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KPATKUHA TEOPETUYECKHH KYPC

1. Anzebpa -

1.1. YUncoia, KOPHH U CTeNleHH

Onpenenenune. MHOxecTBa HUCET:

HatypaibHble yncia N={1,23..}

Iensle yncna Z={.-3-2,-1,01,23,..}

PaunonanbHele yncna 0= {q'q = ﬂ, rnemeZune N}
n

HppaunoHanbsHbIe Yucna I= {q q# ﬂ, rnemeZune N}
n

JleHcTBHTENLHEIE YHCIIA R=Q0UI

JlaHHBIE MHOXECTBA YHCEJ CBSI3aHbl COOTHOIICHHUEM:
NcZcQcR>ol!

Onpenenenue. [Jpobvio WM omHowenuem Ha3bIBAETCS BbIpaXe-

a
HHUE BHJa ; ,TACAH b— HEKOTOPBIC YHUCJIA.

Onpenenenue. I[lpoyenmom yucna a Ha3pIBa€TCA COTAA €TI0 YaCTb.
IIpocroii NPOLICHTHBI POCT;

S =[1+ ﬂ] s,
100
rae S — HayalbHas CyMMa BKJIaza, p% — MECSAYHbIH NMPOLEHT, # — YHUCIIO

MECSLEB.
CnoXxHBIH NPOLICHTHBIH POCT:

Sn=(1+i) S.
100

Onpenenenue. Ilponopyueii Ha3pIBaeTCS PAaBEHCTBO ABYX OTHO-
c .

. a
HIEHUH: —=—.
b d



OCHOBHOE CBOWCTBO TPONOPUMH: PABEHCTBO SBJIAETCS LpO-

(SO

a
b
TOpUHeE# TOrAa U TOJILKO TOTAa, Koraa ad = bc.

Onpenenenue. JIBe BeIUYMHBI Ha3bIBAIOTCH HPONOPYUOHAILHBI-
MU, €CJIH TIPYU U3MEHEHHH OJHOH M3 HHX B HECKONIBKO pa3 ApyTas U3MEHs-
eTcs B TaKoe K€ KOIM4YecTBo pa3. [le BEJIMYMHB] Ha3bIBAIOTCH 06PAMHO
NPONOPYUOHANLHBIMU, €CITH TIPH YBEIUYEHUH ONHOH M3 HHX B HECKOJIBLKO
pa3 Apyrasi yYMEHBIIACTCS B TAKOE e KOJTHYECTBO Pas. '

Onpenenenue. Apugpmemuyeckuii KOpeHb U3 HEOTPHLATEILHOTO
YHCIIa @ n-il CTETICHH WK NIPOCTO KOPeHb h-ii CmeneHu eCTh TaKoe YHCIo b, uto
b'=a,npuuema, b>0,n eN.

ApudmeTHyeckui KOpeHb n-i CTENEHH U3 HEOTPULIATEIBHOIO YHCIa a
o6osnavaror ¥fa . Yucno a TIPH 3TOM HAa3bIBAIOT MOOKODEHHbIM 8bIpadice-
Huem. KopeHb BTOPOHl CTENeHM TakKe Ha3bIBArOT Keadpamnéw KOpHeM H

MULITYT Ja emecro ¥a. KopeHb TpeThel CTENEHH TaloKe Ha3hiBalOT KyOu-
YeCcKUM KOpHeM.

CBoiicTBa KOpHS n-i cTeneHn

Jlns mobwix a, b,c €R,a,b,20,¢c>0; m, k,n eN

Ve 7Y E () fe-va

Onpenenenue. Cmenenvio HEKOTOPOIO YHCNIA @ C OKa3aTeneM b
b
Ha3bIBACTCS BHIPAXKEHHUE @, KOTOPOE ONMPENENAETCS CAEAYIOINM 06pasoM:
1. &®=a-..-a,cecnu be N, IIpu sarom ad=aa caMy CTelleHb Ha3blBa-
b
I0T CMEeNenbI0 ¢ HamypPalbHbIM NOKA3AMeNeMm.
2. a’=1,ecnu a#0.
1
3. &= —» eci b — 3T0 wenoe orpuuarensHoe 4yucno. OObeaHHAA
p=

MYHKTHI 1, 2 ¥ 3, mojyyaeM TIOHATHE CMeneHy ¢ YeabiM NOKa3amenem.

m

-~ o m
a” =Ya" a>0u b=—,rae m— nenoe u n — HaTypajbHOE.
4, , €CJIH "

m

Ecnm xe a=0,10 a” =0 (me N). IIpu 3TOM camy cTeneHb Ha3bIBa-

KT CMENEHBIO C PAYUOHAIBbHBIM NOKA3ameilem.



CsBoiicTBa cTeneHun

Hns mo6brix a, b > 0, 115 m06bIX p, g €R

= 37 =a" (a” )q =g"
a . :
(ab)p =a’b* (E)p = a’
b b*

1.2. OcHOBBI TPHIOHOMETPHH

Onpenenenue. Paduannoi mepou yena Ha3plBaeTCs OTHOLICHHE
JUIHHBI IyTH, HA KOTOPYIO ONHpaeTcs yroj, K paaHycy OKpY>KHOCTH, HEeH-
TPaJIbHBIM YTJIOM KOTOPO# SBJIAETCS JaHHBIH YTOJI.

(o]

1 pagnan =

o= L paauaH
180
Paccmotpum kpyt ¢ nertpom B (0; 0) u paguycom 1. Jlns moboro a eR
MOXHO npoBecTd paauyc 0A Tak, 4TO paguaHHas Mepa yria mexny 04 u
ocblo 0x paBHa 0. [I0NOXHTENbLHBIM CYHTAETCA HAIPaBIIeHHe MIPOTHB Yaco-

Boii crpenxu. Ilycts xoHel paguyca A uMeeT KoopAuHatst (a; b).

r'eg
A(a; b)

a;
o/ x

4'(a; b)

Onpenenenue. Yucno b, paBHOE OpAHHATE KOHLIA €IHHUYHOIO pa-
JIIyca, HOCTPOSHHOTO ONKCAHHBIM CIIOCOOOM, Ha3bIBAETCA CUHYCOM YTJIa O U
o0o3Hayaercs sina.

Onpenenenue. Yuciao a, paBHoe abcipcce KOHIA €IUHUYHOIO
paaHyca, MOCTPOEHHOTO OMMCAaHHBIM CNOCOOOM, HA3BIBAETCH KOCUHYCOM
yriia o. 1 0003Ha4aeTcs cos .

10



’ sin x s
Onpenenenune. OyHkuus tgx = NpH x;tE—l-nk,keZ, Ha-
cosx

3bIBACTCA MAHIEHCOM YTTIa X,

cos x
Onpenenenue. OyHKuHA Ctgx =— npu X # 7k, k €Z Ha3bIBa-
: sin x

€TCsl KOMAH2EHCOM YTTIA X.
Tabnuiua 3Ha4eHU TPUTOHOMETPUYECKUX QYHKLIHMH HEKOTOPBIX YIJIOB

ol Z 1212 | 2 2z | 37 | 7 T
a | PR 6 | 4|3 |23 4 6
rpan | 0° | 30° | 45° | 60° | 90° | 120° | 135° | 150° | 180°
. 1 {2 |3 B V2 1
sin o 0 - — | = 1 _— —_— - 0
2 2 2 2 2 2
: B2 1| V2| 3
cos o 1| — | =] = 0 -— | == =1 -
2 2 2 2 2 2
ol =11 | N R -
tga | \/5 3 - -3 - \/5
Gli|o=lo|—| |-
Ctg(l — 3 \/3' \/5‘ — —_ 3 -

OcHoBHoOe TPHFOHOMCTPH‘ICCKOC TOXIACCTBO M CJICACTBHUSA H3 HETO

ta2
a=1; lcosa|=\/1"sm a.
. 2
sina| =V1—cos” a tga - ctga = 1;

1

.2,
sin“a + cos2

sin2a=—2—; cos’a, = >
I+ctg”a 1+tg"a

. tg’a ctg’a

sm2a= g > 5 cosza=——g—2—.
1+tg°a 1+ctgia

®opmyibl IPHBEACHHS
1) sih(—a) = —sina; cos(—a) = cosa; tg(—a) = —tga; ctg(—a) = —ctga.
2) sin(o + 27tn) = sina; cos(o + 27tn) = cosa; tg(o + mn) = tgo;
ctg(a + ntn) = ctga, neZ.
11



3) sin(a + m) =—sina; cos(a + 1) = —cosa; tg(a + ) = tga;
ctg(a + ) = ctga.

4) sin(ﬁiaJ=¢cosa; cos(Ei(x)=¢sina; tg(f—ia]:?ct;
2 2 2
ctg(g + a) = Ftga.

DopMyJIbl CI0XKEHHS
cos(a £ B) = cosacosf F sinasinf;
sin(a = ) = sinacosp + cosasinf;

tgatigh

ctga-ctg fF1
1Ftgatgp’ '

+ =
g £P) ctgatctgf

ctg(a * B) =

dopMy.ibl ABOHHOTrO yriaa
- sin2a = 2sinacosa;
2 -2 .2 2 .
cos2a. = cos‘o —sin“o= 1 — 2sin“a = 2cos"a — 1;

2 —_—
2tg¢§ . ctg2o = ctg'a -1 .

' tg2o =
I-tg°a 2ctga

D®opMy.ibl TPOAHOTO yriia

sin3a =3sina —4sin’ @ ; cos3a =4cos’a —3cosax .

CyMMa H pasHOCTb TPHIOHOMETPHYECKHX PyHKIMH

: . . a+ a-
sin@ +sin f = 2sin ﬂcos—’q;
2 2
. . a+ . a-
sina —sin # =2cos 'Bsm ﬂ;
2 2
a+ o —
cosa +cos S =2cos ﬂcos ’B;
2 2
. a+f . a-
cosa —cos f# =—2sin 'Bsm 2'8;

12



sin(,B ta) .

sn@2p) ; ctgatetgf= g’
sing -sin

cosa-cosf’
asina + bcosa =va* + b’ sin(a + B),
rae a* +b* # 0, a P onpenensieTcs U3 COOTHOLICHHH

) _ b ) _ a

Pa3noxenve npou3BeleHHs] TPHIOHOMETPHYECKHX (yHKUHA B

tgattgf=

CyMMY

sing -sin f = %(cos(a - B)—cos(a+ B)); |
cosa-cos B = %(cos(a - B)+cos(a+ f));

sing-cos B = %(sin(a - ) +sin(a + p)).

Boipaxkenne TpHronoMerpuueckHx GyHKIMH uepe3 TaHTeHC MO-

JIOBHHHOIO YyrJjia

2tgE —tg*—
sing = 2 cosa = ;
1+tg> — 1+tg? =
g g >
2tgg l—tg22
tga = 2 , ctga = 2
1-tg2 < 2tg%
2 2
®opMmy.Jibl NOHHIKEHHS CTENIeHH
1-cos2a ‘s 1+cos2a
sin@=————""": cos’ @ = —————;
2 2
2 1-cos2a 2 1+ cos2a
tg*a =—"—; =
1+cos2a 1-cos2a

13



1.3. Jlorapudmsi

Onpenenenue. Ilyctb a>0,a# 1, b> 0, Toraa ypasHenue a = b

UMECT €AMHCTBEHHBIA kopeHb. OH Ha3bIBaeTCA Jjozapugmom wucaa b no
ocHosanuio a v obo3Havaercs log,b.

CeoiicTBa 10orapu¢mon
log,1=0(a>0,a#1)

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

logaé=logab-.logac(a>O,a¢l,b>0,c>0)
c

log, b™ =log, b (a>0,a=1,b>0)
n

log b
log, b=—2" (4>0,a%1,b>0,c>0,c*1)
log, a

log, b=

(@>0,a#1,b>0,b%1)
log, a :

a8 =% (4>0,b>0,b%1,¢>0)

log b
OCHOBHOE JIOrapu(pMHIECKOE TOKAECTBO: @ @ =b.

Onpenenenue. Jecamuunvili 102apugm 4ucna — 310 Jorapupm

3TOro YMcia 1o ocHoaHuio 10. JlecaTHuHbii norapudm umcna b o6o3Ha-
yaeTcs Ig b. :

Onpenenenue. Hamypanowoui nozapugpm yucia — 3To Jjora-

pUOM ITOro YMCIa 110 OCHOBAHHIO e, IIe e — HPPAHMOHANBLHOE YHCIIO,
omnpeaenseMoe CACAYIOIHM 06pa3oM:

14

1 1 1 1
e=l+—4—Ft——+.  +————+
1 1-2 1.2-3 1.2.3-...-n
ITpubmkenHoe 3HaueHUe uncia e =~ 2,7182818.
Hatypanbhelii torapugm uncia b o6o3naqaercs In b.



1.4. Moayas uncjia

Onpenenenue. Modyne wiu abconomuas 8eruyuHa 4uUCaa X —
3TO PacCTOSIHHE OT TOYKH X Ha YHUCIIOBOH NPSAMOM 0 Hayana KOOpAHHAT.
O6o03Hayenue |x|.
x,ecnu x>0

|x| B —x,ecnmu x <0
2

CaoilicTBa MoayIst

=y ﬂg{,m

n
=" v =[]

xﬂ

C 1OMOILBIO MOIY/IA MOXHO BBIPXaTh PaCCTOSHHE HA YMCJIOBOM Mpsi-
MO |x - a| — €CTb PacCTOSIHHE MEXIY TOYKAMHU ¢ KOOPAUHATAMHU X U a.

15



2. Ypasnenua u nepasencmea

2.1. YpaBHeHus

OnpeneneHue. YpaBHEHHE — 3TO PaBEHCTBO, COICPHKAILIEE CHM-
BOJIBI HEU3BECTHHIX WM NepeMeHHbiX. Hampumep, eciu fix) U g(x) —
GYHKIUM , TO paBEHCTBO

Sx) =gx)
3a7aeT ypaBHEHHeE C OHOHN NMEPEMEHHOH.

Onpenenenue. Obnacty nomyctuMseix 3Hauenuit (O13) ypaBHe-
HUA flx) = g(x) — 3TO MHOXXECTBO TEX 3HAYEHHit TEpEMEHHOMH, PH KOTO-
pbIX OHOBPEMEHHO OMpeAeseHbl 00e YacTH ypaBHeHHS fx) u g(x).

Onpenenenue. KopeHb ypaBHEHHs — 3TO 3HaYCHHE MEpEMEH-

HOMH, koTopoe ynosneTBopseT OJ[3 U nmpH KOTOpOM ypaBHEHHE oOparaer-
¢S B BEpHOE YUCJIOBOE PABEHCTBO, T.€. 3TO Takoe yHcno p € O/13 , uto

f(p)=2g(p)

PemnTh ypaBHeHHe 03Ha4YaeT HAHTH BCe €ro KOPHH HIIH KOKa3aThb, YTO
KOpHEii HeT.

Onpenenenue. YpaBHenus fix) = g(x) u p(x) = h(x) Ha3bIBAIOTCA
PABHOCUNbHBIMU, €CITH COBMAJAIOT MHOXECTBA HX KOpHEH. YpaBHeHHE
fix) = g(x) Ha3bIBaeTCA ClIEACTBMEM YpaBHEHUs p(x) = A(x), €CIH BCE KOPHH
ypaBHeHHS p(x) = h(x) SBIAIOTCS OJHOBPEMCHHO KOPHSMH YypaBHEHMS

Sfx) = g(x).

TeopeMbl 0 paBHOCHIBHOCTH YPaBHEHHMH

Teopema 1. Eciu kaxoi-HHOyAb 4JICH ypaBHEHHMS IEPEHECTH U3 O1-
HOM 4yacTH YPaBHCHHA B APYT'YHO CO 3HAKOM MHHYC, TO IOJYYHTCSA YpaBHE-
'HHE, pABHOCWIBHOE JAHHOMY.

Teopema 2. Ecnu 06€ 4aCTH ypaBHEHHS BO3BECTH B OJHY HEUETHYIO
CTeleHb, TO NIOJYYHTCS YPaBHEHHE, pABHOCHIILHOE JaHHOMY.

Teopema 3. Ypasuenue @ '= & (>0, a # 1) paBHOCHIBLHO ypaB-
denuio fix) = g(x).
16



Teopema 4. Eciu 06e yactv ypaBHeHHA f{x) = g(x) yMHOXHTb Ha BBI-
paxeHue h(x), KoTopoe uMeeT cMmbici Beroay B OJ13 ypasrenus flx) = g(x)
U HUIAE B 3TOH obsiacTH He obpamiaercsd B 0, TQ MONyYHTCs YPaBHEHHE,
PaBHOCHJIBHOE JaHHOMY.

Teopema 5. Ecnu o6e yacTH ypaBHEHHMS HEOTPHUIATENBHEI B 00NaCTH
OnpesieNieHHs YPaBHEHHS, TO NP BO3BEIEHHUM 00EUX YacTeH YpaBHEHHSA B
YETHYIO CTETIEHB MOJIyYHTCS yPaBHEHHE, PABHOCHIBHOE JaHHOMY.

Teopema 6. Ecin f{x)>0 u g(x)>0, To ypaBHEHHE log;,f(x) = log.g(x)
(>0, a# 1) paBHOCHJILHO ypaBHEHHIO f{x)=g(x).

Meroan! perieHus ypaBHEeHH
1. Mertoa pa3ioxeHHsI HA MHOXHTEJH. DTOT METO] 3aKII04YacTcs B
TOM, YTO ypaBHEHHUE ]

Sx)g(x)h(x) =0

MOXHO 3aMCHUTh COBOKYITHOCTBIO ypaBHe}mﬁ

S(x)=0
g(x)=0
h(x)=0

PemnB ypaBHEHHs] COBOKYIIHOCTH, HYXHO B34Th TOJBKO TE€ PEIUCHUS,
" koTopbie mpHHamIexaT OJI3 HCXOAHOTO ypaBHEHHMS, & OCTAIIbHBIE KOPHH
OTOPOCHTB.

2. Meroa 3ameHBI nepeMeHHOH. 3TOT METO]] 3aKIIIOYAETCAd B TOM, 4TO,
€CJI{ ypaBHEHHE

. fx)=0
CBOIMTCS K YPaBHEHHIO
h(g(x)) =0,

TO HYXHO BBECTH HOBYIO TIEPEMEHHYIO ¥ = g(X), 3aTe€M PELUUTH ypaBHEHHE
h(u) =0, a B KOHHE PEUINTh COBOKYIMHOCTD YPAaBHEHHI

gx) =y,

g(x)=u,
TIe U, .. U, — KOpHH ypaBHeHus h(u) = 0.
' 17



3. Hcnoub3oBanue cBoiicTB Qpynkumii. [IycTs y Hac UMeeTCs ypaBHe-
Hue f{x) = g(x). Ecnu onxa u3 GyHKuMit Bo3pacTaer, a Apyras yObIBaeT,
TO UCXOJHOE YpaBHEHHUE IUOO HE UMEET KOpHEH, IHOO HMEeT eNUHCT-
BEHHBIH KOPEHb, KOTOPBII HHOTA JIETKO YTaabIBaeTCH.

4, MHcnosbizoBanue rpagukos. CyTbh METOJIAa HCIIOJIB30BaHHS IpadUKOB
JUIA pelleHHs ypaBHeHus f(x) = g(x) mpocTa: HyXHO MOCTPOMTH Ipa-
buky dyHkumi y = f{x) U y = g(x) ¥ HAHTH BCE TOYKH UX MEPECEUCHHS,
abcuucchl KOTOPbIX U OyAyT ABIATHCH KOPHAMHM HALIEro MCXOJHOTO
YPaBHEHH.,

KBajpaTHble ypaBHeHHs

Onpenenenue. KBagparHoe ypaBHEHHE — 3TO YpaBHEHHE BUAA
ax* +bx+c=0,

e x — MepeMeHHas. a, b, ¢ — HexoTopble uucna, npuyeM a # 0. Ecmna =1
2

(To ecTb ypaBHeHHe Buaa x~ + bx + ¢ = 0), TO ypaBHEHHE Ha3bIBACTCs MPHBE-

JIEHHBIM KBaJIPaTHbIM YPaBHEHHEM.

Pellenne KBaApaTHOIO ypaBHEHHS:

c
Ecnu a=0 u b+ 0, TO ypaBHEHHUE JIETKO pa3peIIUMO: X = e

Eciu a=0, =0 u c=0, To moboe YUCNO ABISAECTCS KOPHEM KBaJl-
paTHOro ypaBHEHHS,

Ecimia=0wu b =0, Ho ¢ # 0, TO KBaZpaTHOE YpaBHEHHE KOPHEH HE HMEET.

Janee Oynem cumtath, yto a # 0. [IpeobpasyeM 3KBHBAJICHTHBIM 00-
pa3oM KBagpaTHOE ypaBHEHHeE:

ax* +bx+c=0

)

x2+2x+£=0(n0nenunuﬂaa¢0)
a a
)
2 2
x2+2ix+ 2—) —(—b—) +£-0
2a 2a 2a a
¥
( b)z b* ¢ b —4dac
x+— | = -——=

4a° a 4q*

18



Ecnin D =b*-4ac <0, To KBajpaT cjeBa PaBeH OTPHIATEIBHOMY
YHCITy cnpapa, 4ero ObITh He MoxeT. CnenoBaTenbHO, KBaIpaTHOE ypas-
HEHHE KOpHEH HE HMeeET.

Eciu D=6 -4ac=0, 1o ypaBHEHHE PDaBHOCHIBHO TOMYy, HTO

b .
X+ 2— =0. B atom CJIy4a€ KBaApaTHOC YPaBHCHHC HMCCT CAMHCTBCHHBIH
a

KOpeHb X = —— ,
2a

Ecnu D =b* - 4ac > 0, T0 ypaBHEHHE PaBHOCHIBHO TOMY, UTO

-b+\JD

2a

CnenoBaTensHO, KBaIpaTHOE ypaBHEHHE HMMEET JBa  KODHS
-b+vD -b—-~D
— 1 X, =————
2a 2a
KBaJIPaTHOTO YPaBHEHHS.

X = . Uucno D Ha3bIBaIOT AMCKPHMHHAHTOM

Teopema (Buera). Ecnu kBanpaTHoe ypaBHeHHe ax’ +bx+c=0
(a # 0) uMeeT KOpHH Xx; U X, (B cmydae D =0 cuurtaeMm, 4TO €CTh JBa COB-

NaJarolnX KOpPHA), TO
X+ X, =——
c
XXy, =—
a

YTBepxnenue. Ksanpatueii tpexwien ax’ + bx +c (a #0) pasnara-

€TCA Ha JIMHEeHHbIE MHOXKHTEIH, T.€.
ax’ +bx+c=a(x—x)(x-x,)
TOIZa U TOJIbKO TOT/a, KOT/Ia KBAJpaTHOE YPaBHEHUe ax’ + bx +c =0 uMeer
KODHM X| H X (B ciiydae D =0 CYMTaeM, YTO X; M X; — [ABA COBHANAKOLIMX
KOPHS).
PanuoHa/bHbIE YPABHEHHS

Onpenenenue. PanuHoHAILHBIM ypaBHCHHEM Ha3bIBaeTCA ypaB-
HEHHe BHIA

19



n n-1 2 —
ax"+a, x"" +..+a,x"+ax+a,=0,a, 20,

rae x — MEPEMEHHAs WX HEU3BECTHad, a a,,d, |, ..., 4;,d, THCIOBbIE KO3(-
GUIMEHTBL. ' :
Teopema. Llenbie KopHH ypaBHEHUSA
n n~1 2, ) _
ax"+a, x" +..+a,x" +ax+a,=0
SBJISIIOTCS JEUTENSIMHA CBOOOTHOTO WiEHA, T.€. €CITH P — KOPEHb YpaBHEHHA

HpeZ,T0 ay:p.

TeopeMa. Ecmm PalHOHAJIBHOE YHUCJIO E ABJIETCA KODHEM YPAaBHCHHA

q
n n-1 2 -
ax"+a, x"" +.+a,x +ax+a,=0,a,#0,
TO p ABJISETCS JEIHTENIEM CBOOOMHOrO WieHa a, , a ¢ — AeIUTeIEM CTapLIEro
koadduimenTa a, Te. a,ip U a,iq.
Hpumep: PelunM ypaBHenue x° +3x° ~2x-2=0.

Ecnu y naHHOTO ypaBHEHMS €CTh LieJIble KOPHH, TO OHH SIBIIAIOTCS Ie-
JIMTEAMH 4ucia (-2), T.e. 3TO MOTyT OBITh yHcaa *1,+ 2. [loacraHOBKOH

JaHHBIX YHCEN yOexaaemca, uTo x; =1 sBISETCS KOpHEM YpaBHEHHA.
MHOro4sIeH MOXHO Pa3JIoKUTh HA MHOXKHTETH:
x*+3x - 2x—2=(x—-D(x* +4x+2)
Teneps peminM ypaBHeHHE

x*+4x+2=0

X, =—1+\/§,x3=—1-\/§

Omegem: x, =1, x, =—1+\/§,x3=—l—\/§.

Onpenenenue. JpoOHO-paLiMOHAILHBEIM YPaBHEHHEM Ha3bIBAETCS
ypaBHEHHE BHJIa

n n-1 2
ax"+a, X" +.+ax +ax+a,
m - 2
b, x" +b, x"" +..+bx" +bx+b,

=0,a,#0 ub, =0

rie x — TNepeMeHHas WIM HEW3BeCTHad, a a4,.,4d,,...4d,4d, U b,

m

b,_1» - by, by ynCOBBIE KO3DDHLKEHTEL.

m
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OOwmii MeTO PEIICHHs APOOHO-PALMOHANBHEIX YPABHEHHH CBOAUTCS

K PEUICHHIO PALMOHANILHOTO YPaBHCHHSL:
n n-1 ' 2 _
ax"+a, x" +.+ax +ax+a,=0

¥ YIAIEHHIO BCEX KOPHEH X; JAaHHOrO YpaBHEHHS, UL KOTOPAIX 3HAMEHATEIIb
JpoOHO-PAlIMOHANBHOTO YpaBHEHUs 00pallaeTcs B HOIb, T.€.

bx!" +b, X" +..+bx +bx +b =0
IIpumep: PeminM 1poOHO-pallHOHAIBHOE YPABHEHHUE:

T9x® +2x*—2x-24 B
T_9x° +3x2 +3x—18

TlepelineM k cTaHAApTHOMY BHIY:

x* +5x+6 B
7-9x® +3x* +3x-18

PewnB ypaBHeHue x° +5x+6=0, nonyuum x, =-2,x, =-3. Iox-
CTaBMB JIaHHBIC 3HAYCHHS B 3HAMEHATENb, IOTy4aeM, YTO YPABHEHHE HMe-
©T €IMHCTBEHHBIH KOPeHb X; = —2.

Omeem: x, =-2.

CHcreMbl ypaBHeHHH ¢ IByMs HEH3BECTHBIMH

OnpeneneHue. YpaBHEHHSIMM C AByMs NEPEMECHHBIMH Ha3bIBa-
'I0TCS yPaBHEHHs, B KOTOPBIX XOTA Obl OJIHa YaCTh HMEET JBE pa3lH4HbIE
fiepeMeHHbIE, T.€. 3TO YPaBHEHUS BHJIA:

f(xb xz) = g(xp xz)’
rae x,, x, — HepeMeHHBle WIH HCU3BCCTHBIC.

Onpenenenue. Ilapa umcen (x,o ,x)) HA3BIBAETCA pelleHHeM

ypasHeHHs f(x, x,) = g(x,, X,) , €CIH YHCJIOBbIC BHIPDAXKEHHS | (x1° , xg) U

g (xlo, xg) ONpEJIENIEHb] M BBIMNOJIHAETCSA PABEHCTBO:
0 0 _ of0 0
f(xl sxz)"‘g(xl ’xz)
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OnHuM M3 OCHOBHBIX CIIOCOOOB pellIeHUs MOJOOHBIX YPaBHEHHH ABIIs-
€TCA BHIDAKCHHUE OJIHUX NEPEMEHHBIX YEPE3 JIPYTHE.

Ipumep: Pemnm ypaBHerHe x — y° =3 . JIJI4 3TOFO BbIpa3kM BENHHH-
Hy x 4epe3 y: x =y’ +3. Toraa peiieHueM JaHHOTO yPaBHEHHUS SBAETCS
napa (£* +3,1), nis moboro te R.

B HekoTOpBIX cUTyaLMAX NPHUXOJUTCA PElIaTh Cpa3y HECKOJIBKO YpaB-
HEHUH, PUYEM Ha PCLICHHs BCEX 3THX yPaBHEHHH HAKJIA[bIBAETCS Orpa-
HMYEHHE, YTOOBI PEIICHHE OXHOTO YPaBHEHHS OBUIO OHOBPEMEHHO pellie-
HHMEM M BCEX OCTalbHBIX ypaBHEHHH. J11d 3TOH LenH HaHHblE YpaBHEHHA
OOBEIUHSIOT B CUCTEMY:

Si(x, %) =0
2 =<..
fm(xp xz) =0
Onpenenenune. Ilapa umcen (x10 , XS ) Ha3bIBAETCS PELICHHEM

] - 0 0
CHCTEMBl ypaBHEHMH 2., €CHH YHCIOBBIE BBIPAKCHUA fl(xl ,xz),

s S (xl0 , X5 ) OIPE/IENEHBI U BBIMONHSAKOTCA PaBEHCTBA:

0o _0)_
A (‘xl > Xy ) =0
0 0y
fm ( 1% ) - 0
Pewnte cHCTeMy, 3HAUUT HAWTH BCE €€ PEICHUS WIM J0Ka3aThb, 4YTO
CHCTCMA pCIIICHHﬂ HE UMCCT.

Onpenenenune. Cucrema JIMHEHHBIX YpaBHEHUH — 3TO CHCTEMA,
B KOTOpOH BCce QYHKLHMH JIMHEHHEL, T.€.

a,x, +a,x, =b,

ay X, + ayx, = b,

PemeHns cHCTEMBI THHEHHBIX YPaBHEHHH ONpPENEAIOTCA YCIOBHAMU:
1. CucreMa He HMeET pelIeHHMH TOTAa M TONBKO TOria, Koraa
a,,a,, — a,,a,, =0, HO IpH 3TOM a,,b, # a, b, v a,b, # a,b, .
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2. CHCTeMa HMECT €AHMHCTBECHHOC PCUICHUE TOraa H TOJBKO TOraa, Koraa
ay,ay; = apay, #0.

3. Cucrema uMeeT 6€CKOHEYHO MHOTO ELISHHH TOTJa ¥ TOJBKO TOT/a,
Koraa

ay,ay, — a,a,, =a,b, —ayb = a,b, —ayb =0.

2.2. HepaBencrpa

OnpeneneHue. HepaBeHCTBO C O[HOHM NEPEMEHHOM x — 3TO Mapa
byukmit f(x) u g(x), cCBA3aHHbIE OHHM U3 3HAKOB: >, <, 2, <. Hanpumep:
f(x)<gx).

Onpenaenenune. Obnacte nomyctuMeix 3Hadenuit (O13) HepaBeH-
ctBa f(x)*g(x), rae *e{>,<,2,<} — 3T0 MHOXECTBO TeX 3HAYCHHIl
TIEPEMEHHOM, TIPH KOTOPBIX OJHOBPEMEHHO OTIpee/eHE! 00e yacTH Hepa-
BeHCTBa f(x) u g(x).

Onpenenenue. PeuleHne HepaBeHCTBA — 3TO 3HAuUEHHE MEepe-
MEHHOM, KoTopoe ynoeieTBopseT O/[3 u mpH KOTOPOM HEPaBEHCTBO 00-
painaeTcs B BEPHOE YHCIOBOE HEPABEHCTBO. PelINTh HEpaBeHCTBA O3HAYa-
€T HalTH BCe €re KOPHH MM A0Ka3aTh, UTO KOPHEH HET.

Onpenenenue. Hepasenctsa f(x)* g(x) u p(x)*, h(x), rae
*,*%, €{>,<,2,<}, Ha3BIBAIOTCA PAGHOCUTbHBIMU, ECTH COBITALAIOT MHO-
xecTBa MX pemeHuid. HepaBeHcTBO f(x)*, g(x) Ha3bIBaeTCs CIEACTBHEM
HepaBeHCTBa p(x)*, h(x), €Clii BCE PELICHUS HEpaBeHCTBA p(x) *, h(x)

ABJIAIOTCA OJTHOBPEMEHHO PELLIEHHAMH HEpaBeHCTBa f(x)*, g(x).

KBanpatrnsie HepaBeHCTBa

Onpenenenune. KsagpatHble HEpaBEHCTBAa — 3TO HEPAaBEHCTBA,
CBOJIHMMBIC K BULY

ax’ +bx+c¢<0,

rae a, b, ¢ — yncnoBele KO3 HUIMEHTHI, a X — IepeMEeHHas WIH HEH3BECT-
Has1. Ec/iM HepaBeHCTBO HMEET BH

ax> +bx+c¢<0,

TO-TOBOPSAT, YTO HEPABEHCTBO CTPOIOE.
23



Jlng peleHHs KBaapaTHBIX HEPABEHCTB HCIOIB3YIOT JBa OCHOBHBIX
JTamna:
1. Pewenue kBagpaTHOTO YpaBHeHHUs ax’ +bx+c=0;
2. Hcnonp3oBaHue YHCIOBBIX IIPOMEKYTKOB.
Ilycth yxke pemieHo KBaapaTHOe ypaBHeHHE ax’ +bx+c=0. Bos-
MOYKHBI CHEYIOLIHE CUTYaLUH: '
1. Her xopne#. Torma, eciM HCXOAHOE HEPAaBEHCTBO HMEET BHUJ
ax’ +bx+c<0 (M ax’ +bx+c<0)m
a) CYIIECTBYET TAKOE YHCIO W, uTo aw’ + bw+c >0, To ypaBHEHHE He
HUMEET pEHICHUI;
6) He CYIIECTBYET TAKOTO YHCJIA w, 4TO0 aw’ +bw+c >0, To moboe
_YHCJIO ABJAETCS PELIEHHEM YPaBHEHHS;
2. ITlonyuunu KopHH x,=p H X, =g. IlycTb W1 ONpeneneHHOCTH
P < q . Bo3aMOXHB! CllenyIolue CHTyaluu:

1) y=ax’ +bx+c 2) y=ax’ +bx+c

\

\ / ,
p\/q P R

P=q x
3) y=ax* +bx+c 4) y=a +bx+c

P=4q

p q _
/ \ "
Koropele B cBOIO Ouepeib MOXKHO 3aMUCaTh B BHJEC YUCIOBBIX ITPOME-
JKYTKOB:

+ — + + Y o+
rp=q

1) ‘ p q 2)
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- Y Y - - Y -
3 . P q 4) pP=q

TTockONbKy pernaeTcsi HepaBeHCTBO ax” + bx+c <0

(wm ax® + bx + ¢ < 0 ), To peleHnsIMH 6yIyT v
) p<x<q(p<x<q) wm xe[p;qllxe(p;q);
2) x = p (HeT pelieHuit);

3) {XSP([KP] wn x € (—o0; plU[g; + )

x2qi\|x>q

(x € (=0 p)U(g; +));
4) x — moboe (x # p num x € (—oo; p)U (p; + ) ).

Ipumep. Penmte HepaBeHCTBO 3x° — X — % >0.

o 5
Pewenue: Pa3noxuM KBaapaTHBIH Tpexunen 3x’ —x—z Ha MHOXH-

TCIIN. HJ’ISI 3TOTO HaﬁﬂeM €T0 KOpHH:

Omeem: x € (—-oo; - l} U [2;# oo) .
2 6

PanuoHnanbHbIE HEpPaBCHCTBA

0] NpeaACNCcHHUC. PanponanbHbIE HEPABCHCTBA — 3TO HCPABCHCTBA,
CBOAHUMBIC K BUOY

P(x)<0,

rae P(x) — MpOH3BOJILHBIN MHOTOWIEH, @ X — NEePEMEHHAs WIH HEH3BECTHAS.
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Ecnmy HepaBeHCTBO UMEET BUA
P(x)<0,

TO T'OBOPAT, YTO HEPABEHCTBO CTPOroe.

IIJ'I}I pPE€UI€HHA palUOHAIBHBIX HEPABCHCTB HCIOJIB3YIOT JBa OCHOBHBIX
JTaria.

1. Pemenue pauvoHansHOro ypapHenus P(x)=0;
2. Hcrnonb3oBaHue YHCIOBBIX IIPOMEXYTKOB.

Onpeagenenue. J{poGHO-pauroHaIbHBIE HEPABEHCTBA — 3TO He-
PaBEHCTBA, CBOAUMBIE K BUIY

P(x) <0 wm @

O(x) Q(x)
rae P(x) 1 Q(x) — Mpou3BOJBHBIE MHOTOWIEHBI, 3 X — MepeMEHHasI WM Heu3-
BecTHas1. [Ipudem MHOTrOWIeH () He SBIISIETCH TOXKIECTBEHHO PABHBIM HYITIO.

- OCHOBHBIM METOJIOM pELICHHsI OJOOHBIX HEPABEHCTB SIBISIETCH HX CBE-
JCHHUE K PAallMOHAJIbHBIM HEPAaBEHCTBaM:

@<0©{P(x)-Q(x)s0

<0,

O(x) O(x)=0
g 8 <0 P(x)-0(x) <0

Ilone3ublie cooTHOMIEHHUS IIPpH pEIIECHHH ypasneum‘i H HEPABCHCTB

IIpu Haxoxnenun O/I3 ypaBHeHMI H NpPU pEIIEHHH HEPABEHCTB HHO-
raa ObIBAIOT MOJIE3HBI CIIETYIONIHE COOTHOIICHHMS, HCTUHHBIE MPH JIIOOBIX

a20,b20:
\/E<a+b‘a4’~b</a2+b2‘a<a2+l.
27 2 T 2 7T 27

9,055 @bs0); 24l < 2 (@ b<0).
b a b a .

Kpome Toro ans mobsix g 4 b:

|a+b|_<_|a|+|b

; |a+b|2|a!—lb|; a’ +b? 22|ab‘.
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3. Dyukyuu

OnpeneneHue. OyHKUMA — 3TO Takas 3aBUCHMOCTD [IEPEMEHHOMH
Y OT IIEPEMEHHOM X, TIPH KOTOPOH KaXIOMY 3HaYE€HHIO MEPEMEHHOH X CO-
OTBETCTBYET €IMHCTBEHHOE 3HaueHHE TepeMeHHoH y. OOBIMHO JaHHYIO
3aBHUCHMOCTbD 3aITHCHIBAIOT B BH/IC

y=f(x)

[TepemeHHas x Ha3bIBaeTCA HE3aBHCUMOW INEPEMEHHON MM apryMeH-
ToM. [lepeMeHHas y Ha3bIBaeTCs 3aBHCHMMOH IEpeMEHHOH W TrOBOPAT, YTO
HepeMeHHas y ABseTCsA PyHKUHeH OT NepEeMEHHOI x.

Onpenenenue. Obracms onpedenenusn ¢ynxkyuu (O0D) — 310
BCE 3HAUEHHS HE3aBHCUMOMH NMEPEMEHHOH, JUISI KOTOPBIX BbIpaxkeHHe f(x)
OMpENEIEHO, T.€. UMEET CMBICHT; obracme sHauenuti Gynkyuu (O3P) —
3TO BCE 3HAYEHHA, KOTOPBIE NPUHUMAET 3aBHCHMas NepeMeHHas. Ecnu 3a-
JlaHa HekoTopas QyHKUus f, To 06JacThb ee onpeaesacHUs U 3HaueHus 06o-
3Ha4aroT cooTBeTcTBEHHO D(f) u E(f).

['paduk GyHKUME — 3TO MHOXECTBO BCEX TOYEK KOOPAMHATHOH TI0C-
KOCTH, aGCLHCCHI KOTOPHIX PABHBI 3HAYCHHUSM apryMEHTa, a OpIHHATH —
COOTBETCTBYIOLLMM 3HaUeHWAM (pYHKIIHH.

Hynn QyHKUMHM — 3TO 3HaueHHs apryMeHTa, IPH KOTOPHIX (QyHKUHSA
obpariaeTcs B HYJb.

Onpenenenue MOHOTOHHOCTH. ODynkuus f Ha3plBaercs
BO3pACTAIOUICH Ha HEKOTOPOM MPOMEXKYTKE [, ecnu i MobbIX x,,X, €/

TaKHX, YTO X1<x, BepHO HepaBeHCTBO flx;)<f(x;). OyHKuus [ Ha3bIBaETCA
yOBIBaIOLICH HAa HEKOTOPOM MPOMEXYTKE /, €ClH A7 mobbIX X,,Xx, € ] Ta-
KHX, 4TO Xx;<Xx, BEpHO HepaBeHCTBO f{x;)>Ax,).

OnpeneneHne nmoctosHcTBa 3HakKa. Dynakuus f coxpaHs-

€T 3HaK Ha HEKOTOPOM INpOMEXYTKe I, ecau uiA qoboro X € I BepHo
OIIHO M3 HepaBeHCTB f(x) >0 umn f(x)<0.

OnpeneneHue orpavuueHHocTH. DyHKuMA f ABNAETCS Or-
PaHHYCHHOM CBEPXY Ha HEKOTOPOM NPOMEXYTKE [, €CIIH HaiigeTcs Takoe
qncno A, uto ani moboro x € I BepHO HepaBeHCTBO f(x)< A. CooTBer-

CTBEHHO, QYHKIUs f ABIAETCS OTPaHUUEHHOW CHHM3y Ha HEKOTOPOM IIpO-
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MEXYTKE [, €CIIH HaiaeTcs Takoe 4ucio B, yto mius moboro x € I BepHO
HEpaBeHCTBO f(x)>B.

Onpenenenue uyeTHocTH. DyHkuus y = f(x) Ha3zpIBaeTCA

YETHOH, €C/IH Ul M000T0 3HAYEHHS apryMeHTa X U3 00NacTH ompenene-
HMA NaHHOH (YHKIMH BBINONIHAETCA PABEHCTBO.

S ) =f(=x).

@yukuusa y = f(x) Ha3bIBaeTCA HEYETHOM, €CH 1A NIOOOro 3Have-

HHA apryMEHTa U3 €€ obnactu OnNpeaCICHNUA BBITOJHACTCA PAaBCHCTBO
f=x)==f().

Onpenenenune nmepuoguyHocTn. Oyukuus f(x) Ha3bBa-

eTcd NepHoaH4YecKor ¢ mepuogoM 7 #0, ecnu ays moOOro 3HayeHUs
apryMeHTta x H3 o6nacTH ompeleleHHs AaHHOH (YHKIHH BEpHO pa-
BEHCTBO! ' .

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

OKpeCcTHOCTBIO TOYKH Xo Ha3blBaeTCs JFOOOH HHTEpBasl, KOTOPBIH CO-
ACPXXHUT 3Ty TOUKY. '

OnpeneneHnue 3KCTpeMyMa(lnoOKanbHOIO MaKCHMY-
Ma ¥ MHHHMyMa). Touka x, Ha3pIBaeTCi TOUKOH MaKCHMyMma
¢ynxnuu f{x), ecnu CyliecTByeT OKPECTHOCTb TOYKH Xo, VIS BCEX TOYEK
X KOTOpOii BBIMONHAETCA HEpaBeHCTBO: f(x)< f (x0 ) . Touka x¢ Ha3bI-

BAETCA TOYKOH MHHHUMyMa (yHKUHH f{X), €ClIH CYyLIECTBYET OKpecCT-
HOCTb TOYKH X, U1 BCEX TOYEK X KOTOPOH BBIMOJIHAETCSA HEPABEHCTBO:

f(x)zf(xo)-

Onpenenenue HauboONBPMETO H HAUMEHBUIETO 3HA-
yeHH . YHCo A sBaseTcs HanbOBLUIMM 3HAY€HHEM QYHKIMHM f Ha He-
KOTOpOM MpoMexyTke I, ecnu ans moboro x €/ BEpHO HEPaBEHCTBO
f(x)< A. COOTBETCTBEHHO, YHCJIO B ABISETCS HaUMEHBLIUM 3HaUYeHHEM

(byHKUMH f HA HEKOTOPOM IIPOMEXYTKE /, eciu Ans oboro x € I BepHO
HepaBeHCTBO [f(x)>B.

OnuilleM CBOHCTBAa OCHOBHBIX 3JIEMEHTapHbBIX (PyHKIHH.
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JIuHelinas GpyHkuns

Jinneiinol gyHKuuelt HaspiBaeTcA GyHKLMS, 3a1aHHAS (OPMYNION BH-
nay=kx + b, rne x — apryMeur, k u b — ko3 ¢umenTsl. Yncno k Hasbl-
BaeTCs YIJIOBBIM KO3 GHUIIMEHTOM NPSIMO.

CeoiicTBa muHeiHOH dyHkmu y = kx + b ee rpaduk:

1. Ob6nacte onpeneneHus GpyHKUUHU ecTh BCs yucnoBas npsMasa. Obaacts

3Ha4YeHHs ecTh Touka O ipu k& =0 U Bcs nmpsiMast ipu k = 0.

2. Ecnu k=0, 1o QyHKUUS TOXKAECTBEHHO paBHa 0.

3. Ecmu k>0, To 0Ha BO3pacTaeT Ha BCel NpAMOM; ecd k <0, To oHa
yOBIBaeT Ha BCeH MPSIMOIA.

4, @®yYHKUHA NEepHOINYHA, €CITH H TOJILKO €CIH ‘ k=0.

5. @YHKIMA 4eTHA, €CIM U TOIBKO eclii k =0, U HeYeTHa, €CIIH U TOJIbKO
ecu b=0.

6. Touek HanbONBIIETO H HAUMEHBIIETO 3HaYEHUSA HET NpH k # 0.

7. Hpu k=0 rpaduk GpyHkimu ecTh mpsmas, napannenbHas ocu Ox, ne-

pecekaromas ock Oy B Touke (0;0).

8. Ilpu k #0 rpadux GyHKUMH e€CTh MpsmMas, npoXoaﬂmaﬂ 4gepe3 TOYKH

(b
(O’b)"( k’(_’j’

yA . )

y=hkx+b y=hkxtb
(k > 0) (k<0)

o/, x b&
k k

=y

I'eomerprdecku ko3 dHUIHEHT k OTBEYAET 3a HAKIOH MPAMOi y = kx + b,
a K03 UUMEHT b — 3a mapaUIeIbHbII COBHT BAOIbL ocH Oy.

anepﬁonnqeékaﬂ dynkuns

I'unep6onuueckoil ¢yHkimeit HaspiBaeTcs GyHKuMA, 3amaHHas (op-

N k .
MyJoH BUIa y =—+ b, rae x — apryMeHr, kK U b — ko3¢ PHLHEHTEI.
x
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CpoficTBa QyHKIMH y = k ee rpaduk:
x

1. OG6nacTs onpeneneHus (GyHKLUH €CTb MHOXECTBO BCex x #0. OG-
JIacTh 3HaYEHNA €cTh To4ka 0 npu k£ =0 1 MHOXeCTBO Beex y # 0 mpu
k+0.

2. Ecmu k=0, T0 QyHKUMSA TOXKAECTBEHHO paBHa 0.

3. Ecmu k>0, To ona yOmiBaeT Ha mpomexyTkax (—o0;0) u (0; +0);
ecimu k <0, To OHa BO3pacTaeT Ha KaXIOM U3 3THX ITPOMEXKYTKOB.

4. @ynkuuA nepHOAUYHA, €CJIH M TOJIBKO eclii k =0 .

5. DyHKuMA HEYeTHA, €CIM U TOJNBKO eciu k # 0, HHaYe OHa OJHOBpe-
MEHHO 4€THA M HEYeTHa.

6. Touex HaHOO/BUIErO U HAUMEHBLIETO 3HAYECHUA HET TIpH k # 0.

Ilpn k =0 rpaduk ¢pyHKuMH eCTh NpsiMas, coBrnanarouas ¢ ocso Ox.

8. Ilpu k>0 rpaduk ¢pynkimu ects runepbona, npoxoasmas B 1 u B 111
qerBepTaX; Ilpu k <0 rpaduk ¢yHKuMH ecTh rumepbona, mpoxoms-
mad Bo I u B IV yerBepTax. '

~

b2 T ‘ yA

k
y=;(k>0) y=f(k<0)
. ) X

o
=y
=

=y

I'padux pyskumun y = é +b monydaercs u3 rpa¢uka QyHKIMH Y =§
MapaJule/IbHBIM NIEPEHOCOM BAOJb OCH ¥ Ha b equnuL. 'eomMeTpHiecKH Ko-
3¢ duLHeHT kK OTBEeYaeT 3a KPUBH3HY rpa(bnxa y= é + b, a ko3 duuHeHT
b — 3a nmapayenpHbli caBUr B0k ocH Oy.
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KsanpaTnuyHana pyHKous

KBanpatuynas QyHKiMs — 3T0 QyHKLHs, 3a1aHHas (GopMysoi Buaa
y= ac® + bx + ¢, TlIe X — apryMeHT, a, b,c — K03(QHLHUEHTHI, IpPHIEM
a#0. I'padhnkom naHHON QyHKUMK ABIIsETCS Mapaboa.

CsoiicTBa QyHKIMH y = ax’:

1. O6nacte onpenenenns QYHKIMH — BCs YHcioBas mpsMas. O6nacTh
3HAYEHUs COBIAJAET C IMOJOKUTENbHBIM HanpasiieHHeM ocu Oy, npu
a>0, ¢ orpunatenbHbIM — 1pu a<0, u ecTb Touka 0 npu a = 0.

2. Ecmu a =0, To pyHKUHS TOXAECTBEHHO paBHa 0.

3. Ilpu a>0 ¢yHkuus yObiBaeT Ha mpoMexyTke (—oo; 0] U BOo3pacTaeT Ha
npoMexytke [0; + o) ; npu a<0 ¢yHKIHS BO3pacTaeT Ha MPOMEXYTKe
(—oo, 0] ¥ yObIBaeT Ha npoMexyTke [0; + o0) .

DyHKIMS IEPHOAMYHA, ECITH ¥ TONBKO ecnu a=0.
5. QyHKuMA YeTHa, MO3TOMY IpadMK (QYHKLHHM CHMMETPHYEH OTHOCH-
TenbHO ocu Oy.
6. Ilpu a>0 yyus =0, npH a<0 yyaec = 0.
yaA ya

y=ax’

(a>0)

o
=y
=)

=y

y=ax’

(@a<0)

I'pauk dyHKIMHU y = ax’ + ¢ monydaeTcs U3 rpabuka GyHKIHMH y = ax’
TNapauiebHBIM NIEPEHOCOM BJOJb OCH Y Ha ¢ eMHMII BBEpX IIpH ¢>0 uiu
Ha (— ¢) equHuL BHU3, ek ¢<0.

T'paduk Qpysximu y = a(x — m)* nomyyaercs u3 rpaduka GyHKUMH ¥ = ax’
napajuielbHbIM NEPEHOCOM BIONb OCH X Ha m €IUHHL BHIPaBO NpH m>(0 .
WM Ha (— m) €MHHMI BIIEBO, ecl m<0.
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Tak Kak U3 KBagpaTHOrO TPEX4sIeHa ax* + bx + ¢ BCETAa MOXHO BbLAC-
NHTH TONHBIH KBAnpaT a(x — m)'+ ¢, To rpa¥K NPOH3BONBHON KBAAPATH-
4eckol GYHKIMH y = ax’ + bx + ¢ NOIHOCTHIO ONPEAENAETCS CABHIOM M

‘napasieNabHbIM EpeHOCOM BAoNb ocelt OX H Oy COOTBETCTBEHHO.

Bepmnna napa6onbl — 3T0 TOYKa NepeceyeHys napadoisl ¢ €€ OChIo
CHMMETPHH. .

Bepmuna napabonsl y = ax® + bx + ¢ umeer KOOpAHMHATHI
b b’ —4ac '

2a’ _4a

Crenennas pynkuus

®dyHkiA BUIA y = X', [JI€ B — LEJI0e, Ha3bIBAETCs CTENEHHON (QyHK-
e ¢ LenbM MoKa3aTeneM.
B 3aBucumMocTu o1 n paccMOTpuM 4 ciy4as.

1) n — nmonoxxurensHOE, YETHOE.

®yHKuMs UMeeT BuA Y = x°7, rae m eN.

O6nacts onpenenenns D(x*") = R.

O6nacTb 3HaueHuit E(x*™) = [0; +o0).

OyHKIMA HemepHoOUyecKas, T.K. 3HAUY€HHE HONb OHAa MPHUHHMAET
TONBKO B TOYKE X = 0.

@ynkups yeTHas, T.K. Y(—x) = (%) = (=x))" = )" = ¥ = y(x).
DyHKUMS MMEET O/IHY TOUKY MepeceyeHns ¢ ocaMu koopauHar: (0; 0).

OyHKIMA HEOTpHULIaTeNbHA Ha R.

OYHKIMA HE UMEET HaHOOIBILETr0 3HAYEHHSA, HaHMEHbLIEE — IIPH
x=0,0)=0.

Ceoticmeo. ©yHkuus yobiBaeT Ha (—oo; 0] 1 BospacTaeT Ha [0; +o0).
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2) n — MOJOXKHUTEIBHOE, HEYETHOE.

_ 2m+l
OYHKUUSA UMEET BUA Y =X~ .

D(y) = R; E(y) = R; byHKIMA HenepHoauyecKas , HeueTHas,

®yHk1Ms nepecekaet ocu koopauHar B Touke (0; 0).

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

OyHkuMsA Bo3pacTaeT Ha R ¥ He HMeeT HauOONBIIEero U HaHMEHBLIEro
HaYEHH. ACHMIITOT HET.

3) n — oTpULaTeNBHOE, HEYETHOE.

_ 1
Y="m"
X

1-2

D(y) = (=o0; 0)A0; +o0); E(y) = (~o0; 0) W (0; +o0).
DOYHKUHUA HeTlepHOAUYECKas, HEUYETHAS.

DYHKLHS He [IePeceKaeT OCH KOOPAHHAT.

y(x) <0 npux <0 uy(x)>0npux>0.
. DyHKIMA He HMECET HAUMEHBILIEro U HAaUOONBIIIEro 3HAYEHHIA.
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@yHkius yosiBaeT Ha (—oo; 0) u (0; +o0). Acummrotsl: x =0, y = 0.

v

4 27 0 2 4
4) n — oTpHIaTEIbHOE, YETHOE.

Y=L : D(y) = (co0; 0) U(0; +o);

2 b
x m

E(y) = (0; +o0). |

OyHKIMS HelepHOAUYECKas, YETHAs, C OCSIMH KOOP/IUHAT He MEPECEKaeTCs.
¥(x) > 0 Ha Bceii obnacTH onpeneneHHU.

OyHKIMA HE UIMEET HaUMEHBIIET0 ¥ HAaUOOJIBILIETO 3HAUECHUH.

VY6niBaer Ha (0; +oo), Bo3pactaet Ha (—oo; 0).

Acumnrotel: x =0,y =0.

Tpuronomerpnueckue GyHKUHH

1. PaccMoTpuM QyHKIHIO y = sinx.

O6nacts onpenenenus: D(sinx) = R.

O6unacTh 3HaueHuii: E(sinx) =[-1; 1] .

HauMeHbUIHI TONOXHTENbHBIH nepyon: T = 27,

Tak kak LEHTpanbHbIA YToj, COOTBETCTBYIOIMH IOIHONH OKPYXHOCTH,
paBeH 27, TO TOUKH, COOTBETCTBYIOLLME yTJ1aM a, (ot 27), (o+4m) 4 T.1., COB-
NazfaoT.

Tak Kak Kpyr CHMMETPHYEH OTHOCUTENBHO JII000r0 CBOETO AMaMeTpa, v

_ paBHbIE N0 aOCOMIOTHOHN BEIMYMHE YTJIbI NPY CHMMETPHH TEPEXOIAT B paB-
HbI€, TO OPAMHATHI YTJIOB O ¥ (—0) MPOTHBOMONOXHBI, T.€. sin(—x) = —sinx,
T.€. PYHKIHA Sinx HeYeTHa.

Touxu nepeceuenns ¢ ocamu. U3 sinx = 0 moaydaeM x = mn — TOYKH
nepeceuenus ¢ oceio Ox; u3 sinQ = y monyyaem y = 0 — Touka nepeceue-
HHS € 0Cblo Oy.

sinx > 0 ipu x €(2nk; © + 2nk), k €Z;

sinx < 0 npu x (n + 21k, 21 + 27k), k €Z.
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. b1
HaunbGonpluee 3Hauenue: sinx =1 nmpy x = 7 +2rk , k €Z.

' . T
HauMeHsbluee 3HaueHue: sinx = —1 mpu x = ~3 +27n,n eZ.

OyHKuMs BO3pacTaeT Ha NPOMEXKYTKaAX

S 27zn;-7—[—+ 2zn |, n ez,
2 2.

3;
yObIBa€T Ha MPOMEXYTKaX {% +27n; —27—z~+ Znn} , n €Z, rpapux QyHKIMH

ACUMITTOT HE UMEET.
y

L [

-n 1 0 1't\:

2. PaccMOTpUM yHKIHIO ¥ = COSX.

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

Haumenbiuuii nonoxurensHelii nepuon: 7 = 2.

[HocTporM Ha €QMHHYHOH OKPYXHOCTH TOYKH 4 U A’, COOTBETCTBYIO-
e yriam o ¥ (—o). Tak kak Kpyr CHMMETpU4€eH OTHOCHTeNbHO Ox, a paB-
Hble 10 abCOOTHON BEMHYHHE YTJIbI IIPH CHMMETPHH NEPEXOIAT B PaBHbIE
yTJIBl, TO TOYKH A ¥ A" CHMMeTpU4HBI OTHOCHTENBHO (x, CI€I0BATENbHO, HX
aBCLMCChI PaBHbI, T.€. COS(—X) = COSX, T.€. COSX — Y€THasl (byHKul/_m.

. T
Tlepeceuenue ¢ Qx: HalineM u3 ypaBHeHus cosx =0, T.e. x = E +rn,nel

Ilepeceuenne ¢ Oy: cosO=y =>y=1.
[TpoMexyTKH 3HaKOMOCTOSHCTBA:

cosx > 0 mpu x e(—§+2nk;§+2nk) ,k €Z;

cosx < 0 npu x e(§+2nk;37n+2mfc),ke,2.

HauGonpiuee 3Hauenne: cosx = 1 npu x = 27nn, n €.

Haumenpliee 3HaueHue: cosx = —1 npux =71 + 271n, n €Z.

@yHK1MS BO3PACTAET HA MMPOMEXKYTKAX

[r + 27n; 27 + 27n), n €Z, yObiBaeT Ha NMpOMEXYTKax [271ta; T + 27tn],
n €Z, rpaduk QyHKLHH aCHMIITOT HE UMEET.
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Y=

3. OyHkuusa tgx = X

T
Opu x # —+ Tk, kK €Z, Ha3bIBACTCA MAHzeH-
COoSs x 2

com yrnax,
O6nacTe onpeneneHus — Bce ACHCTBUTENbHBIE YHCIA KPOME TOUEK

T
x=5+7m,neZ.

Oo6nacTb 3HaueHHi E(tgx) = (—o0; +00).
Hanmenpmimid nonoxwurenbHeil nepuon 7 = w: win moboro x € D(tgx)

—sinx
CrIpaBeAMBO tg(x+m) = = tgx, C/ICAOBATENBHO, T — ITEPHOA (PYHKIMH.
—COos X
sinx=0 .
Ilycts tgx = 0 < &x = nn, n €Z, T.e. T — HaHUMEHbIIHH
cosxz0

NIOJIOKUTEIBHBIN nepnoﬁ.
sin(—x) —sinx
tg(-x) = =

= = —tgx, GYHKUUS HEYETHA.
cos(—x) cosx

Ilepeceuenue ¢ ocbio aGcumce HailneM U3 ypaBHeHus tgx = 0, x = nn,
n €Z; ¢ ocbo opavHaT M3 tg0 =y =y =0.

tg x> O0nopu x e(nk;g+nk),k eZ;

tgx < 0 mpu x e{—§+ nk; nkj,keZ.

®yHK1MA He MMeeT HanbobIIero ¥ HAUMEHbIIETO 3HAYEHUH.
CaoiicTo. @yHKNMA BO3pacTaeT Ha KAXIOM U3 HHTEPBAIOB

[—£+nk;£+nk k eZ.
2 2
JokaszarTe AbCTBO. PaccmoTpym uaTEpBa (0; g).

T . .
IMycts 0<x < x5 < 5 31ech sinx BO3pacTaeT, a cosx YOBIBA€T, IO3TOMY

0 <sinx; <sinx; < 1; 12cosx, > cosx, >0.
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IToaenus nowieHHO HCpPaBCHCTBA PA3HBIX 3HAKOB, COACPXKAIIHUE TOJIb-

sinx, _sinx,
<——=, AHAJIOTHYHO JOKa-

KO MOJIOKHTENIbHBIE YHCIIA, MONTY4YHUM
COSX, COSX,

i
3bIBACTCA BO3PACTAHUEC HA (——2-; 0:| .

T
I'paduk uMeeT BepTHKANbHbIE aCHMIITOTHL X = 5 + 1k, k €Z.

Ay

2n

=y

4. OyHKUHA ctgx = cosx

sin x
yria x. ObnacTs onpezneneHus — BCe ACHCTBUTEIBHBIE YHCNA KPOME TO-
4eK x = Tk, k €Z, E(ctgx) = R.

HauMmenbumnii nonoxurensHuiit nepuon 7 = n. OyHKUMA HEYeTHa,
aHAJIOTHYHO tgX.

IlepeceueHue ¢ ochio abcruce HaWaeM U3

NpH X # Tk, k €Z Ha3bIBAECTCA KOMAHEHCOM

Tt .
ctgx=0=o x=5+nn,n eZ. -
Touek nepeceueHus ¢ Oy Her, T.k. pu. x = 0 (yHKLHUSA HE ONpeleeHa,;

ctgx>0npnxe(nk;§+nk),

keZ;ctgx<0npnxe(—12t—+7tk;7tk),kez.

®yHkuHA HE MMeeT HaubOJIBIIEro ¥ HAMMEHBUIETO 3HAYCHHIH.
OyHK1Ms yObIBaET Ha KAKIOM W3 HHTEPBAIOB (T17; M+ Tn), n €Z, NoKasa-
TENBCTBO AHAJOTHYHO AOKa3aTeIbCTBY LI PYHKIHH tgx.
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I'paux GyHKIMH HMEET BEPTHKAIbHbBIE ACHMIITOTHI X = Tth, 1 €Z.

INoxazarenbHan GpyHknuus

Ilyctb a eR,a>0,x eR, ecma= 1,10 " = 1 112 moboro x.
Iycts a # 1. [{ng moboro x €R MOXHO HAWTH PALMOHAIBLHBIE p U ¢ TaKHe,
- ur0 g < x < p. Torna ynciaoM @' GyaeM CUHTATH TAKOE YHUCIIO, UTO

a*<y=a"<af, roe a>1
a? <y=a"<a’, roe O<a<l
IUIS BCEX p U ¢ TaKHX, 4T0 ¢ < x < p.

Teopema 1. Eciua>0,a# 1, T0o a* > 0 s mo6oro x.

CnencrtBue:ecany<0, TO ypaBHEHHE d' = ) HE HMEET KOPHEH.

@DyHKUMA y = @' Ha3BIBAETCA HOKA3AMENbHOM, d — OCHOBaHHE,

D(a’) =R, E(a") = (0; +o0) ,

OyHKIMA HENEpHOAKRYECKas, JIF000e U3 CBOMX 3HAUYCHHUH OHA NPUHUMA-
€T POBHO B OHOM Touke. DyHKIUS He SBIAETCS HU YeTHOH, HH HEUETHOH.

Iepeceuyennii ¢ ocnio Ox Het; npu x = 0, y= a® = 1, mepeceyenue
¢ ocbto Oy B Touke (0; 1).

OyHKIMS NOJ0XHTENbHA NPH BCEX X, HE MMeeT HaHOOJNBILEro U Hau-
MEHBIIIEro 3HaYeHHIA.

®dyHKLHA MOHOTOHHA; TIpH @ > 1 Bo3pacTaeT, npu 0 < a < 1 yOniBaer.

ITyctb a> 1, p u ¢ — paunoHasbHble; g < p.

Torpa & - a' = a%(d" ?-1); a*>0; cnenoBatenbHO, 3HaK pasHOCTH & — o’
onpezensercs 3HakoM & 7 — 1.

m T om

HyCpr—q=ﬁ>O,Tornaa>1:>a"'>1:> (@y>1= a >1,
n

Te.d 1>1=>4>4d".
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W3 ompenencHus CTENEHH uyuclIa C ACHCTBUTENILHBIM IOKa3aTeNneEM
cnenyer,uro & 2a’ anap > q; p, q €R.

PaBencTBa OBbITh HE MOXKET, T.K. YPaBHEHHE d' = y BCErJ]a UMEET C/IHH-
CTBEHHbIH KOpeHb. ACHMIITOTa rpaduka y = d" — och Ox.

a>1 O0<ax<l

-+

(S
EN
=V

Jlorapupmuueckan Gpynkuus

@yuxuus BHAA y = log,x, a > 0, a # 1, x > 0, Ha3kIBaeTcs 102apugh-
MUYECKOU.

D(loggx) = (0; +0); E(logyx) = R.

DyHKLUSA HE ABIAETCS MEPHOTUICCKOH, YETHOH WIH HEYETHOH, TaK
KaK ompeaeneHa TONbKo s x > 0.

Ilepeceuenue ¢ ocbio Ox:

log,x =0 = x=1, Touxka (1; 0).

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

Ipu 0<a <1, y(x)> 0 opu x e (0; 1), y(x)<0 npu x € (1; +o0).

DyHKIMA He HMeeT HAHOOMBIIErO M HAMMEHBIIIETO 3HAYSHHUH,

CaoiictBo. [Ipu 0 < g < 1 pyHkuus yOeiBaeT Ha BceH obiacTu onpe-
JieJIeHHs, IpH @>1 — Bo3pacraer.

AcumnToTa rpaduka ¢pyHKIMHM — och opauHaT x = 0.

a>1 0<a<l

A]ogax “log,x

0 bl l{
/1 0 \V
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4. Hauana mamemamuyeckozo
ananuza

4.1. Ilponssoanan

Onpenenenue. Ilycte HekoTOopas ¢yHkuus flx) onpeneneHa Ha
HEKOTOPOM IPOMEXYTKE I, Xo — TOUKA 3TOTO NPOMEXYTKa, YHcno h#0
TaKOBO, YTO xgth Takxe NpUHALISKHUT NpoMexyTKy 1. Toraa npouszeoonoi
@ynkyuu fix) 6 mouxe x, Ha3bIBaeTCA MNPEHEN PA3HOCTHOTO OTHOLIEHHS
S(xg+h) = f(x)
h
IIpoussoauas pyHkuuHu flx) B Touke xo o603Havaercs f'(x,).

npu h — 0 (ecnu 3TOT Npejen CyIeCTBYET).

Ecny ¢ynkums fx) uMeeT MpoH3BOAHYIO B HEKOTOPOH TOYKE Xo, TO JaH-
Hast GyHKLIMA Ha3biBaeTcs AN depeHIHMpyeMOoii B 3TOH TOUKE.

Ecnu ¢yHkuMs fx) mMeeT NpoU3BOJHYIO BO BCEX TOYKaX HEKOTOPOIo
HNPOMEXYTKa, TO naHHas (QyHKUWS HasbBaeTcs OupPepeHuupyeMol Ha
3TOM IIPOMEXYTKE.

'eoMeTpuyueckuii cMBICI MPOM3BOAHON HEKOTOPOH AudpdepeHUHUpye-
MOH QYHKLIHMH 3aK/II0YaeTCs B TOM, YTO 3HaYECHHE NMPOH3BOJHOH (YHKIINH
B HEKOTOPOH TOYKE DABHAETCS YTTIOBOMY KO3(HLHEHTY KacaTellbHOH,
NPOBEACHHOH K rpaduKy 3TOH QYHKUMH B JaHHOM TOUKe.

VpaBHeHHEe KacaTelbHOM K rpaguky GyHKuMH fx), auddepeHunpye-
MOH B TOUKE Xo, UMEET BUA y = f'(xy)(x — Xo) + f(x,) .

IlpousBoaHbIe 31eMEeHTapHbIX QYHKUMIA

Sfix) fx) Sx) S
y=c y'=0 y=ax+b Y =a
y=x2 ' y' =2 y=x3 y'=3x2
| , -1 \/— , 1
| — — = = X y:
Y x Y x* Y 2Jx
y=x Y = ax™! y=a y' =d'lna
=1 =2 =1 =
y=mnx YTy - Y ToBX Y = lna
y=sinx y' = cosx y=cosXx y' =-sina
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fx) f(x) . fx) fx)
t S ot y 1
p—y p—t =C =
yoEx Y cos® x Y gX sin® x
, 1 5 1
= arc¢sin x y =7 = arccos x ==
Y 1-x? 4 1-x?
t o1 t y' 1
=arc T = = arcc =-
y=arclgx ’ 1+ x? Y &x 1+x°

Ecnu B TOYKE X CYLIECTBYIOT MpPOM3BOAHBIE (PYHKUHMH u#(x), V(x), TO
CNPaBeATHBbI COOTHOLICHHS:

vy =utv;(u-v)y=uv+uw;
[

u u'v—u
— | = v#0.
v v

[MpousBoauas ¢pyHkuuu Buga y = flax + b) paBHa y' =af '(ax+b).
dynxuus Buza f{g(x)) Ha3bIBaeTCA CIOXKHOH QYHKUIHEH.
[Tpou3BoAHas CIOXKHON QYHKIHUH HAXOIUTCH MO HopMye:

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

4.2. UccnenoBanure QpyHKuui

Ecmu f'(x)>0 Ha HEKOTOPOM MPOMEXYTKE, TO PYyHKIHS BO3pacTaeTt

Ha 3TOM IIPOMEXKYTKE.
Ecmn f'(x) <0 Ha HEKOTOPOM MPOMEXyTKe, TO QYHKIHUA yObIBAET Ha

3TOM MPOMEXKYTKE.

Onpenenenue. Touka xo HasplBaeTCa moukol makcumyma HyHK-
MK y = f{X), €ClIM CYIIECTBYET TaKas OKPECTHOCTh TOUKH Xo, YTO IPH BCEX
X # x, U3 9TO# OKpecTHOCTH fx)< f{xo).

Onpenenenue. Touka xy HA3BLIBACTCHA MOYKOU MUHUMYMA (BYHK-
MK Y = f{X), €CITH CYHICCTBYET TaKas OKPECTHOCTh TOYKH X, YTO MPHU BCEX
X # X, M3 3TOH OKpECTHOCTH f{x) > flxo).

TouKH MakCHMyMa U MHHMMYMa (YHKLIMHM B COBOKYIIHOCTH Ha3biBa-
I0TCS MOYKaMu IKcmpemyma 3ToH PyHKLIUH.
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Teopema. ITycts f{x) — nuddepenunpyemas GyHKLHs, TOTAA ECIH Xo
— TO4Ka IKCTpeMyMa 3Toi pyHkumu, T0 f'(x,) =0

Te TouxH, B KOTOPBIX MpOH3BOHAs QYHKLHH paBHA HYJIO, HA3bIBAKOT-
Cs CTALIHOHAPHBIMH. : '

Teopema. Ilycte ¢yHkums flx) nudbdepeHuupyeMa Ha HHTEpBaie

(a, b),xye(a,b) ,n f'(xy)=0 Torza:

1) ecnu mpu TIepexozie Yepe3 TOUKY Xo GYHKIHMH fX) ee MPOM3BOAHAA Me-
HSET 3HAK C «T» Ha «—», TO Xo— TOYKa MakCUMyMa GyHKUHH fX).

2) ecnu mpu nepexone yepes TOYKY Xo QyHKUMH fx) ee POM3BOMIHAS Me-
HAET 3HAK C «—» Ha «+», TO Xg— TOYKa MUHUMYMa QyHKUMH f{x).

4.3. llepBoobpa3nasi H HHTErPaJI

Onpenenenue. IlycTs HAa HEKOTOPOM NPOMENKYTKE BBHIIONHAETCH
F'(x) = fix), Torna ¢ynkums y = F(x) Ha3pIBACTCA nepeoodpasHoll M
dynxunu y = f(x). ‘

Teopema 1. Ilycts F(x) — mepBooOpasHas ans f{x) HAa HEKOTOPOM
HpoMexyTKe, Toraa ¢pysakuus F(x) + C toxe sBnsercs nepBoodpa3Hoii ais
Sflx) Ha ToM e npoMexyTke, rae C — Npou3BOIbHAS KOHCTAHTA.

Teopema 2. Ilycts F(x) — nepsoobpasnas ang fx), G(x) — s gx),
toraa F(x) + G(x) — nepBoobpasuas nns fix) + g(x). :

Ilycts F(x) — nepBooOpasnas -ans flx), k — KOHcTaHTa, TOrzAa
kF(x) — nepBooOpa3Has s kf(x).

IIyctb F(x) — nepBooOpa3znas nius fx), k, b — koHCTaHTHL, k%0, TOrAa
%F (kx + b) — nepBoobpasnas ans flkx + b).

Tabnuya 2

IlepBooGpa3ubie 31eMeHTaAPHBIX PyHKIMI

Six) F(x)
0 C
1 x+C
x | (x*/12)+C
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Sx) F(x)
n+l -
X' n#-1 +C
n+l1
1/x,x>0 Inx + C
1/x* ~(/x)+C
|
ra 2«/;+ C
Jx
e e&+C
sinx —cosx + C
cosx sinx + C
! tex + C
sin? x —colex
l tex + C
COSZX gx

ITycte HaM HeoOxomwMo HaiTH momans GHUrypsl, OrpaHHYSHHOM
rpapuxom y = fix), ¥ npameiMu y = 0, x = a, x = b JInst IpoCTOTHI Mpeano-
naraem, uto f{x) > 0 Ha [a; b].

Pa3obbeM otpesok [a; b] Ha » paBHBIX YacTeH TOYKAMH

Xo=a<x; <..<x,=b. Ha kaxxaoM u3 OTpe3KoB [x;. 1, X;] TOCTPOUM NPSAMO-
YIOJIbHUK BBICOTBL f(xk - Cyma IUIOIIAaieH BCEX MPAMOYTOTBHHUKOB!
2.(a, b)— )+t f(x,0) -
Y B% .
y =flx)

a=Xy X1 | %, Xu1 b=x
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IIpy HEOrpaHHMYCHHOM YBEIHYEHHMM 7 CYIIECTBYET Mpeaen
S =1lim Y (a,b), KOTOpHIil ABNAETCA MCKOMO¥ ILIOWAAbIO. JTOT Mpenen
n-»o . .

Ha3bIBaeTCs OINpPENENEHHBIM MHTErpanoM f{x) ot a no b u obo3Hauaercs
b

[f(x)dx.

a

Teopema 1. Ecnu ¢ynxknus y = fix) HenpepsiBHa Ha [a; b], To cnpa-
b
BeiMBa ¢opmyna: j"f(x)dx= F(b) — F(a), rae F(x) — nepBooOpasHas

s fix). 1o hopmyna HetoTona—JIeitGuuiia.
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5. 'eomempus

5.1. IlnanuMeTpHnA

IIpu3nakH paBeHCTBA TPEYroJibHHKOB

OHpCIleJlCHHC. IIBa TPEYTrOJIbHHKA Ha3bIBAIOTCS PABHBIMH, €CJIH HX

MOJHO HAJIOXKHMTh APYT Ha ApYyTa TaK, 4YToObl OHH COBIAJIH.

D

2)

3)

D

2)

3)

(ITepBblii NpHU3HAK PaBEHCTBA TPEYTOJIILHAKOB — [O IBYM CTOPOHAM H
YTI1Y MEXIYy HHMH).

Ecau B AABC u AA[B]C] ZBAC = 4BlA|C1, AB = A]Bl, AC = A1C|,
TOAABC=AA131C|. .

(BTopo¥# nmpu3HaK paBEHCTBa TPEYTONbHUKOB — IO CTOPOHE U IIpHIle-
KalllUM K Hel yriam).

Ecnu B AABCu AA]B[CI BC= B|C1, ZLACB = AAIClBl,
ZABC:=AA]B]C],TOAABCzAAkBlcl. .
(Tpetuii NpU3HAaK PaBEHCTBA TPEYTOJIbHUKOB — 10 TPEM CTOPOHAM).
ECHPI B AABC u AA]Blcl AB = AlBl, AC= A]C], BC = B]Cl, TO
AABC = AAlB]C].

IIpn3naky nogo0Hus TpeyroibHHKOB

(TlepBbli npu3Hak Mono0Hs TPEeyTOJBHMKOB — IO ABYM YriiaM). lpa
TPEYTONIbHUKA SABIAKTCA NONOGHBIMH, €CIIH JBA YIJIa OJHOTO Tpe-
YTOJIBHHKA PaBHbI IByM yTJIaM JAPYTOro TPEYrOJbHHKA.

(Bropoi#i npusnak nogo6us TpeyroabHHKOB — IO ABYM CTOPOHAM H YT-
Ny MeXTy HuMH). [[Ba TPEyTonbHHKa ABIAIOTCA NOAOGHBIMH, ECIH JIBE
CTOPOHBI OIHOrO TPEYTOJbHHKAa NPONOPLHUOHAIbLHBI JBYM CTOPOHaM
JpYTOro TPEYTOJIbHUKA, @ YTJIbl MEXAY STHMHU CTOPOHaMH PaBHBI.
(Tpetu#t npu3Hak MonoOUSA TPEYTONBHUKOB — IO TPEM CTOPOHAaM).
JlBa TpeyroybHUKA ABJIAKOTCS MOAOOHBIMH, €CIIM BCE CTOPOHBI OAHOTO
TPEeYTOJIbHUKA PONIOPUHOHAIBHBI CTOPOHAM JPYTOro TPEYTroJIbHUKA.
CyMMa BHYTpPEHHHX YTJIOB TpeyroibHHKa paBHa 180 rpaxycos.

HepaBeHCTBO Tpeyro/ibHHKA: BO BCAKOM TPEYTOJILHUKE KaKaas ero

CTOPOHA MEHBLIIE CYMMBI IBYX APYTHX €ro CTOPOH.

Teopema IIndaropa: B npaMOyronsHOM TpeyrolbHHUKE KBAApAT TH-

NIOTEHY3bl PABEH CYMME KBAapaTOB KaTETOB.
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Teopema xocunycos: Ksagpat n1060# CTOPOHBI TPEYTOJbHHKA PABEH
Pa3HOCTH MEXAY CYMMOM KBAaJpaToOB JBYX IPYrHX CTOPOH H YIBOECHHBIM
MPOU3BEICHUEM 3THX CTOPOH Ha KOCHHYC YTJIa MEXy HHUMH.

Teopema cunycoB: OTHOIIEHHA CTOPOH TPEYrOJIbHHKa K CHHYCaM
IPOTUBOJISKALIMX YIJIOB PABHBI MEXKAY COOOH.

IInomans TpeyronbHHKa paBHA MOJIOBHHE MPOU3BEIACHUS OTHOH U3
€ro CTOPOH Ha MPOBEACHHYIO K 3TOW CTOPOHE BHICOTY: ‘

1
S=2ah.
[Tnomane Mo6Oro TpeyroibLHUKA PaBHA MOSIOBUHE MPOU3BEACHUA JTHO-

ObIX IBYX €r0 CTOPOH Ha CHHYC YIJIa MWy HUMH.
®opmyna 'eponHa 1A TIOLaAU TPEYTOJIBHUKA:

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

a+b+c
rae a, b, ¢ — WIMHBI CTOPOH TPEYTOJIPHUKA, a p = S TOJTynepu-

METP TPEYTOJIbHHKA.

Onpenenenue. IlapamnenorpaMm — 4-yronbHHK, B KOTOPOM IIPO-
THUBOIIOJIOXKHBIE CTOPOHBI OMAPHO MApAJUIC/IbHBL.

. Teopema 1 (cBOICTBO CTOPOH U YIJIOB NapajLienorpaMma).
[Tycte ABCD — napamnenorpamM. Torma AB = CD, BC = AD,
LA=ZLC, LB=4Dn LA+ £B=180°. :

Teopema 2 (npu3Haku napasuieiorpamMmma). :
Ecnu B BeinyxsioMm 4-yronsuuke ABCD: wu 1) AB = CD u BC = AD,
unn 2) AB= CD u AB || CD, To ABCD — napanienorpamm.

Teopema 3 (cBoiicTBO AMaroHanen).
[Tycts ABCD — napamnenorpamm, AC N BD = 0.
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Torma AO = OCu BO = OD.

Teopema 4. (npu3HaK napauienorpaMma).

Iycts ABCD — 4-yronsuuk, AC, BD — ero auaroHanu, AC N BD = O,
AO = OC, BO = OD. Torga ABCD — napauienorpamm.

[Liomane napauieorpaMma paBHa [POU3BEACHHUIO €ro CTOPOHBI Ha
BBICOTY, OIYILIEHHYIO Ha 3Ty CTOPOHY.

Tpanewus

Onpenenenue. Tpaneyus — 5mo 4-yeonvHuk, 6 Komopom 0ee
NpPOMUBONON0ICHBIE CMOPOHBI NAPALNENbHYL (OCHOBAHUA mMpaneyuu), a 06e
Opyzue — nem (60K0Gble CMOPOHbL Mpaneyuy).

[Inomass Tpamneudyd paBHa MPOU3BEACHHIO MOTYCYMMEI €€ OCHOBaHHH
Ha BBICOTY.

OnpeneneHue. Cpednssa nunus mpaneyuu — 3mo OmMpe3oK, co-
eQUHAIOWUY cepeduHbl ee HOKOBbIX CIMOPOH.

B C
p Q
A

D E>

Teopema. Ilycts PO — cpeausist imHus Tpaneuuu ABCD.
Torma PQ || AD, PQ || BC,

PQ=%(AD+ BC).

ITnowmane TpaneUny paBHa NPOU3BEICHHUIO €€ CpeiHeH IMHUH Ha BbI-
COTY.-
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l'[paBqubele MHOI'0YI'0JIbHHKH

Onpenenenue. Mno2oyeonbnux HA3bIBAEMCA BbINYKIBIM, ECIH
3TOT MHOTOYTOJIBHUK LIEIHKOM HAXOIUTCS B OJHOMN IMOJYILUIOCKOCTH OTHO-
CHTENLHO M00O0H NMPAMOH, coiepikalieii ero CTOpoHy.

CyMMa BceX BHYTPEHHHMX YIVIOB BBIIYKJIOIO n-YTOJIbHUKA DaBHA
180°(n-2).

BBINyKabIl MHOTOYTONBHMK Ha3bIBA€TCA NPaBUIBHBIM, €CJIH BCE €ro
CTOPOHBI H YTJIbI PaBHBI.

OxpyxHoCcTh

KacartenbHas K OKpY>XHOCTH M €€ CBOHCTBA. LIeHTpanbHbIi ¥ BIIMCaH-
HBIA yrabl. JInuHa okpyxHOCTH. Ilnomans kpyra

Onpenenenue. OKpYymHOCMb — MHONCECBO BCEX MOYEK, pAB-
HOYOGJIEHHbIX Om OQHHOU mouku (yewmpa okpyxcrhocmu). Paauyc ox-
PYXKHOCTH — OTPE30K, COCAMHSAIOLIMHA TOUKY OKPYXHOCTH C €€ HEHTPOM.
Cekymas — IpsaMas, Npoxoasiias yepe3 2 TOYKH OKPYKHOCTH. Xopaa —
OTPE30K, COCAUHSIONMH 2 TOUKH OKPY>KHOCTH. JluaMeTp — xopja, poxo-
Jsmad yepes neHTp. KacatenpbHas — npsamas, Jiexamas B OAHOH IJIOCKOCTH
C OKpPYXHOCTBIO H MMEIOIIast C HeH TOJNBKO OAHY o0liyl0 TOYKY (TOUKY Ka-
caHus).

Teopema 1. (cBoiicTBO KacatesnpHoi). IlycTs mpsimas g kacaercs Ok-
pyxHocTH ¢ ueHtpoM () B Touke 4. Torma OA4 1L a.

A B
a

Teopema 2. Ilyctb A nexut BHe OKpyxHocTH, AB U AC — Kaca-
TCJIABHBIC.

Torma AB=ACwu LBAO = LOAC.
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Teopema 3. (06paTHax k Teopeme 1). Ilycte OA4 — paauyc okpyxHO-
cti, a L OA, A ea. Torna a — xacarteibHas.

OnpeneneHnue. Llenmpanoublii yeonr — yeon, 06pa3s08aHHbll 08YMA
paduycamu oxpysxcHocmu. Bnucanuwiti yeon — yzon, 06pazosanblit 06yms
xopoamu, nPoBEOEHHLIMU U3 OOHOU MOYKYU OKDYIHCHOCHIU.

Teopema 1. Ilycte ZABC — BnucaHHBIN B OKPYXXHOCTH € ieHTpoM O.
Torna 4ABC=%AC .

'

C

Teopema 2. [Iycte AE u DC — XOpibl, IepeceKkaromuecs BHYTPU
Kpyra. :

() v
Torma ZABC = % (AC + DE).

Teopema 3. Ilycte AE u CD — OTpe3Ku CeKyIHX, EPECEKaroUIMXCs
BHE Kpyra B TOYKe B.

Torxa AABC=% (AC -DE).
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Teopema 4. [Tycte AB u CD — xopas! okpyxHocTH, 4B N CD = E.
Torna AE - BE=CE - DE.

B
D

Teopema S. ITyctb Touka M BHe kpyra, MA — xacarenbHas, MC —
cexymas. Torna MA> = MB - MC (xBazipaT KacaTe/JbHOH paBeH IpOH3Be-
JICHHIO CeKYLIEH Ha ee BHELIHIOK YacTh).

M A

C

JliuHa okpyxHocTH: / = 2nR, rne / — INTMHA OKPYXXHOCTH, a R — ee
paauyc. Kpyr ¢ nearpom B Touke O paguyca R — 3TO MHOXECTBO TaKHX
To4ek X, yro OX < R. Ilnomans xpyra: S = nRz, rae S — muowmanb Kpyra,
a R — ero paauyc.

BexTopnbi

Onpenenenue. Bexkmopom HA3BIBAECTCS HANPAGIEHHbIU OMPE3OK,
TO €CTh OTPE30K, /I KOTOPOro YKa3aHO, KaKOH U3 €ro KOHLOB SIBJIAETCS Ha-
4ajioM, a KakOi KOHLIOM.

JIBa BEeKTOpa Ha3BIBAIOTCA KOLIUHEAPHbIMU, €CJIA OHHU JIOKAT HAa OJHOM
IPAMOH WIH Ha ITAapaJUIENbHBIX NPAMBIX.

JlBa BekTOpa AB u CD Ha3sBlBAKOT 00UHAKOEO HanpaeneHHbIMU, ECIIH
ase nonynpsimble AB u CD HanpaBiieHbl OAHHAKOBO.

JBa BekTOpa AB u CD Ha3bBaioT NpOMUEONONONCHO HanpasnenHbi-
Mu, ecliy 1Be nonynpsmeie AB u CD HarnpaBiIeHBI [IPOTUBONIONIOXKHO.

Abcontomnou eeautunou (Mooynem) 6ekmopa Ha3bBalOT JIHUHY OTPE3-

Ka, KOTOpbIii n300paxkaeT BekTop. O603HaUaeTcs 'a‘ .

Hy]leé?blM 8€KmopoM Ha3bIBACTCA TaKOH BEKTOpP, HA4YaJI0 KOTOpOro
COBIIAJACT € €0 KOHLOM.,
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JlBa BEKTOpa paeHsl, €CIIH OHH COBMEINAIOTCS MapalIebHbIM Nepe-
HOCOM.

PaBHbIE BEKTOpbI OJMHAKOBO HANPABJIEHB! K PAaBHbI 110 MOLYJIO, H 00-
PATHO: €CJIH 1Ba BEKTOPA OJMHAKOBO HAMPABJIEHb! H PABHBI 110 MOTYJIIO, TO
OHH PaBHBbL. '

IMycTb TOuka 4(x);y)) — Hayano BeKpoa a, a TouKa A»(xz; y2) — €r0
xoHelt. Torna koopounamamu eekmopa a Ha3bIBAIOTCA YHCIIA Q) = X2 — X)
Ha=Y2 =1 ' 4

Cymmoil 0eyx sexmopos Zz(a];az) u B(b, ;b,) Ha3bIBAaETCSA BEKTOP ¢
(a1t by, ax+ by). -

IIpoussedenuem eexkmopa (a,,a,) HA YUci0 o Ha3BIBAETCA BEKTOD

(og,,0a,).

Cranspuuim npoussedenuem eexmopos (a,,a,) U (b,b,) HaspBaeTCs

qucio aibytasb,.

Teopema. CxansipHOe NMPOH3BEICHHE BEKTOPOB PaBHO MPOU3BEACHHUIO
MX MOIYJIEH Ha KOCHHYC yTJIa MEXAY 3TUMH BEKTOPaMH.

5.2. [Ipamas H MI0CKOCThL B IPOCTPAHCTBE

¥Yroa Mexay npaMoi H IJI0CKOCTBHIO

ITycTh 0 — IUIOCKOCTDb, g — MEpeceKaollas 3Ty IIOCKOCTb MpAMas.
IIpoexyueti npsamoii a Ha niockocme O Ha3bIBaeTCs MpsMas a', KOTOpas
AB/SETCS MHOXKECTBOM OCHOBAaHMH IEPIICHANKYNAPOB, OIYIIEHHBIX H3
BCEX TOUYEK NPAMO# a Ha IUIOCKOCTh O .

Yenom meorcoy npsimoti a u nrockocmuio o Ha3bIBAETCA Yrol MEXIy
HpsAMBIMH a U a' .

Yroa Mexay niockocTaMH. J{Byrpannbiii yroa

[1ycTb ABE MIOCKOCTH NEPECEKAOTCA. [[6y2paHHbLM Y2ioM HA3BIBAETCA
¢urypa, obpa3oBaHHas ABYMs IOJYIUIOCKOCTAMH M OOLIEH OrpaHHYH-
BalOILEN UX MIPAMOH.

OTH MOTYIUIOCKOCTH Ha3bIBAIOTCS SPAHAMU O8Y2PAHHO2O y2na, a OT-
paHHYHMBAIOIIAA 3TH IUIOCKOCTH NpAMas — pebpom NaHHOTO 08YePaAHHO20
yena.
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IpoBeneM IIOCKOCTS, IEPIIEHAHKYIApHYI0 pebpy, oHa mepeceyer
JIaHHBIE TUIOCKOCTH IO {BYM NOJYIIPSAMBIM. ‘

O6pa3oBaHHBIH STUMH MOAYMPSIMBIMH YTOJI HA3bIBAETCH NUHEUHBIM Y-
NIOM 08Y2paHHO20 yeia. '

OnpenmeneHue. Yarom mencoy nepecexaroujuMucs RAOCKOCHSMU
Ha3bIBACTCA JIMHEHHBIX YTOJI IBYIPaHHOTO yInia, OOpa3OBaHHOTO 3THMH
IUTOCKOCTSIMH.

YroJs mexay cKpeliHBAIHHMHCH NPAMBIMH

Onpenenenue. Yeiom mexcoy cKpewusaromumMucs npsiMbiMu Ha-
3BIBAETCS YTOJ MEXAY NIPAMBIMU, KOTOPBIE MapaiiesbHbl HCXOIHBIM U II€-
peceKalTcs.

PaccTosiHne Mex1y CKpelHBAIILHMHCH NTPSIMbIMH

Onpenenenue. Obwum nepneHOUKynsapoM IBYX CKPELIMBAIOILMX-
Csl IPSIMBIX HA3BIBAIOT OTPE30K, KOHLIBI KOTOPOTO JIeXkaT Ha 3THX MPAMBIX H
KOTODBIH NEPHIESHAUKYNIAPEH KOKIOH U3 HHUX.

Paccmosnuem medicoy 08yMma cKpewyusarowyuMucs npameimyu Ha3blBa-
eTcsl JUIMHA O0ILeTro neprneHauKyapa 3THX JBYX NPSIMBIX.

PaccrosiHue OT TOUKH 10 PAMOH

Onpenenenue. Paccmosnuem om moyku 00 npamou Ha3bIBaeT-
csl JUIMHA MepHeHIUKYspa, ONYILEHHOrO OT AaHHOH TOYKU Ha JAHHYIO
HpAMYIO.

5.3. MHOrorpaHHuKH

IIpu3sma

OnpeneneHue. lpuzmori Ha3bIBAETCA MHOTOTPAHHHK, COCTOSIILMA H3
JIBYX PABHBIX BBITYKJIbIX IUIOCKHX MHOTOYTOJIBHMKOB 414; ... A, U B\B; ... B,
JIeKAIMX B NApaUIENbHBIX IUIOCKOCTSX, H OTpe3KOB A,By; AxBy; ...; AuBy.
MHOTOYTOJIbHHKH Ha3bIBAIOTCS OCHOBAHUAMU NPUIMbIL, & OTPE3KH, KOTOpbIE
COCJIMHSIOT COOTBETCTBYIOLIME BEPIIMHBI 3THX MHOTOYTONBHUKOB — OOKO-
8bLMU pebpamu. ‘

CaoiicTBo 1. bokoBrie pebpa npu3Msl NapajuleNbHBI U PABHBI.

OnpeaneneHue. Boicomoil npuzmbl Ha3pIBaCTCAd PACCTOAHUE MEX-
Y OCHOBAHUSIMHU.
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Onpenenenue. Bokosomu epanamu npusmel AjAs ... A,u B\B, ... B,
Ha3bIBAIOTCA YETBIPEXYrONILHUKH A(B1ByAs; A2BB3A3, ..., Aw1BuiBuAy.
IInowadwio 60K080U NOBepXHOCMU NPU3MbL HA3BIBAETCA CyMMa IUIOLIANEH
Bcex ee OOKOBBIX IpaHe.

Teopema 1. O6beM npU3Mel paBeH MPOU3BEACHUIO TUIOIIAAH OCHOBA-
HHUS Ha BBICOTY:

y=S-H.

Teopema 2. I[Ltouians MoBepXxHOCTH NPU3MBI paBHA CyMMe JBYX ILIO-
Iajeid OCHOBaHUSA U IUIOLIaid GOKOBOH MOBEPXHOCTH.

8= 28cu T Séox.

OnpeneneHue. [Ipamoi npusmoi Ha3plBaeTcs NpPH3Ma, OCHOBA-
HHA KOTOPOH NEPNEHAMKYIAPHEI GOKOBBIM pedpaMm.

Teopema 3. ILtomans 60x0BOH MOBEPXHOCTH MPAMOM NMPH3MBI paBHA
NpPOU3BEACHHIO IEPHMETPA OCHOBAHHUA Ha BEICOTY

V =Py - H.

IMupamnaa

Onpenenenue. Ilupamuda — MHOTOTPAHHHUK, COCTOSIIMH U3
IUIOCKOTO BBINYKJIOTO MHOTOYIOJIbHHKA, Ha3bIBAEMOIO OCHOBAHUEM HUpa-
MuObl, TOYKH, HE JIEKALICH B INTOCKOCTH OCHOBAHMs, Ha3bIBACMOH gepuiu-
HOUI nUpamuodbl, U BCEX OTPE3KOB, COEAMHSIOIMX BEPLIMHY IMPAMHUIBI C
BEPLIHHAMHM OCHOBaHMA. OTPE3KH, KOTOPHIE COEAMHSIOT .BEPIIMHY NHpPa-
MM/IbI C BEPIIHHAMH OCHOBAHHS, Ha3bIBAIOTCA DOKOBbIMU pebpami.

OnpeneneHue. OnymeHHbld M3 BEPIIMHBI NHPaMHIbI HA ILIOC-
KOCTh OCHOBaHHMS TEPNEHIMKYIAP HA3BIBACTCA BLICOMOL NUPaMudbl.
Inowadwio 60K080U NogepxHOCMU NUpamudsl HA3bIBAETCA CyMMa ILIOLIa-
Zlefl Bcex ee TrpaHe.

S
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IInowadwio nonHou nosepxnocmu nupamudbl Ha3bIBAETCA CyMMa ILIO-
el Bcex ee rpaHel U IUIom@aa OCHOBaHM.

Ipasunvrasn nupamuda — nupamuzia, OCHOBAHHEM KOTOPOM SBIISETCS
NPaBIIbHbBIH MHOTOYTOJIBHHK, @ OTPE30K, COSAUHANOIMN BEPIIUHY MHpa-
MHIbI C LIEHTPOM OCHOBaHHMs, SBJISiETCS €€ BblcOTOH. IlpaBunbHas Tpe-
yrofibHas MIUpaMHIa Ha3blBAaETCH mempasopom.

Teopema. IlnockocTs, nepecexaronias NHpPaMUIy U Mapajule/ibHas Oc-
HOBAHUIO, OTCEKAET MOJOOHYIO MUPAMHIY.

A

Onpenenenue. YacTe mupamuanl 6e3 ee OTCEYEHHOH 4acTH Ha-
3BIBACTCA YCEUEHHOU NUPaMUOOLL.

Teopema. O0beM nupaMubl paBeH OIHOH TPETH MPOU3BENCHHUS ILIO-
IaJH OCHOBAHHS HA BHICOTY

v=1sh.
3

Teopema. O6beM yceueHHON MHPaMHIbI paBeH V = %h(S1 +45,5, +85,)

rae h — BbICOTa YCeUeHHOH MUpaMubl, S, S, — MIIOMIANHU €€ OCHOBaHH.

IIpaBHJIbHbIE MHOFOFPAHHUKH

Onpenenenue. Bunykibili MHO202pAHHUK HA3bIBACTCS MpABUlb-
HbIM, €CJIH BCE €0 I'PaHH — NPaBWIbHbIE MHOTOYTOJIbHUKH C OJHHAKOBBIM
YHCJIOM CTOPOH M B Ka)KI0H BEPIIMHE MHOTOTPAaHHUKA CXOQHUTCS OHHAKO-
BO€ 4ucjIo pedep. '

1. BuIMyK/iblii MHOTOIPAaHHHK CO CTOPOHAMH — MIPABWIBHBIMH Tpe-
YTOJILHHKAMU M TaKOH, YTO B KaKJIOH €ro BEPLIHHE CXOAMTCA IO TPH
pebpa, Ha3BIBAETCS NPABUIbHBIM MEMPAIOPOM.

2. BbiNyK/blii MHOrOTpaHHMK CO CTOPOHAMH — TNPABHJIBHBIMH Tpe-
YrOJIbHHKaMH M TaKoH, 4TO B Ka)KIOH €ro BepIIMHE CXOAUTCA MO 4e-
Thipe pedpa, Ha3bIBAETCS OKMA30POM.
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3. Bwimyknelii MHOTOIpaHHMK CO CTOpOHAMH — MPAaBWIBHBIMH Tpe-
YTOJILHUKAaMH U TaKOH, 9TO B KaXIOH €T0 BEPIINHE CXOAMTCA IO MATh
pebep, Ha3bIBAaCTCA UKOCAIOPOM.

4. BeImyKIbIid MHOTOTPaHHHK CO CTOPOHAMH — KBAaJIpaTaMH H TaKOH, YTO
B K&)X0¥ €ro BEpLIMHE CXOIMTCA 10 TpU pebpa, Ha3bIBaeTcs Kybom.

5. Bpinyknplii MHOTOTPAaHHHUK CO CTOPOHAaMH — [MPAaBHJIBHBIMH IIATH-
YTONBHHKaMH M TaKOM, YTO B KaX10H €ro BEPIIMHE CXOAMTCA MO MSATh
pedep, Ha3bIBACTCA 000eKA30POM.

Jpyrux npaBMIIbHBIX MHOTOTPAHHUKOB HE CYLIECTBYET.

5.4. Tesa BpameHus

IIpamMoi KpyroBoi UHIMHADP

Onpenenenue. Luwundp — 3TO TENO, COCTOsAIEE U3 IBYX Kpy-
TOB, HE JIEKALIUX B OJHOHM IUIOCKOCTH M COBMELIAEMBIX NapaUle]bHBIM
' MEPEHOCOM, M BCEX OTPE3KOB, COEAMHAIOLIMX COOTBETCTBYIOIUME TOYKH
9THX KPYTOB. :

JlaHHBIE KPYTH Ha3bIBAIOTCS OCHOBAHUAMU YUNUHOPA, A OTPE3KH, CO-
€UHAIOILKE COOTBETCTBYIOIIHE TOYKHM OKPYXHOCTEH KpyroB, — obpa-
3YIOWUMU YUTUHOPA.

Onpenenenue. Ecnu obpasymoline HHIHHAPA NEPNECHANKY/APHBI
TUIOCKOCTSIM OCHOBaHMH, TO LMJIMH/P Ha3bIBACTCS HPAMbBIM.

CaoiictBo 1. O6pasyromue 1060ro HWIHHAPA Napajuie]bHbl ¥ PaBHBIL.

CaoiicTBo 2. CeueHue MIMHAPA TUIOCKOCTBIO, MapalIeNbHOR ILIOC-
KOCTH OCHOBAaHHA H NepeceKaroleii 00KOBYIO MOBEPXHOCTD, SBJIAETCS OK-
PYXHOCTBIO, PABHOH OKPYXHOCTH OCHOBAaHHS.
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Teopema 1. O6beMm 1mMHIpa paseH TR -k, rae h— BBICOT? IWIMHIpPA.

Teopema 2. Ilnoians MOBEpXHOCTH MPSIMOTO KPYroBOTO LHIMHIApPA
paBHa 27R® + 2nR -/ , rae | — p1uHa 06pasyromei.

IIpamoii kpyroeoii KoHyc

Onpenenenue. Konyc— 370 TeNO, COCTOALLEE U3 KPYra — OCHO-
8anua KOHyca, TOUKH, HE JIeKALLEeH B IUIOCKOCTH 3TOTO KpYyTa — 6epuiuHbl
KOHyCd, BCEX OTPE3KOB, COEIHHSIOLIMX TOYKH OCHOBAHMA C BEPILUHOH, U
TaKOE, 4TO MpsMas, COEAMHAIOLIAas BEPIIMHY KOHyCa C LEHTPOM OCHOBa-
HUS KOHYCa, epHEeHANKYISPHA ITOCKOCTH OCHOBAaHMUS.

Boicoma xonyca — NepNEHAUKYIAp, ONMYLWIEHHbIH M3 BEPIIMHBI Ha
TNIOCKOCTb OCHOBAHHSL..

Ocblo IPSIMOro KpyroBoro KOHyca HasbiBaeTcs NpsiMas, colepiKaluas
€ro BBICOTY. ;

[TpoBeneM ceyeHHe KOHYCa MIIOCKOCTBIO, apaie/IbHOH OCHOBAHHIO.

HinkHAsA YacTh KOHYCa HAa3bIBACTCS YCEYEHHLIM KOHYCOM.

Teopema. O0beM KOHyca paBeH OJHOH TPETbEH NMPOM3BEICHHS ILIO-
111 OCHOBaHHs Ha BBICOTY.

O0beM yceueHHOro KOHyca paBeH V = %h(nR2 +nRr +r’), h— BbI-

COTa YCeYeHHOr 0 KOHYCa, a R, ¥ —— paanycsl OCHOBaHHH.

Iap u chepa

Onpenenenne. Teno, cocrosiuiee W3 BCEX TOYEK MPOCTPAHCTBA,
HaXOMAIUMXCA HA PaCCTOSHUU He GOMbIIEM 33aJaHHOIO OT HEKOTOpPOH JaH-
HOHM TOYKH, HA3bIBACTCH wiapoM. JTa TOUKA — yeHmp wiapa, a 3aJaHHOE
paccTosiHue — paduyc.

Onpenenenue. I'paHuua mapa Ha3eIBaeTCA chepoil. N
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Onpenenenue. OTpe3oK, KOTOPbIH COCAUHAET ABE TOUKH COEPHI
H TIPOXOIMT YEPE3 UEHTP 1lIapa, Ha3bIBAETC OUAMEMPOM.

CaoiicTBo 1. JIroboe ceyeHue mapa MIOCKOCTbIO €CTb Kpyr. LleHTpoM
3TOTrO Kpyr'a SBJIIETCS OCHOBaHHE IEPHEHAMKYIAPA, OMYIIEHHOIO U3 LIeH-
Tpa 1apa Ha CEKYILYIO IIOCKOCTb.

Onpenenenue. Ilnockoctb, KOTOpas MPOXOIUT Yepe3 LEHTP Ila-
pa, HaspIBaeTCi OJuamempanvHoul naockocmoeio. (CedeHHE €1 1apa —
bonvumum Kkpyzom, a cedeHne chepbl — b0IbULOU OKPYHCHOCTBIO.

Teopema. Jliob6as aumaMerpaibHast IUIOCKOCTb MIapa SBISIETCS €TI0
ILIOCKOCTBIO CHMMETPHH. LIEHTp 11apa SBAseTCs ero HEHTPOM CHMMETPHH.

Onpenenenue. [Lnockocts, npoxoasuias yepes To4ky R cepsl 1
[IEpIEHAMKYJIAPHO paguycCy, NPOBEACHHOMY B 3Ty TOUYKY, Ha3bIBacTCs Ka-
camenvroll niockocmuro. Touka R Ha3bIBA€TC MOUKOU KACAHUA.

Teopema. KacarenbHas IIOCKOCTh [IEPECEKAETCA C IIAPOM B €HHCT-
BEHHOH TOYKE — B TOYKE KAaCaHUs.

TeopeMma. JIunuel nepeceyeHns AByX cdep ABISIETCA OKPYHKHOCTb.
Teopema. O0beM 11apa paBeH

R
3

il

Onpenenenune. Illapogwim cezmenmom Ha3bIBa€TCs YacTb 1l1apa,
OTCEKaemast OT HETO IIOCKOCTBIO.

A
/ /<’_— ,1@\ /
/ A
‘0

014 = H — BBICOTAa 11apOBOT'0 CETMEHTA.
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. H
CroiicTBo. O6BEM IIAPOBOTO CerMeHTa paBeH mH > (R—?), rae

H — BricoTa IapOBOro CErMEHTA.

Onpenenenue. lllaposvim cekmopom Ha3piBaeTCs TENO, KOTOPOE
ITOJIY4aeTCsA M3 LAPOBOTO CETMEHTAa M KOHYCa, OCHOBAHHEM KOTOPOIO SB-
JIAETCA CEYEHHE IUIOCKOCTBIO ITaHHOTO 1apa.

<

2
CpolicTBo. O6BEM ILIApPOBOTO CEKTOPA paBeH gnRzH .

Teopema. [Inomane cheprl paauyca R BBIYHCIAETCA MO ClERAYIOIEH
dopmyne: S=4nR?.
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YYEBHO-TPEHHUPOBOYHBIE TECTBI

Hucmpykuus no evinoanenuio pabomasi

Ha BbInonHeHHE 3K3aMEHALMOHHOH paboThl MO MaTeMaThKe AACTCs
3 4yaca 55 muHyT (235 MuHyT). PaboTa COCTOHT W3 ABYX 4HacTei, BKIIO-
yarojuux B cebs 20 3aaHu. ‘

Yacts 1 cogepxut 14 3ananuii ¢ kpatkum orBetoM (B1-B14) 6a3oBo-
IO YPOBHA IO MaTepHaTy Kypca MaTteMaTHku. OTBETOM SBIAETCA LETIOE
YUCNIO WIH KOHEYHAas AeCATHUYHAS JpoOb.

YacTs 2 conepxuT 6 Gonee cnoxubix 3afanui (C1-C6) nmo marepuany
Kypca MaTeMaTHKH. [Ipy HX BBIOTHEHHUH HAJ0 3alIUCATh IIOJIHOE PEICHHE
U OTBET. ’

Bce 6nanxu EI'D 3anonssoTcs ApkUMH 4epHBIMH YepHHANIaMH. Jlonyc-
KaeTCs MCIONIb30BaHHE IelleBO, KallWUISIPHOH HIIH NIEPBEBOH PYUKH.

ITpu BhIMONIHEHNH 3aaHUH BBl MOXETE NONB30BATLCS YEPHOBHKOM.

Obpamaem Baie BHUMaHKe, YTO 3alUCH B ‘-lepHOBPIKe‘He OyayT yuu-
TBIBAaThCA IIPH OLICHUBAHUH PabOTHI.

CoBeTyeM BBIMOJHATH 3aJaHHs B TOM HOPSAKE, B KOTOPOM OHH JaHBI.
Jlns 3KOHOMHMH BpEeMEHH Mpomnyckaiite 3afaHue, KOTOpoe He yJaéTcsl BbI-
MOJIHUTD Cpa3y, U NMepexoauTe K cienymiueMy. Eciii nocie BbINOIHEHUS
Bceil paboTsl y Bac octaHercs BpeMs, Bbl cMoxeTe BepHYThCS K NpPOIMy-
IIEHHbIM 3aJaHHSIM.

Banbl, nonyyeHHble BaMu 3a BBINOIHEHHBIE 3aAaHHUs, CyMMHPYIOTCS.
ITocrapakiTech BBINOJIHUTBL Kak MOXHO OoJiple 3ajaHui M HaOpaTh Hau-
Gonbliee KOIUYECTBO OaIOB.

JKenaem ycnexa! .
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Bapuanm 1

Yacrs 1

B1. TTaker coka crout 48 pyGneit 50 xoneek. CKOJbKO MAKETOB COKa
MOJKHO KyTIMTh Ha 540 pyOueii?

B2. Ha rpadwke mokasaHo H3MeHEHHE AaBICHUA B 1apoBOH TypOuHE
nocne 3anycka. Ha ocu abcumce oTKIaapIBaeTCa BpeMs B MHHYTaX, Ha OCH
OpAMHAT — JaBieHHe B atMocdepax. Onpenenure no rpaduky, CKOJIbKO
MHHYT JaBjieHHe ObIIO MeHbIIe 5 atMocdep.

SA iIaB}IeH;ae ITlap;i, am™.
17
6
5
4 N
3
2
1 Bpewms, MuH.
>
2 4 6 8 10 | 12

B3. Haiinure miomaas TpeyrojibHHKa, H306PaKEHHOTO Ha KIETYATOMH
O6ymare ¢ pasMepoM kieTkH 1 cmX 1 cM (cm. puc.). OTBer paiite B KBaj-
paTHBIX CAHTUMETpAX. .

- B4. B marasuHe GBITOBOH TeXHHMKHM OGBABICHA AKIMA: €CIH TIOKYTIa-
TeNb IpHoOpeTaeT ToBap Ha cymmy Oosiee 20000 p., OH MONy4YaeT CEpTH-
¢uxat Ha 4000 p., KOTOPEI MOXKET OOMEHSATH B 3TOM XK€ MarasHHe Ha JIo-
60# ToBap cromMocthio MeHee 4000 p. Ecim mokymarenh y4acTBYET B
aKLMH, TO OH TepseT IpaBO BO3BPATHTL TOBAp B MarasuH.
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IMokynartens A. xoueT npuobpecTH nbuiecoc cToumocThio 19400 p.,
MuKcep cTouMocThio 2300 p. 1 BeHTHAATOp CTOMMOCTBIO 3200 p.

B kakoM cilydae A. 3amJIaTHT 3a NOKYIKY MEHBILIE BCETO:

1) A. KyI¥T Bce TpH Belly;

2) A. KyIIUT IBUIECOC ¥ MHKCEP, 8 BEHTHJIATOP NOMYUYHT 3a CEPTH(HKAT,

3) A. KyIIMT MBUIECOC ¥ BEHTHJIATOP, @ MUKCEP MOIY4HT 3a CepTUdHUKAT?

HaliauTte cyMMy, KOTOpYIO A. 3am/IaTHT 3a ITOKYTIKY B MICKOMOM CIIy4ae.

BS. Pewre ypasuenue log,(x—4)=3.

B6. B npsmMoyronsHoMm TtpeyronbHuke ABC ¢ mpsameiM yriaom C,

AB =74 ,sind = S Haiinute AC.
J74

A - C

B7. Halinure 3HaueHue Boipaxkenus log, 76,8 —log, 2,4 .

B8. MarepuanbHas TOHKa MABIXKETCS NPSMOJIMHEHHO MO 3aKOHY
x(2) =5¢* —13t+37, rAe x — paccTOSHHE OT TOYKH OTCYETA B METpaXx,

! — BpeMs B CeKyHIax (M3MEpPEHHOE C Hauana aBHkeHus). Haiimute ee
CKOpOCTH (B M/C) B MOMEHT BpEMEHH ¢ = 5 C.

B9. B npasunbHOM mectuyronsHoi npusme ABCDEFAB,C\D\E\F,
AB =2 cM, A4, =5 cM. Haiigure wiomiaab 60KOBOH NOBEPXHOCTH MPHU3MBI.

B10. B cinyyaitHOM skcriepuMeHTe OpOcCarOT ABE HMIPAlbHBIE KOCTH.
HaliauTe BepOATHOCTH TOTO, YTO B CyMMe BhinaneT 4 oyka. Pe3ynbrar ok-
PYTANTE 0 COTBIX.

B11. O6vem npsaMoyronbHoro napamnenenunena paseH 108. Uemy
OyzneT paBeH oObeM Napaiienenunena, €Ciy Kaxaoe ero pedpo yMmeHb-
IIWTH B TPH pa3za? '

B12. 3aBucuMocTh 00bE€Ma cripoca g (€AMHHMI B MECsAl) Ha MPOAyK-
L0 HEKOTOPOTO NPEeANPUATHSA OT LIEHH p (ThIC. py0.) 3agaetcs GhopMyoit
q = 100 — 10p. Bripyuka npeanpusaTHs 3a Mecial # (B ThIC. py0.) BBIYHCIIA-
ercs no gopmyne r =g - p. Onpenenure HanGoOJBIIYIO LIEHY p, OPH KOTO-
poii MecsiyHas BelpydKa cocTaBHT He MeHee 160 Teic. py6. OTBET npuBe-
JHTE B THIC. pyO.
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B13. W3 nynkra 4 B MyHKT B Briexajl MOTOUMKIIUCT H OJHOBPEMEHHO
u3 B B A Bplexan aBTOMOOHIHCT. MoTouukiucT npudbul B B vepe3 2 vaca
nocje BCTPEYH, a aBTOMOOMIHCT B A vepe3 30 MHHYT Hociie BCTPE4H.
Cxompko 4acoB ObL1 B TyTH MOTOUHKIUCT?

B14. Haitaure nanMeHbluee 3nauenue Gynxuuu e — 5S¢’ +11 Ha or1-
peske [0; 2].

Yacrtb 2

C1. a) Pemnte ypaBHenue 2cos’ x —cosx —1=0.
6) Haiinute Bce KOpHHM 3TOrO ypaBHEHHs, NMPHHAIEKALIME MpOME-

KYTKY [0;%71 .

C2. B xybe ABCDAB,C,D, HalouTe TaHT€HC YIJla MEXAY IUIOCKO-
ctsmu ABD u CAD,.

<l—
X 27

log (x—-3) _ 0
log .(5-x)-1 B

3 4352 43 12( \/;)_2

" C3. Perunre cucTEMY HEPABEHCTB

C4. B tpeyronbuuk ABC Bnucad napaenorpaMm BDEF takum ofpa-
30M, 4T0 Touku D, E, F nexar Ha ctopoHaX AB, AC u BC cOOTBETCTBEHHO.
ITnowanu napannenorpamMma BDEF u tpeyronsHHka ABC oTHocsATCs, Kak
4 : 9. Haiinute CTOpOHBI MapajuienorpaMma, ecim AB = 12, BQ =18.

CS. Tlpu xakux 3HaYEHHUAX NapaMeTpa a cncréMa YPaBHEHHH
{loga(2x+y+1)=-x—4y—6

MUMEET eAMHCTBEHHOE pelueHue?
x=3y=5 ,

Cé6. Cxonbko peuieHui (T.e. pa3nuyHbix map (x; y)) B HaTypanbHBIX
yKciaax uMeeT ypaBHeHue log, 5% =3log,, 520139
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Bapuanm 2

Yacte 1

B1. UlapukoBas pyuka crour 24 py6nsa. Kakoe Haubonbpluee yucio
py4eK MOXHO Oyzner kynuts Ha 400 pyGneii Bo Bpems pacipoaaxy, koraa

ckuaka cocrapnset 20%?

B2. Ha pucynke noka3aH rpa¢Mk M3MEHEHHS TeMIlepaTyphl BO3AyXa.

CkonpKo 4acoB TeMIlepaTypa Obliia HiKe 9 rpanycoB?

[ A °C .
lfl T,C
17‘3 \\
12
i1
10, v
? =
6
2
4
B pemsl, 4achl
2 | 4 6 8 10 | 12 | 14 | 16 | 18

B3. Haligure miomane NATHYTOJAbHHKA, H300PaXXEHHOIO Ha KIIETY3-
ToM Oymare ¢ pasmepoM KieTku 1 cMmX 1 cM (cM. puc.). OTBeTr naiite B

KBaJPaTHBIX CAHTHMETpax.

//V
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B4. [Ina tpancnopTupoBkH 12 TOHH rpy3a Ha 700 KMIOMETPOB MOKHO
BOCIIOJIL30BAThCA YCIyraMy OAHOM U3 TpeX (PUPM-TIEpEBO3UHKOB. Y CIIOBHS
NIEpEBO3KH yKa3aHbl B Tabnuie. Bo ckonpko pybiner oboiaercs camas Je-
uieBas nepeBo3ka’?

Mepesosuuk CTOMMOCTH MEPEBO3KH OHUM Tpysono AbeMHOCTS
aBTomMoOuneM (py6. Ha 100 kM) | aBTOMOGHIIEH (B TOHHAX)
A 2400 5
b 2900 6
B 2200 4.5

BS. Pemnte ypasuenue log,(1-2x)=1log,13.

B6. B npsamoyronbHOM TpeyronsHuke ABC ¢ npsambiM yrnoM C,

210

sinB = T . Ha¥linute 7cos B.

A C

. 18
B7. Haiinute 3HaueHNE BBIPAXKEHUA —— .
3lug}6

B8. Ilpsamas y = 2x + | sBnseTcs kacaTelnbHOH k rpaduky QyHKLHH
x* - 2x — c. Haitaure c. '

B9. BricoTa koHyca paBHa 12, a nnuHa obpasyromed — 15. Hakiaure
JHaMETpP OCHOBAHHUS KOHYCA.

B10. B ciny4aifHOM 3KCHEPUMEHTE CHMMETPHYHYIO MOHETy OpocaroT
4 pasa. Haiizure BepoATHOCTH TOTO, YTO OpEJ BeINANET XOTs ObI 1 pas.

B11. O6beM uunuugpa paseH 30 M2 Yemy paBeH 0ObEM KOHYCaA C
TAKHMM K€ OCHOBAHHEM U BHICOTOH? OTBET JaiiTe B CM".

B12. KameHnb GpouieH BHU3 ¢ BBICOTHI 4 M. BricoTa A, Ha KOTOpOH Ha-
XOMUTCS KaMeHb BO BpeMs IaJCHHsA, 3aBUCUT OT BpEMEHH I
h(t) =4 -3t —t’. CKoJbKO CEKYHI KaMeHb OyeT nagars?
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B13. [oe3x, BUrasch paBHOMEPHO co ckopocThio 120 kM/4, npoesxa-
€T MHUMO IIaT(OpMBI, IIHHA KoTopoi 300 M, 3a 15 c. Halinure anuny mo-
e31a (B MeTpax).

B14. Haiinure naubonbiiee 3nauenne pyHkumd x° —3x’ +4x Ha oT-
peske [-3; —1].

Yacrtp 2

C1. a) Peminte ypaBHEeHHE sin2x = cos(-g- - x) .

6) Haiinure BCce KOPHHM 3TOr0 YpaBHEHHMs, NMPHHAUICHKAIUE MpPOMe-
*yTky [-m;0].

C2. B enunnunoM kybe ABCDA B C\D, Halinute pacCTOAHHE OT TOY-
k4 D no mnockoctu CAD, .

Ja—x* (x> +4x+5)20

C3. Pemure cucremy HepaBeHCTB .
log, (x —3)* +log,s(x* -9) <1

C4. B okpyxuocty nposenensl nse xopael: AB =3 n AC = 4. [[nnHa
nyru AC B 2 pa3a Gounsiie [UMHEBI 0yTH AB. Hafinute paguyc OKpy»XHOCTH.

CS. Tlpy kakuX IOJIOXHTENBHBIX 3HAYEHUSX MapaMeTpa a CHCTeMa
YPaBHCHHUH

a7t =x—-4y+1
x+3y-5=0

MMeeT POBHO ABAa Pa3iIM4YHbIX pEIICHUs?

C6. Jokaxure, 4TO ypaBHEHHE X +2= Sy He UMeeT pEeLIeHHH B 1ie-
JBIX YHCIIAX.
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Bapuanm 3

Yacts 1

B1. Ilena Ha HaGop mocynbl Oblia TMOHIKEHA Ha 22% U COCTaBUIA
1716 pybaneii. Cxonbko pybaeit ctomn Habop NOCyabl A0 MOHWKEHHUS 1IEHbI?

B2. Ha rpaguke nokasaHo U3MeHEHHE TeMIlepaTyphl B KJlacce mocie
BKJIIOYEHUs! KOHAUUKOHEPa. Ha ocu abcLuce oTkIaablBaeTcs Bpemsl B MUHY-
TaXx, Ha OCH OpMHAaT — TeMriepaTtypa B rpanycax Llenscus. Koraa remnepa-
Typa JOCTHraeT ONpElENICHHOrO 3HAa4€HMs, KOHIUIIMOHED aBTOMATHYECKH
BBIKIIIOYAETCS, M TeMIlepaTypa HauWHaeT pacTd. I1o rpaduxy oripepenure,
CKOJIBKO MHHYT paboTasl KOHIUIIMOHEDP A0 NEPBOTO BBIKJIKOUYECHHS.

AT
30 T, °C
Q

TN
2T TN

Bpemsi, MHH. |
'y Y

T

0 2 4 6 | 8 10

B3. Hajinute mioumanes Tpanenuy, BEPUIMHB KOTOPOH HMEIOT KOOpAH-
Hathl (2; 2), (7;2), (6; 4), (4; 4).

yA

'4" """""" d )

2 e
0 2 4 6 7 X
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B4. UuTepHeT-npoBaiinep npezasjaraeT TpU TapUQHLIX IJ1aHA:

TapudHeii niuan AGoHeHTcKas IiaTa ITnara 3a Tpaduk
1 Het 2 py0.3a 1 M6
5 200 py6neit 3a 400 M6 1,5 py6. 3a 1 M6
TpadrKa B MECSL] cBepx 400 M6
3 360 pyOneit 3a 700 M6 0,5 py6. 3a 1 M6
Tpaduka B MecsL] . cBepx 700 Mo

[Monp30BaTenp NpeANoNaraeT, YTo ero TpadHk 3a Mecsll COCTABUT
500 M6 u, ucxoas U3 3TOro, BhIOMpaeT HaubGonee BHITOAHBIN TapuQHBIH
miaaH. CKonbKO pyOsieit 3ariaTUT Mojib30BaTellb 38 Mecsll, €CJIH ero Tpa-
¢duk geiicrBuTeNnbHO cocTaBut 500 M6?

BS. Peuinre ypasHenue 3 =27,

B
B6. B npamoyronbHOoM TpeyronsHuke ABC ¢ H
’ . 1
opameiM yriiom C CH -—— BbicoTa, sinB =—, AC =
N :
4. Haiiaute 2+/5 AH. A c
2
(345)
B7. HaiinuTe 3HaueHHE BBIpaKEHHA .
B8. Oynkuus y = f{x) onpeaencHa _ Yy
Ha orpe3ke [4; 3]. Ha pucyHke u3o-
OpaxxeH rpaduk Npou3BOIHOH (YHK- 1T 4 3
- uMH y= f’(x). B kakoif Touke oTpe3- _31 o x

Ka (YHKUHS OPHHAMAET HaHUMEHbIIEE /\
3HavyeHue? ¥ =f(x)

B9. B xybe ABCDA,B,C,D, cTopoHa OCHOBaHHUs paBHa 5 cM. Haitiaure
iomans 60KOBOH NMOBEPXHOCTH KyOa.

B10. 3aBoa Bhinmyckaer xonomunbHUKU. B cpeaneM Ha 1000 kavecrt-
BEHHBIX XOJOJUJILHUKOB Npuxoautcs 117 XONOAMIBHUKOB €O CKPBITBIMK
nedexramu. Halizure BEpOATHOCTH TOTO, YTO KYTUIGHHBIH XONOTHIBLHUK
OKaKeTCs KaueCTBEHHBIM. Pe3ynbTaT OKpYIJIMTE A0 COTBIX.
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B11. [Inomaas nosepxHocTH Kyba paBHa 882. Haiiaute ero nuaroHans.

B12. Kamenn 6pouieH BepTHKATLHO BBEpX. 3aBUCHMOCTb BBICOTBI, Ha
KOTOPO¥H HaXOMUTCA KaMeHb ([IOKa OH HE YTaJl Ha 3€MII0), OMUCHIBAETCH
dopmynoii h(t) = ~F + 6t (h — BBICOTA B MeTpax, { — BpeMsd B CEKyHJaX,
npolnesee oT MomeHTa 6pocka). HaitnuTe, cKObKO CEKyH KaMeHb Ha-
XOAMJICA Ha BBICOTE BHILLIE 8 METPOB.

B13. 3aka3 B 180 meraneii nepBblit pabounii BeIMOAHAET Ha 3 yaca Obl-
cTpee, yeM BTopoH pabouuit. CKkonbKo AeTaned B yac jZejaeT BTOPOH pa-
00uMii, €CJIM MU3BECTHO, YTO OH 3a 4ac JejaeT Ha 3 JeTaau MeHble?

B14. Haiinute HanmeHbluee 3HaueHue QyHkuuu y=(x—11)e*"° Ha

oTpeske [9; 14].

Yacts 2

~ Cl1. a) Pemure ypaBHeHue tgx+ctgx=2.
0) Haiinure Bce KOpPHH 3TOro ypaBHEHHA, INPHHAIIEKAIME TPOMeE-
XyTKy [T; 3m). '

C2. B enunnynom kydbe ABCDA B,C D, HalauTe pacCTOSHUE MEXITY
npsMbeiMH AD u CA;.
25427722

C3. Peuiute cuCTEMY HEPaBEHCTB 1 | 3 At
. log,,, (x+1)" <0

C4. B tpeyronsuuk ABC Buucan napauienorpamm BDEF Takum oGpa-
30M, 4t0 ToukH D, E, F nexar Ha ctopoHax AB, AC u BC cOOTBETCTBEHHO.
IMnowanu napauienorpaMma BDEF u TpeyronbHuka ABC OTHOCATCA, Kak
4:9. Haiiaute cTOpoHbI napasuieiorpaMma, eciim AB =6, BC = 9.

C5. Haiinure HauGonslilee LeI0e 3HaueHHe napaMeTpa k, npu KO.TOPOM
pemenye nepasenctsa [[|31x —147] +157| - 167| + 177| - 187 < 93k*

yIOBIIETBOPsiET ycaoBHIO x € [-190; 200].

22014

C6. Peumite ypaBHeHue 47 = B LIEJIBIX YHCIIAX.
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Bapuanm 4

Yacte 1

B1. B ropone N 140000 >xureneit. Cpeau vux 18% aetei 1 nogpoct-
xoB (muaauwe 18 net). Cpeau B3pocnbix 40% xomuiu Ha BEIGOPBI M3pa ro-
pona N. CKoJIBKO 4€IOBEK XOAUIN Ha BEIOOPHI Mapa?

B2. Ha pucyHke noka3aHo W3MEHEHHE BO3IyXa Ha MPOTHKEHUH TpeX Cy-
ToK. I10 rOpM3OHTAIM YyKa3biBaeTCs JaTa U BPEMs CYTOK, IO BEPTHUKATH —
3HaueHHe TeMreparypsl B rpaxycax Llenscus. Onpenenure no pucyHKy Hau-
MEHBILYIO TeMIIepaTypy Bosayxa 17 mas. OTBeT HaiiTe B rpamycax Henbcust.

t,’C
27

25

23

21

19 PN v AN
17 / 4 -
15 S——~
13

11
10

\

0:00
6:00
18:00
0:00
6:00
18:00
0:00
6:00
18:00

o =) =
< e <
oN N N
i - i
M Man 18 m

an 17 an

B3. Haiinute nuaroHans kBaapaTa, €CIIM €ro IUIomaib paBHa 8.

B : C

A D

B4. CeMbst U3 YeTHIPEX 4ENIOBEK IUIAHUPYET MOeXaTh U3 MOCKBEI B Ps-
3aHb. MOXHO exaTb aBTOOYCOM, a MOXHO Ha COGCTBEHHOM aBTOMOOMIIE.
Buner na aBToGyc crout 160 pydOneit Ha oqHOro YenoBexa. ABTOMOOHIIb
pacxoxyeT 7 nuTpoB 6eH3uHa Ha 100 KM IMyTH, pacCTOSIHHE MEXITy ropoa-
M paBHO 300 KHIOMETPOB, a lieHa OeH3uHa 24,5 py6ns 3a 1 mutp. CKoIbKO
pybnel nmpuaeTCs 3aIU1aTUTH 3a Hauboliee AEMEBYIO MOE3/IKY Ha YETBEPHIX ?

69



1-2x
BS. Pewute ypaBHeHHe (%) =64.

B6. B tpeyroneunke ABC AC =BC =10, AB=16. Halinute TaHreHC

BHEILIHETO YTJIa IIPH BepiuHe B.

C

PN

A B

W2
B7. Haiiaute 3uauenne Boipaxenus 2> V2 .83

B8. Ilpamas y =2x—1 nmapamnensHa KacaTeJbHOH K rpaduKy (QyHK-

2 -~
MU y = x° —x—2 . Halinute abcuuccy TOYKH KacaHusi.

B9. Inowans noBepxHOCTH Kyba paBHa 24 cM’. Haitaure CTOpOHY KyOa.

B10. B cbopHuke GuneToB mo reomeTpuu Bcero 64 Omiera, B 16 u3
HHMX BCTpedaercst Bompoc no geme «TpeyronbHuku». Halinute Bepost-
HOCTB TOTO, YTO B CJIy4yaHHO BBIOPAHHOM Ha JK3aMeHe OuieTe IKOIBHHKY
HE J0CTaHeTCs Ouiter no TeMe « TpeyroNbHUKN».

Bl1l. YpoBeHp JKMIKOCTH B IWJIMHIPHYECKOM cCOCyIE€ IOCTHIAeT
180 cm. Ha kakoii BbicoTe OyneT HaXOJUTHCS YPOBEHB KUAKOCTH, €CIH €€
HEPEIUTD B IPYTOf MIHHIAPHUECKHI COCyl, THaMeTP OCHOBaHHS KOTOPO-
ro B 2 pa3a 6osslne aAuaMeTpa neporo? OTBET BHIPA3UTE B CM.

B12. Ilpu temneparype 0 °C penbc umeer aiuny /o = 8 m. [lpu BO3-
pacTaHHy TeMIepaTypbl IPOUCXOIMUT TEILIOBOE PACLIHPEHHME PENbCa, U €ro
JUIHHA, BBIPXEHHAs B METpax, MeHAeTcsa mo 3akoHy /(1) =/ (1+o-7°),
rie o0 =1,2-107 (°C)"' — ko3 HUIMEHT TENI0BOrO paciupenus, © —
temnepartypa (B rpagycax llenscus). Ilpu kakoi TemMnepatype penbc ya-
JUHHATCs Ha 6 MM? OTBET BeIpa3uTe B rpaaycax Llenscus.

B13. B cocyn, conepxamuii 8 nutpoB 10-npoOlEHTHOr0 BOIHOrO pac-
TBOPa HEKOTOPOTo BeliecTBa, A00aBUIM 2 JUTpa BoAbl. KakoBa KOHLEH-
TpaLHus Nody4HuBLierocsd pactsopa? OTBeT faliTe B NPOLIEHTAX.

B14. Haiinute HanOonbliuee 3HaueHue GyHkuun y =27x—13sinx+11
Ha otpeske [4 7 ; 0].
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Yacrh 2

C1. a) Pemmre ypaBHenue sin’ x —3sin xcosx + 2cos’ x =0.
6) Haiigute BCE KOpHHM 3TOro ypaBHEHHA, NPHHAUIEKAIIHC IPOME-
xyTky [0;27].

C2. B npasunbHO# TpeyronsHo# nmpusMe ABCA B C,, Bce pebpa xo-
TOpO# paBHBI 1, HaliauTe KOCHHYC yrna Mexay mpsaMod AC, H IUIOCKO-
ctei0 BCC, .

5% +51 <36

J9-x'log 250

C4. B tpeyronsuuk ABC BrucaH napamienorpamm BDEF TakuM obpa-
30oM, uto Touku D, E, F nexart Ha cropoHax AB, AC u BC cOOTBETCTBEHHO.
Ilnomanu nmapawienorpamma BDEF u tpeyronsHuka ABC oTHOCATCS, Kak
1:3. Haiinute CTOPOHEI NapajuieaorpamMma, eciu AB =4, BC = 8.

C3. Pemnte cucreMy HepaBEeHCTB

C5. Hatigvte BCE 3HaYeHHS a, NpH KOTOPHIX 061acTh OMpenciICHHA
0,5

GyHKIHH y = ((a L )(a +a" . )) COJEPXKHT JIUIIB OJHO LENIoe
4UCTIO.

C6. Haiinvre HaMeHblIliee HaTypaJIbHOE YUCIIO /1, IPH KOTOPOM 4YHCIIO
2014!=1-2-3-...-2013-2014 He nenuTca Ha n" .
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Bapuanm 5

Yacte 1

B1. JlaneHo60imuk 3a Mecsin nmpoexan 12000 kM. Croumocts 1 nutpa
OensuHa — 33 pybns. Cpennmii pacxox 6ensuHa Ha 100 kM cocrapiser
16 nutpos. Ckonpko py6ied noTpaTii JaJbHOOOMIIMK Ha OEH3HMH 3a 9TOT
Mecsn?

B2. Ha pucyHke »XHpPHBIMHM TOUKaMH IOKa3aHO CyTOYHOE KOJIHYECTBO
0caAKoB, Bhmanasumx B Mockse ¢ 5 o 18 mapra 2013 rona. ITo ropuson-
TaJIM YKa3bIBAKOTCA yucia McECsla, M0 BEPTHUKAIN — KOJIHYECTBO OCAIKOB,
BBIIIABIINUX B COOTBCTCTByIOH.IPIﬁ JCHb B MPI.TI.TIPIMeTan. II.TIS! HaArjaIagHOCTH
JKUPHBIC TOYKH HaA PHCYHKE COCAUHEHBI JIMHUEH. Onpenenme 10 pUCYHKY,
KaKoI'o 4ycjia BIIEPBBIC BBINAIO 3 MPIJ'UIHMC’I‘pa 0OCaaKoOB.

Ocanxu, MM

/
/
£

N . Yucna mecsua
56 78 9101112131415161718

OH[\DWHBOT@-Q@CO

B3. Haiimure miomams napajiienorpamMma, eciid ABE €r0 CTOPOHBI
paBHbI 14 1 20, a yron Mexty HUMH paseH 150°.

D C

A B

B4. B nepBom 6aHke OHH JoJIap MOXHO KynHTh 3a 32,6 pybis, a BO
BTOpPOM 15 nom1apoB MOXHO KynUTh 3a 486 pybneil. Kaxyro HaMeHbIIy10
cyMMY (B pyOnsx) npuaercs 3amnaTuth 3a 30 gonnapos?

1 X
BS. Peumire ypaBuenue 17°°% =(—) :
289
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B6. B mapannenorpamme 4BCD BbicOTa, ONMyLIEHHAsA HAa CTOPOHY AB,
pasHa 12, AD = 13. Ha#igure 13 sinB.

B C

H

A D
21sin113°cos113°
sin226°
B8. Ha pucynke usobpaxens rpadpuk ¢yHkuuum y = f(x) ¥ Kaca-

B7. Haiinute 3HaueHUe BBIPaXECHUA

~ ~ 7
TeNbHas K HeMy B Touke ¢ abcumccoit x, . Haiinure f'(x,).

A

A .
»
Xo X

B9. ITnomans 60koBOH NMOBEpXHOCTH LIMIUHApA paBHa 24T, a €ro BbI-
cota paBHa 4. Haiiqute nuaMeTp OCHOBaHHS LMINHIPA.

B10. Ctpenok crpenseTr B MHLIEHb 3 pa3a. BeposTHOCTb IonagaHus
IIpH KaxxaoM BeicTpenie paBHa 0,9. Haiinute BepOATHOCTL TOrO, 4TO CTpe-
JIOK IpOMaxHeTcs Bce 3 pasa.

B1l. Bo ckonbko pa3 yBenMuuTcs OOBEM 1liapa, €CIM €ro JuaMeTp
YBEJIMUYHUTD B 5 pa3?

B12. ABTOMOGMHIE, ABMXKYIIMICS B HAa4YaTbHBII MOMEHT BPEMEHH CO
CKOpOCTBIO Vo = 30 M/c, HayaJi TOPMOXKEHUE € NOCTOSHHBIM YCKOPEHHEM

2
a=6 M/c”. 3a ¢t cekyHI Iocle Hayala TOPMOXXEHHA OH INPOXOIHT INYTh
2

at
S= vot—T (M). Onpenenure BpeMs, IpoLIELIee OT Havyana TOPMOXe-

HHA, €CIIH W3BECTHO, YTO 3a 3TO BpeMsA aBTOMOOMIB Ipoexail 48 MeTpoB.
OTBeT BBIpa3HTE B CEKYHAAX.
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B13. ABTOMOOHMIBL JBHrajcsi NOJOBHHY BPEMEHH CO CKOPOCTBIO
80 kM/4, a BTOPYIO TOJIOBUHY BpeMEHH — cO cKopocThio 100 kM/4. Haii-
JUTE CPEAHIOI0 CKOPOCTh aBTOMOOHNSA Ha BceM myTH. OTBeT paiite B KM/4.

B14. Hajinure HanMmensiee 3HaYeHHe QyHKIMH y = 7x — 7In(x + 5) + 3,8
Ha otpeske [4,9; 0].

Yacth 2

C1. a) Pemure ypaBHeHHe sin’ x = 500s(—52£ - x] .

6) Haiimure Bce KOpHH 3TOro ypaBHEHHs, NpHHALICKAIIHE IpOMe-
xyTKy [0;57].

C2. B npaBunsHO# TpeyronsHoi npusMe ABCA B,C,, CTOpPOHBI OCHO-

BaHHs KOTOpPOH paBHBI 2, a 6G0KOBBIE peOpa 3, HallnUTE pacCTOAHUE MEXAY
npsameiMu A4, U BC, . '

log,(x —1)"* +log, (x —=1)* <12
C3. Pemnte cucteMy HEPaBEHCTB 3 .
3?7 +3>20

C4. B npsMoyToIbHbIi TpeyroasHuk ABC ¢ npsMbIM yriioM A U KaTe-
TamMu AB = 2; AC = 6 Bnucas kBaapat ADEF.

a) Jlokaxwure, uto TpeyroasHukd BDE u EFC nonoGHbI.

6) Haiinure oTHOmeHHe mnomagu TpeyrojbHHka EFC k murolaay
kBaapara ADEF.

CS. Haiigute Bce 3HaueHUS @, NMPH KOTOpHIX 00NACTH ONpEACICHUA
1

\ -

Ix+l 16 —+xlog, a 4
b =z () (85| o
KHT POBHO ABa LCIBIX YHUCJIA.

C6. Peiiiure ypaBrenue x” +3 =7y B LebIX YUCTaX.
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Bapuanm 6

Yacrs 1

B1. B nerdem narepe 177 mereit u 14 Bocnurateneii. B aBTobyc mo-
mewaercs He Oonee 34 maccaxupoB. Ckonmbko aBToOycoB moTpebyercs,
4TOOBI IEPEBE3TH BCEX JIeTel U BocnuTaTeNel u3 narepsa B ropoa?

B2. Ha nuarpamMme nokasaHo KOJMHYECTBO NMOCETHTENEH caifra rmo nox-
roroske kK EI'D Bo Bce auu ¢ 10 centabpsa no 20 centadps 2013 roxa. ITo
TOPH30HTAIH YKa3bIBAKOTCA NHH MECAL@, N0 BEPTHKAIM — KOJIHYECTBO 10-
ceTuTenel caiita no noarotoske kK EI'D 3a nauuelii nens. Onpenenure no
JMarpaMMe BO CKOJIBKO pa3 HauOosblliee KONHYECTBO NIOCETUTENEH JaHHOTO
caiiTa 3a IcHb 0OJIbILE, YEM HaHMEHbILee KOJHYECTBO MOCETHTENEeH 3a AeHb.

200 000

100 000

1011121314 15161718 1920

0

B3. IInowane napannenorpamma ABCD pasHa 219, Touka E — cepe-
AvHa cTopoHsl AB. Haliaure niomwans tpaneuuu BCDE.
B c

E

A D

B4. Boaurens cobupaercs npoexars W3 MyHKTa 4 B OyHKT D, B KOTO-
PRI BEAYT TPH MapuipyTa: yepes B, yepe3 C u npsmMoi MapuipyTt 6¢3 npo-
MEXXYTOYHBIX YHKTOB,

PaccTosiHMA B KWIOMETpaxX MeXAy COCEAHHMMH MYHKTaMH MOKa3aHbl Ha
cxeme. M3BecTHO, yTO ecnu exaTh 4epe3 B, TO CpemHss CKOPOCTh Gyaer
paBHa 50 xM/4, eciu exarb uepe3 C — 45 kM/4, a eciH exaTh Hamps-
My10 — 60 kM/4. Boaurtens BeIGpai MapupyT Tak, 4to0sl qoexats a0 D 3a
HauMeHbLee BpeMs. CKOJIbKO 4acoB OH IUIAHUPYET NPOOLITE B MYTH?
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A
75 D
28
c
1 18
BS. Pemte ypaBHEeHHE -2Zx = 5

B6. OcHoBanus paBHOOeApeHHOH TpaneluHy pasHbl 114 u 186. Bricota
Tpaneuuu paBHa 45. HaliaiuTte koTaHr€HC OCTPOro yria TpamneLuH.

B C

A\

A H D

32+log9 16

B7. HaiinuTe 3HaueHNE BhIpaXeHUA

B8. Ha pucynke n3obpaxen rpapuk ¢yukimu y = f(x) . Haitaure cpe-
IH TOYEK X, X,,X, U X, T€, B KOTOPBIX IPOM3BOAHAs QYHKUMH y = f(X)
TIONOXHUTETbHA. B OTBET 3aIHIIMTE KONMYECTBO HalIeHHBIX TOUEK.

y 4

Txl . X2 \_J X4 x

B9. B npaMoyronsHom mnapawienenunese ABCDA\B,C\D; AB = 35,
AD =43, CC = 24/2 . Haitaute wimHy auarosam: napamienenunena AC, .

B10. B ropoze N ects Tpu $HaGpHKH, BbINYCKaIOLME aBTOMOOHIIbHbIE
wuHbl. Ilepsas gabpuxa Beinyckaetr 30% 3THX 1HH, BTopass — 45%, Tpe-
Tbsl — 25%. IlepBas ¢abGpuka Bbimyckaer 3% OpakoBaHHBIX IUHMH, BTO-
pas — 6%, tpeTbsi — 1%. Haiigure BEeposATHOCTb TOTO, YTO CIY4aHHO Ky-
IJIEHHas B Mara3uHe WHHA He OKaXeTCsk GPaKOBaHHOM.

B11. Bo ckonbKo pa3 yBeITHUMTCS IUTOLIA/b IIOBEPXHOCTH Chephbl, €CIIH
€€ auaMeTp yBenuuuTh B 3 pasza?
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B12. Cwia toka B uenu / (8 amrepax) ompeseAercs 1o 3akoHy Oma:

U
I= z’ rae U — HampsbkeHHe B IIENH B BOJIBTAaX, R — CONPOTUBJICHUE 3JIEK-

Tporpubopa B oMax. B anekTpocers BKIIOYEH MPEIOXPAaHHUTEND, KOTOPHIA
IUTABUTCS, €CM CHIa ToKa npeBbimacT 84. Onpenennre, Kakoe HaMMEHbIIEE
COTIPOTHBJIIEHHE JOJDKHO OBITh Y 3MEKTPOIpHOOpa, MOAKIIOYAEMOTO K PO3ETKE
B 220 BOJIBT, YTOOBI CETh NMPOAOIDKaTIa paboTaTs. OTBET BHIPA3UTE B OMaX.

B13. 3 kunorpamMma 610K CTOAT CTOJBKO )K€, CKOIbKO 4 KHUIOrpaMMa
OananoB. Ha ckonpko mpouentos 10 kuigorpaMmoB 6aHaHOB A€LIEBIE
10 kuOorpaMMoB 010K ?

B14. Haiinure Touky MakcuMyma GyHKIHH y = (x + 4)2 et

Yactb 2
C1. a) Pemidte ypaBHeHHE —1—ctgx=0.
sin® x
6) Haiinute BCe KOpHU 3TOre ypaBHEHUA, NpHHAUICKALLUE IPOMe-
TR
T2

C2. CropoHa OCHOBaHHA TIPaBHJIBHOW TpPEYrOJbHONH IPH3MEI

ABCAB,C) paBHa 2+/13 , a inaronans 60KoBo#i rpany pasHa 13. Haiinure
Yroll MEXAY MIOCKOCThIO C1 4B U IIIOCKOCTHI0 OCHOBAHHUS IIPU3MBI.

3

C3. Pewure HepaBeHCcTBO: 4log, L 43 log, Sx+]
3x+1

<l1.

C4. Oxpy>xHOCTb, BIIUCAaHHAs B PaBHOOEApEHHbIH TpeyroabHUK ABC
(c ocHoBaHueM AC), kacaeTcs ero GOKOBBIX CTOPOH B Toukax M u N. Tou-
ka M nenut G0KOBYIO CTOPOHY Ha OTpe3kH 18 u 12, cunTas OT OCHOBaHHUS
TpeyronbHuka ABC.

a) Jlokaxwure, 4yto TpeyronpHukd MBN u ABC nonoGHm;

6) Haiinute oTHOWIeHUE Iutomanei TpeyroibHuka MBN u Tpaneuuu
AMNC.

CS. Haiinute Bce 3HaueHUs mapamerTpa a, NPU KaKHAOM U3 KOTOPBIX
ypaBHeHHE ax +v—15—8x—x* =4a+1 UMeeT €IMHCTBEHHBIH KOPEHb.

C6. Pemute ypaBHeHHe mn’ +46 =11m B HATypaIbHBIX YHCIIAX.
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Bapuanm 7

Yactb 1

B1. I{HﬂdrpaMM anesscHHOB cTouT 70 pyOneit. Anzpe#t kymun 1 kr 600 r
anenbcHHOB. Ckonbko pyOneit caauu oH no/mkeH nomyyuuTs ¢ 200 pybnei?

B2. Ha puarpamme mnoka3aHo pacmpeneneHue A00bIYM 30J10Ta B
5 ctpanax mupa (B Thicsauax ToHH) 3a 2012 rox. Kakoe mecto 3anumana
ABCTpanus cpeam 3THX cTpaH?

300
250H
2001 .
— L1 - -
150 | -+
100 H 1 = =
B - j - =
50 H 4 — —
o -] = = (
gsf 5 & £ 2
S Eg = = g @)
= E S =
'-‘:SD: [+]
S&53 >,
ST & *

" 3 5
B3. Haiinure mnomane cekropa kpyra paauyca T, LEHTPANbHBIA
. * Tc

YTOJl KOTOPOro paBeH 36°.

B4. IlocTaBuyk npupoAHOro ra3a Xo4eT 3aKIK4UTh JOrOBOp Ha TPaH-
3UT 2 MJIH. M’ CBOETO rasa yepe3 OJUH U3 Tpex razonpoBozos: LleHTpannb-
" Heill, FOxHbIH u Boctounslid. [Inuna I{eHTpanbHOro rasonpoBoja paBHa
450 kM, anuna IOxHoro raszonposoaa pasHa 400 kM, a 11MHa BocTtoyHoro
rasornpoBoja paBHa 380 km. Tpancnoptuposka 1000 M’ rasa Ha 100 kM no
LlenTpansHOMy razonpoBoay crout 375 pybuneit, mo FOxHomy rasonpoBo-
ny — 420 py0aeii, mo Boctounomy razonposony — 450 py6aeit. Cxonbko
MUITHOHOB pyOJieit NIpUAETCS 3arIaTUTh 33 CaMbIi BBIFOJHBIH TPAH3UT?
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B5. Pemnre ypaBHenue +/2x—3=13.

B6. Haiinute cunyc yrina AOB. B oTBeTe yKaXuTe 3HAYCHUC CHHYCA,
YMHOXXEHHOE Ha 1742 .

0

log, 74

B7. HalinuTe 3HauyeHHe BBIpa)keHHUsI .
log,, 74

B8. Ha pucynke nzobpaxen rpadgux ¢pyHkmpm y = f(x). ITone3ysce

. 5
PHMCYHKOM, BBIYUCIIUTE I f(x)dx.
1

yl

n W

[u

B9. O6vem nunuHapa pased 7. Haligure BBICOTY ITMIMHJIpA, €CIH
JHAMETP €0 OCHOBAHHs paBeH 1.

B10. BeposATHOCTH ‘TOr0, YTO HOBBIA TEJIEBH3OpP MPOCIY)KUT GoJbIle
5 ner, paBHa 0,92. BeposTHOCTh TOTO, 4TO OH HpOCTykut Ooaswe 10 ner,
paBHa 0,39. Haiinute BepOSTHOCTB TOTO, YTO OH NPOCIYXKHT Gosblie 5 ner,
Ho MmeHbie 10.

B11. Bo ckosibKO pa3 yMEHBIHMTCS IUIOMIaAb MOBEPXHOCTH MPaBHIb-
HOH TpeyroibHOH NHpaMuabl, eciiH Bce €€ pedpa yMeHbIIHTS B 6 pa3?
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B12. 3aBucumocTs 06b€Ma crpoca g (€AMHUIL B MECAI]) Ha MPOMYK-
LIMI0 HEKOTOPOTO NPEANPHATHA OT LEeHB p (Thic. py0.) 3amaercs opMy-
aoiig =150—10p . Beipyyka npeanpusatus 3a Mecsal » (B ThiC. py6.) BBI-

qucnseTcsa no popmyae r =g - p. Onpeaenure HanGONBIIYIO LIEHY p, TIPH
KOTOpOH MeCsA4Has BBIPYy4YKa COCTaBHT He MeHee 560 Thic. py6. Otser
NIpUBENUTE B THIC. pYO.

B13. U3 1Byx nocenkoB, pacCTOSIHHE MEXAy KOTOPHIMH paBHO 20 KM,
HaBCTpeuy ApPYT APYTY BBILIUIK JBa Nemexona. Yepes CKOJNIBKO YaCOB OHH
BCTPETATCS, €CIIH HX CKOPOCTH paBHH 3,5 kM/4 U 4,5 kM/4?

B14. Haiinute Touky MUHMMyMa GyHKIMH y = 2x° —6x +194 .

Yacrth 2

. |cosxysiny =0
C1. Pewnre cucreMy ypaBHEHHH

2cos?x=2sin’ y—1

C2. Bricora npsamoit npusMel ABCAB,C, paBHa 4. OcHoBaHHE MPHU3-
Mbl — TpeyronasHHK ABC, B kotopoM AB = BC, AC = 6, tg4 = 0,5. Haiau-
Te TAHT€HC yIia MEXAY npsaMoit 4B v miockoctsio ACC;.
1-log, (2x* =9x+9)

log, (x+8)

C3. Pemnte HepaBeHCTBO: >0.

C4. BueBnucannas B TpeyroibHUK ABC OKPY)KHOCTB Kacaercsi €ro
OO0KOBO¥ CTOPOHBI U NPOJOIKEHHUSA OCHOBaHUA AC.

a) Jlokaxkure, 4TO paguUyc 3TOH OKPYXKHOCTH paBeH BbicoTe BH Tpe-
yronsHuKka ABC.

6) Haiingute nuomans AABC, ecnu paguyc OKpYXKHOCTH paBeH 4, a
AC- 4B =30.

CS. Haiinute BCe 3HaueHHs MapaMeTpa a, MPH KaXXKIAOM H3 KOTOPBIX

ypaBHEHHE

5
=~ —3|=2ax-2 umeer Ha npoMexyTke (0;+o°) EeAUHCTBEH-
X

HBIN KOpEHB.

2 .
C6. Joxaxute, yTo ypaBHeHHe 3x~ + 3 = 7y He UMEET pelleHUH B Ile-
JBIX YUCIIAX.
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Bapuanm 8

Yacts 1

B1. Cripunrtep passusaer ckopocTb 10 37 km/u. Kakyto nan6onburyto
CKOpOCTb pa3BUBAET cnpHHTEpP B M/c? OTBET OKPYIIMTE 10 LENOro Yucia.

B2. Ha nuarpamme mokazaHa cpefiHeMecsuHas Temneparypa B CaHKT-
ITerepOypre 3a Bce mecsubt 2013 roxa. ITo ropu30HTANM YKa3bIBAOTCS Me-
Csilbl, M0 BEPTHKAIM — Temneparypa B rpagycax Llenscus. Onpenenure
TI0 gHarpamMMe, CKOJIBKO ObLIO MECALEB, KOrja cpeaHeMeca4Has TeMIepa-
Typa npessliiana 15 rpagycos Llenbcus. '

24,0
20,0 —
16,0 e
12,0
8,0 = o]
e

0,0 1= : et ——
R 1567181 9-]1011518
ol

-12,04
~16,0
-20,0
-24,0

B3. Haiinute niomans pomba, eciii ero JuaroHany pasHel 14 u 8.
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B4. OT goMa 10 1ayu MOXHO [oexaTh Ha aBTOOYCE, HAa JJIEKTPHYKE
WM Ha MaplUpyTHOM TakcH. B TaGnuue nokaszaHo BpeMs, KOTOpOe HYXHO

3aTPaTHTh HAa KaXKAbIH ydacTok nyTtH. Kakoe Haubombliee BpeMs notpedy-
eTcs Ha nopory? OTBeT naiite B MUHYyTaX.

1 2 3

Ot noma a0 aB-
. ABTOOYC B IyTH:
ABToOycoM | TOOYCHO#M OCTa- '

OT OCTAHOBKH aB-

To0yca 1o mauu —
45 MuH.
HOBKHM — 5 MHH. 10 MuH.
Ot noma 1o #/n
. ONeKTpHyKa B OT cTanuuy 1o
DneKTpruuKon CTaHIUH —
15 v nytd: 40 MuH. | gaud — 15 MuH.

Ot noma no octa- OT OCTaHOBKH

Mapmpymoe
MapuIpyTHBIM | HOBKH MapiipyT- MaplUpyTHOTO
TaKCH B IYTH:
TaKCH HOT'O TaKCH — 20 Mt TaKCH 1O Ja4y¥ —
20 MuH. ’ 20 MHH.
BS. Pemnre ypaBHeHHE 3-7x =12.

B6. OnuH u3 yrioB paBHOOENPEHHOrO TpEyroibHUKa paBeH 176°.
Haitnure onuu U3 npyrux ero yrioB. OTBET naiite B rpamycax.

B

PN

A ~ C

B7. Haiinurte 3HaueHHe BBIPAXKCHUS tg3?7t . tg—g +1.

B8. Ha pucynke nsofpaxen rpadpuk nepBoodpazHoi y = F(x) HEKOTOpOH
¢dyuxkiuy y = F(x), onpexaeneHHol Ha uHTepBaie (—6; 7). [lonb3ysch pucyH-
KOM, OIpe/IeNNTe KOIMYECTBO Hyel GyHKimH fx) Ha JaHHOM HHTEpBaJe.

y4

AV,

% \/ o=
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B9. O6vem npaBuibHO#N TpeyronbHOM nupamuast SABC ¢ BepnMHOR
S'pasen 30. Haiinure niowmans tpeyronbauka ABC, eciy BBICOTA [THPaMH-
bl SO pasua 10.

B10. KakoBa BeposATHOCTb TOT0, YTO CIy4aifHO BBHIOpAHHOE TPEX3HAU-
HOE YMCJIO JEIUTCs Haueno Ha 1957 OTBeT OKpYTIIHTE A0 THICAYHBIX.

B11. O6beM npAMOYTONBHOTO Mapaiieenunesa, B OCHOBaHUH KOTO-
POTO JIEKHT KBAJpaT, paBeH 16 cM’. Y BTOPOro IPAMOYTOILHOrO Mapaie-
JIENUIIEa, B OCHOBAaHHH KOTOPOTO TOXE JIEKHUT KBaJpaT, BbICOTA B YETHIPE
pasa MeHblue, a pebpo OCHOBaHMs B JBa pa3a Oolblle, YeM Yy IMEPBOTO.
Haiinure 06p€M BTOPOro NpsiMOYTOJILHOTO MapasuienenHnena (B Kyouue-
CKHX CaHTHMETpax).

B12. Ilpu temnepartype 0 °C penbc umeer puny /= 10 m. Ipu Bo3-
pacTaHHM TEMIIEPATypbl NPOUCXOAUT TEILUIOBOE PACIIHPEHHE penbea, U ero
JUTMHA, BBIPD2XXEHHAas B METpax, MEHSETCA 10 3akoHy ./(r°) =/ (1+a-¢°),

rae 0.=1,2-10" (°C)" — K03 PUUHMEHT TEMIOBOTO pacliMpeHus, (© —

TeMIriepatypa (B rpanycax Llenscus). [Ipu kakoil TemnepaTtype peibc yi-
JuHHTCs Ha 9 MMm? OTBeT BbIpasuTte B rpanycax Llenscus.

B13. MotopHas no1ka Mpoiuia NpoTHB TedeHHs 24 KM W BEpHYJIach
obpaTHo, 3aTpaTHB Ha o0paTHBIi MyTh Ha | yac MeHbLIe, YeM NPH JBHKe-
HHM NPOTUB TeueHHs. Halinute ckopocTs (B KM/4) JIOAKH B HEMIOJBHKHOM
BOJIE, €CJIM CKOPOCTb.TE€YEHHUS paBHA 2 KM/4.

5
B14. Halinute Touky MUHUMYMa QYHKLIHH ) = %xz -x+11.

Yactn 2

C1. a) Pemure ypaBHeHHe 75" - 373 _ 630053
6) HaitauTe Bce KOPHH TAHHOTO ypaBHEHHS, MPHHAMNEKALIHE NPOME-

T

C2. B wape npoBeneHO ABa CEYeHHUs NApaIeIbHBIMH TIOCKOCTAMH,
NpHYEM OIHO M3 HUX NPOXOJMUT depe3 LEHTp wapa. PaccrosiHue Mexay

TJIOCKOCTSIMHM PaBHO 3, a NIIOM[aAb MEHBUIETO CeueHHs paBHa 16 T . Haii-
JUTe MIOMAaAb HOBEPXHOCTH LIapa.

83



C3. Pente cucreMy HEpaBeHCTB T

( log .~ log

V2t > log .
4log16(1—£]+1 (3]
3 .
2
x 3x_3so
1-x

C4. B npsAMoyTosbHbIH TpeyToNIbHUK ABCc MpsIMBIM YTJIOM A U KaTe-
tamu AB = 3; AC = 5 Bniucad kBaapat ADEF.

a) loxaxxure, uro TpeyronsHukd BDE u EFC nono6HsL.

0) Hadinure oTHolIeHMe miomafM TpeyroibHMka EFC K miowanu

kBazgpaTta ADEF.

CS. Haiinute Bce 3Ha4YeHHs mapaMeTpa g, Mpd KOTOPBIX CHCTEMA He-

PaBCHCTB

{(x—y)SO

x> +4x+y* +

dy<a’ -8

nMeeT 6ECKOHEYHOEe MHOXKECTBO PELICHHUH.

C6. HalinnTe HauMeHb1Iee HATYPAIBHOE 1, IPH KOTOPOM YHCIO

5

2014!=1-2-3-...-2013-2014 He nenutcsi Ha n'* .
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Bapuanm 9

Yacts 1

B1. [{na npurotoBieHus KIyOHHYHOTO BapeHbs Ha 1 Kr KIyOHHKH
Hy)HO 1,2 kr caxapa. Ckonpko 500-rpaMMOBBIX YIIaKOBOK Caxapa Hy»XHO
KYTIHTb, YTOOBI CBAPHTH BapeHbe K3 31 Kr KiiyOHHKH?

B2. Ha pucyHke MOKa3aHO H3MEHEHME TEMIIEPATYphl BO3AyXa Ha Mpo-
TSDKEHHMH TpEX CYTOK. ITo ropu30oHTaIH YKa3bIBaeTCA JaTa W BpeMs CYTOK,
0 BEPTHKAIH — 3HAYCHHe TeMmmepaTyphl B rpapycax Llenscus. Onpene-
JIMTE MO PUCYHKY PAa3HHUIy MEXXy HaHOONbIIEH 1 HauMeHbIIEeH TeMnepa-
Typoii Bo3ayxa 17 mas. Otser naiite B rpangycax Llenscus.

t,’C
27
25
23
f; i ~
y4
17 // N //k
15 i
i N
13 & 7
11 : JaTra U BpeMs CyTOK
1 N Z it
288838888888 s
E &€ 84 & S o & % & & N & S
i i — — v —
16 man 17 man 18 man

B3. Haiigute miomans CEeMHYroJbHHKA, €CJIH €r0. MEpUMETp paBeH 20,
a paauyc BMHCAHHOM B 3TOT CEMUYTOJILHHK OKPYXXHOCTH paBeH 2.

B
A C

F E

B4. Augpeii 3arpyxaer Ha cBO# kommbioTep H3 iHTepHera (aiin pas-
mepom 250 M6 3a 25 cexyun, a UBan — Qaiin pasmepom 280 M6 — 3a
25 cexynn. Cko/bKo CeKyHI Gyaer 3arpyxaThes daiin pasmMepom 504 M6
Ha KOMIBIOTEp C HauOOoNbIIeH CKOPOCTBIO 3aTPy3KH?
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BS. Pemnte ypasHenue 4x’ =256 . Eciu ypaBHeHHe HMeeT Gonee 0-
HOT'O KOPHSI, YKXHTe GONbIINH H3 HHX.

B6. Halizute MeHpInMii yron mapauienorpamma, eciiv iBa €ro yria
- 1
oTHocaTca Kak 13:23. OTBer naiite B rpagycax.

B C

A D

el

B7. Haiinure 3HaueHHe BBIpaXXECHHS

B8. Ha pucynke wusoOpaxen rpaduKk HpoH3BOAHOH (YHKUIHH
y = f(x), onpenenenHoii Ha npomexytke (—4; 5). Hailaute konmuecTBo

Touek 3KcTpeMyMa dyHkunn y = f(x).
ylk B

/1 ™
0 5
vin =

Ry

~
\

B9. B koHyce npoBeeHo iBa CEYCHHUS TUIOCKOCTSAMM, NapasiebHbIMH
IJIOCKOCTH OCHOBAaHMS KOHyca. ToukaMM mepecedeHHUs! JaHHBIX ILIOCKO-
CTeH ¢ BBICOTOM KOHycCa, OHa JEJIUTCA Ha 3 paBHBIX oTpeska. Haiinure
00BLEM CpeHEHR YacTH KOHYca, eCiIi 00beM HHXHEH JacTu paBeH 38,
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B10. UrpanbHbiii KyGuk 6pocaror TpmkasL. CKONBKO 3eMEHTApHBIX HC-
XOZIOB OIIbITa ONAroNpUATCTBYIOT COOBITHIO A = {CyMMa 04KOB He 6ornee 6}7?

B11. O6wem npsamoyronshoro napamienenunena ABCDAB,C\D, pé—
BeH 666. Haiinute o6vem nupamuast D1ACD.

B12. ABToMOOHIIB, IBMXKYMIMICA B HaYaJbHBIi MOMEHT BPEMEHH CO
CKOPOCTBIO Vg = 20 M/C, Ha4an TOPMOKEHHE C MOCTOSHHBIM YCKOPEHHEM

2
a=4 m/c”. 3a t cekyHA moclle Hayajga TOPMOXXEHHS OH NPOXOAHUT NyTh
2

at
S= vot——z— (M). Onpenenure Bpems, MpoLienllee OT Hauyajla TOPMOXe-

HUs, €CIIM M3BECTHO, 4TO 3a 3TO BpeMs aBTOMOOWIL mpoexal 32 Merpa.
OtBeT BhIpa3uTe B CEKYHAaX.

B13. ABTOMOOWJIB €Xay NEPBYIO MOJOBHHY NMYTH CO CKOPOCThIO 40
KM/4, a BTOPYIO IONOBHHY TyTH — CO CKOpOcThi0 60 km/4. Halimure
CPEIHIOI0 CKOPOCTE JBHXXEHUS aBTOMOGHIIA Ha BCeM nytd. OTBeT Haiite B
KMJIOMETpax B Yac.

x> +576

B14. Haliaure Touky MakcumyMa QyHKLUHH y = —
x

Yacts 2

C1. a) Pemute ypaBHerue 2sin’ x = NE) cos(ézlt— + xJ .

6) Haiinute Bce KOPHM NaHHOTO ypaBHEHHs, IPUHAIISKALIHE IPOME-

.M
KYTKY (—n; 3} .

C2. B npasuibHO# mecTHyronsHoit nupamuge SABCDEF co cropo-
Hol OCHOBaHHs 2 M GOKOBBIM pebpoM 3 Touka M nenut pebpo SD B OTHO-
mieHuH 1:2 (cuuTas or Bepumusl S). Halinute yron Mexay npsmoit BM u
1ockocThi0 AEC.

X -1,5x~1 <0
C3. Peure cucTeMy HEpaBEHCTB log G |xl .
3" >log, 11
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C4. OxpyxHOCTb, BIHCaHHas B paBHOOeIpeHHbIt TpeyronsHuk ABC
(c ocnoBanueM AC), kacaercs ero GOKOBBIX CTOPOH B Toukax M u N. Tou-
xa M nenut GokoByo cTOpoHY Ha oTpe3kd 10 U 7, cuHMTas OT OCHOBAaHHA
TpeyronsHuka ABC.

a) Jloxaxxure, 4To TpeyronsHuku MBN u ABC nonoGHsL.

6) Haimure oTHomenHe miowaneit TpeyronsHiuka MBN U Tpanenuu
AMNC.

CS5. Haiinurte Bce 3HayeHHs a, NP KOTOPBIX 00JacThIO ONpeAeeH s

1
GYHKUHH y = 5, ABJISAETCS BCA YHMCIIOBasA MpsMa.

C6. Permte ypapHeHue x° + 2 =3y B HeNbIX YHCIAX.
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Bapuanm 10

Yacts 1

B1. B nome, B xoTopom xuBeT JleHa, 14 atakell 1 HECKONBKO NMOIbE3-
noB. Ha xaxaoM sTake HaxoauTcs 1o 4 KBapTHpPh!. JIeHa )XUBET B KBApTH-
pe Ne 275. B xaxom nogbesne xuBet JleHa?

B2. Ha pHCyHKE >XUPHBIMH TOYKAMHM II0OKa3aHO CYTOYHOE KOJIMYECTBO
0CaIKoB, Bhinanasiux B Mockse ¢ 5 1o 18 mapra 2013 roza. ITo ropusontamm
YKAa3bIBAIOTCA YHCIIa MECSALA, N0 BEPTHKAIM — KOJMYECTBO OCAIKOB, BBIMAB-
UIMX B COOTBETCTBYIOLIMH AEHb B MILIMMETpax. s HarAMHOCTH >KHPHBIE
TOYKH HA PUCYHKE COCHMHEHB! juHuel. Onpenenvre no pHCYHKY, CKOJBKO
JHEH U3 YKa3aHHOro NEpHOa BHINAAATI0 MEHee 2 MIJLTHMETPOB OCAZIKOB.

Ocanxu, MM

/

N
A/ Yucya mecsua
56 78 9101112131415161718

OHNWQU‘O’)N‘I(XJCD

B3. B pombe ABCD AC = 12; BD = 5. Haiiaqure 1JIMHY BEKTOpa
AD-BD.
B

D

B4. ABTOMOGH/IBHBIH JKypHan ONpeAenseT PeHTHHI aBToMOOMIEH Ha
OCHOBaHHWHM ToKa3areyel 6ezonacHocTH S, Au3aitHa D, xauectBa Q U KOM-
¢dopra C. Kaxxnelit oTnensHBIH NOKa3aTenb OneHUBaeTcs no 10-0amipHol

45+2D+3Q+C
100 '

mkane. PetuHr R BeluncnsgeTcs no dopmyne R =
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B Tabnuue npuBeneHB! OUEHKH KaXIOTO IOKA3aTels i TPEX MOJe-
neit aBTomobmieH. OnpenenuTe HAMBBICHIMHA PEUTHHI CPEAM TPENCTaB-
JIEHHBIX B TabaHLE MoJeneii aBTOMOGHIIEH.

aBﬁ(:ﬁ)eg;nx besonacnocts | Jlu3aitH Kayectso | Komdopt
A 8 2 6 4
b 5
B 7 9 8 8

B5. Pewnte ypaBHenue (2x—1)° =(1-x)’. Eciu ypaBHeHHe MMeeT

6oree OHOTO KOPHA, YKaXKUTE MEHBIIINIA H3 HUX.

B6. IlentpanbHbiii yron Ha 62°° GoJsblile OCTPOro BHHCAHHOIO YIIIa,

ONHPAIOILIErOCA Ha Ty XK€ AYry OKpY)XHOCTU. Haiinute BruMcaHHBIA yToJ1.
Ortser naiite B rpagycax.

B

Vi

A

B7. Haiinute 3navenue Bupaxenus va’ —da+4++a® —10a+25
npu a€[3;4].

B8. Ha pucynke uzobpaxen rpaduk GyHkuud y = f{x) ¥ OTMEUYEHBI

Toukd —3, -1, 2, 3. B kakolf U3 3TUX TOYEK 3HaYeHHE MPOU3BONHON Hau-
MeHblIee? B oTBeTE yKaXHTE 3Ty TOUKY.

yil

\
/-

LI
o
\CY R
R
'3 /
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B9. B npaBHiIbHOH -TpeyronbHON MpH3Me ABCA,B,C, co cropoHOi
343 Haitaure paccTosHie Mexay npsiMbiMu A4, u BC.

Al Cl

o

A C

B

B10. BeposaTHocTb TOro, uro Anapei cract EI'D no MateMarHke, paBHa
0,99, a BepOSI’I‘HOCI"B Toro, yro oH caact EI'D mo pycckoMy si31>11<y, paBHa
0,98. Haiinute BEpoATHOCTD TOTO, YTO AHApEH caact 0ba 3TH 3K3aMeHa.

B11. B npasuisHol TpeyronsHo# npusme ABCA,B,Cy cTopoHa ocHo-
BaHUsA paBHA NG , boxoBoe pebpo paBHO 243 . Haitnute o6bem IMpaMHIbI
MABC, ecnu Touka M — cepenuna pebpa AA4,.

B12. Cuna Toka B uenu / (B aMnepax) onpejensercs no 3akoHy Oma:

U
I=—,rne U — Hanps>KCHUEC B LICNIK B BOJIbTAX, R — COIMIPpOTUBJICHUC

3JIeKTponpubopa B oMax. B anekTpoceTs BIIIIOYEH MPERAOXPaHHTENb, KO-
TOpBIA TUIABUTCH, €CJIM CHIa TOKa mnpeBbllaeT 16A. Ompenenure, Kakoe
HauMEHbLIEE COMPOTHUBIIEHHE AOJDKHO OBITh y IEKTPONpHOOpa, MOAKIO-
4aeMoro K po3erke B 220 BOIbT, YTOOBI ce€Th NpoAokana paborars. OTBET
BBIPA3HTE B OMax.

B13. Aunapeit npu moaroroBke k EI'D nocraBun cebe 3amauy — pe-
aTh KaXKIbli JCHB HA 5 3aaa4 Oonbllle, YEM B MPEIbIAYLIHi. 3a NMepBbIi
J€Hb OH peluI 7 3ahady, a 3a nocjaeaHuit — 37 3agay. CKONBKO 33134 OH
peuiun Bcero?

B14. Haiigure nau6onsiee 3uauenue dyuxuuu log, (2 —x* +2x)+4.

Yacrb 2

C1. a) Pemute ypaBHenue log,,, (sinx + V3cosx+ 2014)=1.

0) HaiinuTe Bce KOpHM AaHHOTO YpaBHEHHUS, MPUHAMJICIKALIME POMe-

4t 2w
KYTKY _T;_B_ .
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C2. B npaBunbHo# mecTHyronsHON npusme AB ... E\Fy co cTopoHO#
ocHoBaHus 4 ¥ GokoBbIM pebpom 2. Halinute paccrosnue ot Toukd C 10
npamoit E Fi.

log3(x* =24)>0
C3. Pemnite cCHCTEMY HEPaBEHCTB (2x +3)log, (x* ~10x+26)>0"
. =

3

C4. BrepnucanHas B TpeyronbHHK ABC OKPYXXHOCTb Kacaercs €ro
OOKOBOH CTOPOHBI U NMPOJOIKEHHS 0cHOBaHUA AC.

a) Jlokaxwure, 4yTo paguyc 3TOH OKPY>XHOCTH paBeH BbicoTe BH Tpe-
yrosibHuka ABC.

6) Haitogure nnomanbs AABC, eclin pazMyc OKPY>KHOCTH paBeH 8, a
AC-AB=120.

. CS5. Halinute Bce 3HaYeHMs Mapamerpa @, PH KOTOPBIX 061acTh Of-
penenenus pynkumn y = logs(logy(a — x))-logax coaepKUT poBHO NATH 1iE-
JIBIX YHCEN.

C6. Peiitnte ypaBHeHue 3" +4" =73 B HaTypalIbHBIX YHCIAX.
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Bapuanm 11

YacTth 1

B1. Bunet Ha noesn crout 200 py6ieii. Kakoe MakcUMaIbHOE 4HCIIO
6uneToB MOXHO Oynet Kymuts Ha 1000 pybeii mociie NMOBBILICHUS LEHbI
6unera Ha 20%? '

B2. Ha rpaduke nokasaHo u3MeHEHHE JABJICHUS B [apoBOil TypOuHe
noce 3anycka. Ha ocu abcuuce oTk1aasiBaeTCsl BpeMs B MUHYTax, Ha OCH
OpIMHAT — JaBJieHHe B aTMocepax. Onpenenure mo rpaduky, CKOJIbKO
MUHYT AaBieHHe 6b1u10 Gosbiie 3 atMocep?

A JlaBnenue napa, aT™.
6
5
4 ~
3t
94 N
) N~
Bpems, MuH.
g
2 4 6 8 10 12

B3. Ha kneruaroii Gymare ¢ kieTkamu pasMepoM 1 cm X 1c¢M H30-
Opaxxen napamienorpamm (cM. puc.). Halaure ero miomwans B KBajpar-'
HBIX CAaHTUMETpax.
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B4. Bonurens cobupaercst mpoexats U3 MyHKTa A B IyHKT D, B KOTOPBIi
BEAYT TPH MapiupyTa: yepe3 B, uepe3 C U NpsAMOH MapHIpyT 6e3 npoMexy-
TOYHBIX ITYHKTOB. PacCTosHUA B KIWIOMETpax MEXAY COCEIHHMH TYHKTAMH
NI0Ka3aHsl HA cxeMe. M3BecTHO, 4To ecu exars yepes B, To cpe/iHsis CKOpOCTh
Oyzer paBHa 50 kM/4, ecnu exatb yepe3 C — 45 KM/4, @ €CJM exaTh Hampsi-
My — 60 xM/4. Bomurens BbIOpan MapupyT Tak, 4to0bl poexats mo D 3a
HanMeHblee BpeMs. CKOJIBKO YacoB OH IUTaHHPYET NPOOHITH B TyTH?

B

33A45

75 D

8
C

2

BS. Haiinyte kopeHb ypaBHeHus v2x+1=1. .
o ., 202
B6. B tpeyronsuuke ABC yron B pasen 907, smA=——3—, AB = 3.

Haiitu AC.
B7. BLYKC/IMTE 3HAYEHHE BRIpaXeHus 3°%'° — 2.

B8. Ha pucynke uso0paxen rpaguk GyHKuMH y =-f(X) M KacaTenib-
Has K HeMy B Touke c aOcuuccoii x,. Haiinute 3maueHHe npOHU3BOAHOMN
f'(x) B TOUKE X, .

VA

Hl

O R LN

0 4

B9. B xybe ABCDA,B,C D, cTopoHa ocHoBaHMs paBHa 5. Haiinute
IUIOLIab MOJTHOH MOBEPXHOCTH Ky0a.

B10. 13 ¢noBa «MATEMATHUKA» criydaitheiM 00pa3oM BeiOupaeTcs
onHa OykBa. Halinure BEpOSITHOCTH TOTO, UTO 3Ta OYKBa OKaXKETCS COTJIaCHOM.
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B11. Ilmomanks NOBEPXHOCTH MPAMOYTONBHOIO MapajlleenUIena
pasHa 32. Yemy Oyzaer paBHa II0MIa/b NMOBEPXHOCTH NapajUIeICIIHIENa,
€CIH KaXKgoe ero pebpo yMEeHbINUTh B [iBa pa3a?

B12. Kamenn GpoiieH BHM3 ¢ BBICOTHI 21 M. BricoTa s, Ha xoTOpOH
HAaXOMUTCS KaMeHb ~BO BpEMsA MAaICHHSA, 3aBUCUT OT BPEMEHH [
h(t)=21-4¢—1*. CxonbKO CEKyH/ KaMeHb OyaeT nagarh?

B13. MoTopHas Nojika MpoLLTa NPOTHB TeYeHHs 24 KM M BEPHYNACh
obpaTHO, 3aTpaTHB Ha OOpaTHHIHA MyTh HA 1 4ac MEHblIIE, YeM NpH JBHXKE-
HHMHU NPOTHB TedeHus. Haiiaute ckopocTs (B KM/4) JOAKH B HENOABHKHOM
BOJIE, €CJIH CKOPOCTh TE€UEHHS PaBHA 2 KM/4.

B14, Haiiure Touky MunnmMyma hyskinn y = (x+5)e™ .

Yacth 2

. |sin*x—sinx-2=0
C1. Pemute cucreMy ypaBHeHH ] .
3sinx+7y=4

C2. Haiigute niuomans MOJHOW MOBEPXHOCTH MPABHIBHON YETHIpEX-
YTONIBHOH NMpaMHUJbl, CTOPOHAa OCHOBaHHMs KOTOpOH paBHa 1, a yron Ha-
K10Ha GOKOBOM IrpaHH K IIOCKOCTH OCHOBAaHHUS paBeH 45°.

C3. Peulnte HEpaBeHCTBO:

log;,.,(3x~2)—log,, (9%’ —12x+4) -7 _ 3
1-2log,, (6x* =7x+2) -

C4. OxpyxHOCTb KacaeTcs OJAHOH CTOPOHBI IPAMOrO yrja ¢ BEpLIH-
HOH A U nepecekaeT ero BTopylo ctopoHy B Toukax B u C. Haiinure pagu-
YC OKPYXHOCTH, eclii AB =4, AC =8.

C5. Haitnure Haubonbiee HaTypalbHOE 3HaUEHHE MapaMeTpa a, npu
KOTOPOM pellieHHe HepaBeHcTBa ||7x + 52| —23|—121<144* ynosneTBops-
€T ycJoBHio x € [—46; 50].

C6. PeinTe ypaBHEHHE B HATypalbHBIX YHCIaX mn® +46 =11m .
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Bapuanm 12

Yactb 1

B1. buner Ha noesn crour 150 pyGneii. Kakoe MakcuMallbHOE 4HCIIO
6unerop MoxHo Oyzner kynuth Ha 1000 pybneli nocie NoBBILIEHHS LEHBI
6unera Ha 20%7?

B2. Ha rpaduke noka3aHo U3MEHEHHE NaBJCHHA B T1apoBOH TypOHHeE
nocne 3anycka. Ha ocu abcuuce otiuiagpiBaeTcs BpeMs B MHHYTax, Ha OCH
OpIIMHAT — JaBieHue B arMocdepax. Onpenenurte no rpaduky, CKOIbKO
MHUHYT HaBlieHHe Obl10 MeHblue 4 atMocdep?

A JlaBnenwue napa, aTM.

—_— N W A N

> 1 41 61 8110112

B3. Ha kneryaroii Gymare c¢ kinerkaMu pa3smepoM 1 cM X 1 cM u3o-
Opaxen mapaenorpaMMm (cMm. puc.). Hailigurte ero miomanes B KBaapar-
HBIX CAHTHMETpax.
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B4. Bomrens cobupaetcs npoexath U3 NYHKTa A B MYHKT 1), B KOTOpBIH
BEAyT TpH MapuipyTa: yepe3 B, uepe3 C ¥ npsMoi MapLIpyT 6e3 IpoMexy-
TOYHBIX IyHKTOB. PacCTOAHKSA B KWIOMETpax MeXIy COCETHHMH ITyHKTaMM
nokasaHsl Ha cxeMe. M3BecTHo, YTO eciu exathb uepe3 B, To CpeHas CKOpoCTh
OyzneT paBHa 57 kM/4, eciu exath yepe3 C — 53 KM/4, a €C/IM exaThb Hamps-
My10 — 54 xM/4. Boautens BbiGpan MapmpyT Tak, 4ToObl foexaTsb 1o D 3a
HauMeHsiee Bpemsa. CKOJBKO YacoB OH IUTaHUpYeT NpoObITh B IyTH?

B

24—"/\33

BS. Haitnute xopeHs ypaBHenus Vx—3=5. N

B6. B tpeyronsauke BCD yron C pasen 90°, sinB=\/;-, BC = 3.

Haiita BD.
B7. Beuncnute 3Hauenue seipaxkenus 2°%% — 3,
B8. Ha pucynke nzobpaxen rpaduk ¢pynxkumm y = f(x) H Kacareib-

Hasg K HEMY B Touke ¢ abcuuccoit x,. Halinure 3HaueHHe NpoM3BOAHON

f'(x) B TOUKE X,.

%\ N L1
N\ y=fx

/1
0

E0R L T S AL

'l
X

0

B9. B xybe ABCDA,B,C\D, cTtopoHa ocHOBauus paBHa 3. Haiimure
IUIOILANL NTOJIHOH MIOBEPXHOCTH Ky0a. '

B10. U3 cnosa «MATEMATHUKA» cinydaiineiM 06pa3oM BriOUpaeTcs
onHa 6ykBa. Haligure BeposSsTHOCTE TOTO, 4TO 312 OYKBa OKaXETCA [NIACHOH.
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B11. Ilnowans MOBEpXHOCTH NPAMOYTOIBHOIO MAapanieenunena
paBHa 24. Yemy Oyaer paBHa IUIOL[ab MOBEPXHOCTH MapajUICNENHUIENa,
€CJTH KaXX0€ ero pedpo yMEHBIIUTH B iBa pa3a?

B12. KameHns 6pomieH BHH3 ¢ BbICOTH 18 M. BeicoTa /1, Ha X0TOpO#
HaxOIHTCA KaMEHb BO BpeMs MaficHHs, 3aBUCHT OT BPEMEHH [:
h(t)=18~-3t—t* . CKONBKO CeKYH KaMeHb OyeT najaaTs?

B13. MoropHas noaxa npouuia NpOTHB TEYEHHs 48 KM H BEpHYJIach
00paTHO, 3aTpaTHB Ha 0OpaTHBIH ITyTh Ha 8 YaCOB MEHBILE, YEM TIPH ABH-
*KEHHH MpoTUB TeueHus. Hailaure ckopocTh (B KM/4) JIOAKH B HETTOBHXK-
HOH BOJE, €CJIH CKOPOCTh TeUEHHS paBHa 4 KM/4.

B14. Haiinure Touxy MakcumyMa GyHKumu y = (2x+1)e' ™.

Yacrts 2

2sin’ x—7sinx+3=0

C1. Peunte cucreMy ypaBHEHHH ]
8sinx+5y =14

C2. Haiigute miouiaib MOJMHOH MOBEPXHOCTH MPABHIBHOH 4YETHIPEX-

YroJbHOH NMHpaMH/Ibl, CTOPOHa OCHOBaHMs KOTOPOH paBHA NE yroJ Ha-
KJIOHa OGOKOBO#t TPaHH K IJIOCKOCTH OCHOBaHHs paBeH 30°.

x
log,s 4x* —log - 3

> log X.
410g,6(l—§)+1 ( ; ]

2——x
3
C4. OKpyXHOCTb, BIIMCAHHAs B MPSAMOYTOJILHBIH TPEYTOJbHHK, JEIUT
CUIIOTEHY3Y TOYKOM KacaHus B OTHOWIeHUH 3 : 2. Halinurte miomans Tpe-
YroJabHHUKA, €CJIM THIIOTEHY3a paBHa 15.

C3. Peunte HEpaBeHCTBO:

CS. Haiinute HauGonbliee 1enoe 3HaYeHHe MapaMeTpa a, npH KoTo-
pOM pelLIEHHE HEPABEHCTBA I5x + 64| +117| - 28 <154° ynmomnetBOpseT
ycaoBuio x € [-19; 10].

C6. PeuniTe ypaBHEHHE B HATYpanibHBIX 4uciax mn’ +40=9m.
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Bapuanm 13
Yacrs 1

B1. buner Ha noe3n crout 300 py6neit. Kakoe MakCUManbHOE YHCIIO
OueToB MOxHO Oyzaer Kynuth Ha 1000 pybneli mocne MOBBIIEHUS LICHBI
ounera Ha 10%?

B2. Ha rpaduke nokasaHo u3MeHEHHE AaBJCHHA B NapoBOH TypOuHe
noce 3anycka. Ha ocu abcumce oTkiaabiBaeTCs BpeMsi B-MHHYTaX, Ha OCH
OpAMHAT — JaBjieHHe B aTMocdepax. Ompenenure no rpadukKy, CKOJIbKO
MHHYT JaBiieHHe Obu1o Goubie 5 armochep?

A JlaBnenue napa, aT™.

—_— N W A L NN

Bpems, MuH.
g

2 4 6 8 10

B3. Ha kneTyatoit Gymare ¢ KieTKaMu pasmepoM 1 cM X | cM H3o-

OpakeH mapaiutenorpaMm (cM. puc.). Halinure ero miomanb B KBajapat-
HBIX CAaHTHMETpax.

/
/ /
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B4. Boautens cobupaercs npoexars U3 IIyHKTa A B IyHKT D, B KOTODBI
BEIYT TPH MapuipyTa: 4yepe3 B, yepe3 C U npsMoil MapLupyT 6e3 mpoMexy-
TOYHBIX ITYHKTOB. PacCTOSHHS B KMIOMETPaX MEXY COCEIHHMH ITyHKTaMH
noka3aHbl Ha cxeMe. M3BeCTHO, YTO ecii exarth uepe3 B, To cpeHss CKOPOCTh
Oynet paBHa 60 kM/u, ecim exats depe3 C — 50 KM/4, a €C/IM eXaTh Hanps-
My — 51 kM/4. BoauTens BHIOpan MapuipyT Tak, 4toOsl Koexats a0 D 3a

* HauMeHblIee BpeMs. CKOBbKO YacoB OH IUIaHUPYeET MPOOBITH B MyTH?
B

A<\72\_2D
40
BS. Haiinure KopeHb ypaBHeHHs v2x—1=3 .

B6. B tpeyronsuuke ABC yron C pasen 90°, sin B =g , BC=+7.

Haiitu AB.
B7. BoruncnuTe 3HaueHue BeIpaxeHus 3°67° +1.

B8. Ha pucynke usobpaxen rpadpux ¢yHKUMH y = flx) U Kacare/ibHasA
K HEMY B Touke ¢ abcuuccoi xo. Halinurte 3Ha4eHne npou3BoaHO f'(x) B

TOYKE Xo.

X

|
|
|
|
|
|
|
|
'
v

-1

0 X0 X

B9. /luametp ocHOoBaHHs koHyca paBeH 10, a ero Bwicota paBHa 12.
Haiinute niuny o6pasytoleii koHyca.

B10. U3 cnosa «AJITEBPA» cnysaiineiM 00pa3oM BBIOMpaeTcs OIHA
OykBa. Hallnute BEpOATHOCTB TOTrO, 4TO 3Ta OyKBa OKaXETCS COTJIACHOM.
OTBeET OKPYTJIHUTE JO COTHIX.
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B1l. IInomanr NOBEPXHOCTH NPAMOYTOJBHOrO Tapajesenunena
paBHa 48. Uemy OyzneT paBHa oAb MOBEPXHOCTH MapalUieeNuIea,
€CJIH KaXK10e ero pedpo yMEHbIUHUTSH B /iBa pa3a’

B12. KameHns OpolueH BHH3 ¢ BbICOTHl 10 M. BricoTta /, Ha KOTOpOi
HaxOQWTCA . KAMEHb BO BpeMs [aA€HWs, 3aBHCHUT OT BPEMEHH [
h(t)=10~-9¢ —¢* . CKONBKO CEKyHI KaMeHb Oy/eT najaath?

B13. MoTopHas nozaka npouuia MpoTHB TeyeHHs: 70 KM U BepHyJach
obpaTHoO, 3aTpaTWB Ha OOPATHBIH IyTh HA 2 yaca MEHBLUE, YEM IPH JBH-
XKEHMH NMPOTUB TeueHus. Haitnure ckopocTs (B KM/4) JIOAKH B HEMOABHK-
HOH BOJIE, €CJIH CKOPOCTh TEYCHHs paBHa 2 KM/4.

B14. Haiinute fomcy MakcuMyMa GyHKUHH

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

Yactb 2

. lcos’x+cosx—2=0
C1. Pewrute cucteMy ypaBHCHHH .
2cosx—T7y=9

C2. Haligute miomanb nojHOW NMOBEPXHOCTH NMPABHIIBHOH YETHIPEX-
YIOJBHOM IMpaMHJbl, CTOPOHA OCHOBAHHSA KOTOPOH paBHa 5, a yroj Ha-
KJ10Ha 60KOBOM I'PaHH K IIOCKOCTH OCHOBaHHS paBeH 60°.

1-log,(2x> —9x+9)
log,(x +8)

C3. Pewnte HEpaBEHCTBO: 20.

C4. 13 To4kH M K OKpY>XHOCTH ¢ LieHTpoM O npoBefeHbl npsamas MO
" kacatenbHas M4 (4 — touka kacanus). U3 Touku 4 x npsmoit MO npo-
Be/ieH NepneHauKymip AB. Halinure paccTosiHue OT TOUKH M [0 LIEHTpa,
ecnii AM =40 u AB=24.

C5. Haiigure HanGonbliee 1ien0e 3HAYEHUE NMapaMerTpa d, NpH KOTO-
pOM pellIeHHe HepaBEeHCTBA ll4x +19/-83] - 97 < 8a* YAOBJIETBOPSAET YC-
noBuo x € [-212; 212].

C6. PelnTe ypaBHEHHE B HATYPAIbHbIX YHCHax mn’ +44 =5m
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Bapuanm 14
Yacrs 1

B1. buner Ha noesa crour 100 py6neii. Kakoe MakCHMallbHOE YHCIIO

GuneroB MoxHO OyzmeT Kynuth Ha 600 pyOnei mocijie MOBBILICHHS HEHbI
6unera Ha 20%?

B2. Ha rpaduke nokasaHo M3MeHEHHe JaBJICHHA B apoBOH TypOHHE
nocie 3anycka. Ha ocn abcumce oTkiaapiBaeTcsi BpeMs B MHHYTax, Ha OCH
OpavHaT — AarieHHe B aTMocepax. Onpenenure no rpaduky, CKOJIBKO
MHHYT JaBjieHHe ObUI0 MeHblie 5 atMocdep? '

A JlaBnenue napa, aT™.

—_— N W A LN DX

Bpewmsi, MuH.

2 4 6 8 10 | 12

B3. Ha xnervaroit 6ymare ¢ knetkamu pasmepoMm 1 cm X 1 cM u3o-

OpaxeH napasuienorpamm (cM. puc.). Haiigute ero miowane B KBagpart-
HBIX CAaHTUMETpax. ’
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B4. Bogutens cobupaeTcst nmpoexarts U3 MyHKTa A B MMyHKT [J, B KOTOPBIi
BeIyT TpU MapiupyTa: yepe3 B, yepe3 C u npsaMoii MapuipyT Ge3 poMexy-
TOYHBIX ITYHKTOB. PacCTOSIHYS B KWIOMETpax MEXAy COCEIHUMH ITyHKTaMH
NoKa3aHbl Ha cxeMe. MzBecTHO, uTo ecu exarb uepes B, To CpenHsis CKOpOCTh
Oyner paBHa 50 xM/y, eciu exarp yepe3 C — 80 kM/u, a eciTu exaTh Hamps-
Myto — 60 xm/4. Boaurens BbiOpan MapLipyT Tak, 4ToObl Joexath a0 D 3a
HauMeHblee BpeMs. CKONbKO 4acoB OH IUTaHUPYET POOHITH B ITyTH?

32 2
_/‘—'\25
A-€—\
48 D
41 >
\/33
c

BS. Haiinute kopeHs ypaBHeHust Vx—8 =2.

= 6.

B6. B tpeyronsuuke ABD yron D pasen 90°, sin B =—\/;—_3 , BD

Hatitu AB.

B7. Boluucnute 3HaueHHe BhIpaxeHus 4% +2.

B8. Ha pucynke usobpaxen rpaguk ¢yHkumu y = f(x) u xacartenb-
Hast K HeMy B Touke ¢ abcuuccon X, . Haiaure 3HaueHHe NMPOH3BOAHOM

f’(x) B TOUKE X,.

AT AT T

1
0

e — - —— — - —

0 X

B9. JlnameTp oCHOBaHHMS KOHYca paBeH 8, a ero BeicoTa papHa 3. Haii-
aute JIMHY obpasymouleit koHyca.

B10. B ciyuaiiHOM 3KkcniepuMeHTe OpOCalOT JABE HUIPATbHbIE KOCTH.
HalinvMre BEPOATHOCTH TOTO, YTO B CyMME BBIMAAeT 7 O4YKOB. Pe3ynbrar
OKPYTJIUTE A0 AECATHIX.
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Bll. Ilnomane mnoBepXHOCTH MHPAMOYTOJBHOTO IMapaluiesienumena
paBHa 27. YeMy Oyner paBHa IJIoOL[aAb [OBEPXHOCTH TapaUlesenuiena,
€CJIM KaXX0€ €70 pe6po YMEHBLIUTH B TPH pa3a’?

B12. Kamenb GporueH BHU3 ¢ Bricotsl 11 M. Bricota A, Ha koTopoi
HaXOQUTCA KaMEHb BO BpeMs [MaJeHHUs, 3aBHCHUT OT BPEMEHH [
h(t)=11-10¢ — £*. CK0JIbKO CEKYH] KaMeHb Gyer mafats?

B13. MotopHas yoaKa npoliia NpoTUB TedeHus 112 KM U BepHynach
00paTHO, 3aTpaTHB Ha OOpaTHBIA MyTh Ha 1 4ac MEHbIUE, YeM TP JBHXKE-
HUHU NPOTHB TeueHHUs. Haiiaure ckopocTh (B KM/4) JIOAKH B HETIOABIKHOM
BO/IE, €CIIM CKOPOCTb TEYEHHSA paBHa 1 KM/u.

B14. Haiigurte Touky Makcumyma QyHKIHH

y=In(x+1)—-4x+11.

Yacrtb 2
C1. Pewure cucteMy ypaBHEHHi

2sin’ x—11sinx+5=0

4sinx+y=3

C2. Haiigure nuomajas MOJHOM MOBEPXHOCTH NPAaBHIBHOM UYeTHIpEX-
YroJIbHOH THpaMHIbi, CTOPOHA OCHOBAaHHUS KOTOPOH paBHa 2, a yroa Ha-
KJIOHa 60KOBOM I'paHH K IUTOCKOCTH OCHOBaHHs paBeH 60°.
log,(3x -1

C3. Peunte HEpaBEeHCTBO: <
log,(2x +1)

C4. Yepes Touky OKpyKHOCTH paxuyca 10 mpoBeneHb! IBE B3aUMHO
NEPIEHAUKYIIAPHBIE XOpAbl AnuHON 16 U 12. HaliauTe paccTosHHe Mexay
cepeIHHAMH XOp/I.

CS. Haiinute HauGonblilee 1ieJ0e 3HaYeHHe apaMeTpa /, IpH KOTOPOM
pelenue HepaeHcTsa |[3x+32|-17|-19|-87 < 6/* ynosnetsopser yco-
BUIO X € [-84; 65].

C6. Peimute ypaBHEHHE B HATYPAIbHBIX UMCIaX mn” +48=12m .
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Bapuanm 15
Yacrs 1

B1. buner na noesn crout 230 py6neii. Kakoe MakcuMasnpHOe YHCIIO

OuneToB MOXHO Oyaer Kynute Ha 800 pyOneil mocne MOBBIUEHHS IIEHbI
6unera Ha 10%?

B2. Ha rpajuke noka3aHo M3MEHEHHE XaBJIEHHS B MAPOBOI TypOHHE
nocie 3amycka. Ha ocn abeuyce oTkiIanpiBaeTCa BpeMs B MUHYTax, Ha OCH
OpAMHAT — JaBJeHHE B aTMocdepax. Onpenenure mo rpaduKy, CKOJIBKO
MHHYT JaBjieHHe 6b110 Gonblie 4 atMmochep?

A JlaBienue napa, aT™.

— N W A LN

()
N
(o)}
(o]

10 | 12

B3. Ha kneruatoit Oymare ¢ kieTkamu pasmepoM 1 cM X 1 cM H30-

OpaxceH- napajenorpamM (cM. puc.). Halinute ero momans B kBaapart-
HBIX CAHTHMETpaXx.

105



B4. Boaurens cobupaercs mpoexartb U3 MYHKTa A B [yHKT DD, B KOTOpBIH
BeyT TpH Mapuupyra: yepe3 B, depe3 C U mpsaMoil MapiIpyT 0e3 IpoMexy-
TOYHBIX ITyHKTOB. PacCTOSHMA B KHJIOMETpax MeXIy COCETHMMH ITyHKTaMM
TI0Ka3aHBI Ha cxeMe. M3BecTHO, 4To eciiu exaTh yepe3 B, To cpeaHsis CKOpOCTh
Oynet paBHa 80 xm/4, ecnu exats yepe3 C — 80 kM/u, a eciiM exaTb Hanps-
Myro — 58 km/4. Bogurens BeiOpan MapilpyT Tak, 4ToOsl qoexats 10 D 3a
HanMeHbl1ee BpeMs. CKOIBKO YacoB OH IUIAHHPYET NPOOBITH B ITyTH?

B
63"/\57

A€_\116
\———;D
48
52

BS. Haiinute xopeHs ypaBHeHHs V3 —2x =5,

B6. B tpeyronsauke 4BC yron A pasen 90°, sinC =g , AC = 5,

Haiitu BC.

B7. BriuuciuTe 3HaUeHHE BRIpaXeHus 2% — 396,

B8. Ha pucyHke n3obpaxeH rpaduk QyHKUMH y = f(Xx) M Kacaresb-
Hasg K HEMY B To4ke C aGCLIUCCOH X, . Héﬁnme 3HauEHHE [POU3BOAHOMN
f'(x) B TOUKE X,.

y A

1]
y = fx)

-1

gqr————-—--—___——-.....-

P
0] 1 X

B9. [Tnomane nonHo#i NOBEPXHOCTH Kyba paBHa 24 cm’. Haiiaure cTo-
poHYy KyOa.
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B10. B ciny4aiiHOM 3KcnepHMEHTE OpOCalOT IBE HIPajbHbIE KOCTH.
Haiinute BEpOSTHOCTB TOTrO, 4TO B CyMME BBINAAET 5 O4YKOB. Pe3ynprar
OKPYTJIUTE 0 COTHIX.

Bll. Ilnomans HOBEPXHOCTH MPAMOYTOJBHOIO Mapajiesenutiena
paBHa 16. Uemy Oyner paBHa muiomaab NOBEPXHOCTH Napajliesienunena,
€CJIM KaXI0€ €ro peOpo yMEHBIIUTh B YEThIpe pa3a?

B12Kamens OpoireH BHH3 ¢ BeICOTH 15 M. BricoTa A, Ha xoTopoii Ha-
XOAMTCA KaMeHb BO BpeMs NaJeHMs, 3aBHUCUT OT BpPEMEHH I

h(t) =15— 2t —1* . CKOIbKO CeKyH/ KaMeHb Gy/IeT najats?

B13. MotopHas jo1ka npouwia NpoTHB TeYeHHs 84 KM M BEpHynach
0o0paTHO, 3aTpaTUB Ha OOpaTHBIM NyTh HA 1 yac MeHblIE, YEM IIpH ABHKeE-
HHM NPOTHB TeueHus. Haiaute ckopocTs (B KM/4) JIOAKH B HEMOABWKHOM
BOJIE, €CJIH CKOPOCTh TCUCHHUs! paBHa 1 KM/4.

B14. Haiingute Touxy MakcumyMma QyHKIHH
: y=2\/§cosx+3x—1t.

Yacts 2

C1. Pewnte cucteMy ypaBHEHHH
2cos’ x—5cosx+2=0
8cosx—2y=3

C2. Haiigute ruiomanp MOJHOH MOBEPXHOCTH MPABHJIBHOM 4YEThIpEX-
YroJIbHOH NHpaMH[bl, CTOPOHA OCHOBaHHs KOTOPOH paBHa 3, a yros Ha-
KJI0Ha OOKOBOH I'paHH K IUIOCKOCTH OCHOBaHHs paBeH 60°.

1—2,/1 -log?
0g, x 0g2x<1.

2log, x—1

C3. Pewunte HepaBeHCTBO:

C4. [Ige paBHble NapalIebHbIE XOPIbl OKPYKHOCTH OTCEKAIOT OT Hee
ayru B 90°. JInuna ogHo# u3 xopa paBHa 8. Haiimute paccrosHue Mexay
XOpJaMH.

C5. Haiinute HanGobLIee €10 3HAUYSHHE TapaMeTpa /, IIpH KOTOPOM
pemenne Hepasenctsa ||15x+ 53| +18|—27|— 64 <30/* ynosnetsopsier
ycnoBUIo x € [—176; 154]. ‘

C6. Peunre ypaBHEHHE B HATYPANbHBIX YHCTIaX mn* +36=18m.
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Bapuanm 16

Yacrtp 1

B1. buser Ha noesx crour 500 pyGaeii. Kakoe MakcMMalbHOE 4HCIIO
6uneToB MOXHO Oyner KynuTh Ha 2000 pyOnei nocyie MOHMKEHHS LIEHBI
6unera Ha 20%?

B2, Ha rpaduxe nokasaHo H3MeHEHHE JaBJEHUS B MAapoOBOH TypOuHE
nocne 3anycka. Ha ocu abcurcc oTKIanbIBaeTCst BpEMsS B MHHYTaX, Ha OCH
OopAMHAT — JaBieHue B atMoctepax. Onpenenure no rpaduky, CKOILKO
‘MHHYT JaBJIeHHe ObL10 MeHbIe 6 aTMOchep?

[ A JlaBneHne napa, aT™.
10 -
’ 1A
8 <
7 "
6
5
4
3
2
1 Bpems, MuH.
4 g
0 2 4 6 8 10 12 | 14

B3. Ha xneryatoii Oymare ¢ wietkamMu pasmepoM 1 cMm X | cM u3o-
6paxken napayienorpamm (cM. puc.). Haliaute ero miuomanp B KBaJapaT-
HBIX CAHTHMETpaX.
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B4. Benocunenuct cobupaercs nmpoexars H3 NMyHKTa A B MyHKT D, B
KOTOpBIi BEAYT TpH Mapuipyta: uepe3 B, uepe3 C u npsamMoi MappyT 6e3
HNPOMEXYTOYHBIX YHKTOB.

PaccTosHHA B KHIIOMETpax MeXIy COCEJHUMHU MYHKTAMH MOKa3aHb! Ha
cxeme. M3BecTHO, 4TO ecnu exartp uepes B, To Ha gopory norpebyercs 2 u,
ecny exatb yepe3 C, To notpebyetcs 1,5 4, a €CliM €xaTh HANPSAMYIO, TO Ha
aopory yaer 2 4. Benocunenuct BbiOpan MapumpyT Tak, 4To6bl MOXHO
Ob110 exaTh ¢ HaubonbmeH cpeaHei CKopocThro. C KakoH CKOPOCTBIO
(kM/4) TIIAHUPYET €XaTh BEIIOCUIIEUCT?

B
22_h14

A@Z&O D
. 18\—_,]16

C
B5 Haiinure KOpeHb ypaBHEHHS v 7x+18 =9.
B6 B tpeyronsauke ABC yron B pasen 90°, cosA=%, BC = 4,

Haiitu AC.

o log, | 47125-log;y 9
B7. Haitnute 3Hauenue sbipaxkenus 11" :

B8. Ha pucynke nzobpaxeH rpaguk ¢yHkuuH y = f{x) ¥ KacatenbHas
K HEMY B TOUKe ¢ abcumccoi xo. HaitlanTte 3HaueHHe MPOU3BOAHOM f(x) B

TOYKE Xg.
‘ VA 1T L
¥ =Ax) 74
/
//
/f
a1 :
]
L1 :
‘ -
0 Xo x’

B9. [nowans nonHoi nosepxHOCTH Kyba paBHa 6 cm’. Haiinute cto-
poHy Ky0a.
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B10. B cny4aiiHOM 3KcrnepuMeHTEe OpOCAalOT ABE MIPATbHBIC KOCTH.
Halinute BEeposiTHOCTH TOro, 4TO B CyMMe BbinaneT 12 oukoB. Pesynbrar
OKDYTJIHTE 0 COTHIX,

B11 ITnomans NoBEpXHOCTH MPSIMOYTOJBHOrO Mapasieienuileaa pas-
Ha 4. YeMmy OyzneT paBHa MIoniaab NOBEPXHOCTH Mapauielienunena, eciu
KaxJoe ero pedpo yBeJIHYHTh B Ba pa3a?

B12 KameHp OpoliieH BepTHKAIBLHO BBEpX. 3aBUCHMOCTBH BBICOTHI, Ha
KOTOPOH HAaxXxOJHUTCS KaMeHb (MOKa OH He ynaJl Ha 3eMJII0), OIHCHIBAETCS
dopmynoit h(t)=—t" +4t* (h — BBICOTa B METpax, f — BPEMs B CEKYH-
Jax, npouieauee ot MomeHnrta 6pocka). Haiinure, ckonbko cekyHn kaMeHb
HaXOJMJICS Ha BBICOTE BbIILIE 3 METPOB.

B13. ABTOMOOWJIB €Xaj NEPBYI IMOJOBHHY MYyTH CO CKOPOCTBHIO
60 xM/4, a BTOpYIO MTOJIOBHHY MYTH — CO cKopocThio 90 kM/u. Haitnute
CPEJIHIOI CKOPOCTh JBMXKEHHUS aBTOMOOWIIS Ha BceM nmyTH. OTBET AaiTte
B KWJIOMETpax B 4ac.

B14. Haiigute HaumeHbliee 3HaueHHe GyHKIMH y =2,5c0sx —3x+2
Ha oTpeske -, 0].

Yacrs 2

2sin’ y—11siny+5=0
C1. Pemnte cuctemy ypaBHeHHH sty 1‘51ny .
3cosx+2siny =4

C2. CtopoHa OCHOBaHHMS MPAaBUIILHOH YETHIPEXYTOJBHOW MHpaMUIbI
‘paBHa 6, a IBYTpaHHBIH yroy Npu OCHOBaHUM paBeH 45°. Haitnute o6bem
IIUpaMHUABIL. ‘

C3. Pemnte HepaBeHCTBO: 4log, =~ 4 3log, 3x+1 <1.
3x+1 X

C4. Yepes cepeanHy paamyca OKPY)KHOCTH NPOBEAEHA NEpHCHANKY-
nsipHas emy xopaa. Halinute rpanycHyio Mepy MeHblie# U3 Iyr, Ha KOTO-
pble OKPYXKHOCTb JEIUTCS MTPOBEICHHOH XOpIOH.

CS5. Haiinute Hanbossliee 1e1oe 3HaYeHHe napamerpa /, npu KOTopoM
pemenne Hepasenctsa |[19x+ 79|+ 53|+11|-243<57/* ynosnerBopser
ycnoBumo x € [-260; 300]. .

C6. Peninte ypaBHeHHe B HATYpAIbHBIX yHcaax 27 +2" =12,
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Bapuanm 17

Yacts 1

B1. buner Ha noe3x crout 400 pybneit. Kakoe MakCHMManbHOE YHCIIO
6uneroB MoxHO Oyner kynuth Ha 2000 pybnelt nmocie MOHUXEHHs LEHbI
6unera Ha 15%7?

B2. Ha rpadguke nokasaHo M3MEHEHHE NABJICHHs B MApOBOH TypOHMHE
nociue 3anycka. Ha ocu abcuuce oTKIaapIBaeTcst BpeMst B MUHYTaxX, Ha OCH
OpIHHAT — JaBjicHHe B atMocdepax. Onpeaenute no rpaduky, CKOIbKO
MHHYT AaBJieHUe 66110 Gonbiie 2 atMocdep?

IIOA JlaBiieHue mapa, aT™.

9

8

7

6

5

4

3

2 Bpewms,

I MHUH.
, . >

0 2 4 6 8 10 12 | 14

B3. Ha xneruaroi 6ymare ¢ knetkaMH pasmepoM 1 cM X 1 cM u3006pa-
*eH poM6 (cM. puc.). Haitnure ero mnomans B KBaJpaTHBIX CAHTHMETPAX.

) N

e N
N e
N r
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B4. Benocuneauct cobupaercs npoexarb M3 NMyHKTa A B MyHKT D, B
KOTOpBIH BelyT TpH MapuipyTa: uepe3 B, yepe3 C U npsaMoi Mapmpyt 6e3
HPOMEXKYTOYHBIX MYHKTOB.

PaccTosiHHs B KMIIOMETpax MEXIy COCETHUMHU MMYHKTAMH MOKa3aHbI HA
cxeMe. M3BecTHO, 4TO eciiu exaTth uepes B, To Ha gopory norpedyercs 1 4,
ecyu exatb yepes C, To noTpedyercs 2 4, a €C/IM €XaTh HaNpAMYIO, TO Ha
mopory yitzer 1,5 4. BenocHneaucT BbIGpan MapuIpyT TaK, 4TOOBI MOXHO
Ob1no exaTh ¢ HaubonbueH cpeaned ckopocThro. C KakoH CKOPOCTBIO
(KM/4) TUIAHUPYET €XaTh BEJIOCHIIETUCT?

B
”//\\12
20 D
12\/12 .

C
B5 Haiinute xopeHs ypaBHeHHs v/Sx+10=35.

2
B6 B tpeyronsuuke BCD yron B paseH 90°, cosD=§ , BC =5,
Haiitu CD.
375-logc 17-log 3

B7. Haiinure 3HaueHHe BoIpakeHHs 25"

B8. Ha pucynxe u3o6paxeH rpagux gyHkuuy y = fix) u kacaTenbHas
K HEMY B Touke ¢ abcumccoil x,. Halinute 3HayeHHe NPOH3BOAHOH f~(x)

B TOYKE Xg.

yA

y=fx) |

/
"‘

v
B ,E
0 ’ /)20 X
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B9. [Tnomans 60KOBOH NOBEPXHOCTH HMIKHHIPA paBHa 247, a €ro Bbi-
coTa paBHa 4. HalinuTte nuaMeTp OCHOBaHHs UMIMHAIDPA.

B10. Ha nayuHoii xoHbepeHnuH OyoyT BBICTYIATh 3 JOKIaa4HKa U3
I'epmanun, 2 u3 Poccuu u 5 u3 SAnonun. Haliaure BepOSTHOCTb TOrO, YTO
rnociaegHUM OyZeT BLICTYHaThb JOKNaguuk M3 PoccHH, eciin MopsaoK Bbi-
CTYTUICHUS ONpPEaensaeTCs )Kpebuem.

B11 Ilnowans NOBEPXHOCTH MPSIMOYTOJILHOrO MapajlIC/ICIUNIEIa paB-
Ha 2. Yemy Oyzaer paBHa ILIOIaab NMOBEPXHOCTH MapajuleenuIeaa, eciu
Kaxcoe ero pedbpo yBeauduTh B 1Ba pasa?

B12 Kamenb OporneH BepTHKaJIHO BBEPX. 3aBUCHMOCTH BBICOTHI, Ha
KOTOpOH HaXOIOUTCS KaMmeHb (1T0ka OH HEe YIaJl Ha 3€MIII0), ONHUCHIBAETCS
dopmynoid h(t) =—t* + 3t (h — BbICOTa B METPax, ! — BPEMs B CEKYHJAX,
mpoteaiee oT MoMeHTa 6pocka). HalauTe, CKOJBKO CEKYHJ KaMEHb Ha-
XOAMJICS Ha BBICOTE BBbILIE 2 METPOB.

B13. ABTOMOOMIBL €xan MEPBYXO MOJOBHHY MYTH CO CKOPOCTBIO
40 kM/4, a BTOPYIO NOJIOBHHY MYyTH — €O cKopocTbio 60 kmM/4. Halinute
CPEIHIOI CKOPOCTh ABHXEHUS aBTOMOOWIIA Ha BceM myTd. OTBeT naiite B
KHJIOMETpax B yac.

B14. Hailizute nanbonblee 3HaucHUE GYHKIMM Y = %sin x—5x+1

T
Ha OTpe3ke [0, —4—} .

Yacre 2

. 12cos? x+5cosx+2=0
C1. Pemure cucteMy ypaBHEeHHU .

cosx+siny=-1

C2. CtopoHa OCHOBaHHS IMPABWILHON YETHIPEXYTOILHON MHpaMHIbl

paBHa 43 , a4 JBYTPaHHbIH yron mpu ocHoBaHMH paBeH 60°. Haiimure
00BbeM MUPAMUIBL.

C3. Peunte HepaBeHCTRO:
2logy(x* +4x +3) - log,, (x +1)’ < log 5 J7.
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C4. OcHoBanue paBHOOEIPEHHOTO TPEYTOJIbHUKA BIBOEC MEHBILE €0
OOKOBOH CTOPOHBI, a BBICOTA, IPOBEACHHAN K OCHOBaHHIO, paBHa 10. Haii-
JUTE PafinyC BITUCAHHOM B TPEYTOJILHUK OKPYXXHOCTH.

CS. Haitnure HauGonbluee Lenoe 3HaYEHUE MapaMerpa k, MpH KOTO-
pOM. pElLIEHHE HEPaBEHCTBA “||29x— |+ 121] - 17| + 8| —222<58k* ynosne-

TBOpSAET ycioBHIo x € [—102; 117].

C6. Peivte ypaBHEHHE B HATYPaIbHBIX yucnax 2” +3" =13.
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Bapuanm 18

Yacts 1

B1. buser Ha noe3n crout 1000 pybneii. Kakoe MakcuManbHOE HHCIO -
611eTOB MOXHO OyneT kynuts Ha 5000 pybrnei mocne MOHMKEHHS LIEHBI
6unera Ha 15%7?

B2. Ha rpaduxe nokazano M3MEHEHHE JaBICHHS B napoBoH TypOuHe
nocJe 3anycka. Ha ocu abciuce oTkIafpIBacTCs BpeMsi B MUHYTAaX, Ha OCH
OpIHHAT — JaBjicHHE B aTtMocdepax. Onpenenure no rpaduky, CKOIbKO
MHHYT JaBjleHHe ObUTO MeHbIIe 8 aTMochep?

A [laBnenue napa, aT™.

10 >
, 9

8

7 <

6

5

4

3

2

1 I‘SpeMﬂ,‘Ml/li{.>

ol [ 21 4] 6] 8]10]12]14]16]18

B3. Ha kneryaroit 6ymare ¢ knetkaMH pasmepom 1 cm X 1 cm u306pa-
xKeH poMb (cM. puc.). Haiimure ero miomaas B KBaIpaTHBIX CAHTHMETpAX.

o
< TP

K
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B4. Benocuneauct cobupaercs npoexartb U3 MyHkTa A B MyHKT D, B
KOTOpBIii BEAyT TPH MapLIpyTa: yepe3 B, yepe3 C u npsaMoH MapupyT Oe3
NPOMEXKYTOUHBIX MTYHKTOB.

PaccTosiHus B KMJIOMETpaxX MeXIy COCEJHUMH MYHKTAaMH [MOKa3aHbl Ha
cxeme. M3BectHo, uTO ecnu exath uyepe3 B, To Ha mopory morpebyercs
1,5 4, ecnu-exats uepes C, To norpebyercs 1,5 4, a ecnu €xaTh HaMPAMYIO,
TO Ha Jopory yiaer 2 4. Bemocumenuct BbpiOpan MaplipyT Tak, YTOOBI
MOXHO ObUIO exaTh ¢ HauOonblued cpenHei ckopocTbio. C Kakol CKopo-
CTBIO (KM/4) MJIAHUPYET €XaTh BENOCUIEANUCT?

B

/T
4
4 13
v

C

B5 Haiinure xopeHs ypaBHeHus v/3x—11=7.
B6 B tpeyronsurke ABC yron C pasen 90°, cosB :%, AC=34/5.
Haiitn 4B.

~ B4. Benocunenuct cobupaercs npoexaTh M3 MyHKTa 4 B MyHKT D, B
KOTOpBIH BEIyT TpH MapuipyTa: yepes B, uepes C u mpamoii MapipyT 6e3
POMEXYTOUYHBIX TIYHKTOB.

PaccTosinus B KMJIOMETpax MEXIY COCEHUMHU MyHKTaMH [TOKa3aHbl Ha
cxeme. M3BecTHO, uTo ecnu exath yepe3 B, TO Ha Jopory morpedyercs
1,5 4, ecnu exats uepes C, To morpebyercs 1,5 4, a eciu €xaTh HAMpPAMYIO,
TO Ha Jopory yizer 2 4. Bemocumenuct BbIOpan MapLIpyT Tak, YTOOBI
MOXHO ObUIO exaTh ¢ Haubosbluei cpenHen cxopoc"rb}o. C kaxo# ckopo-
CTBIO (KM/4) INTAHUPYET €XaTh BEJIOCUIIENUCT?

B

1 ﬁl?)
42 _—21)
4
A 13
"
C
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o In400-1ge-21g2
B7. HaiiauTe 3HaueHue BhIPAXXEHUS 13 .

B8. Ha pucynke uzobpaxen rpapux ¢yHKuuu y = f(x) H KacaTelb-
Hasi K HeMy B Touke ¢ abcuuccoit x,. Haiaure 3HayeHHe NpPOM3BOAHON

f’(x) B TOUKE X,.

y
\
\
\\
- ‘
1 ~s ¥ =fx)
o] 1 i

B9. ITnowans 60KOBOH MOBEPXHOCTH LIMJIMHIApPA paBHa 127, a ero BhI-
cota paBHa 4. Halinute nuaMeTp OCHOBaHHUS LIMITMH/DA.

B10. OnnHoBpeMeHHO OpocaloT ABe MOHeTsl. HaklauTe BEPOATHOCTHL
TOT0, YTO Ha 00EHMX MOHETax BBIMAAET Opell.

B11 Ilnomaas NOBEpXHOCTH NPSMOYTOIBHOIO Napajuleenunesa pas-
Ha 1. Yemy Oyner paBHa IUIOmaAb MOBEPXHOCTH Napasllesienuned, €Ciu
KaxJ0€ ero pedpo yBeIM4UTh B TpH pa3a?

B12 Kamens OpoOlIEH BEPTHKAJILHO BBEPX. 3aBUCHMOCTh BBICOTHI, Ha
KOTOpOi HaXOAMTCS KaMEHb ([IOKa OH HE YNajJ Ha 3eMJI0), OIUCHIBAETCA
bopmynon h(t) = —t* + 5t (h — BBICOTA B MeTpaXx, ! — BPEMS B CEKYH/aX,
npomeauee oT MOMCHTa 6poc1<a). Haﬁ;l,ure, CKOJIBKO CCKYHA KaMCHb Ha-
XOIMJICA Ha BBICOTE BBILIE 6 METPOB.

" 7 4
B14. Haiinute HanMeHblnee 3HaYe€HHE QYHKUNM ) = —X — ECOS x=3
V4

Ha OTPE3KE |:—2—”— —E}
P 37 2]
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Yacrs 2

. |sin*x=Ssinx+4=0
C1. Peuute cucTeMy ypaBHEHHUH i .
cosy+3sinx=4

C2. CropoHa OCHOBaHMS MPaBMWILHON YETHIPEXYTONBHOH MHUPaMUIBI
paBHa 3, a ABYTPaHHBIA yroj mpu OCHOBaHUM paBeH 45°. Haiinute o0bem
UpaMHIbI.

C3. Peunre HepaBeHCTBO:

logy 5 (x +5)° < 210%0,25 (x* +5x+4).

C4. Oxpy*HoCTb, BIHCaHHas B paBHOOeApeHHbIH TPEYTOJIbHHK, Kaca-
eTcs ero O0KoBbIX CTOpOH B Toukax M u N. Touka M nenut CTOpoHY Ha
otpe3kH 18 U 12, cumras oT oOcHOBaHHS TpeyroibHuka. Halaure MN.

CS5. Haiinure HanGonbliee Lesioe 3HaYeHUe MapameTpa k, IpH KOTO-
poM pemenne nepasenctsa |||31x—147]+157|—167|+177] -187 < 93k*

YAOBJIETBOPSET YCI0BHIO X € [-190; 200].

C6. Pemiute ypaBHeHHE B HaTypanbHbIX yucnax 37 +2" =19 .
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Bapuanm 19

Yacts 1

B1. buner Ha nmoe3n crout 800 py6aei. Kakoe MakcUMabHOE YHCIO

6uneToB MOkHO Oyner. kymuth Ha 5000 pyOnei mocie MOHMXEHHS LEHBI
6unera Ha 15%? :

B2. Ha rpaduke nokasaHo H3MEHEHHE OaBJICHHA B MapoBOi TypOHHE
nocie 3anycka. Ha ocu abcumce oTkIaapIBaeTCa BpeMs B MUHYTaX, Ha OCH
OpOHHAT — JaBileHHe B aTMocepax. Onpenenure mo rpaguky, CKOIBKO
MHHYT JaBiieHHe Opu10 60bIe 5 aTMOchep?

8A JlaBieHHe napa, aT™.
L7

6

5

4 \N

3

2

1 Bpems, MuH.

>

ol T2 aTe6 8710

B3. Ha ierdaToii 6ymare ¢ kieTkamu pasmepoM 1 cm X 1 cM u300pa-
*eH pomb (cM. puc.). Hafinure ero riomaas B KBaIpaTHbIX CAHTUMETPAX.
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B4. BenocuneaucT cobupaercs rnpoexarb u3 MyHKTa A B MyHKT D, B
KOTOPBIH BeLyT TpH Mapiupyta: yepe3 B, yepe3 C U NMpsAMOii MapiupyTt 6¢€3
HNPOMEXYTOYHBIX ITYHKTOB.

Paccrosnus B KHUIIOMETpax MeXIy COCEIHHMMM ITyHKTaMH IOKa3aHbl Ha
cxeme. M3BecTHO, YTO eci exaTe yepes B, To Ha Jopory norpedyercs 3 4, ec-
1 exathb yepes C, To morpebyerces 1,5 4, a ecrM exarb HanpsMylo, TO Ha 10-
pory yHaer 2 4. Benocume-

JUCT BBIOpal MapIpyT Tak, B

4T00Bl MOXHO OBUIO €XaTh C 20-/\
HauGOMbILEH CpenHel CKopo- Ag 10 .
cteio. C Kakoi CKOpOCTBIO 28

(KM/4) TUIRHHPYET €XaTh BEJIO- ZIﬁ
CHNEUCT? C

BS. HaiiauTe KOpeHb ypaBHEHHS +/8x+5 =11.
B6. B tpeyronsuuke ABD yron A pasen 90°, cosB=%, AD = 3.

Haiitu BD.

B7. BouncinTe 3HaueHue Bhipakerns 287 + 250

B8. Ha pucynke usobpaxeH rpaduk ¢dyHkuuu y = f(x) M KacaTeib-
Hast K HEMY B Touke ¢ abcumccol x,. HalinouTe 3HayeHHE NPOM3BOAHON

4
J'(x) B TOYKE X,.

y A [

fix)

!
y
/

Al

\

[oF R
A 4
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B9. ITnowmans 60K0BOH MOBEPXHOCTH NMIMHIpPA paBHa 87, a €ro BBICO-
Ta paBHa 1. Haligute nuaMeTp OCHOBaHMS LHIMH/IDA. ’

B10. OnHoBpeMenHO OpocaloT nBe MOHeThl. Hainure BepoATHOCTDH
TOTO, YTO Ha 00EHUX MOHETaX BBIMAJET peliKa.

B1l. Ilnowans MNOBEPXHOCTH MPSIMOYFOJBHOIO Mapaslieenunesa
paBHa 5. Uemy OyaeT paBHa IUIOIIA/ib IOBEPXHOCTH IapajljI€IENHIIENA, €C-
JIM KaXJI0€ ero pedpo YBEJIIMYUTD B YETHIpE pa3a?

B12. KaMeHb OporiieH BepTHKaIBHO BBEpX. 3aBHCHMOCTD BBICOTHI, Ha
KOTOpO# HaXOJUTCH KaMeHb (I0Ka OH He ynan Ha 3eMJII0), ONHCHIBAeTCs
dopmynoit h(t) = —t*> + 6t (h — BBICOTA B METPaX, { — BpeMs B CEKYH/aXx,
npoiejiiee 0T MoMeHTa Opocka). Halinute, ckoibko ceKyHA KaMeHb Ha-
XOJTHJICA Ha BLICOTE BhIIIE 8 METPOB.

B13. ABTOMOOHMIIb €Xal. MEpPBYIO IOJOBHHY MYTH CO CKOPOCTBIO
60 KM/4, a BTOpPYIO MOJIOBHHY IIyTH — CO cKopocThio 120 kM/4. Haiinute
CPEHIOI CKOPOCTh ABIDKEHHS aBTOMOOWIA Ha BceM nyTH. OTBeT faiite B
KHJIOMETpax B 4yac.

B14. Haiiute Touky MunnMyma dyrkian y = (x +3)e™ 2.

Yactb 2

_ . lcos’x—T7cosx+6=0
C1. Pemrnre cuCTeMy ypaBHEHHH .

siny+3cosx=4

C2. CropoHa OCHOBaHMsl NMPAaBWJIBHOH YeTHIPEXYTOMbHOH MHUPaMHIbI

paBHa /3, a JByT'paHHBI{ yToJ npH ocHOBaHUHU paBeH 30°. Haitnure 06b-
€M [TUPaMHJBL.

C3. PelniTe HEPABEHCTBO:

log ;(4-x)—log,, x* +log, (x+2)<1.
3
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C4. Touka KacaHHUsA OKPYKHOCTH, BIIMCAHHOW B paBHOOEAPEHHBIM
TPEYTOJLHHK, H OOKOBOH CTODOHBI JEJHT 3Ty CTOPOHY Ha OTpPE3KH
12 1 3, cuMTas OT OCHOBAaHHA TpeyroilbHHKa. HalauTe paauyc OKpyX-
HOCTH. ' '

CS. HaiiauTe Bce 3HauY€HHA @, TIPH KOTOPBIX 00/1aCTh ONPEACICHUA

0,
byHKUHH y = ((a Lo )(a +a™ & )) COIEPXKUT JIMIIb OJHO lie-

JI0€ YHCJIO.

C6. PemnTe ypaBHEHHE B HATYpaIbHBIX yncnax 3" +4" =73.

122



Bapuanm 20

Yacrts 1

B1. buner Ha noe3n crout 260 py6nei. Kakoe MakcuManbHOE 4HCIIO
6uneroB MokHO OyzeT kymuts Ha 1000 pyOneil nocsie NOHMKEHHS LIEHBI
Omsiera Ha 20%?

B2. Ha rpa¢uke noka3aHo ¥3MEHEHHE JaBJICHHS B MapoBOH TypOHHe
nocne 3anycka. Ha ocu abeumce oTknaapBaeTCs BpeMs B MEHYTaX, Ha OCH
OpIHHAT — JaBieHHe B aTMocdepax. Omnpeaenute 1no rpa@uky, CKOIBKO
MHHYT AaBJeHHUe OblT0 Menblie 4 atMoctep?

A Jlasnenue napa, at.

l
1

0

9

8

7

6

5

4

3 ™

2

1 Bpems, Mun.]
- P

0 2 4 6 8 10

B3. Ha xneryaroii Gymare ¢ kieTkamu pasmepoM 1 cM X 1 cM u3o6pa-
#eH poM6 (cM. puc.). Haiimure ero miowans B KBaipaTHBIX CAHTHMETpPAX.

W N

pd N
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B4. Benocunenuct cobupaercss npoexath M3 MYHKTa 4 B TyHKT D, B
KOTOPbIH BEAYT TpH MapuipyTa: uepe3 B, uepe3 C u npsAMoi MapupyT 6e3
MIPOMEXYTOYHBIX NYHKTOB. .

PaccTosHus B KuJIOMETpax MEXAy COCEIHMMH NYHKTaMH IOKa3aHbl
Ha cxeMe. M3BeCcTHO, uTO eCiM exaTh Yepe3 B, To Ha Jopory noTpedyeTcs
1,5 4, ecnu exatb 4epe3 C, TO
norpedyercs 0,8 4, a eciu B
€XaTh HalpsAMYIo, TO Ha J0po-

4" 3
ry y#aetr 3 4. Benocuneaucr
BBIOpaJl MapIIpyT Tak, 4TOOBI 4 20 D
MOXHO GBUIO €XaTh C HaH- 13
12\/

oosbllel  cpeaHeH  CKOpo-

ctpi0. C Kakoit CKOPOCTBIO C
(xM/4) TITaHHpYeT exaTb Be-
JIOCHIIEAUCT?

B5. HaiiuTe kopeHs ypaBHeHHs V4x—3 =15.
B6. B tpeyronbuuke BCF yron F pasen 90°, cosB =%, FC=26.
Haiitu BC.

49|ogyJﬁ
B7. Bolunc/HTe 3HAYCHHE BBIpOXKEHUs 5% .

B8. Ha pucynke u3obpaxeH rpapuk ¢pyHkuun y = f(x) H Kacarteib-
Has K HeMy B Touke ¢ abcumccolt x,. Haliaute 3HaueHHe NPOM3BOAHOM

f'(x) B TOUKE X,.

y A

4
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B9. ITnowans 60KOBOM MOBEPXHOCTH LMIMHPA PaBHA 4T, a €10 BBICO-
Ta paBHa 4. Haiinute quamMeTp oCHOBaHHS LIMITHHAPA.

B10. OxHoBpeMeHHO OpocaioT ABe MOHeEThl. HaliauTe BEpOATHOCTB
TOTO, 4TO Ha OJHOH MOHETE BBINANET OpEl, a Ha ApyroH — pellika.

B1l. [lnowiage NOBEpXHOCTH MNPAMOYTOJBHOIO MNapaienenunena
paBHa 6. Yemy OyzAeT paBHa III0ILAAL NOBEPXHOCTH Mapaliesenunesa, ec-
JIM KaXZ0€ €ro pebpo yBeJIHdIHUTh B TPH pasa? '

B12. Kamenp OpollleH BEpTHKATHHO BBEPX. 3aBUCHMOCTb BBICOTHI, Ha
KOTOPOH HaXoIMTCA KaMeHb (II0Ka OH HE yIaja Ha 3€MJII0), ONHCHIBAETCS
dopmymnoit h(t)=—t* + 7t (h— BbicOTa B MeTpax, ¢ — BpeMs B CEKyHIaX,
npolueaiee oT MoMeHTa O6pocka). HaiimuTe, CKOJNIBKO CEKYHI KaMeHb Ha-
XOIHUICS Ha BeICOTE BhIle 10 MeTpoB.

B13. ABTOMOOMIB €Xal MEepBYIO [MOJOBHHY MYTH CO CKOPOCTBIO
45 xM/4, a BTOpPYIO IOJIOBHHY IyTH — CO CKOpOCThIO 55 kM/4. Haligute
CPEIHIOI CKOPOCTh ABMXKEHHS aBTOMOOHIIA Ha BceM MmyTH. OTBeT Hpaiite B
KHJIOMETPax B Yac.

. V4
B14. Haiinute HanMeHbIee 3HaueHHE QyHKIUH y = —3—x ~cosx—3 Ha

otpeske [0, 7] .

Yacthb 2

. |2sinfx+7sinx—4=0
C1. Pemnte cucTeMy ypaBHEHHH ] S
2sinx+3cosy =1

C2. CropoHa OCHOBaHHs MPaBHIBHON YETBIPEXYTOJBHOH MHUpaMHUIbI

paBHa 23, a JBYI'PaHHBIA yrosn npu OCHOBaHHMH paBeH 45°. Hailaure
06peM MHPaMUJIBL

C3. PelunTe HEpaBEHCTRO:

2log,, x —log,, x’ -log, 7

. >2log, 0,25.
log, 7-log, 3
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" C4. Touka KacaHWsi OKPYXXHOCTH, BIIHCAHHOU B MIPAMOYTONBHEIN Tpe-
YTOJIBHHK, H KaTeTa ACTIHT 3TOT KaTeT Ha OTPe3kH 3 U 4, CUHTas OT BEpPILH-
HBI OpsMoro yria. Haiaure mwiomaas TpEyroabHHKA.

A

CS. Haiiaute Bce 3HaY€HHA mapaMeTpa 4, MPH KOTOPHIX o0nacTb on-
peneneHus pynkuuu y = log,(log,(a — x))-logax colepKUT poBHO MATH LiE-
JbIX YHCelI. .

C6. Penmte ypaBHEeHHE B HaTypanbHBIX Ukciax 2™ +5" =141.
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Bapuanm 21

- Yacrn 1

B1. Kunorpamm s6nok crout 80 pyOueit. CKonbxb pyOune#t cnaud Bbl
nonyuute ¢ 1000 pybneit npu nokynke 1 kr 500 r s610k?

B2. Ha rpajuke nokasaHo M3MEHEHHE TEMIIEPATyphl B KJIACCE IOCIE
BJIOUEHHA KOHIHIHOHepa. Ha ocH abcumce OTKIanbIBaeTCs BpEMS B MHHY-
Tax, Ha OCH OpJHHAT — TeMieparypa B rpanycax Lenscus. Koraga remnepa-
Typa JOCTMraeT ONpEJETICHHOrO 3HAYE€HWs, KOHIUIMOHEP aBTOMAaTHYECKH
BBIKJIIOYAETCA, U TeMneparypa HauuHaeT pactd. ITo rpaduky onpenenure,
CKOJILKO MUHYT pab0oTan KOHIHIMOHED J0 IIEPBOTO BHIKIFOUESHHUS.

ATeC

MHH,

>

0 2 4 6 | 8 10 | 12

B3. Ha kieryatoii 6ymare ¢ xieTkaMH pasMepoM 1 cM X 1 cM u3obpa-
xeH poM0 (cM. puc.). Halinure ero miomanps B KBagpaTHbIX CAHTHMETPAX.

" S~

< B

~_ A
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B4. IlocTaBiliik NpHUPOAHOTO raza XO4eT 3aKIIYUTH JOrOBOp Ha TpaH-
3UT 1,5 MIIH. M’ CBOETO rasa yepe3 OJMH U3 TPeX ra3onpoBojoB: LleHTpans-
HblH, }OxHbIi U BocTounsiid. [{nuHa [{enTpanbHoro rasonpoBoja pasHa 400
kM, arHa FOxHoro razonpoBosa pasia 370 kM, a amMHa BoctouHoro raso-
nposoja pasHa 380 kM. Tpancroptuposka 1000 M raza Ha 100 km 1o Llen-
TpaJIbHOMY Ta3onpoBony cTout 345 pybueii, no KOHOMy rasonposoay —
430 py6ne#i, mo BoctouHomy razomnposony — 400 py6iei. Ckonbko MHII-
JIMOHOB pYyOJIel npuaeTcs 3aIIaTUTh 3a CaMbill BBITOJHBIH TPAH3UT?

BS. Haiinute xopeHb ypaBHeHHd log,(x+1)=4.

B6. B tpeyronbuuke ABC yron C pasen 90°, CH — nepneHauKynsp K
AB, sin 4 =—§- , BC = 15. Haittu CH.

B7. BoluucnuTe 3Ha4€HHE BhIpaXKEHUS Jos

B8. Ha pucynke u3o0paxeH rpaguk NPOU3BOAHOH (QYHKIMH
v = f(x), onpenenenHoil Ha npomexytke (—4; 5). Halqure konu4ecTBo

TOYEK IKCTpeMyMa QYHKLUH y = f(X) .

4 4
T\

o 4

B9. B npamoyronsnom napamnenenunene ABCDAB,C\D, AB=35,
AD =43, CC = 22 Haitpure JUIHHY AMaroHa u napamuienenunesa AC,.

B10. [ons 6paka npu npou3sBoacTBe yacos cocTabseT 0,4%. Haiau-
T€ BEPOSTHOCTb TOrO, YTO TOJBKO YTO KYIUIEHHBIE 4Yachl OKaXyTCs HC-
NpaBHBIMH.
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B11. O6beM MpAMOYTONBEHOTO MapajUIesenyIena, B OCHOBAHHH KOTOPOro
JISXUT KBajapar, paBeH 24 oM. Y BTOPOTO NPSAMOYTONBHOTO NapaiesieluIie-
Jia, B OCHOBaHHHM KOTOPOTO TOXe JI)KUT KBaJpaT, BLICOTA B JBa pa3a Ooiblle,
a peOpo OCHOBaHMA B JBa pa3a MeHblIe, YeM y nepsoro. Haiinure 06beM BTO-
poro NpAMOYTOIBLHOTO Napajuienenunena (B KyOM4eCKHX CaHTHMETPAx).

B12. Kamenp OpolueH BEpTHKaNbHO BBEPX. 3aBUCHMOCTE BBICOTHI, Ha
KOTOPO# HAXOMMTCS KaMeHb (IIOKa OH HE YIal Ha 3eMJII0), ONMCHIBAETCS
dopmynoit A(t)=—t* + 8t (h — BbicOTa B METpax, / — BPEMsi B CEKyH/aX,
npolieaiee oT MoMeHTa 6pocka). Hainure, ckonbko ceKyHA KaMeHb Ha-
XOAWJICS Ha BICOTE Bhle 12 MeTpOB.

B13. Bpurana pabounx nomkHa uarotosuts 200 netaneit. Usrorasmu-
Bas eKeIHEeBHO Ha 5 neraned OGoJblle, YeM IMPEANONArajioch Mo IUIaHy,
Opuraza BBHITOJHMIA 3aJaHHE HA ABa OHS paHbmie cpoka. CKoJbKo OHEH
Opurajaa 3aTpaTiiia Ha BBIMTOJIHEHHE 3aJaHHUS? '

B14. Haiinute HauGonbluee 3HaueHne GyHkumM y=x" —3x’+4 Ha

otpeske [2; 2].

YacTs 2
sinx=4"

C1. Pemute cucteMy ypaBHEHHIA , .
4cos°x—-3=0

C2. CropoHa OCHOBaHMSI TIPaBWIbHOH TpPEYrOJBHOH NPU3MBI
y 5 y
ABCA,B,C; paBHa 1, a nuaroHanb OOKOBOH IpaHM paBHa X Haiinnte

yroja Mexay ni1oCKOCTbIO AlBC H IVIOCKOCTBIO OCHOBAHHS IIPU3MBI.

x*+2x-3
———<
log, (x* +2x)
2
C4. B tpeyronsuuke ABC AB = BC =30 . BnucaHHas B TpEyTOJbHHK
OKpPY>XHOCTb KacaeTcsi CTOpoHbl AB B Touke M, 1 AM =18 . Haiinure pa-
JHYC OKPY>KHOCTH.

C3. Pelunte HepaBeHCTRO:

CS. Haiigure Bce 3Ha4eHUs @, NPH KOTOpPBIX OOJACTh OMpEICICHHA

byaxiuuy y = VJa—xlogy(2x ~ a)-logyx CONEPKUT TPH HIM YeThIpe NENBIX
yycna. '

C6. Pelunte ypaBHeHHE B UENbIX 9UCIaX mn’ +15=4m.
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Bapuanm 22

Yacts 1

B1. Kunorpamm yepewinu crout 60 pyonedt. Ckonbko pybneit caadu
Bbl nonyuute ¢ 1000 py6neit npu nokymke 2 kr 400 r yepeLHy?

B2. Ha rpaduxe nokazaHo M3MEHEHHE TEMIEpaTyphl B Kjiacce mocie
' BKJIIOYEHMA KOHAULIHOHepa. Ha ocH abcLce OTKIaabIBaeTCS BpEMs B MHHY-
Tax, Ha OCH OpIMHAT — TeMIneparypa B rpagycax Llenscus. Koraa Temmnepa-
Typa OOCTHIAaeT ONPEJCICHHOTO 3HAUCHHS, KOHAMLHOHEP aBTOMAaTHYECKH
BBIKJTIOYAETCS, ¥ TEMIlEpaTypa HauMHaeT pactu. Ilo rpaduky ompenenurte,
CKOJIBKO MMHYT paboTasl KOHIUUHOHED A0 EPBOTO BBIKIIOUEHHUS. :

A T° C

>

ofl T 21 al 6] 8 10]12] 14

B3. Ha xieryaroii 6ymare ¢ xieTkamu pasmepoM | cM X 1 cM uzobpa-
xeH poMO (cM. puc.). Haltnure ero momans B KBaIpaTHbIX CAHTUMETPAX.

o~
< >
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B4. IlocTaBuyk HedTENPOIYKTOB XO4€ET 3aKIIOYHTE JOTOBOpP Ha TpaH-
3uT 13 ThIC. TOHH He)TH Yepe3 OJMH U3 Tpex HedTenpoBoaoB. [nuHa nep-
Boro Hedrenposozna paBHa 1100 kM, [JIHHA BTOPOro HepTENpPOBOaa paBHa
1500 kM, a anuna Tpetbero — 2000 kM. TpaHCIOPTHPOBKA OJHON TOHHE!
HedtH Ha 100 kM no nepBoMy HedrenpoBony ctout 1900 py6binei, mo BTo-
poMmy HedtenpoBony — 1550 py6neii, no TperbeMy HedTenpoBogy —
1200 py6neit. CkonbKo MUUTHOHOB pyOiieH IPHIAETCS 3aMIaTUTh 3a CaMbIi
BBITOJHBIH TPaH3UT?

BS. Hajinure kopeHb ypaBHeHHus log,(2x—4)=3.

B6. B tpeyronbuuke ABD yron B pasen 90°, BH — nepneHauMKyssp K

4 73

AD, st—7 AB—— Hatitu BH.

B7. Briyucnure 3Ha4YeHHE BHIPAKEHUS ——— .
. 210g2 7

B8. Ha pucyHke u3obpaxeH TrpadHK TPOM3BOIHON (PyHKIIHM
y = f(x), onpeneneHHoil Ha mpoMexytke (—5; 4). Hailigure konuuecTBo

TOuYEK IKCTpeMyMa QyHKLHHN y = f(x).

yA
A
\
o~/ R
5 / 1 1o 4 x

B9. B npamoyronsHoM mnapanenenunene ABCDAB,C\D, AB = 7,
AD, = V31, AA, =1. HaliguTe nnuMHy nuaroHany napawienenunena DB, .

B10. 13 knacca, B koTOpoM y4atcs 12 ManbyukoB U 8 AeBOYEK, BHIOU-
paroT 1o xpebur ogHOro AexypHoro. Hainure BEpOATHOCTH TOro, 4TO
ZIE)KYPHBIM OKQKETCA MATbYHK.
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B11. O6beM npsMOYTonbHOro napaulefienunena, B OCHOBaHUH KOTOPOTO
JIEXKHUT KBajipaT, paBeH 32 oM. Y BTOpPOFO NMPAMOYTOJIBLHOIO MapajulesieIIIe-
Z1a, B OCHOBaHHH KOTOPOFO TOXKE JIEKHT KBAJIParT, BBICOTA B JIBA Pa3a MEHBILIE,
a pebpo OCHOBaHMs B [1Ba pa3a Ooiblie, yem y nepsoro. Haiinnre o6beM BTO-
pOro NMPSMOYTOJIbHOrO NapasUIeNenunesa (B KyOU4eckux CaHTUMETpax).

B12. KaMeHb GpollleH BEPTHKAIbHO BBEPX. 3aBUCHMMOCTb BLICOTHI, Ha
KOTOpOH HaxOQUTCs KaMeHb (II0Ka OH HE ymal Ha 3eMJIK0), ONHCHIBAaeTCS
dopmynoii h(t)=—t* +7t (h — BHICOTa B MéTpax, t — BpEMS B CeKyHHax,
fpoleee OT MOMeHTa 6pocka). Haiiiure, CkoJbKO CeKyHI KaMeHb Ha-
XOAMJICS Ha BBICOTE BbILIE 12 METPOB.

B13. bpurana pabouux nomkHa u3roroButh 150 peraneit. Msrorasiu-
Bas exeJHeBHO Ha 20 neranei Goiblie, YeM MPEONONArajoch MO IUIAHY,
Opuraza BBIMOJHMNA 3aJaHHE Ha JBa OHs paHblue cpoka. Cxonbko JHEH
Opuraza 3aTpaTiia Ha BBIIOMHEHHE 3a1aHHS?

B14. Haiinute Haubonsmee 3Hayenue QyHKUMH y=x" +3x°+2 Ha

orpeske [-3; 1].

Yacths 2

: . |2sinx=9"
C1. Pemure cucreMy ypaBHEHHH .
2cos’ x—9cosx—-5=0

C2. CropoHa oOcCHOBaHHMs DNPaBWJIBHOW TPEYrOMBHOH IPH3MBbI
ABCA\B,C, paBHa 2, a nuaroHais 60koBoi rpanu pasHa /13 . Haiinute
YroJl MeXxAy NI0cKocThi0 A1 BC ¥ INIOCKOCTBIO OCHOBaHMS [IPHU3MBI.

C3. Pemute HepaBeHCTBO: (4x” — 6x +2) log 8x’20.
C4. B npsmoyronbHbiii TpeyronsHuk ABC (£C =90°) BnucaHa Ok-

pyxHocts ¢ ueHtpoM O. Jlyu AO nepecekaer karer BC B Touke T,
CT =23 , ZTAC = ZB . Haiinute runotenysy AB.

CS. Haiigure Bce 3HauUeHHS @, NIPH KOTOPHIX 0OJIACTbIO ONpEACIeHHA

]
ynkumnn y =-

——————— SBIETCS BCA UMCIIOBAs MpAMas.
X X
a2 =-2"+1

C6. Pemure ypaBHeHHe B LEAbIX YicIax mn® +20=4m .
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Bapuanm 23

‘lach 1

B1. Kunorpamm cnus crout 50 py6neit. Ckonsko py6neit ciadu Bbl
nonyuute ¢ 500 py6ueit npu nokynke 1 kr 200 r cnus?

B2. Ha rpaduKe MOKa3aHO M3MEHEHHE TEMIEPaTyphl B Kiacce IOcie
BKJIFOYEHHs KOHIMLIMOHepa. Ha ocu aGcuuce oTiaabiBaercs BpeMs B MHHY-
Tax, Ha OCH OpIMHAT — TeMIeparypa B rpaaycax Ilenscusa. Koraa remnepa-
Typa [IOCTHTaeT ONpEIENEHHOro 3HAUEHHS, KOHIMUMOHED ABTOMATHUECKH
BBLIKJIIOYAETCS, U TeMIepaTypa HauuHaer pactd. Ilo rpaduky ompenenure,
CKOIIbKO MHHYT paboTasl KOHAULMOHED 0 NEPBOTO BHIKIIOUEHHS.

MHMH.

P>

0 2 4 6 8 10 | 12

B3. Ha xueruaroit Gymare ¢ xierkamu pasmepoM 1 cm X 1 cM u3obpa-
KeHa TpanelHs (cM. puc.). Halure ee muiotuans B KBaApaTHBIX CAHTHMETPaX.
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B4. IlocTaBuivk IpUPOAHOro rasa Xo4yeT 3aKII0YHTh JOTOBOP Ha TPaH-
3UT 2 MJIH. M’ CBOETO ra3a uyepe3 OJMH M3 TPeX rasonpoBojoB: LlenTpans-
uptit, FOxubii 1 Bocrounsit. JlnHa L{eHTpanpHOr0 ra3olnpoBoja paBHa
450 kM, nnuHa KOxHoro rasonposoaa pasHa 400 kM, a anuHa BocTodHoro
rasonpososa pasHa 380 kM. Tpaucrnoptuposka 1000 M’ raza ua 100 kM no
LienTpansHOMy razonpoBoay crout 375 pybneit, no KOxHoMy razonposo-
ny — 420 pyGneii, no BocTounomy razonposony — 450 pyOnei. Ckonbko
MHJUTHOHOB py6neit npuaeTcs 3alIaTHTh 33 CaMbli BHITOIHBIH TPaH3UT?

BS. Haiinure kopeHb ypaBHEHH: ST

B6. B tpeyronshuke ABC yron A pasen 90°, AH — nepneHIUKYIAp K

BC, sinB =§,AC= 3. Haiitn AH.

B7. Beiuncnure 3Ha4YCHUE BBIPAKEHHS — .
3log3 4

B8. Ha pucyHke u3o6paxeH rpaguk HpOM3BOAHOM (YHKIUH
y = f(x), onpeneneHHoi Ha mpoMexytke (-4; 3). Halaute komuuecTBo

TOYEK 3KCTpeMyMa QyHKIUMH y = f(x).

A

‘L_.
-~
N
N
=)

B9. O0veM nmiuMHApa paBeH N. HaiiauTe BBICOTY LMIMHApA, €CIH
JUaMETP €ro OCHOBaHHUS paBeH 1.

B10. 13 xnacca, B koTopoM y4arcs. | | ManbuukoB U 9 neBouek, BbIOH-
paoT 1o Xpeburo ogHoro nexypHoro. Hainute BeposTHOCTH TOro, YTO
IIC)KypHOﬁ OKAXETCA ACBOYKA.
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B11. O6peM npsMOYroJbHOrO Napajiielenunena, B OCHOBAHHH KOTO-
pOTo JIEKHUT KBajparT, paBeH 16 cM’. Y BTOPOro mpsSMOYrOLHOTO Mapasuie-
JIeTIHIENa, B OCHOBAHHH KOTOPOTr'0. TOXKE JEKHT KBaJpPaT, BLICOTA B UETHIPE
pasa MeHblIe, a peOpo OCHOBaHMA B [Ba pa3a OOJbllE, YEM Y NEPBOTO.
Haiinute 06beM BTOpOro npsMoyroJbHOro mnapasienenunena (B Kybude-
CKHX CaHTMMETpax).

B12. KaMeHb OpollleH BEpTUKAIbHO BBEPX. 3aBUCMMOCTh BBICOTHI, Ha
KOTOPOH HaXOAUTCs KaMeHb (I0Ka OH HE YNaJl Ha 3€MIII0), ONHCHIBAECTCS
dopmynoit h(t) =—t* +8t (h — BBICOTa B METpAX,  — BpeMsA B CEKYH/IaX,
npoueiee oT MoMeHTa 6pocka). Halinute, cKoJIbkO ceKyHI KaMEHb Ha-
XOZMUJICS Ha BBICOTE BhILIE 15 METPOB.

B13. bpurana pabounx nomxkHa u3rotosuts 300 neranei. Msrorasiiu-
Bas exelHeBHO Ha 10 neraneit Gonblie, YeM MpEANONArajloch HO ILIAHY,
Opuraaa BBINONHHUIA 33/laHHe HA NATh OHEH paHbiue cpoka. CKONbKO THEH
Opuraza 3aTpaTiiia Ha BHIIOJIHEHUE 3aJaHUA?

B14. Haiinute HauGonbluee 3HaueHHe GyHKIHH y =X +6x° —4 Ha
otpeske [-3; 2].

Yacth 2

. [x*=1=4cosy
C1. Peunte cucreMy ypaBHEHHH .
~ x=cosy—1
C2. CropoHa OCHOBaHHS NpaBWIBHOH TpPEYroJbHOH IPH3MBI
ABCAB,C, paBHa 2, a ndaroHajis OGOKOBOH I'paHH paBHA J7 . Haitnure
YTOJI MEXY MIOCKOCTBIO A1BC Y IIOCKOCTHIO OCHOBAHHS IIPHU3MBI.

C3. Pemnte HepaseHcTBO: (2x +3)log, (x* —10x+26)20.
3

C4. B npsmoyronsHbiii TpeyronbHUK ABC (£C =90°) BnHcaHa OK-
pyxHOCTE ¢ HeHTpoM O. Jlyu AO nepecekaer karer BC B Touke M,
AM = BM u CM =1. Haiinure BC.

CS5. HaiinuTe Bce 3HaYCHHUS g, NPH KOTOPBIX O0JACTHIO OIMpE/Ie/ICHUA

byHKIMY y = ABJIAETCA BCA YHCIIOBAs IIpsAMas.

22 -2"—qg
C6. PenTe ypaBHEHHE B IENBIX YMCIaX mn® +22=5m.
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Bapuanm 24

Yacrs 1

B1. Kunorpamm anenscuHoB crout 70 pyOuteit. Ckonpko pyouteit caa-
4H BbI nostyuuTe ¢ 500 pybneit npu nokynke 1 xr 400 r anenscuHOB?

B2. Ha rpaduxe nokasaHo M3MEHEHHE TeMIIEpaTyphl B Kjacce Moc/e
BKJIFOYEHHs KOHIMUMOHepa. Ha ocu abcuuce oTkanbiBaeTcs BpeMs B MHHY-
Tax, Ha OCH OpJMHAT — TeMneparypa B rpagycax Lleascus. Korma temnepa-
Typa JOCTHraeT ONpeeeHHOTrO 3HAYEeHHA, KOHAMLHOHEP aBTOMAaTHYECKH
BBIKJIFOYAETCH, U TeMIepaTypa HauMHaeT pactu. [lo rpaduky onpenenure,
CKOJIBKO MHHYT pa0oTaJl KOHOHLHMOHED 10 NEPBOTO BBIKIIOYECHHS.

| o
AT
30
AN

i N

14 : =
)

of 1214l 6] 8 [10]12

B3. Ha wieryaroii 6ymare ¢ kieTkaMu pasmepoM 1 cM X 1 cMm H3o-
OpaxeHa Tpaneuus (cMm. puc.). Haiinute ee mnowmans B KBaApaTHHIX CaH-
TUMETpax.
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B4. ITocraBuivk HEQTENPOIYKTOB XOUET 3aK/IIOYHTEL JOTOBOP Ha TPAH-
3uT 10 ThiC. TOHH HedTH yepe3 ouH U3 Tpex HedTenpoBoIoB. J]InHa 1ep-
Boro HedTenpoBona paBHa 350 KM, JUTHHA BTOPOro He(TENpPOBOJAA PaBHA
400 kM, a muHa Tpethero — 330 kM. TpaHCIOpPTHPOBKA OIHOH TOHHBI
He¢tH Ha 100 xM o nepBomy Hedrenposoay crout 1750 pybneit, no Bro-
pomy HedrenpoBogy — 1550 pyOnei, no TpeTbeMy HedTEmpoBOLy —
2000 py6aeit. Cxonbko MUJUTHOHOB pyOiiel IpuaeTcs 3anaTuTh 38 CAMbIH
BBITO/IHBIN TPaH3UT?

BS. Haitnure xopeHs ypaBHeHHs log,(2x—1)=1.
B6. B tpeyronsuuxe ABF yron B pased 90°, BH — nepueHuKyIAp K
AF, sin A= g , BF = 6. Haiitu BH.

1
B7. BelucnuTe 3Ha4€HHE BRIPDAXKEHUT — .
51'3853

B8. Ha pucyHke wusobpaxeH rpadHuk IpoM3BOAHOH (yHKIMH
y = f(x), ollpedencHHO! Ha npoMexyTke (—4; 5). Halinure xoan4uecTBo
TOYEK IKCTpeMyMa GYHKIHH y = f(x) .
YA

B9. O6wvem nmnuHapa paBeH 4m. Hainute BBICOTY LMJIMHAPA, €CIH
JUaMETp ero OCHOBAHHS paBeH 2.

B10. 13 knacca, B koTopoM yyatcs 12 mansuukoB U 10 neBovek, BbI-
6uparoT No KpebUIo onHOro AexypHoro. Haiiure BEpOsSTHOCTH TOTO, YTO
JIEXYPHBIM OKa)XeTcs ManbuuK. OTBET OKpPYTJIUTE JO OECATHIX.

B11. O6beM npaMOYTONBHOrO NapaUlesienuIena, B OCHOBAHUH KOTOPOro
JIOKUT KBAApAT, paBeH 48 cM’. Y BTOPOro NpAMOYTOJIBHOTO Napasuie/enue-
Jia, B OCHOBaHHH KOTOPOT'O TOXKE JISHUT KBAJIpaT, BHICOTA B TPH pa3a MeHblIIE,

137



a peOpo OCHOBaH¥IS B [1Ba pa3za MeHbIlE, YeM Y nepBoro. Haiaute oonem BTO-
POro IPAMOYTOJIBHOTO Mapajuieienumnena (B KyOHUECKUX CAaHTHMETPAX).

B12. KameHp OpolIeH BEPTHKAJILHO BBEPX. 3aBUCHMOCTb BHICOTHI, Ha
KOTOPOH HaXOJMTCSA KaMeHb (IIOKa OH HE yNasl Ha 3€MIII0), ONUCHIBACTCS
dopmynoit A(f)=—t* +9¢ (h — BBICOTa B METpAX, f — BPEMA B CEKYH/IAX,
npouieanee oT MomeHTa 6pocka). Halinure, ckosnpko cekyHI KaMeHb Ha-
XOJMJICA Ha BBICOTE Bbllle 18 MeTpOB.

B13. bpurana pabounx nomkHa U3roToBuTh 360 neraneid. MsroraBau-
Basg €XEJHEBHO Ha 2 JeTanH Oosbllle, YeM MpeAnoNarajoch 1o IJaHy,
Opuraja BHINOJHWIA 33JjaHHe Ha 1Ba AHA paHblle cpoka. CKONBKO AHEH
Opuraza 3aTpaTuiia Ha BBIIOJIHEHHE 3aJaHuA?

B14. Haiigute nanGonbuiee 3Ha4eHHe QYHKUMH y=x’ —6x’ +2 Ha
otpeske [4; 4].

Yacts 2

2 .
=12 -2
C1. Pemvite cucremy ypaBHeHHH x SH.] ryee
x—=1=2siny

C2. CtopoHa OCHOBaHMs TIPaBWJIBHOH TpEYroJbHOH IPU3MBI

2
ABCA,B,\C, paBHa 75—, a auaroHanb ‘00koBOM rpaHd paBHa 1. Haifigute

yrosa Mexay I1ockocThio B1AC U INIOCKOCTBIO OCHOBAHMSA NIPH3MBI.

2
C3. Pewnte HepaBeHCTBO: xobox-l <0.
log 5 ||

C4. OxpyXHOCTb, BIMCaHHas B MPAMOYTOJbHBIA TpeyronbHUK ABC,
KacaeTcs TUIIOTeHY3bl 4B B Touke M. Haiinute auaMeTp OKpy»KHOCTH, €C-
I AM=3, BM=10.

CS. Haiinute Bce 3Ha4Y€HUS g, MPH KOTOPBIX 0OJIACTh OMpEAENEeHHS
1
3x+l 10 ~+xlog. a |4
. . 3 x
yHKIMH y=((\/3a) ~(¥a) +aYx-x3 ) COZIEPKMT POBHO
JBa LIEJIBIX YHCIa.

C6. Pennte ypaBHEHHE B LEbIX YHCHax mn® +40="5m.
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Bapuanm 25

Yacrts 1

B1. Kunorpamm 6ananoB crout 40 py6neii. Cxonbko pyOned caadu
BBl Tony4HTe ¢ 1000 pyGeit mpy nokynke 2 xr 600 r 6aHaHoB?

B2. Ha rpajuke mokasaHo u3MEHEHHE TEMIIEpaTyphl B KJacce Mocie
BKJIKOUEHHS KOHMUMOHepa. Ha ocy abcuyce oTknaabiBaeTcs BpeMsi B MHHY-
Tax, Ha OCH OpJMHAT — TeMIiepaTypa B rpaaycax Llenscus. Korna remnepa-
Typa JOCTHIaeT ONpPEIESCHHOTO 3HAYCHHUS, KOHIULHOHED ABTOMATHYECKH
BBIKJIIOYAETCA, M TeMIleparypa HauuHaeT pactd. [lo rpaduky ompenenwre,
CKOJIbKO MHHYT paboTall KOHAULIMOHEP [0 IEPBOTO BBIKIFOYEHHS.

[ AT° C
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B3. Ha knerdatoii Gymare ¢ KieTkaMH pa3mepoMm 1 cM X 1 cM u3o-
Opaxxena Tpaneuus (cM. puc.). Haligure ee miomans B KBaJpaTHBIX CaH-
THMETpax.
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B4. IlocTaBmMK NPUPOIHOro raza Xo4yeT 3aKIKYUTH JOrOBOP Ha TpaH-
3uT 1 MIH, M3 CBOETO rasa uepe3 OJUH U3 TpeX ra3zonpoBoaoB: llenTpans-
Heli, KOxHEIH 1 BocTtounsid. Jlnuna IleHTpaspHOro ra3omnpoBoaa paBHa
700 kM, mmHa KOxHoro rasonposoaa pasHa 670 kM, a yimHa BoctouHoro
raszorposoza pasxa 600 km. Tpancnopruposka 1000 M ra3a Ha 100 KM 110
LenrpanbHoMy rasornpoBoay cTout 410 pybnei, mo KOxHoOMY razonposo-
oy — 450 py6neit, no BoctouHomy razonposony — 490 py6aei. Ckonarko
MHJUTHOHOB pyOJielt IpUAeTCsA 3amIaTUTh 3a CaMblil BHITOJHBIA TPaH3UT?

BS. Haiinurte xopeHb ypaBHeHus log,(2~x)=2.

B6. B tpeyronsuuxe BCD yron D pasen 90°, DH — nepreHauKyIsp k

BC, sinBzg, DC = 6. Haittu DH.

B7. Briuncnure 3HaueHHe BBIPA)KEHUA P

B8. Ha pucynke moﬁpa)xeﬂ‘ rpaduk TNPOM3BOAHON (YHKIHH
y = f(x), onpeneneHHod Ha npoMexyTke (—3; 6). Haliaure konmuyecTBo

TOYEK IKCTpeMymMa pyHkuun y = f(x).

VA

vk

B9. O6beM nmnuHapa paBeH 87. Haiigute BeICOTY upmHH,upa eciu
JHaMETp €ro OCHOBaHHUA paBeH 4.

B10. B cnyyaliHOM 3KCnepHMeEHTe OpOCaroT TPH HIpalbHbIE KOCTH.
Halinute BEPOATHOCTL TOTO, UTO B CyMME BbINaAeT 4 ouka. Pe3ynbTaT OK-
PYTJIUTE OO COTHIX.
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B11. O6beM npsiMOYTOJIBHOTO MapaUleientiena, B 0CHOBAHHH KOTOPOI'o
JIEXUT KBAIpaT, paBeH 9 cM’. Y BTOPOro NpSAMOYTOJIBHOTO MapajUIeNenuena,
B OCHOBaHHH KOTOPOIO TOXE JIKHT KBAJpaT, BLICOTAa B TPH pa3a MeHbILE, a

- pebpo OCHOBaHHA B J1Ba pa3a Oounblie, yeM y nepsoro. Haiaure o6rem BTOpO-
ro MpSMOYTOMBHOTO NapajUlesenuiena (B KyOHUeCK X CAaHTUMETpPax).

B12. Kamens OpolleH BepTHKaIbHO BBEPX. 3aBUCHMOCTh BBICOTHI, Ha
KOTOPOH HAXOAHMTCS KaMeHb (II0Ka OH HE yman Ha 3€MJII0), OTHCBIBAETCS
dopmynoit h(t)=—t* +9¢ (h — BBICOTA B METpaX,  — BPEMs B CEKYH/aX,
npoleaiee oT MoMeHTa 6pocka). HalinTe, CKONbKO CEKyHJ KaMEHb Ha-
XOJMJICS Ha BbICOTE Bhiille 20 METPOB.

B13. Bpurana pabounx nomxHa u3rotoButs 400 neraneit. Usrorapiu-
Basg exeaHeBHO Ha 10 getaneit Oosblie, YeM NMPEANIONArajioch MO IUIaHY,
Opurajga BBIMOJHMNIA 33JaHHE Ha ABa JHs paHblle cpoka. CKOIbKO JHEH

Opuraza 3aTparuiia Ha BBITIOJIHEHHE 3aJaHUA?
3

. - x
B14. Haiinnte HauGobliee 3Ha4eHHE QYHKIUH Y = 3 x*~1 Ha or-

peske [-3; 3].

Yacrts 2

2
=8tgx+4
C1. Pemute cucteMy ypaBHEHHI Y gx_ .
y—2=21gx
C2. CropoHa OCHOBaHHMA TIPaBHJIBHOH TpPEYTOJbHOH TIPH3MEI

ABCA,B,C, paBHa 2+/13, a nuaronanb 60koBO# rpanu paBHa 13. Haiinu-
T€ Yrojl Mex Ty NIockocThio C1AB H IIIOCKOCTBIO OCHOBaHUS NIPH3MBI.

lo x=5

g 1¥ =) 50

x* =10x+21

C4. Oxono paBHOOeipeHHOro TpeyronbHuka ABC ¢ ocHoBaHHeM AC M

YIJIOM TIpH OCHOBaHHH, paBHBIM 75°, OmMcaHa OKPYXKHOCTb C HEeHTpoM O.
IInomans TpeyronsHuka-BOC paBHa 16. Halinute pamyc OKpy»KHOCTH.

C3. Peluute HepaBeHCTBO:

CS. Haiinute Bce 3HaueHHS a, NPH KOTOPBIX 00JACTh ONpeICicHHs

0,25
| :

byHKuHH Y = ((xa12 )z — \/Eaf”sx ++/2a - xlea _ g% \/;) COZIEPIKHT TOJb-
KO OJIHO LIeJIOe YHCIIO.

C6. Pente ypaBHEHHE B LENbIX YHCHaxX mn’ +40=3m.
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B1. B netHeM narepe Ha kaxumoro peGenka npnaraercs 40 r caxapa B
neHb. B narepe 120 mereit. Kakoe HanMeHbliee 4HCIIO KHJIOTPaMMOBBIX
[ayeK caxapa JOCTaTOYHO A1 Beex AeTeH Ha Heaelmo?

B2. Ha rpa¢uke noka3ano W3MEHEHHE TEMIIEPATYPHl B KJacce MOCIE
BKJIIOUEHHUs KOHIHLHOHepa. Ha ocu abcice OTKIabIBAETCS BPEMs B MUHY-
Tax, Ha OCH OPIMHAT — TeMIeparypa B rpagycax Llenscus. Korna remnepa-
Typa JOCTHraeT ONpEAENEHHOTO 3HAYEHMsA, KOHAMLMOHEP aBTOMATHYECKH
BBIKJIIOYAETCA, U TEMIepaTypa HauuHaeT pacty. Ilo rpaduky omnpenenurte,

Bapuanm 26

Yacrb 1

CKOJIBKO MUHYT pa60Tan KOHAHWLHOHEDP N0 IEPBOI0 BRIKIOUYCHHUS.
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B3. Ha kneryaroii 6ymare ¢ kietkamu pasmepoM 1 cM X 1 cM usobpaxe-
Ha Tpaneums (cM. puc.). Haiiaure ee ruroraas B KBaApaTHbIX CAHTUMETPAX.

AN
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B4. TTocraBuivk HeTenpoOAYKTOB XOUET 3aKIIOYHTh JOTOBOP Ha TPaH-
3uT 17 THIC. TOHH HeTH Yepe3 oMH H3 Tpex HedTenpoBoAOB. lnvHa nep-
BOro HepTenpoBoaa paBHa 1100 kM, IJIMHA BTOPOTO HEPTENPOBOAA PaBHA
900 xM, a miHHa Tpethero — 950 kM. TpaHcnopTHpoBKa OIHOH TOHHBI
Hedtr Ha 100 kM o nepBomy Hedrenposoay crout 1200 pydneit, no Bro-
poMy HedpTenpoBoay — 1650 pyGnei, no TperbeMy HedTenpoBoly —
1550 py6aei. Ckonbko MHJUTHOHOB pyOiieH MpHAETCs 3alUIaTHTD 3a CAMBIH
BBIFOAHBIH TPaH3UT?

BS. Haiigure xopens ypaBHenus log,(x+3)=2.

B6. B tpeyronsHuke ABC yron A pasen 90°, AH — nepneHauKysp K

V3

BC, cosC = R AC = 10. Haittu AH.

B7. BeruucianTe 3Ha4€HHE BHIPAKEHUS —— .
: 7 og, 2

B8. Ha pucyske u306i>a>1<en rpagUK nNpOU3BOAHON YHKLMH
y = f(x), onpeneneHHo#i Ha mpoMexyTke (—3; 4). HaliauTte TOouKky MakcH-

Myma QYHKUHH y = f(X) .

v><

B9. O6beM npaBuIbHOM TpeyroasHoH nupamuasl SABC ¢ BepLIHHOM
S pasen 30. Haitnure mnomans tpeyrosnsiuka ABC, eciid BbICOTa IH-
pamunsl SO pasna 10.

B10. B cnyuaiiHOM skcmepuMeHTe OpocaroT TpH HrpanbHbie KOCTH.
Halinute BEpOATHOCTH TOTO, 4TO B CyMMe€ BBIMAAET 5 O4KOB. Pe3ynsrar
OKDPYTJIHTE 10 COTHIX.
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B11. O6BeM MpAMOYTONBHOTO MapaUIeNelUena, B OCHOBaHHH KOTOPOTO
JIEKHT KBapar, paBeH 18 oM. Y BTOPOTO MPAMOYTOJILHOIO Mapajuie/ienHIe-
Zia, B OCHOBaHHH KOTOPOTO TOMKE JIEXUT KBAJIPAT, BBICOTA B TPH Pa3a MEHbILE,
a peOGpo OCHOBaHHA B TpH pa3a Gosbllie, 4eM y nepsoro. Halinute o6bem BTO-
pOro MpsIMOYTOJILHOTO NMapasiieenunena (B KyOHIECKUX CaHTUMETpaX).

B12. Kamenp OpolireH BEpTHKaNbHO BBEpX. 3aBUCHMMOCTD ‘BBICOTHI, Ha
KOTOPOI HaxXxoOWTCs KaMeHb (IIOKa OH He yIaJ Ha 3eMJII0), OMHCHIBAETCS
dopmysoii h(t)=—t*> +10t (h — BbICOTa B MeTpax, { — BPEMS B CEKyH-
Jax, mpouiesuee oT MOMeHTa 6pocka). Haiaure, CKONbKO CEKYHI KaMEHb
HaxoAWICs Ha BBICOTE BbIlIe 24 METPOB.

B13. MMaccaxupckuit noe3n anuHoit 600 M IBHXKETCS CO CKOPOCTBIO
100 xm/4. HaBctpeuy eMy JBIXKeTCS TOBAapHBIH Moe3n ANMHOH 1 kM CO

ckopocThio 60 kM/4. CKONBKO CEKYHH MPOHAET OT MOMEHTa BCTPEYH Ma-
IIHHUCTOB M0€310B 1O MOMEHTA PacCTaBaHHUsI XBOCTOBBIX BarOHOB?

B14. Haiinute HauMeHbliee 3HaueHHe QYHKUMH y=x +3x° +2 Ha
orpeske [4; 1].

Yacts 2

4y* =43ctgx-3
C1. Pewmmre cucreMy ypaBHEHHH 1
y+ 5 = \/5 ctgx

C2. Bricota mnpsmodt npusmel ABCA,\B,C, f)aBHa 12. OcHoBaHHe
npu3Mbel — TpeyronbHuk ABC, B kotopoMm AB = AC, BC =18, tgC = 0,4.
Haiinure Tanrenc yrina mexay npsiModt AC, u miockoctsio BB C;.

1+ V6 +5x — 4x*

C3. Penre HepaBeHCTBO: 20.
log3x+3 7

C4. Oxono ocTpoyroJIbHOro Tpeyroiabuuka ABC onucaHa oKpy#HOCTb
¢ ueHtpom O. Bricotsl AH v BK TpeyronbHHKa NEPeceKaloTcs B TOUke M,
ZAMB =105° . Haiinure yron ABO.

C5. Haiinure Bce 3HauyeHHs g, MPU KOTOPHIX 001acTh ONpeNeneHUs
1

' X+ l+xo a X
pymmn p= (35 e 4 (32) -7 ) con

JACPXKHT pOBHO ABa LECJIbIX YHCIIA.

‘ 2
C6. Pemuute ypaBHeHHe B LiENbIX yHcnax m’ +n’ =5.
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Bapuanm 27

Yacte 1

Bl. B netHem narepe Ha kaxjaoro pebeHka mosnaraercs 35 r caxapa B
neHb. B narepe 80 mereld. Kakoe HauMeHbplliee YUCIIO KWIOTPAMMOBBIX I1a-
4eK caxapa JIOCTaTOYHO [yl Bcex AeTel Ha e HeaenHn?

B2. Ha rpaduke nokazaHo u3MeHEHHE TEMIIEPATYpbl B KJIacce IOCTe
BKJIOUEHHUA KOHAuIHOHepa. Ha ocu abcumce oTKIaibIBaeTCs BpeMst B MHHY-
Tax, Ha OCH OpIHHAT — TeMileparypa B rpaaycax Llenscus. Korna Temnepa-
Typa BOCTUrAaeT ONpPENETEHHOTrO 3HAYEHHUs], KOHAUIIMOHED aBTOMATHYECKH
BBIKJIIOYAETCA, U TeMIlepaTypa HauuHaeT pactd. [lo rpaduky ompenenure,
CKOJIBKO MHHYT paboTasl KOHIUILKOHEDP AO NEPBOTO BBIKIIOUCHHS.

AT
38 LA

:36

MHH. |
'

0 4 | 8 [ 12[16]20] 24 i

B3. Ha xiergaroii 6ymare ¢ xietkamu pazmepoM 1 cM X 1 cM u3obpaxe-
Ha Tpaneuus (cM. puc.). Halinure ee rutorans B KBaIpaTHbIX CAHTUMETpAX.

/
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B4. TTocTaBuiyik IPUPOIHOTo ra3a Xo4eT 3aKI0YUTh JOrOBOP HA TPaH-
3UT 3 MIIH. M’ CBOETO rasa yepe3 OAMH U3 TpeX rasonpoBonos: lleHTpans-
Held, FOxuel ¥ Boctoynsiit. [{nuna LlenTpansHoro rasonpoBona paBHa
500 kM, nnuaa FOxHoro razonposona pasHa 600 kM, a anuxa BoctouHoro
raszonpoBoja pasHa 650 km. Tpancnoptuposka 1000 M’ rasa a 100 kM 1o
HentpansHomy rasonposoay ctout 440 py6neit, no KOxuoMy rasonposo-
ny — 400 pybneit, no Bocrounomy razonpoBony — 366 py6neit. Ckonbko
MUJUIMOHOB pyOJiel NpHAETCS 3all1aTUTh 3a CaMblil BHITOAHBIH TPAaH3UT?

BS. Haiinure xopens ypaBHenus log, (7 —x)=3.

B6. B tpeyronbuuke BCE yron C paBeﬁ 90°, CH — nepneHauKysisp K

22

BE, cosB =—3— , BC = 3. Haiitu CH.

14
B7. Briyncnurte 3Ha4eHUE BHIPAKECHUS ————= .
slog\/g ﬁ

B8. Ha pucynke wusobpaxeH rpaguk NpoU3BOTHOH (QYHKUHH
y = f(x), onpeneieHHoi Ha npoMmexyTke (—2; 5). Haliaurte Touky Makcu-

MyMa GYHKIHH y = f(x) .

vA
\\\ P!
{) X
\ >
-2 5

B9. O6beM npaBuibHO#M TpeyroabHo# nupamuasl SABC ¢ BepIIMHON
S pasen 15. Haiinute mnowans tpeyronsuuka ABC, ecnu BeicoTa mu-
pamuabl SO pasHa 5.

B10. B cayuaiiHoM 3kcnepuMeHTe OpOCalOT TPH HIpaibHBIE KOCTH.
Haiinyrte BEpOATHOCTH TOrO, YTO B CyMME BhINAAET 3 ouka. Pe3ynprar ok-
PYTIIHUTE IO THICAYHBIX.
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B11. O6beM NpAMOYTOIBEHOTO NapaUIeienUIeaa, B OCHOBaHHH KOTOPOro
JIEXHT KBaIpaT, paseH 27 cM>. Y BTOPOTO MPAMOYTOILHOTO Mapaiiesienue-
Jla, B OCHOBAHHH KOTOpOI'O TOXeE JIGKHT KBaJpaT, BLICOTA B ACBATH Pa3 MCHb-
me, a pedpo OCHOBaHMA B [Ba pasa Gosble, yeM y nepsoro. Haimire o6bvem
BTOPOTO NPSMOYTOJIBHOTO Napajuie/ienunea (B KyOMUeCKHX CAHTUMETPaXx).

B12. KaMeHnb OGpolieH BEpTHKANLHO BBEPX. 3aBUCHMOCTb BBICOTHI, Ha
KOTOpOH HaXOIOMTCS KaMeHb (MOKa OH He YINaJl Ha 3€MIII0), ONHCHIBAECTCA
dopmymnoit h(t) =—t* +11t (h — BBICOTa B METPaX,  — BpPEMs B CEKYHAAX,

npouealiee 0T MoMeHTa Opocka). Halnure, CKOJIbKO CEKYHI KaMEHb Ha-
XOJHUJICS Ha BbicOoTE Bhile 30 METPOB.

B13. ITaccaxkupckuit moesn mmuHO#M 500 M IBIDKETCA CO CKOPOCTBHIO
90 km/4. HaBcTpedy emy aBMKeTCs TOBapHbIH noesn mmHoM 1100 M co
ckopocThio 70 kM/4. CKONBKO CEKyH. TPOMIET OT MOMEHTA BCTPEUM Ma-
IIMHKCTOB MOE3/I0B IO MOMEHTA PACCTABAHMS XBOCTOBBIX BATOHOB?

B14. Haiinure HanmMeHbllee 3HauYeHHe QYHKIMH y=x’ +6x° —~4 Ha
otpeske [-3; 2].

Yactb 2

. |cosxysiny =0
C1. Pemute cucTeMy ypaBHEHHit , , .
2cos” x=2sin" y—1

C2. Bricora npsmoii npusmel ABCA,B,C, paBHa 4. OcHOBaHHE NPU3-
Mbl — TpeyroasHuK ABC, B kotopoM AB = BC, AC =6, tg4 = 0,5. Haiigu-
T€ TAHICHC YTIIa MEXY TpsAMoi 4B 1 miockoctbio ACC.

C3. Pemnte HepaBeHcTBo: log, ———<2.
2 24-2x

C4. B tpeyronsauke ABC £B =30°. Okon0 TpeyroabHHKa ONKCaHa

OKPY>XHOCTb pamuycoM 12. Xopna BK mpoxoaut 4epes cepenuHy M cro-
ponst AC, MK =2. Haiinute BM.

CS. Haiingute Bce 3HayeHHMs g, IIpH KOTOPBIX 00JIACTh ONpEACICHUS
0,5
17 >
yHKIMK y=(a2”°'5 ~(Va) +v2x-d° —(2x)°’5+2"'°“2*”) " COZEPXHMT
O[IHO, JIBa WJIM TPHU LENBIX YHCIA.

C6. Petunte ypaBHEHHUE B LE/BIX YuCHax m° +n° =8 .
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Bapuanm 28

Yacts 1

B1. B netHeM narepe Ha kaxnoro pebenka nmonaraercs 200 r kapro-
¢ensa B neHp. B narepe 160 nereii. Kakoe HauMeHbIIee YHCIO MATHKHIO-
rPaMMOBBIX MEILKOB KapTOLIKH JOCTaTOYHO AJIS BCEX AeTed Ha Hexemo?

B2. Ha rpaduke nokazaHo M3MEHEHHe TeMIEpaTypbl B KJlacce MOCHe
BKJIIOUEHHsI KOHIMIMOHepa. Ha ocu abeuuce oTki1abiBaeTCs BpeMs B MHHY-
Tax, Ha OCH OpJIMHAT — TeMnepatypa B rpagycax Llenscus. Korna Temnepa-
Typa AOCTUIAeT ONpPEIENEHHOrO 3HAYECHHS, KOHAMIMOHEP aBTOMAaTHYECKH
BBIKJIIOYAETCsA, U TeMneparypa HauuHaer pactd. [lo rpaduky omnpenenure,
CKOJIbKO MHHYT paboTall KOHAHIHOHED O NE€PBOTO BBIKIIOYEHHU.
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B3. Ha wnetuaroif Oymare ¢ xieTkaMud pasmepoM 1 cMm X 1 cMm u30-
OpaxeHa Tpaneuus (cM. puc.). Haiigurte ee miouaas B KBaJpaTHBIX CaH-
TUMETpaXx.

\
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B4. TlocTaBuyk HeTEPOIYKTOB XOYET 3aKIIOYHTH JOTOBOp Ha TpaH-
3uT 20 ThIC. TOHH HeQTH Yepe3 OOHH U3 TpeX HedTenpoBonoB. [iauHa nep-
BOro Hedrenposoza paBHa 930 kM, [UTHHA BTOporo HedTempoBoia paBHa
950 kM, a mHa Tpethero — 1000 kM. TpaHCOPTHPOBKA OXHOH TOHHBI
HedTH Ha 100 kM o nepBomy HedrenpoBony cTout 1800 pybieit, mo Bto-
pomy HedTenposony — 1700 pyOned, mo TperbeMy HedrempoBomy —
1600 py6aei: CkobKO MHJUTMOHOB pyOJIei NpHAeTCs 3alIaTHTh 32 CaMbli
BBITOJHBIN TPaH3UT?

BS. Hakinute xopens ypaBHenus log,(6—2x)=4.

B6. B tpeyronsunke POR yron Q paset 90°, OH — nepneHaukyisp K

J5

PR, cosP = T , PO = 9. Haiitu QH.

39
B7. BelucnuTe 3HaueHHE BhIPAXKECHHA Py +1.
25

B8. Ha pucynke wusoOpaxeH rpaduk npou3BOAHOW (QYHKLUHH
y = f(x), onpenenenHoit Ha npoMexytke (—4; 2). Haiiaure TO4Ky Makcu-

MyMa QYHKUHA y = f(X).

y
P n
3 >
-4 0 X
J,/ —O

B9. O6nem npaBmiIbHOM TpeyronsHol nupamMuasl SABC ¢ BepiinHOi
S paeen 14. Haiinute miowans tpeyronsiuka ABC , eciiv BBICOTA MH-
pamuasr SO pasHa 14.

B10. B cinyyaitHOM sKkcnepuMeHTe OpOCaloT TPH MIpajibHble KOCTH.
Haiiqyure BeposTHOCTH TOrO, YTO B CyMMe BbIMageT 18 oukoB. Pesynbrar
OKPYTJIUTE A0 THICAYHBIX. '
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B11. O6beM npsaMOyronsHOro napasuieNenuIeaa, B OCHOBAHUH KOTOPOTo
JIEXUT KBaJApar, paBeH 54 oM. Y BTOPOr0 HPSAMOYTOJBHOIO MapajlesieIIuIIe-
Ja, B OCHOBaHHH KOTOPOTO TOXKE JIEXKHT KBaJIpaT, BHICOTA B TPH pa3a MEHbILE,
a pebpo OCHOBaHusA B ABa pa3a Gosblie, 4eM y nepeoro. Haiigure o6beM BTo-
POTO [IPAMOYTOJIBHOTO Mapajulejienunesa (B KyOUUECKHX CAaHTUMETPaXx).

B12. KameHp OpolileH BEPTHKaNBHO BBEpX. 3aBUCHMOCTH BBICOTHI, Ha
KOTOPOM HAXOAUTCS KaMeHb (MOKa OH He yNas Ha 3eMJII0), OMHCHIBAETCA
dopmynoit h(t)=—t* +12¢ (h — BbIcOTa B MeTpax, ! — BpeMs B CEKYH-
Jax, npouleaiiee oT MOMeHTa Gpocka). Haliaure, CKONBKO CEKYHI KaMeHb
HaxoJwjcs Ha BBICOTE BbILue 35 METpPOB.

B13. IMaccaxxupckuit noesn amuHoi 400 M IBMXKETCA CO CKOPOCTHIO
70 kM/4. HaBcTpedy eMy IOBH)KETCS TOBapHbIA moe3n anuHo 800 M co
ckopocThio 50 kM/4. CKONMBKO CEKYHI MpPOHIET OT MOMEHTa BCTPEUYH Ma-
HIMHUCTOB IOE3/10B IO MOMEHTA PacCTaBaHUs XBOCTOBBIX BATOHOB?

B14. Haiinute nanGonbiuee 3HaueHHe GyHKUMM y=x’ —6x°+2 Ha
otpeske [4; 4].

YacTthb 2

sinx\fcosy =0
C1. Peuute crcteMy ypaBHEHHH , 3 ,
sin” y= Y —Cos” x

C2. Bricora npsmout npusmel ABCAB|C, paBHa 3\/5 . OcHoBaHHe
npu3Mel — TpeyroibHUK ABC, B koTopoM AB = AC, BC =12, tgC = 0,3.
Hailaure TaHreHc yrina Mexay npsamoint 4B, u ockoctsio BCC).

+
C3. Pewure HepaseHcTBO: log, ET—I(S <1,
x

C4. Paguycsl OKpY)XHOCTH, BIIUCAHHON B NMPAMOYTOJIBHBIA TPEyTOJIb-
HHK, U OKDY)KHOCTH, OITMCAHHOW OKOJIO Hero, paBHbI 2 M 5. Haiinute ne-
PUMETP TPEYTOJIbHUKA.

CS. Haiigute Bce 3Ha4€HHS -@, NMPH KOTOPBIX 007acTb ONpEAENeHUs
0,5

2540, 1Y”"
q)yHKHHH y= (\/;) + 4 a24 Cx _(_) {1/; _ 2251°g|oa COTepIKHT IBa
. a

-

WM TPH LIeJIbIX YHCTIA.
2 2
C6. Pemnte ypaBHEHHE B LEJBIX UUCIAX M~ +n° =9,
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Bapuanm 29

Yacrs 1

B1. B netHem narepe Ha kaxnoro peGenka nonaraerca 300 r xaprodens
B aeHb. B nmarepe 140 nereii. Kakoe HauMeHblIee YHCIO ACCATHKMIIOTPAM-
MOBBIX MEUIKOB KapTOIIKK JOCTATOYHO [UIA BCEX AeTel Ha TpH HelenH?

B2. Ha rpaduke mokasaHO M3MEHEHHE TeMIlepaTyphl B KJIacce Iocne
BKTIOUEHH KOHUIMoHepa. Ha ocu abeimce oTiIaapIBaeTcs BpEMS B MHHY-
Tax, Ha OCH OpAMHAT — TeMreparypa B rpagycax Llenscus. Korna Temmepa-
Typa AOCTHraeT ONpENCJCHHOTrO 3HAYCHUHA, KOHIULHOHED aBTOMAaTHYECKH
BBIKJTIOYAETCA, U TeMIlepaTypa HauuHaeT pactd. [lo rpaguky ompenenure,
CKOJIBKO MHHYT paboTasl KOHAHUIMOHED JO MEPBOTO BBIKIIFOYEHHS.

AT C

0 4 8 12 | 16 | 20 | 24 | 28

B3. Ha wietyaroif 6ymare ¢ kietkamu pasMepoM 1 cM X 1 cM m3o-
OpaxceHa Tpamenus (cM. puc.). Hailinure ee miolnaas B KBaJpaTHBIX CaH-
TUMETpaXx.
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B4. TTocTaBmyk npupoaHOro rasa XOUET 3aKII0UHTD JIOrOBOp Ha TpaH-
3T 2,5 MIH. M’ CBOEro rasa uepes OMH H3 TPEX rasonpoBoxoB: LleH-
_ TpanbHbld, FOxHbIH W Boctounwiit. JnuHa IleHTpansHOro rasonposoja
paBHa 1000 kM, nnuna KOkHoro razompoBoza pasHa 1300 kM, a miHHa
Bocrounoro rasonposona pasHa 700 kM. Tpaucnoptupopka 1000 M’ rasa
Ha 100 xM no LlentpansHoMy rasonposoay ctout 380 py6ueit, mo IOxHo-
My rasonpoBogy — 300 py6neit, mo BocrouHomy rasompoogny —
510 py6uneii. Ckoibko MHITHOHOB pYOJiel MPUAETCS 3aIUIaTUTh 32 CaMbI
BBIOZHBIH TPaH3uT?

BS. Halinure xopeHs ypaBHeHus log, (x —1)=—
'?“

B6. B tpeyronsuuke MLN yron N pased 90°, NH — neprneHankymsp K
ML, cosM =%,.MN= 13. Haiitu NH.

18
B7. Briuncnure 3Ha4eHUE BHIPAKEHHUSA P +1
S

B8. Ha pucynxke wusobpaxed TrpaQuK TNPOU3BOAHONH (YHKLHH
y = f(x), onpeneneHHON Ha npoMexyTke (—5; 4). Haiinute Touky MHHH-

MyMa GyHKIUH y = f(x) .

yA

75 __/'o/ b

ol 4

B9. O6veM mpaBwibHOM TpeyronbHod nmupamunst SABC ¢ Bepiun-
Ho#t S paBen 46. Haiinute miomans TpeyroipHHKa ABC €CJIM BBICOTA
nupamuasl SO paBHa 23.

B10. B maptuu 13 500 xoMObI0TEPOB OKazanock § OpakoBaHHbIX. Ka-
KOBa BEPOSITHOCTb KYITUTH HCIPaBHbIH KOMIIbIOTEP?
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B11. O61neM npsiIMOYrosiibHOTO NMapauIeNIeNUNea, B OCHOBaHHH KOTOPOro
NEXUT KBAJIpaT, paeH 2 cM’. Y BTOPOrO MPSAMOYTONBHOTO NapayLiesienHiesa,
B OCHOBAHHMH KOTOPOTO TOXKE JIEXKUT KBAZPaT, BbICOTA B [(Ba pa3a Oojblle, a
pebpo OCHOBaHMA B JIBa pa3a MeHbliIe, YyeM y nepsoro. Hainute o6neM BTO-
POrO IPAMOYTOJBHOTO NapajlyiesienuIesa (B KyOMJeCKUX CaHTHMETpax).

B12. Kamenp OpoliieH BEpTHKaIbHO BBEPX. 3aBUCHMOCTbL BBICOTBI, Ha
KOTOpO# HaXOAMTCSl KameHb (1IOKa OH HE ynajl Ha 3eMIII0), ONUChIBAETCA
dopmymnoit h(t)=—t* +13t (h — BBICOTa B METpax, ¢ — BPEMS B CEKyH-
Jax, mpoueauee oT MoMeHTa 6pocka). Haliaure, ckoabko CEKyH KaMeHb
HaxoAwICs Ha BbICOTE BhIlIE 42 METpPOB.

B13. TMaccaxupckuit moe3n amuuoit 300 M IBKXKETCS CO CKOPOCTBIO
120 xM/4. HaBcTpedy emy ABMXKETCS TOBapHbIM moe3n anunoit 700 M co
ckopocTbio 80 kM/4. CKONBKO CEKyHJ MPOHAET OT MOMEHTa BCTpéqn Ma-
IIMHUCTOB I0€3/10B 10 MOMEHTa PacCTaBaHHs XBOCTOBBIX BarOHOB?

3
. : x
B14. Haiingute HamMeHbiee 3HaueHHE (QyHKLHM y=?—x2 -1 Ha

otpeske [--3; 3].

YacTtb 2

L |ctgytgx =0
C1. Pemute cucteMy ypaBHEHUH

tgzx—ctg2y=3.

C2. BricoTa anMOﬁ npusMbl ABCAB,C; paBHa \/ﬁ . OcHoBaHHe
npu3mel — TpeyroasHuk ABC, B kotopoM 4B = BC, AC =10, tgC = 0,6.
Haitnute TanreHc yria Mexay npaMoit BC, 1 mnockoctelo A4,C,.

C3. Pewmre HepaseHcTBO: log | (x* ~10x+24) < log, Yax .

C4. B tpeyronsnuke 4BC ZB =60°, BC =3AB . Oxono TpeyroisHuKa

OIHCAaHAa OKPYXHOCTb paanyca 83, 1 B Hero ke BrcaHa OKDYXXHOCTb C
uextpoM O. JIya BO nepecekaet cropony AC B Touke M. Haiiaure CM.

CS5. Haitnute Bce 3Ha4€HUS p, IPH KOTOPBIX YPABHEHHE
3sinx = p — 4cosx He UMeeT KOPHE.

C6. Pemute ypaBHeHHE B LeNbIX 9ucnax m’ +n° =10,
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Bapuanm 30

Yacrs 1

B1. B nerHem narepe Ha kaxzaoro peGeHka mosaraercs 15 r cond B
nenb. B narepe 240 nereii. Kakoe HauMeHbplee YHUCIO KUJIOTPaMMOBBIX
MIa4EK CONM JOCTaTOYHO AT BCEX NETEH Ha Henemo?

B2. Ha rpajuxe nokasaHo M3MEHEHHE TeMIEpaTyphl B Kiacce MOCie
BKJIKOYEHHs KoHa1UHoHepa. Ha ocy aGcLuce oTIaabIBaeTca BpeMs B MUHY-
Tax, Ha OCH OpIMHAT — TeMreparypa B rpagycax Llenscus. Korna remnepa-
Typa JOCTHTAeT OINpPEelCICHHOro 3HA4YECHHA, KOHAMLHOHED aBTOMATHYECKH
BBIKJIIOYAETCs, U TeMmeparypa HauuHaer pactd. ITo rpadmky onpenenure,
CKOJIbKO MHHYT pa0oTa KOHAULIMOHEP A0 NEPBOr0 BHIKIFOUECHHS.

[ A Te C
KT

221N

0 4 8 12 [ 16 | 20 | 24 | 28

B3. Ha wieryaroit OGymare ¢ kieTkaMu pasMepoM 1 ¢M X 1 ¢M u3o0paxe-
Ha Tpaneuus (cM. puc.). Haiinure ee ruiomaas B KBapaTHIX CAHTHMETpAX.

™\
N
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B4. ITocTaBUIMK HEDTENPOIYKTOB XOUYET 3aKIIOYHTh JOTOBOP HA TPaH-
3uT 11 ThIC. TOHH He(TH Yepe3 oNUH M3 TpeX HePTENpOBOAOB. JInKHa nep-
Boro Hedrenposona papHa 850 KM, JUIMHA BTOPOro HeTENpoBOa paBHa
950 kM, a anuHa Tpetbero — 800 kM. TpaHcnopTHpOBKa OZHOH TOHHB
HedTn Ha 100 kM 1o mepBoMy HedTenpoBoxy crout 1650 pybneit, no BTO-
pomy HedTenpoBonmy — 1450 pyGae, mo TpeTbemy HedTempoBogy —
1700 py6nei. Ckonbko MHJUTHOHOB pyOneH NpUOETCS 3aIUIATHTH 32 CAMBbIH
BBIFOJHBIN TPaH3HT?

BS. Haiinure xopeHs ypaBHeHus log, (2—x)=2.
2

B6. B tpeyronsuuke STK yron S pasen 90°, SH — nepneHauKynsp K

53

7K, cosK = T2 SK = 14. Haiitu SH.

21 6
B7. BbluMCIMTE 3HAYEHHE BBIPAXKEHUA —— + ——— .
3 og; 7 7log7 3
B8. Ha pucynke wusobpaxeH rpaduk npousBomHOM GyHKIMH
y = f(x), onpenenenHol Ha mpomexyTke (—4; 4). Haitaure TOYKy MHHH-

MyMa pyHKuMH y = f(X).

_4\0//4 4

B9. O6vem npasunbHOH TpeyronsHod nupamuasl SABC c Bepliu-
Ho# S pasen 3. Halimure mnowans tpeyronshuka ABC , ecnu BbicOTa
nupamunst SO pasHa 2.

B10. B cnyualiHOM 3KCTIepUMEHTE CHMMETPHUHYIO MOHETY OpocaioT
Tprxabl. HaliTH BEpOSTHOCTH TOrO, YTO peliKa BLIMAAET OMH pa3.
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B11. OGbeM npsAMOYTronBHOrO Mapajielenunena, B OCHOBAHUH KOTO-
POro JIEXUT KBajapaT, paseH 12 M. Y BTOPOTO IPAMOYTOJIbHOTO Napaliie-
- NenMnena, B OCHOBAHHM KOTOPOTO TOXKE JIEKHT KBAJpaT, BHICOTA B TPH
pasa MeHbluE, a peOpo OCHOBaHHMs B TpH pa3a Ooblle, YEM Yy MEPBOTO.
Haiigure o6beM BTOpPOro mpsiMOyroJibHOro mapaiienenumnena (B Kyoue-
CKHX CAaHTHMETpaXx).

B12. Kamensb OpoleH BepTHKaabHO BBEpPX. 3aBUCHMOCTh BBICOTHI, Ha
KOTOPOH HaxXxOOUTCA KaMeHb (IOKa OH HE yTal Ha 3€MIJII0), OMMCHIBAETCA
dopmynoit h(t)=—t* + 14t (h — BBICOTA B MeTpax, ! — BpeMs B CEKyH-
Jlax, npolemee oT MOMEHTa 6pocka). Haiiure, ckObKO CEKYHI KaMEHb
HaXOJWJICA Ha BHICOTE Bbile 48 METPOB.

B13. IMaccaxxupckuit noe3n anuHo#d 300 M IBHXRETCS CO CKOPOCTDHIO
100 xm/uy. HaBcTpeuy emy aBmxeTcs ToBapHbIH moe3n JuHod 600 M co
ckopocThio 80 xM/4. CKONBKO CEKYH[J MPOHIET OT MOMEHTa BCTPEYH Ma-
IIMHUCTOB MOE3/I0B 10 MOMEHTA PacCTaBaHUs XBOCTOBBIX BATOHOB?

B14. Haiimute HanMmeHbliee 3HauyeHHe GyHKUMM y=x’ +3x’ +2 Ha
orpeske [4; 1].

Yacts 2

~ . |cosyictgx =0
C1. PemiuTe cuctemy ypaBHEHHH .
ctg’ x+sin’ y=4

C2. Bricora npsamo#i npusmbl 4BCA,B,C; paBHa \/:/_ . OcHOBaHue
npu3Mbl — TpeyroibHuK ABC, B kotopoM AB = AC, BC =6, tgB = 1. Haii-
JIMTE TaHTeHC yTJIa MEXAY NpaMoii AB| u mnockoctsio BB C).

C3. Pemunte HepaBeHCTBO: log " (7-2x)> -;: .

C4. bonbiuee ocHoBauue AD tpaneuun ABCD paeHO 15, cuHyC yriia
5 . -
ABD pagen 5 . Haiinure paguyc onucaHHON OKOJIO TpaneuMd OKPY>XHOCTH.
CS. Haiigute Bce 3Ha4€HHS p, IPH KOTOPbIX YpaBHEHHE | %%+ x | =p-2
MMEET YEThIpe KOPHSL.

C6. PemnTe ypaBHEHHME B LeNbIX 4ucaax m’ +n° =13.
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Bapuanm 31

Yacts 1

B1. B marasune uena tenesusopa 5000 py6aeii. Ckonbko py6ureit Oy-
JET CTOMTh TEJIEBU30p N0CHEe ABYX MOHHXKEHHH 1eHsl Ha 10%?

B2. Ha pucyHke nokasaH rpauk M3MEHEHHs TEMIIEpATYphl BO3AyXa.
Ha ocu abcuucc orMedaeTcs BpeMsi CYTOK B 4acax, Ha OCH OpIHHAT —
3HauEHUE TeMIepaTyphsl B rpaaycax. CKOJbKO 4acoB TeMmeparypa Oblia
Hike 20 rpagycos?

Bpewms, dachl
g

0 4 8 12 [ 16 ] 20 | 24

B3. Ha xnervaroii 6ymare ¢ kiuetkamu pasmepoM | cMm X 1 cMm H30-
OpakeH MHOTOYTO/BHUK (CM. pHc.). HalinuTe ero miomans B KBaIpaTHBIX

CaHTHMETPAX.

d
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B4. Jlna u3roTopneHus KHWXKHBIX MOJNOK TpeOyercs 3aka3ate 30 oau-
HAaKOBBIX JEPEBAHHBIX NaHeNeH B oqHOH K3 Tpex GupM. [lnomany kaxnoi
naHenu pasHa 0,9 M°. B TaGnuue NpPUBEIECHBI LICHBl Ha MaHENH M Ha HX
pe3Ky. CKonbko pybiieid Hy»HO 3aIUIaTHTh 33 CaMblil BBITOAHbIM 3aKa3?

CTOMMOCTB NaHe R Pe3ka naneseii
®upma 2
(py0.3a1m’) (py6. 3a onHy nanean)
1 210 50
2 250 40
300 300 25
N 3 1
BS. Haiinure kopeHb ypaBHEHUS =—,
3+42x 2

B6. B tpeyronsanke ABC AB=BC =3, sinC= ? . Haiitu AC.

log,5  log,7
log,25 log, 49

B7. BeluucnuTe 3HaU€HHE BRIPAXKEHHS

B8. ®ynkims f(x) onpeneneHa Ha mpoMexytke (—6; 7). Ha pucyHke
1300paxkeH rpauK NPOM3BOMHOM 3TOM QYHKLHH.

K rpaduky ¢yHknuud npoBend Bce KacaTelbHbIE, COCTAaBIAIOLIHE C
0Cb10 abcuucce yron 45°.

VKaXUTE KONMYECTBO Touek rpaduka GpyHKIHH, B KOTOPHIX MpoBee-
HBI 3TH KacaTeJbHbIE.

VA

"y
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B9. IInomans 60KOBOH MOBEPXHOCTH LMIMHApA paBHa 187, a ero BHI-
cora pasHa 3. Haiigute paguyc ocHOBaHHA WHIMHIpA.

B10. B cnyuaiiHOM JKkCiepUMEHTE CHMMETPHUUYHYIO MOHETY OpocaroT
TpwxAbl. HaliTu BepOATHOCTE TOro, YTO OpeN BRINANET HE BHIMAJET HU Pasy.

B11. O6wvem unnusapa pasex 12. Haitnute 00beM LHIHHApPA, €CIIH €70
BBICOTY YBEJIMYHThH B 2 pa3a, a paiuyCc — YMEHbBLIUTE B JiBa pa3a.

B12. MarepuaneHas TOYKa JBHXKETCA MO KOOPAMHATHOH MpAMOM 1o
3akoHy s(¢)=2t" —5t+3 . Hailiaute MOMEHT BpeMeHH, KOTJla TOUKa OCTa-
HOBHUTCHL.

B13. U3BecTHO, 4TO MycTOi GacceiH 3amonHseTcs MepBoit TpyOoii 3a
2 yaca, a BTOpo# TpyOoi — 3a 3 yaca. [ToJHOCTBIO 3anmonHEHHBIN Oacceitn
BBUIMBAETCA YePe3 TPEThIO TPyOy 3a 6 4acoB. 3a CKOJIBKO YacOB 3aMOIHHTCA
W3HAYaIbHO MyCTOMN OacceiiH, eciii OTKPBITh BCE TPU TPYObl OTHOBPEMEHHO?

B14. Haiinute nauGonpuee 3naueHne GyHkumu y=x*—2x’+3 Ha

otpeske [-2; 2].

Yactb 2

4sin’ x—4sinx =3
Y —2y+4=2cosx

C2. luamMeTp OKpY>XHOCTH OCHOBaHHS LMIMHApA paBeH 13, obpasyio-
mas wwiMHapa paBHa 10,5. IlnockocTs nepecekaeT ero OCHOBaHHS 1O
xopJam AauHbl 12 1 5. Haitnute TaHreHe yriia Mexay 3TOH MIOCKOCTHIO U
IVIOCKOCTBIO OCHOBaHUS LIWJIMHAPA.

C1. Peliute cucTeMy ypaBHEHHIA

logyy (x°~2x)
C3. Pemnte HepaBeHCTBO: (5) >1.

C4. TpaBuibHbld NBEHAALATHYTONBHUK A 4,...4,, BIHCaH B OKPYXK-

HOCTb paguyca 7. Haiiaute nnowmans tpeyroabHuka 4 4,4, .

. . 3
CS5. Haiinurte Bce 3HaueHHs p, IPH KOTOPBIX YpaBHEHHE [sinx| = p~ He
HMeEET KOpHEH.

C6. Haiinute HaMMeHblIee HATYpajibHOE 7, NPH KOTOPOM HYHCIIO
2010!=1-2:3:-2009-2010 ne nenutcs Ha n"
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Bapuanm 32

Yacts 1

B1. B mara3une nena xonoaunbHuka 12000 py6neit. Cxonbko pybneit
OyIeT CTOMTh XONOMMIBHHUK NOCIIE ABYX MOHMKeHHH LeHb! Ha 10%?

B2. Ha pucyHke nokasaH rpa¢uk M3MEHEHHS TeMIIEpaTyphbl BO3AyXa.
Ha ocu abcuucc otmedaetcs BpeMsi CYTOK B Hacax, Ha OCH OpIMHAT —
3Ha4Y€HHE TemIepartypbl B rpagycax. CKoNbKO 4acoB Temreparypa Oblia
. Hmxe 24 rpagycos?

| AT°, C
34
30

28

8 Bpemsi, yachl
+ >
0 2 4 6 8 10 | 12 14

B3. Ha kneruatoii 6yMare c kieTkamHu pa3mepoMm 1 cM X 1 cM H30-
OpakeH MHOTOYroJibHUK (cM. puc.). Haiinute ero miomaas B KBagpaTHBIX
CaHTUMETpaXx.
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B4. Jlns u3rotoBieHus okoH TpebyeTcs 3aka3arh 50 OMHHAKOBBIX CTe-
KOJI B OfHOM M3 Tpex ¢upm. [Tnomans kaxaoro crexna pasHa 1,6 m>. B
TabIHLEe IPUBEAEHBI LIEHBI Ha CTEKIIO M Ha pe3Ky cTekol. Ckonbko pybnei
HY)KHO 3aIUIaTHTh 32 CAMbIH BBIFOJHBIN 3aKa3?

Oupma CroHMoCTh cTEKIa Pe3ka crekia
P (py0.3a 1 m?) (py©. 3a onHoO cTEKJI0)
1 130 40
140 30
200 BecninatHo
. 2 1
BS. Halinute kOpeHb ypaBHeHUs l = 3
-Xx
s VB
B6. B tpeyronsauke BCD BC=CD =4, sinD = -5 Haiitu BD. -
logz 7 logg, 1
B7. Beryucnure 3HaUYeHHE BRIPAKEHUS 3 ————+ 27,
log, 343

B8. ®ynkuus f(x) onpeneneHa Ha npomexytke (—S; 5). Ha pucyske
n300paxeH rpapuk npousBoaHod 3tol dyHkumu. K rpaduky ¢dynkummn
HpOBETH BCE KacaTelbHblE, COCTABIAIOLIME C OChbio abcumce yrom 135°.
YKaXuTe KOIMYECTBO TOYEK rpaduka (QyHKLHH, B‘K(STOprX [POBEICHBI
9TH KacaTelbHbIE.

2%

n
’—‘/

)

i 4

B9. IInomanp 60kOBOH MOBEPXHOCTH HUIHHIpPA paBHa 14T, a ero BbI-
cora paeHa 7. Hailnute paauyc ocHOBaHMS LIMIIMHApA. '
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B10. B ciyuaiiHOM 3KCIIEpHMEHTE CHMMETPHYHYIO MOHETY GpOCAIOT
yeThIpe pa3a. HalTu BEpOATHOCTH TOro, YTO Ope BHINAJET ABa pasa.

B11. O6vem unnuuapa pase 16. Haiinute o6beM LHIHHApA, €CIIH €10
BBICOTY YMEHBILUTE B TP Pa3a, a pauyc — yBEJIHYHTH B TPH pa3a.

B12. MatepuanpHas TouKa JBHXETCS MO KOOPOMHATHOW NpPSAMOM IO
3akoHy s(f) =3¢’ — 6t +2 . Haitaure MoMeHT BpEMEHH, KOTJa TOYKa OCTa-

HOBUTCA.

B13. 3BecTHO, uTO MycTO# OacceiH 3amnoaHseTcs nepBoi TpyoOoii 3a
3 gaca, a Bropo#l TpyOoii — 3a 4 vaca. IToNHOCTBIO 3aIOJHEHHBIH Oac-
CEeHH BBUIMBAETCS 4Yepe3 TPeThlo TpyOy 3a 2 yaca. 3a CKOJNBKO 4acoB 3a-
NIOJIHUTCA M3HAa4yalbHO MYCTOH OacceilH, eC/iM OTKPBITH BCE TpH TPYOHI
OIHOBPEMEHHO?

B14. Haiinute nHauGosbinee 3HayeHue QyHKUMH y =x' —4x’+5 Ha
orpeske [-3; 3].

Yacrtsb 2

2cos’ x—15cosx+7=0
C1. Pemute cucreMy ypaBHEHHH
V' +y+1 +sinx=0

C2. TnaMeTp OKpYKHOCTH OCHOBaHMS LMIIMHApA paBeH 17, oGpasyio-
as uMIMHApa paBHa 23. [nockocTh nepecekaeT ero OCHOBaHMA 1O XOp-
JaMm JuiMHbl 15 n 8. Haiimure TaHreHC yria Mexay 3TOH IJIOCKOCTBIO U
IJIOCKOCTBIO OCHOBaHHMSA LIMJIMHADA.

12x+4
S5-x > 9

x+1

: o
C3. Peminte HepaBeHCTBO: 3

C4. IlpaBunbHbli ABEHAOUATHYTONBHUK 4 A,...4, BIHCaH B OKPYX-
HOCTb paanyca 6. Halinute niowmans yeTeipexyronbauka 4 A4, 4,4, .
: N
C5. Haiinure Bce 3HAaueHMs p, NPH KOTOPHIX ypaBHEeHHe €' % = p
HMEET €IMHCTBEHHBIH KOPEHb.

C6. Haiinure HaWMeHbLIEEe HATYypalbHOE #, NMPH KOTOPOM YHCIIO
2010!'=1-2-3---2009-2010 He nenuTcs Ha n
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Bapuanm 33

Yactp 1

B1. B Marasune ueHa HoytOyka 25000 pybuneii. CKOJILKO 6yznet cTouTh
HOYTOYK 1OCJIE JBYX NOHH>XEHUH LEeHb! Ha 20%7?

B2. Ha pucyHke mokasaH rpa@¥k M3MEHEHHUs TeMIIEpaTypsl BO3dyXa.
Ha ocu abcuucc orMeyaeTcs BpeMs CyTOK B Yacax, Ha OCH OpAMHAT —
3Ha4Y€HHE TeMIEpaTypel B rpagycax. CKOObKO 4acos Temmnepatypa Oblia
Bblwe 21 rpaxyca? '

| T°, C
2011

Bpewms, uacsl
>

0 6 12 | 18 | 24 | 30 | 36

B3. Ha xneryatoi Gymare ¢ kieTkaMu pasMepoM | cM X | cM u3o-
OpaxeH MHOrOyronbHHUK (CM. puc.). Hailinure ero miomank B KBaapaTHBIX
CaHTHMeETpaXx.

/
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B4, J[ns u3roToBeHHs] KHW)XHBIX MONOK TpedyeTcs 3aka3ars S50 onu-

HaKOBBIX JIEPEBAHHbBIX MaHeeH B oNHOH H3 Tpex ¢upM. [lnomans kaxnoi
2

naHeny pasHa 0,75 m”. B Tabnuie npuBeneHHI LieHbl Ha MAHENH M Ha UX

pe3ky. Ckosbko pybnelt Hy)HO 3aMiaTHTh 3a CaMblil BHITOIHBIH 3aKa3?

@ CronMocTth naHes (pyo. Pe3ka maHese
HpMa 2
3alm) (py0. 3a oAHY naHeJb)
200 40
180 ' 50
3 250 Becnnatno
. 3
BS. Haiinurte xopeHb ypaBHeHHS =—,
2x—4 5

. 7
B6. B tpeyronsuuke POR PQ=(QR=28, sin P= _\{t—_— . Haiitu PR.

log, 2
log, 80

B7. HalinuTe 3Ha4eHue BeIpaxxeHus 4 +logg, 5.

B8. ®yukuus f(x) ompenenena Ha npomexytke (—4; 7). Ha pucynke

u3o0paxeH rpadpuk npousBoaHoH 310 ¢yHkuMu. K rpaduky dyHkumu
NPOBENH BCE KacaTellbHbI€, COCTaBISIOIIME C OChl0 abcuucc yronm 60°.
VKaXHUTe KOJIMYECTBO TO4eK rpadyka GyHKLUH, B KOTOPBIX IPOBEICHBI

3TH KaCaTCJIbHBIC.

-4 0 // 7

"y

B9. Ilmomane 6OKOBOI MOBEPXHOCTH LIMIMHAPA paBHa 127, a ero Bbl-

corta paBHa 4. Haiinqute paauyc OCHOBaHHUS LIMITHHAPA.
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B10. B cnyyaiiHOM 3KcrepHMeHTE CHMMETPHYHYIO MOHETy OpocaioT
JeThIpe pa3a. HalTH BEposATHOCTH TOTO, YTO OpPEJT BBINAAET OMH pa3.

B11. O6veM umnuHapa pasex 18. Halinnte o6beM IUIHHADPA, €CIH €ro
BBICOTY YBEJIMYHMTE B JIBa pa3a, a pafAilyC — yMEHBILHUTE B TPU pasa.

B12. MarepHaisHas Touka JBIXKETCA MO KOOPAMHATHOH MpPAMOW HO’
sakony s(t)=¢>—11t+5. Haiimure MOMEHT BpeMeHH, B KOTOpBIH CKo-
pocTh TO4KH OyAeT paBHa 1 M/c. '

B13. U3BecTHO, YTO nycToit 6acceifH 3anonHseTcs nepBoi Tpy6oit 3a
3 4aca, a BTOpo# TpyOoit — 3a 5 yaca. IlonHOCTBIO 3anonHeHHBIH Oac-
CeHH BBUIMBAETCS 4Yepe3 TpeThlo TpyOy 3a 2 yaca. 3a CKOJIBKO 4acoB 3a-

TIOJHMTCA M3HAYANbHO NMycTOH OaccedH, €CIM OTKPBITh BCE TPHU TPYyOHI
OAHOBPEMEHHO?

: , 4
B14. Haiinute Hanbonsluee 3HaueHHe QYHKUMH y = x* -§x3 +2 Ha

orpeske [-2; 3].

Yacts 2

‘ tg x(1—ctgx) =étgx(tgx—1)
Cl.P i .
€LLINTE CUCTEMY ypaBHEHHH 6y 1l—2sinx=0

C2. [lnaMeTp OKpY>XKHOCTH OCHOBAaHHUSA LMJIMHIpa paBeH 15, oOpasyro-
masg unmnuHapa pasHa 31,5. TInockocTe mepecekaeT €ro OCHOBaHHUS MO
XopaaM IjvHbEL 9 ¥ 12. HaliguTe TaHreHC yria MexIy 3TOoi MIOCKOCThIO U
IJIOCKOCTBIO OCHOBaHHMSI LIMJIMHADA.

1
2
C3. Pemmte HepaBeHCTBO: 4% % + x8* < §

C4. bokoBasi CTOpOHa paBHOOEAPEHHOH Tpameuuu paBHa 15, a OCHO-
BaHUs paBHbI 7 U 25. Haliinte nuaMeTp OMMCaHHON OKOJIO TPANELHH OK-
PY>XHOCTH.

CS. Hailnute Bce 3HaYeHHUS p, IPH KOTOPBIX YpaBHEHHE Jx = x + p|
HMEET EAHHCTBEHHBIH KOPEHb.

C6. Haiinute HaMMeHbILEEe HAaTYpalbHOE n, TPH KOTOPOM YMCIIO

2010!1=1-2-3---2009-2010 He xemuTcs Ha 1"
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Bapuanm 34

Yacrs 1

B1. Ilpogagen 3akynaet Ha orntoBoi 0aze 6oTHHkH 1o nene 800 py6-
neH 3a onHy napy. Ilpu BBICTaBICHHH B TOPIrOBBIH 3al MpojaBell JenacT
HaueHKy 20%. Ckonbko py6neit CTOMT ofHa mapa OOTHHOK B C€30H pac-
OpoJax, KOrja LieHa Ha Bce ToBaphl oHWxkaeTcs Ha 10%?

B2. Ha rpaduke moka3aHo W3MEHEHHE AaBJICHUA B AapoBOH TypOuHe
nocine 3anycka. Ha ocH abcuuce oTknanpiBaercsi BpeMs B MEHHYTax, Ha OCH
opauMHaT — JaBiieHHe B atMoctepax. Onpenenute Mo rpaguky, CKOIBKO
MHHYT JaBJeHHue ObUT0 HIXe 5 atMocdep?

IIOA JlaBnenue napa, aTm.

9

8

7

6

5

4

3 /

2

! Bpems, MuH.

P

0 4 8 12 16 | 20 | 24

B3. Ha xneryaroii 6ymare ¢ kieTkaMH pasmepoM 1 cM X 1 cM H30-
-OpaxeH MHOrOyroibHMK (CM. puc.). Haliaure ero miowans B KBaApaTHBIX

CAHTHMETpax.

>
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B4. JIns H3roTOBJIEHHS OKOH TpeOyeTcs 3aKa3aTh 45 OIMHAKOBBIX CTe-
KOJ B ofHOM u3 Tpex ¢upm. Ilnomanp Kaxnoro crexkia paBua 1,2 M. B
TaGMuLe NPHBENEHBI LEHb] Ha CTEKIIO ¥ Ha pe3Ky cTekoi. Ckonbko pyOnei
HYXHO 3aILTaTHTb 3a CaMblil BBIFOAHBIN 3aKa3?

CTOHMOCTE cTEKJIA . Pe3ka crexia

Dupma (py6.3a 1 MZ) (py0. 32 0AHO CTEKJIO)
150 40
190 becnuiatHO
3 110 70
— 3
BS. Haiinure kopeHb ypaBHeHHS 2x5 4 = 5

B6. B tpeyronsauke MLN MN = LN =15, sin M = gl?{z . Haiitu ML.

log, 21 7
B7. Beluncnure 3HaueHHe BbIpaXEHHs O8s I—ng—.
log;3 log,3

B8. Oynkimsa f(x) onpenenena Ha npomexytke (—6; 5). Ha pucynke
u300paxeH rpa¢puk mpousBonHod 3toi ¢yHkumu. K rpaduky yHxumu
IIPOBENIM BCE KacaTeNlbHble, COCTABIAIOIIME ¢ OCblo abcuucc yrom 30°.
VKa)XHTE KOJIHYECTBO TOUEK rpaduka (QyHKLHH, B KOTOPBIX IIPOBEIECHBI
3TH KacaTelbHbIE.

YA

AT
11,

B9. B IPAMOYTOJILHOM [apajieNenunene ABCDA\BC\D; AB = 4,
A,D, =22, AA, =1. Halinute NIMHY QHAaroHanu napajuencnunena
DB, .
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B10. B cnyualiHOM 5KCIEpHMEHTE CHMMETPHUHYIO MOHETY GpOCaroT
4eThIpe pas3a. HaliTu BEpOATHOCTB TOrO, YTO pelliKa BhINANAET TPH pasa.

B11. O6nsem unnunapa paseH 25. Haiinire 00beM HHIMHADPA, ECIH €0
BBICOTY YBEJIHYHUTE B IATh pa3, a paiHyc — YMEHBIIHUTH B NATh pas.

B12. MarepuasnbHas TOuKa ABHXKETCS IO KOOPAHMHATHOHM NpPAMOi IO
3akoHy s(f)=2t’ —3t+2. HaiimuTe MOMEHT BpPEMEHH, B KOTOpBI CKO-
pocTs ToukH Oyzner paBHa 1 m/c.

B13. Ecnu iBy3Ha4yHOE YUCIIO pa3fieNIuTh Ha CyMMY ero uudp, TO B ya-
CTHOM NOJIY4HTC 7 U B ocTaTke 6. Eciii e 3To 4HCno pa3fenuTs Ha Mpo-
U3BEIECHHE €ro UHbp, TO B 4YaCTHOM Noiy4yutcs 3 U B ocratke 11. Hakinure
HCXO/HOE YHCIIO.

B14. Haiinure Haubonbluee 3HaueHHe GYHKUMH Y =X +Xx’+4 Ha
orpeske [-2; 1].

Yactb 2

ctgx(l—tgx)=tgx(ctgx—1)
C1. Pemnte cHcTeMy ypaBHEHHIH .
VY =10y +27 +2cosx =0

C2. /InameTp OKpYXHOCTH OCHOBAaHHs IIWIHHIpA paBeH S5, 0Gpa3syio-
11as UMIHHApPa paBHa 7. ITOCKOCTE nepecekaeT ero OCHOBaHHS 110 XOpAaM
e 3 ¥ 4. Haliaure TaHreHe yriia MeXIy 3TOH IUIOCKOCTBEO M ILIOCKO-
CTbIO OCHOBaHHSA LHJIMHApA.

? 7
C3. Pewmte HepaBeHCTBO: 7% % + x'*81% — x87 < 7

C4. IleHTp OKPYXKHOCTH, ONHMCAaHHON OKOJIO TPAaIeLHH, JIOKHT Ha ee
GonbiieM ocHoBaHMH. BokoBas cTopoHa Tpanmeuuu paBHa 15, paauyc ok-
PY’KHOCTH paBeH 12,5. Haiinute miomans TpaneuyH.

- 3
CS. Haiftn Bce 3HaueHMs p, NPH KOTOPBIX YpaBHEHHE p — 2C0S8'x =
= 3c0s2x HE HMEET KOpHEH.

C6. Haiinute HaMMeHbllee HATYpajibHOE M, NMPH KOTOPOM YHCIIO

20101=1-2-3---2009-2010 He genuTCs Ha 1"
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Bapuanm 35

Yactn 1

B1. IlpogaBen 3akymaer Ha onToBOM 0aze MOHHTOPBI IO LiEHE
6000 pyOueit 3a mTyKy. IIpu BeicTaBICHHN B TOProBBIH 3a]1 NIpoJaBel Ae-
naer HaueHKy 10%. Ckonbko pyOinel CTOUT OJUH MOHHUTOP B CE€30H pac-
NpoJaXx, Korja LieHa Ha Bce ToBaphl cHxkaercs Ha 20%?

B2. Ha rpaduke nokasaHo u3MeHEHHE JaBJICHUS B MApOBOH TypOuHE
noce 3anmycka. Ha ocu abcumce oTiiiaapiBaeTcst BpeMs B MUHYTaxX, Ha OCH
OpAHHAT — JaBJIeHHE B aTMocdepax. Onpenenure no rpaguky, CKOJIBKO
MHHYT JaBJieHue 6bu10 BhIIIE 6 aTMOChEP?

|1 K JaBneHue napa, at™.
14
[12
10
8
6
4 :
2 '\n-—/
Bpems, My I—;
2 4 6 8 10

B3. Ha wieryaroli Oymare ¢ kjieTKkaMH pasMepoM 1 cM X 1 cM u3o-
OpaxkeH MHOTOYTONBbHHUK (CM. puc.). Haliaure ero miomans B KBaapaTHBIX

CaHTHMETpax.
/\\\

T~

SN

>t

N\

N
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B4. JIns u3rotoBneHs KHIKHBIX MOJNOK TpeOyetcs 3aka3ath 20 onu-

HAaKOBBIX JEPEBAHHBIX HaHelNel B ogHoH U3 Tpex ¢upM. [iowmans kaxnoi
2

nareny papHa 1,1 M°. B TaGnuue npuBeneHB LEHBI HA MAHEIH M HA HX

pe3ky. Ckonbko py6iiei Hy)KHO 3aIUIaTHTh 3a CaMblii BHITOAHBIH 3aKa3?

®upma CronMocTh nalzle.rm Pe3ka nanenei
(py0.3a 1 m") (py0. 32 oy NaHenb)
1 400 becninatrno
2 350 50
3 300 70
~ B5. HaiiguTe KopeHb ypaBHEHHS +?2x = %

B6. B tpeyronnuuke STK ST=SK =12, sinK = ié—l . Haiitu TK.

log, 25 . log 713
log, 65 log, 65

B7. BeruuciuTe 3HaueHHE BHIPAXKEHHUA

B8. ®yukuus f(x) onpeneneHa Ha mpoMexyTke (—5; 6). Ha pucynke

n3obpaxeH rpapuk npousBoaHoH 3tod ¢yHkuMH. K rpaduky byHkuMH
IIPOBENIH BCE KacaTelbHbIE, COCTABIAIOLIME ¢ OChbl abcumcc yron 30°.
YKaxHuTe KOJMUYECTBO TOYEK rpaduka QyHKIHH, B KOTOPHIX IPOBEAEHEI

3TH KaCaTCJIBbHBIC.

VA

B9, O6vem mununapa paBeH 4%. Haiinute nuameTp OCHOBaHHS LIM-

JIUHOpPA, €CJIH €TI0 BBICOTA paBHa 1.
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B10. B cny4aiiHOM 3KCrEpHMEHTE CHMMETPHYHYIO MOHETY OpocaroT
Tpu pa3a. HaliTu BeposTHOCTB TOTO, YTO OpEJI BHINALET HE MEHEE BYX Pa3.

B11. ITnomans GokoBOit MOBEepXHOCTH LMIMHApA paBHa 24. Halinute
Iomaab OOKOBOH MOBEPXHOCTH LIAIMHAPA, €CJIM €70 BBICOTY YBEIHYUTE B
JIBa pa3a, & paglyc — YMEHbUIUTH B TPH pas3a.

B12. MatepuanpHas TOYKa ABHXKETCSA MO KOOPIHHATHOH NpPAMOMH 1O
3akony s(¢) =t — 4t +1. Hailnure MOMEHT BpeMEHH, B KOTOPBIH CKOPOCTb
TOUKH Oyzer paBHa 2 M/c.

B13. Ecnu nByX3HayHOE YHCIO Pa3JelUTh Ha CyMMy ero nudp, To B
YacTHOM Monydurcs 4 U B ocratke 6. Eciu jke 39T0 4HCIIO pa3fenuTh Ha
MIPOU3BEACHHE €ro Hudp, TO B 4aCTHOM TMONYy4UTcs 1 U B octaTke 22, Haii-
JIUTE HCXOIAHOE YHCIIO.

B14. Haiinute HamMeHbmiee 3Hauenve GyHKumH y=x*~2x’+3 Ha
otpeske [-2; 2].

Yacts 2

2cos2x=4cosx—3
CL.P 0 ——— .
CLINTE CHCTEMY YPaBHEHHH 2y - \/Ectgx

C2. IluaMeTp OKPY’>KHOCTH OCHOBaHHS IHIHHpaA paBeH 10, oOpa3yro-
mas UWIHHApa paBHa 7. IInockocTh nepecekaeT ero OCHOBaHHUSA 110 XOpJAaM
Hb! 6 ¥ 8. HalinuTe TaHreHc yriia MexIy IJIOCKOCTHIO OCHOBAHHSA IH-
JHH]PA ¥ 3TOH IIOCKOCTBIO.

C3. Pemmnre HepaBenctBo: log, log, , log,, x+l <0.
3 ’ x+7

C4. Okono Tpaneuuy, OCHOBaHHs KOTOPOi paBHbI 4 U 16, onucaHa Ok-
pyxHoCTb. Haliute pagnyc okpyHOCTH, BIIMCAHHO# B TPANeELHIO.

CS5. Haiiaute Bce 3Ha4€HHS p, NIPH KOTOPBIX ypaBHEHHE
3 .
3cos 6x + cos 3x — p = 0 He UMeeT KOpHEH.
C6. Haiinute Haubonblee HaTypaJibHOE #, TPH KOTOPOM YHMCIIO

2010!=1-2-3---2009-2010 jenyres Ha n" .
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Bapudum 36

Yacre 1

B1. IIponasew 3akymaeT Ha onTOBOM 6a3e COTOBBIE TeNedOHBI O LIEHE
6000 py6ineit 3a mryky. Ilpu BbICTaBIEHHH B TOPTOBBIN 341 TpofaBell Je-
naet HaueHkKy 30%. Ckonbko pyOsielt CTOUT ONMH COTOBBIH TenaedoH B ce-
30H pacnpojax, KOoraa LieHa Ha Bce TOBaphl CHUxkaeTcs Ha 20%?

B2. Ha rpaguke noka3saHo U3MEHEHHE JaBJ€HHS B IapoBoi TypOuHe
nocie 3anycka. Ha ocu abeumce oTkiIaapiBaeTcs BpeMs B MMHYTax, Ha OCH
OpIHHAT — JaBjJeHue B atMochepax. Onpenenure no rpaduky, CKOJIbKO
MHUHYT JaBneHue Obu1o HUke 12 atMochep?

|24—‘ JlaBJicHHe Mapa, aT™.

21
I18
15 /" N
12
9 —a
6
3

Bpems, Mus.

>

4 8 12 | 16 | 20 | 24

B3. Ha kneryartoif Oymare ¢ kieTkaMd pasmepoM 1 cM X 1 cM uso-
OpakeH MHOroyToJIbHUK (cM. pHc.). HalinuTe ero miomans B KBaJpaTHBIX
CaHTHMETpaXx.
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B4. [Ins usrorosieHus okoH TpedyeTcs 3aka3ate 10 OAMHAKOBBIX CTe-
KOJI B OfIHOH U3 Tpex ¢upm. [Tnomans kaxxaoro cTexna paBHa 2 m>. B Tab-
JHIE TPMBEICHBI LEHBI HA CTEKNIO ¥ Ha Pe3Ky cTekomd. CKombko py6ieit
HY>KHO 3aILTaTHTh 32 CaMbIii BRITONHBIH 3aKa3?

Dupma CroumocTts crgmla Pe3ka crekJia
(py6.3a1 Mm% (py0. 3a 01HO cTEK10)
1 150 156
2 160 140
3 170 133

BS. Haiinute kopeHb ypaBHEHHUs > = 1

2x—-1 2°

B6. B tpeyroasuuke ABC AB = BC, AH — mnepnesmukymsip k BC,
AC=8, sin 4 ____‘{; . Haiitu AH.

B7. BeruMcnuTe 3Hau4€HHE BHIPAXKEHHS 2 - ______10g3 > +7%852
log, 25

B8. ®ynkius f(x) omnpeneneHa Ha nmpoMmexyTke (—4; 5). Ha pucynke

u300paxkeH rpaduK NIPOU3BOAHOM 3TOH QYHKIIHH.

K rpaduky ¢yHkumm mpoBenu Bce KacaTenbHbIE, COCTABISOLIUE C
ocbo abcumcce yron 150°.

YKaxHTe KOJTHYECTBO TOUEK rpaduka QyHKIMH, B KOTOPBIX MPOBEAE-
HbI 3TH KacaTeJbHbIe.
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BY9. O6bem npaBuibHOMN TpeyronbHoH nupamuasl SABC' ¢ Beplun-
Hoit S paseH 50. Haitnure BoicoTy mupamuasl SO, eCiiu MIoW@as Tpe-
yronsHuka ABC pasna 10.

B10. B cny4aiiHOM JKCrepUMeHTEe CHMMETPHYHYIO MOHETY OpOcaroT
TpH pa3a. HalTu BepoATHOCTB TOTO, YTO Open BeIMageT Oosee ABYX pas.

B11. Ilnowane 6oxoBOM NOBEPXHOCTH HWIMHAPA paBHa 32. Hainute
nowanp 60KOBOH NOBEPXHOCTH LMIMHAPA, €CIIH €r0 BHICOTY YMEHBIIUTh
B JBa pa3a, a paiHyc — YBEJIHYUTh B TPH pa3a. '

B12. MarepuanbHas TO4Ka JBHXKETCS II0 KOOPAWHATHOM mpsAMOi 1o
3akoHy s(f) =t —5t* + 2t +1. Haiiiute MOMEHT BpeMeHH, B KOTOpBIi yc-
KOPEHHE TOUKH ByeT paBHO 2 M/c’.

B13. Eciin 1By3HaYHOE YHCIIO Pa3aesiuTh Ha CyMMY ero uudp, To B ya-
CTHOM Momy4uTcs 8 U B ocTarke 7. Ecnu xe 3T0 4ucIIo pa3fenuTh Ha Mpo-

H3BEACHHE ero Ludp, To B yacTHOM nosry4yurcs 10 u B octarke 1. Haiinure
HCXO/IHOE YHCJIO.

B14. Haiinute HauMeHblee 3HaYeHHe QyHKUMM y=x' —4x’+5 Ha
orpeske [-3; 3].

Yacts 2

sin2x =sinx
C1. Pemnre cuCTEMY YpaBHEHUH > .
‘ ,/ yo+y+ \/—3_ =tgx

C2. [InaMeTp OKpY>XHOCTH OCHOBAaHMs LMJIMHIApa paBeH 8,5, obpa-
3yrollias LIMIMHApa paBHa S. ITMOCKOCTh NepecekaeT e€ro OCHOBaHMA IO
xopaaM anuHbl 4 ¥ 7,5. Haliaute TaHreHc yrna mexnay oOpasyroileH 1H-
JMHApA U 3TOH IJIOCKOCTBIO.

1

C3. PemuTe HepaBeHCTBO: log, (log2 (2 —log, vx—1 ) - 1) < 5

C4. B npaBuiibHbIi IIECTHYTONBHHK CO CTOPOHOM, paBHOH 12, Briuca-
Ha OKPYXHOCTb, B KOTOPYIO BIIMCAaH NMpaBWIbHBIH TpeyronbHUK. Hafinure
CTOPOHY 3TOro TPEYTONbHHKA.

CS. Haiinute BCe 3HaueHMd p, IPH KOTOPHX ypaBHEHHE 5co0s’x — p+

+ 4cos2x = 0 He UMeeT KOpHEH.
C6. Haiigute HaubGonblliee HaTypaJibHOE #, IIPH KOTOPOM YHCIIO
3
2010!'=1-2-3---2009-2010 nenurcs Ha n"
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Bapuanm 37

Yacts 1

B1. Ckonbko py0reit cTOMT TeleBH30p B Marasue, ecii oH Ha 20%
Jopoke MarHHTOOHa, a MarHuTodoH Ha 10% neinesne nbulecoca, CTOS-
utero 8000 py6inei?

B2. Ha rpajuke noka3aHo U3MeHEHHE CKOPOCTH CaMOJIETa B TIOJIETE.
CKOJIbKO 9aCOB CKOpPOCThb camoneTa Obina Hike 800 kM/4?

[ A v, kM/4
1600
14(:)0
1200 ,
1000 -
800
600 —

400
I Bpewms,
200 4ackl

2 la]l el 8]10]12]14]16"

B3. Ha wierqyatoi Oymare ¢ kiieTKaMH pasMmepoMm 1 cM X 1 cM u3o-

OpaxeH MHOTOYTOJIBHUK (CM. puc.). Haiiture ero miomans B KBaApaTHbIX
CaHTHMETpax.
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B4. J[ns M3roToBIeHHs KHIXKHBIX NOJIOK TpeOyeTcs 3akasath 15 omu-
HaKOBBIX JEPEBSAHHBIX NaHeleH B ogHOH U3 Tpex ¢upm. Ilnomans kaxmoi
NaHesau pasBHa 1,2 M>. B Tabiuie NIPHUBEACHH 1IEHBI HA NMaHENId M Ha UX
pe3Ky. CkonbKko pybnel Hy)HO 3arIaTUTh 3a CaMblii BBITOIHBIH 3aKa3?

@ 4 CronmocTth naHenn (pyo. Pe3ka naneneit
HpMa 2
3alm) (py6. 3a oIHy MaHeJIb)
330 120
2 400 becmuatao
350 90

1

6-5¢ 8

BS. Haitnure xopeHb ypaBHEHHs

B6. B tpeyronsunke PQR PR = QR, PH — nepnesaukynsap Kk OR,

PQ =5, sinQ :—2{9 . Ha#ttu PH.

log, 17

23

B7. BelunciuTe 3HaU€HHE BBIPAXKEHUS +logs,, 31.

B8. Oynkius f(x) omnpexaeneHa Ha npoMexytke (—3; 5). Ha pucynxe
u3obpaxkeH rpadguk npousBogHOH 3ToM (yHKiMHU. K rpaduky dyHkumu
NpOBENTH BCE KacaTelibHble, COCTaBJSAIOIIME C OCblo abcuucc yrom 45°.
VYKaXHuTe KOJIMYECTBO TOYEK rpadMka (YHKLHH, B KOTOPBIX NPOBEICHBI
3TH KacaTelbHBbIE.

yA

\[ AN

il 4

BY9. O6beM npasuibHON TpeyronbHod mupamuasl SABC ¢ sepu-
noit S pasen 5. Haiinute BbicoTy nupamuasl SO, eciu ruomane Tpe-
yronsHuka ABC pasha 2.
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B10. B ciyuaifHOM 3KCIIEpMMEHTE CHMMETPUYHYI0 MOHETY OpocaroT
TpH pasa. HaiiTi BeposSTHOCTB TOTO, YTO pellKa BhIMafeT He Holee Tpex pas.

B11. ITnowaar G0KOBOH MOBEpXHOCTH LWIMHApa paBHa 4. Haitnure
mIomazab 60KOBOH MOBEPXHOCTH LIMIIHHAPA, €CIIH €70 BBICOTY YBEIHYHMTH B
IBa pa3a, a pailyc OCHOBaHUS — YMEHBLIUTH B YETBIPE pa3a.

B12. MartepuanbHas TOYka OBHXKETCSA N0 KOOPAHMHATHOH NPAMOH IO
3akony s(¢) =t —2t* + 3t +4 . HaiizuTe MOMEHT BpeMEHH, B KOTOpHIH yc-
KOpEeHHE TOUKH OyneT paBHO 2 m/c’.

B13. Tpex3HauHoe yucIO okaHuMBaeTcs uHdpoi 5. Ecnu ee nepene-

CTH B HAuYaJlo 3aIUCH YHCIIA, TO MONyYeHHoe YHcao Oyaer Ha 207 Gonblue
nepBOHavyaibHOro. HaliguTe nepBoHayanbHOE YUCIO.

B14. Haiinute Touky Maxcumyma pysxuun p = (x +2)e' ™.

Yactn 2

L |xtgy=3
C1. Pemmte cucTeMy ypaBHEHHH .
xctgy=9
C2. /lnaMeTp OKpY*HOCTH OCHOBaHHs LMIHHApa paBHa 310, obpa-
3ylollas UMIMHApa paBHA 6. ILIOCKOCTh NEpeceKacT €ro OCHOBAHHS IO
xopaam AnuHbi 3 1 9. HaitnuTe TaHreHe yrna mexay odpa3syrolei HHiIHH-
Jpa ¥ 3TOH IUIOCKOCTBIO.

C3. Pente Hepasenctso: log ; log, log,,; 9> 0.
' F

C4. PaBHOOeApEHHBIN TPEYTONBHUK BITHCAH B OKPYXHOCTb. Pamuyc ok-

PYXHOCTH paBeH 9, a OCHOBaHHE TPEYTOJIbHUKA paBHO 8v/5 . Haiinute pac-
CTOSIHHE OT LICHTPa OKPY>KHOCTH 10 GOKOBOH CTOPOHBI TPEYTOJIbHHUKA.

CS. HaiinuTe Bce 3Ha4eHHUs p, TIPH KOTOPHIX ypaBHEHHE
3cosdx—p= 2¢0s*2x He HMeeT KOpHEH.

C6. Haiigure nHauGonblliee HaTypanbHOE #, NPH KOTOPOM YHCIO
4
2010!=1-2-3---2009-2010 menutcs Ha n”
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Bapuanm 38

Yacre 1

B1. Cxonsko py6iei cToHT HOYTOyK B MarasuHe, eciu oH Ha 40% no-
poXxe TeneBM3Opa, a TeaeBH3op Ha 20% nopoxke COTOBOro TenedoHa,
crosmero 12000 py6neii?

B2. Ha rpa¢uke noka3aHo W3MEHEHHE CKOPOCTH CaMoJIeTa B MOJETE.
CKo5bKO 4acoB CKOPOCTh camolieTa Gbuia Boie 700 kM/y?

[ A v, xM/M4
1090
900

800
700 ~
600

[

500

400

300

200

100

h 4

: 3
0 2 4 6 3 10} 12 ] 14

B3. Ha kneryaroii ©6ymare c kjieTkamMu pasMepoM 1 cM X 1 cM u3o-
OpaXkeH MHOTOYTOJILHHK (cM. puc.). Halinute ero miomans B KBapaTHAIX

CaHTHUMETpaAx.
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B4. [1nx usrotoBineHUus oKoH TpebyeTcs 3aka3arh 60 0AHHAKOBBIX CTe-

o 2
KoJl B ofHOHM u3 Tpex ¢upm. [Tnomans kaxnoro crexia pasia 0,6 m~. B
TabMue IpHBeICHB] LEHBI HA CTEKJIO U Ha pe3Ky crekoll. Ckonbko py6ieit

HY)KHO 3aIUIaTUTh 32 CaMblit BBITOAHBIH 3aKka3?

Dupma Croumocrs cTeka Pe3ka crexia
(py6.3a 1 m") (pyo. 32 01HO cTEKJI0)
110 60
, 120 50
3 200 bécnnarHo
2

BS. Haiiaure kopeHb ypaBHeHHS ——— = —.
5x+7 9

B6. B tpeyronsauxe MLN ML = MN, LH — nepnesanKyasp K MN,
LN=4\/-7_, siani—.HaﬁmLH. ’

log, 6
0g, 3

B7. Beraucnure 3HadeHHe BBIpaXeHHS 2 - —-log,16.

B8. ®yukuus f(x) ompenenena Ha npomesxyTtke (-5; 7). Ha pucynxe
n300paxeH rpadHK Mpou3BoaHOH 3To# ¢ynkumu. K rpaduxy ¢yHkuum
OpOBEIM BCE KacaTellbHble, COCTABIAIOUIME C OChbio abcuuce yron 135°.
VKaXuTe KOIHYECTBO TOYeK rpaduka yHKUMH, B KOTOPBIX IIPOBEAECHBI
3TH KacaTeJIbHbIE.

YA

S| /] o] |/ /7
y \.4,—

B9. O6beM npaBmibHOI TpeyronsHoil nupamuasl SABC ¢ Bepuu-
Hoit S pasen 34. Haiinure BoicoTy nupamuasl SO, ecnu miomans Tpe-
yronsHuka ABC pasHa 3. :

179



B10. B cnyyaliHOM 3KCrieprMeHTe CHMMETPHYHYI0 MOHETY 6pocaroT
nath pasa. HailiTy BeposSTHOCTb TOro, 4To Open BhIIageT Gojee OJHOrO
paza.

B11. Ilnomans 60koBoi MoBepxHOCTH LMauHApa pasHa 1. Haitnure
njomanb 60KOBOH MOBEPXHOCTH LUITHHAPA, ECITH €r0 BBICOTY YBEIMYHTD B
ILIECTh pa3, a pailyC OCHOBAaHUA — YMEHBIIUTDH B TPH pa3a.

B12. MarepuasnbHasd TOYKa ABHXKETCS MO KOOPAMHATHOH MpsMOi 1o
3aKkoHy s(f)=1 —2t* + 5t + 2. HaiiuTe MOMEHT BPEMEHH, B KOTOpBIif yc-
KOpEHHe TOUYKH OyaeT paBHO 8 m/c’.

B13. Tpex3HauHoe uuC/IO okaH4YMBaeTcs Ludpoi 1. Ecau ee nepene-

CTH B Ha4aJo 3aluCH YKCIIa, TO TOIY4EeHHOe YHcio Oyznet Ha 396 meHblie
nepBoHayYabHOro. Haiimure nepBoHayaibHOE YHCIIO.

B14. HaiinuTe HauMeHbluee 3HaueHHE QYHKIMH y=Xx +x +4 Ha
otpeske [-2; 1].

Yacrts 2
‘ =6ct
C1. Pemute cucreMy ypaBHEHHH {x cey .
x=2tgy

C2. InaMeTp OKpY>KHOCTH OCHOBaHMS LMJIMHIpa paBHa 213, obpa-
3ytomas nuiauHapa pased 10. ITnockocts nepecekaer €ro OCHOBaHHUS IO
Xopaam WuHbl 4 W 6. HalianTe TaHreHe yria Mexay oopasyrollei IIHH-
JIpa ¥ 3TOH TUIOCKOCTBIO.

C3. Peunre Hepasenctso: log, log, log, (x* =1)>0.
3 2

C4. B tpeyronbHuke ABC paccTosiHHE OT LIEHTpa ONHCaHHOH OKpYyX-
HOCTU A0 cTopoHbl BC paBHO J6. ZBAC=45°, ZACB=60°. Haiiaute
JUTMHY CTOPOHBI AB.

C5. Halinute Bce 3HaUYeHHs p, IPU KOTOPBIX ypaBHEHHE 5cos 8x + p =
= 6sin’4x He WMeeT KOpHEH.

C6. Haiimute Haubonbliee HAaTypaJibHOE #, NMPH KOTOPOM YHCIIO

20101=1-2-3---2009-2010 genutcsi Ha 7"
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10.

11.

12.

13.

Brruucnure:

Brrunciure:

Breruuciaure:

Brrunciure:

Briuucnure:

Brrunciaure:

Breruuciaure:

Brruucnure:

Brruuciaure:

Beiunciaure:

Brryucnure:

Brrunciure:

Brrunciure:

CBOPHMK 3AJAY
JJA TIOATOTOBKHU K EI'D

1. Anzebpa

1.1. Yncia, KOpHU M CTENEHHU
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23,

24,

25,

26.

27.

28.

182

Briukcnure:

Briuncnure:
Breiyucamre:
Breiyucimre:
Bblqu_cnme:
Beruncnure:
Briyuciure:
Breruuciure:

Briuucnure:

Brruuciure:

Brruncnure:

Brruycnure:

Brruuciaure:

CpaBHuTe (%

CpasHute (

(s§+1)(</§-ig+1)—1.

@ 116V7 +1,0addy |
(1,53255 +3,5¢5325 )'%.
0,327 +2,73427 )5
(11Y8V2 +0,07ad8)" .
(2.243676 + 3.84366°) 5
(1,02-\/7_-{/7_9+5,98%/:19_ﬁ)_%.
2.333%3 + 0,758y .
(1532316 +2,544) 3.
(3,7{/64J§ +4,3\/864 )%.

12\/_+08\/—)

(
( 514 (23+1)—1)(\/§+1)T.
(B E) (5 AN+ B 5 )(1+42).

1 1
1)7 9 1)7
-=| u|—=+=1.
3 15 2

5 1 ) 7 1
1 \s 1) 1 JE ( 1 jz
—_— = M= = .
123 123 123 123



29.

30.

31.

32,

33.

34.

3s.

36.

37.

1.2. OcHOBBI TPHTOHOMETPHH

1.2.1. Tpuronomerpuyeckne (pyHKIHH NPOU3BOJILHOIO yriia

Haiinure 3HaueHHe BhIpaXkeHUs

Haiinure 3HaueHHe BhIpaKeHHS

Haiinure 3HaueHUE BBIpAXKCHUS

Haiinute 3HaYeHHE BHIpOXKEHHSA

Hajigure 3HaueHHe BrIpaKeHUA

Haiinute 3HaueHHe BBIpaXKEHUS

Hailigure 3HayeHHe BBIpasKeHHUA

Haiigure 3HaucHHE BBIpaXKEHHA

Hajigure 3HaYeHHE BBIpaKEHHUS

ct (£+aj
832
/4
ctg|l L —a
g(z )
s + 0] |

2 sin(z ~-a) ju
- eClH O =—.
Scos(r + @) 3
3sin (f + aj
2 V4
—— < JeCclu A =—.
2cos(r — @) 6
tg(r + ) Ar

s HOo=—
2tg(a+2x)

. (37
sin| —+«

2 2
—_— 2 eCIH O =—.
3cos(mr — ) 5
2cos(§+a)
—_— 2 e @ =—

sin(z + )
cos(27 + @) T
——— e A =—,

) (37: J 4
2sin| — -«

2

y 4
2tg| =——

g(z a) V.4
— 2 e ¥ =—.
Tetg(r — @) 6

g2z - a) ecliM @ = —

,ECIH O =——
7
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2cos(+ )

) (37: )
sin| —+a
2

39. Haiigure 3HaueHue BeIpaxeHus cos’ (57 +a)+ctga-sin2a, ecnu

. 2r
38. Haiinnte 3HaYeHue BoIpaKeHHs , €CIIM & = ik

RY 4

4

1.2.2. CuHycC ¥ KOCHHYC 1BOHHOIrO yria

. . 1 3x
40. HaiiguTe sin 2a, eciiu cosa = > <a<lr.
N . 3 3
41. Haiigute cos 2q, eciu sina = - r<a< Eﬂ' .
. . a1
42. Haiigure sin a, eciu sm; = > O<a<r.

N o 1
43. Haiigure cos a, ecin cos; =——,7<a<s2r.

NG

1.2.3. CooTHOLIEHHS MEXKTY TPHTOHOMETPHYECKHMH QYHKIMAMH

. 1
44. Haiigure ctg 2g, ecny sin2a =— " a< % .

34

. 1 = V.4
45. HaiiguTe tg 2a, eciu sin2a=—,—<a<—.
120 g 2a, eciiu ﬁ 2 >
1.2.4. TpuroHomerpHyeckHe GYHKIHH CYMMbI H PA3HOCTH ABYX YTJ10B
46. Haiinure 3Hauenue BeIpaxkeHHs cos15°(cos35°sin50°—c0s50°sin35°).

47. Haiigute 3HayeHHe BbipaxeHUs cos45°(cos25%sin70°—cos70°%sin25°).

48. Haiigute 3HaUeHHE BRIpAXEHUS
V3 sin30°(cos10°c0s20° — sin10°sin20°).

49. Haitnurte 3nauenne BelpaxeHHs cos15°(sin5°cos10° — cos5°sin10°).

50. Haiinute 3HaueHHE BBIpaXKeHUS
c0s75°(sin100°c0s25° — cos100°sin25°).
184



51,

52.
53.
54.

55.

56.

57.
58.

59.

60.

61.

62.

63.

64.

65.

Haiinute 3HaueHUE BBIpaXKeHHS
45in30°(cos10°c0s20° — sin10°sin20°).

Hatinute 3HaueHue BoipaxkeHus 4sinl10°sin20° — 2cos10°.
Haiinute 3HaueHue BoipakeHuq sinl0°cos20° + 0,5sin10°,

Haiigure 3HaucHHE BHIpaKEHHS c0s100°c0s20° — 0,5¢c0s80°.
1.3. Jlorapudmel

Boruucnure: log, - % ,ecnu log,-169=a.

Brruncnure: log,, %, ecn log,; J1=a.

1.4. IIpeoGpa3oBaHHe BhIpaxeHHH

1.4.1. BeipaxkeHnsi, BKJIKNYAKLIHE KOPHH HATYPAJIbHOM CTenenn
Haiinute 3HaueHMe BRpaxenus v27-125-8 .
HaiinuTe 3HaueHHE BBIpaXKEeHUA 16 -43-34-427.

. 343 27
HaiinuTe 3Ha4YeHHE BRIPOXXEHHA 3f—— ——

8 125°

/481245
V543

Haiinute 3na4enue Beipaxenus v3° +v7° —/6° .

Haliaure 3Ha4eHHE BhIpaXKeHUS

HaiinuTe 3HaYeHHE BRIpaXKEHUA ('«f’/ﬁ)% + ({/5 )15 .

Haiinute 3HaYeHHE BhIpaKCHUS \N3 2°.6" .

HajiuTe 3HaueHHe BRIpAXKCHHSA “ 28 312,

HaiinuTe 3HaYeHHE BHIpOXEHUS 1‘7’ J
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66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.
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Haiinure 3HaueHNe BHIpaXkeHUs \/ 3/3T 33+ </ V134137

15,1746 4[557
Ha¥ianTe 3HaYeHHE BLIPAKECHUSA 3—— — ]| —— .
o 1w

Haiinure 3HaueHne BEIpaXKEeHUA N4 -277) .

24’236 . 816 . 4912
\/.2_ .

Bbruncnnre 3HaYEHHE BHIPAKEHUSA \/ 7-43 + NT+ 43 .

Haiinure 3HaueHHE BBIpaXKEHUSA

BrluncnuTe 3HaU€HHE BHIPOKEHUS \/ 37-2043 + \/ 37+ 20\/_3 .

BbIYHCIINTE 3HAaYEHHE BBIPAXKCHHS \/ 12— 6\/-3: + \/17 2+ 6\/-3: .

1313
4-3 a4+
1

]

+ .
5-205 5+245
+3.

Brrunciaure 3HauyeHne BBIpAXKECHHUA

Berunciure 3HaueHHE BBIpaXXCHHA

BuIuKCIHTE 3HaUYCHHE BBIpaXXCHHUSA

1
2+\/§

5.

BelyncIUTE 3HAUYCHHE BBIpAXXCHHA

31
6-+/5

} s a3
YOpocTHUTE BEIDAKEHHE:
32
1287°
VYNIpOCTHTE BEIPOKEHHE: ] ;
zl2
324327
YIpOCTUTD BHIPAKEHHE: {|—F— .
: z

VY NpOCTHTB BhIpaXKEHHE:

@,
zo
&



81.

82,

83.

84.

8s.

86.

87.

88.

89.
90.

91.

92,

93.

YHpOCTI/ITL BBIPDAXCHHUE: 6

el
~
w

o
&

w
[e o]
—
w
~
(¥}

YHpoCcTHUTh BBIpaXKEHHE:

~

w
-~

~

N 24¢

323/’

2z
543z
V247’ (/;2_

YnpocTuTs Beipakerue: 39a’b’ -327a°h% .

Vrpoctuts Bripaenne: $4a’h® -§16a’b"” .

YHpoCTUTh BBIpaXKEHHE:

O

YHpocTUTh BhipaXXeHHE:

1.4.2. BoipaeHunsn, BKJIIOYAIOLIHE ONEPalHIO BO3BEEHHS B CTENEHb
L |
Haitnnre 3uavenue Boipaxenus 77 -77-77 —59.5% .59,
2
3L
Haiinute 3Hauenne BppaxeHns — —3° .
33
RARERE AN t)
Haitnute 3HayeHue BoipakeHus: (12519)2 +(815)2!.
1 Lol
HaiinuTe 3Hauenye Bolpaxenus (27-4)6 —32-23.
, 125.; 256.5
Haiinure 3HauyeHHe BhipaxkeHUs (——)* - (——)3% .
16 ° 25
3 2 1 7 3 3
Hakinute 3HaueHue Boipaxkenus 1236 -(123)% :123% —10% - 104 -108 . -

vy 1z
(493 -6418] {363 -812]
- :

+
18

Haiigute 3HaYeHHe BhIpaXCHUS
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94.

9s.

96.

97.

98.

99.

100.

101.

102.

103.

104.

10S.

. 188

1 1

, 282 +632 1
HalinuTe 3HaueHHe BhIpakeHHs ——5—— =-7%.

[N
1357 — 40

1

53

1
HaiiguTe 3HaueHHe BhIpaxKeHus! +1253.

Jlw

2 3
1 1 Y 15
Haiinure 3nayeHue BolpaxkeHus | 82 -272 .644 | —1| 1283 .

7 2
IIpencraBbTe BhIpaxkeHHe @’ :a > B BUAE CTENCHU C OCHOBaHUEM a.

307
5.2 4
Hpe}:[CTaBbTe BbIpaXXCHHE a?:a? |-a’ B Buge CTEINIEHH C OCHOBAa-

HHEM a.

2 5 5
IpencraebTe Bripaxenue | a*:a * |-a® B BUAE CTEMEHU C OCHOBa-

HHEM a.
L
TIpencraBbTe BhIpakeHHe | @2 :a@ 2 |-a’ B BHIE CTENEHH C OCHOBa-
HHEM a.
7 3

IlpencraBbTe BhIpaxeHHe a2 -a 2 B BHIE CTENECHH C OCHOBAHHUEM 4.

7 5

TpencTaBbTe BHIpaXKEHUE a® ia © B BHIE CTENEHH C OCHOBAHHEM 4.
4 1

TpescTaBbTe BHIPaXeHHe a° -a * B BUAE CTENICHH ¢ OCHOBAHUEM 4.
o3

IlpencraBbTe BhIpaXXeHHE ¢ * ta® g pune crenenyu ¢ ocHOBaHMEM a.
6 1

5.5
IIpencraebre BolpakeHHe 4™ "9 ~ B BHJE CTENMEHU C OCHOBaHHEM d.



1.4.3. Apudmernueckne onepanuu HaJl BbIPAKEHHAMH, colep-

ZKAIIHMH KODHH M CTEHNECHH

4

7

+3.

106. YnpocTuTe BhIpaxeHUe
43

k+8

107. ¥Ynpocture Bbpaxenie ———————k’.

k3 =2k +4

a’ +21a* +147a+343 _
(a+7)*

108. YnpoctuTe BblpaxeHue 2a +

2 —125 N 22 +125
22452425 22 -5z+425°

109. Ynpocrture BeIpaXeHHe

! 3 | 2
110. Yopoctute Bripaxenue | a® + ZJ —12a3 —6a’.

! 2 1 2
111. YUPOCTHTE BBIDAKEHHE | ;2 4 7J _[ai - 7} '

1 3 1 3
112. YTpPOCTHTE BHIDAXKEHUE | 3 _ 3} +(c§ + 3] )

Ya-4b 1
Ja-b Ya+ilp

114. YnpoctuTe BblpaxkeHHe \/_ \/— \/b_2
+

113. Ynpocture BripaxeHHe

115. Haitnure 3Hauenue Boipaxenus 504/(2x —1)* npu x = 0,49.
p

116. Halinute 3HauYeHue BbipaxkeHus v5—a++v7—a,

ecmi VS—a—-+J7-a=2.

117. Halinvre 3HaueHue Boipaxenns v2+a—+3+a,

ecnu V2+a++J3+a=5.
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118. Haiinure 3HaYeHHe BRIpaXEHHS v 7 + 52 -2

119. Hafinure 3HaueHHe BBIPaKCHHA \/; +2yx—-1- \/ x—2Jx-1 npu
x=2,0I.

120. Yupoctute BbIpaKeHHE \/x+l—4\/x—3 +\[v+1+4\/x—3 , €CIH
xe(3;,7).

18

121. Haiiaute 3HaueHHE BHIPAKEHHUA 27~(10,6~ 339 —9% Y3 ) ’

—4.38
122. Hakinure 3HaueHHE BIPAKEHHA (24 3234 -3} 24/5)

-12
123. Hafinute 3HaUeHHE BBIPaXKCHHA ({/9\/“ 162 - {/ 43/55 )

5
124. Haiinute 3HaueHHE BBHIPAXKECHUA (5\3/ 6\/5 - 23/ 75\/5—6) .

20

125. Halinure 3HaueHHe BbIpakEHUS (1, 63\/23/1_6 +0,37% 16\/5 ) 1

12324 + 63/375
&

126. HaiinuTe 3Ha4eHHE BBIPAKEHUS

21\/le 15\/ 19}

127. Haiinurte 3HaYCHHE BBIPAXXEHHUS [

128. HaiinuTe 3HaueHHne BoipaxeHus | 7,153 273 - 4 > \/ )

12
129. Haiinure 3HaYeHHE BBIPAXKEHUSA (3\/3 22/5 _ 32%/2 ) ’

1
130. Haiinute 3HaYeHHE BBIPAXKCHHA (2\/;10\/5 —3\/57\/E ) -(25-27)4.

131. Yopoctute BeIpaxKeHUE ——2& +3-2".
27 +3.2"+9
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132.

133.

134.

135.

136.

137.

138.

139.
140.
141.
142.
143.

144.

145.

- 2n
Ynpoctute BblpanceHne > 16 (\/5 ) .

x3=y3 1
YHIpocTuTe Bblpa)KeHHE -

2 1 2
x3+x3yd 4+ y3
3
2

YrpocTuTe BbhipaxeHHe ————= —+ab

Ja -
{,/1 S o[z 1Y ‘
xTix T+ y7:y7 —z/x_z—(/)?

2

s %

YTIpOCTHTE BhIpAXKEHHE:

1 1 1
Haiinute 3Hauenue Boipaxenus a® —a® +2a® —1 npu a = 64.

2 3 1
3 — - —
HaiinuTe 3HadeHHe BBHIPAKEHHS \/a3 +2a" ~a’>—a%+2 npu
a=1729.

3
Haiimute 3uauenme Boipakenns a*+a”’ —a®”* -a""*+2 npu

a=256.

1.4.4. TpuronomeTrpuyeckne BbIpaKeHMA
VYrpocture BeipakeHHe 8 — 5cos2x — 5sin2x.
YnpoctHte BhlpaxkeHue 7sin2x + 2 + 7cos2x.
VYrnpocture BbipaxeHne 6 — 3cos2x — 3sinx.
VpocTtHte BeipaxkeHHe cos2x — 2 + sin2x.

Ynpoctute BbIpaxeHue sin®a + 3sin‘acos’a + 3sin’acos*a + cosa.
W T V4 /4 W T
VYnpocTtHte BhipakeHue tg- —+ 2tg—-ctg—+ctg” —.
4 4 4
. /4
sin— cos—

.2 T V4
YnpocTure Bhipaxenue 2sin’ — ——7?+ 7?' -ctg—.
cos— sin—
6 6

6
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146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

192

1-tg'x

.
VYrpocTure Beipaxkenue 20sin e cos’ -

1-tg’a’
1+tg® z
YIpoCTHTE BhIpaXkeHHE 3 .
1-t + tg" —
g g’ 3
l—sin* o

YIIpocTUTE BBIpaXKeHHE

sin’ a(1+sin’ @)

sin® o1+ 3ctg’ar + 3ctg* a + ctgbar)

YIpocTUTE BhIpaXEHHE —
(1+ctg )

sin(a + ) —cosa - sin B

cos

YnpocTuTe BhipaXeHne

anocmTe BBIp&XXEHHUE
sin’ @cos’ f—2sina-sin - cosax - cos,B+cos «-sin ,B

sin’(a - f3)

.2 202 o2
Ynpocture BeIpaxeHue (sinx — cos x)” + sin“2x.

cos(a+ fB)+sin-sin f
cosa .

YnpocTuTe BhIpaXeHHe

YrpocTuTe BhIpaXeHHe
cos’ - cos’ B+ 2sina-sin B-cosa-cos B +sin’ - sin®

cos(a— f3)

(tga+tgf)1+tgar-teff)
1-tg’a-tg’p

YnpocTute BhIpaXeHHe

tg’x—tg’y
(1+tgx tgy)(tg’x + tgx tgy +tg’y)
cos' 2a —sin’ 2«

YnpocTuTe BeIpaXkeHHE —~(cos2a —-sin2a)’.
cosdo

VYpocTUTE BhIpaXXeHHE

1 .
YHpocTHTE BhHIPAXXEHHE - (cos2 x —sin’ x) .
1-tgx 1+tgx
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160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

. . V4 /4 . Ir &
Haiigure 3HayeHHe Bripaxkenus 4sin(zr — 5) cos(g) + 4sin —6—cos§ .

12

Y ; r . lr ( n) .
sin—— - COS—— SN —- COS§| ——
6 6 ‘

Hainure 3Ha4eHUE BbipaXKeHUs

. T . T 2 .4
Sin—-+S1IN——COS——-COS —
3 12 3 12

cos(—l) —Cos 3
4
N .7 2
sin — —sin —

4

VrpocTHTe BEIpaXKeHHe

. . Ir
SIn— + sin(——
(12)

anoérme BBIpAXKEHHE ST
sin— —cos —
12 12

. 2
YrupocTHTe BeipaxeHHe (sina + cosa)” — 1.

sin2a .
-sin@)’ —1.

YrpocTute BhipaxkeHHE (
coso

Ynpocture Beipaxenue (cos2a + l)tgza -1

. 2,3 .
Ynpocrute Bhipaxenue (cos’ (% — @) +sin’ (7” -a)) -sin*a.

sin® acos’ @ +sin’

YnpocTuTe BhipaxkeHHe ( ‘ctga+1)-cos’ ar.

cos’

sin’ @cosar + cos® arsina

YHpoCTUTE BhIpaKEHHE >
cos” o
sin® @ + sin” @ cos” &

YnpocTHTe BbipaXeHHe — >
sin“ acos” a

sin & + cos® @+ sin® @ cos’

anocml‘e BBIPAXXCHUE
~ cosax

cos’ &
YnpocTHuTe BBIpa)KEeHHE

cos’ asina + cosasin’®
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179.
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sin® & —sin @ cos* &
sin® @ —cos* o

YpocTHTe BHIpaXKeHHE

(27 x T x). x
VYpocTuTe BeIpaXkeHHe sin| — —— |Cos| —+— |sin—,
3 4 6 4) 4

sin12x +sin8x +sin10x +sin9x +sinl1x
VYIIpocTUTE BHIpaXKECHHE

cos12x + cos8x + cos10x + cos9x + cosl lx |

1+sin2x
VYIpoCTHTE BBIpaOKEHUE

cos2x - ctg(x - 577[)

1 .
Vnpocrture Beipaxenue (1+ L + ctgx)(1 — —— +-ctgx)sin x .
sin x sin x

ctgx -ctg2x +1

VrpocTHTe BhIpaKeHHE
ctgx + tgx

VYnpocTute BEIpaXKEHHE

or (1= Jo 447 |
oo+ 5 el = onlx-3 e[+ 5)

k¥4
t —_
ctg( 5 x)

1-ctg?(-x) '
tg?(x—m)-1 ctg(mx+x)

VYrpocTuTte BhIpaXkeHHE

VrpocTuTe BRIpaXEHHE

cosz(x+z) S tgz(x—£j+1
2)| . 2( 37r) : 2
sin X-T

ctg?(x + 37”) +1

1+ cos’(2x — %) +etg?(2x+ %)

YHPOCTHTC BBIpa)XCHHE i T .
1+ sin2 (2X - 7) + th (2x + 7)



sin’® (x+ 175) cos(x— 3—”)
182. YmpocTute BBIpaXKeHHE ] 2, 1 2
-1 -1

2 V.4 . 2 n
cos - sin“(x+—
(x 2), ( 2)

183. Ympocture BrlpaskeHHE 93 - COS (Eﬂ' - 3a) .
=2sin(=7 +3)
4
184. Haiinure 3HaueHuUE BRIPAXEHUA Sin X COS , €CIU

. 1
s1na+cosa=1§.

. . . 1
185. Haitnure 3HaueHue BBIPOXKECHUA SIN & COSL , €CIIU SIN X — COS X = —2- .

186. Briuucaure: cosl10°+cos20°+...+cos180°.

1
187. Ynpoctute BblpaXKeHHE (sin4 a+cos* a—sin® a - cos® a)2 .

188. Vmpocture BeIpakenue (sina +cosa)® —4sin’ acos’ a—1.

1.4.5. JlorapupmMuyecKHe BbIpaxeHHs

189. Haiinute 3nadenue BelpaxeHus logs;2 + logss3 + logs;7.

190. Haiaure 3HaueHHe BrpaxkeHHs log,, % +log,, 6 -log,, 4.

191. Hakiaure 3HaueHHe BeIpakeHnd log;90 — logs2 — logsS.
192, Haiinure 3HaueHHe BoIpaxeHus 2log,3 + 3log,2.

193. Haknure 3HaueHHe BIpaxkeHHUs log, S - log, 8 + log, 27 .
194. Haiaure 3HaueHHE BhIpaXKEHHUA log,(3* - 7°) - 2log;3 - 5.

195. Haiinure 3HaveHue Boipaxenus log,, 5° + log, 3* +log, 5°3°.

3
196. Haiinure 3HaueHHe BRIPAKCHHUA % log;6 — log)627 + 13275

197. Haiinure 3HaueHue BeIpaxkeHUs logos12 + 1081055 + 10g)0s7 — logos4.
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198. Haiinure 3nauenue Boipaxenns (log,, 5°%' +log,, 4)* —17*°%=>

199. Haiizure 3nauenue Boipaxenns (10g;28 - log;se3 + log;711- log;ss17 —
- 10g52' 10g1545)2 +7.

200. Haiaute 3nauenne Boipakerus (1g900 — 21g3)(In49- logre + 1).
201. HaiauTe 3Ha4ueHue Boipaxkenus logs2 + loge3 + logeb.

202, Ha¥auTe 3HaYeHHE BBIPAKEHUS (l6g372 —log;18) logs3 + 2.
203. Haiigute 3HaueHue BeipakeHHs 108305 + logsol2 — logze2 + 4.
204. Haitaure 3HauenHe Boipaxkenus logs25 — logs0,2 + 3.

205. Haiinure 3HaueHHe BripaxkeHHs 3 + logs3 + logs,10.

206. Haiinute 3HayeHue Boipaxenus loggl8 — loge3 + 2.

207. Haiinure 3HaueHHe BolpaxkeHus log;,81 — log,,3 + 4.

208. Haiigute 3HaueHue Boipaxkenus 3 + logs2 — log,8.

209. Hatinure 3HaYeHHE BBIPAKEHHS log798 +2- 10g72.'.

210. Haiigute 3nauenue seipaxenus (log R log,21 — log;3)-5108s2
211. Haﬁnuie 3HaY€HHE BbIPAXKECHUA
1
(log ; 25— log, 4 4(log, v/3)?) - 3"%* —1.

212, HatinuTe 3HaUeHHE BBIPAKEHHS
(logs6 — logs2) V°%*® _ (log;14 — log,2) V'°%? |

213. Haiinute 3Ha4eHHE BBIpaXKEHHS
(log, 27 +%)z +(log ; 27 -~ log, 2 +%)2 -

214. HaipauTe 3HaYEHHE BBIPAKEHUS
2:(log ;49 - logs V27 ) (log, 216 - 3°%*).

215. HaiinuTe 3Ha4eHUE BHIPAXKEHUS (log2 10+ log; 2 — log, 5) .oloe3
216. Haiinure 3naqenue Beipaxenus (log, 4+ log, 9)- (3 -logﬁ 2).

217. Hakinute 3HaueHue BbIpaxeHus log,; V2.3t - log,18+log, 2).
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231.

232.

Haiinute 3HaueHHe BEIpaXXeHUA log - Y1(2°8" ~log, 4 —log, 16).

1
log; —
Hajinure 3HaYeHHE BbIpaKeHUS 2 2 -logys NER (log; 2 —log, 54) .

BBI‘IHCHPITC 3HAYCHHE X, €CIIH
lgx=2lg5+21g2—(1g5)-log, 10+10%°

BrIyscIuTE 3HaYEHHE X, €CITH
log, x =8 0,2 4 (log, 3)- log, 2

BriducauTe 3Ha4YEHHE X, €CIIH
log, s x =1g125-21g5+1g20 - (1g27)-log, 10

BbI4HCIIHTE 3HAYEHHE X, €CIIH
log, x =log, log, log, 64 + log, 28 —log, 3,5

BrluHucHTEe 3HAYEHHE X, €CJIN
logy 7 1 49
log,, x =0,25%2.0,48% —8]%%1%7 4 5%z

- 2 logo 4
BrruucnuTe 3Ha4eHUE X, ecld log, x = 47718 0B8 2 4 0 9. 3l
Brrukcnute 3HaYEHHE X, €CH log, x =log, 4 -log, 5-log, 6-log, 77
BpIYHCIIHTE 3HAUEHHE X, ECIIH

1 1
It 0,25
log, x = 2028% . 0,252 %85 _ 2%

llog6 8+2logg 3 log, 9
Brrunciure 3HauyeHHe x, ecid log, (x ~1) =36° 1497

BrluuciuTe 3HaUEHHE X, €CIIM
10g3 (x+1)= 210g3 343- log7 33— 7'825 3l08xS

Hajinure 3Hau€HHS BEIPAXKEHHS: \/\/log;‘ 3+logi2+2-2.

log23+log,9-log, 5—3log: 5
log,3+3log, 5 '

HaiiguTe 3Ha4eHUS BHIPAOKEHUS:

Brruuciure: (log, J5 —log,; 5+ log, 25— 7 1

2 ‘.
2 _log2=.
0g52) g25
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234.

1.5. TexcroBbIe 331244

1.5.1. IIpouenTsI

‘

Cxonpko rpaMMOB BOIBI HY)XHO BhImaputh U3 0,5 Kr cojeBoro pac-
TBOpa, conepkailero 85% Bobl, YToOB! NONYYHTh MAccy C coepxa-
HueM 75% Bonwl?

B nByx xanuctpax Haxonutcs 90 i1 GeH3uHa. Eciu M3 nepBoil kaHH-
CTphl IEpenuTh Bo BTOpylo 10% OeH3uHa, Haxonsllerocs B mepBoii

KaHHUCTPE, TO B 06eHX KaHUCTpax OeH3HHa OyaeT nopoBHY. CKONBKO

235.

236.

237.

238.

239,

240.

241.
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JUTPOB OEH3HHA B KaXKA0H KaHHCTpE?

3apaboTHble MmiaThl pabodero 3a sHBaph U (PEeBpasib OTHOCATCA, KAk
9:8, a 3a deBpanb 1 MapT, kak 6:8. 3a MapT oH nony4yua Ha 450 pyo.
Gonblie, YeM 3a SHBaph, U 3a MEPEBLINONTHEHHE KBAPTAIBHOTO I1aHa
paGoueMy HauHCTHIH npeMiio B pasmepe 20% €ro TpeXMecsuHOro
3apaboTka. Halimute pazmMep npeMHuH.

K 200 r pactBopa, conepxaruero 60% comu, nodasuiu 300 r pacTBo-
pa, coaepskatero 50% Ttoii xe comn. CKOJIBKO NPOLEHTOB COJH CO-
JEPKUTCS B OJy4HBLIEMCSl pacTBOpe? '

K 200 r pactBopa, conepxauero 30% conu, no6asuinu 400 r pacTBo-
pa, coaepxkatero 75% Toit xe comu. CKOJIBKO NPOLEHTOB COMH CO-
OEep>KUTCS B MOJy4HBILEMCS pacTBoOpe?

K 900 r pactBopa, conepxaero 30% comnu, no6asunu 300 r pactso-
pa, cogepxatero 90% conu. CKONBKO NPOLEHTOB COH COAEPIKUTCS
B IOJIy4HBILEMCS pacTBope?

K 200 r pactBopa, conepxaiuero 80% conu, no6asunu 300 r pactso-
pa, conepxaruero 40% conu. CKOIbKO NPOLECHTOB COJIM COAEPKUTCA
B MOJy4YHBIIEMCS pacTBope?

K 100 r pactBopa, conepxatuero 70% comu, noo6asunu 300 r pactBo-
pa, coxepxaniero 50% comn. CKONBKO MPOLEHTOB COM COAEPKUTCSA
B [TONy4UBILIEMCS pacTBoOpe?

K 150 r pactBopa, conepxaruero 20% conn, no6asunu 350 r pactBo-
pa, conepxauiero 40% comu. CKOJIBKO IPOLEHTOB COJH COAEPKHTCA
B NOJy4MBILEMCS pacTBope?
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K 350 r pactBopa, coaepxainero 10% comu, nob6asumu 450 r pacTso-
pa, coneprkaiero 50% conu. CKOIBKO MPOLICHTOB COJHU COAEPKUTCS
B IOJY4YHBIIEMCS pacTBope?

K 360 r pactsopa, conepxaiero 10% conu, no6asunu 440 r pacTso-
pa, cogepxauiero 50% coiu. CKOJNBKO MPOLEHTOB COMH COAEPKHTCS
B IOJIy4HBIIEMCS pacTBope?

K 250 r pactBopa, copepikaitero 20% comnu, no6asunu 150 r pactso-
pa, conepxaitero 60% comu. CKOJIBKO MPOLIEHTOB CONU COAECPKUTCS
B MOIYYUBIIEMCS pacTBOpe?

K 90 r pactBopa, coaepxatero 10% comu, no6aBumu 160 r pactso-
pa, coaepxairero 35% comu. CKONbKO HPOLEHTOB COMIH ConepXKHTCA
B NOJy4YMBLIEMCS pacTBope?

Jns onpeneneHuss ONTHMAJILHOTO PEXUMA MOBBILIEHHS LEH COLIHO-
JIOTH NPENTOXKUIH PpupMe ¢ | AHBaps MOBBILATH LEHY HA OOWH H TOT
e TOBap B JABYX MarasHHaX JAByMs crocobamu. B ogHOM MarasmHe
— B Hayane KaxIoro Mecsaua (HaynHas ¢ pespaist) Ha 2%, B ApYroM
-— Yyepe3 KaKIble Ba Mecdlla, B Hayajle TPEThero (HayuHas ¢ Mapra)
Ha OJHO M TO )K€ YHCJIO MPOLICHTOB, NPHYEM TAKOE, YTOOBI uepes
nonroga (1 urons) HEHBl CHOBA CTANM ONWUHAKOBHIMH. Ha ckomeko
MPOLICHTOB HAJ0 MOBBILIATH LIEHY TOBapa 4Yepe3 KaxAble IBa MecAla
BO BTOpPOM MarasuHe?

Jns onpenesnenys ONTHMaAbHOTO PEXHMa CHHIKEHHUS LIEH COLIMOIOTH
npe oWk GupMe ¢ 1 siHBaps CHIKATh LieHY Ha OJUH U TOT XK€ TOo-
Bap B JByX Mara3uHax JByMs crnoco6amu. B ogHOM MarasuHe — B
Hayajie KaXaoro Mecsaua (HaunHas ¢ ¢pespans) Ha 10%, B apyrom —
yepes Kaxble JABa MeCALa, B Hayale TPEThero (HauuHasi C MapTa) Ha
OJTHO H TO )€ YHCJIO NPOLIEHTOB, MPHUYEM TaKoe, YTOOBI Yepe3 MOoJro-
Ja (1 urons) HeHsl CHOBA CTaJIM OJMHAKOBbIMH. Ha CKONBKO MpOLIEH-
TOB HaJ0 CHHXKaTh LIEHY TOBapa 4epe3 Kax/ble JBa MecsAlla BO BTO-
poM MarasuHe?

B co0TBETCTBHH C JOTOBOPOM (HpMa C II€IbI0 KOMIIEHCAIMH [IOTEPh
OT MHG}IALMH ObUTa 00sA3aHa B HaYyalle KaXAOro KBapTaja MOBBIIIATH
COTPYAHHUKY 3apraty Ha 2%. OfHako B CBs3u ¢ (PDMHAHCOBBIMH 3a-
TPYAHCHUSAMH OHA CMOIJIa NOBBINATH €MY 3apIUiaTy TOJBKO pa3 B
nonroga (B Havane cieayomero nonyroaus). Ha ckonbko npoies-
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TOB ()MpMa JO/KHA TMOBBILATH 3apILIATY KaXKIbie TONroAa, 4roGbl
1 sHBapsa ciegyrollero roga 3apruiara COprIlHHKa' Oblia paBHa TOH
3aprjarte, KOTOpYIO OH NOJYy4YHs Obl IPH PEXHME MOBBILECHHS, Npe-
JNYyCMOTPEHHOH HOTOBOpOM?

bank npeanaraer kiMeHTaM aBa BHAa BKi1aaoB. Ilepsblii «/{o BocTpe-
60BaHHA» CO CIENYIOUMM MOPAIKOM . HAUHCIIEHHSA MPOLEHTOB: Kax-
Zble 6 MEcsLeB cueT yBelnuHBaeTcsa Ha 10% oT cyMMBI, HMeoLIeHcA
Ha CYETYy KIMEHTa B MOMEHT HauucieHHs. Bropoi Bknan «Howmep-
HOH» ¢ €XErOAHBIM HAUYMCIEHHEM NPOLEHTOB Mo Bkiaxy. CKOJIBKO
NPOLIEHTOB I'OAOBBIX NOMKEH HAYMCIATh 6aHK MO BTOPOMY BKJany,
4TOObI paBHbIE CYMMBI, NOJIOKEHHBIE KIMEHTOM Ha KaXKIBbIH M3 yKa-
3aHHBIX CYETOB, YEpe3 Ba IoJa OKa3aJIuCh CHOBA PaBHBIMH?

ITo cbeperarenpHOMy BKIamy GaHk Bhimnauusaer 12% ronoswix. Io
UCTEYEHUH KaXIOro roga HayMCJIECHHAas CyMMa IPHUCOEAUHSETCH K
Bki1any. Ha 3tot BuA Briaga 6su1 oTkphiT cyer B 10000 pybneit, ko-
TOPBIA HE MOMONHICA U ¢ KOTOPOTO HE CHUMAIH JCHBIH B TEYCHHUE
2 net. Kakoif 1oxon 6bUT oy4eH MO HCTEYSHHH 3TOTO CpoKa?

Ilo HakomuTenbHOMY BKJany 6GaHk BbiviaunBaer 20% ronossix. ITo
MCTEYCHHH KaXIOTO roja HauyMCICHHas CyMMa IpPHCOEAMHAETCA K
BKIany. Ha atoT Bua Bkiaga 6su1 oTkphIT cueT B 5000 py6neit, koTo-
pBIf HE IONONHAJCA U C KOTOPOrO HE CHHMAIH OEHBIH B TEYCHHE
3 ner. Kakoi#t goxon 6bU1 OJy4EH O HCTEYEHHH 3TOTO CpoKa?

Ilo monrocpouHomy Bkiaay Gank BbiauuBaeT 10% rogoseix.. [To
HCTEYECHHUH KaXIOTO0 ToAa HaYHCJIEHHas CyMMa INPHCOEIHHSAETCH K
BKiaay. Ha ator Bun Bknaga 6bu1 oTkpsiT cuet B 20000 pyOnei, xo-
TOPBIA HE MOMOJHAICA U ¢ KOTOPOro HE CHUMA&IH JICHBIH B TEYEHHE
3 net. Kakoit 1oxon 6bu1 I0JTy4eH MO HCTEYEHUH 3TOTO CpoKa?

ITo crannapTHOMY BKJIany OaHK BbltaudBaer 8% romoBsix. ITo Hc-
TEYEHHH KaXIOro Troja HayHCJIEHHas CyMMa IPHCOEOUHAETCA K
BKIaay. Ha stoTt Bua Bkjiaga O6bu1 OTKphIT cueT B 25000 pydneit, xo-
TOPBIA HE MOMOJHSJICH U ¢ KOTOPOTO HE CHUMAIHK JEHBIH B TEUEHHUE
2 net. Kakoii noxox 6bU1 MOy4eH MO HCTEUEHHH 3TOr0 Cpoka?

Mo Bxnany «/loxonusiit» OaHk BeimnauyuBaeT 14% rogoseix. [o uc-
TCYEHHH Ka)KAOrO0 roJa HAYMCIECHHAs CyMMa MpPHUCOEIUHAETCS K
BKiany. Ha aToT BuA Briiaga 6s11 oTkphiT cuet B 50000 pybneld, xo-
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TOPBIH HE IONOIHSJICS U C KOTOPOrO HE CHMMAIIN JICHBIH B TECUEHHE
2 ner. Kakoii noxon 6su1 mOTydeH MO0 HCTEYEHHH 3TOrO CpoKa?

ITo HakonmutensHOMy BiJagy GaHk BbitauuBaeT 10% romosbix. Ilo
HCTEYEHHUH KaXIOTro roja HauMCIECHHas CyMMa NPHCOCAMHSETCA K
Bkyany. Ha oToT Buz BiIaga 6611 oTKpHIT cuer B 100000 py6neit, ko-
TOPBIA HE IMOMOJHSICS U ¢ KOTOPOrO HE CHHMAIIH IEHBIH B TEUECHHE
3 ner. Kakoit noxon 65U1 noJy4YeH N0 HCTEUEHHH 3TOr0 CpoKa?

ITo nencuoHHOMY Briany 6aHk BeiniauuBaeT 18% ronossix. Ilo uc-
TEYEHWH KaXIOro roja HAYHCICHHAs, CyMMa IPUCOECIHHAETCS K
BKJIany. Ha a1oT BUA BiTaga 6bu1 oTKpHIT cyeT B 5000 py6ieit, koTo-
pblii He MOMONHAICS U C KOTOPOr0 He CHUMAIM JCHBIH B TE€UEHHE
2 ner. Kakoii 10X0x ObUI ONYYEH 110 HCTEYEHHH TOro cpoka?

Lleny ToBapa ABaX<Ibl MOBBIIAJIA: IIEPBBIA pa3 Ha p%, 3aTEM HOBYIO
LIeHy NoBbICHIH Ha 2p%. Tociie 3Toro 1eHy ToBapa CHU3HIHN Ha 15%.
B HrTore okoH4aTenbHas [EHA OKa3ajlach BhIlIE NEPBOHAYAILHOH Ha
12,2%. Ha ckonpko npoueHToB Oblna MOBBIIIEHA [IEHA TOBapa B Iep-
BbIH pas?

B pe3ynbrare konebaHus lieH Ha PbIHKE li€HA MaKeTa aKIMH CHayana
TIOHH3MNIach Ha p%, 3ateM mogHsanack Ha 20%, a 3aTeM CHH3WIACH Ha
2p%. B urore HauyajbHas 1eHa MaKeTa akiHi cHu3uIace Ha 13,6%. Ha
CKOJIBKO MPOLIEHTOB NMOHU3HJIACH 1IEHA NAKEeTa aKLHUH BO BTOpOH pa3?

Ileny ToBapa ABaXkAbl MOBHIIIATH: IEPBEIH pa3 HA p%, 3aTEM HOBYIO
ueHy noBbeicHIH Ha (p+5)%. [Tocne artoro neHy ToBapa CHHU3WIH Ha
20%. B urore okoH4aTenpHas LEHA OKA3aIach BBILIE MEPBOHAYAIL-
Ho# Ha 20%. Ha cxonbko mpoueHToB Oblia MOBBIIEHA LIEHa TOBapa
BO BTOpO}#1 pa3?

B pesynbraTte konebGaHus LeH Ha phIHKE LiEHA MaKeTa akLKi cHavata
NIOHHU3HJIACh Ha HEKOTOPOE YHCIIO NPOLECHTOB, 3aT€M NMOJAHANACh Ha
20%, a 3aTeM CHOBa CHM3WIAaCh, IIPHYEM BTOPOE CHHXKEHHME LEHbI
6bU10 Ha 5% MeHblIe nepBoro. B urore HavaipHas Li€HA [TAKETa aK-
uui cHu3mnack Ha 28 %. Ha cKObKO MPOLIEHTOB MOHHM3WIACH LIEHA
naKeTa akLHH BO BTOpPOH pa3?

ITocne NOKyNKM makeTa akUMi Bajelnell pa3fesiMi €ro Ha JBe He-
paBHBIE 4acTH. AKLHH INepBOH 4acTH oH mpojan Ha 10%, a akuuu
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BTOpOH — Ha 20% mopoxe ux NepBOHaYaNbHOH LicHH. B pesynprare
ero npubsiIe eoctaBuia 13%. CKoIbKO MpOLIEHTOB BCEX aKUWil co-
CTaBMJIA TIEpBast 4acTh Maxera?

Hocne noxynku nmakera akuuit Biajesel pa3feiHil €ro Ha JBe He-
paBHbIE YacTH. AKIMM NIepBOH yacTH oH npozan Ha 10% mopoxe, a
akuuy BTopoit — Ha 10% pmeieBne ux rnepBoHa4anbHOH LEHHI. B pe-
3ysabTaTe €ro npuosLih cocraBuna 2,8%. CKONBKO NMPOLIEHTOB BCEX
aKIMi cocTaBMiIa BTOpas 4acTh NakeTa?

TMocne nokynku makeTa akuui Biafesen pasdeiui ero Ha ABe He-
paBHBIC YacTH. AKLMH MEpBOH 4acTH OH mnpojan Ha 15%, a akumu
BTOpoi — Ha 20% nopoxe MX IepBOHa4YalbHOM LieHbl. B pesynbrare
ero npubsuib coctaBuna 18%. CKONBKO NMPOLEHTOB BCEX aKLMi co-
CTaBHJIa IIepBas YacTh Makera’?

K 10 nutpam 45%-Horo BOGHOTrO pacTBOpa KHCIOTH! 100aBHIIN HEKO-
TOpO€ KOJHYECTBO YHCTOH BOJBI, B pe3y/bTaTe Yero KOHUECHTpaLHUs
KHCJIOTBl B PaCTBOPE CHHM3MIaCh 10 37,5%. Kakoe KonM4ecTBo BOJbI
6b110 10GaBNEeHO?

K 9 nutpaMm BogHOro pactsopa KHUCIOThI N0OaBUNH 3 JUTpa YHCTOH
BoJbl. CMeCh TIHATENBHO IEPEMEILIAH, & 3aTEM TaKOe K€ KOIHYECT-
BO, T.€. 3 JHTpa, OTIUIH. Onepauuio NOBTOPHIH TPHXKABL, NOCHE Ye-
ro KOHLEHTpaLHs KUCIOThI cocTaBuna 27%. KakoBa HCXonHas KOH-
LIEHTpalHs KUCJIOTHI B pacTBope?

K 8 nurpam BomHOoro pacteopa kucnotsl mo6aBunu 4 aurpa 27-
IIPOLIEHTHOTO PacTBOpa TOH ke KUCIoThl. CMech TIIATENBbHO TiepeMe-
ILIAJH, @ 3aTEM TAKOe XKe KOJIHYECTBO, T.€. 4 nuTpa, oTIHIH. Onepaluio
TIOBTOPHJIH TPWIKJBI, MOCIIE Yero KOHLUEHTpaLMsi KUCIOThl COCTaBHIIA
43%. KaxoBa Gbl1a HCXOHAst KOHLIEHTPALIKsA KHCIIOTHI B pacTBope?

1.5.2. CooTHOWmIEHHs MexKIy BeJTHUHHAMH

Hacoc MoxeT BhikayaTh u3 6acceiina 1/3 soas! 3a 10 mun. IIpopabo-

taB 0,25 4, Hacoc ocrtaHoBuicA. Haligure BMECTUMOCTh OacceiiHa,
N 3

€CJTH ITocJIe 0OCTAaHOBKH Hacoca B 6acceiiHe ewe octanock 40 M~ BOIBI.

268. Benocunenuct npoexan pacCcTOSHHE MEXAY NBYMs TOCEIKaMH 3a
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269.

270.

- 271,

272.

273.

BO BTOpO#i 1/5 Bcero mytu u eme 15 kM, a B TpeTHii aeHb 1/20 Bce-
ro nyrtd u octaBiminecs 70 xM. Haiiaute paccTtosHue Mexay Io-
CEJIKaMH.

Bxriaguuk cHayana CHsUI CO CBOEro cueta B cOepbanke 1/5 cBoux ne-
Her, motoM 5/16 ocrasmuxcsa U ewe 999 py6. Ilocne atoro y Hero
ocTayioch Ha cOepkHHxKe 1/4 Bcex meHer. KakuM Opu1 nepBoHavalib-
HBIH BKIax?

['pynna mMKOIbHUKOB COBEpPLIMIA TMOXOA BO BpEMs JIETHUX KaHHKYJL.
I'Ief)able 50 kM oHM nporuIbUIH Ha Gaiinapkax, 1/5 ocraBineics 4acTH
MaplipyTa MPOLLLIH MEMIKOM, a 3aTeM OIATh IJIBUIK Ha Oaitnapkax. B
urore Ha Gaiimapkax nporuisuid B 3 pasza Gosblle, YeM MNpOIUIY et~
xoM. KakoBa myinHa Bcero Mapmpyra?

Hacoc MoxeT BrIkauaTh U3 OacceifHa 5/6 Bomsl 3a 4 4 15 MuH. [o
MOJIYAHA Hacoc pabGotan 4,5 4, mocje 4ero OCTanoch BhIKayaTh €lle
80 m’. Haiinure o6beM BacceiiHa.

Ha BbimyckHOM 3K3aMeHe 1o MaTeMaTHKe 1440 DIKOJIbHUKOB PELIHIIH
3anaqu ¢ omwHOkaMu, 320 MIKOJbHHKOB, CAaBaBIIHX 3K3aMEH B 3TOT
IeHb, HE PEIIWIM HH ONHOW 3alayH, a YUCIO LIKOJBEHHKOB, PEIIHB-
IIMX BCE 3a7jauyd MPaBHJIbHO, OTHOCHTCA K YHCIY HE PELIHBILUX HH
onHOM 3amauM, Kak 5:3. CKOJIBKO IIKOJBHHKOB 3K3aMEHOBAIOCH IIO
MaTeMaTHKE B 3TOT JCHB?

CymMa kBazpaToB Ludp JBy3HauyHOro yucia passHa 61. Eciu ot 310-
ro ABY3HAYHOIO YHCja OTHATH 9, TO MOJYYHTCS YMCIIO, 3aITHCAHHOE
TEMH e uMbpamMH, Ho B o6paTHOM nopsake. Hainure uucno.

203



274,
275.
276.
2717.
278.
279.
280.

281.

282.
283.
284.
285.
286.
287.
288.
289.
290.
291.

292.

293.
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2. Ypaenenusa u nepasencme

2.1. YpaBHeHHs

2.1.1. HppauHoHajbHbIe YPABHEHHSA

Peunte ypaBHeHHE

Pemnte ypaBHenue:

Pemnte ypaBHeHHe
Pemute ypaBHeHHE

Pemute ypaBHeHHE
Pemmrte ypaBHeHue
Pemute ypaBHeHHE
Pemute ypaBHeHuHe

Pemure ypaBHeHHe

Pemute ypaBHeHHE

Pemnre YPaBHCHHUCE!

Pemmute ypaBHeHuHe:

Pemute ypaBHeHHE
Pewmnte ypaBHeHHE
Pemvre ypaBHeHUe
Pemnre ypaBHeHHE
Pemnre ypaBHeHHE
Pemute ypaBHenue

Pemute ypaBHeHHE

Pemnre ypaBHeHHE

tx=2x+2 +3=0.
Jx+4-x+2=0.
c4+\Bx+16=x.
cx+Bx+7=7.
cJ15-3x—x=1.

s VI2x* +7x—10-5=4x.
: \/m—1=2x.

: 5+0,5x> —4,5x+11=x.
: m—x=4.

: \/ﬁ+5=x. ‘
x+m=1.
Jx+2l=x+1.
V2x+3=x.

: \/-2_—_x=x+10.’
4-2x =2x+2.
cBx+d=x-2.
c3+6x=x+2.

. \/15~_2x=x.
cJx=3=3-x.

: \/3—2x:x—%.




294.
295.
296.

297.

298.

299.

300.

301.
302.
303.
304.
30s.
306.

307.

308.

309.

310.

311.

Peumure ypaBHeHne: v/5x+11=5—x.
Petnnte ypaBHeHue: v1+3x =1-x.

Pewnte ypasHenue: Vx+3-1=x.

3
Pemmte ypasHenue (x —~7)2 —12(x —7)+48Jx -7 -64=0.

Pemute ypaBHeHHE \/ (x\/i +242- 1)(x\/5 +242 + D)=x*+4x+4.

Pemure ypaBHenue 1+ 6 =vx*-1.
L xt -1
- 1+
Pelnute ypaBHeHUE 1 5+ —==0.
x x

2.1.2. TpuroHoMeTpH4ecKHe YPaBHEHHHA
Pemiute ypaBHeHHe sinx - cosx — sinx + 3cosx — 3 = 0.
Pemmte ypauenue sin’y — siny —2 = 0.
2 : =
Pewure ypaBHeHHe cos'x + sinx + 1 = 0.
HaiinuTe Bce pelieHus ypaBHEHHS (sin’x + 1) cosx = 2 — cos’x.
HaiinuTe Bce pelieHUs ypaBHeHus (sinx-ctgx — 1)? - cos’x = 0.

HaiinuTe Bee penieHus ypaBHEHHS
sinx(1 + cos’x) = cosx(ctg’xsin’x + 1).

sina

cos’a

HaiinuTe Bce peleHus ypaBHeHHs tg’a +1=

. 1
Haiinute BCe pelleHns ypaBHeHUs ctg’x +1= ——.
sin x

Haiigure Bce pewueHus ypaBHeHHS sinx = ctg’x —

) :
sSin” x
~ 3.
Haiinute BCe pellieHHs YpaBHEHHUS tg X = ——— —tgx
COos X
- 2 .
Haiinure Bce pelleHHs ypaBHeHus Ctg x —sinx=———-2.
’ sSin- x
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312.

313.
314.
31s.
316.
317.

318.

319.

320.
321.

322.

323,

324.

325.

326.
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1 1
5. 5.0
sin“2x cos‘2x

2
Pewnte ypaBuenne 2—+

VKaXHTe YUCI0 KOPHEH ypaBHEHHS cOs2x + sin’x = 0 Ha TIPOMEXYT-
ke [0; 3n].

VKaxXuTe YHCcI0 KOpHEH ypaBHEHHA Ztgxcoszx + cos2x = 0 Ha npo-
Mexytke [0; 2x]. ‘

VKaXHTe YHCII0 KOPHEH ypaBHeHus sin’x + 2sinx + 1 = 0 Ha npome-
Kytke [-7m; 6m). .

VKaxHTe YHCIO KOPHEH YpaBHEHHMS tg™x + ctg’x = 2 Ha MPOMEXyTKe
[0; 3~n]. :

. . 2
Ykaxure 4uciIo KOpHEH ypaBHeHUA 2sinxcosx + 2cosx — 1 = 0 Ha
npomexytke [0; ).

VKaKHUTE YHCIIO KOpHEH ypaBHEHHS cos 6x + sin 6x-tg 3x + sin 6x = 1
Ha npomexyTke [0; 7t].

2tg3x

~cos6x =tg’3x Ha mpo-
sin 6x

VKaXHMTE YHUCIIO KOPHEH ypaBHEHHA

MEXYTKe [T ).

VKaxuTe YHCII0 KOpHE# ypaBHeHuA sin 2x + 4cos x — 2sinx —4 =0
Ha npoMexytke [0; 5x].

VKa)uTe YHCI0 KOPHEH ypaBHEHH sin 6x-ctg 3x — cos 6x = sin 5x Ha
npomexytke [0; n].

YKaxHTe Y1CII0 KOPHEH ypaBHEHHA cos*2x — sin*2x — cos 4x = tg 3x
Ha IIPOMEXYTKE [-T;T].
2.1.3. ITokasaTe/bHBIE YPABHEHMS
Pemmnte ypaBHeHHE 277 .3 46271 3" —6=0.
Pemute ypastenne 7°° -5 —49-5% +3.7°°-147=0.
2x+3 __l 4

= 2x+2 )

Peurute ypaBHeHue

Pelute ypaBHEHHE 107 —15-10"" =0,



327.
328.

329,

330.

331.

332.

.333.

334.

33s.

336.

337.
338.

339,
340.
341.
342.

Pemure ypaBHEeHHE o¥2 _7.3/2 =18,

Peumte ypaBHeHue e + ¢ —2 = 0.

Pewmte ypaBHéHHe _ 2l 1
2% +27-3

X 4 X
Pemure ypaBHeHue: (;J +(;) =]1. B oTBeTe 3anMIIUTE KOPEHB

YPaBHEHHUS HMIIM CYyMMY KOPHEH, €CIH HX HECKOJIBKO.
Pemnte ypasheHue: 3° + 2° = 5°. B oTBere 3amuunTe KOpPeHb ypaB-
HEHUS WM CyMMY KOPHEH, eCIH MX HECKOMBKO.
X * X .
Peummre ypaBHeHue: 2 +(\/§ ) =3". B orBere 3anmuuIUTe KOpEHB

YpaBHCHHS HIIH CYMMY KOpHCﬁ, €CJIH UX HECKOJIbKO.

2.14. JIor'apmmelecKne YPaBHEHHSA

Peumnte ypaBHeHue
log, (x> —5)-log?(7 - x) + 3log, (x* —=5)—2log2(7-x)~6=0.

Peuite ypasHenHe 1g°x + 2loggox — 6 = 0.

Pemure ypaBrenue logy(x + 1) + ! 5 = log,30.

X

PewmnTe ypaBHEHHE +log, x* =4.

log, x

2.1.5. YpaBHenns, conepaamine MOXYJIH
Pewmre ypasHenue /x =|x -4+ 2.

Pemmte ypaBHenue lg(x —1)=|x-101| + 2.

Peurte ypaBHeHHe Jx—|x-6/=0.
Pemnte ypaBHenue 4x—|x—2/-3=0.
Pemute ypaBHeHue cos’x +| cosx| —2=0.
) I . ‘ _ V
Peumre ypaBHeHue sin‘'x + | sinx] —2=0. P
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343.

344.

345.

346.

347.
348.

349.
350.
351.
352.
353.

354.

355.

356.
357.

358.

359.

360.
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Peumte ypasuenne sin’ x —|cosx|+1=0.

Pemmte ypasHenue cos’x —| sinx| +1=0.

Pemure ypaBHeHHe

+tg2x+[cosx|—l=0.

2 .
Pemmre ypaBuenne ————+|[sinx|-1=0.
1+ctg“x

2.1.6. CmemaHHbIe YPaBHEHHS

2
Pewnre ypaBuenue cosx — 1 = x°,

Pemmite ypasHenue 3° = (x — 1)* + 3.
Pemmrte ypasrenue: 0,17 =103+ 3x .
Peuwmrte ypasuenue: 0,3 =2+ x .
Pewmrte ypasuenue: 3% =+/x~3.
Pemmnte ypaBHenue: 0,17 = Ji+1.
Pemmure ypasnenne: (0,25)* =+/19—x.

Pemmnrte ypasuenne: (0,5) " =+/x .

x+3
Pemnte ypaBHeHue: [TBJ =+10+3x . B oTBeTe 3anMummMTe KO-
PEHb YPaBHEHHS UIIH CyMMY KOPHEH, €CITH HX HECKONBKO.
PemﬁTe ypaeHenue: 3 =\x+9 .
PemmTe ypasuenue: (0,1) =v/2—x .

Pemmte ypaBuennue: 0,2° 7 =27 —x .
V2

X+l
Perute ypaBHeHHE: (TJ =+/2+ x . B oTBeTe 3anuIuuTe KOpPEHb

YPaABHECHHA HIU CYMMY KOpHCﬁ, €CJIK UX HECKOJIBKO.

Pewmre ypaBrenue: 5% =+/x .



361.

362.

363.

364.

365.

366.

367.

368.

369.

370.

371.

372.

373.

374.

x+2
Pemure ypaBHeHHue: [?) =1%(5+x) . B otBere zanuiure Ko-

PEHb YPaBHEHHS WK CYMMY KOPHEH, €C/IH X HECKOJBKO.

Pewnre ypasuenue: 27 = ‘/%(2x +9) . B oTBeTe 3aNUIINTE KOPEHD

YPaBHEHHA HJIH CYMMY KOPHEH, €CITH X HECKOJIBKO.

Pemmire ypasHenue: log, (2x—5)=+/x—3 . B orBere 3anmummTte Ko-
3

PCHb YPAaBHEHHS WJIH CYMMY KOpHCﬁ, €CJIM UX HECKOJABKO.

Pemnre ypaBHeHue: log1 (25J =+/4x—16 . B oTBeTE 3aNMILUTE KO-

B
PEHb YPaBHEHHUS WIIH CYMMY KOPHEH, €CJIH HX HECKOJIBKO.

2 : .
x
Pewnte ypaBHenue: log, (—— 2) =+4x—56. B oTBeTe 3anummre
\7
KOPEHb YPAaBHEHHS HIIH CyMMY KOPHEH, €CJIH HX HECKOJBKO.

Peumre ypaBHeHne sin(% x)-x=0.

Pemmre ypaBaenne 15" - logy(x + 1) — 1 =0.

Haiiaure cymMy KOpHeit ypaBHeHHS: (24’2‘7 - 4)\/x—+i =0.
Hanaure cymmy KOpHCH yYpaBHEHHSA 43 ) x+0,5=0.
Haiinure cyMMy KOpHeH ypaBHEHHS 32 -—9)10g2 x=0.
Haiigute cymmy 1'<opHeii YPaBHEHMUsI

32« 2187)1n(x+2) 0.

(
(
(3
Haiante cymmy kopueii ypaswenns (2 ~2)¢/x+0,5 =0.
Haitute cyMMy KopHeii ypaBHeRHs (5* 2 125)J_ In(x - 0,5)=0.
(6

36)\/_ 0.

HakianTe cyMMy KOpHe#H ypaBHEHHS
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375. Hainute cymMMy KOpHe# ypaBHEHHS (32"2+2 - 59049)\/ x+1=0.
376. Hatinute cyMMy KOpHei ypaBHéHm (24"2'7 - 0,125)5/; =0.

3717. Haiﬁlme CYMMY KOpHEH ypaBHEHHS '(5"2 - 625)\/)'( :
378. Haiinute Bce pemieHus ypaBHEHHS
1 .
(x2 + 1) cosx = > (x2 +sin’x + coszx).

1

379. Haiigure Bce pemenus ypassenns ((logzx)’+ 1)cos’ = 1+ (log.2)*
0g,

1
~(lgx+8)
380. Pemmmte ypaBHenue 1078 —x3 =

381. Pemmure ypaBHeHue x° — 10xlgx = 0.
382. Pemmre ypasHenue logy(9" — 6) — logs(2-3" - 3)=0.

383. Peumre ypaBHeHHe /1 +log, x =5—log, x .

384. Peurute ypaBHeHHE \/4_log2 \/; +17=1+ l L .

og, 2

385. Pemmnte ypaBHeHMe ’logx (64x25 ) = ”;-'(log)r 2+ l) .

386. Pewmnre ypasHenue 4/log, x° +13 = — 3.
08,
5 1
387. Pemute ypaBHeHHe +log - x" = .
08,6 X log,, s x

388. Peumute ypaBHeHHe

+1=\flog, x* +10.

389. Pemnte ypasHenue v'1—cos’ x =2cos’ x—1.

log, 3

390. Pemmte ypaBHenue cos’ x +2+y/1—sin’ x = 0.

391. Pemmte ypaBHenue sin’ x —2++1—-cos’x =0.
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392.

393.

394

395.

396.

397.

398.

399.

2.1.7. IlapamMeTpHYecKne ypaBHeHH NOBBLILICHHOMR C/I0KHOCTH

Haiinure Bce 3HauYeHHA mapaMeTpa g, IPH KaXXIOM H3 KOTOpHIX ypaB-

HeHuto (2x—a-2)log,, ., (—E%) =0 yHEOBIETBOPSAIOT POBHO

JBa PA3INYHBIX 3HAYEHHS NIEPEMEHHOH X.

Haiinure Bce 3HaueHUs NapaMeTpa g, PH KaXIOM H3 KOTOPBIX ypaB-
2ax—6a+3

HeHuo (2x—a-2)log,,,, (5———=)=0 YZOBIETBOpAET POBHO
x°=6x+12 ’

OJHO 3HaYECHHUE NEPEMEHHOM X.

Halinure Bce 3HaueHHsA mapaMeTpa a, NPH KaXIOM U3 KOTOPHIX Bce
2ax—-6a+3

KOpHHM ypaBHeHHus (2x—a-2)log,,,, (————=)=0 npuHamIeKUT

x —6x+12
oTpesky [2;5].

Haiinure Bce 3HaueHHMs nmapaMerpa a, IPH KaXIOM M3 KOTOPBIX Cy-
IIECTBYET €AMHCTBEHHOE 3HAYEHUE IIEPEMEHHOM X, YHOBIETBOPAIO-
)=0

a’-2a+x

uiee ypaBHEHHIO (2x—3a)log,,, (—————
P ( ) Bas2 (4x2—11x+8

Halinure Bce 3HaueHUs napameTpa a, IPH KKAOM U3 KOTOPBIX ypaB-
a’-2a+x

HeHue (2x—3a)lo —
( ) ga+2—x(4x2 —11x+8

) =0 He HMeeT peneHUH.

Hajinure Bce 3HaYeHHs napaMeTpa g, MPH KOXXAO0M H3 KOTOPBIX ypaB-
a’-2a+x
4x* —11x+8

Pa3NMYHbIX 3HAYECHHS IEPEMEHHOH X.

HeHuto  (2x-—3a)log,,, . ( )=0 yZOBIETBOPAIOT IBa

HadimuTe BCe 3HaYeHUs mapaMmerpa g, IPH KaXKAOM M3 KOTOPBIX BCE
a’-2a+x

T T

KOpHH ypaBHeHud (2x-3a)log,,,_.(

XKaT OTPE3Ky [%; 2].

Haiinure Bce 3Ha4YCHUS apameTpa g, PH KKAOM M3 KOTOPhIX ypaB-
3ax—a-a’ +1
Henmo (x-1)log . ., (Tl—) =0 yHOBIETBOPSET POBHO
-x+

OJIHO 3HaYECHHE IIEPEMEHHOM X.
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400. Haiiaute Bce 3HaueHHs napameTpa da, NPy KaXIOM U3 KOTOPBIX ypaB-

401.

HeHHIO (x _1)10gm+1(311xa—511+1) 0 yIOBIETBOPAET POBHO
x+ _

ABa pa3JIM4yHbIX 3HAYCHHUSA nepeMeHHoﬁ X.

Haiinute BCe 3HaueHHs mapamerpa a, Ipd KaXZOM M3 KOTOPBIX BCE
3ax—a—-a’ +1

KOpHH ypaBHeHHs (x—1)lo
p yp ( ) gx+a+|( 2x2 _x+1

) =0 mnpuHamexar

otpesky [2; 4].

2.2. CucteMb! ypaBHeHMH

2.2.1. Cucrembl ABYX JIHHEHHBIX YPaBHEHHIl C IBYMS HeH3BeCT-

HbBIMH

402,

403.

404.

405.

406.

407.

212

2x—y=1
ITycts (xg, o) — peleHHE CUCTEMBI YPaBHEHHIH { Y
. x+y=2,

Haitnure xq — yo.

x=2 2

ITycTh (X9, o) — pELLEHUE CUCTEMBI YPaBHEHHH { r=

x+y=2..
Haitnute xq - yy.

x=2y=1
ITycTh (xg, yo) — pelleHHE CUCTEMBI YpaBHEHUN

x+y=2,
Haitanre xo — yq.

2x—y=0
ITycts (xo, yo) — pellIEHHE CHCTEMBI ypaBHEHUH

2x+y=4.
Haiinure xo — yo.

x-3y=—
Iycts (xo, Vo) — peLlIeHHEe CUCTEMBI YpaBHEHUH

x+y=2.
Ha#nure x¢ — yo.

2x-3y=1
ITycTb (x¢, yo) — peLEHUE CHCTEMBI YpaBHEHUH

x+2y=1.

Halinure xo * yo.



408.

409.

410.

411.

412,

413.

414.

415.

416.

417.

418.

yets (xgp, yo) — pelleHHe CHCTEMBI YPaBHEHUH
Haitoure xo : yo.
Nycts (xp, o) — peLieHHe CHCTEMBI YPaBHEHUH
Haitnure xq - yo.

[ycTh (X9, o) — pellieHHe CHCTEMBI YpaBHEHUH

{
{
{
Haitnure xo - yo.

ITycth (xo, Vo) — pELICHHE CUCTEMBI YPaBHEHUH {
Haiizure xq * yo.

ITycTs (xg, o) — pEHIEHHE CHCTEMBI YPaBHEHUH {
Haiinure xo - yo.

IIycTs (x4, yo) — pellieHHe CHCTEMBI YPaBHEHUH {
Haiinure xo — yp.

CKONBKO peHIeHUH UMeET CHCTEMA YPaBHEHHI

CKOJIBKO pellleHU# HMeeT CUCTeMa ypaBHEHHUH

CKONBKO peHIeHUH HMeeT CUCTeMa YpaBHEHHIH

N L |x=2y=
CKOJ‘IBKO pemem«m HMEET CUCTEMA ypaBHeHI/IH {
CKOJNBKO peHIeHUH UMEET CHCTEMa YPaBHEHHI {
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419.

420.

421.

422.

423.

424.

425.

426.

427.

214

x—2y=1

CKoJIBKO peteHni IMeeT CUCTeMa YpaBHEHHH
: 2x—4y =27

x=-3y=1

CKonbKO pemeHHi HMeeT ciUcTeMa YpaBHEHHH
2x -6y =37

2.2.2. CucteMbl KBaAPaTHLIX YpaBHeHHI
y=x'=17-8x

Peuure cucrem aBHCHHH
yyP %(y+1)+8x=x2+16.

2.2.3. CucreMbl HPPANMOHAIBLHBIX YPaBHeHHH

Jx-2+45=y
¥ ~10Jx -2 =2x+5.

Jy+3—7=x

2y —2x* =8.

Pewute cucteMy ypaBHEHHR {

Pewmnte cucteMy ypaBHeHHH {

Iycts (xg, Yo) — pELICHUE CHCTEMBI

\/; + \/; =3 . X0
Ha#inure yactHoe — .

\/; -y=1. Yo
IMycts (xg, yo) — pELIEHHE CHCTEMBI

y-2=+x

Vx=3=y-3.

v 2 3
Haiigure 3naueHHe BBIDAXCHHSA X, + Yo -

2.2.4. CucTeMbl TPHTOHOMETPHYECKHX YPABHEHUH

_ |sinx—2sin* y-cos’ y =1
Peunte cicTeMy ypaBHeHu# { | ) _
sin® y + cos* y +sinx—1=cos y.

2.2.5. CucreMbl N0Ka3aTelbHbIX YPABHEHHH

9" =725+2

Pemure cucteMy ypaBHEHHH
{25 +2%°7 -3 =0,



12
428. PewmnTe CUCTEMy ypaBHeHHH | . 2 —9
x+1
2= 3 - l'
3 -1
342
27 = 2-3 ':
429. Pewnre cucreMy ypaBHeHuit | . 13
243
5.2 +1

2.2.6. CuctreMbl jorapupmMuiecKix ypaBHeHH

log, x+ llog9 y=5

430. Pemnre cucreMy ypaBHEHHH
log, x+log, y=7.

2log,s y +log (10y +x+1)=1

431. Peunre cucre aBHECHHH
MY P {ln(x+5y+1)=0.

2log(-y) +log,(x—4y-5)=1

432. Pemute cucTeEMY YpaBHEHUH
log, (x-2y+1)=0.

2.2.7. CMelIaHHbIe CHCTEMbI YPABHEHHH
433. Pemure cCHCTEMY YPaBHEHUH siny-x+2=0
x’ =6siny+7.

36 +2-6” =48
434. Pemnre cucreMy ypaBHeHHH
— + 2y=6.

log, x~log, y=0

435. Pemmure CHCTeMy ypaBHEHHH
x?=2y* =63.

0,5-y-1=~x-2

y+4x=x>+6.

y+1=+x* +6x+9

y+x=0.

436. Pemnre cucreMy ypaBHeHH {

437. TIycTs (xo, yo) — PELIEHHE CUCTEMBI {

Haiinute 3HaueHHE BRIPAKEHHS XgVo(Xo + Vo).
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Vx=3=y+2

438. ITycts (xo, yo) — pELIEHHE CHCTEMBI
x+y-3=0.

Haiinute 3HaueHHE BBIPAXKEHHS /X, — Y, -

y+l=vx*+4x+4

439. ITyctb (X9, yo) — pELIEHHE CHCTEMBI
y=3x+5.

Haiinute npousseneHue xgo.

440. ITyctb (xg, yo) — pELICHHE CHCTEMBI
Haiinure npoussenenue xgyyo.

441. ITyctb (xo, yo) — pellieHne cnaer&m
HaitauTe xo — Yo.

442. TlycTts (xp, ¥o) — pelIeHHe CUCTEMBI
Haiinute npousBeneHue xp'yyp.

443. Ilycts (xo, yo) — pellleHHe CHCTEMBI
Haitnure npousBeneHue xq'yo.

2y —3=+/25x> = 70x + 49,

444, ITyctb (xo; yo) — pEILEHHE CHCTEMBI {

y—-x=1l.
HaiinuTe 3Ha4eHHE BBIPAXKEHHUA X)).
2% = 3y +41
445. Pemmte cucTeMy ypaBHenmii { .
3.2 -8
e
2 = 2 1y +2
446. Pemnte cHcTEMy ypaBHEHMIA < -
_ 2743
T
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x_Y+3
_5y+1
_2:3"+2
T3

447. Pemute cucTeMy ypaBHEHHH

448. Peumute cucTEMy YpaBHEHHH .
3 -1

ETT

449. Pemure cucreMy ypaBHEHHH

2.2.8. TlapamerpHyeckHe CHCTEeMbl YPaBHEHHil NOBbLIIICHHOH
C0XKHOCTH

450. Haiinure Bce HaTypanbHBIE 3HAYCHHS NapaMeTpa k, Ut KaxJaoro u3
KOTOpBIX HaiaeTcs XoTsA Obl OAHA mapa yucen (a; b), Takux, 4To CHc-
sinx + sin y =sin(x + y),

HEC HMCCT PCUICHHA.
(x—a) +(y-b)’ =k P

TE€Ma ypaBHEHHUH {

451. Haiinute BCe HaTypaibHbIE 3HAYEHHA [TapamMeTpa &, UL KaXIoro U3 Ko-
TOpPBIX Hakinercsa x0T Obl ofHa mapa uucen (a; b), TakuX, YT0 CHCTEMa
sin x + sin y = sin(x + y),

HMCCT POBHO OJHO PCILICHHE.
(x—a)* +(y-b) =n’k* P P

YpaBHEHHH {

452, Haiinute Bce HaTypanbHBIE 3HAYCHHUA IapaMeTpa Kk, Ui KaXxJa0ro us
KOTOPBIX HaizeTcs XOTA Obl ofHa Napa uucel (a; b), Takux, 4To CHUC-
sin x +sin y =sin(x + y),

| | . | bi P He HMEET PELICHHSL.
x—a|+|y-bl=

TeEMa YpaBHEHHH {

453. Halinure Bce HaTypajbHbIE 3HAYEHHA NapaMeTpa K, U KOKIO0ro U3 KO-
TOPBIX Haiifercss xots 6Bl onHa mapa yucen (g; b), TAKKUX, YTO CHCTEMA
sin x +sin y =sin(x + y),

| x— al + | y—bl=k HMEET POBHO [BA PELUCHHUA.

ypaBHEHHIH {
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454. Haiimure Bce HaTypanbHbIC 3HAYECHUA [TapaMeTpa k, VI KOKIOro U3 Ko-
TOPBIX Haiaercs xors Obl ooHa mapa umcen (g; b), TaKKX, YTO0 CHCTEMA
sinx +sin y = sin(x + y),

|x—al+ ly—bl=k HMeEET POBHO TPH PEILEHHA.

ypaBHEHHUH {

455. Haiinure Bce HaTypaibHble 3HaueHHs Mapamerpa k, NPH KOTOpOM

1
. |cosxcosycos(x+y)+—=
CHCTEeMa YpaBHEHHH 8 HUMeeT pe-

x| +|¥|+|y -k —7|=x(+ k) + 7

IICHHUC.

2.3. HepaBencrBa

2.3.1. KBagpaTHble HepaBeHCTBA
456. Peliute HepaBEHCTBO (*+x—6)(x—5)20.

457. Pewiute HepaBEHCTBO (*+11x +28) (o - 14x + 48)<0.

2.3.2. PanoHajibHbIE HEPABEHCTBA

. 8—x
458. Onpeaenure 4HCNO0 LENbIX PELICHHH HEPAaBEHCTBA T2 1 2
x —_—

. x+3
459. Onpenenvre 4UCIO LETBIX PEHICHUH HEpaBeHCTBa 92 2
-2x

x+2

460. Omnpenenure YUCIO0 LEBIX PELICHHH HEpaBEHCTBA 207?

461. OnpenenuTe YUCIO LETBIX PEHICHHH HEPABEHCTBA 20.

- 462. OnpenenuTe YUCIIO LieJbIX pelIeHHH HepaBeHCTBA 20,

—

x—-
2—x

X —

20,

463. Onpenenure YUCIO LEJbIX PEHICHHH HEpaBEHCTBa

3—x
4-2x

<0.

464. OnpenenuTe YHUCO LUENbIX PELICHUN HEPAaBEHCTBA
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465.
466.
467.
468.
'469.
470.
471.
472.
473.
474.
478.

476.
4717.
478.

479.

. X
OnpeaenyTe YUCIIO LIeNbIX pelICHUH HEpaBEHCTBA <0.
. 3x+3
OnpeaenuTe YUCIIO LENBIX PEIICHUH HEPABEHCTBA 20.
-Xx
. 4-2x
OmnpeaenuTe YUCIIO HENBIX PELICHUH HEpABEHCTBA >0.
x —
2
x°=2x-63
Perunte HepaBeHCTBO ————— 2
x+4x-77
2
x° +8x—65)(x+3
Peuiure HepaBEeHCTBO ( X ) <0.
x-8
x*—5x+6
Peminte HepaBeHCTBO: 1 <0.
x+

Pernre HepaBeHCTBO:
Pernnre HepaBeHCTBO:
Pemnte HepaBEHCTBO:!
Perure HEPaBEHCTBO:
Pelitute HepaBEHCTBO:

Pewmute HepaBeHCTBO:
Pemmre HEpaBEHCTBO:

PertnnTe HEpaBEHCTBO:

Pemnrte HepaBeHCTBO:

2
x“ +2x-3 >0
x+4
x_—3_$0'
X 4+x-2
2
4—x <0
3x—-1
1-00-30 _,
(4x+3)
(2-x)(5x+6) 50
(2x+59)

! > ! .
2x+S 2-x
*Xx=-3 50
x—7
(x—l)(x+6)£0‘
x+11
(x—?)(x+ll)s0_
4x+8
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G-DGE*2)
20,

=D

X

480. Pemute HepaBEHCTBO

481. Pemnte HepaBeHCTBO

X

482. Pemnte HepaBeHCTBO: ————— 2 ()
(x—1)(x~-2)

x+1

483. Pemute HepaBeHCTBO: —————— > 0
(x—1)(x-2)

) x(x+2)>0

484. Pemute HEpaBEHCTBO
x+1

485, Pemure HEpaBEHCTBO: G <
_ (x=4)(x-T7)

| 3

486. Pemute HEpPaBEHCTBO: w}i—) <0.
x—

2.3.3. [loxa3aTebHbIC HEPaBEeHCTBA

487. Pemmte HepaBeHcTBO 37F > 9.

I
488. Pemute HepaBeHCTBO 2° >4 .

489. Peunte HepaBeHcTBO 3777 S-;-.

490. Pemute HepaBeHCTBO 57" >125.
491. Pemnte HEPABEHCTBO 74 > 49,
492. Peumre nepasenctso 3* ¢ 27
493, Pemiute HEPaBEHCTBO 579> 1.
494. Pewnte Hepasenctso 37 81,
x+2 4.

49S. Pemure HepaseHctso 0,5

496. Pemute nepasenctso 477 64.

20D 4 e
497. Pemmute HepaBeHcTBO 27° +34 =320 <73,
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498.

499.

500.
501.

502.

503.

504.

505.
506.

507.

508.

509.

6x-21
Pemnre HepaBeHCTBO (;) -(3,5)4"+1 >1.

Pemvte HepaBencTso 81° —10-9"' +729<0.

2.3.4. JlorapupmMuyeckue HepaBeHCTBA

Pemute HepaBencTBo log, x +log, 2+log, (8 —x) >log, (x +27).

Pemnre Hepasenctso 0,5(1 +log, x) —log, (x +3) > log, 5x .
3

Pemure HepaBercTBO 1g10x < |g10'8<xl+2') ]

Pemmmre HepaBeHcTBO logg(x — 2) — logg(x — 3) > % .

2.3.5. CMelanHble HepaBeHCTBa

8+x
G) ~16
-~ <0.

x> +3x+9

PemnTe HepaBeHCTBO
2
Pewnte HepaBeHCTBO 5° — 4 < (x — 2).

Peunre HepaBeHCTBO 377> <1+ +x+1.

2.3.6. IlapameTpuyecKHe HEPABEHCTBA NMOBBILIEHHOH CI0KHOCTH
Haiigute Bce 3HaYeHUs napaMeTpa 4, IPH KOKIAOM H3 KOTOPBIX Hepa-
2
BEHCTBO logg(%_%) (log,, ('Zx +2ax - 7| + 2)) <0 BepHO mpH Bcex
3HAYEHHAX NEPEMEHHOM X, TPUHAUIeKALUMX OTpe3Ky [—4; 2].
Haiinute Bce 3HaueHUs mapameTpa a, IPH KOKIOM H3 KOTOPBIX Hepa-
' 2
BEHCTBO log7w§_w) (log“ (lx +2ax + 21 + 2)) >0 BepHO MpH BCeX
3HAYEHHUAX IEPEMEHHON X, IpUHaIexamux orpesky [-1; 7].
Hailinute Bce 3HayeHus napaMeTpa a, py Ka)KIOM H3 KOTOpBIX Hepa-
2

—_ > -
BEHCTBO logs(%_m (lg(}x +ax 4{+ 2)) > ( BepHO mpu BceX 3Haye
HUSX IEPEMEHHOH X, IPHHAJICKALIUX OTpE3KyY [—6; 2].
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510.

511.

512.

513.

514.

222

Haiinurte Bce 3HaYeHus mapameTpa a, IPH KaXIOM M3 KOTOPHIX Hepa-
2
BEHCTBO log GG (Sx +ax+3) >0 BepHO NpH BCEX 3HAYCHHAX M€
¥6-s
PEMEHHOH X, MpHUHALIEeXAIMX oTpe3ky [0; 1].

2.4. CucteMbl HEPABEHCTB

2.4.1. CucreMbl paltHOHAJIbHbIX HEPABEHCTB

x-=7
2x-3
x+4 1

<—.
2x-3 2

<k

Pemnte cucteMy HEpaBEeHCTB

2.4.2. CMel1aHHble CHCTEMbI HEPABCHCTB

x* +3>4x;
Peumre cucTeMy HEpaBEHCTB

log, (x> —4x+3)<log, 8.

9.3" - L 20;
Pemmre cucreMy HEpaBEHCTB < 27

sz —5x-8420.

3+x
(l) -25>0;
PemnTe cHcTeMy HEpaBEHCTB <\ 5
¥ +2x-99<0.




515.

516.
. 817.

518.

519.

520.

521.

522.

523.

524.

528.

- 526.

527.
528.

3. d)ynkuuu

3.1. Ob6aacTs oﬁpeueneﬂuﬂ $yHKIHH

T+x
x—3

Hatiaute o6nacts onpenenenus GpyHKUHH y = logs

Haiizure o6nacts omnpeneseHns GyHKLUHUH y = logs(x* — 8x + 15).

Hatinure obnacts onpenenenus ¢pyHkuuu y = log _, 2.

x+3

Haiiure o6nacTs onpenenenus GyHKLUHHM y = log3,75(x2 -x-2).
" | 3
Haiinute obnacts onpeaenenus GyHKUHH y = PERTT
x—4

Haiinure o6nacts onpenenenus GpyHxuun y = log, 3—6r’
—6x

3+x

Halaure obnacts onpeaenenus GpyHkuun y = log,

N x—-6
Haiinute obnacte onpenenenus QyHkuun y = log, .
2x+10
. 3+x
Haiinurte obnacts onpeaenenus pyHkuuu y =log, p
-x
. x=3
Haiaure obnacts onpenenenus GyHkuuu y = log, 5
+X

Haiaute obnacte onpenenenus QyHkuun y(x) = log, (sin (2x + 5)).

Haiigute o6nacts onpe,ﬁeneﬂm ¢yHxkuu y(x) = (5)

6
. S-x——
Ha#nute obnacte onpenenenus pyHkuuu y(x)="7 .
Haiinure obnacTe onpenenenus GyHKUHUH

+1
y(x)= \]—log7 (log;, i ).
x—1

1 \/(2-1)(2+x)+ﬁ
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529.

530.

- 531.

532.

533.
534.

53sS.

536.

537.

538.

539.

540.

541.

224

Halinute obnacts onpenenenus GyHKUHH

x*=Tx+12
y(x)=log,| —————|.
() gj[xz—Zx—3
. 3
HaPlIIHTC o0sacTb OINpEACICHUA (b}’HKHPIH y= 2—2;—7—2— .

. ,1 —log, x
Haiinure obnacts onpenenenus QyHKUMH y = _2'g—§ .
+Xx
o 2x* +3
Haiiaure obnacts onpeneneHus QyHKUMH y = 6| —— |
3-log, x

Hafnure obnactes onpenenenus QyHKuuu y = \/(7x2 +5)(log, x+1).

Haiinute obnacthb onpeneneHus QyHKIHH y = {/ B+x))(2~log, x).

Halinure obnacts onpenenenus GyHKIMH y = Q/ (* +4(3- log, x) .

Haiinyre obnacte onpeneneHus QyHKUUH y = 4\/(5 +log, l} (x*+1).
x

Halinute obnacte onpenaeneHus GyHKIHU

y=Ju2+D(2+m&l).
X

Hakinure ob6nacTs onpenenenus GyHKUUH

,y=du¥+2x+1$(3+kgll).
gx

Hainure o6nacts onpeneneHus QyHKUHH Y =
8

X +x+10 ‘

2+log1l
3 X

Haiinute cymMMy Bcex LENIBIX YHCEN, BXOASAIUIMX B 06/1acTh onpeaerie-
Hus QyHKIHH y = In(x — 2[x — 2|).

Hatinute cymMMy Bcex LENBIX YHCEN, BXOAAUIMX B 00J1acTh onpeaee-
HUst QyHKIMH y = In(2x — 3[x — 3]).



542. Haiinure cymMMy BceX LIEIBIX HCEN, BXOAALIMX B 00/1aCTh onpeacne-
HUA QYHKIHH Y =[x — 4|x—6| .

543. Haiinute cymMMy Bcex LEIBIX YHCEN, BXOAAIIMX B 001aCcTh Onpenee-
HUS QYHKLUH Y =, [x— 3}x - 2| .

544. Haiinute cyMMy BceX LIEJbIX YHCEN, BXOJAIIMX B 0061acTh onpeaene-

HUs QYHKLUH y = 2x — ?Ix - I| .

545. Haiinure cyMMy Bcex LIENbIX 4MCeEll, BXOASIUX B 001acTh onpenene-
Husl QyHKLUH Y = In(x — [2x — 6]).

546. Haiinute cymMMy BCex LEMBIX YUCEN, BXOAAIIMX B 00JaCTh Onpenere-
Hus pyHKUMH y = In(4 — |x — 3)). ‘

547. Haiigute cymMMy HauOONbHIEr0o U HAaUMEHBLIETO LIENBIX YUCEN, BXO-
IAIUX B 0071aCTh onpenesieHUs QYHKIHU y = | /ln(2x - |3xv— 6|) .

548. Haiigute cymMmMy HauGonbuiero W HaMMEHBLIEro LEJIBIX YHCEN, BXO-
AAIMX B 0671aCTh ONMpPEAENeHUS QYHKUHU y = ,5/1g(3x - I4x - 4|) .

549. Haiinute cyMMy HauOOJIBIIEr0 U HAMMEHBLUETO LEIBIX YHCEN, BXO-

JALMX B 0671aCTh OnpeesieHUs QYHKIHN y =, /lg (3x - ]4x - 3|) .

3.2. MHOXkeCTBO 3HAYCHHH QYHKIHH

550. Haiinute MHOXECTBO 3HaYeHUH QYHKIIUH y = cos’x + 3.

551. HaiiuTe MHOXECTBO 3HAUEHHH QYHKIHH y = logz(x = 3) + logy(x - 2).
552. Haiiaute MHOXECTBO 3HaYEHHH QYHKIMH y = e xta

553. Halinute MHOXECTBO 3HAYEHMI QYHKIUH Y = 21,

554. Haiigute MHOXECTBO 3HaYeHHIH QYHKIMH y = 25,
555. Haiigure MHOXECTBO 3HaueHHi PYHKIHH y = 4 — COS X.
556. Haiinute MHOXECTBO 3HaUYeHHH QyHKIHH y = 1 + 5cos x.

557. Haiinute MHOXECTBO 3Ha4eHHH QYHKUHH ¥ = 3 — 4c0s X.
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558.
559.
560.
561.
562.
563.
564.
56S.
566.
567.

568.

569.

570.

571.

226

-Halinure 3HaueHne BbIpaXXeHUs |x ~0,5

Haiinute MHOXXeCTBO 3HaYeHHid GYHKLMHU y = 2 — 4c0s x.

Haiinute MHOXECTBO 3HaYeHU# QyHKIMHU y = 2sin x + 5.

Haiinute 3Hauenue Boipaxenns $f(x* —4x+4)° + ’x +2,5

ecnin —1,3<x<1,7.

Haiinute 3HaueHHEe BbIpaXeHHs |x -3, 5! +4/(9+6x+ x? )2 R

ecnu —2,8<x<3,2.

Haiinure 3HaueHue Bhipaxenns 'Y (x* —10x +25)° +lx - 1,5| ,
ecnu 1,8§<x<4,3.
+3 (X +4x+4)*

)

Haiaure 3HaueHHE BbIPAKEHHS ’x -1,8
ecnin —1,8<x<1,5.
Haiinute 3HayeHHe BhIpakeHus $(x% +2x + )+ lx +3,8
ecad —2,8<x<-1,5.
+1(x* +8x+16)° ,
ecnmu —3,8<x<-2,3.
HaiinuTe 3Hauenue Boipaxenus $/(25+10x + )+ |x +2,2
ecin —4,2<x<-2,5. '
+(x* —2x+1)*,

2

HaiinuTe 3HaueHNe BHIPAXKEHUS ]x +1,5

B

Haiiure 3HaueHHe BHIPAXEHUS |x +3,8

ecnd -3,5<x<0,5.

Haitnure 3nauenue Bbipakenns 'J(x* —6x+9)° +|x+3,2

ecid —2,7<x<2,5.
+4(16-8x+x%),

3

ecad 1,8<x<3,9,

3.3. Hyan pyHKIHH

Haiinure Hynu GyHKUMH y = Yx* -3 +8 + \/’lg(x2 -x=-5).

Haitnute Hymi dpynkman y = ¥x* +3x° +8 +arcsin® (x* + 2x) .



572.
573.
574.
575.
576.
577.
578.

579.

580.

581.

582.

583.

Haiinute Hynu yuxkuuu y = m +log} (x.2 +x-95).
Haiinure Hynu ¢pynxnuyn y = arctg’ 3x—x°) + m ,
Haiinute nynu oyrxnun y = In®(x* —2x —14) + m .
Haiizure Hyu ¢pyHkimn y = arcsin’ (x? +2x —3) + m .
Haiinute Hynu GyHkumu y = m +6In°(x* +4x—-4)

Haiizwmre Hymn GyHkuun y = ¥x° +3x2 +16 +arctg® (x* +x —12)

Haiinute Hyu QyHKUMH y = ‘\‘/x3 —23x-10+ \/ﬂ)g,, (x* =5x+1) .

Haiizute Hymu GyHkuuu y = 3x* +5x° + 64 + arcsin® (x? + 4x)

3.4. [IpoMexyTKH BO3pacTaHHUA M YObIBaHHSA QYHKUHH

CKOJBKO MPOMEXYTKOB YObIBaHHSA Y DYHKIIHH
x3 2
y= —? + 7 +2x+1, 3agaHHO# Ha BCeH YHCIOBOH OCH?

CKONBKO NMPOMEXYTKOB BO3pacTaHUA Y QYHKIHUH y = X = 3x* + 2x,
3aaHHOH Ha otpeske [0; 2]?.

3.5. YeTHOCTb M HEYETHOCTEL PYHKUHH

Heuétnas ¢pynxuus y = f{x) onpeseneHa Ha BCEH YHCIOBOH MPAMOH.

Jlns BCAKOro HEOTPULIATENHHOTO 3HaYEHHs MEPEMEHHOH x 3HaYeHHe

3TOH byHKIHH COBNAJa€T  Cco  3HaueHueM  QYyHKUHUH

g(x)=x(2x+1)(x-3)(x+2). Haiinure 3HaueHue h(—1) PyHkIMH
S(x)+2g(x)

HeuérHas ¢yHkums y = flx) onpenesieHa Ha BCEH YMCIIOBOH MPAMOH.

1 BCAKOro HEOTPHLATENHHOrO 3HAYCHUA IEPEMEHHOH x 3HaueHHe
3TOH QYHKLUMH COBNAgaeT o 3HaUYeHHeM PyHKIMH g(x) = 2x(x +4)X

J(x)+2g(x)
2f(x)+g(x)
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584.

58S.

586

587.

588.

589

590.
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HeuétHas dynkuus y=f(x) onpenenena Ha otpeske [—7;.7]. Jlns Bcs-
KOT0 HEOTPHLIATENbHOI O 3HAYCHHA MEPEMEHHON x € [—7; 7] 3HaueHHe

3ToH GYHKLHH COBNAAaeT co 3HaueHHeM QyHKIHMH g(x) = x(2x —3) X
X(x —-2)(x +5) . Ckonbko KopHeH uMeeT ypaBHeHue f{x) =0?

HeuérHas dyHkuus y=fx) onpeneneHa Ha otpeske (—4; 4). ng Bcs-
KOr'0 HEOTPHULIATEJILHOIO 3HAYE€HHS IIepeMeHHON x € (—4; 4) 3HaueHHe

3TOH QyHKLHH COBNALAET Co 3HaUe€HHEM PYHKLUHH g(x)= x(x+3)X
X(x —4)2x —7) . Cxonbko kopHeH UMeeT ypaBHeHue f{x) = 0?7

YétHas dyukuus y = flx) onpeneneHa Ha BCeH YHCIOBOH NpPSMOH.
JIis BCAKOIO HEMOJOXKHUTENHHOTO 3HAUCHUS MEPEMEHHOH X 3Haue-
HHUE OTOH (YHKUMH COBNAJAET CO 3HAYEHHEM  (PYHKUHH
g(x)=(x+3)x—-1)(x—-3). Hailigure 3HaueHHe Ah(2) GYHKUUH
oy = =42

S(x)+4g(x)

YétHas ¢yHkuus y = flx) onpeneneHa Ha BceH YHCIOBOH NpPAMOH.
[l BCAKOrO HENOJOXUTENBHOTO 3HAYEHHs MEPEMEHHOHN X 3Haue-
HHe O3ToH (YHKUMM COBNAaJaeT co 3HaueHHeM (QyHKLHH
g(x)=x(x+2)2x-5). Haiinure 3HaueHue A(2) yHKUHH
ey =S+ 2(@)

J(x)=5g(x)
YétHas ¢yHkuus y=f(x) onpeneneHa Ha otpeske [—6; 6]. J{ns Bcsakoro
HEOTPHLIATENILHOrO 3HaYeHHs IEPEMEHHOH x € [—6; 6] 3HaYeHHe 3TOH
GyHKUMH CoBnamaeT co 3HaueHHeM (yHKUMH y = f'(x). CKOIbKO
KopHe# uMeeT ypaBHeHHe flx) =07
YéTHas pyHkius y=A(x) onpeneneHa Ha otpeske (-3; 3). [lns Bcakoro
HEOTPHLATENLHOIO 3HAYEeHHs NepeMeHHON y = f (x) 3HaueHHe SToH
GyHKUMH coBnagaeT co 3HayeHHeM QyHKUMH g(x)=x(2x—3)X
X(x —3)(x —5). Cxonbko kopHeit umeet ypaBHenue f{x) =0?

Heué&tHas dynukuust v=A(x) onpenenena na npOMexcyTKe (=7; 7). Ans
BCAKOTO HETOJNIOKHTE/BLHOIO 3HAYEHHS TIEPEMEHHOMN X U3 YKa3aHHOro
NIPOMEXYTKAa 3HAa4YeHHE 3TOH (PYHKUHH COBMAJaeT CO 3HaueHHEM
byukurn  g(x) = x(x —4)(3x+20)(x +5). Cxonapko KOpHEH HMeeT

ypaBHeHHe f{x)=0?



591. Yértnas pyukuus y=f(x) onpeneneHa Ha orpeske [-5; 5]. Ins Besko-
-~ 2
ro HEMOJOXHTEJIbHOro 3Ha4YeHHs nepeMeHHOH f(x)=x" Inx 3Ha-

YyeHHe OITOH (YHKUHM COBMajaeT coO 3HAa4YeHHEM (YHKUHH
g(x)=(x—=2)(x-D(x+5)2x+9). Ckonbko KOpPHEH UMEET ypaBHe-

uue flx) =0?

592. Heuetnas ¢yHkuus y = fix) onpeneneHa Ha BCeH UMCIOBOH MpAMOH.
Jlns BCSIKOTO HEOTPHULATENLHOIO 3HAYEHHs NEPEMEHHOH x 3HAYEHHE
3TOH (YHKUMHM COBNAgaeT CO 3HaueHHMeM QYHKLMH g(x) = x(x+3)X
X (x—2)(2x—1). Cxonbko KopHeH uMeeT ypaBHeHHe fix) = 07

593. HeuerHas QyHK1Ms y = f{x) onpeneseHa Ha BCeH YHCIOBOH MpsMOH.
Jlnst BCAKOTO HEOTPHIIATENBHOTO 3HAUECHHA TEPEMEHHOH X 3HAUEHHUE
3TOi (YHKUHMH COBMNajaeT CcoO 3HavyeHHeM QyHkuuH g(x) =
= (x—1)*x(x+2). Ckonbko KOpHeH uMeeT ypaBHeHHe fix) = 07

594. Uetnas ¢ynkuus y = f{x) onpeneneHa Ha BCEH 4MCIOBOH NMpPSIMOH.
Jlns BCcAKOro HeOTpULIATENBHOTO 3HAYEHHS TIEPEMEHHOHN X 3HaUYEHHUE
3TOH GYHKUHH COBNajaeT Cco 3HA4YeHHEeM QYHKUHMH g(x) =
= (x—=1)(x+2)(x=5). Cxonbko KOpHeil UMeeT ypaBHeHHE f{x) = 07

595. YerHas ¢byHkuus y = f(x) onpeneseHa Ha BCEH YKCIOBOH NpsAMOH.
J1y1s BCSKOTO HEOTPHLATENBHOTO 3HAYCHHS NIEPEMEHHOMH X 3HaUEHHeE
3TO# (YHKUHH COBNafaeT cO 3HaueHHeM ¢yHKuUMH g(x) =
= x(x—1)(x+3). Cxonbko kopHe# nmeet ypaBHeHue flx) = 0?7

596. Heuetnas pynkuus y = f{x) onpeneneHa Ha Bcel YHCI0BOH NpsAMOH.
s BCAKOTO HEMOJOKHUTEILHOIO 3HAUEHHS] NMEPEMEHHON X 3Haye-
HUe 3TOH (YHKLUMHM COBMANaeT CO 3HaueHHeM (QyHKuuH g(x) =
= x(x+1)(x+2)(x—3). Cxkonbko kopHeH uMeeT ypaBHeHHe flx) = 07

597

HeuerHas ¢yHkums y = fx) onpeneneHa Ha Bceit 4HCI0BOH NPAMOI.
JIns BCAKOro HEMONOXKUTENLHOTO 3HAYEHHS NIEPEMEHHON X 3HA4YECHHE
3TOI QYHKIMH COBMAAaeT Co 3HaYeHHeM PyHKIMH g(x) = x(x+2) X
X (x—1)(x—2). Cxonbko kopHeli uMeeT ypaBHeHHe f{x) = 07?

598

YetHas ¢yHkuus y = f{x) onpenesieHa Ha BCEH YHCIOBOH MpPSAMOil.
JIns BCAKOTO HETMONOXUTENBHOTO 3HAYEHHUS IEPEMEHHON X 3HAYECHHE
3TOH (QYHKUMHM- COBMAmacT CcoO 3HAa4eHHeM QyHKUHH gx) =
= x(x+2)(x+3)(x—8). Ckonbko KOpHeit uMeeT ypaBHeHHe fx) = 07
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Heuernas ¢yukuuns y = f{x) onpeaenena Ha BCeil YUCIOBOM MpAMOi.
JUIf BCAKOTO HEOTPHULIATENBHOrO 3HAYEHUsI apryMEHTa X 3HaueHHe
3T0H (yHKUHH coBmamaer co 3HaueHHeM ¢QyHKUUM g(x) = (x+2) X
X (x-3)(x+4). Cxonbko kopHeii uMeeT ypaBHeHue fx) = 07

Hevernas ¢gynkuus y = fx) onpeneneHa Ha Bceil YHCIOBOH MPAMOIA.
Jlns BCAKOro HEOTPHLATENBHOTO 3HAUEHUS TIEPEMEHHOH x 3Ha4YeHHe
3Toi ¢QYHKUMM CoBMajaer co 3HayeHHeM ¢QyHkuun g(x) =
= (x—3)(x+2)(x~1)(x+18). Cxonbko kopHeit uMeeT ypaBHeHHe flx) = 07

HeuerHnas ¢ynkuus y = f{x) onpeaeneHa Ha BCeH YUCIOBOM MPAMOIA.
JUI BCAKOTO HEMOJI0KHTENILHOTO 3HaUeHUs MEPEMEHHO X 3HaueHHe
3TOH (QyHKUMM coBmamaer co 3HaueHHeM (QyHkIMH g(x) =
= (x+3)x(x+1)(x+2)(x—2). CxonpKo KOpHEi UMeeT ypaBHeHHe f{x) = 07

3.6. HauGoabilee H HAMMeHbHIee 3HAYeHHE PYHKUHH

Haitnute Haubonpiuee nenoe 3HayeHue GyHKUHU

y =2x/9sin2 x+6sinx+13.

Halinyte HauMeHbILee Liesioe 3HaUeHHE QYHKLIHH

y=3\/4—2cosx—cos2 x.

Haiinyute Hanbomnbiuee Lenoe 3HaueHue GyHKUHH

y=TvJ1+4sinxcosx .

Haiinute Haubomnbluee Lenioe 3HauYeHUe GyHKLIHH

y=\/cosx—sin2x+6 .

Haiinure Haubosnsliee 1e10€ 3HaUEHHE QYHKIIMH

y=~/5c0s’x +4cosx+3.

Haiinure Hanbonbluee 1e10e 3HaueHUE QyHKIMH
y=0,5 V10+6cosx+9cos? x .

Haiinure Hanbonpluee enoe 3HayeHHE QyHKLIHU

y=-§—\/165in2 x+16sinx+17 .

Haiigute Haubonpuiee Lenoe 3HaueHUE PyHKIHH

y =§\/l6sin2 x+40sinx+44.



610.

611.

612.

613.

614.

615.

616

617.

618.

619.
620.

‘
N

Haiinurte Hanbonbliee Liesioe 3HaYeHHe PYHKIHMU
y= 2,5¥16sin? x + 24sin x + 24 .

Haiigure HaubonbuIee nenoe 3HaYeHUe HYHKIIHH

y =%{/40——6000sx+250052 X.

Haiinure naubosnbuiee Lenoe 3HayeHHe QyHKIMH
3—sin(2x+§)

y=-33-0,5 .

Haiinnte HauMeHbllIee 11e10¢ 3HaYeHHE QYHKLIUU
—2—cos(3x—;)

y=-59,4-3 .

Haiinute Haubosbliee Lesoe 3HaYeHHe QyHKIHH

y= _0,3 . 42+sin(31—5) '

Haﬁnme HaUMCHBIICC LICJIOC 3HAYCHUE (bYHKIlHH
2—cos(x+-3—’5]
1 2
y==-27-|—= .
2

Hatinute Hanbosnbinee nenoe 3HayeHUue GyHKIUU
1 =3-cos(2x+x)
y= —0,1 . (g) .

Halinure HanMeHbLIee Liesioe 3HauYeHHe QYHKIIUH
—2+sin(31—£]
2

y=-23,2.2

Haiinurte HauOounbliee neoe 3HaYeHHE PYHKIUH

1 1-sin(3x~7)
=—4,16-| — .
g (4]

Haiinurte HauMeHblIIee LeNoe 3HaueHHe QyHKIIHU

Haiimure Hanbonbliee nenoe 3HayeHHue GYHKIU

y=-17,6- 4_’_“)5(”7”j .

y

~1,8- 23'“’5(

s

2x+£]
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621. Haiinute HauMeHbIIee 1ieioe 3HadeHHe QYHKLUUH
y= __25 . 3—2+sin(2x+)r) .

622. Haiinute HauOonsbliee 3HaueHHe QYHKIHU ) = e 2 P
. +
Ha npoMexyTtke [1; 3].
o 50
623. Haiinute HauMeHblllee 3Ha4eHHE QYHKLUH ) = XY
+
1
Ha [IPOMEXYTKe [—2-;1] .
. 36
624. Haiinure HanMeHblIIee 3HaYeHHEe QYHKUMH Y = FET
+
Ha mpomexytke [1; 2]. ‘
625, Haiigute Haubonblliee 3HaueHUEe PYHKIUH y = P 582X
+
Ha poMexyTke [2; 4].
626. Haiinute HauMeHbLIee 3HaYeHHE QYHKIHU Y = 2x133x
+
Ha npoMexyTke [1; 2].
627. Haiigure HauMeHbLIee 3Ha4eHUE QYHKLIUU Y = = 414;
+
Ha npoMexytke [1; 2].
5

628. Haiinute HauOonbiliee 3HaUeHHE QYHKIHH ) = T,
-4

~ Ha npoMexyTke [0; 2].

. 8
629. Haiinure HaubosiblIee 3HaUeHUE QYHKIUH y = m
Ha npoMexcyTke [1; 3].
630. Hajigure HaHMeHblIIEe 3HaYCHHE GYHKUHN y = ﬁ
Ha npomexytke [0; 3].
631. Haiinure Hambonbilee 3HadeHHE QYHKIHH Y = YT Ha TIPOMN

xKyTKe [2; 8].
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632.
633.
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636.
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638.

639.

640.

641.

642.

643.

Haiigure HaubGonbuiee 3Hayenue QyHKIMHA flx) = ~x*+4x+21.

Haiinure HauMeHpIIee 3HaYeHUue QPyHKIUH g(x) = X +4x-32.

Haiinure HamGonbmiee 3naueHue QyHKuuH y=(x" +2x+1)e" —4e
Ha oTpe3ke [—-1; 1]. ‘

-2,2543x—x?

Haiinute Hanbonbmee 3HaueHde byHkmU y =0,34e Ha OT-

peske [0; 2].

Haitnure HauMeHbInee 3HadeHne GyHKuMH y = In(x* + 5x + 7,25) + 2
Ha oTpeske [-3; 0].

Haiinure Hanbonbiee 3HaueHHe QYHKUMH y = x’e™™ —27e™ Ha o1-

pe3ke [0; 3].

Haiinute HanGonbiuee 3HaueHue GyHKIMH y = x’ Inx—e’ +2 Ha oT-
]

1
pe3ke | —;e .
Je
Haiinure HamMeHblIee 3HayeHNne QyHKIMM y=e” —x+1 Ha oTpeske
[-1; 1].

2
Haiinure HaumeHbpliee 3HaueHue QyHKIMH y=7¢"* > —10,4 Ha
otpeske [0; 1,5].

Haiinure HanGonbinee 3HaueHue QyHKUMH y =xe* +7 Ha OTpe3ke
[-1; 0].

- 1 '
Haiinute Hanbonbuiee 3HaueHne QyHKIUH y =—+Inx—e Ha OTpe3-
x

b
Ke | —;e].
e

o Inx _
Halinure HauMeHbllee 3HaYeHHE QYHKIMH y = ———+¢ ' Ha 0Tpe3-
x

Ke {\/Z;ez}.
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4. Hauana mMamemamu4uecKoZo anaiusa

4.1. lIpon3BoaHasi pyHKIHH

4.1.1. Ilpon3BoaHas CyMMbi, Pa3HOCTH, IPOH3BEACHHS, Yac
aByx u Gonee pyHxuHi

644. Haiinute npousBoaHyto QyHKIMH y(x) = 2sinx + cosx — 3.
645. Haiinure npousBoauyto GpyHKIMH A(x) = tgx + 2sinx.

646. Haiinure npoussoauyio gyrkumu I(x) =7+ ¢ - 7.

647. Haiinure npousBoanyto GpyHkimu k(x) = 3-2° +10™"¢° +121.
648. Haiinute npousBoauyro ¢yHkimu g(x) = 2logyx + Inx.

649. Haiinute npoussoanyto GyHKuMH g(x) = 2lnx — 3logsx + 5.
650. Haiinure nponsBoaHyto QyHKumH f{x) = ctgx + 2 -2,

651. Haiigute mpon3BoaHy0 QYHKIUH a(x) = 3x7log}x.

x2 =7

COSx

652. Haiigure npon3soaHyto QyHKINH b(x) =

653. Haiinute npon3soanyo QyHKIHH P(x) = sin(4x + 7) + 273,
' 654. Haiiaure nponsBomHyio GyHKumH y = sinx + 2x°.

655. HaiinuTe npou3Boanyto GyHKLHM y = X° + x° + &4,

656. Haiinute npon3eoaHyro GyHkUMH y = Inx + e

657. Haitnure npou3BoaHyto GyHKUMH y = 2" + ¢" — sinx.

1
658. HaiinuTe MpoM3BONHYI0 GYHKLIMH ¥ =—+x°.
x

659. Haiinure npon3BoaHyto QYHKIHH y =—sin x + X
660. Haiinute npon3BoaHyo QyHKLHH y = 2x° — 3cos x.
661. Haiinure npon3BoaHy0 GyHKIMH y = 2sin X — X
662. Haiinure npon3soaHyro QyHKLUMH y = 3sin x — x°.
663. Haiinute npon3soauyo GyHKIMH y = ~2¢0S X + X

664. Haiinure npon3BoaHyto QyHKUMH y =+/2x —1 —3sinx.
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670.
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672.

673.
674.
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676.
677.
678.

679.

680.

681.
682.
683.
684.

685.

Haiinure npoussoanyio GpyHkiuu y = x* —x +2cosx .
Haiinure npouseonyio GyHkiMu y =tg3x—x° +x.
Haiinure npou3BoaHy0 QyHKIMH y =€ — V2x.

Haiinure npoussoanyio ¢pynximu y =0,5sin 2x — x° + 5x .

Hainure nponsBoanyo GpyHkmu y = 2Wx - In(4x).

Haitaure npoussonnyio gpynxmun y = 0,25x* —0,5x% +cos(0,5x) .

Haiinure npousBonnyto dyHkimn y =+/2x —1 —3sinx.

Haitnure npousBoanyio ynkiuu y=e* +tgx,

4.1.2. IIpou3BoaHas CJI0XKHOH PyHKIHH

Haitnure npousBoanyroo Gpynkmmu y(x)=e

€os X

Haiiaure nmpoussouyo pyHkimu y(x)=e

sin 2x

Haiinure npousBoanyoo pyHkuuu y(x)=e""".
Haiinure npousBoanyo QyHKUHH y(x) = e,
Haiinute npoussoanyio ¢dyuxnuu y(x) = In(sin x).

Haiinure npoussoanyio ¢yukunu y(x) = In(cos x).

Haiigure npoussonuyo pyunkuuu y(x) = In(sin g—) .

Hainure npoussoanyio GpyHkuuu y(x)= ln(cos%).

sin? 2x

Haiinure nmponsBonuyro GpyHKUHH y(x)=e

cos?3x

Haiaure npou3Boanyo GyHKUHH y(x)=e

cos® 2x

Hajtnure npousBoanyio pyHkmu y(x)=e
sin® 4x

Haiinute npousBoanyio pyHkuun y(x)=e

Haiinute npou3BoaHyo QYHKUMH y(x) = ln(sine"z) .
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687.

688.

689.

690.

691.
692.

693

694.

695.

696.

697.

698.
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Jx) = NG

Haitnute npousBoanyto pyukuuu y(x) = In(cos e* ).
Haiaute npousoanyro yskuuu y(x) = In(sin’ e*).

Haiinute nponsponanyio dyskuun y(x) = In(cos’ e*).

72c052x

Haiinute npoussonuyro pynxuuu fix) = B TOYKE Xo = TT.

Hatizure npousBoaHyro hyHkumu fx) = 1. 3753 B TouKe Xy = % .

ln\/§

x+cosdx-5

Haiinute npoussoanyio GyHkuuu fx) = e B Touke xo = 0.

Hajinute npomsBomHylo dyHkuuu fx) = sin(2***"~%) B Touke
1

x, ==

3

.‘Hafmme npousBoaHyro ¢yHkuuu flx) = cos(sin((3x+5)- % ) B

TOYKe xo = 1.

10In5

Hafinute npousBoaHyo GyHKIMH fx) = tg(rz log, (x* 44)) B

TOYKe xp = 3.
Haiigute nponsBoanyio pyHKIHH

In2-Inl11 .
&log“ (log,,(sin3x)) B TOuKE X, =%.

NG

Haiinure npoussoaHyro Gynkuuu fx) = uln(tg(% (x* —48))) B
/4

TOYKE X = 7.

o V4 ¢ =2 ¢ -
Haiiaure nponssoanyto dyukumu fix) = 3 log, (572%™} B TouKe

xo=0.
Haiinure npoussoaHyro pyHKUHH
1 1
Jz n9

x)= 9% L 1n9.Jog, (3¢0sx’)) B TOUKE X, =\/E.
Sfx) \/—( 2o ( ) 0 3



699.

700.

701.

702.

703.

704.

705.

. 706.

4.1.3. PU3HYECKHH CMBICJT IPOH3BOAHOM

[Ipy OBHXKEHHH Tella MO MpPAMOH paccTosiHHE S (B KHJIOMETpax) OT
4 2
o t
Ha4yaJILHOM TOYKH MEHAETCS 1O 3aKOoHY S(f) = 77 +2 (t— BpeMs

JBWXeHHs B yacax). Haimure ckopocTs (kM/4) Tena uepe3 1 yac no-
clle Hayana JBHKEHHUA.

ITpyn nBHxXeHUM Tena mo mpsMoM paccrosHHe S (B MeTpax) OT Ha-
YaJIbHOW TOYKH MEHseTCs 1Mo 3akoHy S(f) = F+nt+11 (¢ — BpeMs
IBWXEHHA B cekyHaax). Haitnure ckopocth (M/c) Tena uepes 4 ce-
KYHJbI ITOCJIE Ha4ala JBH)KEHHS.

[Tpu ABMXEHMH Tena Mo MPSIMOM ero ckopoeTh V (B M/c) MeHsAeTCs NO
5

3ak0Hy Vt)= % —£* +1+1 (¢t — Bpems ABIXeHUs B ceKyHaax). Haii-

2
JuTe ycKopeHHe (M/c”) Tena yepes 2 CeKyH/BI OCTIE Hauasia JBHKEHUS,

[Ipy ABMXXEHMH Teja Mo NpsAMOH ero cKopocTh (B M/c) MeHseTCs 10
- g2
t o
3akoHy V(1) =—2—+ ¢ (t— BpeMs OBWXEHHS B ceKyHuax). Haimure

2
yckopenHe (M/c”) Tena yepes | cekyHAy mmocie Hayana ABHKEHHS.

TIpu ABMXEHHM Teia MO MpAMOM paccTosnue S (B MeTpax) OT Ha-
2

4aJbHON TOYKH H3MEHsETC IO 3aKGHY S(t)=?—— (t — Bpems

Vi

IOBWXKEeHHS B cekyHaax). Haiimute ckopocTs (M/c) Tena uepes 4 ce-

KYHIpI TTOCJIE Hayaia IBHKEHH.

KoopayHaTta MaTepHaibHOM TOUKH H3MEHSAETCS C TEYEHHEM BPEMEHH
2 .

no 3aKoHy x(f) = 3" — 7t + 6. Haiiaure CKOPOCTb TOYKH B MOMEHT

BpEMEHHU ¢ = 6.

KoopayHaTta MaTepHanbHOH TOUKH H3MEHSETCS C TeYEHHEM BPEMEHH
110 3aKOHY x(¢) = £ — {*+ 6. Haiigure CKOpPOCTb TOYKH B MOMEHT Bpe-
MEHH [ = 2.

HabnioneHue 3a KOCMHUYECKHM TEJIOM [TOKa3aJl0, YTO paccTosHue S (B
KMJIOMETpax) MeXJAy HHM HW 3emiieii H3MeHSeTCd II0 3aKOHY
S(1)=1,8-10° +0,5-10°\/7 , re 7 — BpemMs B ceKyHZax OT MOMeHTa
Hayasla HaOmoaeHus. Uepes CKONBKO CEKyHI Mocie Hayana HaOuno-
ZIeHHst CKOPOCTH yaaNeHus Tena oT 3emin coctasuT 10° km/c ?
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Teno nBMkeTcs NPAMOJHMHENRHO B BEPTHKAILHOM HAINpPaBJIEHMH 110
3akoHy h(f) =7 + 12t — 97 (1 — BpeMsI IBH)XEHHA B CEKyHIax, h —
paccTosiHHe OT 3eMiH 10 Tena B MeTpax). Onpenenute CKOpoCcThb
JBMKEHHS TeNa B MOMEHT =0,

Teno ynansercs oT MOBEPXHOCTH 3eMJIH B BEPTHKAILHOM Hampasiie-
HUH 1O 3aKoHy A(f) = 7 + 141 — 37 (+ — BpeMs IBW)XEHHS B CEKYH-
Jax, h — pacCTOSIHHE B METpax OT MOBEPXHOCTH 3eMJIH 10 Tena). B
KaKoi MOMEHT BpeMeHH CKOPOCTb Tena 6yeT paBHa 2 Mic?

Teno aBuxeTcs NpsMONHHENHO MO 3aKOHY X =25-sin(2f), roe x —
KoopaHHaTa Tena (B MeIpax); t — BpeMs (B cexyHuax). Hainute
CKOPOCTB TeJla B MOMEHT BpeMeHH ¢ = 0 c.

[Ipn TOpMOXXEHHH MaXOBHK 3a ! CEKyHI MOBOPAaYMBAETCA Ha Yroil
@(t) =12t —¢* panuan. Haiimmre yrioByI0 CKOPOCTh BpaleHHsS Ma-
XOBHMKa B MOMEHT BpEeMEHH ¢ = 3 C.

Ilpn TOpMOXXEHHH MaxXOBHK 3a ! CEKyHJ [OBOPAYMBAETCA Ha YTOI
@(t) =8t =" panuan. Uepes CKONBKO CEeKYHJ MOCIE HAYana JBHKE-
HHs YI710Bas CKOPOCTh BpalllCHHsl MaXxoBHKa OyzeT paBHa 4 pax/c?

PakeTa OBHXeTCS NMPSMOIHHEHHO No 3akoHy x =0,25-¢* +12 (rme

X — pacCTOsSHHE OT MOBEPXHOCTH 3eMIIH B METpax, ! — BpeMs B ce-
kyHzaax). C kakoH CKOpOCTBIO CTapTOBana pakeTa’?

Teno mOBwKEHUA NpAMONMHEHHO s (B MeTpax) IO 3aKOHY
s=t>+12t+5 (Tae s — MyTh B MeTpax, ! — BpeMs B CekyHuax). B
KaKoH MOMEHT BPEMEHH CKOPOCTh Npoxoaku OyneT pasHa 15 M/c?

Teno maccoii 4 xr ABHXETCS MPAMOIUHEHHO 10 3aKOHY x=r+t+1 (e
X — PacCTOsHHUE A0 Hayajia KOOPAWHAT B METpax, ! — BPeMs B CEKYyH-
nax). OnpenenuTe KHHETHYECKYHO SHEPTHIO Tena (Ek=mv2/2, rae m —
Macca Tena, v — CKOPOCTh JBHXXCHHS) B MOMEHT BPEMEHH £ =5 C.

Teno nBwkercs NMPAMOJHMHEHHO B BEPTHKAJILHOM HAINpaBJIeHHH IO
3aKOHy h(f)=2+9t -4t (t — BpeMs IBMXEHHS B CEKyHHax, h —
paccTosHHe B MeTpax OT 3emin 10 Tena). Onpenenure CKOpOCTh ye-

pe3 1 CCKYHIY ITOCJIC Havdalla ABHXXCHHA.

Teno ymanseTcs oT MOBEPXHOCTH 3€MJIH B BEPTHKAJIBHOM HallpaBe-
HHH MO 3aKOHY h(f) = —57+18¢ (1 — BpeEMs JABHXXEHMA, h — paccTos-



717

718.

719.

HHE OT MOBEPXHOCTH 3eMiH 10 Tena). Yepes kakoe BpeMs CKOPOCTb
Tena Oyzaer pasHa 3? -

Ilpn TOpMOKEHHH MaxOBHK 3a BpeMs ! MOBOPAaYMBa€TCid Ha Yroiu
@(t) =—t* +10¢ . Yepes kakoe BpeMs NOCNe Hayala ABIKECHHS YTJIO-
Bas CKOpPOCTH BpallleHHs MaxoBHKa Oynert paBHa 47

Martepranbhas TOYKa [OBMXKETCS NPAMOJIMHEMHO MO  3aKOHY
S(t)=3t +36t+12, rue S(f) — KOOpAMHATA TOUKH B MOMEHT Bpe-
MEHHU f. B xako# MOMEHT BpeMeHH CKOpOCTb TOUKH OyzeT paBHa 457
Teno mBrxeTcs NpsAMONHHEHHO B BEPTUKAJIBHOM HalpaBJIeHHH 110 3a-
kOHY h(t)=—8t> +18t +13 (f — BpeMs IBIKeHHS, & — PAcCTOSHHE
ot 3emtd 1o Tena). Onpenenure CKOPOCTh B MOMEHT BpEMEHH #=1.

4.1.4. YpaBHeHHe KacaTeJbHOMN K rpaguky QPyHKUMH, [eOMETPH-

YyecKHit CMbICJ NPOH3BOAHOM

720.

721.

722.

723.

724.

728.

726.

727.

Halinute koadduumeHT HaknoHa KacaTenbHOM, NPOBEACHHOMN K Irpa-
¢uKy GyHKUMH y = ¢" — x — | B ero Touke ¢ abuuccoit xo = 0.

Halinute koadduureHT HakIOHA KacaTenbHOM, MPOBEaEHHOH K Irpa-

GuKy QyHKLUMH y = Sinx + COSx B €ro TOUKe ¢ abLHCCOH X, = —

Haiinure koadduuHeHT HakoHa KacaTenbHOH, MPOBEAEHHOMH K rpa-
3
x .
buky pynkuun y =Inx+ 3 B €ro TOUYKe ¢ abLHCcCcoH xy = 2.

Haiinure ko3 dHLHEHT Hak/IOHAa KacaTeNbHOH, NMPOBEAEHHON K rpa-
2

. x 5
duxy pyHkunn y = 7 +— B ero Touke ¢ abuucco xo = —1.
X

Haiinute koo duuMeHT HaKIOHa KacaTeNbHOM, pOBeNeHHON K rpa-
Guxky QyHKUMH y =X — 2\/; B €ro TOUYKe ¢ abIHCCoi Xy =.4.

Haiaure yriioBod KO3(Q@QHUHEHT KacaTeabHOM, MPOBEAEHHON K Ipa-
duKy dyHKuMM y = 7x’ — 21x° + 18 B ero Touke ¢ aGeUUCCoi xo = 1.

Hakigure yrnosoii koddduumeHT kacaTenbHOH, MPOBEAEHHOM Kk Ipa-
3 .
buky (bym(mm y=x- 2x*+3x — 6 B ero TouKe ¢ aGCLMCCOM xo = —1.

Haitnure yrnosoit Koacquunem KacaTenbHOM, NPOBEACHHOM K
dbuKy dynkumn y = 3x° — 2x + | B ero Touxe ¢ abeuuccoi xo = 1.
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728.

729.

730.

731.

732.

733.

734.

735.

736.

737.

738.

739.

740

741.

742.

240

Haiinute yrnosoi ko3dduumeHT kacaTensHo, npoBeaeHHOH K rpa-
duky GpyHKuHH y = 3x*— 2x + 1 B ero Touke ¢ abeuuccoi xo = 1.

Hatinure yrnosoii ko3dduuueHT kacarenbHOH, MPOBEXEHHOK K Ipa-
2 o
buky GyHkumH y = 3x° - 5x + 1 B ero Touke ¢ abcuuccoi xp = 2.

Hatinute yrinoBoi ko3d¢dHuMEHT KacaTeNbHOM, MPOBEAEHHOH K Irpa-
duky dynkumn y = 3x* ~ 7x + 12 B ero Touke ¢ aGCUUCCOH X = 3.

Haiinure yrinosod ko3d@HUMEHT KacaTeNbHOH, NMPOBEAEHHOH K Ipa-
duky dynkumn y = -2x°+3x + 5 B ero Touke ¢ aGCIUMCCON xo = —1.

Hadinute yrinoBo# ko3ddHLUHEHT KacaTeNnbHOH, NpoBEJEHHOMN K Irpa-
dbuky QyHKIMH ¥ = —x"+6x — 4 B ero TouKe ¢ abCLHCCOR X = 3.

YkaxuTe abeLuccy ToUKH rpaduka GyHkuun fx) = 4-x—2x%, B KOTO-
po#t yrioBo# k03¢ PHULHEHT KacaTeIbHOH paBeH HYJIIO.

2
Vkaxute abcunccy Toukd rpaduka ¢pyHkuuu f{x) = 2+x+x”, B KOTO-
poi#t yrnoBoii k03 dHLUHEHT KacaTeNbHOH paBeH HYJIIO.

Vkaxure abcuuccy ToukH rpaduka pyHkuuu fx) = —x*+4x+3, B Ko-
TOpO# YrinoBoH ko3¢ HLHEHT KacaTenbHOH paBeH HYJIIO.

Vkaxure abcuuccy Touku rpapuka GpyHkuuu fx) = 2x%+x-1, B KOTO-

poit yrioBo# ko3 HHLHEHT KacaTeIbHOH paBEH HYIIIO.

1
VYkaxute abcuuccy Toukd rpapuka yHkumMH f(x)=3-x-— Exz , B
KOTOpPO# yrioBoi ko3¢ HHLHEHT KacaTeJIbHOH paBeH HYJIIO.

1
VYkaxute abcuuccy Touku rpaduka GyHkOud f(x) = sz +2x-1,8B

KOTOpOH YrioBoi k03¢ dHLHEHT KacaTelbHOH paBEH HYITIO.

2
Vkaxure abcruccy Touky rpapuka ¢pyHkuuu fx) = 2+3x—x", B KOTO-
poit yrinoBo#i ko3 dHLHEHT KacaTeNbHOH paBeH HYJIIO.

Ykaxute abcUHMCCy TOYKH rpaduka QyHKIMH f(x) = —;—xz +4x-8,B

KOTOPOH YTJI0BOH KO3 (HUIIHEHT KacaTeIbHON paBeH HYIIO.

2
Vxaxkute abcuuccy Toukd rpaduka ¢pyHkumu fx) = 3x“+6x-2, B Ko-
TOpOH YTI0BOH K03(HLHEHT KacaTeJIbHOH PaBeH HYIIIO.

2
Vkaxure abcunccy Toukd rpaduka ¢pyHkuuu fix) = 2+2x—4x°, B Ko-
TOpO# YIrioBoH K03 dHLHEHT KacaTeIbHOH PaBeH HYIIIO.



743. Ykaxwure abcuuccy Touku rpaduxa GyHKuHU fx) = 14x-45—x", B Ko0-
TOPOH YTII0BO# K03 PHUHMEHT KacaTeNbHOH paBeH 2.

744. Ha rpaduke pynkumu fx) = x*~3x+1 B3sTa Touka A. KacarenbHas
K rpaduKy, NpoBeleHHass Yepe3 TOYKY A, HAKJIOHEHa K ocH abc-
HUCC MO YIJIOM, TAHI€HC KoToporo paBeH 7,2. Haiaure abcuuccy
TOYKH A. '

745. Ykaxure abcumccy Touku rpaduka GyHkumu f(x)=-3x" +4x-5,
B KOTOPO# yTryI0BOH KOI(h(HLMEHT KacaTenbHON paBeH —8.,6.

746. Yxaxure abcuuccy Touku rpaduka Gyukimu f(x)=4x* —12x-9, B

KOTOPO#H YTOBOH K03 (HLIMEHT KacaTenbHOH paBeH 12.

747. Ykaxute yrioBod ko3pQuLHEHT KacaTelIbHOW, MPOBEJEHHOH K Ipa-
duky f(x)=5x—-3x*—2 BTOuKe ¢ abcuuccoii, paBHoii 1,5.

748. Yxaxute abcuuccy Touku rpaduka GyHKHH fx) = x*-3x+2, B KOTO-
pOH KacaTenbHas K HEMY MapajuleNibHa IPAMOH y = — 2x +5.

749. Halinute TaHreHc yrja HakjioHa KacaTeNbHOHH, MPOBEJEHHON K Ipa-
2
X .
¢uky pysxupM y = X +Inx B TOUKE ¢ abcuccoi xp = 1.

750. Haiinute yrioBoit ko3(dHIMEHT KacaTelbHOM, IPOBENEHHON K rpa-
buky Qynkimuy y = Inx + x* B Touke ¢ aGeuuccoit xo = 2.

751. Haiiourte yrnosoH ko3¢ ¢HLMEHT KacaTelbHOM, IPOBEACHHON K rpa-
¢buky pyskimH y = 2x + 3€* B TouKe ¢ aGCumccoi xo = 2.

752. Hadinute yrinosoi ko3ddHIMEHT KacaTeabHOHN, NMPOBEACHHOHN K rpa-
< 1 o
buky QpyHKIIMM y =e* +— B TOUKE ¢ abcuuccoi xo = 1.
x
753. Haiigure TaHreHc yrjla HakJIOHa KacaTelbHOH, MPOBENEHHOH K Ipa-
¢uKy GyHkuMH y = 2x + €' B TOuke ¢ abcuuccoit xo = 0.
754. Haiinute yrnoBoi ko3¢pdULIMEHT KacaTelbHOH, MPOBEAEHHO K rpa-

. /4
duky byHKUMH y = cosx + 3x B TOuKe ¢ abcuuccoit x, = 7
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4.1.5. TlpumeHeHHe NPOM3BOAHON NIl HAXOXKIEHHS IKCTPEMYMOB

PyHKuuu

755.
756.
757.
758.
759.
760.

761.
762.
763.

764,

765.

766.

767.

768.

769.

770.
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Haiinure Touky MakcuMyMma GyHKUHMH y = 2x3 +3x°.
Halizure Touky MHHHMwa dyskumn y =2x* —6x° . .
Haiinute Touky makcumyma GyHKuMH y = 9x” —x° .
HaiinuTte Touky Makcumyma QyHKuMy y = 2x° —24x.
Haiinute Touky MuUBMMyMa QyHKUME y = 3x —4x° .
Halinute TOuKy MUHMMyMa GYHKUMH y = x" +32x.

Haiinute TOuky MakcuMyma QyHKunu y =108x —x* .
Haiinure Touky MuanMyMa yHkuun y = 3x* —4x’ .

Haiinute Haubonbpliee 3HaueHHe QYHKUMH Y(x) = In(¢® — x%) Ha o1-
peske [—1;.1].

“ 2
Hailigute HauMenbilee 3HaueHHe QyHKUUH P(x) = cos 2x Ha OTpe3Ke

o

Halinute HauMeHblIee 3HauYeHHe QYHKUHU g(X) = xe + 5 ua oTpes3-
ke [-7; 3].

+7 3

Haiinute Touky MUHHMYyMa QYHKIWH A(x) = e X

Hainure Touky MUHMMYMa QYHKUMH k(x) = %cos 3x Ha IPOMEXKYT-

Ke {0;2—”} .
3

Haiinute Touky MUHMMYMa pyHKUMH [(x) = log §(2x -95).

Haiinute Touky MUHHMYyMa (YHKLIHN

b(x) = ln[x2 +4j .

X

2
-~ 2 —y
Haiinute TouKM MakcumyMa QyHKuMH a(x) =x e " .



771. Oynkuus y = f(x) 3amaHa Ha nmpoMexyTke (—5; 5). I'paduk ee npous-
BONHOH y = f'(x) M306paskeH Ha pucyHke. Onpenenute HauGomblIee

M3 TeX 3Ha4YCHHUH X, TIPH KOTOPbIX QYHKUHS HMEET MUHHMYM.

y\
’ =f'(x
I\ I,y\f ®
1
o 1 , x
[ N/ \
\./ \/ \
i! b4 - )l‘

772. Oyukumng y = f(x) 3amana Ha npoMexyTke (-5; 5). fpad)mc €€ IIpous-
BOIHOH y = f’(x) u3obpaxeH Ha pHcyHke. ONpeNeTuTe HAaUMEHbIIEE

M3 T€X 3HaYCHUH X, IPU KOTOPHIX QYHKUHSI HMEET MAKCUMYM.

A

" £
/

Vo ¥
o

/
/

773. @ynxumda y = f(x) 3anaHa Ha mpoMexytke (—5; 5). I'padux ee npous-
BONHOH y = f'(x) m300paxeH Ha pucyHke. ONpeneNuTe HauMeHbIIEE

U3 TeX 3HAYEHHH X, TIPH KOTOPhIX QYHKIUA UMEET MAKCHMYM.

VA
,’I‘\ | Y
SR VA
A 0\;1 \ :
d S
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774. Oynkuma y = f(x) 3anaHa Ha npoMexyTke (—4; 6). I'paduk ee npons-
BofHOH y = f’(x) m3oOpaxen Ha pucyHke, OnpenennTe HaMMEHbILee

U3 TeX 3HAYEHUH X, IPH KOTOPHIX QYHKUMA HIMEET MUHHMYM.

N Ay
y=1'(x)
[\ /' \
/ 1 [\
A —
| o \
I A4

775. Oyakuma y = f(x) 3anana Ha npoMexytke (=5; 5). I'paduk ee mpous-
BOIHOM y = f'(x) u300paxeH Ha pucyHke. OnpeesuTe HaUMEeHbLIEE

U3 TEX 3HAYCHHUH X, TPH KOTOPHIX QYHKLHS HMEET MUHUMYM.

n ::=:’r:

I y=['(x)

[\ S

1 f\

—5 5 -

of\1 x
l\l \I \
[NV

776. ®ynkuus y = f(x) 3anaHa Ha npomexyTke (—5; 5). I'paduk ee mpo-
M3BOAHOM y = f’(x) u300paxeH Ha pucyHke. OnpenennTe 3HaueHHE
X, IpH KOTopoM GYHKIUMS ¥ = f(x) MpUHUMaeT Haubojbllee 3HaYe-

HHe Ha IpoMexyTke (—5; 5).

G\ y =1
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777. ®ynkumsa y = f(x) 3agaHa Ha mpoMexyTtke (=5; 5). I'padux ee mpo-
M3BOIHON y = f'(x) M306paxeH Ha pucyHke. OnpenenuTe 3HaYCHHE
X, B KOTOpoM GyHKIHMA ¥y = f(x) NMpHHMMAeT HaHMEHbIIEE 3HAYCHHE
Ha npoMexyTke (—5; 5).

¥h
/
1 /
B A~ 01 5 x
/
L/
y=1'®

778. Oynkuus y = f(x) 3agana Ha npoMmexyTke (-4; 7). I'paduk ee npo-
M3BOOHOH y = f’(x) M306paxeH Ha pucyHke. CKOJIBKO 3KCTPEMYMOB
umeeT pyHkuus y = f(x) Ha npomexytke (-4; 7)?

¢ H
e
t Pt

779. ®ynkums y = f(x) 3amaHa Ha npoMmexyTtke (—5; 6). I'paduk ee npo-
M3BOIHOH y = f'(x) u306paxeH Ha pUcyHKe. CKOJIBKO IKCTPEMYMOB
UMeeT QyHKIMA y = f(x) Ha npoMexyTke (=5; 6)?7
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780. CDyi{Kunﬂ y= f(x) 3amana Ha mpomexytke (-5; 7). I'paduk ee npo-
M3BOIHOH y = f’(x) M300paxeH Ha pucyHke. CKOJIbKO 3KCTPEMYMOB
uMeeT QyHkumMs y = f(x) Ha npomexytke (-5; 7)?

781. ®yukuusa y = f(x) 3agaHa Ha mpoMexyTke (—6; 6). I'paduk ee npo-
M3BOJHOH y = f’(x) n306paxen Ha pucyHKe. CKOIBKO 3KCTPEMYMOB

nMeeT GyHkuus y = f(x) Ha npomexytke (—6; 6)?

Yl

[A y=f@

] 1 Af\i

il AN 1\ S
; 0 \

b

I
-
i

782. ®ynkuus y = f(x) 3anana Ha mpomexyTke (—6; 6). I'paduk ee mnpo-
M3BOMHOM y = f'(x) n300paxeH Ha pucyHke. CKONBKO 3KCTPEMYMOB
umeeT QyHKUHA y = f(x) Ha nmpoMexyTke (—6; 6)?
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783. Oyukuusa y = f(x) ompeznenena Ha mpomexytke (~5; 7). Ha pucyHke
u3o0pakeH rpadvk ee mpomssoxHoM. Haiiaure yncio Todek rpaduka
dynkimn y = f(x), B KOTOPBIX KacaTelsbHble K IPadUKY HAKIOHEHH!

nox yryioM 135° k nMoJouTENbHOMY HaNpaBIEeHHIO OcH abcUHCC.

784. Oynxumus y = f(x) onpenenexa Ha npomexyrtke (—4; 6). Ha pucys-
Ke n3obpaxkeH rpaduk ee npousBoxHod. Haliaure 4ucno Touyek rpa-
duka dyukuuu y = f(x), B KOTOpBIX KacaTelbHble K IpaduKy ma-

paLICIbHBI OCH abcuuce uiu COBIAJAIOT C HEM.

785. ®ynkuma y = f(x) ompenenena Ha mpomexxyTke (-5; 5). Ha pucyrke
u300pakeH rpaduk ee nponsBoaHor. Haiinure yncno Touek rpaduka
dbysxmn y = f(x), B KOTOPBIX KacaTelbHble K [PadUKy HAKJIOHEHHI

noJ yrioM 45° K MOJ0XHUTENbHOMY HallpaBIeHHIO OCH abCUuCe.
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786. Oynkuma y = f(x) ompenenena Ha mpomexytke (-5; 5). Ha pucyHke

u3o0paxkeH rpaduk ee mpousBoaHoi. Haiimute yncno touek rpaduxa
dynkimn y = f(x), B KOTOPBIX KacaTelbHbIC K IPadHKy HAKIOHEHHI

oA yrioM 135° x nonoXxurensHOMy HallpaBJIEHHIO ocH abeiucc.

NS
! i :

787. Oynkums y = f(x) onpeznenena Ha nmpomexytke (-6; 4). Ha pucyHke

u300paxeH rpaduk ee npoussonuor. Hailiaure yncio Touek rpaduka
dyHKUHE y = f(x), B KOTOPBIX KacaTe/bHbie K IPadHKy HAKIOHEHHI

oA YTIIOM 45° K MONOKHTENbHOMY HalpaBJIeHHIo OcH abcrcc.

et e e
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788. OynkuMs y = f(x) ompeneneHa Ha npoMexyTke (—5; 6). Ha pucyn-

248

Ke u306paxkeH rpaduk ee npousBoaHoi. Hakaure yncao Toyek rpa-
duxa Gyskman y = f(x), B KOTOPBIX KacaTeabHble K IpaduKy na-

paJUIENbHBI OCH a0CLIUCC WIH COBMAJAIOT C HEl.




789.

790.

791.

Oyukuns y = f(x) onpenenena Ha npoMexytke (—5;6). Ha pucys-
Ke H3o0paxeH rpaduk ee mpousBoaHoi. ONpeAennTe TpagyCHYIO

MEpY yI7la HaKJIOHa KacaTenbHO# K rpaduky ¢yHKLHH y = f{x) B TOU-
Ke ¢ abCItHCCOoi xo = 2.

yA
\\
\\y‘—‘f'(x)l
)
] o3 3
/

Oynkuua y = f(x) onpenenena Ha npoMexytke (—5;6) . Ha pucyn-
Ke H300paxeH rpaduk ee npousBoanoil. Onpenenure aGCUMCCY Xo
TOYKH, B KOTOPOH YInoBoH k03h(HUHEHT KacaTenbHOH, NMPoBeaeH-
HOH K rpaduxy ynkuus y = f{x), pasen 2.

"
1 y=1')
....... ki
\of 1 .

Oynkuus y = f(x) onpenenena na npomexytke (—5;6) . Ha pucyn-
Ke H300paxeH rpagHk ee npousBoaHoi. Onpenenute aberuccy Xo
TOYKH, B KOTOPOH KacaTtenbHas K Tpapuky dyHkuuu y = fix) napan-
7ieNbHa OCH abCLIMCC HIIH COBMAZAET C Hel.

y;l
/
\ v=1'(x)
1 \
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792.

793.

794.

795.

796.

797.

798.

799.

800.

801.

802.

250

K rpaduky dyHkuuu y = f(x) npoBeeHa kacate/ibHas B TO4YKe ¢ abc-
unccoit x, =4. Onpexenute rpagycHylo MEpy yriia HaKIOHa Kaca-
TEILHOH, €CIM Ha PHCYHKEe M300paxkeH rpadMK NpOM3BOAHOH 3TOH
GYHKHHH.

yA

wy [

P4 01 4

pomsant?

TIpH KakoM 3HaYeHHH MapaMeTpa a GYHKUMS y = v 2ax’ —4x HMeeT
MMHHMYM B TOUKE Xo = 1?

TIpu KakoM 3HaueHMM mapameTpa a GyHKuMs y = Yx’ —ax HMeeT
MHHHMYM B TOYKE Xo= 37

IIpu kakoM 3Ha4YeHuH a QYHKUUS y = sin(2x + g) UMeeT MaKCHMYM B

.4
TOYKaxX ? +27n, ne Z7?

TIpu kakoM 3HayeHHM napameTpa a ¢yHkuMs y = Jax’ +10x-7
UMeeT MaKCHMYM B TOYKE Xo= 17

Tpy KaKoM 3HaYeHHH TapaMeTpa a GyHKuus y = Jax’ —2x+1 uMe-
€T MHHHMYM B TOUKE Xo= [?

TIpu KaKkoM 3HaYeHHH a GyHKUHA y =3 ax’ +10x—2 HUMeeT MaKCH-

MYM B TOYKe Xo = 1?

7 2
IIpy kakoM 3HaueHHH a QyHKUMA y=+vax~ +7x—3 HMeeT MakcH-
MYM B TOHYKE Xg = 3,5?

IIpu KkakoM 3HauyeHMH a GyHKIMA y=<7x+ax’ —1 HMeeT MaKCcH-
MyM B TOuke x = 1,757

TIIpu KakoM 3HAYEHHH a QYHKUMS y =-<3x’ +ax—4 HMeeT MHHH-

MyM B TouKe xo = —1?

TIpu KakoM 3HauYeHHH a QyHKUMA y=3ax’ —6x+11 uMeeT MuHH-

MyM B To4Ke xo = 0,757



803.

804.

80S.

806.

807.
¢bHK KOTOpOH NpoXoauT uepe3 Touky (0; —5).

808.

809.

810.

811.

812.

4.2. llepBoobpa3nas GpyHKUMH H HHTETPaN
4.2.1. Haxoxnaenune nepBoo0dpa3Hbix QyHKUHH
Jnst pynkunu flx) = L + x> +x* HaliuTe nepBOOGPa3HyH0, rpadHK

Jx

KOTOPOH Nnpoxoaut 4yepe3 Touky (1; 3).

Jast pynkunu flx) = cosx + sinx + HalauTe NEPBOOOPA3HYIO,

sin’ x

. ¥/
rpad MK KOTOpOH MPOXOAUT uepe3 TOUKY (Z; 4).

Hns dyuxuuu flx) = 1 + cosx + 1 HaliauTe nepBooOpa3Hylo, rpa-

Jx

¢bHK KoTOpo# MpoxoauT uepes Touky (0; 7).

Tinn dymicmn fix) =

- + 7sinx — 2cosx HaHauTe nepBoodpas-
sin® x

. T
HY10, rpadHK KOTOPOH MPOXOAHT 4EpEe3 TOUKY (E; 9).

Jns dyskiuu flx) = 3x?+6x° + 8sinx HaiauTe NepBoOGPa3HYIO, Ipa-

16 1 o
+ 31+ ——= HaliauTte nepoobpa3Hyto, rpa-

x* 2\/;

(bHK KOTOPOH MPOXOAUT depe3 Touky (1; 8).

Hna pyskunn fix) =

Haiinute nepBooOpasHyio GyHKIHH y = sinx + cos2x, rpagHk KoTo-
poH npoxoauT yepes Touky M (0; 9).

Haﬁ,ume nepBoobpasHyo (YHKIHH y=—2i2, rpaduKk KOTOpPOM
x :

npoxoaut uepes Touky M (0,5; 7).

HAns pyHKIMU y = HaHAHTE nepBOOOpa3Hyo, rpaduK KOTo-

cos” 2x
pOH NIpoXoauT yepe3 Touky M(m/2;2).

Jna pyHkuuu y = HalauTe NepBOOOpa3Hy0, rpaduk KOTO-

sin® 3x
pOH NpoxoauT uepes Touxky M(7/6;3).
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813.

814.

815.

816.

817.

818.

819.

820.

821.

822.

823.

824.

825.

826.

252

Haiinute nepBooOpasnyto GyHKIMH y :f— , rpaduk kOTopoﬁ npo-
. X

XOIHMT yepe3 Touky M (0,25; 3).

Haitaute neprooGpasHyio GyHKuMil y = 4™ + 1, rpadbUK KOTOpOii
NpOXOAHMT Yepe3 Touky M (0; 3).

s GyHKUMM y = 3 HaiinuTe nepBooOpasHylo, rpaHk KOTOpOit

xIn
NPOXOIUT Yepe3 Touky M (3; 3).

s pyHKIMM py =— 2 + x HalauTe nepBoobpasHylo, rpapHK KOTO-
x- .
PO IPOXOAHUT Yepe3 Touky M (-2; 4).
Haiinute nepBoodpasuyro F dyukimu fx) = 1 +3x”, eclu M3BECTHO,
X

yto F(1) = 3.

Haiinute nepBooGpastiyio F gyskumu f{x) = 3'In3 — 2x° + cosx, eciu
M3BECTHO, uTo F(0) = 2.

11
Haiinure nepBoodpashyio F ¢yHkuuu flx) = —— +—, €Clli U3BeCT-
x° x

HO, yTO F(1)=6.

Haiinure niepsooGpasuyto F Gyrkumu f{x) = €' — 3x°, el H3BECTHO,
yro F(0) = 2. .

Haiinure nep3066pa3ﬂy10 F ¢ysakuun flx) = 3 - 2¢", ecnu u3Bect-
HO, uto F(0)=0.

Haiigure nep3006pa3Hy}0 F(x) pynkuuun f(x)=Inx, ecau ussect-
Ho, yto F(1)= 0.

Haiinute neppoobpasnyro F(x) ¢ynkumu f(x)=xInx, ecnu u3-
BECTHO, uT0 F(1)= 1.

Haiinure nepBooGpasuyio F(x) oyuxumu f(x)=xInx, ecnu u3-
BECTHO, yTO F(1) =~1.

Haiinute nepBooGpaznyo F(x) dbyHKuuMH f(x)=xe', eciau u3BecT-
HO, uyTo F(0)=0.

Haiinute nepBooGpasuyio F(x) oyukuuu f(x)=x’e’, eciu H3-
BECTHO, uTo F(0) = 1.



827.

828.

829.

830.

831.

832.

833.

834.

835.

836.

837.

838.

4.3. I'eomeTpryeckHii CMBICJ HHTErpaaa

. . 2
Haiinute momanp GuUrypsl, OrpaHH4eHHON JHHUAMH y = x°, y = 0,
x=3,x=4.

Haiiaure miowans GpUrypsl, orpaHH4€HHOH JIMHHAMH y = 2cosx, y = 0,

/4 T
X=—,x= —.
6 3

- : ~ 2
Haiigure mowanes Gpurypsel, orpaHHu4eHHON JIHHUAMH y = 3x°, y = 4,
x=-1,x=1.

Haiinure niomans ¢urypsl, orpaHM4e€HHOH JIUHUAMHU
1 0 V.4 2r

y==———,y=0,x=—,x= —.

sin x 3’ 3

Haiinute yrpoeHHywo miomans GuUrypsl, OrpaHHUYEeHHON JHHUAMH,

3alaHHBIMH YPAaBHCHUSMH y = \/; +1 , X = 4 ¥ ocsIMH KOOpAHHAT.

Briuncnnre miomans GUrypel, orpaHH4eHHOH THHUSMH
y=x"=2x+2,x=23 1 0CAMH KOODIHHAT.

BhIuKCIIMTE MUIOMI@AL QUTYPBI, OTPAHHYEHHOH JTHHHAMH p = 6x — x°
H ocblo abcuce.

Boraucnure momans GUrypbl, OrpaHHueHHOM THHUSIMH

y=3\/;+2 ,Xx=1,x =4y ocbio abcuucc.

Beruncinure rmnomanb ¢GuUrypsl, OrpaHH4eHHOH JIMHUAMH y = 2siny,
x=0, x=—§,y=0.

Bbruncnute miomans Q)Hl"ypbl, OFpaHH‘IeHHOﬁ JIHHHUAMH

y=cosx+—3-,x=0, x=£,y=0.
/4 6

Beluycnanre miouaas GUrypsl, OrpaHUYEHHON JIMHUSIMH Y = X -1,
x=1,x=2,y=0.

‘ . o1
Beiuncnure mniomanbs ¢GUrypbl, OTpaHHYCHHOH JHHHUAMH ) =—,
- x

x=lLx=ey=0.
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. x
839. Beiuucnute momans QUrypsl, OrpaHHUYCHHOW JIHHHAMH Y =cos§ ,

3z
X = 7 H OCAMH KOOpAHHAT.

840. Brruucnure miomans GUrypel, OrpaHH4eHHON THHHAMU Y = 3-Jx ,
X =9 U OCAMH KOOpPAMHAT.

841. Haiinure mnowans GUrypel, OrpaHHYEHHOH JTHHHAMH y = 4x — X,

x=1,x=3,y=0.
842. Haiimute miomans GUrypsl, OrpaHMYEHHOH JMHHAMH y =sin’x,
/3
y=0,x=0,x=—.
_ 6

v v 2
843. Haiinute mnowane GuUIypbl, OrpaHHYEHHOH JHHHAMH ) =cCOS™ X,

y=0,x=0,x=£.
6

844, Haiinute nnomangs GUrypsl, OrpaHHYEHHOH THHUAMH y =1+sin2x,

T
=0,x=0,x=—.
Y 4

845. Haiinure rwrowmanb GUrypbl, orpaHHYeHHOH JIMHUAMH y =1+ cos2x ,

b/
=0,x=0,x=—.
Y 4

846. Haiinute riomans ¢urypsl, OrpaHHYEHHON JHHHAMH Y = Xxe”,
y=0,x=0,x=In2. ’
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847.

848

849.

850.

5. 'eomempus

5.1. IlnanumeTpus

5.1.1. TpeyrojabHuk

boxoBas cTopoHa paBHOOEeNPEHHOrO TpEeyroiabHHUKa paBHa 10, a BEI-
COTa, IPOBEJICHHAs K OCHOBaHMIO, paBHa 8. Haiinute ocHoBaHue Tpe-
YroJbHHKA.

CropoHsl TpeyroabHuKa paBHsl 5, 12 u 13. Halinute BbicOTY, poBe-
JEeHHYIO K Oolbllieii cTopoHe.

B tpeyronsuuke ABC AC =16 n BC = 12. Ha nponomxeHusx cTOpOoH
AC u BC 3a Touky C oTMeueHbl TOYKH £ U D COOTBETCTBEHHO TaK,
yto npsambie DE u AB napannensusl. Haitnure CE, ecniu CD = 6.

Haiinute ocHOBaHME paBHOOEAPEHHOrO TPEYTONbHHKA, €CIH YroJ

IPY OCHOBAHHUH paBeH 75, a GOKOBbIE CTOPOHBI PaBHbI 2 + J3.

851.

852.

853.

854.

855

856.

857.

858.

[Inomane tpeyronbhuka ABC paBHa 6\/3 , ZB=120°, AB = 6.
Hai#igute BC.

Otpezok AM — menuana tpeyronbHuka ABC. Halaure ero mno-
[anb, €CJIM IIOLIaAb TpeyroisHuKa A BM paBHa 25.

B paBHoOenpeHHOM TpeyronbHuke ABC ZB =120°, menvaHa AM
paBHa J21. Haiinure iy ocHoBaHus AC.

HaiiguTte runoteHy3y npsMOYroIbHOTO TPEYTONBHHKA, €CIIH €ro Ka-
TETBI paBHbI 3 CM U 4 CM.

Hamaure nuomans TpeyrojibHHKa, €CIM OfHA U3 €ro CTOPOH paBHA
4 cM, a BBbICOTA, ONYIIEHHAs Ha 3Ty CTOPOHY, PaBHa 2 CM.

Ha#aute niowaap TpeyronbHUKa, €CIM OJHA M3 €ro CTOPOH PaBHA
2 cM, a BBICOTa, ONyLIEHHAs Ha 3Ty CTOPOHY, paBHa 6 CM.

Inomans Tpeyrombauka ABC pasua 15 aM’. Ha cropone AC B3sita
touka D Tak, urto AD/DC = 2/3. [lnuHa nepnenaukyispa DH, npose-
neHHas Ha ctopoHy BC, pasda 6 oM. Haiinure BC.

B paBHOOEAPEHHOM TPEYTONBHUKE BBICOTHI, IPOBEIEHHBIE K OCHOBA-
HUIO U OOKOBOH CTOpPOHE, paBHBI COOTBETCTBEHHO 5 U 6 nM. Halnute
INTHHY OOKOBOH CTOpPOHBI.
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860.

861.

862.

863.

864.

865.

866.

867.

868.

869.

870.
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Haiinute nepuMeTp paBHOOEPEHHOTO TPEYTOJIbHHKA, OCHOBAHUE KO-
TOpOTO paBHO 3, a Yrb! Ipu ocHoBaHUHU 30°.

Inowans paBHOOEIPEHHOTO TPEYTOJIbHHKA paBHa 4 J3,a YTIIBI TIpH
ocHoBanuH 30°. Haiinute BBICOTY, ONYLIEHHYIO HA OCHOBAHHE.

Haiinute nnomans paBHOCTOPOHHETO TPEYTOJIbHMKA, €CIIH TOYKA Ie-
pecedeHus MeAMaH HaXOUTCS Ha PACCTOSHUH 2 OT OCHOBaHMS.

Haitnurte niomans paBHOOEAPEHHOTO TPEYTOIBHHKA, €CIIH YIUIbI TIPH
OCHOBAaHHH paBHbI 45°, a TOUKa, B3ATas HA OCHOBAHHH, HAXOAUTCA Ha
paccTOsHHH, paBHOM 3, OT OOKOBBIX CTOPOH.

Hatinute ocHoBaHMe paBHOOEJPEHHOTO TPEYTOJbHHMKA, €CIH YTOl

npH BepukHe paen 120°, a nomaaps TpEYroJabHUKA paBHa 3.

Bricotsl AH u BK paBHOOenpeHHOro TpeyrojibHuka ABC ¢ OcHOBa-

Huem BC nepecekaorca B touke O, AH =BC =85 . Haitmnre
iomaab TpeyrojisHuka ABO.

Beicotht AH u BK paBHOOenpeHHoro tpeyronsHuka ABC ¢ OcHO-
BaHueM BC nepecekatorcs B Touke O, AK =12, KC =8. Haiigu-

1e AO.

buccektpuca AM u MeanaHa BK npsMOYTONBHOTO TpPEYTOJBHHKA
ABC (£B = 90°) nepecekarotcs B Touke O, AB = 8, BC = 6. Haiaute
otHowenue BO : OK.

B paBHOOenperHoM TpeyronsHuke ABC ¢ ocHoBanneM AC BbicoTa BP
u Ouccektpuca AM nepecekarorcs B Touke O, A0 =4, OM =3,

AC =2 . Haiinute 60k0BY10 CTOpOHY TpeyrosibHHKa ABC.

B npsaMoyronsHoM TpeyronsHuke ABC Ha xatete AC B3dTa Touka K

Tak, 4To yron BKC paBen yriy B. Haligure runorenysy AB, eciu
CK=4,5u AK =3,5.

B octpoyronsHoM Ttpeyronshuke ABC £LA=60°, AB=8, BC=7.
Haiinure nepuMeTp TpeyronbHHUKa. ‘

HauGonbiias ctopona AB TpeyronsHuka ABC paBHa 8J2, BC=10,
£A =45°. Hailnute niiomiajaps TpeyroJbHUKa.



871.

Cropona 4B tpeyronasuuka ABC paBHa 15V3 . Ha cropore BC B3sita
Touka K Ttak, yto BK =9\/§ , KC= 16J§ HU AABC ~AKAC . Haii-

" IuTe Mnomans Tpeyroiabanka KAC,

872.

873.

874.

875.

876.

8717.

878.

879.

880.

881.

Cropona BC tpeyronsuuka ABC paBHa 3J3.Ha cTopoHe AB otMme-
yeHa Touka P Tak, uro £ZABC = ZACP . Haligute nnomans Tpe-

93 16V3
; .

yronbhuka ABC, ecnu BP=—— u AP = —

Otpesku AM u CK — BBICOTH OCTPOYTOJIBHOTO TpeyroabHuka ABC,
B koTopoM AC =18, £B =60°. Halinure KM.

Yepes cepenuny M runoreHy3st AB NpsAMOYTOIBHOTO TPEYTOJIbHHKA
ABC nipoBeneHa npsiMas, NeprneHIUKyIsIpHas K THIIOTEHY3€ H Iepe-

cexatomias kareT AC B Touke K . Haiimute miomans TpeyroibHUKa
AMK, eciu AK =12,5 u KC=3,5.

B npsmoyronsHoMm TpeyronsHuke ABC u3 cepenvHsl M kateta AC
npoBeJeH nepneHankyasp MK k runorenyse AB. Haiigure nnomans
TpeyronbHuKa AKM, ecin AB=100 u AM =30.

B tpeyronsHuke ABC AB=17, BC=15, AC=8, orpesok A0 —
Ouccexrpuca Tpeyronsuuka. Halinure momans tpeyronsauka ABO.

B npsmoyronsHOM TpeyronsHuke ABC Ouccektprca octporo yrna C
nepecekaer CTopoHy 4B B Touke X. Ilnomans Tpeyronsuuka ABC
paBHa 20, a sin B =0,25 . Haiiaure mnomans TpeyronsHuka A CX.

B tpeyronsuuke ABC AB =39, BC =42, C4=45. Haitaute nno-

Iaab TpeyrolbHHKa, 0Opa3oBaHHOro ctopoHor AC, OuccekTpHcon
BK n meguanon BM.

B tpeyronsunke ABC AB =39, BC =42, CA=45. Haiigure mio-

aab TPEeyroiabHUKa, 00pa3oBaHHOro cropoHoi AC, OMUCceKTpHCOH
BK u BrICOTOM BH.

Menuanst AK u BM 1peyronbhnka ABC mepecekaiotcs B Touke O,
AB =13, BC=14, CA=15. Haiinure nnomans TpeyronbHuka AOM.

B tpeyronsunke ABC £A =30°. Ha cropore AC B3sra Touka K Tak,
yro AK =4, CK =5, £LABK = ZC . HaiiguTe miomanb TpeyrojbHHU-
ka BKC.
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5.1.2. [Iapanaenorpamm, npﬁmoyronbﬂnk, pomo, kBagpat

B npsMOyTronbHUKE MEHbIIAsi CTOPOHA paBHa 2 M BIBOE MEHbLIIE AHa-
ronany. Hallgute nepumeTp npsMoyroiibHUKA.

JuaroHans pomba paBHa 1,25. DTOT poMO paBHOBENIMK paBHOOEN-
PEHHOMY TpPEYTOJIbHHKY C OOKOBOH cTOpoHOH 13 n ocHoBanneMm 10.
Hannure BTopyio anarosHans pomoa.

Touxa O paBHOynaneHa ot BepiinH A u B npsmoyronbHuka ABCD u ot
cepenuuel croporbl CD. Haimure paccrosine OA, ecmn AB =2, AD = 5.

CropoHBl napajienorpamMMa paBHbl 15 u 20, a ogHa U3 puaroHanen
paBHa 25. Haligute ninuHy qpyroi 1MaroHasiy.

Halinure nnowmans pom6a, ecnu ero quaroHany passel 10 u 12.
Haitnute nnomanes pom6a, ecnu ero AMaroHajid paBHBL 5 U 6.

buccektpuca yrna 4 napamnenorpamma ABCD nepecekaeT CTOpPOHY
BC B Touke K Tak, yto BK : KC =4:3 . Halinute 60/1b11yI0 CTOPOHY
napasesorpaMMa, €Civ €ero nepuMeTp paseH 132.

buccektpucel yrnos B u C napannenorpamma ABCD nepecekaroTcs B
Touke K, nexamued Ha cropoHe AD. Ilnowans nmapainesorpamma
paBHa 3633 , £C =120°. HaiizuTte GONBIIYI0 CTOPOHY mapasiesno-
rpamma.

B napamnenorpamme ABCD AB =4, AD =8 . buccektpuchl yrioB 4 u
B nepecekarorcs B Touke K, yrioB C u D — B Touke M, Halinure KM.
Buccexrpuce! yrioB 4 u C napawtenorpamma ABCD nepecexkaroT CTo-
pouel BC u AD B Toukax K M- P COOTBETCTBEHHO, IpHYEM

BC:KC =5:2. Ilnomans napaenorpamma ABCD pasHa 75. Haliqu-
Te IUIOLIaAb YeThlpexyronbHuka AKCP.

Inomaar pomba paBHa 600, a OTHOLIEHHE JUIMH AMaroHajledl paBHO
4 : 3. Haiinure BoicOTy pomoa.

Haiigure BhicoTy pom0ba, €ciau €ro MeHbllas AuMaroHaab paBHa 6, a
CTOpOHa paBHa S.

Ha ctopone AB napajienorpamma ABCD otmeueHsl Touku K u M
Tak, 4to AK = KM = MB . llpsmbie CM u DK niepecekaroTcsi B TOU-



895S.

896.

897.

898.

899.

900.

901.

902

903.

904.

ke O. Ilnomans napawienorpamMa pasHa 40. Haiaure miomans
TpeyronsHuka COD. '

CropoHa napasienorpamma paBHa 21, a quaroHany pasHsl 34 u 20.
Haiiavre niowmans napannenorpaMMa.

5.1.3. Tpaneuns

B paBHOOenpeHHO# Tpaneiu:d ocHoBaHuA paBHbI 12 U 20, a aHaroHa-
74 NeprneHaMKy/spHbl. Haiiure mnomanae Tpaneuuy.

B tpaneuuu ABCD nuaronans AC nepneHauKyIspHa 60KOBOi CTO-
poHe CD. OKpyKHOCTb, ONMCaHHas 0KoJIO TpeyronbHuka ABC, kaca-
ercs npsaMoil CD, népecekaer ocHoBaHue AD B Touke M. Beraucnure

E,ecnn AADC=£.
AD 3

Huaronans AC tpaneuun ABCD nepneHaukyispHa 60KoBOH cTOpo-
He CD. OKpyXHOCTb, ONIUCaHHas OKOJIO TpeyronpHuKa ABC, kacaer-
cs1 npsaMoi CD ¥ nepecekaer ocHOBaHue AD B Touke M. Beiuucanre

~—AM , el LADC = Z"_ .
MD 3

OcHoBaHus Tpanenud paBHel 12 u 18, a oaHa u3 auaroHaneil paBHa
20. HaiiauTe AMHHY MEHBLIETO U3 OTPE3KOB, HA KOTOPBIE IEITHUTCS JTa
JMaroHajgb TOYKOH nepeceyeHus AUuaroHaaei. '

Touka M — cepeauna 6okoBo#t cropons! BC tpaneuuu ABCD. Ilno-
waak TpeyronbHuka A MD pasua 8. Haiinure ruiomans Tpaneuu.

OcHoBanus BC u AD tpaneuuu ABCD paBHbl 3 4 6, AHarOHAJIH IIe-
pecekaroTcs B Toyke (), cymMa Iutomajed tpeyronbHukoB AOB u
COD pasHa 40. Haiinute BBICOTY TpaneLuH.

JuaroHanu paBHOOEAPEHHOH TpameuuH NEepreHAHKYISPHBI, a OTpe-
30K, COeUHAIOLIMI CepPeUHY MEHBLIETO OCHOBAaHHA U CepeauHy 60-
KOBO#1 CTOpoHBI paBeH 7. Halinure nnouians Tpaneyy.

JuaroHanu paBHOOeIpEHHOH TpanmeLuH NepreHAUKYISApHbI, OTHO H3
OCHOBaHMH paBHO 17, a momanp paBHa 81. Halinure BTOpoe OcHO-
BaHHUEC Tpanec€uuH.

Juaronami paBHOGeAPEHHOH Tpaneudy B3aUMHO NEPIEHIUKYIAPHBI
M TOYKOH INepeceueHus neisatcs B oTHoueHHH 3:4. ITnomans 4ersi-
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906.
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908
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911.

912.

913.

914.
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PEXYrojlbHHKa ¢ BEpPLUIHHAMH B CepeIUHAX CTOPOH TpanelUH paBHa
196. Haiinnte 60KOBYIO CTOPOHY TpamneLHH.

BokoBble cTOpOHBI Tpaneuuu paBHbl 12 u 16, a copepxaiine ux nps-
MbI€ B3aHMHO [€PIEHIUKYNISPHBI, IUIOMIaAb Tparneuuy paBHa 144.
Haiinute cpeHIo0 TUHUIO Tpanelutu.

B 1panewmn ABCD (BC || AD) ocHoBanus paBHbl 13 u 26, omHa 13 60Ko-
BbIX CTOPOH paBHa'5,a £LC — £A4 =90°. Haltnure nmnomags Tpanenyu.

Hakinute BBICOTY Tpaneuuy, eClii ee JUaroHaly B3aMMHO MEpreHau-
KyJsipHBI 4 paBHbI 15 1 20.

JlnaroHanu TpaneuMH B3aHMHO NEPHNEHAUKYIAPHBI, @ CPEIHAA JIMHMA
paBHa 13. OnHa u3 nuaroxanei pasHa 10. Halinute apyryto quaroHans.

JunaroHanbs paBHOOeapEeHHOH TpaneUMM NepHeHIUKysipHa GOKOBOH
cTopoHe. BbicoTa, mpoBeneHHas M3 BEPIUMHBI TYNOrO Yria, AEIUT
OCHOBaHHE Ha OTpe3ku ATHHOM 20 u 5. HaliauTe nnowmans Tpaneuuy.

Huaronanu tpaneuuu ABCD ¢ ocHoBanuaMu BC u AD nepecekaior-
cs B Touke O u paBHbI 8 M 5. HalinuTe CpeAHIOI0 JIMHMIO Tpaneuuy,
ecu £LBOC =60°.

B Tpaneuus ¢ ocHoBaHMAMH 8 W 2 NpoBeaeHbl AuaroHamd. Hadanre
IUIOIaAb TPEYTONbHHUKA, CTOPOHAMHM KOTOPOTO SBISIIOTCA OTPE3KH
IvaroHase U Oojbliiee OCHOBaHME TPalELMH, €CIM BBICOTA Tpare-
LMY paBHa 7.

Juaronanu tpaneuuu MNPQ (MQ || NP) nepecekatorcs B Touke O
TaK, yto MO : OP = 3 : 2. Haliaute miomlags TpeyroyiibHuka NPQ,
€CJTH IUIOI@a/b TPAleuy paBHa 8.

B paBHOOenpeHHo# Tpaneuuu Tynoit yros paseH 120°, a MeHbluee
OCHOBaHHe paBHO GOKOBOM CTOpoHE W paBHO 6. Haiimure miouans
TpaIneuuy. '

5.1.4. OkpykHOCTH

Okpy>XHOCTb, LEHTP KOTOpOH NEXHUT BHYTpH KBagpata PORS, kaca-
eTcs cropoHsl PO B Touke K, nepecekaet cTopoHy PS B Toukax A u B

(AB=16), a quaronans PR — B Toukax C u D, (CD = 2@) Haii-

JUTE paluyc OKPYKHOCTH.



9185.

916.

917.

918

5.1.5. BpinyKJjIbl¢ MHOTOYI0JIbHHKH

Inomane yersipexyronsuuka ABCD pasHa 135. Jluaronanu nepece-
KawTcs B Touke O, A0O=6, OC=4 u BO:0D=2:7. Halinure
moangs TpeyronbHuka AOB. '

IInowans yerslpexyroasHuka ABCD paBHa 52. J[uaroHanu rnepece-
KawTcsa B Touke O, A0:0C=4:9, BO:0D =3:5. Haiijgute nno-
manek TpeyronbHuka AOD.

Huaronanu uetbipexyronshuka ABCD nepecekaiorcs B Touke O.
Hatinure niomans yersipexyronsHuka ABCD, ecau miowaay Tpe-
yroiasHukoB ABC, BCD u AOD pasHbl cooTBeTcTBeHHO 34, 80 1 168.

5.1.6. Briucanubie H ONHCaHHbIE MHOTOYTONbHHKH

B paBHOGepeHHBIH NPAMOYTOJbHBIH TPEYrONbHUK BIHCAaH KBaJpaT
TaK, YTO JIB€ €r0 BEPIIMHBI JISKAT Ha TUIIOTEHY3¢E, a JBe Apyrue — Ha
katerax. Haiinure nnuHy kareTta, eciu AJMHA CTOPOHB! KBajpaTa

2
paBHa 24— TPEYTONBbHUKA.

5.1.7. OKpy:XHOCTb, BNMCAHHAS W ONHMCAHHAA OKOJ0 MHOIO-

YroJbHHKA

919.

920.

921.

922.

OxoJo OKPY>XHOCTH OIHMCaHa paBHOﬁC[IpeHHaSI Tpaneums, rjomanb

KOTOpOH paBHa '2\/5 . OnHo ocHoBaHHe Tpamneluu B 3 pasa GoJblue
Jpyroro. YeMy paBHa 00KOBasi CTOpOHA Tpaneuuu?

5
OKOJ10 OKPYXKHOCTH pajuyca > onucaHa paBHOOEIpeHHas Tpare-
ums. Ilnomane 3toH Tpaneuuu paBHa 3J5. Uemy paBHa GoxoBas
CTOpOHa Tpaneuuu?
PaBHoOenpeHHas Tpaneuust onucaHa OKoJIO OKpyxHocTH. [Inowaan

. 7 .
KpyTa U TPaneLuuy paBHbl COOTBETCTBEHHO er u 47 . Haiiaute Go-

KOBYIO CTOPOHY TpallCLMH.

B paBHOGepeHHYIO TpanewuHo, OAHH U3 YTJIOB KOTOpoi paBeH 30°, a
TIoIaAb paBHa 72, BrkcaHa OKpykHocTb. Haifmure paxuyc aToH ok-
PYKHOCTH.
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IInowaas NpaBHIBHOTO BOCBMHUYTOJIBHUKA PaBHA 82 . Haiinure pa-
IHYC OKPYKHOCTH, OTTHCAHHOH OKOJIO 3TOT0 BOCbMHYTOJIBHHUKA.

5.1.8. Pa3nbie 3a1a4u

Touku B W M nexar mo pa3Hele CTOpOHBI OT mpaMoH AC,
ZABC = LCAM , Z/BAC = ZAMC, BC=3, CM =12. Haiau-

T€ WIHHY oTpe3ka AC.

5.2. Crepeomerpus

5.2.1. MHOrorpaHHHKH
5.2.1.1. llpasunvHble MHO202PAHHUKY

JunaroHans kyba paBHa 6 cMm. HaiinuTe miomanb MOJHON IOBEPXHO-
CTH KyOa.

BricoTa mpaBUIBHOTO TeTpa’jpa paBHa 66 cm. Haiimure pebpo
3TOro TeTpasapa.

Pebpo kyba ABCDA,B,C,D, paBHO 1, Touka P — cepenrHa pebpa
DC. Halinute paccTosiHHe Mexay NpsMbIMH A4, u D\ P.

PeOpo mpaBuUnbHOro TETpa’Apa paBHO V3. Haiigure paccTosiHHE
MEXy ABYMS CKPELIMBAOIIUMHCS MTPAMBIMH, COAEPKAIIHMH BBICOTY
u pebpo TeTpasapa.

Pebpo kyba ABCDA,B,C,D; paBHO 2«/3 . Halinute paccrosiHue OT
BEPUINUHBI 4] 10 MIIOCKOCTH A8, D).

B npaBunsHoM TeTpasape MABC ¢ pebpom 3!2_2 IPOBEAEHO Ceve-

HHe 4Yepe3 cependHy pebpa 4B mapamrenbHo MmiockocTH AMC.
Haiture paccTosHHE MEXAY IUIOCKOCTBIO CEYECHHS H IUIOCKOCTBIO
rpauu AMC.

Pebpo kyba ABCDA\B,C\D, paBHO 2. Cekymas MmjIocKOCTb Mpo-
XOIHUT uepe3 cepeauHsl pedep 44,, DD, u A,B,. Haliaute mowmans
CEYEHHS.
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933.

934,
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937.

938.

939.

940.

941.

B xybe ABCDA,B,C,D co ctopoHOH 443 MIPOBEIECHO CEUCHUE 4e-
pe3 cepeaunsl pedep 4 B, B,C, u CC, . Haiinurte ruiomans ce4eHus.

ITnowane ceyeHus, MPOXOAALIEro Yepe3 pebpo OCHOBAHHS U TOUKY
nepeceyeHusl AvaroHaieil kyba, paBHa 42 . Haitaute nomans
MIOJIHOM NOBEPXHOCTH Ky0a.

Pebpo xyba paBHO 243 Lientpe! ero rpanei ciykaT BEPIIHHAMH
NpaBUIILHOIO OKTasApa. Haliayre niomank moBEpXHOCTH OKTAdApa.

Bepumnsl 4, B, C u By xyba ABCDAB,C\D; cOeIMHEHBI OTPE3KaMH.
O6beM nonyuenHoro tetpaszpa ABCB, paseH 10. Hafnure o0bem Kyba.

5.2.1.2. llpusma

Haifinure mmomaab 60KOBOH MOBEPXHOCTH MPSMOH MPAMOYToabHON
NIPH3MEI, €CTIM U3BECTHO, YTO OJHA M3 CTOPOH OCHOBaHHS paBHa 7 cM,
Jpyrasi CTOpOHa OCHOBAaHHS paBHa 8 CM, KOCHHYC YI7a MeXIy HUMH
paBeH 2/7, a 6okoBoe pebpo npu3Msl paBHo 11 cM.

Bricota npaBunbHON TpeyrosnbHoit mpusmel ABCAB|C, paBHa 8, a
CTOPOHA OCHOBAHMs paBHA 44/3 . Haitnure paccTosiHUEe OT BEPIIMHEI
A 10 IIOCKOCTH, IpoxoasiieH yepe3 cepeunbl pebep AB, AC n AA,.
B npsmoit npusme ABCA,B,C, AB = AC = 15, BC = 24, Haiinure
TaHreHc yriaa mexay mwiockoctsamu ACC, u A,BC,, ecnu BwIcoTa
npHU3MbI paBHa 72.

B npasunbHo# TpeyronsHoii npusMe ABCA\B,Cy npoBeaeHs! 1Ba ce-
YEHUs: OIHO Yepe3 BepUIMHy A; U cepeluHbl 60K0BbIX pebep BB, u
CC,, a npyroe — uepe3 BepllliHy B NapaijesbHO IEpBOMY CEUEHHIO.

' 8V3
CTopoHa OCHOBaHHA NpU3MBI paBHA —— , H0KOBOE peOpo paBHO 6.

Haiinute paccrosiHue MeXay CEUCHUSAMH.

Bricora npaBunbHON uYeThipexyronbHOW mnpusmel ABCDA\B,C\D,
paBHa 23 , CTOpOHa OCHOBaHHs paBHa 2. Halinure rpaaycHyto mMepy
yriia Mexxay npsimeiMH BB, u DC.

Bce rpasu npusmel ABCDA,B\C,D, — paBHbIE  POMOHI,
ZBAD = Z/BAA, = ZDAA, = 60°. Haiinute rpaiyCHyio Mepy yTia
MEXAY NMpsaMoi BA; u nnockoctsio BDB;.
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OcHopanne napawienenunena ABCDABC\D; — pom6 ABCD,
LAAB = L4, 4D =45°, ZBAD =60°. Haligure rpagycHyo Mmepy
YIJ1a MeXY IIOCKOCTAMH Tpaneit A4,D,D u A4,B\B.

B npaBunbHo# TpeyronbHoi npusme 4BCA4,8,C, co cTOpoHO#t OCHO-
BaHus 8 U BBICOTOH 2V6 Ha NpOJODKEHHH pebpa BB, 3a TOuKy B,
OTJIOXMIH OTpe30K B, K, paBHbIH BbicoTe npu3Mbl. Halmute miomans
CeyeHHs npu3Msbl wiockoctbio ACK .

BeicoTta npaBuibHOH TpeyronbHOH npusmbl ABCA,B,C, paBHa J5 ,

BBICOTa OCHOBaHMs paBHa \/3_> . Hadinure nepumerp cedenus:, nmpoxo-
J11ero yepes BepuivHel B, C, 1 4.

Beicota npaBuneHOM TpeyroabHo# npusMel ABCAB|C, paBHa 3, a
CTOpOHa OCHOBaHuA paBHa 8. Haiiaute mepumerp ceueHus, mpoxo-
JSINETO Yepe3 BepUIHYy A U cepeuHbl pedep 4,8, u 4,C).

BeicoTa npaBunsHOH TpeyronbHoH npusmel ABCA,B C, paBHa J6 ,
CTOpOHA OCHOBaHMsA paBHa 2. Haiiaurte nnomanae ceyeHHs, NpoXoas-
1mero yepes BepuMHbl B, C, U 4.

B npaBuibHOH 4eTHIPEXYTOIbHOH MPHU3ME CO CTOPOHOM OCHOBaHHMS

42 u BhicoTo# 843 IPOBEJCHO CEYCHHE Yepe3 AHaroHaib OCHOBa-
HHs W CEpelMHYy MpoTHBoOIONoXKHOro OokoBoro pebpa. Haiinure
IUIOLAJb CEYEHHSA.

OcHoOBaHHE NPAMOH TPEYTroNbHOM NPHU3MBI — NPAMOYTOJBHBIH Tpe-
yTonbHUK C¢ KaTtetaMd 6 u 8. Touka K JEXUT Ha OTpe3Ke, COEAH-
HSAIONIEM LIEHTPbl BIUCAHHBIX B OCHOBAHHE OKPYXHOCTEH, H PaBHO-
yaajeHa OT Bcex rpaHeid npusmbl. Halmute miomaab nonHOR
HOBEPXHOCTH IIPU3MBI.

CTOopoHBI OCHOBaHMS NPSMOYTOJIBHOIO NapajuleNenyneaa paBHel 3 U
4. JlnaroHanb napauiesenunea CocTaBlseT ¢ MIOCKOCThIO OCHOBA-

1 . .
HUA 0JI, TAHI'€HC KOTOpPOIro paB€H —. HaHﬂHTe Ioomaab MOJHOU
r 35

NMOBEPXHOCTH NapauiCICuIcaa.

OcHoBaHHe NPAMOTO NapaJUIeNenHnena — KpaJapar, IWIomank KOToporo
paBHa 16, BbicOTa napauiesientneaa B 2 pasa 60onblie CTOPOHBI OCHOBA-
Hus. Haliaure ruromans 60KoBOM OBEPXHOCTH NapajUIeIeNHIIEAa.
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Pa3BepTkoii 60KOBOI NMOBEPXHOCTH MPABHIBHOH YETBIPEXYTONBHOM
NPU3MBI SBJSIETCA KBaApaT cO CTOPOHOH, paBHo# 8. Halaurte 1o-
1131k [TOJTHOH NTOBEPXHOCTH NPH3MBI.

Ceuenne, mpoxoasilee yepe3 HEHTP OCHOBaHHMsA M OOkoBoe pebpo
NPaBHJIbHON LIECTHYTOJBbHON NMPU3MBI, ABIAETCS KBaAPaTOM €O CTO-
pOHoOii, paBHO# 2. Halinute niomans 60k0BOH MOBEPXHOCTH MPU3MBI.

CTopoHa OCHOBaHHs MpPAaBHIBHON YETHIPEXYTOJBHON MPH3MBI paBHA
2, obbeM mpusMsl pased 10. Haliaure nnomans 60KOBOH OBEPXHO-
CTH IIPU3MBI.

OcHoBanueM npsMoii mpusmsl ABCDAB\CyD,; cityxut poMO €O CTOpO-
Ho#i 2 M yrioM A4, paBHbIM 60°. ITlnockocts BDC| HaK/IOHEHa K OCHOBa-
HHIO 1of yriioM 60°. Haiaure mionians 60K0BO# ITOBEPXHOCTH IIPH3MBI.

IInomann AByX rpaHeil HaKIOHHOHM TPEYTOJABHOM IPU3MBI PaBHBI 8 U
6, yron mMexay HuMH paBeH 90°, 6oxoBoe peGpo paBHO 2. Haiinurte
II0IAAb 60KOBOH MOBEPXHOCTH MPHU3MBI.

Kaxmoe pebpo HaKIOHHO# TPEeYroJbHOH NPH3MBI PABHO 2, OJHO M3
GOKOBBIX pebep CocTaBiaseT CO CMEXHBIMH CTOPOHAMHM OCHOBaHHSA
yrasl 30°. HaiinnTe ruioniaas 60KOBOH TOBEPXHOCTH IPHU3MBI.

CTOpOHBI OCHOBaHHUS MPSAMOYTOJIBHOTO MapaJUIelielUNeIa paBHbI 3 U 4.
UYepes auaroHaib OCHOBaHMS IPOBENEHA IUIOCKOCTH, NapalUielibHas
JMaroHany napauleNenunesa. JTa IUIOCKOCTb COCTABIAET € IUIOCKO-
CTBIO OCHOBaHUs yron 45°. Haitnute o6beM napawienenunena.

B npxmoyroandM napauienenunene ABCDA,B,C\Dy, AB=3,

65

BC= = Yepes nuaronans ocHoanusa AC ¥ BepuMHy B, mpose-

J€Ha IJIOCKOCTh, YAaleHHas OT BeplIMHbI B Ha pacctosHue 1,2. Haii-
aute o0beM napaluieNenuena.

CTOpOHBI OCHOBAHMS TPSAMOrO MapaUle/eNunena pasHsl 2v/2 u 5 u
obpasytor yron 45°. Haiigute o6beM mapawienenumena, e€ciiv €ro
MEHbIIIasl AUaroHankb paBHa 7.

OcHoBaHue NPHU3MBI — KBaJpaT co CTOPOHOH 2. Beplunua oqHOro n3
OCHOBaHMH yJajeHa OT KaKIOH BEPLIMHBl BTOPOTO OCHOBAaHHS Ha

paccTosiHue, paBHOE 6 . Haitnure o6beM NPHU3MBIL.
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[uaronanu B\F u BE mnpaBUNBHOH IIECTUYTOJBHOH INPU3MBI

ABCDEFA\B,C,D\E\F| paBHE COOTBETCTBEHHO \/3 u \ﬁ . Haiinute
00BEeM NPU3MEL. '

OcHoOBaHHe NMPSAMOH NMPHU3MBI — MPSAMOYTOJIBHBIA TPEYTOJBHHK C Ka-
TeTaMH, paBHBIMH 6 U 8, a AHaroHans Gonk'uel no rmiowaxd 60KoBOH

rpaHu paBHa 10 V2 . Haiinure 06bem MIPH3MBI.
OcHoBaHHe NPSAMOH NMPH3Mbl — TPEYTOJIbHHK, JBE CTOPOHBI KOTOPO-

ro paBHbl 10. OnHa u3 GOKOBBIX rpaHeH MpU3Mbl — KBaIparT, IJIO-
mwaas kotoporo pasHa 144. Haiinnte o6beM npHU3MBblL.

OcHoBaHHe NpAMOH MPU3MBI — POMO € JUaroHaIsAMH, paBHBIMH 6 U
8, a 6okoBas rpaHp — kBajpaT. Haiinure 00beM NpU3MBI.

BricoTa mpaBUNBbHOH YETHIPEXYTONBHOH NPH3MBI paBHa 2, nnaro-
HaJIb NIpU3MBbI paBHa 6. Halinute 06beM MpU3MBIL.

OcHOBaHHEM NpSAMOH MPHU3MEBI CIIY)KHT paBHOOEINpEHHAs Tpareuus,
OCHOBaHHUs KOTOpoH paBHbl 11 M 21, a GokoBas cTopoHa paBHa 13.

Ilnomany amaronansHOro ceveHus npu3Mmbl pasHa 180. Haiiante

06beM NPU3MBL.

B HakJIOHHOH TpeyronpHOW HpH3MeE BBICOTA paBHA J6 , a Gokosrle
pebpa COCTaBNAIOT € IMJIOCKOCTBIO OcHOBaHHs yron 45°. ITnowanu
IByx OOKOBBIX rpaHed paBHbI 3 U 6, a yron Mexay HUMH 120°. Haii-
IuTe 00BEM MPU3MBL.

OcnoBanuem mnpsamoii npusmsel ABCDA|B,C D, sBnsercs napaiie-
norpaMMm ABCD, AuMaroHalnd KOTOPOTO IMEPECEKATCsl B TOUKe M.
O6mwem nmpusmsr paseH 6. Halinute o6bem nupamuas! MA,8,D;.

5.2.1.3. Hupamuoa

B mnpaBuibHOH 1LECTHYTONBHON MHUpaMHUAE PaxHyC OKPYXHOCTH,
OIKCAHHOW BOKpPYT OCHOBaHHs, paBeH 2, a yron Mexay 60koBoii rpa-
HBIO H IUIOCKOCTBEO OcHOBaHus pased 30°. Hailimute momanp Goko-
BOM NOBEPXHOCTH IMHPaAMHUbI.

Briuncnure momaab O0KOBOH MOBEPXHOCTH MPAaBHIIBHOHN YeThIpex-
YroJIbHOH MUpaMuibl, eciy ee pedpa paBHBI 5, a paAHyc OKPYXHO-

CTH, ONIUCAHHOM BOKPYT OCHOBaHHS, paBeH 2.
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Brryncnure mwiomans 6GOKOBOH IOBEPXHOCTH NPABHILHOM TPEYTOJib-
HOH NMHPaMUALI, €CITH paauyc ONHCAHHOH OKOJIO OCHOBaHHMSA OKpYX-

HOCTH paBeH 3, a BricoTa nMpaMHIb paBHa 1.

Haiinute nnomans OOKOBOH NOBEPXHOCTH MPABHIBLHOH YETBIPEX-
yroJdbHOH NMHpaMHIBl, €CJIM BBICOTa paBHA 2, a IUIOCKHE YIJIbl TIpH
BEPLLIUHE MPSIMBIE. :

B mnpaBUIBHOH YeThIpeX3HayHOH NHUpaMuie Iuomanb OOKOBOH Mo-

BEPXHOCTH paBHA 16+/2 , a wiomans ocHosauus 4. Haitaure BbicoTy
NHpPaMHUIBI.

Uepes cTopoHy AB OCHOBaHMs NpPaBUIbHOM TpeyroJsHOH MUpaMUIbI
SABC npoBeleHO ceueHHe, neprueHuKymsapHoe 6okoBoMy pebpy SC,
SK 4
nepecekatouiee ero B touke K. M3BecTHo, uto AB = 4, —=—,
SC 5
Hamaure miomajis 60KOBOH MOBEPXHOCTH MHPAMUIBI.
B npaeunsHOH Tpeyronshoit nupamune SABC cropona AB ocHOBa-
Hus pasHa 4. Yepes cTopoHy AB NMpPOBENEHO CEYEHHE, NMEPNEHAMKY-
aspHoe 6okoBoMy pebpy SC M mepecekarouee ero B Toyke K. H3-

SK 4 .
BECTHO, 4TO C° 3 Haiinute anodemy nmupamuabl.

CTépOHa OCHOBaHMA AB npaBHUIBHOH TPEYTOJIBHOH NUPaMHIbI paBHA
J1o. Yepe3 cTopoHy 4B mpoBeleHO ceueHHe, NMEPINEeHIHKYISPHOe
6okoBoMy pebpy SC u nepecekaromiee ero B Touke K. M3BectHo, uto
SK
SC
B npaBunbHOM TpeyronbHoi nupamune SABC uepe3 cTopoHy AB oc-
HOBaHHs NPOBEJCHO CeYeHHE HauMEeHbIIeH IUIoanH, nepeceKaroniee
pebpo SC B Touxe K. OTHOIICHKE TUIOMIaAM CEYEHHUS K IIOMAAH OC-

:g- . Haifogure 60x0BO€E pebpo nHupaMuabI.

2 . SK
HOBAHHs MUPaMH/bl PaBHO 3 Haiinure oTHOLIEHHE X"

B mpasunsHOM TpeyronsHoil nupamuae SABC 4yepe3 ctopoHy AB -
IIPOBEJECHO CEYEHHE HaUMEHbIIEH BO3MOXKHOH IIomand. bokoBoe
pebpo nupaMuAbl paBHO 3, a OTHOIUEHHE IUTOILANU CEYEeHHUS K IIJIO-

| .
maan OCHOBaHHA NMUPaAMHUAbI PABHO ﬁ . Hatinute o0neM NMHpaMH I,

ecu 60KoBoe pebpo SA mupaMUIbI paBHO 3.
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OcHoBanue nupamunsl MABCD — kBagpat ABCD co CTOPOHOH,
paBHoi 6. I'panu DMC u BMC neprieHaMKyIApHBI INIOCKOCTH OCHO-
BaHud. Touka K nenut pebpo AM B oTHomeHHH 1:2, cuuTtas oT Bep-
wuHbl 4. Haiinute paccrosnue ot Touku K 10 miockoctd DMC.

Croponsl AB u A;B, 0CHOBaHHH NpPaBUIBHON YETHIPEXYTOJbHON
yceueHHOH nupamuasl ABCDAB,C1D; paBHbI 6V2 u 2\/_ Ooko-

Boe pebpo AA, paBHO 26 . Haiimure pacCTOsIHUE MEXIY perOM
BC w nnockocteio ADB;.

CTOpOHbBI OCHOBaHHii NPABKIILHON YETBIPEXYTONBHON yCEUEHHOM Upa-

MHIbl ABCDA, B,C,D, paBHBI 2J2 u V2, a BbicoTa paBHa ? Hap-

AMTE PACCTOSAHUE OT BEPILIHHBI 141 MEHBIICTO OCHOBAHHA A0 I'[pﬂMOﬁ

c,C.

TanreHc yrna Mexxay OOKOBBIMM IPaHsIMHU MPaBHUIIBHONW TPEYTOIBHOHN

NMUPaMHUIBl paBeH 22 . Haiigure rpagyCcHyX Mepy IUIOCKOTO yria
[IPY BEPIIMHE THPAMHUIBI.

BrluncanTe BBICOTY TpeyrojbHON MUpaMHIbl ¢ paBHBIMH OOKOBBIMH

pebpamu, eciu ee 0ObeM paBeH

, 4 BCC IUIOCKHE YTIJIBI IIpH

BEpIUHHE MPAMBIE. '

OTHOIIEHHE CTOPOHBI OCHOBAHMS MPABWJIBHOH YeThIpEXYyroJbHOH

nyMpaMupl K €e BBICOTE paBHO J2 . Haitanre rpaayCHyw Mepy yria
Hak/oHa 60koBOro pedpa NUpaMUIbl K MIOCKOCTH OCHOBAHHS.

Beicota npasunbHoN nupamuasl SABCD paBHa 1, cTOpoHa OCHOBa-

HMsI paBHa J6 . Touku Mu N — cepeaunsl pedep SC u CD cooTseT-
cTBeHHO. Haiinute rpagycHyro Mepy yrna mexay npsamod MN u
IUIOCKOCTBO OCHOBaHMS [THPAMUIBI.

OCHOBaHHEM TMHUPaMHUABl CIYXHT TMPSAMOYTOJIbHBIH TPEYTONBHUK C
karetaMu 12 u 16. [1nowaas 60kOBOI NOBEPXHOCTH NMHUpPaMUbI paB-
Ha 360. BepuivHa nupaMuael paBHOyAaJleHa OT Oonbliero karera u
NPOJOKEHUH MEHBILIETo KaTeTa U TMINOTeHY3bl (OHH NPOJO/IKEHBI 3a
Oonbuui kateT). HaliinTte BHICOTY NHUpaMHUABI.
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PeOpo ocHOBaHMsI MPaBUIbHOW 4eTHIPEXYTrOJbHON IHPAMHUBl PaBHO
42 M, a JBYTpaHHbIH yron npu 6okoBoM pebpe paser 60°. Haiinu-
T NEPUMETP CEYEHHs, MPOXOIAILErO YEpe3 AMAroHajlb OCHOBAHMS
NEepHEeHAMKYIApHO OOKOBOMY pedpy.

OcHoBanne nupamuasl DABC — tpeyronbHuK ABC, B KOTOpOM
ZC =90°, a runoteHy3a 1 kaTet paBHbl 15 u 9. Il1ockocTs, napan-
JieJIbHasi OCHOBAHUIO, eNUT GOKOBOEe pedpo Ha OTPE3KH JUIMHOH 3 M
6, cunTtas ot BepluHHbl D. Halinute nepuMeTp ceyeHus.

OcCHOBaHHe MUPaMHUIBI — MPAMOYTOJIBHBIHA TPEYTOJIbHUK C KATETAMH
9 u 12. ITnockocTh, NapajuienbHas OCHOBAHUIO MUpaMUbL, AeIHT 60-
KoBoe pebpo B OTHOILEHMH 1:2, cuyuTas OT BEpLLIHHBI MHPAMHJIBI.
HaiiauTe muomans ceueHus.

BbicoTa nmpaBHJIBHOM 4YeTHIpeXyroibHOH nupamuiasl SABCD c Bep-

IHHOHM S paBHa 2\/_ pebpo OCHOBaHHS PaBHO 2V2. Haiinure no-
1Iab CEYEHU s, IPOXOAIIETo Yepe3 cepeAuHy pebpa SC u 1naroHanb
BD ocHoBaHus.

B mpaBuibHO# TpeyrompHoi mupamuge SABC ¢ BepumHOi S
touka M penut ctopoHy ocHoBanus BC B otHowenud S : 4. Haii-
IWTE IUIOLIAAb CEYEHHs MUPaMHIb! UIOCKOCThIO, KOTOpas NPOXOAUT
yepe3 Toukdk MU A nepneHANKynsApHO ocHoBaHMio ABC, ecnu

CTOpOHA OCHOBAHMs paBHa /61 , a BeIcOTa nupamusl pasHa 40,5,

Pebpo ocHOBaHMS MpaBWIBHOW TPEYTONBHON MHpaMHAbl PAaBHO 2, a
6okoBoe pebpo paBHO 5 . Haiimure NIEPUMETP CEYEHHs], TPOXOA-
IIEro Yepes ee BEPILUMHY U CeperHbI IBYX pebep OCHOBaHHS.

bokxoBoe peOpo U CTOpOHA MEHBILIETO OCHOBAHHUS PAaBHJIBHOM YEThI-

PEXYTOJILHON YCEUEHHOM MUPAMHUIbl PABHBI A/ 3J3-5 . Yron Mexny
OOKOBBIM pPeOpOM H IJIOCKOCTBIO Oonbliero ocHoBaHMs paBeH 60°.
Haiinure niouans nonHoi NOBEPXHOCTH yCC"{eHHOﬁ MHpaMHIbL.
OcCHOBaHMEM NHpPaMH/bl SBIAETCS MPAMOYTOJIBHBII TPEYTOJIbHUK C
kaTeram# 3 U 4. Kaxciplii M3 ABYTpaHHBIX YTJIOB IIPH CTOPOHAX OCHO-
BaHUA IUpamMuIb! paBeH 60°. Boluncnure momans O0KOBOiH MoOBEpX-
HOCTH NMUPaMUBL.

B npaBHIBHOH YeTBIPEeXyTOILHON MHPaMHIE CO CTOPOHOH OCHOBaHUS
6 1 60KOBBIM PEOPOM 5 MPOBEAEHO CEUCHME Y€Pe3 CEPEAHHY BBICOTBI
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napajenabHO OCHOBaHHIO. BeluuciuTe mmoniaas OOKOBOH MOBEPXHO-
CTH NOJIyYHUBUIECHCS yCeUEHHOH MHPaMUIBI.

996. BricoTa npaBIEHOH TpEeYronbHOH MUpaMUabl paBHA 2, CTOPOHA OCHO-

BaHMA paBHa |2. Halinure miomans GOKOBOI TOBEPXHOCTH THPAMHUIIBL.

997. CTOpOHBEI OCHOBaHU} NPaBWILHOH YCEUEHHOH TPEYTONBHON MHpaMu-
Ibl paBHEI 2 U 4, a 60KOBBIE I'PaHH HaKJIOHEHHI K MIOCKOCTH OCHOBa-
Hua nox yriaom 30°. Hadaure ruromans 60KOBOH NMOBEPXHOCTH IH-
pamMusI.

998. B npaBHABLHON YETHIPEXYTONBHON MHpaMuLe GOKOBBIE IPAHH HAKJIO-
HEHbl K IJIOCKOCTH OCHOBaHUA nox yrioM 30°. PaccrosHue ot cepe-
JVHBI BBICOTBl MHPAaMHIBI 1O OOKOBOW IpaHH PaBHO 3. Haitnure
00BeM MHPaMHUIBL.

999. CTOpOHBl OCHOBaHWI NPABWILHOW YCEUYEHHOH 4YETHIPEXYTONBHOMH
MIHPaMK bl PaBHBI 342 u 642, a 6okosoe pebpo oOpa3syer ¢ mioc-
KOCTBbIO OCHOBaHHs yron, paBHbIH 45°. Haiinnte 06beM yceueHHOI
TIHpaMH bl : ‘

1000. B ocHoBanuu nupamuasl SABC nexut paBHOOEIPEHHBIH TPEYrob-
HUK ABC c yrnom C, paBHbeiM 90°. Bce 60koBBIE pebpa mUpaMUALI
paBHbl. I'pans SAC obpa3yeT ¢ MIOCKOCTBIO OCHOBAHUSA YTOJ, paB-

HbIH 45°. Halinure o6beM nHpaMuAbL, eciii S4 = 3.

1001. OcHoBanne mupamunsl KABCD —— kBaapat, AMaroHalb KOTOPOTO
paBHa 4. Pebpo KB nepneHIUKyISpHO IOCKOCTH OCHOBaHHs. Haii-
aute o6veM nupaMusl, ecnu KB = 6.

1002. OcxoBanue nupamunsl MABCD — npsmoyronbHHK ABCD. Kaxaoe
6oxoBoe pebpo nmupamuarl paBHo 13, Beicota MH rpanu MBC paBHa
5, AB = 8. Haiinure 06beM upaMusl.

1003. OcuoBaune nupamMuabl MABCD — pom6 ABCD, nipoek1ys BepILH-
Hol M — TOouka mepecedeHHs JAuaroHased 3toro pomoa;
AM=AB =5, AC = 6. Halinure 06}eM MUPaMUILI.

1004. Pebpo K4 nupamunsl KABC nepneHIMKYyIsIpHO IUIOCKOCTH OCHOBA-
Husi ABC. Haiimure obbvem nmpamuael, ecm KA =12, KB=13,

KC=410, ZACB=90°.
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1005. OcHoBanue nupamuasl MABC — npaBuibHbIH TpeyronbHuk ABC,
pebpo MA neprnenaukyispHo minockoctd ABC. BricoTa nupamubl

paBHa NE) , a Beicota MH rpann MBC paBHa 2\/§ . Haitmure o0bem
MUPaMHU]IBI. :

1006. CTopoHa OCHOBaHHs TPaBHJILHOH TPEYroJbHOH NHPaMHIbl DaBHA
443, anogema pasHa 4. Haitnure 06beM nupamusl.

1007. BoicoTa npaBUIbHOM 4eThIpEXYTroJbHOW NMUPaMMbI PaBHA 3, a IO~
CKHii yron npu BepuiuHe paBeH 60°. Halinure o6beM MUpaMuibl.

1008. OcHoBanue nupamuasl MABCD — npsimoyronbHuk ABCD co ctopo-
Hamu 3 u 4. Pebpo MA nepnenaukynspHo miockoctu ABC, a mioc-
kocth MBD obpa3syer ¢ Heit yron, paBHbii 45°. Haiinure o6vem nu-
paMHIbL.

1009. OcuoBanueM nmupamuabl SABCD cnyxut kBaapat ABCD co ctopo-
HOH 2\/3 . IT'panp SAD HakIOHEHA K TUIOCKOCTH OCHOBAaHMS IOJ YT-
oM 60°, a rpans SBC neprnieHAHKYNsIpHa K TUIOCKOCTH OCHOBAHHS.
Haiigure o6beM mupamMumbl.

1010. OcHoBaHKe MMPaMMIBI — NPSIMOYTOJIbHHK, CTOPOHBI KOTOPOrO PaBHbI

65 u 1245 , @ Bce OokoBble peOpa MUpaMubl paBHBI APYT JpPYTY.
Cekymias 1I0cKOCTh @ NPOXOAUT 4Yepe3 BEPLIMHY MHPaMHUABI U cepe-
JMHBI IBYX CMEKHBIX CTOPOH OCHOBaHMA. KOoCHHYC yrila MeXIy ILIoc-
KOCTSIMH OCHOBaHHS U cedeHus paseH 0,6. Haitnute oObeM tpeyrons-
HOM IMpaMu/ibl, OTCEKaeMOH OT JaHHOH NMUpaMH/Ibl TUIOCKOCTBO a.

5.2.1.4. Pasnule 3a0auu

1011. Yron mexnay IUIOCKOCTSMH IPaBUIBbHBIX TpeyronbHukoB ABC u ABD
paBeH 60°, AB = 4. Haiinure pacctossue oT Touku D 10 1wiockoctd ABC.
5.2.2. Tena BpameHuns
5.2.2.1. Konyc

1012.B yceueHHOM KOHYce paguychl OCHOBaHHH paBHBI 5 U 2, a BbICOTa
paBHa 4. Haligute miotans OOKOBOM ITOBEPXHOCTH KOHYCA,

1013, [1nomans OOKOBOI NMOBEPXHOCTH KOHyca paBHa 72T, a AHaMeTp oc-
HOBaHus paBeH 6. Haiiqure nepuMeTp 0ceBOro ceyeHus KOHyca.
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1014. Xopna ocHoBaHMsS KOHYca cTaruBaet ayry B 120°. Cedenue, mpoxo-
IALEe Yepes3 3Ty XOpAY M BepLIMHY KOHYcCa, COCTAaBISET ¢ IUIOCKO-
CTBbIO OCHOBaHus YroJl, paBHbIi 45°. BbicoTa kOHyca paBHa 45 . Hait-
JMTE IUIoLaab 60KOBOH MOBEPXHOCTH KOHYCA.

1015. O6pasyromas yceueHHOro KOHyca paBHa 2. J[MaroHajib OCEBOro ce-
YeHHs NMEPHNEHAMKYIIpHA GOKOBOH CTOPOHE CeYeHHs W HaKJIOHEeHa K
IUTOCKOCTH OCHOBaHUA nox yriaoM 30°. Haiinure nnomans 60xoBoi
NIOBEPXHOCTH YCEYEHHOr0 KOHYca.

1016. IIpsAMOYTONBHBIN TPEYTONBHUK C KaTETaMH 3 H 4 BpalllaeTCs BOKPYT
OpsSMOH, MPOXOJAILEH 4Yepe3 BEPUIMHY MEHBLIEro OCTPOro yria M
napaluleJIbHOH npoTuUBONeXallleMy kateTy. Haifoute miomans mo-
BEPXHOCTH TeJa BpalllEHU.

1017. Paguyc ocHOBaHHS KOHyca paBeH 6, a IUIOLIaAb OCEBOTO CEHYEHHs
paBHa 18. Halinute o6beM koHyca.

1018. B koHyce depe3 ero BepuMHY oA yrioM 60° Kk OCHOBaHHIO [IPOBE-
IE€HA IOCKOCTh, OTCEKAIOLIAs OT OKPYKHOCTH OCHOBaHMA Iyry 60°.
BricoTa koHyca paBHa 3. HalinuTe ero o6neM.

1019.B koHyce npoBefeHO ceveHHe MapayielbHO OCHOBaHHIO. Pamuyc
OCHOBAHMA paBeH 4, a WIolaab cedyeHus paBHa 4n. Halinure o6b-
eM 06pa30BaBLIET0OCS YCEUEHHOTO KOHYCa, eC/lM 06beM KOHyca pa-
BeH 80. '

3.2.2.2. lllap u cgpepa, ux cevenus

1020.B 1mape npoBeneHO nBa B3aMMHO IEPHEHAMKYJISAPHBIX CEUEHHS,
IOWAAb KaJOro H3 KOTOpbIX paBHa 144. PaccTosHHe OT LEHTpa
wapa 10 obuiel Xop/abl 3THX CEUEHUH paBHO 9J2 . Haiinute o6bem
iapa.

5.2.3._KOM6unaunn TEN

1021. OcHOBaHUE MHpPaMUAbl — IMPABWIBHBIH TPEYTONBHUK CO CTOPOHOM
1. [1Be rpaHM mUpaMUIbI NIEPIEHANKYISIPHBI NIOCKOCTH OCHOBAHHUA.
Beicota mupamuasl paBha 2. Haiiaute paamyc ONHMCaHHOIO OKOJIO
IIHpPaMHUIBI LIapa.
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1022. CropoHa OCHOBaHHs MPaBHIbHOMH TPEYTOIbHOM NMHpaMHIbI paBHa 6,
a OoKoBasi I'paHb HAK/IOHEHAa K IUIOCKOCTH OCHOBAHHUA IO YTJIOM
60°. Hatinute panuyc BIMCAaHHOTO B MHpaMHUAY LIApa.

1023. BokxoBoe pe6po npaBuiIbLHO# TPEYTONIbHONH NMUPaMuAbl PaBHO | 1 06-
pasyeT ¢ IIOCKOCTbIO OCHOBaHHMsA yron 60°. Haliaute miowmans 6o-
KOBOMH MOBEPXHOCTH BIIMCAHHOTO B IIMpaMHJy KOHYyca.

1024. ITpsMoyTonbHBIH TPEyroNnbHUK C KaTeTaMH 2 ¥ 1 Bpaiaercs BOKpYyr
6onbuero katera. Haliaure nnowans cdepol, ONMHCAHHOH OKOJIO Te-
J1a BpalleHHs.

1025. O6beM TpeyronbHOM nupamuabl paseH 270. Halinute o6beM nupa-
MH/bl, BEPIIUHAMH KOTOPOH SABJIAIOTCH TOYKH [E€PECEUCHUSI MEIHaH
BCEX IpaHel JaHHOM NMHUpaMHUIbL.

1026.B yceueHHbIH KOHYC BIIHCaHa NpaBWIbHAas TPeyrojbHas yceueHHas
nupamuga. Paauycel ocHoBaHMH KOHYyca paBHbi 1 M 4, a oGpasyio-
mwas paBHa 5. Haliaure 06peM ycedeHHOH THpaMHUIBI.

1027. /Ie paBHbie 6okoBble rpai AKB u CKB TpeyronbHOH NUpaMuibl
KABC nepneHaNKyNsApHbI IUIOCKOCTH OCHOBaHMA, a rpaHb AKC Hakio-
HEHa K IUIOCKOCTH OCHOBaHHUS MOA yrioM 45°, ZABC=60°. Paguyc
11apa, OMMMCaHHOTO OKOJIO MUPaMUABI, paBeH 54/3 . Haiiaue o6bem -
pamMuIbL.

1028.Oxono mnpaBHABHON UIECTUYTOJIBHON MPHU3MBI OMMCaH LIWIMHAD,

rowmanb 60KOBOH MOBEPXHOCTH KOTOPOTO paBHa 12773 . Paccros-
HHE MEXIY NUaroHajiplo 60KOBOHM IpaHd MPHU3MbI M OCBIO LMJIMHAPA

paBHO 3 . Haitnute o6bem MPU3MBIL.

1029. OcnoBannem nupamuasl SABCD sBnsercs pomM6 ABCD, Gonbluas
JHaroHalb KOTOporo obpasyet co cropoHoi yron 30°. Bee nsyrpan-
Hble YTUIBI TIPH pebpax OCHOBaHHMS MHUpaMuIbl paBHbl. IL1ocKoCTh @,
NapaJuieNbHas TUIOCKOCTH OCHOBAHMS, epecekaeT BbICOTY MUPaMHIbI
SO B Touke T Ttak, yto ST: TO =2 :3. B obpa3oBaBuIylocs ycedeH-
HY10 MUPaMHAy BNMCAH LWIHHAP, OCb KOTOPOrO JIEKMT Ha BBHICOTE
MHpaMHIbl, a BEpXHEE OCHOBAHHME BIIMCAHO B CEYCHHE MUPaMHUIbI

IIOCKOCTBIO . OObeM UWIHHIOPA pPaBeH 7271'\/5. Haiinure o06beM
nupaMunsl SABCD.
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1030. OcHoBanne ABC mnpaBunbHON TpeyronsHo# mupamunsl MABC Bru-

CaHO B OCHOBaHHE LIMIMHIpA C LeHTpoM B Todke O;. LleHTp BrOporo
OCHOBaHHsl — To4ka O, — nexuT Ha npamor MO;. O6seM nHpamH-

Ibl paBeH 45, 06beM UMINHAPA paBeH 4873 . Haitnure oTHOWIEHME
M01 . MOZ

1031. PeOpo ocHOBaHMS NpaBHIBHONH TPeYyrobHOM mpusMbel MNPM N, P,

paBHO 6. CeueHHe NPHU3MBI, IPOXOAsilee Yepe3 TOUKY MepecedeHus
MeJIMaH €€ OCHOBaHMs napauienbHo rpaHd MM NN, sBnsercs xBaj-
patoM ABCD. B npu3Me pacrojoXeH LHIHHAP TaK, 4TO OLHO €ro
OCHOBaHHE BIHCAHO B kBajapaT ABCD, a Apyroe OCHOBaHHE JIC)KHUT B
rpaun MM \N|N. Haiinute 00beM LWIMHApA.

1032. B npsaMyro npu3My, B OCHOBaHHH KOTOPO# JIEXKHUT poMO ¢ yraoMm 45°,

BIHCAaH LMIMHAp. PaccrosHue Mexay OChbIO LMIMHApA . AMAroHa-
110 OOKOBOH IpaHH NPH3MbI PaBHO J2 . Haitzure miowans noHoi
NOBEPXHOCTH LIMJIMHAPA, €CIIH 00beM NpU3MBI paBeH 16.

1033. Buyrpu npasunsHoro Tetpasapa ABCD ¢ pebpom, paBHEIM 12, pac-

TIOJIOKEH KOHYC, BEpIIMHA KOTOPOro SBISAETCS cepeauHoH pedpa
CD. OcHOBaHHe KOHYCa BITUCAHO B CEYEHHE TeTpa3pa, poxosiliiee
4epes cepeauHy pebpa BC nmapannensHo npsiMbeiM CD u AB. Haiinu-
Te 00bEM KOHYCa.

1034.1Inomany OCHOBaHHWI NPAaBHIBHOH YCEYEHHOH HETBIPEXYroJbHON

nupamuasl paBeel 4 u 100, a anodema paBHa 5. Haiinute 00nem
BIIMCAaHHOI'O B MUpaMUY YCEUEHHOTO KOHYCa.

1035.B map panﬁycom JI1 Brucana MpaBUJIbHAsL TPEYroJibHas MpU3Ma

ABCA18,C,. Yron mexay npsamoit AB| u minockocteio ACC, paBeH
45°. Halinute 00beM MPU3MEL.

1036. OcHoBaHHe mupaMunsl — Tpaneuus. Oovem nupamuasl pasen 540.

Hakhinnte 06beM nupammuibl, BEpIIMHAMM KOTOPOH CIIy)KaT TOYKH
NiepeceyeHns: MeJUaH BceX MpaHel NaHHOH MUpaMHIbl U TOYKa Iepe-
CEeUYeHHUs AHAroHanei OCHOBaHHSL.

1037.B TpeyrosnpHOI HaKJIOHHOW MpU3Me TOYKH TepeceueH s JuaroHane
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1038. OcHoBaHHE NPAMOH YETHIPEXYTOJBHON MPH3MBI — [PAMOYTOJIBHHK,
JuaroHans npusmsl pasia 35. PaccTossHHE MeXAY CKpELIHBAIOLIM-
MHCS TIPAMBIMH, COJEPXAIUMMH JHArOHalb OCHOBAHWA MPH3MBI H
60koBOe pe6po npu3msl, paBHo 15. Haiizure 06beM LHIHHADA, ONH-
CaHHOT'O OKOJIO JaHHOH IPU3MBI.

1039. B wap paguycom V30 Brucana [IpaBHUIIbHAS TPEYTONbHas MpH3Ma
ABCA;B,C,. Yron Mexay npsamoit AB; u miockocteio ACC, paBeH
30°. Haitnute 06beM NpH3MBI.

1040. B map BnucaHa npaBuibHas TpeyroibHas npusmMadBCAB,C), 06b-
€M KOTOpOH paBeH 7242 . Yron MEXIy NpPsMoit AB| U MIO0CKOCTBIO
ACC, paBen 45°. Haligute paguyc mapa.

1041. OcHoBanue npasuiabHOM nupamuasl MABCD — xksanpat ABCD co
cropoHo#t 4. IlnockocTh # mapaiienbHa MIOCKOCTH OCHOBaHUSA IH-
paMuasl ¥ nepecekaet pebpa MA, MB, MC v MD B Toukax P, O, R u
S cooTBeTcTBEHHO. HinkHee OCHOBaHME MMIMH/pA BIMCAHO B OCHO-
BaHMe nupamuasl MABCD, a BepxHee — OIUCAaHO OKOJIO OCHOBaHHS
nupamuasl MPORS. Haiigute o6vem nupamunsl MPQORS, ecnyn 06b-
€M LIWINHApPA paBeH 127 .

1042. B npusme ABCA,B,C; ocHoBaHne — TpeyroasHUK ABC co cTopo-
Hamu AB = 6, AC = 8, BC = 10. Bepiunna konyca M nexur Ha pebpe
AA,, npuyem AM : MA; =2 : 3 u touku 4, B u C nexar Ha OKpYyxX-
HOCTHM OCHOBaHMA KoHyca. Haiinute o6beM MpH3MBIL, €CH IUIOLIAAb
BCEH [TOBEPXHOCTH KOHYyca paBHa 557 .

1043.B ky6e ABCDA\B,C\D;: A\C,, Ai\D u C,D — pguaroHan rpaHei
A\BC\D; uv AA\Di\D n DD|CiC cootBeTcTBEeHHO. B TeTpasnp
DA,CiD BnHcaH KOHYC Tak, 4TO €ro OCHOBaHUE BIIMCAaHO B Tpe-
yronsHUK 4;C,D u D) — ero BepiunHa. Haliqute o6bem Gonblieit
U3 4acTeH, Ha KoTopble Ky0 aenuTcs ruiockocTeio 4,C1D, ecnu 06b-

T
€M KOHYCa paB€H E .

1044. Oxono NpaBWIBHOW TPEYroJbHOH IPU3MBI onucaH LwiuHAp. Ilno-
nraab GOKOBOI MOBEPXHOCTH LMJIMHAPa paBHa 16n. Halinute 00bem
IPU3MEI, €CJIM CTOPOHA €€ OCHOBAaHHs paBHa 5.

275



PEHIEHUE TPEHUPOBOYHbBIX TECTOB

Pewenue sapuanma Ne 5

Yactb 1

B1. JansHo60MLIMK 32 MecsL npoexan 12000 kM. CtoumocTts | nuTpa
OensuHa — 33 py6nsa. Cpeanuit pacxon G6eHsuHa Ha 100 kM cocTaBiseT
16 nutpoB. Ckonpko pyGneli moTpaTun J1aabHOOOHIIMK HA OEH3HH 33 ITOT
Mecsu?

Pewenue

2000

Pacxon 6eH3uHa Ha 12000 kM cocTaBUT 1 0 -16 =1920 (nutpoB)

3atpaThl nanpHOOOKIIMKA Ha 6eH3uH: 192033 = 63360 (pybaeil)
Omeem: 63360.

B2. Ha pucyHke KHpHBIMH TOYKaMH T10Ka3aHO CYTOYHOE KOJHUYECTBO
0CaJKoB, Bbinazasinx B Mockse ¢ 5 no 18 mapra 2013 rona. ITo ropuson-
TaJY YKa3bIBAIOTCS YMCNIA MECALA, 10 BEPTHKAIM — KOJIHYECTBO 0CA/IKOB,
BBIMABLIMX B COOTBETCTBYIOIUMH A€Hb B MHUIIMMeETpax. Jlns HarjIsiAHOCTH
JKHUPHbIE TOUKH Ha PHCYHKE COEAMHEHb! IHHKeH. OnpeaenuTe o pUCYHKY,
KaKOIr'0 YMCJIa BIIEPBbIE BRINANO 3 MHJUTUMETPA OCAIKOB.

o

g Ocanxuy, MM

7

6

5

4

3 /

2

| / Y

0 \'4 ‘ﬂucpa mecsia

5 6 7 8 9 10111213141516 1718

Pewenue

IMo puCYHKY BHIHO, 4TO 3 MUIMMETPA OCAJIKOB BIIEPBbIE BbINaio 9-ro
Yyuca.

Omeem: 9.
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B3. Haiinure mnolags mapajuieiorpaMma, €ClNH JBE €r0 CTOPOHBI
pasHbi 14 1 20, a yron mexay HuMu paseH 150°.

D C

Pewenue

S scp = AD - AB -sin ZBAD =14-20-sin150° = 280%= 140,
Omseem: 140.

B4. B nepsoM Ganke oquH monnap MOXHO KynuTh 3a 32,6 py6is, a Bo
BTOpOM 15 n011apoB MoxHO KymuTh 3a 486 py6ineit. Kakyto HauMeHbIy1o
CyMMYy (B py6IIsix) mpHAeTCs 3amiatuTs 3a 30 1on1apos?

Pewenue '

CTouMOCTh OIHOrO A0JLIapa BO BTOPOM GaHKe paBHa —1856— =32,4 (py6-

JIs1), YTO AELIEBIIE, YEM B [IEPBOM OaHKe.
Haumenbias cymma 3a 30 tonmapo coctaBut 486-2 =972 (py6us).
Omeem: 972. :

BS. Peunte ypapaenne 17°°* = (—1— :
289

Pewenue
1779 =(172); 17 =172 2x+3=-2x; 4x=-3; x=—0,75
Omeem: -0,75.

B6. B napannenorpamme ABCD BbicOTa, ONMylLEHHAs HA CTOPOHY AB,
paBHa 12, AD = 13. Haitaure 13 sinB.

B Cc

H
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Pewenue
LA+ £B=180°= 4B =180°~ £A; sin B =sin(180° — 4) =sin 4

sinA=——=1—2—=sinB:>13sinB=l3-l—?1=12.
A 13 13

B

Omegem. 12.

. 21sin113°cos113°
B7. Haiinute 3HaYeHUe BBIpaXKEHHSA - .
, sin 226°

Pewenue
21sin113°cos113° _ 2Isinl13°cos113° _
sin 226° sin(2-113°)
=21§1n113 cosll3 =£=IO,5.
2sin113°cos113° 2

Omsem: 10,5.

B8. Ha pucynke uzobpaxensl rpagpux ¢yHkuMu y = f(x) U Kaca-
TenbHas K HeMy B Touke ¢ abcuuccoil x, . Haitnure f'(x,).

X0

278



Pewenue
TTo reoMeTpUYECKOMY CMBICITY TIPOH3BOAHON f'(X,) paBeH yrioBOMy

k03hUIMEeHTy KacaTeJbHOH, TpPOBeNEHHOH K rpadpuky GyHKUIHH
y=f(x) B Touke c abcuuccon xo. [1o puCyHKY BHAHO, YTO 3TOT YTJIOBOMH

k03¢ duIMeHT paBeH 3.
Omeem: 3.

B9. ITnowmans 60KOBO# MOBEPXHOCTH LHIHHIPa paBHA 247, a €ro Bhl-
cota paBHa 4. Haitnute nnametp oCHOBaHHS LMIIMH]PA.

Pewenue

12 12
S, =2MRh=24m=> Rh=12= R=—==-==3
D=2R=6.
Omeem: 6.

B10. Crpenok crpenser B MHIIeHb 3 pa3a. BeposTHOCTh MOMagaHHs
IIpH KaX0oM BeIcTpene paBHa 0,9. Haiinnte BepoATHOCTH TOrO, YTO CTpe-
JIOK IPOMaxHeTcs Bce 3 pa3a. o

Pewenue

Tax xax pe3ynbTaThl KOKAOrO BHICTpPENa HE3aBUCHMEI JIPYT OT JIpyTa,
TO Mbl MOXEM MPHUMEHHTh TEOPEMY YMHOXCHHS BepOﬂTHOCTeﬁ. BeposT-
HOCTB [IpOMaxa IMpH KaXXJ0M BeIcTpelie paBHa ¢ =1—p=1-0,9=0,1. Be-
POATHOCTH NIPOMAXHYTBCS TPH pas3a paBHa 0,1-0,1-0, 1— 0,001.

Omeem: 0,001.

B11. Bo ckonmpkO pa3d yBenHUYHTCS OOBEM IlIapa, €CH ero AHaMeTp
YBEIHYHTH B 5 pa3?

Pewenue ‘

Ecnu amaMerp 1uapa yBENHYHTb B 5 pa3, TO H €ro paanyC YBETHUHMTCS
B 5 pas.

®dopmyna ob6rema mapa: ¥V = iﬁ'.R3

=—x (R) n-(5R)* =§n 125R* =125V , T.e. 06BEM 1Iapa yBe-

JINYHUTCA B 125 pas.
Omeem: 125 pas.
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B12. ABTOMOGMIb, ABHKYINHICA B HA4YAIbHBIH MOMEHT BPEMEHH CO
CKOpOCTBIO vy = 30 M/c, Hayas TOPMOXXEHHE C IIOCTOSHHBIM YCKOPEHHEM

2
a= 6 M/c”. 3a t cekyna mocie Hayana TOPMOXXEHHS OH INPOXOIMT MyThb
2

at
S =yt - (Mm). Onpenenute BpeMsi, NpoLIEAlee OT Ha4ajga TOPMOXKe-

HHA, €CJIH M3BECTHO, YTO 3a 3TO BpeMsa aBTOMOOWIL npoexan 48 MeTpoB.
OTBeT BbIpa3uTe B CEKyHAAX.
Pewenue
30r 317 =48; 3t* -30t+48=0; * —10t +16 =0
10£6 |2
2 {8
U3 pusnuecknx coobpaxeHuii (yepe3 S ceKyHI aBTOMOOHIb OCTaHO-

BUTCH), BEPHBIi OTBET: ¢ = 2.
Omeem: 2.

D=100-4-16=36; t,, =

B13. ABTomMOOMIR IBHrajcs NOJOBHHY BpPEMEHM CO CKOPOCTBIO
80 kM/4, a BTOPYIO IIOJIOBHHY BpeMEHH — €0 cKopocThio 100 xm/y. Haii-
JMTE CPEAHIOI0 CKOPOCTh aBTOMOOH/IA Ha BceM nyTH. OTBeT AaiTe B KM/4.

Pewenue
g 80-Li100.2

v, == 2 2 =90 (xw/)
t t
obwy.

Omeem.'k 90.

v B14. Haiimite HauMeHbLIee 3HaueHHe QyHKumH y = 7x — 7in(x + 5) + 3,8
Ha orpeske [4,9; 0].
Pewenue
7 _Tx+28 7(x+4)

x+5 x+5 x+5
y(-4) =-28-7In1+3,8=-28+3,8=-24,2

y'=7-

’

M Y
_ y
,S\mﬁ/

Omeem: —24,2.
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Yactb 2

'C1. a) Pemmnre ypaBHenwe sin’ x = 5005(5—1t - x) .

6) Halinute Bce KOpPHH 3TOr0 ypaBHEHHA, NpHUHALICKAIIHME HpPOMe-
KyTky [0;57].

Pewenue
. 2 Sn - 2 - - z -
a) sin” x =5cos 7—x ; sin“x=35sinx; sin” x—Ssinx=0;

sinx(sinx—5)=0; [s?nxz‘o & x=mn,nel’l
sinx=35

6) 0<mn<Sn;, 0<n<s

Tk. n€Z,10 ne {0;1;2;3;4;5}

IMoay4yaem kopuu 0; W; 2w ;3W;4W; 5™,

Omgem:a) wn, ncZ;6)0; n;2n;3N;4N;5™.

C2. B npaBunbHoii TpeyronsHoit npusme ABCA B,C,, CTOpPOHBI OCHO-

BaHHS KOTOPOH paBHBI 2, a 60koBbIe pebpa 3, HaHAUTE PACCTOSHHE MEXKAY
npsaMeiMu A4, u BC, .

Pewenue
[Tnockocte ABC nepneHnuKynspHa pebpy 44,
nppc(A441) = A

mp4ac (BCy) = BC
p(AAl; BC1)=p(A; BC) =AH

AH =N AB* —BH* =J4-1=13.

G
Ay
C
o H
A /
B

Omeem: \/§ .
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log,(x—1)" +log, (x-1)* <12
C3. Pemute cHCTEMY HEpaBEHCTB 3 . :
3 +3°>20

Pewenue
Pemum IMEPBOC HEPABCHCTBO CUCTCMBI -
log,(x=1)"* +log, (x—1)* <12 O/13: x#1

3
e ERTY ; ()‘7_1)14 . 2
log,(x~1)" —log,(x—1)" <12; log3ﬁ)-z—<l2, log,(x—1)*<12
N x—

12log, |x—1|<12; log, |x 1| <1; [x-1|<3; -3<x-1<3; 2<x<4
C yuetom O/I3 umeem xe (-2;1) U (1;4) ‘

PelinM BTOpOE HEPaBEHCTBO CHCTEMBI 3°2 +3° > 20 ;
3%.3243°>20; 103" >20; 3* >2; x>log,2; log,;2€ (0;1)

' /—@ 1 @ 4

Omeem. (log, 2;1) U (1;4).

C4. B npamoyrosbHeii TpeyronsHUK ABC ¢ NpsSMbIM yIJIoM A H KaTe-
TaMH AB = 2; AC = 6 BnucaH kBanpat ADEF.

a) Jloxaxute, uto TpeyronsHuku BDE n EFC nonoGHBI.

0) Halinure oTHowmeHue muowaznu tpeyronsHuka EFC Kk miowaau

kBagpara ADEF.
Pewenue
B
D E
A . C

F

a) Tak xak ADEF — xBanpar, o £ZBDE = ZEFC = 90°.
DE|| AC, Tax KaK cymMMa OHOCTOPOHHUX yruioB EDA u FAD pasua 180°.

4ZBED = ZECF Kak COOTBETCTBEHHBIE YIUVIBI IPH IEpecedeHUH Mapaj-
nenbHbIX npsmMbIX DE u AC cexymieit BC= ABED ~ AEFC 1o nByM yriam.
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6) Iycts cTOpoHa KBajpata x, Torqa BD =2 —x, FC=6 —x. I/ICXOM H3
Toro, uto ABDE ~ AEFC: ég:ggﬁz X =
EF FC X 6 -

12-8x+x’=x" o x=15
1 1 139 27

S =Z—.EF.-FC==-x(6-x)=—=-2.2= 7
are =5 ¥ (6=x)=33373
SADEF:x2=2; Dasre _2—7‘i=],5

4 S 8 9
Omeem: 1,5.

C5. Haiigure BCe 3HadeHusi @, TIpH KOTOPBIX 00JIaCTh ONpeAeieHHs
(byHKUIHH

y:[{/;.xﬂog( (\/_)3"l \/_ \/_ (\/-) 1+xlog, JZ

COACPXKHUT POBHO JBA LIC/BIX YHCIIA.

Pewenue
1

y= [\/; x*ogca +(\/")3”’ -3, (J_) 1+,1oga)z=

t s 1
4f =+log. a 5 —~+xlog a
:\/x3 +a" -Y2a-3Y2a-a’ -x* =
1
3 log, a° 1 35
dxd.(xogxa _ oga) 2(1((1 a) \/ a —a )

a>0

x>0
x#1

(3/;—«/3 2a)(a5 ~a*)z0

IIpu .a € (0;1) nocneanee HepaBEeHCTBO CUCTEMBI SKBHBAJICHTHO

(x—2a)(x-5)20 & xe(—w;2a]U[5+e0) — He ynOBIETBOPSET
YCIIOBHIO 33Ja4H.

Ilpu a = 1 310 HepaBeHCTBO BepHO 11t X € (0;1) U (1;400) — TOXE HE
TIOJIXOAMT.

Mpua>1 xe[2a; 5] (uu [5; 2a), ecn 2a>5)

Obnacts onpeseneHus OyeT coiepKaTh POBHO 2 LENbIX YHCIA, €CITH
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2ae (3;4] ae (1,52]
=N
2ae[6;7) ae[3;3,5)
Omeem: ae (1,5;2]U[3; 3,5).

C6. Pernte ypasnenne x’ +3 =7y B LeIbIX YHCIAX.

Pewenue

OcTaToK OT AeJeHHA Ha 7

X 0 1 2 3 4 5 6
x 0 1 4 2 2 4 1

“+3 3 4 0 5 5 0 4
'TaKI(aK7y=x2+3HCHHTCHH37,TOHHMX=7/€+2HJIPIx=7k+5,
rae ke Z.

Mpu x =Tk +2: Ty =49k* + 28k + 4 + 3
y=Ti+4k+1
Mpux=7k+5: Ty = 49K* + 70k + 25 + 3

y=Tk + 10k + 4
Omeem:: (Tk+2; Tk> + 4k + 1); (Tk + 5, TK* + 10k + 4), k€ Z .
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Pewenue sapuanma Ne 15

Yacts 1

B1. Ilocne nosbiienuss crouMocty Ouiera Ha 10% 1 OuieT craHer

110
0 100
3 6unera, T.k. 4 Ounera croatr yxe 4-253=1012 pybneH, To ecTsb
800 pyOuieii He XBaTUT U1 MOKYTIKK 4 OUIIETOB.

cTouth 23 =253 py6na. Ha 800 pyGne#t MOXXHO OyAeT KYIHTh

Omeem: 3.

B2. ITo rpaduky BHAHO, 4TO AaBJIEHHE B MApOBOH TypOHHE ObLIO BbI-
me 4 atMmocdep Mexay | W .7 MUHYTaMH, TO €CTb Ha MpPOTSKEHHH
7 — 1 = 6 MUHYT.

Omeem: 6.

B3. U3 pucyHKa BHIHO, YTO OCHOBaHHE [apanienorpaMma pasHo 7 o,
a ero BBICOTA, ONYIEHHAA Ha OCHOBaHHe, paBHa 4 cM. [Tnowans napamne-
norpamma paBHa 7-4 = 28 (CMZ).

Omeem. 28.

B4. Ilyte yepe3 B cocraBnsier 120 kM, Ha 3TOT yTh MOTOLIMKJIUCT 3a-
TpaTHT 120 : 80 = 1,5 yaca; Ha myTh HanpsMHUK OH 3aTpaTut 116 : 58 =
= 2 yaca; nyTs 4epe3 C coctaBisier 100 kM, Ha 3TOT NMyTh OH 3aTPaTHT
100 : 80 = 1,25 gaca. Hanmensliee Bpems coctaBnseT 1,25 qaca.

Omeem: 1,25.
BS. V3-2x=5;3-2x=25; x=-11

Omeem: —11.

B6. Taxk kak TpeyronbHHK ABC npsMOYTONbHBIH, TO

4B 11 @BC.

BC- 6 nosromy AB =

Io Teopeme IMudaropa
BC? = 4B + AC? =1L BC? +25; BC=6.

sinC =

Omeem: 6.

B7. 2I0g481 _3logq16 — zlog:9 _3log,4 —9-4=5

Omeem: 5.
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B8. 3nauenue npousBoaHOH QyHKIHU y = f{x) B TOUKE Xy COBMAAET C
TAaHTEHCOM YT/a HaK/IOHAa KacaTeNpbHOM K rpaduKy HaHHON (GyHKIUH
B TOUKe ¢ abCIMCCOif xo, KOTOPBIH B CBOIO OY€peb PaBEH YTIOBOMY K03¢-
¢unventy. M3 rpaduka nomyqaem, yto yrnoBoi ko3¢uIUeHT paBeH 1.

Omeem: 1.

B9. [Inomaae nonHoi NoBepxHOCTH Kyba paBHa CyMMe IIOIIAAEH €ro
. 2
1LIECTH PaBHBIX I'PaHeH, T.€. Spop, = 6a’ =24 cM*; otcropa a’ = 4; a=2.

Omeem: 2.

B10. Ilpu OpocanuMu HABYX HIPajJbHBIX KOCTEH BCEro BO3MOXXHO
6 - 6 =36 UCXOMO0B. 5 OYKOB BhIMafeT B ciiydasnx: 1 +4;2+3;4+1;3+2,

T.€. B 4 ucxogax. P = —izlz 0,11.
36 9

Omeem: 0,11. :

B11. Ilycts pebpa ucxoaHoro napajienenunena paessl a, b u c. To-
roa umeeM: 2ab + 2bc +2ac=16.

Ilocne yMeHsleHUs Kaxaoro pebpa napasienenuinena B 4 pasa €ro
IJI0Lab NOBEPXHOCTH OyeT paBHa

_~a b ,b c ,a c_2ab+2bct+2ac _16 _
$=24372337%33 16 BT
Omeem: 1.

B12. KameHs ynaaer, Koraa ero BbICOTa CTaHET PaBHOH HyIIIO.
h(t)=15-2t—-1%;

?+21-15=0;

D=4-4.1-(-15)=64;

h2 =’22i8 i1 =3;1,=-5.

Tak Kak { — BpeMs U HE MOXET OBITh OTPHLIATENIBHBIM, TO MONyYaeM,
YTO KaMeHb YIaaeT uepe3 3 CeKyHIb.
Omeem. 3.

B13. [IycTh CKOPOCTb JIOJKH B HEMOJBHXXHOH BOJE paBHa v KM/d, a

BpeMsl, 3aTpau€HHOE [IPH IBHXEHHH NIPOTUB TEYEHHS, PaBHO ! Y.

N3 ycrnoBus 3aa4u NOTy4YaeM CIICAYIOIYIO CHCTEMY ypaBHEHUH
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84 __ 84 . 84 84 _

UV=Upq Ut Upey v-1 v+l

84v+84—84v+84=0v" ~1; 168=v?-1; v>=169;v =13.

Omeem: 13.

Bl4. y=23cosx+3x~T.

Haiinem KpUTHYECKHE TOUKH QYHKIHH!

y’='—2\/§sinx+3=0;sinx=% t=(— 1)” —+7n,ne 7.

Taxk kak te[ } TO t—E. B aroif Touke nMpou3BOAHAS MEHSET

.

2°2
T

3HAK C IUII0CAa Ha MHHYC (MIPOBEPHTE CAMOCTOATENBHO!), [I03TOMY t=§

€CTh TOYKa MaKCUMyMa (a BTOpas HailicHHas TOYKa SBISCTCS TOYKOH MU-

HUMyMa). 3Ha4eHUE QYHKLHUH B TOYKE MAKCHMyMa paBHO J3.
Tak Kak 3TO NOKaNbHBIA 3KCTPEMYM, TO Hal0 NPOBEPHTH 3HAUYCHHE

(yHKIMHM B KOHLEBHIX TOYKaxX OTpe3ka [_5 -2—} : f (——g—)—-%t

f (g) =% . CnenoBatenbHO, HauboblIee 3HaYeHUE PYHKLHH PaBHO V3.

Omeem: \/5 .

Yactn 2

C1. Caenaem 3aMeHy B NEpBOM YPaBHEHMH CHCTEMBI ! =COSX H pe-
IIHM KBaJPaTHOE ypaBHEHHE.

202 -51+2=0;
D=25-4-2.2=9;
t1_2—¥ =2;14,=0,5.

Tax xaK f = cosx, TO HOAXOAUT JIUIIb BTOPOH KOPEHb, TOITOMY
7r
Cosx = 05 x= 3+27z’n nez
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IToacraBumM 3HaYeHHE X BO BTOpPO€ YPaBHCHHEC CHCTCMBI H NIOJIYYHM

8:-0,5-2y=3;y=0,5
Omwm x= 3+2nnneZ ;v=0,5.

C2.

ITo ycnosuto yron SMH pasen 60°. HM == ==. Orciona

N W

a
2

SH = HM tg60° = 3‘7{_ SM_,/943+ =3;.

ITiouiaaps NOJHOMH MOBEPXHOCTH TMPAMHU/Ibl paBHA

HO

S=4-(l'a-SM)+a2‘=4-(—;—'3-3)+32=27.

2
Omeem: 27.
C3. BrinuuieM O/13 HepaBeHCTBa!
x>0 x>0
X # \/E X #F \/E Lt

log, x—logi x>0  [logy x(1-log; x)20

le<\/§
\/5<x32

x>0

olxedi @{

0<log, x<1

[Ipu naHHBIX 3HAYEHUSAX ApryMEHTa HMEEM:

1-2\log, x- log% x <le 2(1 —log, x) - 2\/log2 x(1-log, x)

2logy x~1 2log, x—1
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\/l—logz x> \/logz x

log2x<%
1/l—lo_gzx(\/l—logzx— logzx)
o 2logy %=1 <0 [\/1-logy x > /logy x <
1
log:,_x>2
log, x #1
~log2x<-1—
2
< | log x>l@ x# V2
? 2 x#2
x#2

CnenoBatenbHO, pellieHHEM ypaBHEHUS OyIyT Bce 3Ha4YEHHS apryMeH-
Ta 13 O/13, 32 HCKMIOUEHHEM X = 2,

Omeem: |:1; \/E)U(\/E, 2) .

C4.

[Tockonbky ayru AB u CD pasusl 90°, To neHTpansHble yriasl AOB u
COD pasunt 90°, moatomy Tpeyronbuku AOB u COD SBAAIOTCSA PaBHbI-
MH H IIPAMOYTOJIbHBIMH.

Ipambie AB 1 CD napajuienbHbl, CIEN0BATENbHO, PACCTOAHUE MEKIY
HUMH paBHO PQ = 2-OP, rne OP — 3T0 BbICOTa paBHOOEIPEHHOIO Tpe-
yronsauka AOB. Tak kak yron ABO paseH 45°, To IpAMOYroNbHbIA Tpe-
yroneHuk BPO Taoke paBHOOenpeHHbld H AB = 2-OP = 8. Otkyna OP = 4
u PQ=8. :

Omeem: §.
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CS5. BrINONHEM psit 3KBUBAJIEHTHBIX npeo6pa303amm
15+ 53]+ 18] - 27| < 3072 + 64

—30/% - 64 <|[15x +53|+18|~ 27 < 30/% + 64
=30/% =37 <||15x + 53|+ 18| < 30/% +91

15 + 53] +18 < 30/% +91
~30/° =91 <[15x+53|+18<30/* +91
-30/2 ~109 <|15x + 53| <3012 +73

15x +53|<30/% +73
~30/% =73 <15x +53 <3012 +73

Y 452< <22 4 4

3
[Mockoneky xe [-176; 154], To napameTp / nOMKEH yAOBIETBOPATH

HepaBeHCTBaM
212 +§3154 2 <229

42

~21* -322-176  |1* <838

Han6onbmee LieJioe 3HaYeHHe napamerpa / pasHo 8.
Omeem: 8.

36
18—n?
Tak kak 1o yciaoBuio m,ne Z, 10 ne {1;2;3;4} (unaue m Gyzner or-

C6. BeipazuM U3 ypaBHEHUSA m . m =

pHLATENBLHBIM)

IToncTaBUB 3TH 3HaYEHUA n, MOJNy4YaeM, 4To m OyAeT HaTypajJbHBIM
TOJIBKO IpH 7 =3 U n =4, COOTBETCTBEHHO M =4 um = 18

Omeem: (4; 3), (18; 4).
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Pewenue sapuanma Ne 25

Yactb 1

B1. Tak xak 1 kr 6aHaHOB cTOHT 40 py6uieit, To 2 kr 600 r 6ynyT cTO-

UTh 40-(2+160%)=104 py6uss. IToaToMy crnada OT MOKYIKHM COCTaBHT
1000 — 104 = 896 pyb6aeii.
Omeem: 896.

B2. ITo rpaduky BHOHO, 4TO TemIlepaTypa HayHHAeT MEpBBIH pa3s mo-
BBIILIATHCA HA 2-H MHHYTE, 3HAYHT KOHIHLIHOHEP 10 NEePBOro BHIKIIOYEHHS
paboTai 2 MHHYTHIL.

Omeem: 2.

B3. U3 pucyHKa BHIHO, YTO OCHOBaHMS TPANEUUH PaBHH 3 CM H 7 CM,
a ee BBICOTA, ONYILEHHAd HAa OCHOBaHHE, paBHAa 4 cM. [Liowane Tpaneuuu
paBHa 0,5 (3 + 7) 4 = 20.(cM?).

Omegem: 20.

B4. CTOMMOCTH TPaH3UTOB y TpeX ITOCTABLIMKOB PAaBHBI:

Jns nepsoro nocrabmuka: 1000-7-410 = 2870000 py6aeii.

Hnsa sroporo: 1000-6,7-450 = 3015000 py6:eti. '

T tpeteero: 1000-6-490 = 2940000 py6iieii.

3a caMblii BEITOJHBIH TPAH3UT MPUACTCS 3arIaTtiTh 2,87 MIIH. pyoueii.
Omeem: 2,87.

BS. logs(2—-x)=2; 2—-x=25; x=-23.

Omeem: —23.

B6. Tak xak tpeyronsHuk BCD npsMoyronbHsiii 1 DH — nepresauky-
Jap K BC, 1o tpeyromsiuku DCH w BCD nopno6usl. CrenoBaTensHo, YIIIbI

B n CDH paHbl H % =cosCDH =+1-sin?B = %, noatoMy DH =4.

Omeem: 4.

18 18 _
B7. iog, —3—2.

Omeem: 2.
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B8. Touxu 3xcTpeMyMa QyHKIMH y = f{x) — 3TO T€ TOYKH, B KOTOPBIX
nipou3BoHas obpalilaeTcs B HOJIb U MPY MPOXO/IE Yepe3 KOTOPYIO OHa MEHs-
€T 3HaK Ha NIPOTHBONOJIOXHBIH. M3 rpaduka nomyyaeM, 9o Takux ToUek 3.

Omeem: 3.

B9. O6beM munuuapa paBeH NMPOH3BEACHHIO ILUIOIIALH OCHOBAaHMA Ha
BBICOTY, T.€. J/ = qr2h = n(%) h=n-4h=8n;, h=2-
Omeem: 2.

B10. IIpn 6pocaHum Tpex HUrpajbHBIX KOCTEH BO3MOXHBI 6 -6 - 6 = 216

UcxonoB. M3 Hux OnaronpusrabM seistores 1 +1+2, 1 +2+1,2+1+1,

T.e. 3 ucxoxa. CnenosarensHo, P= = 3 :L ~0,01-

216 72
Omeem: 0,01.

B11. Ilyctb pebpa nepBoro mapajienenunesa paBHel a, a 1 b. Toraa
uMeeM: a’b=9.
PeGpa BTOpOro mapaulenenunena paBHsl 2a, 2a U b/3, TO3TOMY €ro

o6beM OyneT paBeH V =447 - é’ ;1 2b—12

Omeem: 12.

B12. Kamens OyzeT HaxOAHThCA Ha BhICOTe Bhilie 20 MeTpoB, KOTAa
JUIS €T0 BBICOTHI BBITIOJIHAETCSA HEPABEHCTBO

h(t)=—t> +9t>20 =12 —9+20<0 & (1~ 4)(t—-5)<0 > 4<t<5.
CnenoBarensHo, KameHb OyneT HAXOJIUTHCS Ha BBICOTE BBIILEC 20 meTt-

POB ¢ 4-if 1o 5-10 cekyHny, T.e. 1 cexyHay!
Omeem: 1.

B13. [Iycts npoH3BOAHTENBHOCTh H BpeMd, 3a KOTOpoe OpHurazna Bbl-
NOJIHWNA 33/laHMe, paBHBI v IeT/AeHb U ¢ nHeH. 13 ycnoBua 3a1ayH momy-
YyaeM CIeYIOYI0 CUCTEMY YPaBHEHUH

400 _,

{vt =400 ' v

<

(v—10)(r +2) =400 400 _,.»

v—10

U3 koTopoit nonyyaem ypaBHEHHE
400 _ 400 _
Sv=10 v ’

otkyaa v\ — 10v — 2000 = 0; v, = —40, v, = 50.
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dakTHuecKas NPHO3BOAMTENLHOCTh Opuramsl Gbuta S0 jeTaneit B
JeHb; t = 8.
Omeem: 8.

3
B14. y=%——x2 -1.
Hajinem xpuTHYeCKHE TOUKH QYHKIMH:
Yy =x*-2x=0;x =0;x, =2

B niepBoii Touke Mpon3BoaHas MEHsET 3HaK ¢ IUI0Ca HA MUHYC (IIPOBEPb-
TE CaMOCTOATENBHO!), MOITOMY X = () SAB/IAETCA TOYKOH MakCHMyMa (a Bropas:
Hai{JleHHas TOYKa ABJIAETCA TOUMKOH MHHMMYMa). 3HaueHHe QYHKIMH B TOUKe
MakcuMyma paBHO —1. Tak Kak 3TO JIOKATBHBIA 3KCTPEMyM, TO Hajl0 MpOBe-
PHTH 3HaueHHe (YHKIHM B KOHIIEBBIX Toukax oTpeska [-3;3} : A-3)=-19u .
f(3)=—-1. CnenoBatenbHO, HauboONbLIEE 3HAYEHHE PYHKIIHK PaBHO —1.
Omeem: —1. ’

Yacrtb 2
C1. BeipasiM M3 BTOPOro ypaBHEHHS CHCTEMBI tgX H MOJCTaBUM B

[IEPBOE YPaBHEHHE:

] .
tgx = yz ;¥ =4(y-2)+4 )" —4y+4=0y=2.

IoacraBuM naHHOE 3HaYECHHE apryMeHTa B GopMyIly AJs tgx .

tgx=0;x=7znneZ.
Omeem: x=mn,neZ;y=2.

C2.
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Mposenem Bricotsl CH u CH. Tax xak Tpeyrombauk ABC paBHOCTO-
poHHHH, To CH = ﬂzﬁ =39. U3 paBHOOepeHHOTO TpeyronsHuka ABC)

HaxOIuM

CH = AC? — AH? =\169-13 =239
CH _1
GH 2
Orciona yron Mexny 1miockocTeio CiAB M IIIOCKOCTBIO OCHOBaHHS
TIpU3MBbI paBeH 60°.
Omeem: 60°.

cosCHC =

C3. Bemumem O/13 HepaBeHCTBA:

x#5
5 SxzE3, x5, x27
x“=10x+21#0

IIpu naHHBIX 3Ha4YEHHAX apTYMEHTA BBIIIOJIHUM psiJl IpeoOpa3oBaHuil:
qb&@P—ﬂ>0 {p—ﬂ>1
log = |x—5 x2 =10x+21>0 x=3)(x-7)>0
g5 x| 0o (x=3)(x-T7)

> =g
x* —10x+21 log /5 [x—5| <0 gx—ﬂ<1
|[¥2-10x+21<0  LUF=3Hx=7)<0

PemmuM nepByio cHCTEMY H3 COBOKYTIHOCTH

x>6

|x-5|>1 x<4 x>7

IS & .

x=-3)(x=-7)>0 x>7 | x<3
. x<3
Pemum Bropyio cucteMy u3 éoaoxynﬂocm
|x-5|<1 4<x<6

IS S 4<x<6.

(x=-3)(x-=7)<0 3<x<7‘

C yueroM OJ13 nonyyaeM
xe (s U4 5HU G 6)U (75 +20).
Omgem: (—o=;3)UJ (4; 5)U(5; 6)U(7; + ).
294



C4.

Tak kak £ZBOC ueHtpansuslii yron 1 ZBOC n £ZBAC onupatorcs Ha
omHy nyry, To £ZBOC =2/4BAC =150°. O603Ha4UM CTOPOHY TPEYTOJIbHH-
Kka uepes x. Tak kak OB = OC = R, To wiomaas Tpeyroabuuka BOC paBHa

S=%R2sin150°=16 R=8.
Omeem: 8.
CS. IIpeobpasyem dpyHKumio
1 : 1
y=((xa?)2 =2a%° +2q - x?*108:9 _ g2% [x)4 =
1 1
=(J;a6 —2ad® +\2a - a** _asz;)4 =((\/;_\/5;)(a6 _‘a2x))4
" Takum obpasom, obnacTs onpeneneHus PyHKIHMH UMEET BUA:

({\/;2\/5-; {x22a

AT x<3
N (R <via =1 [r<2a
{06S021 {x.>_3
x>0 x20

O6nacTb onpeneneHus GYHKIMH COAESPXHUT TOJIBKO OIHO IIEnoe qHCIIo
(x=3),ecmu2<2a<4,t1e. 1<a<?2.

Omeem: (1, 2).

40

3-n?

Tax kak 1o ycnosuio m,ne Z, 10 ne{tl;+2} (unave m ue Gymer
uensiM). IIpy n=11, m=20,a n=42 , m=-40.

Omegem: (20;1),(20; —1),(—40; 2),(—40; -2).

C6. Boipazum u3 ypaBHeHUs m : m =
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Pewenue eapuanma Ne 35

Yacts 1
B1. MoHHTOp ¢ HalleHKOH CTOMT 6000~%= 6600, 3HaYHUT, B CE30H
pacrnponax oH 6yner cTouth 6600 - % = 5280 pybuneii.

Omeem: 5280.

B2. Ilo rpaduky BHIHO, YTO HaBJeHHE B NApOBOi TypOHHE OBLIO BbI-
e 6 atmocdep mMexxay 1 u 3 U mexay 8 u 9 MUHYTaMH, TO €CTh Ha MPo-
TsokeHHM 3 — 1 + 9 — 8 = 3 MuHyT.

Omegem: 3.

B3. durypa coCTOMT U3 IBYX TPEYrOJBHHKOB C OOIIUM OCHOBAHHEM.
H3 pucynka BuaHO, uyTo 061ce OCHOBaHHE TPEYTOIBHHKOB PaBHO 6 CM, a
HX BBICOTBHI, OMYIIEHHBIE HA 3TO OCHOBaHHUE, paBHBI 2 ¢M H 3 cM. [Inomaau
TPEYTroJbHUKOB paBHE! 0,5-6:2 = 6 1 0,5:6:3 = 9, mo3ToMy mnomans Gury-
pbl paBHa 6 + 9 = 15 (cM?).

Omeem: 15.

B4. CroumocTu 3aKka30B y Tpex (HPM paBHBI

JUia nepBoi pupMsl: ctouMocts naHeneit 20-1,1-400 = 8800 pybneit.

JUis Bropoi#t: crommocts maene#t 20-1,1-350 = 7700 mmoc peska
20-50 = 1000, mosTOMY CTOMMOCTH 3aka3a paBHa §700 pybne#.

Jlis tpetweit: ctommocth manenedt 20-1,1-:300 = 6600 mmroc peska
20-70 = 1400, II03TOMY CTOMMOCTBH 3aka3a paBua 8000 py6ueii.

3a caMbIil BRITOJHBIH 3aKa3 npuaeTcs samatuth 8000 py6ueid.

Omegem: 8000. ‘

3+2x _ 1
7 2
Omeem: 0,25.

BS. ; 6+4x=7; x=0,25.

B6. Tak xak Tpeyronsunk STK paBHOGeapeHHbI, TO yIuibl T ¥ K paBHEI,
HO3TOMY N0 TeopeMe KocuHycoB 7K 2 =87 +SK?-2-ST-SK -cos S ;

€08 S = cos(M—22K) = —cos 2K = 2sin® K —1= —%. 3uaunrt, TK = 20.

Qmsem.' 20.

-
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log; 25 log 713

B7. log; 65 log; 65

= 10g65 25+ 10g65 169 =

= loggs (25-169) = loggs (5-13)* =2.

Omeem: 2.

B8. 3HayeHne npoH3BOAHOM QYHKUHH y = f{X) COBHAJAET C TAHT€HCOM
1

ﬁ;

YIJIa HAKJIOHA KacaTeNbHO# K rpaduky HaHHOH QyHkuum. tg30°=

[03TOMY MPOM3BOAHAA paBHA 1

V3

U3 pucyHka noiyudaem 3 TOYKH rpadmka, B KOTOPBIX HNpPOHM3BOIHANA

paBHa L .

J3

Omeem: 3.

B9. O6beM LMIMHIApPA paBeH NPOM3BEACHHIO TUIOMAIH OCHOBaHMA Ha

BLICOTY, T.€. ¥\, = nrl =4m P =4;d=2r=4.

Omeem: 4.

B10. IIpu 6pocanun MOHETH TpH pa3a BO3MOXHEI 8 ucxonos. M3 Hux .
GnaronpuatTHeiMH ABsiorca 4: O-0-0; O-O0-P; O-P-O; P-0O- 0.
Hckoman BepATHOCTE paBHa P = §= 0,5.

Omeem: 0,5.

B11. Ilycte paauyc uMIMHIpa paBeH r, a BeicoTa h. Toraa umeem:
Seox = 21rh =24. Tlocne yMeHbuIeHUs paiMyca B 3 pa3a M yBeTHYEHHA
BBICOTHI LIMJHHApPa B 2 pasa ero.Iouanb 60KoBoi NmoBepxHOCTH OyaeT
paBHa ‘

—oplop=2 -
S=2n-2h==.2nrh=16.
3 3
Omeem: 16.

B12. CkopocTs MaTepuanpHOH TOYKH OIMCHIBAECTCH YpPaBHEHHEM
s'(t)y=2t—4 . Peninm ypaBHeHune 2 — 4 =2;1=3.

Omeem: 3.
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B13. Ilo ycnoBuio 3anayu coctaBUM ypaBHeHusi. [1ycTb MCKOMOeE ymcC-
JI0 paBHO ab, TOorna

10a+b=4(a+b)+6 [b=2a-2 b=2a-2
= = :
10a+b=ab+22 10a=b(a—-1)+22 @ =7a+12=0

Pewras xBanpaTHoe ypaBHEHHE, HAXOIUM KOpHHU: a = 3 U a = 4. Um
COOTBETCTBYIOT b = 4 u b = 6. Utak, nonyyaem uucna 34 u 46, Ho
3-4 = 12<22, n03TOMYy NOAXOAUT TOJNIBKO OJHO YHCIIO 46.

Omeem: 46.

Bl4. y=x*-2x* +3.

‘HaligeM kpuTHYeCKHe TOYKH QYyHKLHUH:
Yy =4x> ~4x=0;
X = 0,X2 = I,X3 :—1.‘

Bo BTOpO# H TpeTheil TOUKe NMPOM3BOAHAs MEHSET 3HaK C MHHYyca Ha
IIOC (IIPOBEPHTE CAMOCTOSTENBHO!), MO3TOMY X; = 1, x3 = —1 sBIsIIOTCA
TOYKaMH MHHMMYMa (a IepBas HalJeHHasd TOYKa SIBAAETCA TOYKOH Mak-
cuMyMa). 3HaueHUsl GYHKUMH B TOYKaX MUHHMyMa paBHsl 2. Tak kak 3To
JIOKaJIbHBIH SKCTPEMYM, TO HaJ0 IPOBEPUTH 3HaUeHHsA QYHKUMH B KOHLE-
BBIX TOYKaX OTpe3ka [—2; 2]: A-2) =A2) = 11. CnenosatensHo, HAUMEHbL-
wiee 3HaYyeHHe GYHKUHH PaBHO 2.

Omeem: 2.

Yacth 2

2cos2x=4cosx—3 4c052x-2=4cosx—3

ci
\/ -2y = \/gctgx ,/y2—2y=\/?:ctgx

Cnenaem 3aMeHy B IIEPBOM YPaBHEHHH CHCTEMBI ! =COSX M PCIIHM
KBaJlpaTHOE YpaBHEHUE ‘ '

42 —4t+1=0; t=%.
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T
Tak kak ¢t =cosx, TO cosx=%; x=t—+27n,neZz.

[TockonbKy NE) ctgx = \/ y2 -2y>0, TO TOAXOOMT  TOJBKO

x= —3—+ 27n,ne Z . IloacTaBHM 3HA4YE€HUE X B NIEPBOE YPABHEHHE CUCTE-

MBI H ITOJIYIHM

¥ =2y =1; Y2 —2y=1=0; y =14+2; y, =1-42.

Omeem: (%+27rn;li\/§j,né Z .

C2.

ITo ycnoBuio AB = 6 u CD = 8, paauyc ocHOBaHHik paBeH Su NH =1.
Bo3MOXHBI [1B€ CUTYallMH, OTpakKeHHbIC Ha pHUCyHKe. Tpebyercs HaHTH
tg ZNMH . Tpeyronsauku CNO, u BMO, npamoyronsibie u CN = CTD;
MB = —AZ—B , MIO3TOMY
NO, =\[(CO,)? - (CNY? =/25-16 =3,

MO, =\(BO,)* ~(MB)? =\25—9 =4.

Jns neBoro pucyHka umeem tg ZNMH = W{vﬁ{{]\@ =1, a ys npa-

NH
tge/NMH = —————=17.
BOTO tg ZN. MO, - NO, 7

Omeem: 1 niuu 7.
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C3. Bomumem O/13 HepaBeHCTBa:

] 1 x+1 .
P80z 0g32x+7>0 0<log32—x+1 <1
lo x_+1>0 = X+ @l<ﬁ—1<32@
832317 x<-7 x+7
x+l>O x>-1
x+7
x<-7

x-?-7<0 223 223

1= <—L22 o x < —E42
3x+223 ¥<TRL TS Ty
_x+.7 x<-7

le/l AJaHHBIX 3HAYCHHAX ApPryMECHTAa UCXOAHOC HEPABCHCTBO 3KBHBA-

x+1 x+1
x+7>1¢>10g32x—<0,2<:>

+7

-13

e XL 5 X134 JFS
x+7 x+7 x<-7

JIEHTHO HEPAaBEHCTBY: log 5 logs,

ITockonbky x < —2?213
Omeem: (—oo; —13).

, To pelieHneM Oymer x <—13.

C4.
K ¢
L
Y
__]
M Q D

Ilo ycmoBuro AD = 16 u BC = 4. Tak Kax Tparnelus BIHCaHa B OKPYX-
HOCTb, 2 BP u CQ — ee BbICOTHI, T0 AP = QD = 6. Ilockonbky B Tpare-
LMIO BIHCAaHA OKPYXHOCTh, T0 AM = AN = 8 u BN = BK = 2. Torna
AB=CD=10.
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B npsaMoyronsHOM TpeyronsHuke ABP

BP =+ AB? — 4P? =/100-36 =8.

Panuyc BNMCaHHOM OKPYXHOCTH PaBEH MOJIOBHHE OTpe3ka BP, T.e. pa-
BeH 4.
Omeem: 4.

CS5. Ilpeobpa3yeM ypaBHEHHE B
6cos? 3x +cos’ 3x—(p+3)=0.

0603HauuM cOS3x uepes £,
JlaHHOe ypaBHEHHE HE MMEET PELICHHH TorAa M TOJbKO TOoria, Koraa
YpaBHEHHE

£+6r° —(p+3)=0

HMeeT KOpHH, 110 Moayio nmpesocxonsuuue 1. ITockonsky BemmunHa p + 3 o1-
BEYaecT 3a MNapaUle]bHBI MEepeHoC Baoms ocH Oy rpadHka (yHKUUH

y= £ +6r%  ToUs rpajuka BUIHO, YTO KOPHH 10 MOLYIII0 Gosblue 1, ecin

v A

/

/

\ /
f

-(p+3)>0 p<-3
p<-3

I+6—-(p+3)<0 & p>4<=>[ 5q

146-(p+3)<0 | |p>2 -

Omeem: (—oo;—-3) U (4;+<>0)
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Cé6. Tak kak 2010!=1-2-3-.-2009-2010 nmenuTcs Ha n" , T0 2010!
Jenutesd v -Ha n. [lostomy ne {1,2,3,...,2010} (unaue 2010! ue Oyner me-

2
nuthes Ha n" ). HekoTopoe 4ucio m aenurcs Ha n TOTra M TOJNBKO TOT/a,
KOTAa A J1I000ro k uucio m + k'n IeNUTCs Ha 7, T.€. KaXKJ0€ 1-0€ TIocIe-
aymwoliee 4ucio aenurcs Ha n. CnepoBarensHo, ecnd 2010! menutcs Ha

2
Id

n M n — HauOosblllee YHCIO C TakKHM CBOHCTBOM, TO CpedH
{1,2,3,...,2010} nomxHO mpUCYTCTBOBaThH HE Oojee n YUCeN, ACTAIMUXCH
' 2010
Ha n. A Takux yucen He 6ojee, yeM Pt MO3TOMY
n? <2010 .3 <5010; n<12.
T n

Omeem. 12.
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PEIIEHHUSA K CBOPHHUKY 3AJIAY

6 4+3 2+l T;
-5 _3 3
15. (2,14/163/2 +1,923) ® =[2,1-2 4 +1,9.22 j =
6 6 :

? i (2)‘5
=126(2,1+1,9))] =\2¢) =27"=0,5
Omeem: 0,5.
70. 7+43=2242.2.3+3=(2+ 3) =
= VT 4B +JT+43=2-3+2+3=4

Omeem: 4.
‘ 5-a)-(7T-a) 2
116. \/5—a+\/7—a=(——————:——=—1.
V5-a-vT7-a 2
Omeem: —1.

174 sin12x +sin8x +sin10x +sin9x + sinl1x

cos12x + cos8x + cos10x + cos9x + cos11x B
B 2sin10x-cosd4x +sinl10x + 2sin10x - cos2x

" 2c0s10x - cos4x + cos10x + 2cos10x -cos2x
_ sinlOx(2cos4x+1+2cos2x) sinlOx

" cosl0x(2cos4x +1+2cos2x) coslOx

coslOx =tglOx

Omeem: tg 10x.

186. cos 10° = —cos 170°, cos 20° = —cos 160°, ..., cos 80° = —cos 100°,
c0s 90° =0 = cos 10° + cos 20° + ... + cos 180° = cos 180° =—1.
Omeem: —1.

199. (log, 28-log,s,; 3 +log,,11-log,;, 17 —logs 2-log,s, 5y +7=

_(log,28 log,,11 _ log2 2+
log,154 log;,154 log 154

2
= (log,s 28 +log 5, 11-log,,, 2)" +7 = (logm ( 282.1 ID v7=

=log’, 154 +7=8.

Omeem: 8.
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230. \/\log{3+log? 2+2 -2 =\/\/(log§ 3+logl2) -2 =

= \/logg 3+logi2-2= \/(log'2 3-log, 2)" =log,3~log,2.
Omeem: log,3—log, 2.

log; 3+1log, 9-log,5—3log2 5 _ logZ3+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

231

=log,3-log,5= logZ%.

Omeem: log, -;i .

1+x

—2>0 >0
300.0/13: | x <:>[x
x<-1
x#0
t= 1j—x:t2+t—6=0:t1=—3,12=2.
X

Tak kak ¢ >0, TO MOAXOJHUT TOJBKO ¢ = 2.

‘f1+x =2©l=3©x=l.
x x 3

Omeem: x = l .
3

{costO
' cosx+2)cosx—1)=0
341. coszx+|cosx|—2=0<:> ( X )

v cosx<0

{(cosx —2)cosx+1)=0

cosx=1
l: Sx=nk keZ.
cosx =—1

Omeem: x=rk, keZ.
x+a+1>0 - —a-l<x<-a
392.013: <x+a+1=#1 <l x>-a

2ax—6a+3 2ax >6a-3
———=>0
x‘=6x+12
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-1<x<0
l.a=0 = OJ/I3:
x>0
(2x-2)1 ( 3 ) 0|
X - (0] —_ =V =
gﬁ‘*‘ X —6x+12 ¥ —6x+12=3
I:x=1
= => 2 penieHus
2.a#0=>
5 6a+3 x_a+2
(2x—a-2)log,..., (‘2”‘"6—‘”2 -0 2 N
¥ —6x+l X! —6x+12=2ax~6a+3
—x_a+2
_a+2 T o9
= 2 i x=3
x*=2(3+a)x+9+6a=0 x=3+2a

1
—<x<—-

a+2=3+2a<:>a¥—i:>01[3: 3 3 ,
3 4 33

—<x<=

3 8

HO x=3+2a=%:>1 peneHre x =3

a+2=3<:>a=4:>OI[3:x>-28—1:>2pemeﬂm
x=3,x=11
—a—1<a+2<—a -7 <a<-— _——<a<-——
2 3 3
2
=a;2 a+2>_ o4 a>—— | -=<axl
3
5 (a+2j>6a—3 a> a>3
\La<1 L
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—a-1<3+2a<-a
x=3+2a=<¢(3+2a>-a =
2a(3+2a)>6a-3 a>-l

4
——<a<-1
3

Qy

L
<7
1

I

|

w
wIis ¢

AN
Wi @

w ¢

HTak, nomyuaeM, 4TO ABa PasIM4HBIX PELIEHHUs BO3MOXHEI IpH a = —1,

2
a= —3 a €[1;3]. Kpome toro nogxogar a=0u a =4.

<~

306

Omeem: a € {—l; -—%; 0; 4} Uqa;3].

Vvx—-2+5= Jx=-2=y-—
422.{x+y @{nyS

=S
Y -100x-2=2x+5 |y -10(y=5)=2(y-5)"+9
y=1 -
Jx-2=y-5 Vx-2=-4 {x=18
= =
¥ 10y +9=0 y=9 y=9
' Jx-2=4
om3: x=-1.
450. PemtnM nepBoe ypaBHEHHE CHCTEMBI.
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
inx-2sin2 2 +siny-2sin® X =0: 4sin® Xsin? X| cte X Yl
sin x-2sin 2+smy 2sin > 0; 4sin 2sm 2 ctg2+ctg2 0
sin> =0 X an
2 2 x=27n
sin%zO < -';—=7Z'l ot y=2xl ,nlmelZ
y X y y==x+271m
cg=—=—-ctg= |Z==—=+7m
L g\2 g2 |2




PeuienusiMu nepBoro ypasHeHHs ABIAIOTCA NPAMbIE, @ BTOPOrO — 3TO
OKPY)KHOCTB C LIEHTPOM B Touke (a, b) U paguycoM k. M3o0pasu naHHy1o
CHTYalIMIO Ha PUCYHKE.

y“. x=21T:
\ A
2n : y=2n
O\,
0 2n x
y=—x+2n
y=—=

Cucrema He OyIeT UMETh pellieHHe, €CITH OKPY)KHOCTb LIETUKOM JIEXKUT
BHYTpH TpeyronbHuka AOB. HalineM pagMyc OKpYKHOCTH, BIIHCAHHOH B
TpeyronbHuK AOB. Tak kak oH pasHOOenpeHHbI ¢ GOKOBOH CTOPOHOH

. . 2n
paBHOH 2T M NPAMOYTONBHBINA, TO R = ~1,84.
2+2

CnenosarenbHo, eciu k = 1, To Bcerna Haiinerca napa (a, b), 4To OK-
PYXKHOCTH ¢ LIEHTPOM (g, b) LEJUKOM JIEKHT BHYTPH HEKOTOPOIO Tpe-
YTONILHHUKA, T.€. CHCTEMA HE HMEET PEIICHHH.

Omeem: 1.

506.

3 —= y=l+Jx+1"

% |
y=3" ; 17 : _
10 1 3 «x

[TocTpous rpaduku ¢yHKIHH y = 32y y=1++x+1, Haxoaum pe-
meHne: —1<x<3.
Omeem: x €[-1;3).
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507. Cpassum 9(3/5 - ¥4)<1.

9(5 -3/4)(3/2) (Y25 + ¥20 + ¥16) =9(5 - 4) =9
\”/—2—5—+%/—2—5+%/1_6<\”/—2—7_+§/—2—7_+§/2—7=9

Suaunt, 935 -3/4)>1.

Torza |

O<log“(‘2x2 +2ax—7|+2)$1

<[ox? ~2ax-7|+2<11

l2x? - 2ax-7]<9

| x}—ax—8<0

5 =
x“—ax+120

9<2x?* 2ax-7<9

——

+3 a* -
- . 2

a+\/a2—4<x<a+ a* +3
> <x<

[\

a—.

S

<x<4-

IEW

T

HepaBeHcTBO cnpaBeUTMBO NpH Beex x € [—4; 2], oaToMy

‘q—Va2—4=a+ a’ -4
2 2 a=12
[ 2

<a'—az+—'3£s—4 oiVa*+322a+8a=-2
— 12

Omegem: a=-2.

570. Tak xak ¥x° —3x*>+8>0 u \/lg(x2 -x=5)20,Toy =0 <

X -3 +8=0 - x+2)(x* =23 +x2 = 2x+4)=0
lg(xz—x—5)=0 x> —x-6=0
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- (x+2)* =23 +x* - 2x+4)=0
(x+2)(x-3)=0
T.K.x=3He;IanercxKopHeMx4—2x3+xz—2x+4,Tox=—2
Omeem: 2.
571. Tak kak Yx* +3x> +8 >0 u arcsin®(x*> +2x)2 0,10y =0
{x4+3x3+8=0 {(x+2)(x3+x2-2x+4)=0
2= =N 2=

arcsinz(x2 +2x)=0 x*+2x=0
o (x+2)(x> +x2 = 2x+4)=0
(x+2)x=0

2
T.K. X = () He ABIAETCS KOPHEM X +xt -2 +4, Tox=-2.

. /4
602. Tak xak sinx <1 M paBEHCTBO JOCTHUIaeTcs MpU x=5+27rk ,

keZ, To uMeeM: y=2\/9sin2x+6sinx+l3 <2J9+6+13=47. To-

rzia Haubonblee nenoe 3Ha4eHue pasHo 10.
Omeem: 10.

822. Ilnxdx=xlnx— xd(lnx)=xlnx¥ Idxlenx—x
F)=0= F(x)=xInx—-x+1. '
Omeem: xInx—x+1.

: . : i
842. jsinzxdx=x-sin2x|g - de(sinzx) ==
0 0

s |
- Ix-Zsinxcosxdxz :
24
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864.

O

B H C

AH 1 BC = AAHC — npsiMOyToJIbHBIH

AB=AC:>BH=HC=%BC=4\/§.

AB=AC =V AH*+ HC* =20

SAABC=1AH-BC=1BK'AC:BK:AH'—BC—=
2 2 AC

AABK — npsmoyronbhbiit => AK =+ AB* - BK? =12

AK AH
AAOK u AACH — nomoOHBI IO OCTPOM ny =>—=——
TpOMY yTJ1y OK  CH

16

AK -CH _
AH
AABC — paBnoGenpenunii = A40B = A40C .

=0K = 6

Spi08 = Sasoc =%0K-AC=60.
Omeem: 60.

901.
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TIposenem npsamyro MN, MN || BCu O € MN .
BM, L MN, CN, L MN
AM, 1 MN , CN, 1 MN

= BM, =CN, =h ,AM;=DN,=hy,tae h=h, + h,.

DTO BHICOTA TPANELHH.
Sason + Sacop = %h‘,M0+ %thoﬂultho + %thO =

1 1 80
=—(h +h)MN=—hMN =40 = h=——.
S+ k) !

MO h
ON, h

0 _h
M, h
OM,=x,ON,=x, :‘>OM2 =%xl, 0N2 =%x2

xl +~x2 =OA41 4—01\,1 =M1Nl =BC=3

6=AD=M,N, =0OM, + ON, =Z11xl +£x2 =£(x, +x,)=
hooh h
=3£’2—:>ﬁ=2

Wk |
A4OM, w0 ACB =M 40 _ 40 1__

BC AC 40+0C |, OC

40

AHaJOTHYHO HaXOJHM

ON _2  ON=2= MN=0OM+ON=4.
BC 3

n=230 _2.
MN

Orger: 20.
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1034.

Tak kak momanu ocHoBaHuit paBHEI 4 H 10, TO CTOPOHBI OCHOBaHHIA a
=2ub=10.

ITupaMuia npaBwibHas, TO3TOMY PAJUYChl OKPYKHOCTEH, BIIUCAHHEIE
B OCHOBaHHMs, PaBHBI R| = % =l H Ry = _121 =5.

HaiineM BricoTy M H. o ycnoBuro anopema MM, = 5.

A/ﬂ-l=%(b—a)=4.

AMHM, — upsaMoOyronsHsli, nosroMy M, H = \/MMIZ -MH? =3,
Hyte S, S — niom@agu OCHOBAaHHIT yCEeUeHHOTO KOHyca, TOraa
Sy = 11’.R12 =n; S, = nRg' =257 ¥ 00BEM yCEUEeHHOro KOHyCa paBeH

I/:%(s1 +8, +/S;8; | MiH =31x.

Omeem: 31rn.

1038.
B o}
AR
N
0
4 S~ ! NS D
NS \ ~
| \\\\\ SN
. b
<.
\ <a
lj'\“'—-— N PE C
e b e \_
/:__— - QX
A D
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A .
H, '

A =D

O603HauNM CTOPOHBI OCHOBaHUSA uepe3 a U b.
AB=DC=a
BC=A4D=b.
Ilo ycnosuio BH; = DH, = 15. Tak kak AABC u AADC — npsamo-
yroneusie v BH) L AC, DH) L AC = AH, =‘15%= CH,

: b b a
CH, =15==A4H, = HH, =15{=-=}.
1 a 2 11 S(a b)

Panyc onucaHHOH Okono mnpsMoyroabHHKa ABCD OKpyKHOCTH
R=40=Na' +b"
5 .
MO L ABuBH; L AO= MH, || BO

AM = BM
15£=l-15(b “)

} = AH, = H,0= -;-Hle

b 2 \a b
3a_b

b a
b =3d
Ilnowans npsaMoyronsHuka ABCD:

= . = . = 2 2 =
S—2 SMBC BH] AC 15 a +b 30(1 :>a=10\/§
S=ab=a2\/§

2 2

R=40=Na*b" _ 103

2
AA4,C — npAMOYTOIBHBIH

= Ad =|4C? - AC? =,/352 —(20\/3)2 =5

O6beMm wamukIpa: V = nR? A4 =1500m .
Omeem: 15007 .
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1041.

ITycTe cTOpoHa ocHOBaHMA nupamuasl MPORS paBHa a, Torjga paguyc

LHUITHHApA R= -azﬁ . Ho HuXXHee OCHOBaHHE IHJIHHIpA BNHCAHO B KBax-

pat ABCD, nostoMy R = -AZ—B =2=>a=22.

O6bem uunmunnpa V, =n-R? - H\H, = 4n- H\H, =127.
3uauut, H H, = 3.

AMBwAPMQ = PM _PQ 22 _ 2

AM  AB~ 4 2
AAMHzooAPMHl:—Mi=M=‘/E

MH, AM 2
MH, = MH, + H{H, = MH, +3=~/2MH .

Torna MH, =3

V2-1
O6nem nupamunsl MPORS V =%SPQRS -MH, =2 (\/E +1)

V2 -1
Omeem: 8(1 + \/E) .
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OTBETHI K TPEHHPOBO‘IHBIM TECTAM

Bapuanr 1
' 2n 2n 4n
B1| 1l [ B8 | 37 | Cl1|a)2mn +?+21tn n€Z; 6)0; 33
B2| 4 | B9| 60 | C2 2
B3| 10,5 |B10{0,08 | C3 %)
B4|21700{B11{ 4 | C4 12; 4unn 6, 8
1 ,
BS| 12 |[B12| 8 |C5 e wm a1
B6| 7 |[B13] 3 |Cé6 8
B7| 5 |[B14{4,75
Bapwuanr 2
B1| 20 |B8| -5 |c1| a)m +§+2nn nei; 6) n;-g;o
B2| 10 | B9 18 |C2 ?
B3| 14 |B10] 09375 |C3 %
B4[40600|B11| 10 [C4 —91—‘{)5
1
B5| -6 |B12]| 1 C5 € (1; ee]
B6/ 3 [B13| 200 |Cé6
B7( 3 [Bu14| -2
Bapunaut 3
Bi| 220 | B8 | 3 | c1| a)—+1tn nez; 6)%75 9;
B2 6 B9 100 C2 -\/22
B3| 7 [B1o] 09 | c3 (-1: 0]
B4 | 350 | B11| 21 C4 6;2 win 3; 4
B5| 08 |BI12 2 C5 k=2
(1,1007);(19;53);(53;19); -
B6| 8 |BI13| 12 C6 | (1007;1)(-1-1007); (-19;—53);
(-53;—19);(-1007;-1)
B7| 1,8 |Bi4| -I
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Bapuaur 4

a) — +7tn arctg2+2nn; neZ
B1| 45920 | BS 1,5 | C1
6) —'5—n'arctg2' arctg2+m
4, 4 k b
B2| 12 B9 2 C2 @
B3] 4 | B10 [ 075 C3 (1; logs6]
B4| 5145 | BIL | 45 | c4 3+f—£ : \/_3+‘/—
B5| 2 B12 | 625 | C5 ’ ae (1;2)
B6| —0,75 | B13 8 C6 13
B7| 8 B4 | 11
Bapuanr 5
B1|63360| B8 | -3 | C1 | aymm neZ; 6)0; m; 27, 3m; 4m; 57
B2| 9 BY | 6 | C2 3
B3| 140 | B10 |0,001| C3 (logs2; 1) U (1; 4)
B4| 972 | B11 | 125 | C4 6) 1,5
B5S| 075(B12| 2 | C5 | ae (1,5 2] U [3;3,5)
(7k+27K + 4k +1);
B6| 12 | B13| 90 | C6
(7k+5,7k* +10k +4), k€Z

B7| 10,5 | B14 [ 242

Bapuam‘6
T TE Tt T
+ “+ €Z;6) ——;—;—
B1| 6 B8 2 |c1]| a)= o+ T, 1 ) — 755
B2| 3,5 | B9 6 |(C2 60°
B3 | 164,25 | B10 {0,9615|C3 ( 2: -5] (0: v2)
| 4
B4| 125 [B11| 9 |c4 6) o
: ' 11
BS| 1,6 |B12]| 27,5 |C5 ae|:—7;—§)u{0}
B6| 08 |B13| 25 |[Cé6 O (23;3)
B7| 36 |Bi4!| -2
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Bapuanr 7

B1| 8 |[B8| 11 |C1 (gmn;(—l)k-}mk), nkecZ
B2 4 |[BY| 4 |C2 0,3
B3| 0,9 [B10] 0,53 |C3 -8;-7) U [1: 1,5) U (3; 3,5]
B4| 3,36 [B11| 36 |C4 ' 12
' 3 5
B5| 8 |B12| 8 |C5 ae(O;EJU(g;ﬂo)
B6| 17 [B13]| 2,5 |C6
B7| 3 |Bu4| 1
Bapuanr 8
T Tmn T on ST
Bl1| 10 | B8 | 4 a)—+—;n€Z; 6)——;—;—
C1 )12 3 4°12°12
B2| 3 [BY| 9 |C2 1007
1) (1
B3| 56 | B10 [0,006{ C3 (0;—35)u(5;1)u(2,3)
- 5
B4| 70 |B11]| 16 | C4 ' 6)3
Bs| -3 |B12| 75 | cs ae (442 -4; +eo)
B6] 2 |B13| 10 | C6 4
B7| 2 [Bua| 1 -
| Bapuant 9
B1|75| B8 | 2 |C1 a)nn;%nnn;%"unn;nez;ﬁ)—%“;—g;o
B2| 7 |B9|14|C2 arctg—-l\/(;E
B3)20 {B10] 20 [C3 (logslog,11; 2)
49
B4 |45 |B11]111 —_
c4 240
B5| 8 {B12| 2 |C5 - ae (—o0;—0,25)
Gk + 1; 3k° + 2k + 1);
B6|65|B13| 48 |Co (Gk+2; 3K+ 4k +2), ke Z
B7(0,1 |B14 |24
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Bapuanr 10

318

2
B1| 5 | B8 3 | C1 a) -—;t-+nn; nel; 6) —g;‘—g
B2| 4 | BY| 45 | C2 213
B3| 6,5 | B10{0,9702| C3 (== =5)u(-5; —2v6)
B4|0,78 | B11| 0,75 | C4 6) 48
B5| 0 |B12|13,75| C5 ae(6;7]
B6| 62 [B13| 154 |Cc6| ° (2;3)
B7| 3 |Bl14| 45
Bapuanr 11
Bi| 4 |B8|-1]|cC1 (—§+2nn; 1), ne Z
B2{ 6 |B9|150| C2 1+42
B3| 24 |B10| 05 | C3 3/4
B4|1,25(B11| 8 | C4 6
B5| 0 [B12| 3 |c5| 3
B6 B13| 10 | C6 (23;3)
B7| 2 |Bl4|-6
BapuanTt 12

n T
Bl1| 5 B8| 2 | C1 (G)) €+7m; 2), ne Z
B2 6 | B9 | 54| C2 3+243

1 13

: ’ 0;,—)U(=>)U(©2;3

B3| 24 |B10| 0,5 | C3 ( 32)U(2 2) (2;3)
B4| 1 |B11| 6 | C4 54
B5| 28 |B12| 3 | C5 2
B6 B13| 8 | C6 5; 1), (8;2)
B7 B14 | 0.5




Bapuant 13

Bl1| 3 B8 | 2 | C1 Q2rn,-1),ne Z
B2| 3 [B9| 13| C2 75
B3| 28 |B10/0,57| C3 -85 UL 1,5U3;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
Bl| 5 [ B8|0,5]|C1 ((—1)"%+7m; lj, nkeZ
Y

B2 4 [{BY| 5 |C2 12
B3| 12 |B10| 02| C L2

’ 3 3’3
B4| 0,8 |B11| 3 | C4 10
B5| 12 |B12| 1 |cCs .4
B6| 7 |B13| 15 | C6 (6;2), (16; 3)
B7| 5 |B14]-0,75

Bapuanr 15
T

B1| 3 B8 1 C1 (i§+ 27n; 0,5), neZz
B2| 6 | B9 2 C2 27
B3| 28 |'B10 | 0,11 | C3 [1;\/§)U(\/§;2]
B4(1,25| B11 | -1 C4 8
B5(-11| B12 3 Cs 8
B6| 6 | B14 | -0.8 | Cé6 4;3),(18;4)
B7| 5 | B13 | 13
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BapuanT 16

B1{ 5 B8 1 C1 (27m; (—1)" %+7rkj , hkeZ
B2| 4 {BY| 1 | C2 36
1
B3| 15 | B10 ] 0,03 | C3 (— 2;—§)U(o;~/§)
B4| 20 |B11 | 16 | C4 120
B5| 9 |B12| 2 | C5 3
B6{ 5 [B13| 75 | C6 (3;2), (2;3)
B7(25/3| B14 | 4,5
Bapuanr 17
Bl1| 5 | BS 4 C1 (i%’u 27, (—1)’”’%+1th, nkeZ
B2| 5 [B9| 6 | C2 96
B3| 12 [B10| 02 | C3 (-1;4)
B4| 23 [B11]| 8 | C4 2
B5 BI2| 1 C5 7
B6 B13| 50 | Cé6 (2;2)
B7 Bl4| 1
- Bapmuanr 18
Bl| 5 | B8 | 0,5]| c1 g+ 27m 2ﬂk), n ke
B2| 10 [B9 | 3 | C2 4,5
B3| 16 | B10| 025 | C3 (<2=5;-4)U(-1;-2++5)
B4| 18 |B11| 9 | c4 14, 4
B5| 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 C1 (27rn,§+27z’k],n,ke Z
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
Bi1| 4 B8 | -1 | C1 ((—1)"-765+7m;%+7rk), nkel
B2 4 [BY| 1 |C2 43
B3| 24 |B10| 0,5 | 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

T 1
B1| 80 [B8| 2 | C1 x=(=1) E+7rn,neZ;y=—5
B2| 2 |B9| 6 | C2 30°

(= =3 U(-1-v2;-2) U
B3| 20 |B10/0,996| C3
, U (0;v2 =) U(1; + )

B4 2,07 |B11| 12 | C4 9
BS| 15 |B12| 4 | C5 [5:9)
B6| 12 |B13 Cé (5; 1), (5; -1), (=3; 3), (-3; -3)
B7| 1 |Bl4
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Bapuanr 22

2
Bl1| 856 | B8 | 4 | C1 x=T”+2frn,neZ;y=%
B2 3 |BY| 9 [c2 60°
B3| 16 |B10]| 06 | C3 (1/2}U [1; +=
B4|271,7| B11| 64 | C4 12
‘ 1
Bs| 6 |B12| 1 | cCs (Z;w]
B6| Vi1 |B13| 3 | C6 (—4; 3), (—4: -3)
B7| 1 |B14| 6
Bapuanr 23

T
Bl| 440 | B8 | 3 | C1 x=-l; y="+annel
B2| 1 |BY| 4 |2 45°
B3| 18 |B10| 045 C3 (==; -1, 5] U{5)
B4| 336 |B11| 16 | C4 3
BS| 13 |B12| 2 | C5 (—e0;-0,25)
B6| 2 [B13]| 10 | C6 | (22;2),(22;-2),(-2;4), (-2;—4)
B7| 3 |B14]| 28

Bapuanr 24
—

B1| 402 | B8 | 2 |1 x=2 y=(I) +annel
B2 7 [BY| 4 [c2 30°
B3| 12 |B10| 05 |C3 (-1;-0, 5) U (15 2)
B4|6125|B11| 4 |cC4 4
BS| 2 (B12| 3 |C5 (0:1) U (1,2]u[4;5)
B61 3 BB 1 190 10:3),(-10,-3), (-2, 5), 2;-5)
B7| 5 |Bl4| 2
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Bapuanr 25

B1| 896 | B8 3 |cC1 x=gn,nel;y=2
B2| 2 B9 2 | C2 60°
B3| 20 | B1o| 0,01 | C3 (—=; 3)U (4; 5) U (5; 6) U (7; +=)
B4| 2,87 | B11 | 12 | C4 8
BS| 23 [B12| 1 |C5 (1;2)
(20; 1), (20; 1),
4
B6 B13| 8 |Cé6 (-40: 2), (-40; -2)
B7{ 2 |Bl4| -1
Bapuanr 26
T 1

B1| 34 BS =2 | x=§+7rn,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
Bs| 13 |B12| 2 |cCs (1,5:2]u[3;3,5)

(1;2), (1, =2), (-1, 2), (-1, -2),
B6| 5 BB 36 1C6] i1y, @-1), (2 1), (2:-])
B7| 10 | B14| -14

Bapnanr.27

B1| 40 BS 0 |cC1 (%mn; (—1)"%:~+7rkj, n ke
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
B5| 20 {B12| 1 |C5 (2; 14)
B6| 1 B13 | 36 |Cé (2:2), (2;-2), (=2; 2), (-2; -2)
B7| 2 B4 | —4
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Bapuanr 28

324

{(nn;i%+2nk),n,ke Z} U
Bl| 45 | B8 | 1 |cC1

U (iE+1tn;—TE+Ttk),n,keZ

4 .2
B2] 8 [ BY]| 3 |C2 0,2
B3| 12 | B10 | 0,005 | C3 [2; +=)
B4| 320 |B11| 72 | C4 24
B5| -5 |B12| 2 |cCs (3;5]v(7;9)
B6] 6 |BI13]| 36 |Cé (0; 3), (0; =3), (3 0), (-3; 0)
B7| 4 |Bl4| 2
Bapnanr 29

Bi| 89 [B8| o |c1 (§+7rn;—72£+rrk), nkeZ
B2| 10 [BO| 6 |C2 0,5
B3| 20 |B10]0984]C3 (0 1) U2 4) U (6; 12)
B4| 8925 [B11| 1 |C4 18
Bs| 8 |B12| 1 |cCs (—o0;=5) L (5;+00)

(15 3), (1; 3), (<15 3), (15 -3),
Bol > B8 1] aDG@-D.xHD.(3-D
[B7] 10 [B14] -19

Bapuanr 30

Bi| 26 |B8| 1 |cC1 (%wm;%mk), nkeZ
B2] 10 | B9 | 45 | C2 0,75
B3| 16 |B10]0375|C3 ~1; 1)
B4| 149,6 | B11| 36 | C4 13,5
Bs| 1,75 |B12| 2 |cCs (2;2,25)

(25 3), (2;-3), (=2; 3), (=25 =3),
Be) 11 B3| 18 1C6] 39y (3:-2),(:3:2), (-3:-2)
B7| 25 |Bl4| -14




Bapuanr 31

B1| 4050 | B8 | 3 |c1 (—%+27m;1),neZ
| 21
B2 8 B9 3 C2 ﬁ HIH 3
B3| 16 |B10[0,125|C3 (1-v2;0)U(2;1++2)
B4| 7170 |B11| 6 |C4 24,5
B5| 1,5 |B12| 1,25 | C5 (=o0;0) U (L;+e0)
B6| 4 |B13| 1,5 |Cé 13
B7| 0 |Bu4| 11
BapuanT 32
z 1
B1| 9720.| B8 2 | C1 (_E +27n; —5), neZ
' 4
B2| 7 B9 1-|cC2 2 win —72
B3| 10 [B10[0375|C3 (=1/3; 0) U (1; 5)
B4| 12400 [B11| 48 |cC4 36
1
B5| -5 [B12| 1 |cs -
€
B6)] 4 |[B13| 12 [cCe 7
B7| 2 |Bi4| 50 |
Bapuanr 33
/4
B1|16000| B8 | 2 |cC1 (G2 -3),ne Z
B2| 24 B9 1,5 | C2 3 21
B3| 18,5 | B10 | 0,25 | C3 (0, 25; 4)
B4| 9250 | B11 | 4 |cC4 25
B5| 9,5 |B12 | 6 |C5 0,25
B6| 12 | B13 | 30 | Cé 5
B7! 1 | Bl4 | 47
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Bapuanr 34

326

Bl| 864 | B8 | 2 |cC1 (—%+ 270 5), ne 7z
B2 14 B9 5 C2 2umu 14
B3| 14 | B10 [ 025 ]| C3 (1/7;7)
B4| 9090 | B11 | 5 |cC4 192
B5/575(B12| 1 |C5 (—e0;=3) L (55+00)
B6| 10 | B13 | 83 |6 4
B7| 1 Bl4 | 6
Bapuanr 35
B1|5280| B8 | 3 |c1 (§—+2nn;liﬁj,nez
B2| 3 BO | 4 |C2 lum7
B3| 15 | B10| 05 | C3 (==; —13)
B4| 8000 | B11 | 16 |C4 4
B5[0,25 | B12| 3 |cCs (—o0;—3) U (4;4e0)
B6| 20 | B13| 46 | Cé ' 12
B7| 2 |Bi4| 2 ‘
BapnaHT 36

{(§+2ﬂN; 0), ne Z} U
B1| 6240 | BS 2 | c1

U {(%-&27{}1; —lj,ne Z}

[B2| 10 | B9 5 [C2 0,35wm 1,15

B3| 27,5 | B10 |0,125{ C3 (1+27%;2)
B4| 4560 | B11 | 48 | C4 18
B5| 5,5 | B12| 2 |cCs (—oo—4) L (%)
B6| 6 | B13 | 71 |Cé 6
B7| 5 | Bl4| 1




Bapuanr 37

{(3ﬁ;%+7rn],ne Z} U.
B1[8640| B8 | 4 |cC1

] {(—3\/5;—%4-7[71),716 Z}
B2| 5 | BY | 75 | C2 0,5 wm |
B3| 6 | B10 |0875|C3 (2; 8)
B4| 7200 | B11 | 2 |cC4 6
B5| -10 | B12| 1 |Cs (—o25=3) U (55 +e0)
B6| 1 | B13 | 325 | cé 4
B7| 1 | B4 | -1 |

Bapuanr 38

{(2\/5;§+7z‘n),ne Z} U
B1(20160| B8 | 5 |c1

U {(—2\/5;—§+7rnj, ne Z}
B2 6 | BY| 34 |[C2 0,1 wm0,5
B3| 17 | B10 |0,8125| C3 (— 2;—#)%#;&)
B4| 7200 | B11| 2 |cC4 6 '
B5| 8,5 |B12| 2 |cCs (—o03=5) U (L1;4e0)
B6| 7 |B13!| 571 | Cé6 3
B7| 4 | B14 | —36
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12.
21.
31.

40.

48,
5S.

63.

73.

82,

91.

101.

110.
117.
125.

134.

142.
150.

156.
162.

168.

173.
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OTBETHBI K CBOPHUKY 3A1AY
JJIA MTIOAI'OTOBKH K EI'D

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

Y0 41.-0,5.42. Y2 43.0.44. V2. 45. ——_ . 46.0,25.47.0,5.
2 2 V2 J6

0,75. 49. 0,25. 50. — 0,25. 51. /3. 52. —/3. 53. 0,25. 54. —0,25.

%—1%. 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.

2

a

. , = = 3 2

8.74.2.75.2.76. 6. 71. 2.78. U; 79. I:i 80. % 81. b%
z

%. 83. 23z . 84. 53—2 85. 3a2b. 86. 2a2b4. 87. 2. 88. 0. 89. 7. 90. 0.
z

V5 . 92.23.93. 50. 94. 0. 95. 6. 96. 10. 97. a3. 98. a2. 99. a4. 100. a8.

2

a2. 102, a2. 103. a. 104. a2. 105. a. 106. 67. 107. 2. 108. 3a. 109. 27.

1
a+8 111. V28 112, 2¢+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. {xy. 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.
sine . 151. 1. 152. 1. 153. cos . 154. cos(a — f3). 155. tg(a + f3) .

tg(x—y). 157. sinde. 158. sin2a. 159. 2. 160. 1. 161. NER

—1.163. sin2a . 164. —cos’ . 165. —cos2a . 166. cos’ « . 167. 1.

ga. 169. —— 170, — 171, ——. 172 sina.
cos“ a cosa ctga

%Sin%. 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. %sin 2x.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. logzg. 232. 2log25 - 1.

233. 200. 234. 50 11 u 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 xm. 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.—%+ 2rk, keZ. 303.—%+27rk, keZ.304. 27k,

keZ. 305. i13’-+27rk,kez.306. %+7rk,keZ. 307. %+27rk,keZ.

308. %+27zk,keZ. 309. —%+27rk,keZ. 310. %+7rk,keZ.

311. %+27rk, keZ. 312. i%+%k,keZ .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. t,/lg2 . 327. 6. 328. 0. 329. 0,5. 330. 1. 331. 1. 332, 2. 333. £3.

334.100; 0,001. 335. 5. 336. 2. 337. 4. 338. 101. 339. 4;9. 340. 1.
341. 7k, k€7 . 342. 12’-+nk',kez.343. 7k, k€7 . 344. §+7rk,keZ.

34S. i%+7rk,keZ. 346. i%+ﬂfc,k€Z. 347. 0. 348. 1. 349. -1.

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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377. 2. 378. i—z—+2ﬂk,keZ. 379. zk,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%ﬂrk,k eZ. 390. ig—+ k,keZ.391. §+ nk kel

392, {—1;—%;0; 4}U[1; 3]. 393. (—4;—3)U(—3;—§] 394. (-4;-3)U
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4

U{%;z}um;m). 398. (O;E]U{z}. 399.  (-1;-0,5]U{1}.

400. (—0,5;1—ﬁ]u{—%;o}u[1+\/§;+w). 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. (%+2ﬂk;2ﬂnj,k,neZ. 427. (3;2). 428. (1;2). 429. (2;-1).

430. (9;729). 431. (-5;1). 432. (-7;-3,5). 433. (l;—~§—+2ﬂk],keZ.
2 4
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—\/5).
452. {1;2}. 453. 6. 454. {1;2;3}. 455. —1. 456. [-3;2]U[5;+ ).
457. [-7;-4]U[6; 8]. 458. 6. 459. 8. 460. 9. 461. 4. 462. 2. 463. 2. 464. 3.
465. 5. 466. 3. 467. 1. 468. (—oo;--11D)U[-7;7UI9; + ).
469. [-13;3]U[5;8). 470. (—o;—1)U[2;3]. 471. (—4;-3]U[L;+ ).
472, (—o0;—2)U(1;3]. 473. |:—2;%JU[2;+00). 474. (—w;—%)U(%;l).
475. (=0;-2,5)U[-1,2;2]. 476. (2,5 -1JU(2; + »).
477. [0; 3]U(7; + ). 478. (-0; —11)U[-6;1]. 479. (=o0; —111U(=2;7].
480. [-2;1]UB;+x). 481. (—o0;—2]U(0;7]. 482. [0;DU(2;+ ).
483. [-;DU(2; + ). 484. [-2;-1)U[0;+ ). 485. (—o0;—31U(47).
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486. (—o0;—3]U[-2;4). 487. (-0;5]. 488. [15;+0). 489. [4; +x).
490. (—o0;2]. 491. (—oo0;1]. 492. (—o0;7]. 493. (3;+ ). 494. (—o;1].
495, [4; + ) . 496. (—0; —1]. 497. (2;+ ) . 498. (—o0; —11]. 499. (1;2).
500. (3;4,5). 501. (0;+«). 502. (0;3)U(7;+x). 503. (3:4).
504. (—12;+ o). 505. (-o;1]. 506. [-1; 3). 507. 2. 508. 3. 509. 4.
510. -6. 511. (-o0; —4).512. [-1;1)U(3; 5]. 513. [12; + ©) . 514. [-11; -5].
515. (~o;—7NHU@B;+ ). 516, (—c;3)U(S;+x). 517, (-0 -3)U
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521. (~o0;-3)U3;+®). 522. (—o0;-5)U(6;+x). 523. (-3;4).
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(2], 527. (-o0;0)U[2:3]. 528. [2:+00). 529. (—oo: 1)U (4;+ ).
530, (~o0;)U(L+00). 531. (0; 2]. 532. (0; 125). 533. [0,5;+ o).

534, (0; 49]. 535. (0; 8]. 536. (0; 32]. 537. (0; 25]. 538. '[é;m).

539. (é; +0o0). 540. 5. 541. 35. 542. 26. 543. 5. 544. 1. 545. 12. 546. 8.

547. 3. 548. 3. 549. 2. 550. [3:4]. 551. (—o0;+ ). 552. [e;+ o).
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%. 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. §72. 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
xopHsi. 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. — 1 .\ 2cosx.
cos’ x

646. 7xIn7 + ex. 647. 2xIn23 + ex. 648. _ 2 . ! 649. 2__3

' xln2 x x xIn7

2x+(x* - 7)tgx
) COsSX ’
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2

6
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653. 4cos(4x+7)+2%In2. 654. cosx + 12x5. 655. 2x + 3x2 + ex.
656. 1/x + 2e2x. 657. 2xIn2 + ex — cosx. 658. '—Lz+ 6x° . 659./ —cosx +
X

+ 3x2. 660. 10x4 + 3sinx. 661. 2cosx — 5x4. 662. 3cosx — 6x5. 663. 2sinx +
+3x2. 664. —3cosx. 665, 4x’ —1—2sinx. 666.

1 3
V2x -1 cos’ 3x

667. e‘—L. 668. cos2x-2x+5. 669. L——l— 670. x’ —x-—
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. 1
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678. —tgx. 679. -—ctgX. 680. -—LtgX. 681. 2" sindx.

2 %2 3°3
682. 3¢ 5in6x . 683. 6 2 cos? 2x -sin 2x . 684. 16¢"™ ** sin® dx x

2

- xcosdx. 685, 20tg(e‘2)e"2}c. 686. —2tg(e" )e’zx. 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. 1+e.
703. 4,125. 704. 29. 705. 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.

-3x" +1.

5 673. esinxcosx.

~3cosx.672. - +
. COoS X

736. —%. 737. -1. 738. —4. 739. % 740. —4. 741. 1. 742. :11— 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. 1;- 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. 794. 6. 795. —%+ 2rk, ke Z.

796. —5. 797. 1. 798. -5. 799. —1. 800. —2. 801. 6. 802. 4. 803. 2Vx +

3 4
+£—-+x—+i. 804, sinx — cosx — ctgx + 5. 805. 2Wx +sinx+ x+7.
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808.

811

815

11 — 2sinx — 7cosx — 3ctgx. 807. x3 + x6 — 8cosx + 3.

16 e yx-s. 809 10—cosx+Lsin2x. 810. 4+
X 2 ' 2x

2+%tg2x. 812. 3+§ctg3x. 813. %ln4x+3. 814. 2e2x + x + 1.

2 X . oxt
2log3x + 1. 816. =+ 1+3. 817. Inx + x3 + 2. 818. 3 __2_+
x 2

+sinx+1. 819. ' Lijny+5. 820, ex — x3 + 1. 821. x3 — 2ex + 2.
X

822.

825.

829

837.

843.

849.
857.
864.
872.
880.
888.
896.
904.
912.
919.
927.
93s.
942.
950.
958.

965.

xlnx—x+1 823 Lome-Le.3 g4 Lomc- Lo -8
2 4 4 3 9 9

xe* —e* +1. 826. x’e’ —2xe* +2¢" 1. 827. 12%. 828. /3-1.

6. 830. %.831. 28. 832. 6. 833. 36. 834. 20. 835. . 836. 1.

2,75. 838. 1. 839. 3. 840. 9. 841. ?Hm{ 7%. sz, L3

12 8
—”—+—‘/-§-. 84d. T+ 1 845, T L 846.2m2 1. 847. 12. 848. &0
12 8 4 2 4 2 13

8. 850. 1. 851. 4. 852. 50. 853. 6. 854. 5 cM. 855. 4 cM2. 856. 6 cm2.
3. 858. 6,25. 859. 3+2/3. 860. 2. 861. 12+/3. 862. 18. 863. 6.

60. 865. 6/5 . 866. 1,6. 867. 6. 868. 10. 869. 20. 870. 8. 871. 288.
18. 873. 9. 874. 37,5. 875. 216. 876. 40,8. 877. 4. 878. 14. 879. 31,36.
14. 881. 7,5. 882. 4+/3 . 883. 96. 884. 2,6. 885. 25. 886. 60. 887. 15.
42. 889. 12. 890. 4. 891. 30. 892. 24. 893. 4,8. 894.‘ 30. 895. 336.
256. 897. 0,75. 898. 3. 899. 8. 900. 16. 901. 20. 902. 98. 903. 1.
20. 905. 15. 906. 90. 907. 12. 908. 24. 909. 200. 910. 3,5. 911. 22.4.
3,2. 913. 27+/3. 914. 10. 915. 18. 916. 10. 917. 272. 918. 2,25.
2. 920. 3. 921. 4. 922. 3. 923. 2. 924. 6. 925. 72 cm2. 926, 18 cm.
1. 928. 0,5. 929. 2. 930. 0,5. 931. 1. 932. 36. 933. 24. 934. 12.
60. 936. 264 cm2. 937. 2,4. 938. 0,2. 939. 2,4. 940. 30. 941. 45.
90. 943. 36. 944. 8. 945. 14. 946. 3. 947. 32. 948. 144. 949. 26.
128. 951. 72. 952. 12. 953. 20. 954. 24. 955. 24. 956. 8. 957. 57,6.

5,4/5. 959. 60. 960. 8. 961. 4,5. 962. 240. 963. 576. 964. 120.
32.966. 1728. 967. 2,25. 968. 1. 969. 12. 970. 48. 971. ¥ 972. 6.
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973. /31. 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.
1005. 3. 1006. 24. 1007. 18. 1008. 9,6. 1009. 24. 1010. 120. 1011. 3.
1012. 357 . 1013. 54. 1014. 10z . 1015. 67 . 1016. 607 . 1017. 367 .

2\/3 713 ‘

1018. 47 . 1019. 70. 1020. 45007z 1021. T 1022. 1. 1023. 6
2571

1024. > 1025. 10. 1026. 21v/3. 1027. 216. 1028. 54. 1029. 2000.

1030. 5. 1031, 473 . 1032. 8z. 1033. 972 . 1034. 31z . 1035. 36.
1036. 40. 1037. 1/12. 1038. 15007 . 1039. 54/6. 1040. 22 .
53

1041. 8(1++/2).1042. 60411 . 1043. 73 1044. 30.
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