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BBEAAEHUE

ConepkaHue 3aiaH!il C Pa3BEPHYTbIM OTBETOM KOHTPOJIBHBIX H3MEPHUTEJIBHBIX MATEPUATOB EAMHO-
ro rocyiapcTBeHHoro sk3amena 2019 roaa He OyZmeT OTAMYAThCS OT COAEP’KAaHUA BapUaHTOB 2018 ro-
na. Co CTPYKTYpOil BapHaHTa MOXHO O3HAaKOMMTCS Ha caiite DefepajbHOr0 MHCTUTYTa MeAaroruie-
ckux n3Mepenuit (www.fipi.ru) B pasnene «ET'9J: nemoBepcuy, cnenudukanuu, kogudukaropbl». B
paMKax crieuupUKaLHK 9K3aMeHa 10 MaTeMaTHKe NPOGUILHOr0 yPOBHSA NMPOAOJDKAETCS pacllnpeHue
TeMaTHKHU 3a/1ay, OCOGEHHO 3TO KacaeTcs reoMeTPHYECKO YacTH K3aMeHa, a TaKXKe 3a/aHuil 1Mo Ha-
yajiaM MaTeMaTHYeCKOTO aHaIM3a. Y KasaHHbie U3BMEHEHUs HALIM CBOE OTPaKeHe B KHUTe, KOTOPYIO
Bbl JIepXKUTe B PyKax.

Bropasi yacTh BapHMaHTa 3K3aMeHa N0 MaTeMaTHKe COJEPXHUT 3a/laHusi C Pa3BEPHYTHIM OTBETOM
MOBBILIEHHOrO M BBICOKOTO YPOBHeil CI0XKHOCTH M MpeIHa3HAyaeTcs, NMpexae Bcero, Aas Gymymmx
abUTYPHEHTOB TEXHUYECKUX, IKOHOMMYECKMX, MAaTEMaTUYECKUX WU JAPYTHX BY30B, NPEABABIAIOMIMX
TOBbIIIeHHBle Tpe6OBaHKMsA K YPOBHIO MaTeMaTHYeCKO# MOArOTOBKM abutypueHToB. MIMeHHO MM H
azipecoBaHo nocobue «PelleHne 3a1aHuii IOBBILIEHHOTO M BHICOKOIO yPOBHS CJIOXHOCTH. Kak moiy-
YUTb MaKCUMaIbHbIN 62yt Ha ETD».

Bce pelienus 3ajiaHuii ¢ pa3BEPHYTHIM OTBETOM JOJIKHBI ObITh 3anKcaHbl B Bianke oTeToB Ne 2
(nononnuTesbHOM Gyake 0TBeTOB Ne 2). O60CHOBAaHHOCTb U MOJIHOTY PelleHUs ITUX 3a/laliui ycTa-
HaBJIMBAIOT SKCIEPTbl U BBICTABJSIOT GAJJIbI B COOTBETCTBUU ¢ KpUTEpPUsIMH OLEHMBAaHUSA 3aJlaHUM C
pa3sBEépPHYTbIM OTBETOM (ZeMOHCTpaLOHHbIi BapuauT EI'D no Maremaruke Ha caiite OUIIN).

B nocobuu cobpaHbl 3a4aHusl, KOTOpbie ObIJIM B BapUAHTaX MPOILJIbIX JIEeT, IMarHOCTUYECKUX pa-
6orax. K aTum 3amaHusM [JaHbI penieHusl, KOTOpble Mpejjiarajiuch 3KCIepTaMm 10 NpoBepKe 3aJaHui
C pa3sBEéPHYTBHIM OTBETOM. B KaxxZoM pa3ziesie cCHayasa JaHbl 3aJlaHusl C PEHIEHUAMM, a MOTOM 3a/1aHis
JUIS CaMOCTOSITe/IbHOM paboThl. Hu B KoeM cilyyae mpuBef€HHbIE pellleHHs He MPETeHAYIoT ild pusib
3TaJIOHa — 3TH PElIEeHUs [aHbl B OYeHb cxkaToM BUAe. OueHb YacTO MPUAETCA <«pacHIUpPOBLIBATH
3T pelIeHus], JIOIOJHSISA UX POMEXYTOUYHBIMU MPeoOpPa3sOBAaHUSIMU U BBIYMCJIEHUSIMH, B HMX YaCTO
JUiIb 0603HaYeHbl OCHOBHBIE 3TAIbl PeLIeHUs 3aa4M. 3aJaHUs TOCOOUST MOXKHO PelIaTh, UCTiOIb3Yysl
pa3Hble MOAXObI U METOAbI, — Bellb Ha 3K3aMeHe IIPOBepsieTCs MaTeMaTH4eCcKas rPaMOTHOCTD pelue-
HHUS. ABTOPBI PEKOMEHIYIOT CHayaja MOnpoOoBaTh PELIUTb 3aJaHUe CAMOCTOSITEJbHO, & NIOTOM YXKe
3HAKOMHUTbCS C aBTOPCKUM peineHueM. [lociie usayuyeHus 3aiaHuil ¢ pelleHUsIMHM 00s13aTeIbHO HYXKHO
PeUTb 3aJaHUsl IJISI CAMOCTOSITEIbHOIO pelleHus.

Becb Matepuasn pa36UT Ha riaBbl. Y paBHEHUSM (IIOKa3aTeJbHBIM, JIOrapuQMHUYECKUM, TPUTOHO-
METPUYECKMM) MOCBsALIEHA NepBasd rnaBa. Bropas riaBa colep:XUT 3aaHMs MO HepaBeHCTBaM (pa-
LIMOHAJIbHBIM, TOKa3aTeJbHbIM, Jorapupmuyeckum). B TpeTbeil riaBe coGpaHbl 3aJaHUS BBICOKOTO
YPOBHS CJIOKHOCTH — 3aJlaHUsA ¢ napaMeTpoM. ['eoMeTpuu nocBsilIeHbl YeTBEPTasi (CTepeoMeTpHsi) U
nsaTtas (IJIaHUMETPHUA) TaBbl. B reoMerpuyeckux 3azayax ecTb MYHKT Ha JOKA3aTeJIbCTBO KaKOToO-
6o reoMerpuueckoro ¢axta. Apudmernueckne M anrebpaMyeckMe 3aJayM TMOBBINIEHHOTO U
BBICOKOTO YDOBHSI CJIOXKHOCTH JaHbl B LlecToii rnase. ITocleHAs riaBa MOCBSNIEHA 3a7ayaM C
3KOHOMMYECKUM COZlepXKaHUeM.

FapanTuell ycnemHoM cJauM 3K3aMeHa SIBJISIETCSI CUCTeMaTH4YecKoe HU3y4YeHHue MaTeMaTHKH,
BKJIIOYalollee B ce0sl BAYMUYMBOE pelIeHHe MaTeMaTHYECKHUX 3a4a4Y U B IIKOJIe, U I0Ma, U Ha Kypcax
MOArOTOBKHM abUTYPUEHTOB.

I[Ipu peureHnu 3ajaHuil NMOBDBIIEHHOTO YDOBHSI CJIOXHOCTH HYXKHO YYMTHIBaTbh, YTO peLIEHHE
NOMKHO 6bITb 06513aTeIbHO ZI0BEIEHO 0 OTBETA — TOJBKO B 3TOM CJy4ae MOXHO PAacCUMTHIBATh Ha
KaKHe-TO 6asibl. B 3aaHMAX BBICOKOrO YPOBHSA CJIOXHOCTH Gasibl MOTYT GbITh BBICTABJIEHBI 33 3a-
KOHYeHHbIH ¢dparMeHT peiieHus. Ha ak3aMeHe HeT KaJbKyJIATOpaA, MO3TOMY B MOATOTOBUTEJNBHOMU pa-
6ote 0cob0 CceayeT yAeIUTb BHUMAHUE BbIYMCICHUSIM.,

B nocob6uu ucnosnb3oBaHbl 3a4auM, npeanoxeHHbie A. P. PasanosckuM, II. B. CeMéHOBbIM,
C. ITan¢gepossiM, U. H. CepreessiM, 1. P, Bricoukum, M. . IIpatyceBuuem, C. A. [IlecTakoBbIM,
Kocyxunbim, A. B. CemenoBbiM, B. A. CmupHoBeiM, A. B. Xauarypsinom, P. K. T'opaunsiym,

B.
O. H.
A. U. CyspanbuesbiM, [I. A. DénopoBbix, M. A. BomukeBuueM.

»



1. YPABHEHMA

1.1. TpuroHomerpuueckue ypasHeHus

1. a) Pemure ypaBHeHue cos2x — ﬁsin(% - x) +1=0.
6) Haitnure Bce KOPHU 3TOrO ypaBHEHHsl, IPUHAJIEKALIUE OTPE3KY [—41t; —-52—"}
Pemenue.
a) IIpeoGpasyem ucxoaHoe ypaBHeHHe:
2cos?x — 1 —1/2'cosx+1 = 0; 2cos?x — V2cosx = 0; cosx-(2cosx— ﬁ) =
3Hauut, wim cosx = 0, oTKyma x = %-l— nk, k€Z, wim cosx = —g, OTKyZa X = —415+ 2nn,
neZ, uu x = —%+2nm, meZ.
6) C nomoImbio YUCIOBON OKPYKHOCTH OTOEPEM KODHH, MpUHAIIe- - A
57 _In
XKalue OTpeBKy[ —4m; —T} 2 _’Z_"
15n n. 5n |
4 , 2 ' 2 ‘ l —4n —
0 | -
Omeem: a) +nk, ke Z; +21m nez, —g-+21tm,m€Z; \
150, 7m. 5n L
6) _-Tr 92 9" 2
2. a) Pemure ypasuenue 27/3'sin2 (x + %E) + sin2x = 0.
6) Haiizute Bce KOPHH 3TOTO ypaBHEHHS, IPUHAJIEXKAIUE OTPE3KY [—41t; —STT[]
Pemenwue.
a) I[IpeoGpasyeM MCXOAHOE ypaBHEHHE:
21/3'cos?x + 2sinx- cosx = 0; cosx- (sinx + ]/?cosx) = 0.
3Hayut, cosx = 0; x = -’25+ nk, k€Z, nm sinx = —1/3cosx; tgx = —1/3; x = —% + nn,
nelz.
6) C moMOIIBI0 YHCIOBOM OKPYKHOCTH OTOEPEM KODHH, NpUHAJIe- A

JKalgye OTpe3Ky [ 4m; —

Sn] 10m _In
5 |

in, _10m, Sm
ITonyyum yucna: -5 T3 T

3
\
\
- \
0
Omegem: a) +nk, ke Z, —§+nn nez, )

. 5
6) — 71t 10r. _5mn -2k

-5 Ty T 2

3’ 2




3. a) Pemmnte ypaBHeHHe 4cos®x — 4cos2x+ 1 = 0.
6) Haiizute Bce KOPHM 3TOro ypaBHEHHsI, IPHHAAJIeXall1e OTpe3Ky [—2m; —mx).

Pemenne.
a) Ilpeo6pa3yeM HCXOIHOE YpaBHEHHE;

2
(2cos2x- 1) = 0; 2cos2x = 1; cos?x = %,

1 1 T, nn
OTKYA2 COSX = ——= WIM COSX = —=, SHaUHT, X = 2+ =, n€ Z.
V2 V2 4
6) C nomombio YHCIOBOH OKPYKHOCTH O0T6EpEM KODHH, IpHHazIe- A

Kauue oTpe3ky [—2n; —nx].

Momyunm yncra: —141; _54_7:. 4/‘\7
, | I
nn ' —nf | | \—2n

Omeem: a) %+ S neZ; \:\O/V
7. _5=m
6) - .

4

4. a) Pemnte ypaBHeHHE Scosx+4 _ 0.

ftgx -3
6) Haiinure BCce KOPHM 3TOrO ypaBHEHHSl, NPHHALIEKAIIME OTpe3Ky [—41:; —%’t-]
Pemenue.
s 4 Ccosx = ——;—,
. Scosx +
a) PemuM ypaBHeHHe: dtgr—3 ; 3
tgx # —.
4
N3  ypaBHeHusa cosx = ——45— IIOJyyaeM, 4YTO X = | — arccos% +2nn, ne€Z, wumm
xX=n+ arccos% +2nk, ke Z.
_ 4 4 LI . _ 3 3
Mycty @ = arccos, TOrAa COSQ = T M 0E 0,—2- » SHAUMT SINQ = &, TO ecTb tg¢ = i

CienosaresbHo, tg(n + arccos% + 2nn) = tg(arccos%) =tgo = % yero GbITh HE JOJIXKHO.

Homyyaem peileHre HCXOAHOroO ypaBHeHHS: X = |t — arccos+ + 2nn, ne Z.

5
6) C nomommio 4YHCIOBOH OKDYXKHOCTH ot6epéM KoOpHH, T
. om
NPHHALIEXAIlHe OTpe3Ky | —4m; — — |. 4
2 -3n- arccos =
Honyuum yucno —3n — arccos%. / -\_ An
. 4 0
Omeem: a) © — arccos - + 2rn, n€ Z,;
4 5n
6) -3n - arccos z.. -




5 7
cosZ( 13n —x) sinx
2

5. a) Pemwure ypaBHeHue -6 =0.

6) Haitaure Bce KOPHH 3TOrO ypaBHEHHs, MPUHA/IEXKAIIHE TPOMEKYTKY [%, 31t].

Pemenue.

a) IIpeobpasyem mcxoaHoe ypaBHeHMe: -6 =0. Ilyctb ¢t = ——1— TOTAa YpaBHEHHUE

sin2x  sinx

MPUMET BUJL:
50224+ 7t—6=0; (5¢—3)(t+2) =0, oTkyna ¢ = % W ¢ = —2.
3 . 5 .
Ipu t = = TOJydaeM, 4To Sinx = - — HeT KOpHeii.
Ilpu t = —2 nosydaeM, 4TO Sinx = —%, OTKyZa X = —% +2nk, REZ, win x = --5-6-;5+ 2nn,

nelz.
6) C nomourbio YKCJA0BOH OKPYXKHOCTH 0TOEpEéM KODHH, PHHaJIe-
J)Kariue 0Tpe31<y [3— 31t]

ITonyuum uuciao Uz

3n/
6 Q Y
3n

Omeem: a) —%+2nk, keZ; —§6£+21tn, nez;

6) léi

S
sin(x— —’2‘—)

o 9
6) Haitnute Bce KOpHH 3TOr0 ypaBHeHMsl, NpUHAAJIE)KaLUe IPOMEXYTKY [31:; —25]

6. a) Pemute ypaBHeHue 2tg?x — +4=0.

Pemlenue.

5 2 —2cos?x 5
. 2 . + +4=0.
a) IIpeobpasyem HcxomHOe ypaBHeHuUe: 2tg2x + pvenies 4=0; olx oSt

IIyctb ¢ = cosx, Toraa ypaBHeHue NpUMeT BUI:
2 - 2t

+2 +4 =0 2t2+t§t+2 =0; (2t + 1t)2(t+2) =0,
OTKyZAa t = ——;— Wim t = —2.
Ilpu ¢ = —2 noay4aeM, 4TO cOSX = —2 — HeT KOPHeM.
Ilpu ¢ = ——;— nojyyaeM, 4TO COSX = —-%, OTKyla X = 23—n +2nk, kEZ, win x = —23—n + 2nn,
nez.
6) C noMomupio YMCJOBOH OKPYKHOCTH OTOEpPEM KODHH, PHHaAJIe- A
Jalue OTpe3Ky [Bn; %] 22-"-

10n
Monyunm uncio —= /i(‘ \
3n |

T 0 ot
Omeem: a)——+21tk keZ; 3 L4 2nn, neZ; \n\j

‘ I

10n

' 3

6) 107t




7. a) Pemure ypaBHenue 2cos(m — x)- cos(% + x) + ﬁsinx = 0.

6) HaiiauTte Bce KOPHM 3TOTO ypaBHEHMs, NIPHHAJIEXALIE TIPOMEXYTKY [-3®; —2x).
Peinenne.

a) IIpeo6pasyem MCXO/IHOE ypaBHEHHe:

2cosx- sinx + /3 sinx = 0; sinx(2cosx+ ]/ET) =0,

oTKyza sinx = 0; x = n, n€Z, WM cosx = —-?; x = 56n +2nk, R€Z, vin x = 56" + 27tm,
meZ.
6) C moMoubI0 9UCI0BON OKPYXHOCTH OTOEPEM KOpPHH, TNpHUHAl- A

JAexaiue otpesky [—-3mw; —2n].
. qn.  17m. '
IMomyynm uncaa: —3r; e -2m. —3n /!/ \_2,‘ R
| | 0 "
. . _5m Sn
Omeem: a) nn, n€ Z; —T+2nk, keZ; +2nm, me Z; C17n

6) — 37t—17T’t—1t

2,
8. a) Pemmnre ypaBHEeHHe Sgix—1 0

7 cosx

6) Haitnute BCe KODHH 3TOr0 ypaBHEHHs, NIPUHAJIEXKALINE OTPE3KY [4523, 4n].

Pewmenne.
1
2 3t 2x—1=0, t. = +—r1y A
) Btg x 0’ g gx ﬁ
V7cosx cosx > 0; =1
| cosx > 0, NE 7
OTKyIlax—6+27tk,k€Z, mmx-—€+21m,n€Z. >
_ 1
V3
6) C noMompio YHCJIOBON OKPYKHOCTH OTGEpPEM KOPHH, PHHAL- As
n
51 2
Jiexalye OTpe3Ky I:— 41t] :
”~ - 4
Monyuum aucio X, < -

6

ﬂ
/
/
/
é»\a
A
Y

Omeem: a) +2nk, ke Z,; ——6+21m,n€Z

6) 237t



PSP
9. a) Pemmrte ypaBHeHue Ssin 'z ldsinx+5 _ 0.

V¥ —6cosx
6) HaiinuTe BCce KOPHM 3TOro ypaBHEHHs, MPHHAIEKALIHE OTPE3KY [—97, ——371::'
Pemenne.
a) 8sin?x — 14sinx +5 _ 0: A
Y —6cosx '
8sin?x — 14sinx + 5 = 0, (4sinx — 5)(2sinx— 1) = 0,
cosx < 0, cosx < 0,
sinx = i, . sinx = l,
OTKyAa WM 4" — Her kopHeH, waH 2
cosx < 0, cosx < 0;
56n +2nn, ne”Z.
6) C noMoIbi0 YUCIOBOM OKPYXKHOCTH OTOEPEM KODHH, NpPUHAZJIeE- A
Jallie OTpe3Ky [—225; —31(]. —-“’6—" \
Tonyunm wncao LY —3n >
6 0
Omeem: a) T +2nn, n€Z; ’/
19 -3
6) — ——“— : 2
24
10. a) Pewnre ypaBHeHUe Y2sin s f
¥ —Ssinx
6) HaiiaMre Bce KOPHH 3TOTO YpaBHEHWs], MPUHAJIEXalIHe OTPE3KY [n; -5-25]
Pemenue.
a) [Ipeobpazyem HCXOAHOE ypaBHEHHE:
V2 - Y/ 2cos?x — cosx — Y2 _ 0- cosx (/2 cosx + 1) =0
VY —5sinx ’ V¥ —5sinx ,
' | 0
cosx = 0, T CosX = —ﬁ, l
OTKyZa ) X=——-+2nn, n€Z, umm. . 2
sinx < 0; 2 . _3=
sinx < 0; 4 _X
2
X = —‘Z—n+2nk, keZ.
6) C moMowIbIo YKMCJIOBOI OKPY>KHOCTH OTOEPEM KODHH, TIPUHAJJIe- A

JKalline OTPE3KY [ 5211]

5n
2
[Tosyyum yucna: o, 3“. :
42 .
' 0
LY

Omeem: a) —£+21tn, nez, —‘1—“+2nk, keZ,

5
51t 3n vy
6) 2 4 3n




1'

 6) Haiinure Bce KOPHM 3TOTrO ypaBHEHHs], IPUHAJJIeXAle OTPe3Ky [—27(; —E].

3apaHuAa ANA CaMOCTOATENbHOro pellueHUn

a) Pemmnre ypaBHeHHe cOs2x + sin(% + x) +1=0.

n
6) Haiiziute BCe KOPHM 3TOrO ypaBHEHHs, MPUHAJJIEXKAlIHEe OTPE3KY [—7; —n].

a) Pemnte ypaBHeHHe 2C0s? (—3% + x) + sin2x = 0.
. 3n
6) YkaxuTe KOPHU 3TOrO YPaBHEHUs, MPUHAZIEXKALIME OTPE3KY I:—Bn, _T]'

a) Pemure ypaBHenne 16cos?x — 24cos?x+9 = 0.
6) HaitiuTe BCe KOPHU 3TOro ypaBHEHHMs, IIpHHaA/examue orpesky [2m; 3n).

a) Peunrure ypaBHeHMe ogr—12 _ ¢

13cosx -5

0) HaiiauTe Bce KOPHU 3TOro ypaBHEHUs, NPHHAJLJIEXKANINE OTPE3KY [cm; -%lt—]

5 9
a) Pemute ypaBHeHune — - +4=0.
sin?x cos(72" +x)

6) Haiiaure Bce KOpPHM 3TOTO ypaBHEHUsi, MPUHAJIEXKAIHE TPOMEXYTKY [——5—"—’ —n].

2 ?
a) Pemnre ypaBHenue 4tg2x + — 1 __+1=0.
nfx+ )
sy x + —
2
6) HaiiguTe Bce KOPHU 3TOro ypaBHEHUsI, MPUHA//IEXKaIIHe IPOMEXKYTKY [%E, Bn].
a) Pemure ypaBHeHMe 23in<37n - x) -sin(x — ) + Y2 cosx = 0.
6) Haiinute BCe KOpDHH 3TOrO ypaBHEHHsI, IPUHAJIEKALIHE TTPOMEXYTKY [5?“ 77"]
tg2x -3
a) Pemnte ypaBHenne X2 = (.
) yP Vv 3sinx
6) Haiiaure BCce KOpDHYU 3TOro ypaBHEHUsI, IPUHALJIEXKAIIUE OTPE3KY [—STK; —n].

6sin?x — Ssinx — 4 — 0

¥ —2cosx

a) Pemnre ypaBHeHMe

2

2 o
10. a) Pemmre ypaBHeHue 2Y/3cos?x + 3sinx —2Y/3 _

10

V8cosx
6) Haiigure Bce KOpHH aTOrO YPaBHEHUs, NPHHAJIeXKAIIlHE OTPE3KY [0; 32—7[]



1.2. NokasarenbHble ypaBHeHua

B arom paspene npu orGope kopueit uacTo NPDUXOAUTCA TOJBL30BAThCSI HE TOJLKO

NPUOIMKEHHBIMH 3HAYEHUSIMH JIorapu(PMHYECKHX BBIPOKEHHMH, HO M CBONCTBAMHM JIorapu¢pMoB.
Hanee npusenéM npuMepbl OLEHKH M CPaBHEHHS YHCEIL.

1. log748 < log749 = 2.

2. log,; /50 > log; /49 = 1.

3. logy 3 = Bg;—B(T' Hockonbky 30 > 27, log;30 > log; 27 (ocHoBanme sorapudma Gosibiie 1),

1 1 1 1
C = — —
JIEAOBATEJILHO, 1083 30 < ]083 27 3 a 3HA4YHT, log30 3< 3

C apyroii croponsy, 30 < 81, otkyaa log; 30 < log; 81 = 4, a 3nauwr, logy 3 > %.

4. CpaBHuM logy; 10 1 —2 HeckoIbKMMH crnocobamm.

5 logs 1
IlepBorit crioco6: logy310 = log 3 10 = 13 = 183—11810 =7 1 =T logzgfo2 1
10 lg]ﬁ log; 10 -1

Hanee Gynem npeo6pa3soBbIBaTh HEPABEHCTBO IO KJIACCHYECKMM NpABUJIaM, TPH 3TOM JIEBYIO M
MpaByl0 YacTb INpH HeoOXoAMMOCTH OyaeM MEHATb MeCTaMM TaK, YTOObl 3HAK HepaBeHCTBa
(u3HavabHO 0603HAYMM €ro «V ») OCTaBaiCs HeWaMeHHbIM. Korza cpaBHeHHe JIeBOH M NpaBOi
YaCTH CTaHET OYEBHUAHDbIM, BMECTO <« V » TOACTaBUM HYXHbIH 3HAaK M, TNPOUAS LENOYKY
npeo6pa3oBaHuii B 06paTHOM NOpsiAKe, MOJy4UM HeO6GXOAMMOe CpaBHEHHE YMCell.

logy3;10 Vv -2

__logz 10 _

log; 10

2v J_

logs 10 — 1

2log; 10 — 2 v log; 10

log; 10 v 2
log3 10v 10g3 9

2

[Tockonbky 10 > 9 u 3 > 1, 3HayeHHe BhIpaXKeHHUs cJieBa Oosiblile, 3HAYUT, BMECTO « V »Be3jle
Terepb MOXKHO IOCTaBMTb 3HAK « > », M Nosy4aeM OTBeT: log;3 10 > —2.

Bropoit crioco6. [Ipeobpasyem —2:

- 2 g1 1
~2-(log30.3) = 10gs3(0.3) = logoa () = logo, 102 = logs (115 ).
Paccmorpum ynkumio f(x) = logysx: ona y6wiBatomjas (T. k. 0,3 < 1), cnenoaresnbho, eciu

%y < Xy, To loggsx, > logysx,. Takum ob6pa3oM, MOCKOAbKY 11—;— > 10, monyyaeM:

logOB(lié) < logy; 10, otkyna logy;10 > —2.

Paccyxc,aeﬂne, HCIIOJIb30OBAHHOE TIPH pELICHHH BTOPBIM CIIOCO6OM, MOKHO KCIIOJIb30BaTh OoJiee
HIXPOKO A JIIOOBIX MOHOTOHHAIX HEIIPEPBIBHBIX beHKLlHﬁ.

5. OueHHUM 3HAYEHHE log2'5|/7 = —é—logﬂ u logOIST = %logovs 5.

4<7<8 4<5<8
10824 < 10g27 < 10828 logo_58 < log0_55 < 1080'54
2 _ 1 3 log,8 1 logy s 4
g < 3‘]0827 < g - iz < 71080'55 < - .35
2

3 1
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Bo BTOpOM cTOJI61I€ IIPHU Tepexoje KO BTOPOi CTPOYKE BCe 3HAKU IIOMEHSUTMCh (Mbl 3alTUCAJIH ABOMHOE
HEPaBEHCTBO B KJIACCHYECKOM BUJE, MIOITOMY 3HAKH-TO OCTAIUCDH, HO «Kpasi» HepaBEHCTBA IIOMEHSIUCD

mecTamu), ToToMy 4TO f(x) = logysx — y6biBalonas dyHkuus (ocHoBaHHe Jiorapudma MeHble 1).

_ 0.2 _
1. a) Pemnre ypasenue 0,525 ~ 105+ 12 4 0572 +105-12 _ o

6) Haitnure Bce KOPHU 3TOrO ypaBHEHHs, MpHHaIexaiue oTpe3ky [logs20; logs40].

Pemenue.
a) Ilycts 0,52”2_ 0e+12 g, TOrZa ypaBHEHHE NPHUMET BHI:
t+e' =2, t+% = 2; _____t2—3t+1 =0,
oTkyAa t = 1.

Ilpu ¢t =1 nonyyaem: 0,52”2”'0“12 =1; 2x2—10x+ 12 = 0; 2(x—-3)(x—2) =0; orkyaa
x=2umx=3.

6) Iockoabky logs20 < 2 < logs40 < 3, otpesky [logs20; logs40] npHHAAIEXHUT TONBKO KOPEHD
x =2

Omeem: a) 2; 3;
6) 2.

2. a) Pemnre ypaBuenne 2° 2 +9.2° 7% = 17.
6) Haitngure BCce KOPHM 3TOrO ypaBHEHHs, IPHHALIEKALME orpe3ky [log,35; 6].

Pemenue.
. 3
a) IlpeoGpasyem ypaBHenue: 2° 7% +9.23+27% _ 17. 97-2 9'22 = 17.
2"
Iycrs 2°7 % = ¢, Torma yPaBHEHHe IIPUMET BUJ;
t+% =17 t2._17tt+72 =0 (t—8)t(t—9) = 0

oTkyAat =8 uant = 9.

Ilpyu ¢ = 8 monyyaem: 2° 2 =8; x—2 = 3: x = 5.

Mpu ¢t =9 monyyaem: 2°°2=9; x -2 = log,9; x = 2 + log,9.

6) Iockonbky 5 < log,35 < log,36 = 2 + log,9 < 6, orpesky [log,35; 6] npuHALIERUT TOMBKO
KopeHb x = 2 + log,9.

Omsem: a) 5; 2 + log,9;
6) 2 + log,9.

X+~ 3-x-1

3.  a) PemwnTte ypaBHeHue 3 * — 2.3 = 25,
6) Haiizute Bce KOpHM 3TOr0 ypaBHeHHs!, IPUHALIENKALHE OTpe3Ky [% g]

Pewenue.

1 .
r+— —x-1 r+d 54 r+ L

2) Ilpeo6pasyem ypaBuenwe: 3 *-2.3°.3 =125 3 *_ =25. Ilyecte 3 ™ =1¢,

x+d

3 X
TOrAa ypaBHEHHE€ IIPHMET BUX:

’

OoTKyAat = =2 un t = 27,

1
X+—
[lpn t = -2 nonyyaem: 3 * = —2 — mer pemwennii.

12



x+d

) .
Ipn ¢ =27 nomywaem: 3 * =27 x+1= 3; X333l 0, otkyma x = 3——5ﬁ WK

X X
X = 3+2][5'

1 3-v5 5 3
6) ITockosbky 3 < —2JC < 2 < _*‘51/__5, OTpe3Ky [%, %] NPUHANJIEXUT TOJNBKO KOpPEHb
_3-75
x ==
Omeem: a) 3_2ﬁ ; 3+2ﬁ ;
6) téﬁ
6x2 - 10x -1 _ 25
4. a) Peunte ypaBHeHKe PRSP = 13.
4 -5
6) Haiiaute Bce KOPHH 3TOrO YpaBHEHHMs, IpUHA/IEKANIME OTPE3KY [10g63 %; log863].
Pewmenne.
a) IMycts 437595 _ 4 torma ypaBHEHMe TIPHMET BUJL
2—-25 _ .o t2-13t+40 _ . (t=5)(t-8) _
—5 = 1% -5 =0 t—5 =0
oTKyzAa t = 8. '
IIpu ¢t = 8 monyuvaem, uto _
25y
47700 28 3x2-5x-05=15 3x2-5x-2=0; 3x+1)(x-2) =0,
OTKyZa X = —% W x = 2.
6) IMockosbKy log63% = —loggd < —loged = —-—;— < logg63 < 2, orpesky [log%%; log863] npH-
HaVIEXXUT TOJILKO KOPEHb X = —-;:.
Omeem: a) —%; 2;
1
6) —3

Vax?-5x+1-2 V2x2-5x+1-2 2222 -5x+1-4
5. a) Pemure ypaBuenue 20V " 77T TS = gV ST IS gV e 1A

6) Haiiaute Bce KOpHH 3TOr0 YpaBHEHHsI, IPUHALJIEXKAIIHAE OTPE3KY [logm %; log349].

Pemenue.
a) Ilyctp ¢ = Y2x2 - 5x + 1 — 2, Toraa ypaBHeHHe NPHUMET BU/;
t_ ot m2, 2 ot _ ot g2, _2_‘__
20'=205% 25 =205% (2) =1,
orkyza t = 0.

IIpu ¢t = 0 nomyvaem, uTO
V2x2-5x+1-2=0; 2x2-5x+1=4; 2x+1)(x-3)=0;

OTKyZAa X = —-;— wmm x = 3.

13



. : 1)
6) IockoabKy —% = —log7 < —logs3 = log49§ < 3 < log;49, orpesky [log49 3 log349]
NPHHAIEXUT TOJNLKO KOpeHb X = 3.

Omeem: a) ——;—; 3;
6) 3.

2x+ 1

22 + x+1
6. a) Pemute ypasHenne 7 ' * = 49 .

4y3
6) Haiixnte BCce KODHH 3TOTO ypaBHEHHsl, IPHHAAJIEXKAIHME OTPE3KY [logog(ﬁ + 1); ]

Pemenne.

a) IIpeobpa3yem ypaBHEHHE:

212 + x '2;:11 2 2x+ 1 2x+ 1 0: x+1)(x2+x-2) _ 0
7 =7 ;. 2x +x=2-———x+1; x(2x+1)——2-———Jr+1 = 0; 1 = 0;
(2x+1)(x+2)(x—1) _ 0, oTkyma x = —2; x = _l; x=1.
x+1 2

6) Hockoabky

2 = logg,25 < logg; (V5 +1) < log, 5=-% < i@ <1
5

OTpE3KY [logo_2 (]/'5-' + 1); ﬂ_lﬁ] NPUHAUIEXHUT TOJbKO KOPEHb X = ——21—.
Omeem: a) —2; -—%; I
1
6) -5
-X
7. a) Peumure ypaBHeHHe “-4 _q

8-27"
6) HaiiauTe Bce KOPHM 3TOrO ypaBHEHMs, NpUHaAJexalue otpe3ky [—log,11; 0].

Pemenne.
a) Iycts ¢t = 277, Torna ypaBHeHHe MPUMET BUA

44—12 o 44-t2-56+Tt . B-Tt+12 _ . (t-3)(t-4) _
8—t =7 8-t =0 t-8 =0 t-8 =0,

OTKynat = 3 wiu t = 4.
Ilpn ¢ = 3 nonyyaem: 27 = 3, oTkyna x = —log,3.

Ilpu ¢t = 4 nonyuaem 2°° = 4, orkyna x = —2.

6) Iockoabky —2 = —log,16 < —log,11 < —log,9 = —log,3 < 0, orpesky [—log,11; 0] npwu-
HaJ/IEXXMT TOJIBKO KOpeHb X = —log,3.

Omeem: a) —2; —log,3;
6) —log,3.

14



271,

1
3 ~|x|
3 =3.5%2 7+ 500.

6) Haiiaute Bce KOpHH 3TOrO ypaBHEHHS, MpHHA/UVIEXAIHE OTPE3Ky [log2%; 1].

8. a) Pemure ypaBHenue 3.5%2 "2 _ 8-125

Pemenue.

a) Iycrs ¢ = 27! orna YPaBHEHHe NpPHUMET BHA!

t+
3'53t+2—'8'125 3 = 3.53¢+1+500; 3‘52'53t-8’53t+1 — 3.5.531-‘_500;
75.5% — 40-5% — 15.5% = 500; 20.5* = 500; 5% = 25,

OTKyZHa t = %
2 -
Ipu ¢ =% nonyvaem: 2 = %: —lx| = 1082%; |x| = log, % OTKyaa x = —1082-3- Wy
= Jog, 3
x = log, 7"

6) [lockosabky —log2% < —log2% = logzg— < logzg < log,2 = 1, orpesky [:logzg; 1] IIPHHAA-

3

JIEKUT TOJbKO KOopeHb x = log, 5

Omeem: a) —logQ%; 1082%;

6) logz%

2
165-8 3

2*-3

+5=5.

9. a) PemwuTte ypaBHeHMe
6) Haiinute Bce KOPHH 3TOr0 ypaBHEHMSsI, [IPUHALJIEXKALIME OTPE3KY [% 1].

Pemennue.
a) Iycrb ¢t = 2%, Torna ypaBHEHHWE PUMET BUI

4P +5 o 4B +5-5t+15 _ . 3(t—4)—5(t—4) _ .. (3-5)(t—4) _
— =3 =0; =0, ————~ =0,
t—3 t-3 t-3 t—3

OTKyna t = %/_5_' MK &t = 4.

Mpu t = ¥/5 nonyuaem: 2° = ¥/5; x = %log«zS.

Mpu ¢ = 4 nonyuaem: 2° = 4; x = 2.

6) IMockonbky % < %-log25~< 1 < 2, orpe3ky I:%, I:I MPHHAVIEXXHT TOJABKO KOPEHb X = %10g25.

Omeem: a) %log25; 2;
- 1
0) 510325.
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1.

3.

5'

9.

16

3apaum ANA CaMOCTOATENbHOr0 peweHuA

9 2x2 - 13x-7 2 ~2x2+13x+7
a) Pemvre ypaBHEHME (5—) + (-5) = 2.

1
6) Haiimute Bce KOPHU 3TOrO ypaBHEHHUs, NIPUHAJJIEKAIIME OTPE3KY [log4 3 log34].

a) Pemmute ypasrenye 3° ' +5.3° 7 = 14,

6) HaiizuTe BCe KOpHM 3TOTO ypaBHeHMsl, IPUHaIexalye oTpe3Ky [logy14; 2,5].

x—i 2—x+—1—
x

a) Pemnte ypaBnenue 7 * —9-7 = 40,

v
Nojon
L

6) HaiiguTe BCce KOpHM 3TOro ypaBHEHMs], MPUHA/JIEXKAIIHe OTPE3KY [—

8x2 + 22x

5 -4 _ s,

a) Pemrute ypaBHeHHe
) yP 64x2 +1x 2

6) HaiinuTe Bce KOpHM 3TOro ypaBHeHHsl, mpuHaexauue otpe3ky [log;0,05; logg,3].

3x2+5x+7-3 3x2+5x+7-3 4Y3x2+5x+7-12
a) Pemmure ypaBHenue 36V 77T 7Y o gVer s A A :

6) Haiinure Bce KODHU 3TOr0O ypaBHEHMsl, IPUHALJIEXKALINE OTPE3KY [log7 %; log, ;6 7].

11x+3

32
a) Pemure ypapnenne 9°° *4 =g Tt

6) Haitnure Bce KOPHH 3TOr0 ypaBHEHHS, IpUHAJJIeXaIlKe OTpe3Ky [log1 (i/z + 1); 2}{1 ?0 J
T

13-97" -
4-37"

a) Pemnre ypaBHeHune 12.

6) Haiinute BCe KOPHU 3TOrO ypaBHEHHsi, IPUHALTEXKAIME OTPE3KY [—2; —%:I

1x]

alely 2.3+

1
I +
a) Pemure ypasrenne 5-8*° "' _5.64 =9.8 > +1024.

|-

6) HaiinuTe Bce KOPHH 3TOrO ypaBHEHMsl, MPUHALJIEXKAILME OTPE3KY [—1; log, —Z—]

243" -2.81"-27 _
3"-3 '

a) Pemnre ypaBHeHHE 27.

6) Haiinute Bce KOpDHM 3TOr0 ypaBHeHusl, IPHHALIENKALIHE OTpe3Ky [%,

wito

]



1.3. Jlorapucpmuyeckue ypasHeHus

Ilpn pemennn morapuPMHYECKUX YpaBHEHUIl Mbi T0Jb3yeMCSl METOZOM PaBHOCHJIbHBIX
npeobpa3oBanuii. IIpy 3TOM HHOrZa BO3HMKAOT CHTYalMH, YTO NpPU I€peXofie K CJeAyloilemy
YPaBHEHHIO HEKOTOpbIE OTPaHUYEHUs MOXHO He 3aNlMChiBaTh, MOTOMY YTO 3allMCh M TaK COAEPKUT
aTy unHpopmanmo. IlokaxeM 3To Ha MpUMepe pelIeHUs] OZHOTO U TOTO K€ ypaBHEHMUS.

log, (2x + 1) = log, (x + 2)°.
log,(2x + 1) = log, | x + 2.

log, (2x + 1)* = log, (x + 2)%,
Monysb nosiBuics, T. K. 1/57 = |al.

2x+1 > 0.
BTopoe yc/ioBKe NOSABJSETCS, NOCKONbKY Nep-
BOE ypaBHEHHE CHCTEMbl yXe He 3ampeilaeT

3HAYEHHIO BbIpakeHUda 2x + 1
pHLIATEJbHBIM MJIM PaBHBIM HYJIIO.

O6bITL  OT-

«OTbpacbiBaeM» Jiorapu@m:

2x+1 =|x+2; 2x+1)7% = (x+2)%

x+2#0.

JIOTIOTHUTEIbHO TICATh, 4To 2x+ 1 > 0
He HyXHO, T. K. 2x + 1 paBHsAeTCA MOZYJIO,
KOTOPBIA He MOKeT ObITb MeHbIIE HyJIA, & BOT
PaBHBIM HYJIO OH GBITb MOXET, TOTOMY 106a-
BUM ycioBue X + 2 # 0; BMECTO HET0 MOXKHO
6oui0 3anucath 2x+ 1 # 0, 310 6BIIO GBI

2x+1 > 0.

ITockosbKy cJieBa W ClipaBa MO/ Jora-
pubMOM CTOSJIM TOJNHbIE KBaApaThl, HEOGXo0-
IMMOCTH 3/1eCh YTOUHSITb, YTO OHHM JOJ/DKHBI
6bITb HEOTPULATETbHBIMH, HET; yCJIOBHE TOTO,
YTO OHM HE PaBHBbl HYJIO, COAEPKHUT BTOpast
CTPOYKA CHCTEMBIL.

PaBHO3HAYHO.

PenieHyie MOJy4€HHbIX CHCTEM:

 2x+1=x+2, 2x+1=—-x—-2, 2x+1 =x+2, 2x+1=—-x-2,

WIn W :

x+2>0 x+2<0 2x+1>0 2x+1 >0
x=1; HET peHIeHHUH. x =1, HET peLIeHHUM.
Omeem: 1. Omeem: 1.

1. a) Pemmte ypasneHue logg (x® — 2x2 + 1) = logglx — 1].

6) Haitnute Bce KOPHM 3TOrO. ypaBHEHHUs, IPUHAJIEXKALINE OTPE3KY [logs 4,5 ]

Pemennue.

a) logy (23 — 242 + 1) = logzlx — 11; logg (2% — 2x* + 1) = 2logglx —11;

x3-3x2+2x =0,
x#=1;

Cx(x—-1)(x—-2) =0,
x#1,

x3—-2x2+1 =(x—1)2,
x#1;

orkyaa x = 0 uam x = 2.

6) IMockonbky 0 < logs4 < 2 < V5, oTpesky [log5 4, Y5 ] MPUHALIEXUT TOIbKO KOPEHb X = 2.

Omeem: a) 0; 2;
6) 2.
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2. a) Peuute ypasHenue log,(2x% — 2x — 40) + loggas(x? —3x +2) = 0.
6) HaiinuTe Bce KOPHH 3TOTO ypaBHEHHs, IPHHALIEKALINE OTPE3KY [-2m; 2n].

Pewenne. _
a) Tpeo6Gpa3yem ypaBHenue: log, (2x2 — 2x — 40) = log, (x2 — 3x + 2).

= _7,
{2x2—2x—40 =x2—3x+2, {x2+x—42 =0, [
X

= 0,
x2=3x+2>0: x2-3x+2>0; .
x2-3x+2 >0,

oTkyna x = 6, x = 7.
6) Iockombky —7 < —21 < 6 < 27, oTpesky [—27; 2] MPHHALNENHUT TOJBKO KOPEHD X = 6.
Omeem: a) —7; 6;
6) 6.
3. a) Pemmte ypasHenue log ., _,(x3+2x2-5x-35)=0.
6) HaiizuTe Bce KOPHH 9TOrO ypaBHeHHs, puHafIexamue oTpesky [log;0,25; log, 17].
Pemenue.
a) McxonHoe ypaBHeHHe 3KBHBAJIEHTHO CHCTEME

x3+2x2-5x-5=1, x3+2x2-5x-6 =0, x+1)(x+3)(x-2) =0,

x2+x-2 >0, x+2)(x-1) >0, (x+2)(x—1) >0,
x2+x—-2#1; x2+x—-3=0; x2+x-3=#0;
oTKya x = -3, x = 2.

6) Mockonbky —3 < —logs4 = log;0,25 < —1 < 2 < log; 17, orpesky [log;0,25; log; 17] npu-
HAJUIEXKHUT TOJIbKO KOPeHb X = 2,

Omsem: a) —3; 2;
6) 2.

4. a) Peumnre ypaBHenue (3x — 1)log 1 1]/ 2x2-5x+3 = 0.
.

X

6) Haiizure Bce KOPHU 3TOrO ypaBHEHHs, PHHAIEKALIHE OTPE3KY [5'0'5; 50'5].

PemeHue.
a) 3aMeTuM, 4To X = % ABJISIETCS PEUIEHHEM MCXOXHOTO yPaBHEHMUSL.
Pemum ypaBHeHue log 1 1]/ 2x?2 — 5x + 3 = 0. OHO paBHOCHJIbHO CUCTEME
x2
'szl’ | 2x2-5x+2 =0, 2x-1)(x-2)=0,
. ) .
1 x = t—r, x # t—-
] 5-1>0, ) V2 ) vz
x =0, ,
_12__ oy x=0
L X L——1<x<1; -1<x<1,

OTKyJa X = %—

6) %
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2
5. a) Pewnre ypasnenue log2_l.+ , 2"2—5"*1_61 = 0.
X2+ x+

6) Haiinure Bce KOpHM 3TOro ypaBHeHus, npuHajiexamue orpesky [logs0,01; logs0,5].
Pemenne.

X
a) Hockonpky 2° + 1 > 1, ucXoxHOe ypaBHeHHe SKBUBAIEHTHO YPAaBHEHHIO

x2-5x+6 _ 4. —x2-6x—5 —0 x+5@x+1)
2x2+x+ 11 22+ x+ 11 T 2x% 4 x4+ 11 -
OTKyZa X = -5, x = —1.

6) ITockoabky :
‘—'5 < —10g5 100 = logs 0,01 < —1 < —10g52 = 10g5 0,5,

oTpesky [logs0,01; log;0,5] npuHagnexuT ToapKO KOpeHb X = —1.
Omeem: a) —5; —1;
6) —1.

6. a) Pemnre ypasnenne log, , . _(x?+3x+2) = 1.

6) Haiigure Bce KOpHM 3TOr0 ypaBHEHHs!, MPUHAIEKAUINE OTPE3KY [—V21 ; log 3 %]
4

Pemenue. :
a) I/ICXOIIHOC YDPaBHEHHUE€ DABHOCHJIBHO CHCTEME
x2+3x+2=2x2+6x-8, x2+3x-10=0, (x+5)(x-2) =0,
2(x2 + 3x — 4) > 0, x+4)(x=1)>0, {4FFHE-1>0
2(x? + 3x — 4) = 1; 2x2+6x-9#0; x¢—3_§ﬁ,
| !

OTKyaa x = —5; x = 2.

6) Iockoabky —5 < —21 < 2 = log, % < log % = log, -;—, OTpe3KY [—]/21 ; log %] npu-
4 4 N

3
4
HAJJIEXKHUT TOJIBKO KOpeHb X = 2.

Omeem: a) —-5; 2,
6) 2.

7. a) Pemure ypaBHeHue Iogg (x—3) + log, (x — 3)! = 5.
6) Haiizmute Bce KOpHM 3TOTO ypaBHEHHMs, NpuHaiexaune otpe3ky [logs 119; log;119].

Pemenne.
a) McxonHoe ypaBHeHHe 3KBUBAJIEHTHO YpaBHEHHIO

log? (x — 3) + 4logy(x — 3) = 5 = 0; (log, (¥ — 3) + 5) (log, (x — 3) — 1) = 0;

log,(x~3) = -5, [x-3=2,
log,(x-3) = 1; 3

OTKyZla X = 3% Wi x = 5.
6) IMockosbky log; 119 < 3 < 331—2 < 4 < log;119 < 5, orpesky [logs 119; log,119] npunaane-
JKHUT TOJIBKO KOpeHb X = 3?12—.
Omeem: a) 332, S5;
1
6) 33—2.
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8. a) Pemmwre ypaBHeHue logg (log2 (logfa (x + %) — %—) + 11) =

6) HaiiznTte Bce KOPHH 3TOTO ypaBHEHHs:, MpUHaIexaue oTpe3ky [log,e4; 4].

Peumenue.
a) logs(log2(log16(x+ 1) %) 11) =1;
]ogz(log16 x+ %) = -3; log16 x+ -i—) —é— = %; log ¢ (x+%) = i%;
x+i— = 4,
r+l=2

IlepBoe ypaBHEHHE COBOKYTTHOCTH MMeeT KOpHU x = 2 — 13 u x = 2+ /3.
Bropoe ypaBHeHHMe COBOKYITHOCTH HE MMeeT pelLIeHHI. '

Pewenue ncxoaxoro ypasuenus: x = 2 — /35 x = 2+ /3.

6) Mockombky 2 — /3 < % = logy3 < logy4 < logyd < 1< 2+ V3 < 4, otpe3ky [log,s4; 4]

MPUHAVIEXHUT TOJIBKO KOPeHb X = 2 + /3.

Omgem: a) 2 —V/3; 2+ /3
6) 2+73.

2
9. a) Pemure ypaBHeHue logz_ ] (x2 + 3x — Tio 6) =1+ logz_ y (2 +3x-38).

x+2 x+2

6) Haiinute Bce KOpHM 3TOTO ypaBHeHHsi, PUHAATEXAIITHE OTpe3Ky [—nﬁ ; logzn].

Pemennue.
a) Ilyctp y = 2—x+2, z = x2+ 3x — 8, TOrAa ypaBHEHHe NPUMET BUL;
, 2+2y-2-yz=0,
log,(z+2y—-2) =1 ,
logy(z+2y—2)= 1+logyz; & y=2) = log,yz P, 2>0,
z2>0; y >0,
y=1,
[(z-2)(1-y) =0, (22 43x-8=2, [(x+5@®x-2) =0,
2>0 2=2, 2x+3
<y>0, . y >0, JQ—-x+2>0, {772 >0
’ y#=1,; 1 . x+1
£y¢1; L2 x+2¢1’ x+2¢0'

OTKyJa X = —5; x=2.

6) Hqcxom,lcy —nyYn < -3Y3'< -5 < log,m < log,4 = 2, orpesky [—m/;c_' ; log2n] NpUHAAIe-
JKHT TOJBKO KOPEHb X = —5,
Omeem: a) —5; 2;
6) 3.



10. a) Peurure ypaaﬁeuue 1+logs(9x2+1) = log‘,—v 3x4+63.

6) Haiinure Bce KOPHH 3TOrO ypaBHeHHs, IPUHAAJIeXalIde [IPOMEXYTKY [ 3. 5]
Pemenue.
a)1+log; (9x2+1) = logﬁ]/"ix"1 +63;

logs (92 + 1) = logs (3x4 + 63) — log,3; logs (922 + 1) = log, (x* + 21);
9x2+1=04421; x0—9x2+20=0; (x2—4)(x2—5)=0.

Takum 06pa3oM, ypaBHeHHe UMeeT 4 Kopm' x=-Y5,x=-2,x=2,x=Y5."

6) Mockonbky —1/5 < —2 < 2<2<yY5<2 , IPOMEXYTKY B g] NPHUHA/AJIEXAT TOJBKO KOp-

Hux=2ux=1/§.

Omeem: a) -_—1/31; -2 2, V/5;
6) 2: V5.

3apaHua aNA CaMOCTOATENbHOro peuieHun

a) Pemute ypaBHenue logys (x3 — 8x + 8) = logs|x — 2|.

6) Haiinute Bce KOPHU 3TOr0 YpaBHEHHs!, IPUHALIEKALINE [IPOMEKYTKY [log,B; 1/7' :l

a) Peumnre ypasuenue log, (2x2 + 4x — 30) + logg (x2 + x - 2) = 0.
9

- 6) HaitauTe Bce KOpHHM 3TOrO ypaBHEHHs, MPUHA/LJIEXKAIIHE OTPEIKY [__n__ n:|.

3.

4.

6.

7.

a) Pewnte ypasnenue log ,, . (x%—13x+13) = 0.

6) Haiizute Bce KOpHM 3TOrO ypaBHeHHsl, IpHHALIexalue oTpe3ky [log,0,03; log,7].

a) Pewute ypaBHeHue (x + 1)- log i1 ]/ -3x-1=0.

o : =05, 05
6) Haitgute Bce KOpHH 3TOro ypaBHEHHs, IIPHHAJIEXKAIHE OTPE3KY [—3 ;3 ]

~Tx+12 _

a) Pewre ypaBHeHue log7,+2 s
-Xx -

6) Haiiaute Bce KOPHHU 3TOro ypaBHEHHs], IPUHAJIEXKAIIHE OTPE3KY [—~ﬁ; log76}.

V5

a) Pewnte ypasnenue log, , , _, (x?—x-2)=1.

6) Haiixute Bce KOpHU 3TOr0 ypaBHEHMs, MPUHALIEKALIME OTPE3KY [log3 0,03; §lgl—8—]

a) Pemute ypasrenne logs (¥ + 1) + loggas (x + 1)? = 3,
6) Haiigute BCce KOpPHH 3TOrO ypaBHeHHMsI, MpHHaIexalue otpe3ky [logys 24; 65].
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1 7
8. a) Pemmute ypaBHenmue logs (log36 (logim (x + i) + -1—5) + 7) =1.

6) HaiinuTe Bce KODHM 3TOrO ypaBHEHHsl, IPHHA/IEXKALIHUE OTPEIKY [log,s6 24; 5].

9. a) Pemnre ypaBHenue log ; 1(9x2 -27x + —;—E—T + 18) =1+log | 1(9x2 - 27x+ 22).

x-1 r-—1

6) Haiinute BCe KODHM 3TOrO ypaBHeHMs, IPHHAJIEXKALIHE OTPE3KY [logzn; ﬁ ]

10. a) Pemmnte ypasHenue log ﬁV 2x4+20 =1 + log2(10x2 + 1).

1
6) Haiiaure Bce KOPHH 3TOr0 ypaBHEHHMs, IPHHAUIEXNKAILHE TPOMEXYTKY [—T

w|ro

]

1.4. Kom6buHupoBaHHble YpaBHEHUA
1. a) Pemute ypaBHeHue log, (sinx + sin2x + 16) = 2.

6) Halinnte BCce KOPHH 3TOro ypaBHEHMs, TPUHA/IEXKAlIHE OTPE3KY [—41t; —57"]

Peinenne.
a) Ilpeobpa3yeM MCXOAHOE ypaBHeHHe, H30aBUBINMCH OT Jorapudma:

sinx + sin2x + 16 = 16; 2sinx cosx + sinx = 0; sinx-(2cosx+ 1) =0,

otkyza sinx = 0; x = nn, n€ Z, nin cosx-—%,x-—i—+2nk keZ.

6) C nomomibio YHUCJIOBOH OKPYKHOCTH OTOEPEM KOpHM, NMpHHaIe- \
3
Kallue OTPEe3Ky [ —4m; —%’t] //\
[
‘ [
IMonyuum uucna: —4m; —1—0"-; —3n; 8¢, =3nf 1 —4g
3 3 : 0
l
Omeem: a) x = n, n€ Z; x = +—-+21tk keZ,

g 10, o 8n 3 |72
»6) 47; 3 3n; 3

2. a) Pemmure ypaserue 9™ + 975" = 10

3
6) HaiinuTe Bce KOPHH 3TOTO ypaBHEHHs, IPUHAJIEXKALIHE OTPE3KY [——75’1 —2n]
Pemenne.
a) Hycts ¢t = 9™, rtorma 9% = 951inx = % M HCXOQHOEe YpaBHEHHe 3aNMIIeTCS B BHIE
1 _ 10 - =1

t+— == OTKyAat =3 Wik t = R

Ipu ¢ = 3 noayuum: 9°™ =3, oTkyma sinx = -%—; x= lé..,. 2rnk, keZ, wm x = 5—6n + 2nn,
neZzZ. -
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sina

IIpn ¢ = % MOy HM: 9™ = %, OTKyZa sinx = —-;—; x= ——g—+ 2rm, me€Z, wnm
x= —%t+2nl, leZ.

[lonyyeHHble pelieHUsi TaKXKe MOXHO 3amHCaTh OAHOMN cepued: x = t —g + s, seZ.

6) C nomMowIbio YMCIOBOH OKPYXKHOCTH oT6epéM KOpHM, NpUHaAjIe- A
XKallie OTPe3Ky [—%; -2 n]. : 121£

| _19n
6
[Tonyuynm yucna: — 12"; - 1;“; - 12". el | \oon

5 >
Omeem: a) x = * %+ns, seZ. 17nk—:——- 13n
6 3

99n, 17n, 13¢n
6) 6’ 6 ' 6 °

3. a) Peuwute ypasnenue 12°™ = 4573 V3ot

6) Haiinute Bce KOPHH 3TOTO YpaBHEHHsl, IPHHAMLIEXKAIIHE OTPE3KY [%E, 4n].

Pewenue.
sinx

sinx . ssinx = 4sinx' s—ﬁcosx

a) IIpeobpasyem ucxonHoe ypasHeHue: 4 . Tak kak 47 > 0 npu mobom

3HaYeHHH X, Ha 4" MOXHO pasfenuTb obe YaCTH YpaBHEHHS:
yp
. Feoss
3sins = g7V3eosr giny = —V3cosx; tgx = —1/3,
1L
OTKyZa x = — =+ nk, keZ.
6) C nomouIbio YHCIOBOMH OKPYKHOCTH OTOEpEM KODHHM, NIPUHALIe- A

XKaHIMe OTpe3Ky [%15, 47{‘.

-.E o
3
" Monyuum ncra; o8, U | /<
3" 3 \
!

Omesem: a) —%+nk, keZ;

8r, 1ix
6) &, 1in.

4. 2) Pewnte ypashenme (25°) = 5.
. L
6) Halinvte Bce KODHM 3TOMO YPaBHEHHUS, NPUHAANEKALUME OTPE3KY [———, —n].

Pemenue.

a) [Ipeobpasyem ypaBHeHue:

. ’«i . )
Q5SS gOosT, ESIMXCOSY _ 5. 2sinx cosx = cosx; cosx(2sinx—1) =0,

OTKyAa #au cosx = 0; x—-2—+7tk keZ, wau smx-—-;— x=‘-:-;—+21m, nez, x=%’t+2nm,

meZ.
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6) C moMomipio YMCIOBOH OKPYXXHOCTH oTOepéM KOpHH, TIpHHAZJIE-

Sm,
JKalue OTpe3Ky [—7’ - ]

50, 1in, 3n, 7n

Tomyuum yuCna: — <= === =5 __E"

Omeem a) t +nk, keZ,; "+21m ne’z; +27tm, melZ;

6 _5n, _Mn. 3% _Tx

a) Pemnte ypaBHeHHe ( 116) + 3(%) -4 =0.

6) HaiizuTe Bce KODHH 9TOTO ypaBHEHMsl, IPUHAA/IeXallMe oTpesky [47; 7x].

Pemienne.

COSX
a) [lyctb y = (Z) , TOTAQ YpaBHEHWe MPUMET BHI!

y:+3y—-4=0;, (y+4)y-1)=0,

oTKynay = —4 wmmy = 1.

n 1 1
< = < ; ——=<n< -4
4T 5 +nn < 7n;, 4 5 SN 7 5
yaeM: n =4, n=5,n=6.
II 9. 1im, 13n
ONCTaBJIAAl MOJIYHEHHbIE SHAYCHUS N, TIONYYUM HYUCTA: =) —o=; —o—

IIpn y = —4 nosydaem, 4TO (Z) = —4 — HeT KOpHeil.

2

cosxy
IIpu y = 1 noayvaeM, 4to (Z) =1, otkyaa cosx = 0; x = L tnn neZ

6) C nomolInpio HepaBeHCTB HaWAEM KOpHM, MPUHALIeXKalIle OTpe3Ky [47; 7).

Omeem: a) +nn, n€Z,

9n, 1in. 13n
6) 2’ 2 2

a) Pemure ypaBHeHHe ( 116> L (—i—) -2=0.

6) Haiaure Bce KOPHH 9TOr0 ypaBH€HHs, IPDHUHAJJIEXKAU[UE OTPE3KY [7715, 177‘:}

Pemenne.

sSiny
a) Ilyctb y = (Z) , TOIJa YpaBHEHHE IIPUMET BU/L:

y:-y-2=0;, y+1)(y—-2)=0,

oTKynay = —1 wm y = 2.

24

IIpu y = —1 nosyyaem, uto (%) = —1 — HeT KopHeil.
IIpn y = 2 nonyvaem, 4TO (i) = 2, OTKyZa sinx = —%; x
-3+ 2mk, ke Z.

2

— =+ 2nn,

neZz,

3,5 < n < 6,5, 3HaYUT, MOCKOJIbKY 72 LieJI0€e, MOJIY-

UJIHN



6) C nomolbio YHCI0BOI OKPYKHOCTH oT6epéM KOpHHM, NIpUHAZIe-

Kalllue OTpesKy [71: 17“] _7__#
[Tonyunm yucna; A3n, 47“. /‘ -\
6 ' 6 .
1.1 - -
Omeem: a) T +2nn, ne Z; —E+2nk keZ;: K 47n
43n. 47n 6
6) 6 ’ 6 .
7. a) Pewnre ypaBuenue 4 +5.-2"% — 14 = 0.
6) Haitnute Bce KOPHH 3TOrO ypaBHEHHs, MPUHALIEKAIMME OTPEIKY [n; %E]
Peuienne.
a) [ycts y = 2%, Toraa ypaBHeHMe IpUMeT BUA:
y*+5y-14=0; y+7)(y-2)=0,
OTKyma y = —7 win y = 2.
Ipu y = —7 nonyuaem, yto 2®* = —7 — HeT KopHeii.
Ipu y = 2 nonyyaeM, uto 2*" = 2, oTkyzma tgx = 1; x = %+ nn, n€Z.
6) C MOMOLLbIO YHCIOBOH OKPYKHOCTH oTOepéM KOpHM, NTPHHALLIe- A
Sn an
JKallie OTpe3Ky [n; _é_:' 2 on
4
Sn. 9n s
Monyuyum yucna: T a nﬂ/ N
: — >
b /
Omeem: a) — + nn, n€ Z,; ’
4 51
on. 9n 4
6) 3%, &%,
8. a) Pemute ypaBHenue 2 sinfx | geostx _ 3
6) HaiiauTe Bce KOpHHU 3TOTO ypaBHEHMSs, IPUHALJIEXKALIME OTPE3KY [—n 5].
Pemenue.
- COs COs“ ! ! 52.
a) Tpeo6pasyem wcxomoe ypasHenne: 2' % 4 2% o3 c02'2 -+ 2°%° " = 3,
2 5 < A
IycTs t = 2°** orma ypaBHEeHHE NPUMET BUJL;
2 _ _ _
2+t=3; t2—-3t+2 =0 (t=1)(-2) =0,
t t t
otkymat= 1wt = 2.
Ipu t = 1 nonyyaem: 2% — {; cos?x = 0, OTKy1a x = =+ 1n, n€ Z.

2

C()b X

2; cos?x = 1; sin?x = 0, otkyaa x = nm, m€ Z.
Tk

2 ?

IIpu ¢ = 2 nonyuaem: 2

OObeauHsis 3TH [Ba pelIeHHUs, MOJYyYaeM penieHHe UCXOAHOro YPaBHEHUs: X =

keZ.
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6) C nOMOMIBIO YKCIIOBOA OKPYRHOCTH OTOEpéM KODHH, MpUHALIeE- *
i
XKallue OTPe3Ky [—n; 5].

. ..o
MonyunM umucna: —m; —-; 0; 5"

Omeem: a) %k, keZ;

.Y
6)"“, 2y 01

(T

Jany
NP,

9. a) Peuute ypasuenue (3cos2x — 11cosx + 7)Y -7tgx = 0.

" 51
6) Haiigure Bce kopHH 3TOro ypaBHEHUs, IIPUHAJIEKAIUE OTPE3KY 5 4m|.

Peinenue.
a) [Ipou3BezeHye paBHO HYJIIO, €CJIM XOTS OBI ONMH M3 €ero MHOXKUTEJIe paBeH HYJIIO U BCe MHO-
XHuTeaM onpexneneHbl. [loaToMy pelreHue ypaBHEHHSI — 3TO OObeJHHEHHE peLIEHHH ypaBHEHHS

V—-7tgx = 0 u cucremsl {

Pemrum ypaBhenue: Y —7tgx = 0; tgx = 0, otkyzna x = nk, k€ Z.
Peurnum cucremy:

{3c052x— 11cosx+7 =0, {6C052x—3— 11cosx+7 =0,

3cos2x —11cosx+7 =0,
tgx < 0.

tgx < 0; tgx < 0;
[ cosw = 4
{(3cosx-— 4)(2cosx—-1) =0, \ cosx = —é—
tgx < 0; ] oosx = 2’ tgx < 0,
L tgx < 0;
OTKyZa MOoJIyyaeM, YTO X = —% +2nm, me Z.

6) C noMombio YHCIIOBOI OKPYKHOCTH OT6EPEM KOPHH, MPUHAIE- A

J}Kauye OTpe3Ky [%E, 4n].

[Tonyyum umucna: 3x; —1:—133; 4m.
4

Y

S

Omsem: a) nk, ke Z; —%4— 2nm, meZ;

6) 3r; 3%; 4.

Sn

2
31[/
\:

—
(SRR
A

4cosx _ 21/?'}- _
-V 7sinx

6) Haiigure Bce KOPHM STOrO ypaBHeHHUs, IPHHALIEXKALIUE OTPE3KY [3117; 92_n]

10. a) Peumnre ypaBHeHue 0.

Pemenue.
4 cosx 2 ﬁ

0;
Y 7sinx

a)
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{4(:053’ = zﬁ, {22cosx - 21/3—, {zcosx = 1/?, COSx = g,

sinx : i ; i ; i
>0 sinx > 0; sinx > 0; sinx > 0,

OTKYZAA X = % + 2Rk, ke Z.
6) C nomolubio YHCA0BON OKPYKHOCTH OTGEPEM KOPHH, MPHHALIE- A
XallHe OTpe3Ky [31:; %]

257

9_1[ .
' 2
25n
Moxyunm uncmo 2=, /‘ \
6 3n !

Y

Omeem: a) -% +2nk, ke Z,;

@%?.

sinx 4 Sinx
11. a) Pemnre ypaBHeHue 16 —64 +8_,

1/.'? tgx—1
6) HaiiauTe Bce KOPHH 3TOTO ypaBHEHMs, NPHHALIEKAILHE OTPE3KY [-2n; ——723]
Pemenue.
16" — 6-4™" + 8 = 0,
a) HMcxonsoe ypaBHeHHe SKBHBANIEHTHO CHCTEME: 4 1/3'tgy — 1 = 0,

cosx # 0.

Peunm nepBoe ypaBHenue cuctembl. ITyctb t = 4™, Toraa ypaBHeHHe IPHHUMAET BHIL:

2—-6t+8=0; (t-2)(t—-4)=0,

OTKyZa t = 2 win t = 4.

Ipu ¢t = 2 nonyuaem: 4° = 2, orkyna sinx = «é—, x= %-&- 2ntk, ke€Z, wm x = STR + 2nn,

nez.

sinx

Tlpu ¢t = 4 nonyyaem: 4~ = 4, otkyma sinx = 1, x = -723+ 2nm, m € Z, — He YNOBJETBOPAIOT
ycaoBuio cosx # 0.

3,0Txynax¢%+nl, leZ.

PemumM HepaBeHCTBO: ]/§' tgx—120; tgx # 3

Takum 00pa3oM, HCXOAHOE ypaBHEHHE MMeET pellieHHe: X = %’5 +2nn, n€Z.

6) C moMoIIbI0 YHCIOBO# OKPYXHOCTH OTOEPEM KODHH, TpHHaLe- A

JKalllHe OTPe3Ky [—21t; -%]

_In
TMosyynum urcsio —-—76i. 6/ __ .
5n 0 —21[¢
Omeem: a) 3 +2nn, neZ;

n
6 ~5"
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12. a) Pemure ypasHenue (6sin?x — 11sinx + 4)log,3(—tgx) = 0.

3n,
6) Haiixure BCe KOPHU 3TOrO ypaBHEHHs, MPUHAIEXKalHE OTpPE3KY [-2—, 31:].

PeuieHne.
a) IpousBeneHue paBHO HYJIIO, €CJTH XOTA 6bl OUH U3 €ro MHOXHTeJIeil paBeH HyJII0 U BCe MHO-

xuTenu onpegeieHsl. [loaToMy pemieHue ypaBHEHUS — 3TO obbeAvHeHHe PpelleHHi YypaBHEHHs

log,; (—tgx) = 0 u cucremsl

6sin2x — 11sinx+4 = 0,
—tgx > 0.

Pewinm YPaBHEHHUE!

log,s(—tgx) = 0; tgx = —1,

OTKyJda X = —%+nk, keZ.

Pemum cucremy:

6sin2x — 11sinx+4 = 0, [ (3sinx—4)(2sinx—1) =0, | sinx= %

—-tgx > 0; tgx < 0; tgx < 0

OTKyZa MOJIy4yaeM, UYTO X = %’t— +2nm, meZ.

6) C noMoLIbI0 YHCJIOBOH OKPYXKHOCTH OTOEPEM KOpPHM, NpHHALJIe- e A
[31:, ] 4 \
Xalue oTpe3ky | ——; 3w |. 17n
2 — L
6 AN
7n, 1in, 17n 3n (; < >
[Tonyyum ymucaa; T T e AN
n
Omaem:a)—%+nk, keZ;—561+21tm.m€Z; 3_2" 4

n. 1in_ 17=n
6) 4 ’ 4 ’ 6 .

13. a) Pemure ypaBHeHHe Y 2cosx + 1 -log,(2sinx) = 0.
2

6) HaiiauTe Bce KOPHU 3TOTO ypaBHEHHS, NIPUHALJIEKALIHE OTPEIKY [—15; -2n].

Pewenue.
a) [TpousBeneHHe paBHO HYJIO, €CTM XOTS Obl OUH U3 €r0 MHOXKHTeJIEH paBeH HYJIOU BCe MHO-

Xutend onpeaenenbl. [loaTomy pemeHne ypaBHeHHsT — 3TO oOGbeaMHEHWe pELIEHUH CHCTEM

V2cosx+1 =0, {2cosx+ 120,
. u

2sinx > 0 log, (2sinx) = 0.
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Peuinm nepByio cucremy:

V2cosx+1 =0, Ccosx = —-;—,
2sinx > 0; sinx > 0
OTKyZa X = T+2nk keZ.
Pewum BTOpYIO cucremy:
1 cosx 2 -1
{2cosx+1 >0, cosx > — o, 2’
log, (2sinx) = 0; 2sinx = 1; sinx = %
OTKyJa MoJIyyaeM, YTo X = % +2nm, me Z.
6) C moMoIbio YUCI0BOM OKPYKHOCTH OTOEpPEM KODHH, MPHHAJLIe-
7
XKaliyue OTpe3Ky [- —‘21; —271:]. _10n —77"

10 3
Ilonyyum uuciao ——35. /|/‘
[
Omeem: a) +2nm, meZ; +21tk keZ, !
6) _ﬂ

2cos2x — /3 cosx -0
log, (sinx) )

N

14, a) Pemure ypaBHeHUe

. ' T
6) Haitnure BCE KOpPHU 3TOrO ypaBHEHMs, NPUHAAJIEXKAIHE OTPE3KY [—5; n].

Pentenwue.

2cos?x — /3 cosx = 0,
2cos?x — /3 cosx = 0, ‘
a) McxonHoe ypaBHEHHe IKBHBAJIEHTHO CHCTEME: ) sinx # 1,
log, (sinx) = 0; )
sinx > 0.

PemnM mepBoe ypaBHEHHe CHCTEMbI:

2cos2x — /3 cosx = 0; cosx(cosx— 125) =0,

otkyzaa cosx = 0; x—-§+nk keZ, wmu cosx = JC 6+21m nelZ.

C yuéTtom ycnoBuii sinx # 1 u sinx > 0 nosyyaeM pelieHHe MCXOAHOIO YPaBHEHHUS:

x=£+21tn, nez.

6
6) C moMoLIbI0 YHCTOBOH OKPYKHOCTH 0T6epéM KODHH, NTpUHaJJIe- A
XKallue OTPe3Ky [——2—, n] \%
Ionyunm yucio <. : n -
6 »
. 0 )
Omeem: a) +2nn, neZ; \/
~ .
. n . -
6) 5" 2
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3tg2x—-1 _
15. a) Pemre ypaBHeHue logs (c0s2) 0.

3
6) Haiiaute Bce KOPHH 3TOr0 ypaBHEHHS, MPHHALIEKALIHE OTPEIKY [0; —2"—]
Pemenne.
3tgzx—1 =0,
3tgtx—1=0, 8
a) UcxonHoe ypaBHeHHe 3KBHBAJIEHTHO CHCTEME! cosx % 1,
logs (cosx) = 0;
cosx > 0.

Pemum nepBoe ypaBHEHHE CHCTEMBL
Btg2r—1=0; tgr = +13,
OTKYyAa X = :t% +mk, ke Z.

C yuérom ycmoBuiH cosx #1 u cosx > (0 mnonyyaeM pemeHHe HMCXOAHOTO YPaBHEHHs:

x=i%+2nk, keZ.

6) C nomouibio YMCIOBOH OKPYXHOCTH OT6EpéM KODHH, TIpHHALIe- A

IR

JKalue OTpe3Ky [0; 37"] _ /‘

Omeem: a) x = :tl;-+2nk, kez;

IMonyuuM yucio

N

. 3z
6 L. . 2

3apaHuA ANA CaMOCTOATENbLHOTO pelleHus

1. a) Pemnte ypaBHenue log, (2cos2x + 3cosx — 1) = 0.

6) Halinute Bce KOpHH 3TOro ypaBHEHH, TIPHHAIEKALIHE OTPE3KY [— —7-25; —2n].

COSI+4—COSJ‘ - 5

2. a) Pemnre ypaBHehue 4 2"

6) Haiinnte Bce KOPHM 3TOTO ypaBHEHHS, NIPHHALIEXKAIINE OTPE3KY [—37:; - 3?“]

3. a) Pemmnte ypaBHenue (25“’“)_5'“ = (0,2)"3*,

6) Haiinure BCce KOPHH 3TOrO ypaBHEHHsl, IPHHALIEKAIIHE IPOMEXYTKY [n; %:I

—sinx

4. a) Pemute ypaBHeHHe (4“’“) = (0,5)VF

6) HaiinnTe Bce KOPHH 3TOr0 ypaBHEHHs, IPHHALIEKAIIME IPOMEXYTKY [%5 6n].
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5. a) Pemure ypasnenue 81°** — 2.9 _3 = 0.
6) Haiinure Bce kOpHM 3TOTO ypaBHeHus, ApHHAIeXal[He oTpe3Ky [—2m; n].

6. a) Pemmte ypasnenme 3-81%"° + 2.9 _1 = 0. ,
6) Haiinure Bce KOPHH ITOrO ypaBHEHHsl, IPHHALIEXAIHE OTPE3KY [—27; ).

1 tgx 1 tgx
7. a) Pewrure ypaBHenue (5—) - 6(5) +9=0.

6) Haiinure Bce KOPHH 3TOTO ypaBHeHHs, IPHHALIEXKAIIME OTpe3Ky [57; 8x].

8. a) Pemmre ypasrenue 3" + 3% = 4,
in

6) Haiiayte Bce KOPHHM 3TOIO ypaBHEHHs, IPHHALIEXKAUIHE OTPEIKY [2n; T]

9. ‘a) Pemure ypasHenue (6cos2x — 8cosx — 1) Y5tgx = 0.
6) Haiizute Bce KOPHU 3TOTO YpaBHEHHS, IPUHALIEXKALUTHE OTPE3KY [— 777:; —Qn].
Qsinx _ 3ﬁ

VScosx

6) Haiigute Bce KOpHM 3TOr0 ypaBHEHHs, IPUHALIEXANIUE OTPe3Ky [1; 41].

4.(_1-%)(:051’ _ 9’(%)(3054’ + 2 _ 0
tgx— V3 '
3

6) Haiianre Bce KODHHU 3TOTO ypaBHEHHs, IPUHALJIEXKALINAE OTPE3KY [—-g-; -5-]

10. a) Peumure ypaBHeHnue =0.

11. a) Pemure ypaBHeHue

12. a) Peuure yparuenue (10cos2x — 17 cosx + 6) log, (ﬁsinx) = 0.

o . 13n
6) Haiinnte BCce KOpPHM 3TOrO ypaBHEHHs, MPHHAUIEXKAIUE OTPE3KY 5m; 5 |

13. a) Pemmre ypasuenne } 2sinx + Y2 -log, (2cosx) = 0.
3N

6) Haiiaute Bce KOPHH 3TOrD yPaBHEHMS, IPUHA/IEXKAUIME OTPE3KY [——2—; —n].

2sin?x — Y 2sinx -0
log,; (cosx) )

14. a) Pemute ypasHenmne

6) HaiinuTe Bce KOPHH 3TOIO YpaBHEHHS, MPUHAMIEKAIHE OTPE3KY [—21!: -—%]

tg2x -3 _
i1‘.5. a) Peurnte ypaBHeHue Tog, (5inz) 0

6) HaiiaxTe Bce KOPHH 3TOrO YpaBHEHHH, ﬁbuuazmexcamue OTPE3KY [g’, %’E]



2. HEPABEHCTBA U WX CUCTEMbDI
2.1. PaynoHanbHble HepaBeHCTBa

12x2 - 31x + 14 <0.

1. Pemnte HepaBEeHCTBO

4x2+3x-1
Pemenne.
(x-2)(12x—7) _ 1
WcxonHoe HEPaBEHCTBO DPaBHOCHMJIBHO HEPABEHCTBY TTETTEY) <0, OTKyIla 1<x< A
7
— <X < .
Wi -5 < X 2
(- 1) [
Omeem: ( 1; 4), [12, 2].
—x2 3_
2. Pemmnte HepaBeHCTBO xstx >z 4x21'
Pemenne.
HcxoaHoe HEpaBEHCTBO PAaBHOCHJIBHO HEPAaBEHCTBY
2xd-1) x3-1 o (x3=1)(4x2-1) > 0:
x2 4x2 >0 4x2 -
(=12 +x+1)2x-1)(2x+ 1) > 0: (x—1)2x-1)(2x+ 1) >0
x2 Z W x2 zZ 5
oncyna—%<x<0, O<x<%mmx> 1.
1 1
Omeem: [_5; 0), (0; 5], [1; +o0).
3 _ 4922 -
3. Pemwure HepaBeHCTBO 4x2 — 10x — 8x 422§j 57 2x — 51 < -9.
Peumenne.
HcxoaHoe HepaBEHCTBO PaBHOCHJIBHO HEPABEHCTBY
8x3 — 20x2 — 20x2 + 50x — 8x3 + 42x2 — 75x + 51 + 18x — 45 <0
2x -5 =
2x2-7x+6 (2x-3)(x—2) 3 )
< 0 < <5 -.
T 0; P 0, oTkyma x 5 nm 2<x< 5
] .3
Omeem: ( 00; 2], [2, 2).
4, Pemnte HepaBeHCTBO 2x(x — 1) < =28 (x — 1).
Pemenne.
VicxonHoe HEPaBEHCTBO PABHOCHJIbHO HEPABEHCTBY ,
(x-1)(2x+2y7)<0; x-1(x+V7) <0,
OTKyZa -1/7' <x< 1. '
Omeem: [—-1/7 ; 1].
5. Pemnre HepaBeHcTBO 6x > |2x + 6] + |3 — 2x].
Pemenne.
WcxonHoe HepaBEeHCTBO PaBHOCHJIbHO HepaBeHCTBY |x + 3|+ |x—- %| —3x < 0. Paccmortpum
TPH CJIy4asl.
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Hepsbiit ciyyait: x < —3. HepaBeHCTBO IpHHMMAaeT BHUA:

—x—3—x+:;’——3x<o; 50> -3, 3

2’ =10
C yuérom ycnosus x < —3 mosy4yaeMm, YTO B 3TOM C/yyae pelleHMii HeT.

" " 3
Bropoit ciyyait: -3 < x < =. HepaBeHCTBO NpHHHUMAET BUL;

2
X+3-x+32-3x< 0; 3x>2 x>3
2 2’ 27
C yuérom ycnoBusa —3 < x < % TI0JIy4yaeM, YTO B 3TOM CJIy4ae pelleHUH HeT.
Tpenm cayvait: x > —31 HepaBencTBo npuHumaer BUA:
3 . 3
x+3+x——2-—3x<0, x?i

I'Io.nyt{aeM, 4YTO B 3TOM CJIy4da€ BCe€ 3HAYECHHUA nepeMeHHoﬁ YZAOBJIETBOPSAIOT NCXOAHOMY HEPDABEHCTBY.

3
OO6benuHss Bce ciyyau, [OJy4aeM pellleHHe HEPAaBEHCTBA: X > 7

Omeem: [-g’-

+oo)

Pemnte HepaBeHCTBO — 4|x2— 1] —

Pemenue.

3ameTuM, yTo x = *1 He ABJAETCA pelIeHHEM HEPaBEHCTBa.
PaccMoTtpuMm aBa ciyyvas.
[lepBorit cayvait: —1 < x < 1 B sTom ciyyae x2 — 1 < 0 ¥ HepaBEHCTBO NMPHHUMAET BU/L:

4x?2-4-3 > x2 4t —1x2+7<1; (x2-2)(4x2-3)<0.

[Mockonbky x2 — 2 < x?2 —1 < 0, HepaBeHCTBO PaBHOCHJIbHO HepaBeHCTBy 4x2—-3 > 0, otkyna

3
[OJIy4yaeM, 4TO X < -—JC WIn x 2 —1/2:—

C yuéroM ycoBus —1 < x < 1 nosyyaeM peLIeHHeE:

—1<x<——l/‘,—§—, -é32<x<1.

Bropoit cayyait: x < —1 wiau x > 1. B atom cayyae x2 — 1 > 0 n HepaBeHCTBO NPHHUMAET BUA:
—4x24+4-3 > 2—1—1-; —4xt4+5x2-1>1; 4x4-5x2+2<0.
x —
[TocsenHee HepaBEeHCTBO pelIEHUI He MMeeT.

Pemenune HepaBeHcTBa: —1 < x < ~~—12§, Jéi <x< 1.

Omgem: (~1; —ﬁ], [ﬁ 1).

2 2’
Pemrute HepaBeHCTBO le2 + ——x - —l 3x% + —x - -%g
Pemenne.
VicxoaHOe HEpaBEeHCTBO PaBHOCHJIBHO COBOKYMHOCTH HEPaBEHCTB!
19 1 1 19 s 9 9 ( 3 )
2 —_— x2 2 _“x—- 2 K — il
2x+8x 823 +e¥— 3 X —x— 0 (x 3)36-}-4 <0
19 1 1 19, 1 1 1
—292 _ 2 = > 24— 2 24— — = : (x.._)g()’
2x 8x+8/3x+8x 8’ X+ 5 2<0 (x+1) 5

otkyaa —1 < x < 3.

Omsem: [-1; 3].
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1
—2>1—x
8. Peuute HepaBEeHCTBO TSl

Pemenne.
[IpeoGpa3yeM MCXOAHOE HEPABEHCTBO:

1 1+|3x+1](x=-1)
—14+x>0; > 0.
[3x+ 1] z 13x + 1] z
1
3aMeTuM, YTO X = —-?13— He SIBJISIETCS PellieHMeM HEPaBEeHCTBA, 4 IPH X # — o OHO PaBHOCHIILHO

nepaserctBy 1 +|3x+ 1|(x—1) > 0.
PaccMoTrpum aBa ciydas.
1

IepBbiit cayyait: x < — 3

. HepaBeHCTBO NPUHHUMAET B/
1-(3x+1)(x=1)>0; 322—2x -2 < 0; (x— 1+ 7)-(x— 1= 7)< 0,

3
OTK)’Ila }_:ﬁ < x < ﬁ.ﬂ'

3 3

w - 1
C yuértom ycnosHs x < ——%— MOJIy4aeM pelieHHe: -L-gﬁ <Sx< -3

Bropoii cayyait: x > —%.‘Hepaaeﬂcmo IIPUHUMAET BUJ:

1+@Bx+1)(x—-1)>0; 3x2-2x>0; x(3x—2) > 0,

2
otkyaa x < 0 wmm x > -

.

w

C yyéTtoM ycioBus x > —% MOJIy4aeM pelIeHHE: —-é— <x<0, x> %

O6benunsist Bce CIydYau, MOJIy4yaeM pelileHHe HepaBeHCTBa: 1-y7 <x<—% -

3 53
omsen: |47, -3). (~430], [§i+20).

3 o 3) 73V} (3

9. PeinTe HEPaBEHCTBO x(IBx-— 8| —|x— 2|) < 2|3x-8|-2|x—-2]|.
Pemenne.
IIpeoGpa3yeM HepaBeHCTBO: (X — 2) (I 3x—=8|-|x- 2]) < 0.

3ameTuM, YTO X = 2 SIBJISETCA pellieHHeM HepaBeHCTBa.
PaccmoTpuM TpH ciyyas.

IlepBoiit cayya: x < 2. B atom cayyae x —2 < 0, 3x—8 < 0 u HepaBeHCTBO MPUHUMAET BUA:
-3x+8+x-220; 2x<6; x<3.
ITosny4yaem, 4TO B 3TOM C/ly4ae BCe 3HaY€HUsI TIEPEMEHHOM Y/IOBJIETBOPSIOT UCXOJAHOMY HEPAaBEHCTBY.

Bropoii ciyyait: 2 < x < % B atom cyyae x — 2 > 0, 3x — 8 < 0 u HepaBeHCTBO MPUHMMAET BUA!

—3x+8-x+2<0; 4x > 10; x> 2.
C yuétom ycnoBuda 2 < x < g— MoJiyyaeM peileHHE: -g- <X < %

Tpetuii cayuaii: x > % B atom ciayyae x -2 > 0, 3x — 8 > 0 u HepaBeHCTBO NMpPHUHUMAET BUJ;
3x—8-x+2<0; 2x<6; x<3.

C yuérom ycioBus x > % NOJIy4aeM pelieHue: % <x< 3.

OO6beauHsis Bce CJyyaH, MOJyyaeM pelleHre HepaBeHCTBa: X < 2, % <x<3.
. ) 9.

Omeem: (—o0; 2], 5,3 .
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1

10. Pemnte HepaBeHCTBO - >
P lx+2] |x-3] %

_1
R
Peuienue.

3aMeTuM, uTo ¥ = —2 M x = 3 He ABIAIOTCA pelleHHeM HEPaBEHCTBA, a MPU X # —2 U x # 3
npeobpasyeM HepaBeHCTBO:

6(lx~3I—lx+2])+1x+211x=3]>0; 6(lx-3|—lx+2])+]x2—x—6] > 0.

PaccmoTpuM Tpu ciyyvas. )

ITepBbrit cayyait: x < —2. B atoM ciyae x+2 < 0, x —3 < 0 M HEPaBEHCTBO IIPMHUMAET BHIL:

’ 6(-x+3+x+2)+x2-x-6>0; x22=x+24>0.

Pemennem TIOC/IE/IHEr0 HEPABEHCTBA SBJIAETCS no6oe YUCIIo, 3HAYNT, B ITOM Cilydae BCe 3Haye-
HMSI IEPEMEHHOM yJIOBJIETBOPSIOT HCXOAHOMY HEPaBEHCTBY.,

Bropoit ciyyait: —2 < x < 3. B atoM ciyyae x+2 > 0, x—3 < 0 U HepaBeHCTBO MPUHUMAET
BUL :
6(—x+3-x-2)-x2+x+6>0; x2+11x-12<0; (x+12)(x—-1) <0,
oTkyaa —12 < x < 1.

C yuétom ycnoBus —2 < x < 3 mouydyaeM pemenue: —2 < x < 1.

Tperuit cnyyait: x > 3. B aToM cinydae x+2 > 0, x —3 > 0 ¥ HepaBEeHCTBO NIPUHUMAET BH;

6x—-3-x-2)+x2-x-62>0;, x2—x-36=>0;

(x_ 1—]2[145 )(x_ 1+2145) S0,
OTKyZAa x < 1;21@ Wi x > L"—;@.

C yuéTtoM ycnoBust x > 3 MOJIyyaeM pellieHHue: x > 1+ 5 145 .

ObbexuHsist Bce ciyyau, MOJAyYaeM pellileHHe HepaBeHCTBa: X < —2, =2 < x < 1, x > L+ 5 145

Omsem: (—o0; =2), (=2; 1], [1 +Y145, +oo).

2

16x+ 5 > 8x—-1 -6
8x 8| x|

11. Pemute HepaBeHCTBO |8x — 2| —

Pemenne.
IIpeo6pa3yem HepaBeHCTBO:
1 5 0

x
h— +4 -4 — -2
214 th+4 x| ~ 8lx|] 8x = -

3ameTuM, yTo x = ( He ABJAETCS pelleHHEM HepaBEHCTBa.
PaccMoTpum Tpu ciyyas.
IlepBoi#t cayyait: x < 0. B atom cayyae 4x — 1 < 0 ¥ HepaBeHCTBO NMPUHUMAET BHI!

. <
_8 - ——8 2 0, 8x 7+ S 0

IMockosbky x < 0, TOMHOXUM Obe 4acTH HepaBEHCTBAa Ha 4X, IOMEHSIB 3HaK HEPaBEHCTBA:
0 32x2-28x+3>0; (Bx—-1)(4x-3) >0,

OTKyZa X < % WIu x 2 %
[Tonyyaewm, uTo B 3TOM Clyyae Bce 3HAYEHUS TIEPEMEHHON YIOBJIETBOPSIIOT UCXOJHOMY HEPABEHCTBY.

~-8x+2+4+1-—

Bropoii cayyait: 0 < x < % B arom cnyyae 4x — 1 < 0 v HepaBeHCTBO NpUHUMAET BUJ;

B +2+4-14+—+——- >0, 8xr-5+-—<0.
8x 8x 2x
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JlomHOXHMM 0Oe 4acTh HepaBeHCTBa Ha 2x > 0:
16x2—10x+1<0; 8x-1)(2x—-1)<0,
OTKyZa % <x < —;—
1

w 1 1
= s = < —.
C yuétom ycmous 0 < x < 7 TO/IyuaeM pelenye: = < x <3

Tpernii cnyyait: x > -i— B atom ciyyae 4x — 1 > 0 u HepaBEHCTBO MPUHMMAET BHUA!

Br—2+4—1+-2 >0, 8x+1-->0
8x 8« 2x
Homuoxum obe yacTH HepaBeHCTBa Ha 2x > 0: 16x2+2x—1 > 0, otkyaa x < _]@g_l_ WIH
yi7 -1
X 2 TR

[TosyyaeM, YTO B 3TOM CJIyyae BCe 3HAUEHHs NIEPEMEHHON Y/IOBJIETBOPSAIOT UCXOAHOMY HepaBeH-

Y17 -1

CTBY, OCKOJIBKY ~—— < 7}.
1

O6benunss Bce CJyyaH, NOJyyaeM pellieHHe HepaBeHCTBa: x < 0; x > 3

Omeem: (—oo; 0), [-é—, +00).

x2+1 _17
lx]-1 = 12°

12, Peumiute HepaBeHCTBO

Peulenue.
ITyctb t = |x|, TOoraa HepaBeHCTBO MPUHUMAET BHA:
2+1 17 2+ 1 17 1212+ 17t -5 (3t +5)(4t—1)
< -5 - SV —/————<(; S
t—1 12 t—1 +12 0 12— 1) 0 t—1 <0,
1

omyzxats——g— w2 <t < 1.

Ipu t < ——g— nojiyyaeM, 4to |x| < —% — HET pelIeHUH.

1
Hpuz < t < 1 nomyvaem, l{m% <|x| <1, otkyma -1 < x < —i— mmi— <x< 1.
Pemenne HepaBeHcTBa: —1 < x < -1

1
Omeem: (—1; —-%], [%; 1).

x<1.

13. Pemiure HepaBeHcTBO |4x — 1| + [4x— 7| < 6.
~ Pemenmue, _
‘PemiM HepaBeHCTBO rpaduyecKuM CIocOOOM.

Paccmotpum ¢ynkumio: f(x) = |[4x—1|+ |4x — 7|. Eé rpaduxom AY
ABJIAETCA JIOMaHast: NMpH x < i— 3TO 4aCTb NMpsIMOK y = —8x+ 8, mpu t
8%
—}i— £x< % 9TO 4YacThb NMpAMOH y = 6, a mpu x > % 3TO YacThb NPAMOH A
61
y = 8x — 8 (cM. pucyHOK). 54 |
I'papuk dyHkuum f(x) 1exuT He Bhille NPAMOK y = 6 TOMBKO Ha 4--: :
. 34
CBOEM TOPHU30HTAJIBHOM YYacTKe NpH % €x< % a 3HAYUT, pelleHHeM zr: :
. 1.7 ' T 4 12 3 x
- HCXOHOTO HEPaBEHCTBa SBJAETCS OTPE3OK | —; — |. IR AR
17 n 1
Omeem: [ g 4]
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3apaHuAa ANA CaMOCTOATENLHOrO peweHun

6x2—25x+ 21

1. Pemure HepaBeHCTBO
3x2+4x—4

<0.

5 _ 8y2 —

2. Pemrure HepaBeHCTBO 9. -8z 16-—-—1;3—1—.
x2+2x+1 x2+2x+1

x3 — 21x2 + 75x — 102

2
3. PemuTe HepaBeHCTBO x2 —
P T80 X2 —-35x+ 10+ 10— 2x

< 1.

4. Pemnte HepaBeHCTBO 3x (x.— 1) < Y18 (x-1).
5. Pemmwure Hepasenctso 3x —|x+ 6| —|3—x| > 0.

1
x2-1

6. Pemmute HepaBeHcTBO —6|x2— 1| -1 >

17 13 53 1
. 2 —_— =1 2 2 —_ —.
7. Pemute HepaBeHCTBO !x + n X+ 10 2x% + 20x+ >

1 2x
8. Peumnte HEpaBEeHCTBO 2% 1] >1+ 3

9, PeunTe HEPAaBEHCTBO x(|3x-+ 8| - |_x+2|) > 3|3x+8|-3[x+2].

2 1
10. PeumnTe HepaBeHCTBO PRI Y > -3
11. PemuTe HepaBeHcTBO |6x — 12| — 3";8 > 7 I—x?x —5.

3x+1)" 16 11

12. Pemure HEpaBeHCTBO — x+11—6 6

13. PemmTe HepaBeHCTBO |5x — 2| +|5x + 6] < 8.

21x2 + 3x + 12

x+4 > 3.

14. PemuTe HepaBeHCTBO X3 — 6x2% +

15. Pemnre HepaBencTsBo 2 |x + 2| +%Ix— 1] - —;—x <7.

TpenuposouHas pabora

) 2.
1. PewuTe HEPaBEHCTBO 202732243

3x2+7x+2
3, .2
x+x x+1
2. Pewute HepaBeHCTBO 4 - . .
P 2 2x+1 - 2x+1

3 2 _ -
x3+5x2-21x~ 104 > 10.
x+5

3. Pemmute HepaseHCTBO X2 + 2x —

4, Peurnre HepaBeHCTBO x(x —2) € -V 28 (x - 2).

5; Peuure HepaBeHCTBO 6x + |2x — 18| +[2x+ 9] > 0.



1

6. Pemmre HepaBeHcTBO — 8|32~ 1| -2 > Py

20 35|59, 8119

7. PemmTe HepaBeHCTBO |x? — ETEAET) or 1
1 S+2x
8. PeuinTe HEpaBEHCTBO 2% 1] >

9. PemmuTe HepaBeHCTBO (x — 1)(|3x— 14| —Ix—-4|) < |3x - 14| —|x—4|.

6

6
6 __ 5 4
10. Pemvte HepaBeHCTBO 7491 Tz <
11. PemmuTe HepaBeHCTBO |2x — 2| — dx+9 > 2x—1_ ¢
2x 2| x|

(2x — 1)2 1
=,
12. Pemnte HEpaBeHCTBO 2% 1] =2 15

13. Pemnte HepaBenctso |3x + 8| + |3x — 2| < 10.

28x2 + 5x - 30 <
xr—6 =

14. Pemnte HepaBeHCTBO X3 + Sx2 + 5.

15, Pemure HepaBeHCTBO 4 |x + 1] + —12—|x— 4| —%x < 12,

2.2. Norapnpmuyeckne HepaBeHCTBA

1. Pemmnte HepaBeHCTBO log, , . ,(2x2—5x+3) > 0.

Pemenne.
PaccMOTpHM ABa ciydast.
IlepBniii ciryyvait: 0 < 6x2 —x—1 < 1. B 3TOM ciyuae nojiyuaeM cucreMy HepaBEeHCTB:

s r

6x2—x—1>0, |(Qx—1)(3x+1)>0,
6x2—x—1<1, |(2x+1)(3x—-2)<0,
222 -5x+3>0, | (x=1)(2x-3)> 0,
2x2-5x+3 < 1; x—2)2x—-1)< 0.

~ -

N306pasumM penleHHe KaKAOro HepaBEHCTBAa Ha KOOPAMHATHOH MNPsIMOM, PacIoJIOXKUB PHCYHKU
ApYT NOX IPYroM:

11

TN

| I I I x

WI N
1l 12 1 | |
HYED
L, s

TR

I |
[ |
| o |
i,
e L x 12

L) 21y | |
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ITonyyaem pelenne cucTeMbl HEPAaBEHCTB: % <x< 2

3
Bropoit cayyaii: 6x2 —x—1 > 1. B 3TOM ciiydae mosyyaem CHCTEMY HEpaBEHCTB:

6x2—x—-1>1, 2x+1)(3x-2) >0,
2x2-5x+3 > 1 (x—2)2x-1) > 0.

W306pa3um pelieHre KakIOro0 HEPaBEHCTBA HA KOODAMHATHOM NPSMOM, PacloOJIOXHMB PUCYHKH
PYT MOJA APYIoM:

[}
220 L
KR I T2 [
2| I 13 |
: l i
/////r///////,; V743
|
{

N[
——
N

PeiieHne cucTeMbl HEpaBeHCTB: X < —% wim x > 2.

—-l,i<x<%,x>2.

Ob6venunss Bce cyyau, MOMyyaeM pellleHHe HEPaBeHCTBA: X < — 3, 5
Omeem:( o0; 1) (1 ) [2; +00).
2’3
2. Pemnrte HepaBeHcTBO log, _, x+32 > -2
(x—4)

Peinenne.
VcxoHOe HEpaBEHCTBO PaBHOCHUJIBHO CJIEAyIOIeMy HEPaBEHCTBY:.

log,_ . (x+3)—log,_,(x—4)" > -2; logs_,(x+3)>0.

PaccmoTpuM aBa caiyvas.
Tlepsbiii cinyyait: 0 < 4 —x < 1. B aToM cayyae nosyyaeM CHCTEMY HEPaBEHCTB:

{log4_x(x+3) >0, {0 <x+3<1,

HeT pelleHUH.
0<4-x<1; 3<x< 4,

Bropoii cayyaii: 4 —x > 1. B aTom caydae mosyyaeM cHCTeMY HEPaBEHCTB!

log,_,(x+3) >0, x+3 21,
4—x>1; x < 3,
oTkyna —2 < x < 3.

Pemenne HepaBeHcTBa: —2 < x < 3.
Omeem: [-2; 3).

3. Pemute HepasencTso log; (—log, x) + log, log? x < 3.
Pemenue.

U3 ycnosusa caenyert, 9to —log, x > 0, moatomy log, logs x = 2log, (~log, x).
Iycts t = log, (—log, x). Torna HepaBeHCTBO NPUHHMAET BUI:

2+2t<3; (t-1)(+3)<0; -3<t<1.
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O6parHasi 3aMeHa:
-3 < log,(—logyx) < 1; —é— < —logyx < 2; -2 <logyx < -

o |

4. Pemnte HepaBencTBo log; (4x)-log, (0,125x)° < log23-log3%,

Pemenne.
IIpeobpadyeM OTAENLHO MHOXHTENH JIEBOW YacTH HEPAaBEHCTBA M IPOHM3BEAEHHE, CTOsillee B

NpaBoii, C y4€TOM TOro, 4TO X > 0:

log; (4x) = (log, 4 + log, x)* = (log,x + 2)°.

log, (0,125%)* = log?% = log, x — log, 8 = log,x — 3.
logy =
log23-log3§— = logsg = logz—;ﬁ = log, x — log,8 = log,x — 3.

Tenepb ucxomHoe Hepasenctso npumer Buz: (log,x + 2)° (log,x — 3) < log, x — 3.
Hycts ¢t = log,x. Toraa nonyyaemM HepaBeHCTBO
(t+2°(t-3)<t-3; (t-3)((t+2)°=1)<0; (¢-3)(¢+1)(t+3) <0,
oTkyAa —1 <t <3 mmt < -3.
O6bpaTHas 3aMeHa:

-1 <log;x<3 [05<x<8
0 <x<0,125.

log,x < -3;

Omsem: (0; 0,125], [0,5; 8].

5. Pewnte HepaBeHCTBO log g,y (4x — x2)-log, ., 123 < log, , (1+ 2x—x2),
T2x 2V
Pewennue.
logss (4x — x2)-log,,, 123 < log, , (1 + 2x — x2);
T2x 27 2
log£+_,(4x-x2) <log, ., (1+2x—x2).
2x 2x

Paccmotpum aBa ciyyas.

Iepsriit cayyait: 0 < % < 1. MonyyaeM cucTeMy HEPaBEHCTB:

)
r x+1
x+1 >0, P >0,
0<Xtl oy 2x
2x ’ 1—x<0 x2—1>0,
hx—x2>1+2xr—x2, 3 2% ] x1
142x-x2>0; 2x > 1, x>
x2-2x-1<0;
\ (x=1-y7)(x-1+7Y2) < 0.
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M306pasuM MHOXECTBO PeLIEHHUIT KaXI0r0 HepaBeHCTBa NOJIy4EHHOIH CHCTEMBI:

=

Ul BB
I

-1 10 | I
l ! | | |
p ) | | .
R
|
L o
1
R
i,
n | |
r | |

X

Tonyuaem, uto 1 < x < 1+ /2.

Bropo#t cayuait: x;xi > 1. Ilony4yaeM cucTeMy HepaBEHCTB:
x+1 x—1
2x > 1, 2x <0,
4x —x?2 <1+ 2x—x2, x(x—4) <0,
4dx —x% > 0; 2x < 1,

N |—

orkyaa 0 < x <

\ £S

ek

=

_Et@h_*~§?_,_§-
________§§_:5§_

N\
__Agy__

Y=

Ob6benuHss Bce ciiyyaw, NoJayyaeM pelreHne HepaBeHcTBa: () < x < —é—, 1<x<1+92.
: ! :
Omeem: (O; 5], (1, 1+ 1/?)

logs %
log;2°

6. Pemvte HepaBeHCTBO logQ%-logO‘s(O,Sx) <

Pemenne.
[Ipeobpa3yem OTAEIBHO MHOXHTEJIW JIEBOM YaCTH HEPABEHCTBA M YACTHOE, CTOsIIee B [PABOA
4acTH, ¢ Y4€TOM TOro, uTo x > (:

10g2'1;‘ = 1082x2 — 10g2 4 = 210g2x - 2, l()go‘s (0,5x)= logo's 0,5 + logo’sx =1- 10g2 X,

log, —“25

log, 2

= log2g' = logzx— 10g22 = logzx'— 1.
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- Tenepb HEepaBeHCTBO NMPHMET BUA

(2log, % — 2)-(1 — logyx) < logpx—1; —2(logyx — 1) < logpx — 1.
Myctb ¢ = log, x, TOTAA HEPaBEHCTBO MPHHUMAET BHI:

20@-1Y<t—1; t-1)(2c—-1) >0,

OTKyJa ¢ < % wmt > 1.

O6paTHast 3aMeHa:

log,x > 1; |x¥2>2.

[b82x<% {O<x<ﬁ

Omeem: (0;'1/5‘], [2; +00).

Peurnte HepaBeHCTBO log3 + log, < 2,5.

Peutenne.
[peo6pasyeM HepaBeHCTBO:

. lae 1
—logzx —log,3 < 25, logyx g, *

[Iycts z = logzx, TOrAa HepaBEeHCTBO NPUHUMAET BU

seliogso 22245242 S (Qee1)@+2) 5, {2<2 < =05
Z z z z2>0.

-2 < loggx € -0,5 1Lcrs-L

9 V3

OGparHas 3aMeHa: [
x> 1,

logsx > 0;

Omeem:

(3155} i

Peunre nepasencrso log , (x + 1)2 < 1.

Pewmenue.
PaccmoTrpuM aBa ciyuas.
[Tepsbiit cayyait: 0 < x2 < 1. HepaBeHCTBO npuHMMaeT BUA:

(x+1) >x% 2x+120; x>—%.

C yuérom ycnoBus 0 < x? < 1 mony4yaeMm peuieHue: —% <x<0,0<x<1.

Bropoii cayqa#t: x2 > 1. HepaBeHCTBO HPUHUMAET BUJL

, 2x+1<0;
'0<(x+1)2<x?; o otkyaa x < —1 wm —1<x<—l‘.
x = -1, 2
C yuérom ycnoBus x2 >.1 monydaem pewenue: x < —1.
O6beauHAn Boe CIIyHaH, noAy4yaeM pefieHHe HepaBeHCTRa: ¥ < —1, -4 €x<0,0<x< 1.

2

Omsem: (—o0; —1), [-3: o) (0; 1).



9. Pemmre HepaBeHcTBO log, _3(x — 1)-log,,,3(x —3) > 0.
Pemenne.
IIpeobpasyem HepasencTso:

log2x+3(x_ 1) > 0’
20; ¢<x-3>0,
x—-3=1.

logx—B(x" 1)
log, _3(2x + 3)

Pemrnm HepaseHcTBO log,, , 3(x — 1) > 0. PaccMoTtpum aBa ciyyas. -

Iepsuiit caywait: 0 < 2x+3 < 1, TO ecThb —%’ < x < —1. B 2TOM cAy4Yae HEPaBEHCTBO 1IPUHU-
MaeT BUI;
0<x-1<1; 1<x<2,
OTKYyZAa C YYETOM YCJIOBUS —-3— < x < —1 nosyuyaem, YTO pellleHUH HeET.
Bropoii cayyait: 2x +3 > 1, To ectb x > —1. B 3TOM cayyae HepaBeHCTBO NPUHHMAET BUA:

x-121, x> 2,
OTKyZa C YYETOM ycJIoBHs X > —1 mojyyaem peleHue: x > 2.
Hcxonnoe HepaBeHCTBO PaBHOCHJIBLHO CHCTEME
x> 2,
x> 3,
x # 4,

oTKyZa nosy4aeM pemenue: 3 < x < 4, x > 4.
Omeem: (3; 4), (4; +00).

10. Pemmnre HepaBeHcTso log , ,(2x2+3x+1) < 1.

Peienne.

PaccmoTrpum aBa ciyyas. ‘
Iepssiii cayyaii: 0 < x2—1 < 1, 1o ectb 1 < x2 < 2. HepaBeHCTBO NPHHUMAET BHA:

202 +3x+12>2x2-1; x243x+220; (x+1)(x+2)>0,

oTkyza ¢ yuérom ycnosus 1 < x2 < 2 noayyaem pemenne: 1 < x < V2.
Bropoii cayuait: x2—1 > 1, To ectb x2 > 2. HepaBeHCTBO NpHHUMAET BHA:

¥ +3x+2<0, {(x+1)(x+2) <0,

0<2x243x+1<22—1;
I {2x2+3x+1>0; (2x+1)(x+1) > 0,

oTkyaa —2 < x < —1. C yuérom ycjoBus x? > 2 noxydaem pemenue: —2 < x < -2,
Ob6benuuss Bce Cayyaw, MOJYYaeM pelieHde HepaBeHCTBa: —2 < x < Y25 1<x< V2.

Omesem: [—2; —ﬁ), (1‘; ﬁ)

3apaHua AN CaMOCTORTENbHOro pelueHun

1. Pemure HepaBeHCTBO 1082;-2+9x+ 10(3:(2 +4x+1)<0.

x+4

> —4,
(x—3)"

2. PemmwuTe HepaBeHCTBO logs _
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4.

5.

6.

8.

9.

Pemmte HepaseHcTso log: (—logs x) + log, logsx < 8.

Pewmte HepaBencTBo log; (16x)-log,s(0,0625x)° < log, Txé'

Pemnre HepaBeHCTBO logg s (x2 — 4x + 3)-log,, , 3 813 < log (x2—2x - 8).

3x

+

win
R |-

Slog, -555—

3
PemiuTte HepaBeHCTBO logs%-logo.z(O,Mx) < Tog,5
2

Pernturte HepaBeHCTBO log4% +log; 8 < 3,5.

Pemmure HepaBeHctso log ,  (x+ 2)* < 1.

Peuite HepasencTBo log, _,(x + 3)-logs, ., ,(x — 2) > 0.

10. Pemvte HepaBeHCTBO ldgzxz_ (2 +3x-3) > 1.

1.

4.

5.

7’

8.

9.

Tpexuposounan pabora

Pemiure Hepasetctso log, , 5. (2202 -3x+1) > 0.

x+2

> —4.
(x - 5)*

Pemnre nepasenctso log; _,

Pemnte HepaBeHCTBO log(z,'s(—logS x) — logy s logix < 3.

Pemnre HepaBeHCTBO log§_5(4x)-logo_25 (0,25x) < log0,55~log5%.

Pewnre HepaseHcTBO logy (x2 + 2x — 3)-log,, , 12 < log2 2 (x?=5x+6).

X X
3log, =
2 2
Pemure HepaBeHCTBO log;“';c—i-log1 % < —FBQ-.
3 2

Pemure HepaBeHcTBO log5% + log, V5 < -15.

Peurure Hepasenctso log , ,(x + 2)° < 1.

Pewnre Hepasenctso log, , , (x + 4)-log,,, 5 (x + 2) > 0.

10. Pemure HepaBeHcTBO log, ,, _, (3x2~x—4) > 1.
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2.3. llokasarenbHbie HepaBeHCTBa

1. Peumnte HepaBenctBo 27 %4~ 16.2*° _ 9" 4 16 < 0.
Pemenne.
ITycts ¢ = 2%, Toraa HepaBeHCTBO MPUHUMAET BHA:

1662 - 128t -2t +16 < 0; 8t2—-64t—t+8 < 0;
Bt(t—8)—(t—-8)<0; (8t—1)(t—8)<0,

OTKyAa 1 <t<8.

8
O6bparHas 3ameHa: % < 2" < 8, orkyna -3 < x < 3.
Omeem: [-3; 3].
2. Pemure HepaBeHCTBO 6 _ ,1 < 0,75. -
-2 2'-4
Pemenue.

ITycts ¢ = 2° — 3, Torna HepaBeHCTBO IPUMeET BUI;

6 1 <_3_; 24t—24—4t—4—3t2+3<0; —3t2+20t—25<0;
t+1 t—1 4 4(t+ 1) (t—-1) (t+1)(e—-1)

3¢2 - 20t + 25 (3t —5)(t—5)

— 20, S/ 20,

(t+1)(t-1) 0 (t+1)(t—-1) 0

OTKyllat<A—1,1<t<%PUlHt>5.

IMpu t < —1 umeem: 2" -3 < —1; 2" < 2; x< 1.
Hpu1<t<%umeeM:1<2x—3<%,4< 2"<%; 2<x<log2—13£.
Ipu ¢t > 5 umeem: 2°—3 > 5; 2° > 8; x > 3.

Omeem: (—o0; 1), (2; 1082%], [3; +o0).

(&)—|x2+4x+2| 009
3. Pewure HepaBeHCTBO 3 7715 <0.
Pemiennue.
[Ipeo6pa3yeM HepaBeHCTBO:
3 |x2+ 4x+ 2| 312 3 [x2+4x+2|-2
i) (%) ., (o) o
2x+5 ! 2x+5 ’

2 —
|22+ dx +2| -2 > 0, Tak Kak 3 < 1.

Honyqemloe HEPABEHCTBO PAaBHOCHJIbHO HEPABEHCTBY %15 10

Paccmotpum aBa ciyyasi.
IlepBoiit ciyyait: x2 + 4x + 2 < 0. HepaBeHCTBO NPUHUMAET BUA:

—x2—4x-2-2
2x+5

x2+4x+4
2x+5

<o, a2 o

> 0; 2x+5

OoTKyZa x < —-g—. Wil x = —2,

C yuéroMm HepaseHCTBa x2 + 4x + 2 < 0, To ecth —2 — /2 < x < —2 + V2, nonyuaem pemenue

B aTOM Ciyuae: —2 — /2 < x < —-g-; x= -2,
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Bropoit cayuaii: x2 + 4x + 2 > 0. HepaBeHCTBO NPHHAMAET BHA:

x24+4x+2-2 . x*+4x . x(x+4) 0
2x+5 > 0; 2x+5 > 0; 2x+5 >0,

oTkyaa —4 < x < —-‘;1 wim x > 0.

C yuétom ycaosus x2+ 4x+2 > 0, To ectb ¥ < ~2 — V2 wmx > -2+ V2, nonyuaem peuse-

HMe B 3TOM cayvae: —4 < x < —2 -V2 wm x > 0.

O6bennHsAsA BCE CAYYaH, NOJNyuaeM peliieHHe HepaBeHCTBA: —4 < x < —%, x=-2,x20.

Omsem: [—4; ——5-), ;2, [0; +00).

2
92 -4
9_:2_ 3 4log.2(§2-1+lt)
4. PemmTe HepaBeHCTBO 4 ° — (—5{ + 1) ‘ < 3.
Pewenne.
Ipeo6pa3yeM HepaBEHCTBO:
0s2 (logﬁ”z)-g‘a'“
£ - (Z4) <3;
' 92 o4 [ o2 g2
1 3 9 9a?
4 -2 <3, 244__24 <6,
3x
<T+1>0, <x>__§_’
% +1=1,; | x = 0.

9x?

IMyctb t = 2 ‘. Torza NepBOEe HEPAaBEHCTBO CHCTEMhbI NIPHHUMAET BU/L
22-1t<6; 2e2-t-6<0; (2t+3)(t-2)<0,
3
oTkyna —5 <t < 2.

9x?

-+ 2
Ob6parHas 3aMeHa: —% <2* <2 9%— <1; 22 %, OTKyZa —% €x< %
x> -2 :
C yuéroM ycioBHi 3’ mosyyaeM pelleHHE HCXOIHOTO HEPABEHCTBa: ——;— <x <0,
x#0
2
0<x< '3—

Omeem: (-2;0), (0; 2],



X

(321-1)105‘/7—2

- 8. Pemnre HepaseHcTBO 2 0.
1-3x
Pemenue,
(x2+1)log -2 2Axt+1)
1-3x ! 1-3x !
92 F2_95% 929 5y . (2x-1)(x— 2) _
3r—1 <0 3x—1 <0 3x—-1
oncyztax<%wm%<x<2.
- 1Y T
Omeem.( OO’S)' [2,2].
1 1 x—-1
6. Pemm'eHepaBencmo(S-2’2)I—2(2-5") > 22,
Pemenne.
, 1 1,1 1 1L
(5-27)" —2(25) > 2 §Tr-227hs
-1 _1
( *)>42 5—5 Y4

1

Mycts ¢t = 5%, Torna HEPaBEHCTBO NMPHHUMAET BU:

t - t
orkyaa —1 < ¢t <0 mwmu ¢ > 5.
1
Mpu -1 < ¢t < 0 umeem: —1 < 5% < 0 — Her peurenwuii.

1

Hpu t > 5 umeem: 5° 25;%; 1, oTkyaa 0 < x < 1.
Omeem: (0;1].
7. Peuinte HepaBeHCTBO 54.35 F -1 —gi-tere20i 31’2+2.r+'2.

Pemenne.

Tpexcrasum 54 kak 2-3°, TOrna HEPaBEHCTBO NPHUMET BUL:

2‘3r2+2x+2_31—15x+20| > 3.\'24—2:4-2; 3x‘~’+2x+2 > 31—15“201; 2 +2x+2 > |—15x + 20!;

x24+2x+2 > —15x + 20, x2+17x—18>0, (x+18)(x-1) >0,
x-2)(x-11)3 0,

x2+2x+2 > 15x - 20; x2—13x+22 > 0;

otkynax < —18; 1 <x <2 wmx > 11,
Omeem: (—oo; ~18], [1; 2], [11; +oo).

0,

>4-2%



8. Pemute HepaBeHCTBO 45 — 3-5" + 0,6 < -95—

Pemenne.

15 -3.5406 < L; (5°-02)(97-3) < 0 (5°-57)(3"-3) <0;
x+1)(2x—-1) <0,
orkyaa —1 < x < 0,5.
Omeem: (—1;0,5).

1
9. Pemmre HepaBencTso 23" > 6.

Pemenue.
BosbMeM OT kaxXZ0H M3 4yacTell HepPaBEHCTBA JIOTapU(M 110 OCHOBAHHIO 2:
1

log2(2"-3;) > log, 6; x+-31;10g23 > log,3 + 1;
x2—x(1+log,3) +log, 3 S 0 (xr—1)(x—log, 3)
x ’ X

>0,

otkyza 0 < x < 1 wm x > log, 3.
Omeem: (0; 1), (log, 3; +00).

10. Pemnte HepaBeHCTBO 4-167 — 65-4" 4+ 16 < 0.
Pemenne.

Ilyctb ¢ = 477, Torna HEPaBeHCTBO NPUHUMAET BUI;
412 -65t+16 < 0; (4¢—1)(t—16) < 0;

omyua—i— <t < 16.

<47<16; -1 <-x<2,otkyma -2 <x < 1.

OG6patHas 3aMeHa: %

Omeem: [-2; 1].

3apaHua AnA CaMOCTOATENbHOrO peuweHna

1. Pemmre nepasenctso 5" 71— 25.5°7 — 57 4+ 25 < 0.

6 1 .3
1-2.2" 1_4.2° o'*+?

2. PemmMTe HepaBeHCTBO

4~5.r2 —ax+2l

3. Pemnre HEepaBeHCTBO 16 <o
5-2x
¥

-2 log, (1 —x)
4, Pemwwnte HepaBeHCTBO 47 — (1 —x) < 3.

2 _ -

5(,\ 3)logﬁ3 B 27.x+7

5. PemmnTe HepaBeHCTBO > 0.

6—x



1 1\¥-2
6. Pemure HepaBeHCTBO (9-5x2)x - 50 (5-3’) > 5"

2 _ ’ —0q 2 _
7. Pemmute HepaBencTBO 6.-5°° ~Ft 13 _gl-9w 17l 5 g2t -Txetd

3x
8. Pemnrte HepaBencTBo 250" — 5.2 + 1,25 < §4—

1
9. Pewure HepaBeHcTso 3°-25% > 45,

10. PemnTe HepaBeHCTBO 92 - 244-374+9 <0,

TpeHuposouHas pabora

1. Pemmre nepasenctso 0,57 7% —2.0,5""% - 64-0,5"7% + 128 < 0.

2. Pemmute HepaBeHCTBO —— - < %
e

-10.25x2 + 2x + 2|
- 0,04 <0

=

3. PeuiuTe HEepaBeHCTBO
x+5

(X + 1)2 -1
log, (~2)

.2
r+1
4. Pemure nepaBenctso 4" 1" — (—x) < 3.

(x2 - 1)logﬁ16 )
-32""

5. Pemnrure HepaBeHCTBO T < 0.

l _1_ x—1
6. PewuTe HEPaBEHCTBO (7-6"1))[ -6 (6-7'”) > 6"

2 _9x +54 —12x + 57 x?-9x+53
7. Pewnre HepaeHcTBO 47 ¥V - g7l 5 g gv o9

8. Pemure HepaBenctBo 12" — 729-4" + 364,5 < 37

L
T
9. Pemmre HepaBenctBo 81 -3 ¥ > 3.

3«

10. Pemmnre HepaBencrso 81" —730.97+27 < 0.



2.4. Cucrembl HEpaBeHCTB

3* 4+ 94 5 99,
33‘

i. Peurure cucTeMy HepaBEHCTB
logx+3(£;;;—1") < 0.

Pemenne.

1. PeiiiM mepBoe HEPABEHCTBO CHCTeMsL: 3* + S—f 2> 29.

3
Mycts £ = 3", TorAa HepaBEeHCTBO MPHMET BUA:
2_ — (-
t+%4-—29> 0. Bo2e454 o @==20) 5 ¢

t t
otkyra 0 < t < 2; t > 27,
Ipu 0 < ¢ < 2 monyuum: 0 < 3" < 2, orkyaa x < log; 2.

Ilpu t > 27 nonyyum: 3° > 27, otkyna x > 3.
Pemtenne nepBoro HepaBeHCTBA MCXOAHO# cuctemul: x < log; 2, x > 3.

2. Peutum BTOpOE Hepaséucmo cHcTeMbt: log, , 4 (5-}1) < 0.

Paccmotpum 1Ba cnyqaﬂ'.
[lepBbiit cayyaii: 0 < x+3 < 1.

x:1>1{ {x>3, N
_ HET pelleHHH.
[0<x+3<y; [3<F¥<E

Bropo# cayvaii: x +3 > 1.

0<Xl iy, [—1<xgs,
orkyaa —1 < x < 3.

4
x+3>1; x> -2
Pemenne BTOpOoro HepaBeHCTBa UCXOAHOH cHUcTeMbl: —1 < x < 3.
3. IMockombky —1 < log;2 < 3, mnonyyaem pewieHHe HCXOAHON CHCTEMhl HEpaBeHCTB:
-1 <x<log;2, x=3.

logs2 3

Omsem: (—1; logs 2], 3.

b , log, _ (x+2)-log,,3(3-x) <0,
2. Pemmure cHcTeMy HepaBeHCTB
412+x-3 _ 0,52.x1—6x—-2 <O0.

Pemienne.
1. Pemum nepBoe HepaseHCTBO cucTeMsl: log, . {(x + 2)-log, . ;{3 — 1) < 0.
3HayeHus, IPH KOTOPHIX ONpPEAENeHO HepaBeHCcTBo: -2 < ¥ < 1, 1 < x < 2.
. PaccmoTrpuM aBa cayyas.
- MMepsoiit  caywai: -2<x<1. Ilonyvaem; wto x+3>1, 3—-x>2, a 3Hauwr,
log,,3(3—x) >0; 2—-x > 1, Toraa ' :

log, (¥ +2)-l0g,,3(3~%) <0, f[log, (x+2)<0, JO0<x+2<1,
l-2<x< -2<x<1; —2<x<1,
orkyaa -2 < x < —1. : '
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Bropoii cayvaii: 1'<x< 2. Honyyaem, yt0 0 < 2—-x< 1, x+2>3, x+3 >4, 3—x> 1,

a 3HauMT, log, _,(x+2) < 0 ulog,,3(3 —x) > 0, crenoBatensro, npu 1 < x < 2 nepBoe HepaBeH-
CTBO MCXONAHOM CHCTEMbI BEPHO. '

Peuienne nepBoro HepaBeHCTBa MCXOAHOM cHcTeMbl: =2 < x € —1, 1 < x < 2.
2. Peminm BTOpOE HEPaBEHCTBO CHCTEMBI:

4.r2+x-3_0,,5212—61-—2<0; 22x2+2x-s<2-2x?+sx+2;
2x24+2x -6 < -2x2+6x+2; x2-x-2<0,
oTkyaa —1 € x < 2.

Peiierine BTOporo HepaBeHCTBa UCXOAHOM cucTeMbl: —1 < x < 2.
3. Pemenne HCXOAHOM cHCTEMBI HepaBeHCTB: ¥ = —1, 1 < x < 2.

Omeem: —1, (1;2).

=2 x -2
3. Pemure cucremy nepasencrs 4 4 ~ —17:27°+2<0,
' logs,_5(2x2 - 9x + 10) > 0.

Pemenne.
1
-1
1. Pemum nepBoe HepaBEeHCTBO CHCTEMBL: 4 2_17.2"*+2<0.

Ilycts ¢t = 27, TOrka HEPABEHCTBO NPUMET BHA:

%——?—HQ <0 22—17t+8<0; (2t—1)(t—8)<0,

omwm%<t<8p%<2‘<&—4<x<3.
Pelliense epBOr0 HEPABEHCTBAa MCXOXHON CHCTEMBL: -1 <x<3.
2. PemM BTOpOe HEPABEHCTBO CHCTEMBI: logs, _5(2x2 —9x + 10) > 0.
PaccmoTpuM ABa caydasi. Hlepsulii ciyyait: 0 < 3x — 5< 1.
’ 5

. 5 §<x<z
0<3x-5<1, }§<x<2, 25 0
logs, _5(2x2—9x + 10) > 0; 0 < 22— 9x+ 10 < 1; (2x—-5)(x-2) >0,

(2x-3)(x—3) <0,

3
Bropoit cayuvaii: 3x -5 > 1.

OTKyAa S cex<2

3x-5>1, x> 2, x> 2,
logs, s (222 —9x+10) > 0; | 222-9x+10>1; | (2x-3)(x~-3) >0,
oTKyAa x > 3.

" 5 :
PelileHHe BTOPOTO HEPaBEeHCTBA MCXOAHOM CHCTEMBL & < X < 2, x 2 3.

3
3. PenieHne MCXOJHOM CHCTEMBI HEPABEHCTB! —g— <x<2 x=23.
AMMMIMY Y x
-1 5 2 3
3
Omeem: (%, 2), 3.
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1
25 2-26.5"'+520,

4, PemuTte CHCTEMy HEPaBEHCTB
- x-logs;(3+x—x%) > 0.

Pemenue.
{

X
1. PemnM nepBoe HEPaBEHCTBO CHCTEMBL: 25 2-26.5""'+5>0.

Iyctp t = 5%, Torga HepaBeHCTBO HPUMET BUI

-2, 4550; 2-260+25>0; (E-1)(-25) >0,

2
5
otkyma t < 1 mau t > 25.
Ipu t < 1 momyyum: 5 < 1, otkyna x < 0.
"Tlpu t > 25 noayuum: 5° > 25, oTkyna x > 2.
PenreHue nepBoro HepaBeHCTBa HCXOAHOM cuctembl: x < 0, x > 2.

2. PemrnM BTOpOe HepaBeHCTBO CHCTeMBL: x-logs(3 + x — x2) > 0.

OueBuzHo, x = 0 sBASETCA pelIeHUEM.
IIpu x # 0 paccMOTpUM JBa ciyyas.
[epBbiit cayyait: x > 0.

x> 0, x>0, ' x>0,
logs(3+x-x2)20; |3+x-x221; |@x+1)(x-2)<0,

otkyaa 0 < x < 2.
Bropoii cayyait: x < 0.

x <0, x <0,
logs(3+x—-x2) <0, |0<3+x—-x2<1;

OTKyAa 1—_2@ <x < -1,

Pemenue BTOporo HepaBeHCTBa MCXOAHOM CHCTEMBI: 1——J2@ <x<-1,0<x<2.

3. Peurenne UCXOZHOI CHCTEMBbI HEPABEHCTB: 1—_2@ <x<-1,x=0,x=2.
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28x2 + 2x — 10

x3+ 6x2 +
x=35

< 2,
5. Pemmure cucreMy HepaBeHCTB

1 3
3|x+1|+—2—|x-—2|—5x<8.

Pewenne.
1. PeminM nepBoe HEPAaBEHCTBO CHCTEMBI:

2 _ 2
x3+6x2+£§x—$_l§—-12<2; x3 4+ 6x2 + 28x5 <0;
x4+ x3—2x2 <0 x2(x+2)(x—1) <0,

x—=3 x—5

otkyAax < -2, x =0 mwm 1 < x < 5.
Peienue nepBoro HepaBeHCTBa UCXOAHOI cucteMbl: ¥ < —2, x =0, 1 < x < 5.

2. PemiM BTOpOE HEPaBEHCTBO CHUCTeMbl 3 |x + 1] + 5 x -2} - fx < 8.

PaccmoTpuMm Tpu cayvas.
Ilepseiii cayyvait: x < —1. HepaBeHCTBO MpUHHMaET BHUA:
—8x-3-1x+1-3x<8 5r>-10; x>-2.

C yuérom ycaosus x < —1 noayyaem pemenue: —2 < x < —1.
Bropoit cayuaii: —1 < x < 2. HepaBeHCTBO NpHHUMAET BUA:
3x+3—5x+1—5x<8; x < 4.

ITonyuyaeM, 4To B 3TOM Ciyyae Bce 3HAYEHUS MepeMEHHON YAOBJIETBOPSIIOT UCXOAHOMY HepaBeH-
CTBY.

Tperwnii cayyait: x > 2. HepaBeHCTBO NIpMHUMAET BUJL

3x+3+—x-—1——x<8; 2x < 6; x<3.

2 2
C yuétoM ycnoBusi x > 2 noiyyaeMm peuienue: 2 < x < 3.
PelileHre BTOpPOro HepaBeHCTBAa MCXOAHOM cucTeMbl: —2 < x < 3.

3. Pemrenne ucxoxHOM cucTeMbl HepaBeHCTB: ¥ = —2, x = 0, 1 < x < 3.

Omsgem: -2, 0, [1; 3].

3aaaHMa ANA CaMOCTOATENLHOr0 peleHus

320-47%
64-27"

logozsﬂ(xze) < 1.

2,2.5% > 51,
log,, 0,25 > log,32x - 1.

25,
1. Pemnre cucTeMy HepaBEHCTB

2. PemuTe cucTeMy HEpPAaBEHCTB {

3.97-28-37+9 <0,

3. PemmTe cHCTeMy HepaBeHCTB )
log.(x+1)" < 1.
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4-6-2+8>0,

2x2+3x-5
' log3-——-;1—— <1

L

2‘+% > 21,

4, PemuTe CHCTEMY HEPaBEHCTB <

5. Pemmre cHcTEMy HEPABEHCTB <

v x+1
klog,_,( z )<0.
logs_,(x+3)-log,,4(5—x) <0,

6. PeunTe cHCTEMY HEPaBEeHCTB
{ 16x2-—5x+5 _ 0’2521’2‘#8‘?’30 < 0.

-

x-3

2 x-3
7. Pemmre cucremy nepasenct 4 9~ —82:37 "+3 <0,
logs, (222 — 13x + 21) > 0.

1
. I+-§
8. Pemmute cucTeMy HepaBeHCTB 4 81 ~ — 10-9°+1>0,

x-logg(5 + 3x—x2) < 0.

-

e x-

3 1
16 *-33.4 2+130,
(x—1)-log,, 5 (x + 3)-logs (x + 5)° < 0.

9. Pemute cMCTEMY HEPaBEHCTB <

-

3'+8.37>9,

10. PemnTe cucTeMy HepaBeHCTB { ) 9
2log , , a(4x?+1) <log,_ . (322 +4x+1).

x? - 4x

r

sl 10

9 T+
11. PemuTe CHCTEMY HEDaBEHCTB < 9 "-4.3 +27 >0,
l08g,2 _ 33,4 15(22 —2) < 0.

.

[ ]o _I_ii > _8’
87 a1

2 -
234+ 622 + 40x* +3x—24
§ x—8

12, PemMre cucTeMy HepaBEeHCTB 3
< 3.

T log,_,(28 - 3x—-x2) < 1,

13. PemnTe cHcTeMy HEPAaBEHCTB < _
My +7+ 14x — 24 5

x2—4x+3 -1
.

1 4
1083 —xix_—x_iL 3 4;
14. Pemnte cHCTEMy HepaBeHCTB < , , .
x—1 x-35

.

log-1 ST < -1,
15. Pemvre cucreMy HepaBeHCTB <
x2+6x+7+2—6x 9

x+2 x <r-—

\
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3. 3ALAHHA C MAPAMETPOM

1. Haiinute Bce 3HaYeHHA @, IPH KAXKAOM H3 KOTOPHIX YpaBHEHHe
' 2 3| =ax—2
X

Ha npomexyTke (0; +00) uMeeT Gosiee ABYX KOpHeii.

Pewenue.

Paccmotpum dynkumu f(x) = ax—2 u g(x) = !-i— - 3’. Uccneayem ypasuenue f(x) = g(x) ua
npoMexyTtke (0; +oo).
IIpu a < 0 Bce 3HayeHHs QyHkumu f(x) Ha npoMexyTke (0; +00) OTPHUATENbHBL, 2 BCe 3HAYe-

HHA QYHKUMH g(x) — HeOTpHILATENbHbI, M03TOMY NpH @ < 0 ypaBHeHue f(x) = g(x) He uMeeT pele-
HHH Ha mpomexyTke (0; +o0).

IIpu a > 0 pyuxuus f(x) Bospacraer. d)yﬂxuuﬂ &(x) ybbiBaeT Ha MpOMeXyTKe (0; —g—] MHO3TOMY

ypaBHeHue f(x) = g(x) HMeeT He 6osiee OZHOro PELIEHHs HA TPOMEXYTKE (0; i], [IpHYEM pellieHUe

3
6y11e1‘ CYILIECTBOBATh TOI/Ia ¥ TOJNBLKO TOrAa, KOraa /(—g—) < g(%) OTKYyAa MoayvyaeM a% -22>0,T0
6 _
ecTh a 2 5

Ha npoMexyTtke (%, +oo) ypaBHeHHe f(x) = g(x) npuHMMaer BUA ax — 2 = 3 — % JT1O0 ypas-

HEHHEe CBOJMTCA K ypaBHeHHIO ax?—5x+ 5 = 0. Byaem cuutarh, uto a > 0, MOCKOJIBKY Ciyyai
a < 0 6bu1 paccMoTpeH paHee. JJMCKDHMHHAHT KBaZipaTHOro ypasHeHus D = 25 — 20a, noatoMy 1ipu

4

a> 2 3TO ypaBHEHHE HE UMEET KOPHEH; IpH a = 25- ypaBHEeHUE HMEeT €AUHCTBEHHbIH KOpPEHb, paB-
ot 2; ipu 0 < a < % ypaBHeHHe HMEeT iBa KODHS.

5 "
Eciu ypaBHeHHe MMeeT [Ba KOPHA X, H X, To ectb 0 < a< T T GoabuiMii  KOpeHb

x, = S—EGE > 55; >2> -g— NO3TOMY OH TPHHAJIEXHT [IPOMEXYTKY (% +oc). Menbuinii kopetb

X NPHHAAIEXHT TPOMEXYTKY (-g—, +00) TOTZAa M TOJbKO TOTAQ, KOTAa

a(x, ——2)(x2—-%) = a(%)z—S‘%ka = —2@—9:& >0,

Takum 00pa3oM, ypasHeHue l-i— - 3' = ax — 2 WMeeT CJIeAyolliee KONHYECTBO KOpHel Ha mpome-

xyTxe (0; +o0): |
- Her kopseii upu a < 0;
— onH Kopensb TipH 0 < a < % Ma '>%;.
6 _ 5.
_nBaKopHﬂnpua=§ ua__:‘_’
6 -5
— TPH KOpHA.TpH = < @ < .

-8 3
Omvc»em.5<q<4‘.
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2. HaiiauTe BCce 3HaYeHHUA 4@, NIPU KAXK/IOM U3 KOTOPBIX ypaBHEHHE

alx-3| = 2

Ha npomexyTke [0; +00) ¥MeeT POBHO JBa KODHSI.

Pemenne.

PachOTpnM dyukuuu f(x) = alx - 3| n glx) = x+i2 Uccnenyem ypasHeHue f(x) = g(x) Ha
npomexyTke [0; +00).

Ipu a < 0 Bce 3HaueHus pyHkuMU f(x) Ha mpomexyTke [0; +00) HEMOIOKUTENbHBI, a BCE 3HA-
yeHMs1 GYHKUMM g(X) — MOJIOXKHUTENbHBI, I03TOMY NIpH a < 0 ypaBHeHue f(x) = g(x) He MMeeT pe-
HIeHH# Ha mpoMmexyTke [0; +o0).

IIpn a > 0 byukums f(x) BozpacTtaeT Ha npoMexyTke (3; +00). OyHkuus g(x) yoriBaeT Ha ITOM
NpOMEXYTKe, NO3TOMY ypaBHeHHMe f(x) = g(x) Bceraa MMeeT POBHO OZIHO pellieHHE Ha MPOMEXYTKe

(3; +00), nockoabky f(3) =0 < 1 = g(3) u f(3+7‘1-) =1>9 = g(3+%).

Ha mpomexyTke [0; 3] ypaBHenue f(x) = g(x) npuHuMaet Bua 3a — ax = xi ITO ypaBHEHHeE

+2
CBOAWTCS K YpaBHEHMIO ax?—ax + (5 —6a) = 0. Bynem cumtath, 4to @ > 0, NOCKO/NBLKY Cayyait
a<0 6bL1 paccMoTpeH paHee. JAMCKpUMUHAHT KBaZpaTHOTO ypaBHeHUS
4 .

D = a? - 4a(5 — 6a) = 25a2 - 20a, noatomy npu 0 < a < ¢ 3TO ypaBHEHHE He HMeET KOpHeil; pu

5
4 . 1 4
@ = 7 YPaBHEHHe UMEET eMHCTBEHHbIA KOPeHb, paBHbIi 5 NpH @ > 5 YPaBHEHUe HMeeT 1B KOPHS.
4 ,
Ilycth ypaBHEHME MMeeT ABa KOpPHs, TO €CTb a > 5 Torzna 06a xOpHs MeHbile 3, IOCKONbKY 11pH

x > 3 3HayeHHs1 QYHKUHMH 34 — aX HENOJIOXKUTE/NbHBI, a 3HaYeHUs DYHKLHH NOJIOKUTEJIbHBI.

5
x+2
Ilo Teopeme Bueta cymma kopHe#t paBHa 1, a mpousBeneHHe paBHO % ~ 6. 3HauMT, 60abIIMI KOPEHD
BCerZla MPUHAMIEXHUT poMexyTKy [0; 3], a MeHbLIMi NPUHANLNIEXKUT ITOMY NPOMEXYTKY TOCAA H

TOJILKO TOTZa, KOT/a % —-62>20, ToecTh a < %

Takum o6pa3oM, ypaBuenue alx — 3| =

) o
T+ 3 MMEET Cllenyloulee KOIMYeCTBO KOPHel Ha NpoMe-
xKyTKe [0; +00): ’

— HeT kopHe# npu a < 0;

— oaMH kopeHb 1ipu 0 < a < i;

_nnaxopﬂxnpna=%"a>%;
4 5
— TPY KOPHA IpH = < a < +.

a4 S
Omeem.a—s,a>6.

3. Haiiaute Bce 3Ha4YeHHa a, TIPH Ka)KIOM M3 KOTOPBIX HAMMeEHbIee 3HAUCHHE byHxuMH
' flx) =4x2—dax+a?+2a +2
Ha MHoXecTBe |x| > 1 He MmeHbiue 6. :

Pemenne.
I'padpnkom pynkuuu f(x) = (2x — a)2 + 2a + 2 sBaseTca napaboJia, BeTBU KOTOPOH HAMpPaBJIeHbl

a o
BBEDX, a BepIIMHA MMeeT KOOPAMHAThI (-2—; 2a + 2). 3HauuT, MUHKUMYM GyHKIHHU f(x) Ha Bceil umc-

JIOBOH OCH JIOCTUTaeTcs pn x = "21
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Ha mHoxectse |x| > 1 31a dyHKUMA JOCTHMraeT HaMMEHbIIEro 3HaueHHs JM6O B Touke X = =,

N

€CJIM 3Ta TOYKa NMPUHALJIEKUT MHOXECTBY, JHOO B OAHOI M3 TPAaHHYHBIX TOYeK X = *1.

Ecnu HanMeHbllee 3HaYeHHe (DYHKLHH He MeHbIle 6, TO U BCSAKOe 3HaueHHe PYHKLUHUU He MEHb-
me 6. B yacTHOCTH,

f(1) >6; a2—2a+6>6; ala-2)>0,
f(-1)>6; a2+6a+6>6; ala+6)>0,
OTKy/a M0JyYyaeM CHCTEMY HEPaBEHCTB

ala—2) >0,
ala+6) >0,
pelleHHsAMH KOTOpOi#t siBasiioTest a < —6; a = 0; a > 2.

a
IIpu a < —6 umeem: 3 < —3, 3HAYMT, HaMMeHbllee 3HayeHHe (QYHKLIHM JOCTUraeTcs B TOYKe

x = % uf (%) = 2a + 2 < —10, 4TO He yZOBJIETBOPSAET YCJAOBHIO 3a/IaYH.

ITpu a = 0 nmeem: % = (, 3HAYMT, HauMeHbllee 3HaueHue (YHKIHH JOCTHUraeTcsl B OAHOM M3
IPaHHYHBIX TOYeK X = 1, B KOTOPbIX 3HaueHHe QyHKUMH He MeHble 6.

a
Mpu a > 2 umeem: —g- > 1, 3HauMT, HaUMeHbllee 3HaYeHHe PYHKIMY JOCTHTAETCs B TOUKE X = o

uf (-g-) =2a+2 > 6, 4T0 yOBJIETBOPSIET YCJIOBHIO 3a/Ia4H.

Omeem: a = 0, a > 2.

4, Haiiavure Bce 3HaYeHMs @, TIPH KaKAOM M3 KOTOPHIX ypaBHEHHE
|2x2-3x—-2| = a—2x2-8x
6o He MMeeT pelieHMit, 160 ¥MeeT eAMHCTBEHHOE pelleHue.
Pelwenne.
PaccmoTtpuM dyHKIMIO
flx) = 222+ 8x + | 2x2 — 3x — 2|.
IMpu 2x2-3x-2 > 0O: ‘

2
1 : - Sy 37
xe(—OO, 2:|U[2,+oo) Mf(x)—4(x+8) R
Ipu 2x2—-3x—2 < O:
xe(—%;Z) n flx) =11x+2.
2
@Dynkuus y = 11x + 2 BO3pacTaeT Ha BCEH YMCIOBOi OCH. DOyukius y = 4 (x + %) - % y6bi-

BaeT IpH x < —g— ¥ BO3pacTaeT NIpU X > ——g—. TaxuMm o6pa3oM, pyHkuus f(x) ybiBaeT npu x < ——%

" 57
1 Bo3pacTaeT NpH x > —%. HauMmeHblllee 3HaYeHHe 3TOH (PYHKIIMM PaBHO — -~ U JOCTHUraeTCA Npu

16
x=-2
3
3HauMT, ypaBHeHue f(x) = a He ¥MeeT peleHuit npu a < .—“;’—Z;, MIMeeT eIMHCTBEHHOEe pelieHue
pH a = ——“;% Y MMeeT /Ba pelieHus 1ipu a > —%.
Yc0BuYe BLINOJHSETCA NP @ < —%.
57
a4 ——m.
Omeem: a < 16
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5. Haiigute Bce 3HaYeHHUs 4, MPH KOTOPLIX ypaBHEHUE
x“-&-(a—S)4 =|x+a-5]+lx—-a+5|
HMeEEeT eUHCTBEHHOE pelIeHHE.
Pemenne.

3ameTuM, 4TO €CJIH YUCTIO X, ABJSETCS pelieHUeM YPABHEHHUS, TO U YMCJIO —X, TAKXKe ABJACTCA
pellleHHeM 3TOFO ypaBHEHUsl. 3HAYMT, eCIM yPaBHEHHe MMeeT eMHCTBEHHOE PEUIeHHE, TO ITO pelue-
Hue x = 0.

[Ipu x = 0 ypaBHeHHe NPUHUMAET BUJ

V@a-5*=2a-5; (a-57*=2la-5; la-5|-(la-5/-2)=0,

otkymaa =3,a=3,a=17.
[Ipu a = 3 u a = 7 ucxogHoe ypaBﬂeHue npuHuMaeT BUA Vx4 + 16 = |x — 2| +|x + 2[. Ilpn

x < —2 mnpaBas 4acTb ypaBHeHMs paBHa —2x < x¥2 < Yx*+16. Ilpu -2 < x < 2 mpasast 4acTb
ypaBHEHHUs paBHaA 4, a JieBasi YaCTb ypaBHeHHs He MeHblle 4, IPHYEM PaBEHCTBO HOCTHTAeTCs TOJMLKO

npu x = 0. Ilpu x > 2 mpaBas 4acTh ypaBHeHus paBHa 2x < x? < Y/x' + 16. 3Hauut, HCcxoxHOE
ypaBHEHUEe MMeeT eIMHCTBeHHoe pelueHue x = 0.

[Ipu a = 5 ucxoaHoe ypaBHeHHe pUHUMaeT BUA x4 = 2|x|. Yncna —2, 0 u 2 aBas0TCA KOp-
HSIMH 3TOTO ypaBHEHHS.

Takum 06pa3oM, HCXOZHOe ypaBHEHHe MMeeT eJMHCTBEHHOe pemieHne mpu a =3 na = 7.

Omgem: a=3, a=17.

6. Haitaute Bce 3HaUEHHUsA @, IPH KAXKAOM U3 KOTOPHIX ypaBHEHHE
2+(2-a)=|x-2+al+|x—a+2|
UMeeT eIMHCTBEHHbIH KOpEeHb.
Pemenue.
Eciu x, siBjsieTcd KOPHEM HCXOAHOTO ypaBHEHMs, TO U —X, SIBASETCS €r0 KOPHeM. 3HayMT,
MCXOLHOE ypaBHEHHE UMEET eJHHCTBEHHbIH KOPEeHb, TOJbKO €CIIM Xy = —X,, To ecTb Xy = 0. Ioacra-
BMM 3HaueHue ¥ = 0 B MCXOZHOE ypaBHEHHE:

(2-a)’ =22-al; |2-al-(12-al-2) =0,

otkyxa iubo |2 —a|l =0, a =2, mbo |2 —-a|l =2;a =0 uwm a = 4.

IIpu a = 2 wucxoaHoe ypaBHenue npunumaet Bux: x? = 2|x|. KopusaMu 3Toro ypaBHeHus sBJis-
fotcst yncna —2; 0 ¥ 2, To-ecTb UCXOAHOE ypaBHEHHe MMeeT 6oJiee OZHOrO KOPHSI.

[Ipn @ = 0 u pu a = 4 ypaBHeHHe NMPUHUMaeT BUA: X2+ 4 = |x — 2| + |x + 2].

IIpu x < —2 3TO ypaBHEHHE CBOAUTCA K ypasHeHHIO X2 + 2x + 4 = (), KOTOpOe He UMeeT KOpHEH.

[Ipu -2 < x < 2 nonyyaem ypaBHeHue x? = .0, KOTOpoe UMeeT €IMHCTBEHHbIN KOpPEeHb.

IIpn x > 2 mony4yaem ypaBHeHHe x2 = (, KOTOpOe He UMeeT KOPHEN.

[Ipn @ = 0 ¥ npu a = 4 MCXOAHOE ypaBHEHUE MMEET €AUHCTBEHHBIH KOPEHb.

Omgem: a = 0, a = 4. "

7. HaiizuTe Bce 3HAaueHMs @, PH KAXKIOM U3 KOTOPHX ypaBHEHHUe
[ =1 2" +le =1+ (1 =2+ 27" = 4+ 4%
HMeeT eJHHCTBeHHOe peiliende. HaiiauTe 310 peleHne AIA KaKACTO NOTYYEHHOTO 3HAYEHHA a.
Pemienwe. .
Ecau x, ABJIAETCA pelieHHeM HCXOAHONO YpPaBHEHHS, TO (2 — Xp) TaKXKe ABJIAETCH €r0 PelIeHHEM.
3HaYMT, MCXOJHOE YpaBHEHUWE HMeEeT HEYETHOE YMCJIO KOpHEH, TOJNbKO eCiH Xy = 2 — x;, TO eCTb
xo = 1. IloacraBum 3HayeHHe x = 1 B ypaBHeHHE:
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a
l+%_=4+4a; =1,
20 ) 2a+1

-

274207 = 4445

oTkyaa a = —1.
IIpn @ = —1 ucxoxHoe ypaBHEHHE TIPUMET BHJ
[(x—1)?—4]+lx-1] = 4-(1 —x)

Orciona caenyer, yto 4 — (1 — x)2 > 0, a 3Haymr, |(x— 1)’ — 4] = 4 — (1 = x)°. UcxonHoe ypasB-
HEeHHe NPHHUMaeT BHJ |x— 1} = 0, 1 OHO MMeeT eNUHCTBEHHOE pellleHHe X = 1, YIOBJIETBOPSIOIIee
ycaosuio 4 — (1 — x)? > 0. CaenoBarenbHo, a = —1 YAOBJIETBOPSIET YCJIOBHIO 3aJa4H.

Omeem: a = -1, x = 1.

3

8. HaiinuTe Bce 3HauYeHHst G, TPH KOTOPBIX YPaBHEHHE

(logs(x + 3) — logs(x — 3))* - 7(log5 (x+ 3) — logs(x — 3)) —4a2—6a+ 10 =0
¥IMeeT POBHO /(Ba pelleHHs.

Pemenne.
IMyctp  t = logs(x + 3) — logs(x — 3), TOTlAa  ypaBHEHMe  3amuileTcs B BHIe
—7t—(4a2+6a—10)=0, oTkyma t=2a+5 wm t =2 - 2a. 3HayMT, pelieHHs] MUCXOAHOTO
yPaBHEeHHs — 310 pemleHMs  ypaBHeHmit  logs(x + 3) —logs(x —3) = 2a+ 5 Wi

logs(x + 3) — logs(x — 3) = 2 - 2a.
VccneayeM, CKOIbKO pelleHHH MMeeT ypaBHenne logs(x + 3) — logs(x —3) = b B 3aBHCHMOCTH

or b. IIpu x > 3 neBas yacTb omnpejeseHa ¥ NPUHUMAET BHA logs(x t 3) logs(l + ———) Ipu

x > 3 Boipaxenue 1 +3 TNIPMHMMAET 110 OAHOMY a3y BCe 3HaUeHMs U3 MpoMexyTka (1; +00). Ta-

6
-3
KHUM 06pasoM, ypaBHe}me logs(x + 3) — logs(x — 3) = b umeer oaxo penrerue npu b > 0 u He uMeeT

pewennit npu b < 0.

Ypasnenus logs(x + 3) — logs(x — 3) = 2a + 5 u logs(x + 3) — logs(x — 3) = 2 — 2a MOTyT UMETb

obmme pemenust npu 2a + 5 = 2 — 2a, TO €CTb NIpH @ = —-:Z-. Ilpn a = —% oba ypaBHeHMs! IPHHU-

maioT BuJ logs(x + 3) — logs(x — 3) = - ¥ MMEIOT OJHO pellieHHe.

[Ipu Apyrux 3HaYeHUAX 4 ucxozmoe ypaBHEHHe WMMeeT [Ba pelleHHs, eciu 006a ypaBHeHHs
logs(x + 3) — logs(x — 3) = 2a + 5 n logs(x + 3) — logs(x — 3) = 2 — 2a MMEIOT [0 OIHOMY PEILEHHUIO.
Tosyyaem cUCTEMY HEPABEHCTB: ’ '

2a+5 >0,
2-2a>0,

TO €CTh -—%< a<1.

Omeem: —%< a<i.

9. Haiignre Bce 3HaUYeHUA 4, IIPH KOTOPLIX ypaBHEHHE
(log,(x + a) — logy(x — a))’ = 3a(log,(x + a) - logy(x — @) + 2a2 —a—1=0

MMeeT POBHO /{Ba pellieHHsl.

Pewmenne.

Tycts ¢t = logy(x + a) — logy(x — a), TOr/la ypaBHEHHe 3alHILeTCsA B BUJE

—3at+2a¢2-a-1=0,

otkynat=a—1wmt=2a+1. 3Haqu'r, pellieHHs HCXOJHOrO ypaBHeHns — 3T0 obbeanHeHHe pe-
mennii ypaBrenuii logy(x + a) — logy(x —a) = a—1 u logy(x + a)—log,(x —a) = 2a+ 1.
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VccnenyeM, CKOMBKO pelleHHi HMeeT ypaBHeHMe log,(x + a) — logy(x — a) = b B 3aBucuMocTH
oraub. llpua#0ux>aux>—a, ToecTs Npu x > |a|, 1eBast YacThb ONpeaeseHa ¥ NIPHHUMAET

2a
x—a

NMPUHUMAET 10 OAHOMY

v BHI logg(itZ) =log2(1+x2_aa). IIpu x > |a| Beipaxenue 1 +

pa3y Bce 3HaY€HHUsS M3 MPOMeXyTKa (1; +o00) g a > 0 ¥ MpUHUMAET MO OXHOMY pasy BCE 3HAYEHUs

2a ) NMpUHHUMAET TIO
xX—a

ONHOMY pa3y Bce 3HaueHHs M3 mpoMexyTka (0; +oo) npu a > 0 ¥ NpUHHUMaET MO OAHOMY pa3sy Bce
3HayeHHs U3 npoMexyTka (—oo; 0) mpu a < 0. Takum obpasoM, ypaBHEHHE

u3 npomexyTka (0; 1) s @ < 0. 3HauuT, pu x > |a| BeIpaXeHHe log2(1 +

log,(x + a) — logy(x —a) = b

HUMeeT OHO pelueHHe npu ab > 0 u He umeeT pemreHuii npy a # 0 Hab < 0. [lpua=0ux >0
ypaBHeHue npuHuMaeT Bu 0 = b v 60 nmeeT GeCKOHEYHO MHOTO peltieHHH, 160 He UMeeT pelieHUH.

YpaBHenus logy(x + a) —log,(x —a) = a—1 u log,(x + a) — log,(x — a) = 2a + 1 moryT umethb
obuiue pemenus npua — 1 = 2a+ 1, To ectb mput @ = —2. [Ipu a = -2 oba yPaBHEHHUS IPUHUMAIOT
BUI log,y(x — 2) — logy(x + 2) = —3 u uMeloT 0AHO pelIeHHe. ‘
| Tlpy ApYrHX 3HAYEHHAX @ HCXOAHOE ypaBHeHHe MMeeT [Ba peLieHHs, ecaH 06a ypaBHEHHUs
log,(x + a) — logy(x — a) = a — 1 u logy(x + a) — log,(x — a) = 2a + | UMeIOT MO OZHOMY peLIeHHUIO.
[lonyyaem cucTeMy HepaBEHCTB:

(@a—1)a >0,
(2a+1)a > 0,

TO ecTh a < ——é—; a>1,

Omgem: a < —%, a>1.

10. HaiizuTe Bce 3HaYeHHUs a, IPU KOTOPBIX ypaBHeHHe

2
(lx+1l+[x—al) —2(Jx+1|+|x—al)+4a(1—-a)=0
MMeEET POBHO J(Ba pelleHHs.. ’

Pewmenue.

Ilycts ¢ = |x + 1| +|x — a|, Toraa ypaBHenue sanumercs B Bune t2 — 2t + 4a(1 — a) = 0, oTky-
Ja t=2a i t = 2 - 2a. 3Ha4HT, pelleHUs HCXONHOTO yPaBHEHHS — 3TO pellleHUs ypaBHEHU
lx+1|+|x—al =2a wn [x+ 1| +|x—-a| = 2 - 2a.

‘Hccnenyem, ckonbko pemennit umeer ypasHenue |x + 1] + |x — a| = b B 3aBuCHMOCTH OT @ U b,
PaccMotpum dynkumio f(x) = |x+ 1| +{x—al. pu a = —1 rpacduxom 3ToiK QYHKLUYN SBIISIETCA
JIOMaHasi, COCTOAIAA U3 TPEX 3BEHDbEB, YII0Bble KOM(ULHMEHTB KOTOPHIX paBHb —2, 0 U 2. MuHu-
MaJbHOE 3HaYeHHe JOCTHIaeTCs Ha OTpe3Ke C KOHLUAMHM —1 M a M paBHO |a + 1|. Taxum o6pasom,
ypaBHeHHe |x + 1| + |x — a| = b umeeT aBa pemenus npu b > |a + 1|, 6eckoHEYHO MHOTO peleHuit
npu b = |a + 1| u He uMeer pewenuit npu b < |a + 1|. B cayyae a = —1 ypaBHeHue 2|x+ 1] = b
MMeeT Ba pellleHus npu b > 0, oauo peulerive pu b = 0 U He UMeeT pemenuii npu b < 0.

YpasHenus |x + 1| + Ix—al =2a u |x+ 1| +|x—al = 2-2a MoryT uMeTp 06mue pelIeHus

mpu 22 =2-2a, TO ecTb NpU a = % IIpn a =% 06a ypaBHeHMs NPHHMMAIOT BHJ

lx+ 1] + lx—% = 1 U He MMeIOT pelIeHuH.

IIpu 1pyrux sHaYeHHMsAX @ UCXOLHOE ypaBHEHHe HMeeT POBHO /Ba pellleHHsl, eCJIM O[JHO U3 ypaB-
HeHWd |x + 1| +|x—al =2a u|x+ 1| +|x—a| = 2 — 2a He umeer pellueHHtit, a Apyroe umeeT ABa

pemleHus. JTH YCJAOBUsS DaBHOCH/IbHbI HEPaBEHCTBY (2a -la+ 1|)(2 -2a-la+ 1|) < 0. Ipu
a < —1 HepaBeHCTBO npuHumaer BuA (3a+ 1)(3 —a) < 0, KOTOpOEe BBINOTHSETCS npu mobom
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a < —1. Ilpu a > —1 HepaBencTBO NpuHUMaeT BUA (a — 1) (1 — 3a) < 0, oTkyaa ¢ yu4éTom yc/ioBHUSA

a > —1 nonyyaem: —1 < a < %; a>1.

TakuM 06pa3oM, HCXOAHOE ypaBHEHHE MMEET POBHO JBa peleHHsl NpH a < %; a>1.

Omeem: a < %, a>1.

11. Haiinure Bce 3HaYeHHUA a, NPH KOTOPBIX YpaBHEHHUE

(@a-1)x2+3x) —2((a=1)x?+3x) +1-a2 = 0
HUMEET POBHO /Ba pCLICHHA.

Pemenue.

IIycty t = (a— 1)x% + 3x, Torma ypaBHeHHe 3amuiuercs B Buie (2—2t+1—a? =0, orkyna
t=a+1 wi t = 1—a. 3HauuT, pellieHUS HCXOZHOTO YPaBHEHUS — I3TO pelIeHHUS YpPaBHEHHH
(a—1)x2+3x=a+1num(a—1)x2+3x=1-a.

UccnenyeM, ckonbko pelleHuit umeeT ypaBHenHe (@ — 1)x2 + 3x = b B 3aBUCHMOCTH OT a U b.
Ilpu a # 1 ypaBHeHue npuHuMaeT BHA (a — 1)x2 + 3x — b = 0. IT0 KBazpaTHOe ypaBHEHHe, JUCKPH-
MHHAHT KoToporo paBeH 9 + 4(a — 1)b. Takum obpa3om, ypaBHeHue (a — 1)x2+ 3x = b uUMeeT jBa

pelieHuss npu (a— 1)b > —%, oaHo pemerue npu (a— 1)b = —% U He MMeeT peLleHHA NpH

(a-1)b< —%. IIpu a = 1 ypaBHeHHe NMpUHUMAET BUJ 3x = b U MMeeT OHO pelleHMe.

YpaBHenus (a—1)x2+3x =a+1 u(a—1)x2+ 3x = 1 — a Moryt umeTb obLIME PEIIEHHS MIPH
a+1=1-a, toectb npu a = 0. [Ipu a = 0 0ba ypaBHeHUs IPUHUMAIOT BUA —x2 + 3x = 1 U uMe-
10T JIBa pellleHus.

IIpu Apyrux 3HaueHUsX @ UCXOAHOE YpaBHEHME UMEET POBHO /IBa pellieHHus, eciu Ju6o oba ypas-
HeHus (a—1)x2+3x =a+1 u(a—1)x2+ 3x = 1 — a UMEIOT 110 OAHOMY pelIeHHIO, JTUO0 OAHO M3
HHUX He MMeeT PelleHMii, a Ipyroe umeeT ABa pelieHus. [Ipu a = 1 Kax/Joe U3 ITUX YpaBHEHHIT uMeeT
€AMHCTBEHHOE pellleHHe M 3TU pelleHHs pa3jnyHbl. [IpH Apyrux 3HaueHHUsX @ BbINOJHEHO HepaBeH-

cTtBo a2 —-1 > —g, noaroMy ypaBHeHMe (a — 1)x2+ 3x = a+ 1 uMeeT Ba peLIEHMS. YpaBHeHﬁe

4
(@a—1)x2+3x = 1 — a He uMeeT pelienuit mpu (a — 1)? > %, TO eCTb NpH a < —% v 1pu a > -g—
Takum 06pa3oM, HCXOAHOE YpaBHEHHE MMeET POBHO /BA PelIeHHS NpH a < ——21—; a=0,a=1,
5 v
a > 2"

Omeem:a<—-;—,a=0,a=1,a>%

12. Haiigure Bce 3HaYeHMA @, MPH KAXJAOM M3 KOTOPbIX ypaBHEHHeE
ax+VyY-7—-8x—x2 =2a+3
UMeeT eIHHCTBEHHbI KOPEHb.
Pemenne,
3anuieM ypaBHeHUEe B BHIE

V—7-8x~x% = —ax + 2a + 3.

Paccmotpum aBe pyHKuMU:

flx)=yY-7-8x—x2 u g(x) = —ax + 2a + 3.
I'padukom dynkuun f(x) = Y 3% - (x + 4)* sBusercs noJy-

OKDY>KHOCTb pajidyca 3 ¢ LeHTpoM B Touke (—4; 0), nexauas
B BepxHeil MmosymaockocTd (cM. pucyHok). Ilpu kaxaom
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3HaYeHHH @ rpadHKOM QYHKUHMH g(x) ABNAETCA NPAMas C YIIOBHM KOI(PHIHEHTOM —a, NpoXoAsllas
yepe3 Touky M(2; 3).

YpaBHeHHe HMeeT eIMHCTBEHHBIN KopeHb, eciid rpaduku ¢yukumit f(x) u g(x) umenT enuH-
CTBEHHYIO 06HIyI0 TOUKY: 1H60 NpsiMast KacaeTcsi MOJYOKPYKHOCTH, THOO nepecekaer eé B eIMHCTBEH-
HOHM TOYKe.

Kacatenbnaa MC, npoBefiéHHasA M3 TOYKH M K NOJyOKPY>KHOCTH, HMEET YI/IOBOH KOa(D(PHLHENT,
paBHBIil HY/IO, TO €cTh NIpK @ = 0 MCXOZHOe ypaBHEHHe HMeeT eIMHCTBEHHbIA KopeHs. [Ipu —a < 0
npsiMasi He HMeeT OOINX TOYEK C MOJTYOKPYXHOCTBIO.

MpsMas MA, 3aJjaHHastl ypaBHeHHeM y = —ax + 2a+ 3, NPOXOAMT uepes Touku M(2;3) u

A(~7;0), cnenoBaTesibHO, €€ YIJIOBOH 'Koad)(bnunem -a = % IMpn 0 < —a < 1 npsiMast, 3aZjlaHHast

3
ypaBHEHHEM y = —ax + 2a + 3, umeet Be obmue TOUKH ¢ NOTyoKpykHocThio. [Ipamas MB, sanannas
ypaBHEHHEM ¥ = —ax + 2a + 3, npoxoauT yepe3 ToukH M(2; 3) n B(—1; 0), crenosarennbHo, eé yrio-

1
3
nMeeT yriioBo koadxpuiMeHT Goblile, yeM y npsamoit MA, u He Gosblue, yeM y npsiMoit MB, u nepe-

Boit k0apPuumeHT —a = 1. [Ipu -~ < —a < 1 npsmas, 3aJaHHas ypaBHeHHeM y = —ax + 2a + 3,

CEKaeT MOJYOKPYKHOCTb B €IHHCTBEHHOM Touke. [lomyyaem, yto npu —1 < a < -% NCXO/IHOE YpaBHe-

HHE UMeeT eANHCTBEHHbIH KopeHb. [Ipn —a > 1 npsiMas He HMeeT OGLIMX TOYEK C MOTYOKPYKHOCTBIO.

Omeem: —1<a<—%,a4=0.

13. HajiauTe BCe 3HaYeHMs a, NPH KaXKJAOM M3 KOTOPhHIX MHOXKECTBO 3HaY€HMI (PYyHKIMH
_ sin2x—2a
Y= cosdx+2
COZIEPXKHT 4HCJIO 1.

Pemenne.

Myctb 2 = sin2x, Torna —1 < z < 1 u TpebyeTcs HalTH BCe 3HaueHHs MapameTpa 4, IPH Kax-

JIOM M3 KOTOPBIX MHOXECTBO 3HauyeHHH PYHKLHH ¥ = ; —:.’:a2 , =1 € 2 < 1, conepxut uynciuo 1.
— &2
Yucsao 1 npHHAUIEXUT MHOXECTBY 3HaYeHHi pyHKuMM y = ; "gaz , —1 <2< 1, ecan u Tonbko
- L2
z—2a
€c/M ypaBHeHHe 1 = 39,2 HMeeT Xxors 6b1 ofiHO penieHue Ha oTpe3ke —1 < z < 1. 3ameTuM, yTO
— 22

z2—2a
~ 57 NPUBOAMTCA

npu —1 < z < 1 3HameHaresb He obpamaercs B HOMb. [ToaToMy ypaBHenue 1 = PP
—£2

K BUAY
3-222=2—-2a; 222+2-2a-3=0.
PaccMoTpuM KBagpaTHYHYI10 PyHKuMIo f(2) = 222+ 2z — (2a + 3). YpaBHenue f(z) = 0 nmeer xo-

Ts1 6bI OHO peHleHHe Ha mpoMexyTke [—1; 1] Toraa ¥ ToAbKO TOrAa, KOrJa AUCKPHMMHHAHT ypaBHe-
Hua f(z) = 0 u 3naveHne dyHkuMH f(z) Ha KOHue oTpe3ka [—1; 1] HeoTpHUATENbHBI.

f(1) >0 -2a-2>0 a<o,
(-1) =20, —2a 2 0, 25

a)—ﬁ,
1+8(2a+3)>0; 16a+ 25 > 0;

25
—-—— < .
To eCTb ~ - < @ <0

Omeem: —%<a<0.
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14. Haiinure Bce 3HaueHus @, PH KaXKAOM M3 KOTOPBIX MHOXECTBO 3HaYeHHil (yHKLHH
y= a+3x-ax
x2+2ax+a?+1

cozepxHuT oTpe3ok [0; 1].

Pemienue.

3anumem ypasHeHWe, 3ajaioniee QyHKUMIO, B BHAE ¥ = E_tM ObGnacts onpenenenus
(x+ a) +1

GYHKLMM eCTh BCEé MHOXECTBO JAEHCTBHUTEIbHBIX YHCEN, M HA HEM 3Ta $yukuus HenpepoiBaa. Caeno-
BaTEJIbHO, €C/IM NPH HEKOTOPhIX 3HAYEHHMAX @ CYIECTBYIOT TaKHe YHCJA X, H X;, YTO BLIIOJHAIOTCA

a+(3-ax, uil= a+(3-a)x,

paBeHcTBa 0 = 5 >
(xg+a)" +1 (x;+a) +1

, TO Becb oTpe3ok [0; 1] 6yaer npuHamiexars MHOXKe-

CTBY 3HaueHUH JaHHOH (yHKUMH. C APYroit CTOPOHBI, MOHATHO, YTO CYLUECTBOBAHHE TAKUX X, H X,
HeoOXoauMO.

PaccmoTpum ypaBHenue 0 = i"f—@—g—g)—x; (@a-3)x =
(x+a) +1

OHo uMeeT peluerue npH Jodom a # 3.

a+(3—-a)x

5 i x2+3(a@a-1)x+a2-a+1=0.
(x+a)+1

PaccMoTpum ypaBHeHHe 1 =

3JT0 YpaBHEHHE HMEET PEIICHKHE TOrAa ¥ TOJIbKO TOTA4, KOorjaa €ro AMCKpHMHHAHT HEOTPHLIATE/ICH!

9a—1Y°—4(a2—a+1)>0; 5a2—14a+5 > 0;
(0-22208) - 12215) 56,

OTKyna a < ————£ Wi a > __+_Z£

Takum 06pa3oM, INOCKOJbKY Lszﬁ < 3, ychAoBMIO 3aJayH Y/JAOBJETBOPAIOT 3HAYEHHUA

aé(—oo; 7_52}@] U [7+§‘[€;3) U (3; +0).

Omeem: a<7 2]/_ 7+2f <a<x3 a>3

15. Haitaure Bce 3HaYeHUA g, TIPH KaXKAOM M3 KOTOPBIX MHOXKECTBO 3HAYEHHUH (YyHKUHH

_ ya—=2sinx+1
y_
cos?x+a+2ya +1

coaepxut orpe3ok [1; 2].

Pemenwue.

Va —2z+1
1—22+(1/—c?+1)2

IMockonbky 2§ < 1 u 1 +(1 +Va )2 > 2, o ana moboro a > 0 ¢pyHkimsa f(z) onpeseneHa Ha
BCéM oTpeske [—1; 1] u HenpepbiBHa Ha HéM. CienoBaTesbHO, €CAM MPH HEKOTOPHIX 3HAYEHHAX
a > 0 Ha oTpeske {—1; 1] CyIIECTBYIOT TaxHe YHCAA Z, U 25, YTO BBITOJHAIOTCA paBeHCTBa f(2,) = 1
H f(2,) = 2, To Bech oTpe3ok [1; 2] Gyaet npuHamnexaTh MHOXKECTBY 3HaYeHMH JaHHOH pyHkuuu. C
ADYTOii CTOPOHDI, TIOHATHO, YTO CYLIECTBOBAHHE TAKHX 2| M 2, HeobxoauMmo.

Iycts z = sinx, a f(2) =
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PaccMoTpHM ypaBHeHHe Va—2z+1 7 = 1. C yuérom Toro, yto |z] < 1, OHO 3KBMBaJIEHTHO
1-22+(Ya+1)
ypaBHeHHUIO 22 — 2z — (a +Va + 1) = (. INCKPUMHMHAHT 3TOTO ypaBHEHHS
D=4+4(a+Va+1)>0
IIpY BceX 3HayeHusAX a > 0. 3HauyuT, OHO uMeeT XOTs Obl OJHO pelieHHe Ha oTpe3ke [—1; 1] Toraa u

TOJIbKO TOrZa, Korja 3HaueHue (pyHKUUHU ¢(2) = 22— 2z — (a +Va + 1) XOTs1 Obl HAa OIHOM M3 KOH-
" 1oB orpeska [—1; 1] HeoTpuuaTenbHO:

—(a+Va+1)>0 [a+f—2>0 (Va' +2)(Va' -1) <0 _a<ya <,
> 0;

~1-(a+Va+1) a+Ya+2<0; a+ya +2<0;

orkyaa 0 < a < 1.

PaccmoTpum ypaBHeHue Ya-22+1 = 2. C yuéTtoM Toro, 4To |z| < 1, OHO 3KBMBAJIEHTHO
1-22+ (}/E' + 1)
ypaBHEHMIO 222 — 2z — (2a +3VYa + 3) = 0. JIMCKDHMHHAHT 3TOTO YpaBHEHHS
D=4+8(2a+3Ya+3)>0

TpH BCeX 3HayeHUAX a > (. 3HauMT, OHO MMeeT XOTs 6bl 0AHO pewenne [—1; 1] Ha oTpeske Torxa u

TOJILKO TOTZQ, Koraa 3HadeHHe GyHKUMM @(2) = 222 — 2z — (2a +3ya + 3) xoTst Obl Ha O/IHOM H3
KOHLOB oTpe3ka [—1; 1] HeoTpuuaTenbHO:

4-(2a+3Y/a+3)>0 [2a+3Ya-1<0
—(2a+3Y/a+3)>0; |2a+3Ya+3<0;

(ﬁ+3+4]g17)(ﬁ_1411j_3)<0; 117+ <7< 1
OTKynaO<a<13—_§ﬁ.

13 -3y1
HOCKOJIbe _Sﬁ <1, IOJIYyYHM BCe 3HAYEHH S napaMmeTpa a, NpH KaXXJ0oM U3 KOTOpbIX MHO-

XKeCTBO 3HaueHMH PyHKUMH y = Va = 2sinz + 1 cozepxuT oTpe3ok-[1;2]: 0 < a < M
cos?x+a+2Ya + 1 8

Omeem: 0 < a < 13_3 17
16. Haitante Bce 3HaueHHs g, PH KaXIOM U3 KOTOPHIX MHOXECTBO PellieHHii HepaBeHCTBa
a—(a?-2a—-3)sinx+4
cos?x+a?+1

<1

[0 5]
COMEPXHUT OTpe3oK | 0; 6 I
Pemienne.

YcnoBue 33aAa49M BBINTOJIHEHO TOTZA M TOJBKO TOrAa, KOraa Ajs Joboro x € [O, EE

3 ] JaHHOe Hepa-

BEHCTBO BEPHO.
ITycts z = sinx, Toraa 0 < z < 1 MCXOAHOE HEPABEHCTBO PMHMMAET BUI

a—(a2-2a-3)z+4 . 22-(a’-2a-3)z+2+a—-a?
a?+2-22 <t a?+2- 22 <0
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Ilpn 0 < z< 1 numeem: a2+ 2 - 22 > 0, NO3TOMY HUCXOAHOE HEPABEHCTBO IKBMBAJIEHTHO Hepa-
BEHCTBY 22— (a?2—-2a-3)z+2+a—-a?< (. Takum obpasoMm, HeoOXOAMMO HalTH BCe 3HaYeHHUs
rapamMeTpa a, IpH KaXXZ0M U3 KOTOPbIX HepaBeHCTBO 22 —(a?—-2a—3)z+ 2+ a —a? < 0 cnpaBea-
JIMBO IJIS BCeX 2, MpUHaLIexXanmx otpesky [0; 1].

PaccmotpuM dyHikimio ¢(2) = 22 — (a2 — 2a — 3)z + 2 + a — a?. Eé rpapukom sBisieTcs napaboiia,
BeTBH KOTOpOI1 HanpaBJjieHbl BBepX. [l Toro, 4To6bl IpH BCeX 2, MpUHaAIexaux otpe3ky [0; 1], Bbi-
NIOJIHSUIOCh HepaBeHCTBO ¢(z) < 0, Heo6XOAHMO U IOCTATOYHO, YTOObI BBIIOJIHSLIACh CUCTEMA HEPABEHCTB

¢0)<0, |2+a-a2<0,
o(1) < 0; 1-(a?2-2a-3)+2+a—-a2< 0;

(a+1)(a-2) >0,

o=t a-3217) .

4

OTKyZa a < 3—_4@1411“61 > 3+4 o7

Omeem: a < 3—_4@ a> 3+4 57.

17. Haiigute Bce HeoTpHLIaTeIbHbIE 3HAY€HHS @, PH KaXIOM M3 KOTOPBIX MHOXECTBO DelleHHH He-
paBeHCTBa

a+x? - 4logys(a? — 2a + 4) S 1

T =
3Vixt+x2+a+4+ logg's(az —-2a+4)
COCTOMT U3 OJHOM TOYKH, U HaiifMTe 3TO peLIeHHe.

Pewmenne.

Ecsiu HepaBeHCTBO BbIIOJIHSETCS B TOYKE X, TO OHO BBIMOJHEHO H B TOUKe —x,. CJie10BaTelsibHO,
4yTOOBI HEPABEHCTBO BBIMOJIHAJIOCH TOJBKO B OXHOM TOYKe, HEOOXOAMMO, YTOObl OHO BBIIOTHSJIOCH
TOJIbKO npu x = ().

Takum 06pa3oM, J0MKHO OBITh BBINIOJTHEHO HEPABEHCTBO

a — 4logys(a%—2a+ 4) S 1

a+4+ loggﬁ(a2 - 2a+4)

[Tockonbky a > 0, 3HaMeHaTenb APOOM MOJIOXKHTENEH, a 3HAYUT, HEPABEHCTBO 3KBUBA/IEHTHO
cefyioneMy HepaBeHCTBY:

2
a+4+logis(a2—2a+4) < a-4logys(a?—2a+4), (logys(a?—2a+4)+2) <0,
loges(@2—2a+4)+2=0, a>—2a+4 =4,

otkyna a = 0 wim a = 2.

[Ipn a = 0 win a = 2 umeeMm: logys(a? — 2a + 4) = —2.
IIpu @ = 0 HepaBeHCTBO NPUHMMAET BUA
2,8 .
1< T ;o 3Vt +x2 <x?% 63xt+9x2 < x4 (62x2+9)x2 < 0,
3VTx*+x%+8

otkyAa x = 0.
[Ipn @ = 2 HepaBeHCTBO MPUHMMAaET BHJ

2
1< —2210 o 3T AT <xk 63+ 9x2 < xf (62224 9)x2 < 0,
3VTxi+x2 + 10
otkyna x = 0.
Takum 06pasoM, yCJOBHIO 33/ia4H yAOBJIETBOPSIOT @ = 0 u a = 2.

Omeem: a =0, x=0wma=2,x=0.
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18. Haiiaure Bce 3HaYeHUS a, U1 KAXAOro U3 KOTOPbIX ypaBHEHHUE
|3sin22x —a] +{3cosdx-2a—-3| =a+6

uMeeT XOTs Obl OJJHO pelLIeHHe.

Pemenue. ‘ ,

Iyctp y = 3sin? 2x, toraa 0 < y < 3 u ypaBHeHHe NPUHUMAET BHJ ~

ly—al+2ly+al =a+6.

Taxum 06pa3oM, HeOOXOAMMO HAHTH BCe 3HAUEHHA TapaMeTpa a, NP KOTOPBIX MOC/eIHee ypaB-
HeHHe uMeeT XOTA Obl OAHO pelreHHe Ha otpeske [0; 3].

IIpu a = 0 ypaBHeHHe nannMaeT Bua 3|y| = 6 u umeer peuieHne y = 2 Ha otpeske [0; 3].

Paccmotpum dyukumio f(y) = |y —al+ 2ly +al —a— 6.

Eciu a < 0, To npu y < —a 3Ta GyHKuusA yObIBaeT, a NpU ¥ > —a OHA BO3pacTaeT. 3HAYUT,
(YHKIMA TOCTHTaeT HaMMEHbLIEro 3HayeHUs B Touke —a. Ecmm 0 < —a < 3, 1.e. -3 <a <0, 10
AJs Toro, 4yTobbl ypaBHEHHE MMeENO XOTs Obl 0fHO pemeHue Ha orpeske [0; 3], Heob6xoxMMO, 4TOOMI

f(—a) < a n aocratoyHo, yToObI XOTs Obl HAa OJHOM M3 KOHIIOB oTpeska [0; 3] dbyukuus f(x)
NpUHUMAJIA HeOTpnuaTeJlbﬂoe 3HayeHue:

-3<a<0, [(-3<a<0,
fl=a) <0, ~-3a-6<0,
< <4
f(0)>0 3lal-a-62>0
k (3) = 0 l3—a|+2|3+a| a+6;
-3<a<o, -3<a<0,
az> -2, a> -2,
) 3 ) 3
a <—5 . a < "'E
(3-a)+2(3+a)>a+6; 320,
otkyna —2 < a < 0. )
Ecnmu —a > 3, T. e. a < =3, 1o dyHkumus f(x) y6piBaeT Ha BceM oTpeske [0; 3], a 3HAUMT, 4TO6BI
ypaBHEHME MMeJIO Ha HEM peHleHHe, HeOAXO0AMMO U A0CTAaTOYHO, yTobObl f(0) > 0 u f(3)
a < -3, < -3,
f(0)>0 3Ial a+6
f(3) > 0; |13~-al+2|3+al <a+6;
a < -15, a<—15 yer peleHui.
3-a-6-2a<a+6, a>—%,

Ecan a > 0, To npu y > —a dyHkuusa f(y) sosdpactaer. 3HauuT, 3Ta (HYHKUUS BO3pPAcTaeT Ha
BcéM npoMexcytke [0; 3]. CrenoBartesbto, uto6nt ypaBHenue f(y) = 0 umeno xota 6bl OAHO pelIeHHe
Ha otpe3ke [0; 3], HeobxoxuMo, yTobnl f(0) < 0 u f(3) > 0
a >0, a >0,
f(0) <0, 3lal—a—-6 <0,
f(3) > 0; |13—al+2|3+al >a-+6;

a >0, a >0,
a <3, a <3,
|13—al+2(3+a)>a+6; |3-al > —a,
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otkyaa 0 < a < 3.

Taxum obpasom, ypaBHenue |3sin?2x — a| + |3cosdx — 2a — 3| = a+ 6 umeer xoTs 6bl OAHO
peuieHue npu —2 < a < 3.

Omeem: -2 < a < 3.

19. Haitnute Bee 3HaueHMs a, IPH KaXIOM M3 KOTOPBIX CHCTEMa ypaBHEHHUIi
2x? + 2y? = 5xy,

(x—a)’ +(y - a)® = 5a4
HMEET POBHO ABa PELIEeHHS.

Pemenne.

IIpeobpasyeM cucTeMy ypaBHeHHit:

(x-2y)(y - 2x) =0,
(x— a)2 +(y — a)2 = 5a4;
x =2y,

(x—a)2 +(y—a)2 = Sat

y = 2x,

(x - a)z +(y - cz)2 = Sal.

3ameTuM, UTO BTOpasi CHCTEMa B COBOKYITHOCTH TIOJTydaeTcs M3 NepBOil 3aMeHOM X Ha y, a y Ha

x. 3HAYHUT, eCJIM mepBasi CUCTeMa MMeeT pelneHue (a; b), To pemenunem BTOpo¥ Gyaer (b; a). Cneno-

BaTeJ/IbHO, HCX0AHas CUCTEMA ypaBHeHnﬁ HMEET POBHO ABa pE€UICHHs TOrda U TOJIbKO TOraa, Koraa CH-
CTeMa

x =2y,
(x— a)2 +(y — a)2 = Sa‘
MMeeT POBHO OHO HETPMBHAIbHOE PEllEeHHe. ‘
x = 2y, x =2y,
(x—a)+(y-a)’ = 5a 2y —a)’ + (y — a)’ = 5a%;

x=2y, x =2y, 2
5y? — 6ay = 5a* — 2a2; (y_B?a) - 02(50—-21;(5a+1).
Ilocneansis cucreMa HMMeeT PpPOBHO OAHO pelleHWe TOrAa M TOJbKO TOrAa, KOTA4
02(50_215)(5‘”' b~ 0, Toectrbnpua=0,a= % na= —%.
Mpua =

0 [oJiy4yaeM, 4TO NMOCJE€AHAA CUCTEMAa UMEET TPHBHAJIbHOE PELIEHHE.

: 6.3
led a= ';— IoJjiy4yaeM, 4TO NOCJAE€AHAs1 CHCTEMAa MMEET DENICHUE (E, E , @ 3HAYHUT, HCXOJHasA

CHCTEMA MMEET POBHO /IBA PEIEHHU.

1 6 3
Hpﬂ a= —3' noJjsiyyaeM, 4TO IIOCJ/IEAHSAA CUCTEMAa HMEET pelueHue (—g; —'2—5- y a 3HA4HT,
HUCXOAHasl CHCTEMA MMEET POBHO /[iBa PELICHHA.

1 1
Takum _06pa30M, MCXOAHAsi CHCTEMA UMEET POBHO /B2 PEIIEHHs TONbKO IPH @ = — WJIH a=-<.
R P
Omeem: a = —;, a = —

1
5 5°
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20. HaiinuTe BCe 3HAYEHHUS @, PU KAXKIOM M3 KOTOPbIX CHCTEMA ypaBHEHHH

@r-xy+3x—y—-6yx+2 _

6—x

x+y—a=0
HMeeT PpOBHO A1Ba Pa3JIMYHbBIX pEILIEHHA.

Pemenue. :
3anuuieM nepBoe ypaBHEHHE B BUJE
-3 @+2-0Yx+2 _
Y6 -x [
[lpu x < —2 1 x > 6 seBass 4aCTb HE HMeeT’ cMbicaa. IIpu u
_2 < x< 6 ypaBHeHMe 3ajaeT mpsmble y =3, y=x-—2,
x = —2 (CM. PUCYHOK).

[pu KkaxaoM 3Ha4eHHH a ypaBHeHue x+y—a =0 3ajaer
NpsAMYI0, NapajlieJbHYI0 NpsAMOi x +y = 0 MM COBMAAAIONIYIO C
ueit. [Ipn —2 < x < 6 Takas npsivasi IepeceKaeT NpsAMYy y = 3
npu 1<a<@9, nepecekaer mpAMyl0 Yy = x—2 npH

—6 < x < 10, nepecekaer npaAMyo x = —2 NPU JOGOM 3HaYeHUH
a. Ilpu s3TOM mipsiMbie x + ¥ —a = () MPOXOAAT Yyepe3 TOYKU nepe-
ceyeHUA MpsMbIX X = =2,y =3 uy =x—2npua = -6,a =1
na=38.

Yucno pelleHWi WMCXOAHOH CHCTEMbI paBHO 4YHCTYy TOYEK IepeceyeHMs NpAMBIX y = 3,
y=x—2,x=~2cnpamoil x+y—a = 0 npu ycinosun -2 < x < 6.

TakuM 06pa3oM, HCXOAHasi CHUCTEMa MMeeT DOBHO JBa pemeﬂnﬂ npu -6<a<1; a=38§;
9<a<10.

Omeem: -6 < a < 1; a_8 9<a<10.

21. HaiiquTe Bce 3HAYEHUS @, PU KAXKIOM U3 KOTOPHIX CHCTEMA ypaBHEHUI
2x—2y—2 = |x2+y2 -1},

y =alx—-1)

nmeet 6oJiee ABYX pellieHUN.

Pewenne.

HN306pasuM Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBO TOYEK,
KOOPAMHATBI KOTOPBIX Y/IOBJIETBOPSAIOT I€PBOMY YPaBHEHMIO CH-
CTEMBL.

PaccmoTtpum aBa cayyas:

1) Ecau x2 + y? > 1, To nosny4yaeM ypaBHEHHe

2x-2y—-2=x24+y2-1;
-2x+y?+2y+1=0;
@—-1Y+@y+1)" =1

[TonyyeHHoe ypaBHeHHMe 3alaeT OKPYXKHOCTh C LIEHTPOM B
touke O,(1; —1) u paguycom 1.

2) Ecan x? + y2 < 1, TO nony4yaeM ypaBHeHHe

2x-2y—-2=1-x2-y? x2+2x+y?-2y-3=0;
x+ 1) +y-1)" =5

[TonyyeHHOe ypaBHeHHUE 3aJaeT OKPYXKHOCTb C LleHTpoM B Touke O,(—1; 1) u paguycom ]/3 .

[MonyyenHble OKpYXHOCTH mnepecekalorcsi B AByX Todkax A(1;0) u B(0; —1), sexammx Ha
OKPYXHOCTH x? + y2 = 1, 03aTOMY B MEepPBOM CJly4ae MOJy4yaeM AYTy ®; C KOHLIAMU B TOYKax A u B,
BO BTOPOM — YTy ®, C KOHL[AMH B TeX e TOYKaX (CM. PUCYHOK). ‘
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PaccMoTpUM BTOpOEe ypaBHEHHE CHCTEMBL. OHO 3azaeT npfmylo m, KOTopaa MPOXOJAUT Yepe3 TOY-
Ky A ¥ yrioBoit ko3 dUiIMeHT KOTOpO# paBeH a.

Ilpu @ = 1 npsmas m NpoXonuT yepes TOYKH A U B, TO eCTb UCXOAHAA CHCTEMA MMeeT JBa pe-
ILIEHUS.

Ilpn @ = 2 npamas m nepnenaukyaspHa npsmoit 0,A, yriosoii koapPUIMEHT KOTOPOil paBeH

1 A
— 7 SHAYMT, MIPAMAS M KACAETCA AyTH O, B TOUKe A M MepeceKaeT Ayry ®, B ABYX TOuKax (0AHa M3

KOTOPBIX — TOYKa A), TO €CTh UCXOZHAS CHUCTEMA UMEET JBa pPELIEHHUS.

Ilpu 1 < a < 2 npaMas m nepecekaeT KaXAyio U3 AYT 0, U W, B TOYKe A M ellle B OAHOIi TOUKe,
OTJIMYHOM OT TOYKH B, TO €CTb UCXOAHAsi CHCTEMA UMEET TPH PEelIeHHS.

Ilpu 0 < a < 1 npsmMas m He nepecekaeT AyrH ®, U ®, B TOYKAX, OTJIMYHBIX OT TOYKH A, TO €CTb
HCXO/HAsi CHCTEMa UMeeT OZHO peLIeHHe. 2

Ilpu @ < 0 uau @ > 2 npsAmas m nepecekaeT Ayry ®, B ABYX TOYKaX M He NepeCeKaeT AYry W,
B TOYKAX, OTIIMYHBIX OT TOYKH A, TO €CTb HCXO/Hasi CUCTeMa MMeeT /[IBa pellleHHs.

3HaAYHUT, UCXOXHAsA cUcTeMa UMeeT GoJiee AByx peweHui mpu 1 < a < 2.
Omeem: 1 < a < 2. T .

22, Haliaure Bce 3HaY€HUsA 4, IPY Ka’KAOM M3 KOTOPBIX CHCTEMa ypaBHEHHH
-8x+y?+4y+ 15 = 4|2x —y — 10|,
x+2y=a
uMeeT 6oJiee AByX pelleHui.

Pemenue.

N306pa3uM Ha KOOPAMHATHON IJIOCKOCTH MHOXECTBO
TOYEeK, KOODAMHATHI KOTOPBIX Y/JAOBJIETBOPSIOT IE€PBOMY
YPaBHEHHIO CHCTEMBI.

PaccmoTrpum aBa ciyyas:

1) Ecau 2x -y — 10 > 0, To mosyyaeM ypaBHEHHE

2-8x+y?+4y+ 15 = 8x — 4y — 40;
x2-16x+y2+ 8y + 55 = 0;
(x—8)" + (y +4)° =25.

[lonyyeHHOe ypaBHEHHE 33/1a€T OKPYXKHQCTb C LIEHTPOM
B Touke O((8; —4) u paguycoMm 5.

2) Ecin 2x — y — 10 < 0, To mosyyaeM ypaBHeHHe

-8x+y?+4y + 15 = 4y — 8x + 40;
x2+y? =25, _

[onyyeHHOe ypaBHEHHE 3a/1aeT OKPYXXHOCTb C leHTpoM B Touke O,(0; 0) u paauycom 3.

[TonyyeHHBIEe OKPY>KHOCTH IepeceKaloTcsi B ABYX Toukax A(5; 0) u B(3; —4), nexawmux Ha nps-
Moit 2x —y — 10 = 0, moaToMy B MepBOM CJiyyae MoJy4yaeM Ayry ®, ¢ KOHIIAMH B TO4YKax A u B, Bo
BTOPOM — YTy ®, C KOHIAMH B TeX Xe TOYKaX (CM. PUCYHOK).

3aMeTHM, YTO TOYKA C(]/g' ;25 ) JIEXKMT Ha ayre @, U npsamas O,C nepneHAUKy/IsipHa MPsAMOiA
0,0,. _

PaccMoTpuM BTOpOoe ypaBHeHHe cucTeMbl. OHO 3aaeT MpsAMYI0 m, napajjenbHylo npsamoii 0,0,
WJIM COBIAZIAIOMIYIO C HEd. '

IIpu @ = 5 npsiMast m nepecekaeT KaxXAylo U3 AYr ®,; U W, B TOYKe A M eille B OJHOH TOUKe,
OTJIMYHOU OT TOYKH A, TO €CTb MCXOAHAs CHCTEMA UMEET TPH PEIIeHHS.

AHaJIOTHYHO, TIPpH @ = —5 NpsAMas m NPOXOAUT Yepe3 TOYKY B M MCXOAHas CHCTeMa UMeeT TpH
peLieHusl.,

Ipu a = 5Y/5 npsAmas m NPOXOAMT yepe3 TouKy C, 3HAUUT, IPAMAs M KACAETCA AYT @, H Wy, TO
€CTb MCXOIHasi CUCTEMA MMeEET Ba pelleHu.
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AHANOTHYHO, IpH @ = —57/5 npsAMas m KacaeTcsi AyT 0, U O, TO €CTb HCXO/IHAsA CHCTEMA NMEET
IBa pelleHHsl. » '

Ipu -5Y5<a< -5mwm5<a< 5Y/5 npsAmas m nepecekaeT Kax/aylo U3 AT O; W W, B ABYX
TOYKAX, OTJIMYHBIX OT ToYeK A M B, TO €CTb HCXOAHAsi CHCTEMA MMEET YEThIPE PELIEHHA.

IIpu —5 < a < 5 npsiMas m NEPECEKaeT KaXAyio U3 AYT W, U ®; B TOUKE, OTJIMYHOM OT ToYek A
U B, To ecTb HCXOAHAs CHCTEMa MMeeT [Ba PELICHMS.

Ipu a < —5Y/5 wmm a > 51/5 npsamas m He nepecekaeT AyTH W, H ©;, TO €CTb UCXOAHAS CH-
cTeMa He MMeeT pelieHHi.

3HauuT, HCXOAHAsA cHCTeMa uMeeT Oosiee [BYX PpelleHMH IIpH —5Y5<a< -5 wum

5<a<5Y5.
Omeem: -5Y5 < a < —5; 5 < a < 5V/5.

23. Haiiqute Bce 3HayeHUs g, PH KAXIOM U3 KOTOPHIX CHCTeMa ypaBHeHHMH
22+ |x2-2x| = y2 +|y? - 2yl,
x+y=a

umeeT 6osiee ABYX peUIeHHi.

Pelenne.

N306pasuM Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBO
TOYEK, KOOPAMHATbl KOTOPbIX YAOBJIETBOPSIOT IIEPBOMY
YPaBHEHHIO CHCTEMBI.

PaccMOTpHM uyeThipe Clyyas:

1) Ecmm x2-2x<0 n y?-2y <0, To noayyaem
ypaBHEHHE '

| A

x2—x2+2x=y?-y?+2y;, x =y.
ITonyyeHHOEe ypaBHEHHE 331aeT MPSAMYIO Y = X.

2) Ecmu x2-2x<0 u y2—-2y >0, TOo moayyaem
ypaBHEHHe

2=-x2+2x=y*+y?-2y; x =y —y.

[TonyuyeHHOe ypaBHeHHe 3ajaeT nmapaboay y = x2 — x.

3) Eciu x2—-2x > 0 u y?2 - 2y < 0, To mosyyaeM ypaBHEHHe

x24+x2-2x=y?—-y?+2y; y =x?—-nx.

[TonyyeHHOe ypaBHeHMe 3ajaeT mapabony y = x2 —x.

4) Ecmn x2-2x > 0 m y?2 — 2y > 0, To nony4yaeM ypaBHeHHe

x24+x2-2x=y2+y?-2y; x2-y’-x+y=0;
x-y)x+y-1)=0.

[lonyyeHHOe ypaBHEHHUe 3a/la€T Napy NpsMBIX Yy =x U X+ Yy = 1.

Toukn A(—1;2), B(2; —1) u C(0; 0) aABAAIOTCS TOYKAaMM MepeceyeHusi NOJydyeHHBIX mapaboJ ¢
NOJy4YEeHHbBIMH NPAMBIMH H JieXXaT Ha NpAMBIX ¥ = 2, x = 2 unn X = 0 u y = 0 cOOTBETCTBEHHO, NO-
3TOMY HCKOMO€ MHOXECTBO COCTOMT U3 NpAMOii /, 3a1aBaeMoii ypaBHeHHeM y = x, Jayueit /; u /, nps-
MOt X + ¥ = 1 ¢ KOHIaMM B TOYKax A U B COOTBETCTBEHHO, AyTH ®, napabosbl y = x? — x ¢ KOHLA-
MH B Toukax A U C ¥ AyrH w, napabosbl x = y2 — y ¢ KOHUaMM B TouKax B n C (cM. puUCYHOK).

PaccMoTpuM BTOpOe ypaBHeHHe cucTeMbl. OHO 3ajaeT npsAMyi0 m, napajulejbHylo npsiMon AB
WIH COBNajalmyio ¢ HeH.

3ameTtuM, yTo npu a = 0 npAMas m kacaetcs mapabon y = x2 —x U x = y? — y B Touke C.

IIpu a = 1 npsiMass m coaepxut ayuu I, u l,, To ecTb UcXoqHas cucTeMa UMeeT beckoHeuHoe
YUCJIO pelIeHHUH.
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Ilpn a = 0 npsmas m kacaercs AYr @; u 0, B Touke C, nepecekaer npsamyio / B Touke C U He
HMeeT O0WuUX Touek ¢ ay4amu [, u l,, To ecTb MCXOIHAA CHCTEMa UMeeT OHO peleHHe,
Ilpu 0 < @ < 1 npsMas m He umeeT OBMMX TOYEK C Jyyamu I, u l,, nepecexaer npsamyio / B Tou-

K€, OT/IHYHOHU OT TOYKH C, NE€peCceKaeT Kaxaylo U3 Ayr @W; 1 W, B OIHOM TOYKE, OTJIMYHOH OT TOYKH
C, TO €CTb HCXOAHasl CUCTEMA UMeeT TPH peIleHUs .

Ilpu a < 0 wnm a > 1 npsamas m nepecekaer npsiMyio [ B OZHOI TOUKe U He MMeeT 06IIMX ToueK
C AyraMu Oy M @, W ay4amu /; U l;, TO ecTh HCXOLHAs CHCTEMA HMEET OJHO peLIeHHe.
3HauuT, UCXOQHAA CHCTeMa uMeeT 6ojee AByX peweHui npu 0 < a < 1.

Omeem: () <ac<l.

24. Haiinure Bce 3HaueHHA a, IPU KaXIOM U3 KOTOPbIX CHCTeMa

Y:*—x-2 =|x2-x-2|,

xX—-y=a
uMeeT Gosiee ABYX pelIeHHIA.
Pewenne.
N306pa3suM Ha KOOPAHHATHO IMIOCKOCTH MHOXECTBO yAJ i

TOYEK, KOOPAWHATbl KOTOPBIX YAOBJETBOPAIOT [1E€PBOMY
YPaBHEHMIO CUCTEMBL.

Paccmotpum aBa cayyas:

1) Ecmm x?2 —x — 2 < 0, To nosyyaeM ypaBHEHHE

Y2-x-2=x+2-x% y?+x2-2x-4=0;
(x-1)%+y2=5.
[TonyyeHHoe ypaBHeHUe 3a/1aeT OKPYXKHOCTb C HEHTPOM

B Touke (1; 0) u paanycom /5.
2) Ecim x?2 —x — 2 > 0, To noayyaeM ypaBHeHHE

Yy :—x-2=x2~-x-2; y?-x2=0;
(y—x)(y+x) =0.

IlonyyeHHoe ypaBHeHHe 3ajaeT Mapy NpsSMbIX ¥ = X U
Yy = —Xx.

IlonyyeHHast OKpYXXHOCTb IlepeceKaeT IOJy4YeHHble MpsiMble B Toukax A(—1;1), B(2;2),
C(2;-2) nu D(—1;—1), no3ToMy B mEpPBOM cCJyyae IOJy4yaeM [Be AyTH ®; U @, OKPYXHOCTH
(x— 1)2 +y? = 5 ¢ koHuamM¥ B Toukax A u B, C 1 D COOTBETCTBEHHO, BO BTOPOM — YeThIpe Jiyya [,
lg, o n lp c koHUamu B Toukax A, B, C u D COOTBETCTBEHHO.

PaccMoTtpuM BTOopoe ypaBHeHue cucTeMbl. OHO 3ajaeT NpSAMYIO m, NapajulejbHylo npsmoii BD
WJIY COBMANAIOLIYIO C HEM.

3aMeTuUM, YTO NpsAMasl M KacaeTcs OKPYXHOCTH (¥ — 1)> + y?=5 mpu a=1-110 u
a=1+ m .

IIpu a = 0 npsmas m copepxur nyuu [z u [, TO eCTb UCXOAHASA CHCTeMa MMeeT GeckoHeuHoe
4YHUCJIO PeIIeHUH.

IIpn a = —2 npsiMas m nepecekaeTt Ayry @, B ABYX TOYKax (OJHA M3 KOTOPbIX — TOYKa A), ne-
pecekaeT Jiy4d /, B Touke A ¥ He UMeeT OBIUX TOYEK C AYTroit W, U Jayyamu lg, I- u Ip, TO ecTh ucxoA-
Has CHCTeMa MMeeT [Ba peLIeHUsI.

IIpu a = 4 npsiMasa m nepecekaet Ayry ®, u Jjy4 /- B Touke C U He MMeeT OOIUUX TOYEK C AYroM

®, ¥ aydamu l,, Iz u lp, TO €CTh UCXOAHAsE CHCTEMA MMEET OJHO pelIEHHE.

Ilpn a = 1 ~ 10 npsmast m kacaeTcs AyrH w,, NepecekaeT Jay4 /, B TOUKe, OTIMYHON OT TOYKH
A, ¥ He HMeeT OOLIMX TOYEK C AYroi , u ay4amu lg, I ¥ lp, TO €CTb HCXO/IHAS CHCTEMA UMeEET JiBa
peLieHus.
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Ipu a < 1 — Y10 npsmas m nepecekaer Jy4 /, B OAHOM TOUKe M He MMeeT OOIMX TOYEK C Ay-
ramMm ®; U ©, 1 jJy4damu lg, I~ u [y, TO eCcTb MCXOAHAs cHCTeMa MMeeT OJHO pelleHHe.

Ilpn 1 - m < a < —2 npsiMasi m nepecekaeT Ayry u; B ABYX TOYKaX, OTJHYHBIX OT TOYKHU A,
nepecekaer Jy4 [, B TOUKe, OTJIHYHON OT TOYKH A, M He HMeeT OOIMHX TOYEK C AYroM ®, U JiyyaMmu
lg, Ic n lp, TO ecTb UCXOAHAS CHCTEMa MMEET TPH PEIIEHHSI.

IIpn —2 < a < 0 npsiMast m nepecekaeT Ayry , B OAHOM TOYKE M He MMeET OOINMX TOYEK C Ay-
roit ®, W ay4amu l,, lg, Ic 1 I, TO ecTb MCXOMHAA CHCTEMa MMeET OJIHO pellieHHe,

IIpn 0 < a < 4 npsamas m nepecexaer Ayry ®, B OXHOM TOYKE M HE UMeeT OOLIMX TOYEK C Ayroi
o; ¥ ayyamu l,, g, I n lp, To ecTb HcxonHasA cHCTeMa MMeeT OJHO pelleHHe.

IIpn a > 4 npsamas m nepecexaet Jay4 /; B TOUKe, OTIHYHOM OT Toukn C, ¥ He UMeeT o6IUX TO-
YeK € JyraMM @, U o, ¥ aydamu l,, Iy n lp, TO ecTh ucxoaHasi cuCTeMa MMEET OJHO pelieHHe.

3HauMT, HCXONHAA cHcTeMa WMeeT Gosiee ABYX pemieHuMit npu 1 — Y10 <a< -2 uma=0.

Omeem: 1 - Y10 < a< -2;a=0.

3apaHua ANA CaMOCTOATENbHOro pelieHua

1. Haiinure Bce 3HayeHus @, Npy KaxaoMm u3 KOTOpbLIX ypaBHEHHE
]i - 3] =ax-2
X

Ha npoMexyTke (0; +00) MMeeT POBHO 1Ba KODHSI.

2. HaiinuTte Bce 3HaueHMs a, IPH KaXKaOM M3 KOTODBIX ypaBHEHHeE

5
x+2

Ha mpomexyTke [0; +00) umMeeT Gosee ABYX KOpHEI.

alx—-3| =

3. Haiigure BCe 3HAYeHUs g, IPH KaXKAOM U3 KOTOPBIX HauMeHbluee 3HaYeHHe (PyHKLUH

flx) = %x2—30x+a2+3a+3

Ha MHOXecCTBe |x| > 2 He MeHbIe 12,

4. Halinute Bce 3HaYeHHs @, IPH KWKIOM U3 KOTOPBIX ypaBHeHHe
1322 -5x+ 2] = a—3x2+ 2x
760 He MMeeT pewenuii, 160 UMeeT eHHCTBEHHOE peLIeHHe.

5. Haiinure Bce 3HaYeHHs @, IPU KOTOPBIX ypaBHeHHe

2V x4+ (a-2) = [x+a-2|+|x-a+2]
MMEET eAMHCTBEHHOE pelleHue.

6. Haiigure Bce 3HAYCHHUA a, IPH KaXXAOM U3 KOTOpBIX YpaBHEHUE

¥—|x-5+al=|x-a+5| —(5-a)’
VIMeeT eJMHCTBEHHDIH KOpEHb.
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7. Haiigure Bce 3HaY€HUA a, NIPH KaxKAOM U3 KOTOPbIX YpaBHEHHE

2 -a-1
[+ 1" =27 s ]+ (142024 2% = 025 + 4°
HMeeT eAUHCTBEHHOe pemeHHe. HaﬁauTe aTO pemeﬂue JJIS1 KaXXa0ro HOHyﬁEHHOFO 3HA4YEeHUsA 4.

8. Hailaure Bce 3HaueHus a, IPU KOTOPBIX ypaBHEeHMe

(logg (x + 4) — logg (x — 4))2 — 10 (logg (x + 4) — logs (x — 4)) ~ 4a% + 4a + 24 = 0
MIM€eT POBHO JBa pelleHus.

9. Haiinute Bce 3HauYeHUs g, IPH KOTOPHIX ypaBHEHHE

(log; (x + a) — log, (x — a))2 —3a(log;(x + a)—log;(x—a)) +2a2+3a—-9 =0
¥IMEET POBHO /1Ba PelleHHs.

10. Haiinure Bce 3HaueHMsI @, TPU KOTOPBIX ypaBHEHHE
(lx=91—lx—al)’-9a(lx-9| —|x—al) +8a2+28a—16 = 0
HMMeET POBHO /iBa pPelIeHHS. :

11. Hajinure Bce 3HaueHus a, Npy KOTOPBHIX ypaBHEHHE

(ax? = 2x) +(a2—a+2)(ax®—2x)—a2(a—2) = 0
HUMeEeT pOBHO ABa pemeﬂuﬂ.

12. Haiinvrte Bce 3HaYeHMS @, TIPH KOTOPbIX YpaBHEHHE

10a+V-35+12x—x2 =ax+1
UMeeT eJMHCTBEHHbIH KOPEHb. '

13. Haiiaute Bce 3HaueHUsA a, ﬂpH'.KaXQIlOM M3 KOTOPBIX MHOXECTBO 3HaueHUH QYHKLHH

COSXY —a

——=—— COIEPXHUT YUCIO0 —2.
cos2x — 4 AEP

y::

14, Haiiaure Bce 3HayeHUst @, NPU KaxJOM U3 KOTOPbIX MHOXECTBO 3HaueHWH (QyHKUMUK

Sa + 150x — 10ax
100x2 + 20ax + a2 + 25

y= cozepxuT otpesok [0; 1].

15. Haliqute Bce 3HayeHHst @, MPU KXKIOM H3 KOTOPBIX MHOXECTBO 3HaueHUN (DYHKUIUU

_ ]{a —1—-2sin2x+ 1 COJIEPXKHUT OTPE30K [1; 2]-

cos?22x +a+2ya—-1

16. Haiinute Bce 3HaueHus a, TIpU KaXIOM H3 KOTOPbIX MHOXECTBO pemeum‘fl HEPABEHCTBA

a—(a?—2a) cos2x + 2
3 — cosdx + a?

< 1 comepXHT OTpe30K [-—2n; —%n]
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17. HaiinuTe Bce oTpHLaTe/bHble 3HAUEHHUA @, [IPH KAKAOM U3 KOTOPBIX MHOXECTBO pelleHHH Hepa-

BEHCTBA

x? - 2x + 1 - a3 — 10logy 5 (a? + 10a + 32) 51

11V23(1 - 0% + 722 = 142+ 7 — a3 + 25 + logl 5 (a2 + 10a + 32)
COCTOMT U3 OAHOH TOYKH, M Hall[UTe 3TO pelIeHHe.

18. Haiiute Bce 3Ha4eHMs @, A KXKAOTO M3 KOTOPHIX ypaBHEHHE
|2cos?x ~al+3|cos2x+a+1|=a+9
1MeeT XOTs Obl OJIHO pellieHue.

19. Haiinnte Bce 3HaYEHMs @, IPU KAXKIOM U3 KOTOpPBIX CUCTeMa ypaBHEHHH
3x2+3y?+ 10xy = 0,
(x—a)’ +(y — a)* = 10a*

HMEET DOBHO /IBa pELIEHHS.

20. Haitaute BCe 3HAYeHHUs @, IPH KaX/IOM M3 KOTOPBIX CHCTEMA YyPaBHeHUH

W -xy-3x+3y)Y/3—x -0
Vx+ 4 ,

x+2y=a

HMEET POBHO /iBa Pa3/JiUYHbIX pEUIE€HHUA.

21. Hailaute BCe 3HaueHHs a, P KaXAOM U3 KOTOPBIX CHCTEMAa YpaBHEHHI

x2+20x +y2 - 20y + 75 = |x2 + y2 — 25|,

xX—y=a

umeeT Gosiee OZHOTO pelneHus.

22, Haiiqute Bce 3HaueHMs q, NIpH KQXXJOM M3 KOTOPbIX CHCTEMA ypaBHeHHIi

X2+5x+y’—y—|x—5y+5| = 52,
y—2=a(x->5) '

HMEET POBHO /ABA pelUeHHUs,

23. Haiinure Bce 3Havenus q, IIpH KQXKAOM M3 KOTOPbIX CHCTEMA ypaBHEHHit

|x2—ll+2x——x2=ly2-1|+2y—y2,
X+y=a

uMeeT Gosee AByX pemreHuit.

24. Haiaure Bce 3HaYeHHs @, P KaXAOM U3 KOTOPBIX CHCTEMa

x2—6y+|y2-6y—-7| =17,
a=3y+x

HMCCT POBHO [Ba pELUCHMUS.
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4. CTEPEOMETPHA
4.1. Napannenennnenbi

1. B npaBuibHO# yeTbipéxyroabHoit npusMme ABCDA,B,C,D, cTopoHa ocHoBaHHA paBHa 11, a 60-
KoBoe pebpo AA, = 7. Touka K npuHaanexut pebpy B,C, 1 1eJuT ero B OTHOWeHUH 8:3, cuu-
Tas OT BepLIUHH B,.

a) JlokaxwuTe, YTO CeuyeHHe 3TON NMPHU3MbI IJIOCKOCTbIO, MpoxoAsmei yepe3 Touku B, D u K, —
paBHOOeApeHHas Tpameuusi.

6) Haiiaure nomanpb aToro ceyeHus.

Pewenue.

a) Ilycte L — Touka, B KOTOPOH ILIOCKOCTb ceye-
Hus nepecekaet pebpo C,D,. Otpe3ok KL napanyesneH D, f (o
auaroHanu BD. Wckomoe ceyenne — tpaneuuss BDLK ! LK
(puc. 1). A :31 -

I1nockoCTh CeYeHHsl TepeceKaeT HHXKHee OCHOBa- ' P
HMe 1o npsMoit BD, napannenvhoit ByD,, snauut, KL /,/“‘\‘ Ry s
napaienbHo B, D,. -7 \

Tpeyronsuuxu LC,K u D,C,B nono6Hbl, cneiosa- A = B
TEJIbHO,

C,L:C,D, = C,K:C,B, = KL:B\D, = 3:11. Puc. 1

3nauur, BD = B,D, = 112, KL = 3y/2.
B paBHBIX nIpsiMOYToJIbHBIX TpeyroibHukax DD,L u BB\K nmeem

BK = DL = Y DD? + D,L* = {113,

3HauMT, Tpaneuus BDLK paBHobGenpenHas.

6) Mycts LH — Bbicota Tpaneuuu BDLK, npoBenéHHas K OCHOBa- L K
a0 BD (puc. 2), Toraa:
pH = 22228 LK _ 47, LH=1DL*-DH =9;
SBDLK = Q’;‘Q‘LH = 631/5‘ D H - B
Omgem: 6) 637/2. Puc. 2

2. Touka M — cepeauHa pe6pa C,D, = 2 kyba ABCDA B,C,D,. Haiizute yroj Mexuy NpAMbIMH
AM u BA,.

Pemenue. b y

Mlycts N — cepeanna pe6pa CC,. Ilockonbky MN — cpeausst ! s C
auans tpeyronbhuka D,CC;, MNI|CD, || BA,, To ecTb yroxn A, : -7 B: <
ZAMN WCKOMBIH. : Ly 1N

- : [
AM=1fAAf+A1D3+D1M2=V4+4+ =3, /1’
ananormyno, AN = 3, To ectb, Tpeyroabhuk AMN paBHOGeLpeH- /,//b —-——X—}-/C
CcD ‘
HbIil ¢ ocHoBaHueM MN = —fl =72. A B
MN _ Y2
Toraa cosAAMN =AM 5

Omeem: arccos—ig-. :
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3.

B ocHoBanuu npsimoro napauienenunena ABCDA,B,C,D, soicoroii 1 nexxut pom6 ABCD, y Ko-
Toporo AB = 2 u ZA = 30°. IIpoBexeHa MmIOCKOCTb, coaepxauasi pebpo AB u cocraBiasiomas

C IUVIOCKOCTbIO OCHOBaHMS Napaliesienunesa yroa 60°.
Haiiaure niouiazbr ceyeHUs: napajuiesienunesa 3aToi MjIOCKOCTHIO.

Pemenne.

D, C,

7 M/
// H, [ B, .
// /,‘.P/')b_ ___________ C

/ - l,

7 — !
1= vl
A H B

[Iposeném uepes touky D cedenme DD H,H napaiienenumnena, neprneHauKyaspHoe AB.

B miockocty aTOro ceucHus Gyner pacrosaraTbhCs JHESHHBIA Yrosl ABYIPaXHOIO yIsia MEXAY MJ10-
CKOCTbIO CEYeHHMA U NnOoCcKOCcThIo ocHoBaHuA. [lockonbky DH = 2sin30° = 1 = DD, ceyenue 6yaer

- KBAJpPATOM, 2 3HAYWT, Halla IJIOCKOCTb OPOHAET Yepe3 TOYKY M, JIeXallylo Ha CTOpOHe D\H,, no-
ckonbky LMHD = 60° > 45°. Hckomoe ceyenne GyzeT mapasiienorpaMMoM cO CTOPOHOH AB 1 Bbi-

cotoii MH K Hei.

- N H M D
Us Tpeyroabunka MHH, nosnydaem, yto MH = S 60° ﬁ i ;
[Inomans napanneaorpamma S = MH-AB = A
Omeem: 4—3@ H D

B npaBuibHol YeThIpéxyrobHoii pusme AB CDAB,C\D, cTOpoHbI OCHOBaHHs paBHBbI 1, a 60-
KkoBble péGpa pasnbl 4. Ha pebpe AA, oTMeuena Touka E Tak, uto AE :EA; = 3:1. Haiinute yrou
Mexay niaockoctsMu ABC u BED,.

Pemenue.
ITycts npsimast D,E nepecekaer npsamyio AD B Touke K. D C
1
[Inockoctu ABC u BED, nepecekaiotcs 1o npsamoit KB. | '
W13 touku E onyctum nepnenaukyasap EH na npsimyio KB, : B,
Toraa otpesok AH (npoekuns EH) nepnespukysipen NpAMOU A [
KB. Yron AHE siBasietcst TMHeHHBIM YIJIOM IBYTPaHHOTO YTJIa, :
- obpasoBanHOrO MIOCKOCTSIMU ABC 1 BED,. D
[lockonbky AE:EA, = 3:1, monyyaewm: S 7 ¢
/
) 3AA
AE=——Z—'=3; EA, = AA, - AE = 1. A - B
W3 nmonobust tpeyroabHuKoB A{DE u AKE Haxogum: K H
= AE -
AI(_'— EA, AD, = 3.
B npsamoyrosbHoM Tpeyrombuuke AKB ¢ npsameiM - yriom A: AB=1; AK=3;

"BK =/ AB*+ AK® = V10, otkyna BeicoTa
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U3 npsimoyronbroro TpeyronsHuka AHE ¢ npaMbiM yriaoM A nosyyaem:

tgZAHE = £ _ /10,

AH
Omesem: arctgy/ 10.

5.
MEeX1y NpsAMo#i A,B; u nmnockocteio AB,D;.

Pemenue.
Iyctb Touka E — cepeauna orpeska AD,. Ipsmbie A,E

B npsiMoyrosnbHoM napannenenunese ABCDAB,C,D, AB = 2, AD = AA, = 1. Haitaure yron

U B\E ABIAIOTCA MenMaHaMM PaBHOGEADEHHBIX TPEYroJb- “
HUKOB, MEPNEHAMKYJIAPHbI NpAMOM AD,, 3Hauut, mpsMas A, //:
AD, nepnenmukynsipua mnnockoctu AEB,. Ilnockoctu \ ,'J'____
AB\D, u A\EB, nepneHauKyIApHbI, 3HAYUT, HCKOMbIH yrosn /)Z‘ 'D
paseH yriy AB\E. B npamoyroibHoM TpeyroabHuke A, B, E /// /JL >
AE=YZ 4B -2 -4

2 b
ChnenosarensHo, tg£LA,B,FE = Jg
V2

Omeem: arctg-~.

6. B npamoyronsHom napasunenenunese ABCDA,B,C,D, wn3BectHbl pébpa AB = 4, AD = 3,
~ AA; = 7. Touka O npuHamIexur pebpy BB, u aesuT ero B OTHOUIEHUH 3:4, CYMTAsA OT BEpLIH-
Hbl B. Haitaure niomanb cedeHHst 3Toro napajiesienuiesa MiIOCKOCTHIO, MPOXoAsiiieil Yepe3 Toy-

ku A, OuC,.

Peienue.

Iyctb Touka P — Takas Touka Ha peGpe DD, uto AP OC,.
Toraa ceyenue napanenenunesa naockocteio AOC; — 4eTbipéx-
APC,0. [TlockoabKy NpPOTHBOMOJIOXKHbIE TPaHU
mapauieienunesa napauneibsisl, PC,[1AQ,

APC,0 — napannenorpamm (puc. 1).
Tpeyronbuukn ADP u C,B,0 paBHbl, Cl€10BaTEJIbHO,

YTOJIbHHUK
CJI€eA0BATEJ/IbHO,

DP=B,0 = -‘7‘—33, = 4;
BO = BB,-B,0 =3.

AP =V AD* + DP* = 5;
AO =}/ AB*+ BO? = 5,
suayur, AOC,P — pomMb6 <CO CTOPOHOI# 5 M [UATOHAIBIO

AC, = I/AB2 +BC* + CCf' = Y74 (puc. 2). Torma anaroHaib

-

0P=2]/A02-(i§l) = /26
AC,-OP

SAoclp'—""'lz'—: 481.

Omeem: 1/ 481.

A,

D, C,
e
p.-~
B
Y
'
F
D 0 C
B
Puc. 1
p C .
0
Puc. 2
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5.

6.

Toraa ero nuaroHanu neprneHAMKYJsApHb: AM 1AL a

no TeopeMe 0 TPEX nepnenaukyaspax AM 1 BC. Caeno-
BateabHo, AM L A,BC. Otcloaa cjieayeT, 4TO HCKOMbIM
paccTosiHMeM Mexay npsMbIMU A, B u AM asasiercs niu-

Ha neprneHaukyasipa OP, onywmeHHoro u3 Touku O nepe- A
CeyeHHus auaroHajen kpaapara AA;ML Ha npsmyo A,B,

Tak kKak OP 1 A;B u OP 1L AM.

3apaHuAa Ana CaMOCTOATENbHOrO pelleHMA

B npsamoyronbiom mnapainenenuneae ABCDA,B,C,D, wu3BeCTHH pébpa AB =5, AD =4,
AA, = 9. Touka O npunag/iexut pedpy BB, 1 IeJUT €ro B OTHOLIEHHH 4 : 5, CYHTAst OT BEPLUMHBI B.
a) JIOKaXHTe, YTO CeueHHe ITOro NMapaleNelkieia INIOCKOCTHIO, MPOXOASLLER yepe3 TOUKH A, )
u C,, — paBHoGepeHHas Tpanmewuus.

6) Haiigute nuowmaab 3TOro CeYeHusl.

Touka M — cepenuna pebpa BB, = 3 xkyba ABCDA,B,C,D, Haiiaute yron Mexay npsMbIMH
DM wn DC,.

B ocHOBaHMM NpPSIMOTO NapaJijiejienuIena ABCDA,B,C,D, Bricotoii 1 nexut pom6 ABCD, y ko-
Toporo AB = 4 u ZA = 60°. Yepes pebpo AB mpoBeieHa IJIOCKOCTb, COCTaBJsiomas ¢ MnJo-
CKOCTbIO OCHOBaHHs Mapaienenunena yroa 30°. |

HaiiauTe niomaab ceyeHUs napajijiesienumnesa 3ToM IJIOCKOCTDIO.

B npaBuibHO# yeThipéxyronbHoit npusMe ABCDA,B,C D, CTOPOHBI OCHOBaHHs paBHbI 1, a 60-
KoBble pé6pa paBHbl 5. Ha peGpe AA; oTMeyeHa ToyKa E TaK, yto AE :EA, = 1:4. Haiinure yron
mexay nmaockoctaMu ABC m BED,.

B npamoyronbhoM mapanenenuneae ABCDA,B,CiD, n3BeCTHbI pébpa AB =3,
AD = AA, = 2. Haiiaure yron Mexnay npsmoit A,B; u miaockocteio AB D;.

B npsamoyronbHom napannenenunene ABCDA,B,C,D, usBectHn pébpa AB =5, AD =3,
AA, = 8. Touka R npuHamiexuT pebpy AA, M JeJIUT ero B OTHOWIEHHH 3:5, CYMTast OT Bepiuu-

Hbl A. Halinure niomanas cedeHust 3Toro napajuiesenvnena IUIOCKOCTBIO, npoxozasiiei yepe3 To4-
ku B, Ru D;.

4,2, Mpu3smsl

HNana npaBuibHas TpeyronbHas npusMa ABCA;B,C;, CTOpOHbl OCHOBaHHSI KOTOPOHl paBHbl
27/7. Ceuenue, coaepxaiiee 6okosoe pebpo AA, u npoxoasiuee yepes cepeanty M pebpa B,C o
ABseTcs kBaapatoM. HaliauTe paccrosnue mexay npsmMbiMH A, B u AM.
Pemenmue.

IIyctb nanHoe ceyenue npusMbl — kBagpaT AA,ML. '

Cropona kBaapata AA; ML paBHa BbicoTe TpeyroabHuka ABC, To ecTb A,

AL = y/21, a ero auaronanp AL = /42, B paBHOGeZpeHHOM TpeyrosibHH-

ke A;BC ocuosanue BC = 2/7, 6okoBas cTOpoHa AB =7. Orcioga, P "
HCTosb3ys nogobue TpeyronbHukos A, OP u A,BL, naiiném ‘
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2. B ochoBanuu mpamoit npusmmt ABCA,B,C, nexur Tpeyroibhuk ABC, y «kotoporo
AC = BC = 18 u AB = 12. Bbicora npusmbi AA, = 7. Touka K — cepeanHa pebpa B, C,. Haii-

AWTE IUIOIAAb CEeYEeHHUs MPU3MBI IIockocThio ACK.
Pemenue.

[InockocTb cevennst mepecekaet OCHOBaHHS MO Mapa-
JIEJIbHBIM TIPSAMBIM, MO3TOMY OHa MepeceKkaeT BepxHee
ocHoBaHue A B|C, no npsiMoit, mapaanenpHoit AC. Jra
npsivas Gyner mapastensHa U A,C,, To ecTb 6yaeT mpoxo-
AMTb Yepe3 cepeauny M pebpa A,B,. UckoMoe ceuyenne —
tpaneuuss ACKM.

B tpaneumn ACKM ochoBauus AC =18 wu
AC
KM = % = 9. OnycTuM u3 TOYKH M THeprneHAuKyIAP

MN Ha nnockocts ABC. Ilonyuum, uto N — cepeanna AB.
ITpoBeném u3 Touku N nepnenaukynsp NH Ha AC. Ilo te-
opeMe O Tpéx meprneHAUKyasipax MH OyzneT BbICOTOM Tpa-
neunnt ACKM. Tenepp HaitnéM NH, BBIYHC/IWB MIOWIAJAb
TpeyrojbHuka ACN aByMs crnocobaMu:

2SACN = AN' CN = AC'NH,

otkyAa NH = Aﬁ'gN =& "324 36 _ 4Y2.
Us Tpeyronbﬂmca MNH naiiném MH =VY32+49 =9.
[Inouanb Tpaneuun ACKM paBHa +9-(18+9) = 2;3

Omseem: 121,5.

pebpo AA, = 8. Haiiaute cuHyc yria Mexay npsimoit BC, n miockocteio BCA,.

Pewmennue.
Ilycts M — cepeauna BC, a M, — cepeauna B,C,.

CHHyC HCKOMOro yria o paBeH T?llc—’ rae h — paccro-
1

sHHe oT Toyku C, mo maockoctu BCA,.

" BC, =V BC*+ CC? = 10, 3a1aua CBOAUTCA K OTbICKA-
HUIo h. 3aMeTuM, 4TO, nockosbky B,C, [l BCA,, paccro-
siHHe OT M| 10 AaHHOM IJIOCKOCTH Takxke paBHO h. B
mockoctk AMM,, neprneHAMKYJSPDHOH NJIOCKOCTH
BCA,, aro pacctosihue paBHO BbicoTe M,H Tpeyrosb-

nuka AMM,. Beuncium ero kater A, M, = 3Y/3 u ru-

V64 + 27 = 1/91. A Teneps, BbIYHC-

[Tockonbky

notenysy A,M =

JAs  AByMsa  crnocobaMM  IUIOWIaAb,  3amMOIeM
25, vy =833 = h-/0T, orkyma h = 24Y3  pys
1 t ]/91
. . 12y3
OPMYJIbI SIndo = ——— MNOJy4daeMm, 4ToO Sing = .
Popmy. gc, Mo Py
Omeem: 12y 273
) 455 -

Y npaBuibHOI TpeyroJibHO# npu3Mbl ABCA,B,C, cTtopoHa ocHoBaHus paBHa AB = 6, 6okoBoe

79



4. B npasuabHo# TpeyroibHOii mpuame ABCA,B;C; CTOPOHb OCHOBAHHS PaBHH 1, 6okoBBIE pé6pa’
paBHH 3, Touka D — cepeauna pebpa CC,. Haiiure yron Mexay nioCKOCTAMA ABC un ADB,.

Pemenre.
Ipsmas B,D nepecexaer npsiMyio BC B Touke K. I1no-

ckoct ABC u ADB, nepecekaiorcsi o npsmoi AK.

N3 Touxu D onyctum nepneHaukyasp DH Ha npamyio \
AK, torna orpe3ok CH (nmpoexuus DH) neprneHAUKYJ/ISIpeH -
npsamoit AK. Yron CHD saBnsieTcA JTMHEAHBIM YTJIOM IBY-
rpaHHOro yrjia, obpasoBaHHOro maockocTamMu ABC n
ADB,. '

Touka D — cepeauHa pebpa CC,, mno3aToMy

3

C.D:DC]:E. A= — a —+——=Jp

W3 paBeHcTBa Tpeyronshukos B, C,D v KCD nonyuaem:

CK = B,C, = 1. HN/— €

B paBHo6enpeHHoM TpeyrosbHUuKe ACK yron C paBeH K
120°, AC = CK = 1, Boicota CH siBisietcsi OHCCEKTPHCOH,
OTKy/Za
CH = AC:cos60° = .
W3 npsamoyronbHoro TpeyrosbHuka CDH ¢ npsimbiM yrioMm C nosyyaem:
| - _4 .
tgZCHD = i 3.

Omeem: arctg3.

5. B npaBusbHO# mectuyronasHoit npusme ABCDEFA,B,C,DE F, Bce pébpa pasuni 1. Halinure
paccTosiHHe OT ToYku B 1o miockoctu FB, (.

Pewenne.

[Ipambie BB 1 FB nepnenaukysnspHbl npsMoii EF. E &
ITnockocty FB,C, coaepxaiuas npsamyio EF, nmepneHauKy- F /| - c
JIsipHa 1tockocTy BB F, 3HauMT, UICKOMOe pacCcTOsiHUE PaB- ' A L - A

1 -
HO BbicoTe BH npsamoyrosbHoro TpeyrosibHuka BB, F, B Ko- | =T L.z B
- - “ - H
Topom BB, = 1, BF = /3, B,F = 2. /E)"—;/i 3\\¥
- ~
BB, BF . <= >~
Ba=28000 _1V3 _ Y3 P N /¢
B,F 2 2 ~——
A B
Omeem: LZ2—_§_

3apaHuAa gna CaMOCTOATEAbHOTrO pelueHnn

1. [lana npaBusbHaA TpeyrojbHas npusmMa ABCA,B;C,, cTOpOHbl OCHOBAaHHS KOTOpPO paBHbI 2.
CeueHue, cogepxailiee 6oxoBoe pebpo AA, u npoxossiiiee yepes cepeauny M pebpa B,C,, aBns-
eTcsl KBagpaToM. Haliaure paccrosinue mexay npssmeiMi A, B 1 AM.

2. B ocHoBanuu npsimoii npusmbpt ABCA,B,C, unexut TpeyronbHuk ABC, y KoToporo

AC = BC =10 u AB = 12. Boicota npusmb AA, = 9. Touka K — cepeauna pebpa B,C,. Haii-
JUTe IJIOWAAb CeYeHHs MPU3MbI MjIockocThio ACK.
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4.

5.

1.

Y npaBunbHO# TpeyrosbHOR npusMel ABCA,B,C, cTopoHa ocHOBauust AB = 5, 60KoBoe peGpo
AA, = 12. Haligure cuHyc yria Mexay mpsiMoil BC, n nnockocteio BCA,.

B npaBuibHoii TpeyrosbHoi npusme ABCA,B,C, CTOPOHbI OCHOBaHHUS paBHbI 3, 60KOBBIE pébpa

paBHb 4, Touka D — cepenvna pe6pa CC,. Hailaute yron mexay niockoctsimu ABC u ADB,.

B npasuibHo#t mectuyronbHoit npusme ABCDEFA,B,C,D,E,F, Bce pébpa pasubi 2. Hajigure
paccrosiie oT Toukd B no miockoctu FB,C,.

4.3. TpeyronbHble nupamMupabl

Bricota SO npasuabHo#t TpeyroibHoit nupamuasl SABC cocraBisiet = OT BbICOTDI SM 6okoBoit

rpann SAB. Haiigurte yros Mexay NJIOCKOCTbIO OCHOBAaHHMSI NUPaMHUIbl U e€é BOKOBBIM pebpoM.

Pemenue. .
Ilycts SO = 5x u SM = 7x. Torna s

OM = x1/A9 =125 = x1/24 = 2xV/6,

a OC = 2-OM = 4xV/6. U3 tpeyroapunka COS Haxomum

TpeyrojbHuka SAM. -

c
_ 0S8 _ 5x _ 56 -
tg«£LSCO = oC = 1216 =S
Toraa uckomblii yros paBeH arctg%@. A JY;

Omeem: arctg%@.

B npaBunbHO# TpeyronpHo#t nupamuae SABC c¢ ocHoBanueM ABC 6okoBbie pébpa paBHbI 5, a
CTOpOHBI OCHOBaHus paBHbI 6. Haiigute pacctosinue ot BepmuHbl A 10 miaockoctu SBC.

Pemenne.
Ilyctp SO — BbicoTa nupamuabl, M — cepenuna BC. Toraa

AB AO
AO = — = 2vy3, OM = —7— =7V3;
]/3' 2

SO =VSA* - 40" = Y512 = /13
SM =Y S0+ 0OM* =13+3 =4.

‘Paccrosnmne ot A p0 maockoctd SBC paBno Bbicote AH

Iloacyuras IVIoaAb 3TOr0 TpeyrojbHUKa ABYMA CHOCO-

6amu, nomyvaem

AM-SO _ SM-AH AM-SO _ 3y39

, OTKyna AH =

2 2 SM 4
Omeem: §J4E
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3. Kocunyc yria Mexay 60KOBO#M IpaHbio U OCHOBaHHEM IIPABUJIBHOM TPEYrOJIbHOM MHPaMU/bI paBeH

-]4@. Haitmute yron Mexxay AByMsi 60KOBbIMHM IPaHsSIMH MHPAMU/bL C 061HM GOKOBBIM peGpoM.

Pemenne.

ITycts SABC — nannast nupamuaa, SH — Bbicota, M — ce-
peauna pebpa BC. Toraa xocuHyc yria HakjioHa 60KOBO# rpaHu

K OCHOBaHHIO paBeH cos LHMS = M _ [Li He orpanuuyuBas

MS 4
OOILIHOCTH, MOXHO CYMTaTb, YT0 HM = 1/§' u SM = 4. Torna
AM=3-HM=3Y3 uBM=CM=2M _ 3

V3
Ilo Teopeme Iludaropa B Tpeyronvhukax SHM u SHA nmeem:
SH=VSM' —MH* = /13; SA=VAH +SH® = 5.

3aMeTHM, YTO HCKOMBIH Yros paBeH 2¢, re ¢ — yroj Mex-
ay nnockoctaMd ASB u ASM. Haiiném stor yroa. JLis atoro nposeném Boicotry ME B TPeyTObHHKe
- ASM. Bmlmcmm nnowans Tpeyrojbiuka ASM aBymsi cniocobamu:

2S,5u = SH-AM = AS-ME,
otkyna ME = SHAM _ V13:3y3 _ 31{?5.

SA - 5
Ilo Teopeme o Tpéx nepnenaukyasipax AS L BE, tak uto ZBEM = ¢oHu
_BM _ 35 5

R
Omeem: 2arctg——@.

4. bokoBoe pebpo npaBuIbHOI TpeyronbHOH mupamuast SABC paBHO 6, a kocuHyc yrina ASB npu

Bepiuune GOKOBOI rpaHH paBeH é Touka M — cepeauna pebpa SC. Haitaure kocunyc yria
MeXIy npsAMbIMH BM u SA.
Pemenue.

Ilyctb N — cepennna AC. Tlockonbky MN | SA no Te-
opeMe O CpeHeH JIHHMH TPeyrolbHUKA, UCKOMBI yron —
yroa BMN.

Ilo Teopeme o cpenHeii uHUKM TpeyronpHHKA
MN=24 -3
B tpeyrosbnuke BSM mo teopeme KoanyCOB nonyqaeM

BM = 1/36+9 2.6.3-1 = yaT,

B tpeyronbauke BSC no Teopeme KOCHHYCOB nosyyaem:

BC=1/36+36-2.66-1 = 6T =s.
Tpeyronbhuk ABC paBHOCTODOHHHIi, 3HAYMT, MeaMaHa

BN = 4Y/3.

B tpeyroabruke BMN 1o Teopeme KocHHYCOB nosyyaem:

cosZNMB = 9+41—-48 _ 1

2.3./4T  3y41
Omeem: ﬁ

123 -
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5. B npasuibHOli TpeyroibHoit mupamune MABC ¢ ochoBannem ABC CTOPOHBl OCHOBAHMS PaBHbI
6, a Gokosbie péGpa pashnl 10. Ha pe6pe AC HaxoauTtcs Touka D, Ha pebpe AB HaxonuTCs TOuKa
E, a Ha pebpe AM — Touxa L. UsBectHo, yto AD = AF = LM = 4. Haiigure IJIOAAb CEeYEeHM
NUPaMHKAbI IIOCKOCTDIO, NpoxoasAeii yepe3 Toukd E, D u L.

Pemenne.
IIyctb O — uenTp ocHoBaHMs mupamuibl. B Tpe-
yrosbHuke ABC nmMeem: M

AE:EB = AD:DC = 2:1,

3HauuT, DE = %BC = 4, orpesok DE penutr meauany,

— ———

NpPOBEIEHHYIO U3 BEpPIINHbI A, B OTHOIIEHHMH 2:1, TO eCTb
coziepxut Touky O. Kpome Toro, O — cepeauna DE.
PaccMoTpuM npsiMoyrosibHbli Tpeyronabuuk AMO. B

-7
/
\
\
\
o

\ )

oK

HéM AOQ = 2]/5' . OnycTHM u3 TOukH L mepneHAMKYJsip A
LK na cropony AO. Toraa

AK=%w=%§,K0=%w=%§.

3HayurT,

LK =V LA* - AK® = 2@; 10=VIK+ KO = 2152101

PaBHOGepeHHbI# TpeyrosbHHK DLE — uckoMoe ceuenne, a LO — ero Bbicorta. Ilnomanp mMcko-

MOTO C€YeHMs] paBHa %LO-DE =4 § 10

Omsem: —C4 210

5

6. B npaBusabHOH TpeyrosbHOI nupamuge MABC ¢ ochoBanueM ABC cTOpOHbl OCHOBaHUSA PaBHbI
6, a 60xoBnie pébpa paBHH 5. Ha pebpe AC Haxoautcs Touka D, Ha pebpe AB HaxoAHUTCA TOuYKa
E, a Ha pebpe AM — touka L. U3BectHo, utro AD = AE = AL = 4. Haiigure yron mexay mjio-
CKOCTbIO OCHOBaHHsA H ILIOCKOCTbIO, Ipoxoasiuen yepes Touku E, D u L.

Pemenue.

IIyctb O — ueHTp OCHOBaHHsi nHUpaMHuAbl. B Tpe-
yrosibhiuke ABC vimeem AE:EB = AD:DC = 2:1, 3Ha- M
4yuT, oTpe3ok DE nenuMT MeaMaHy, NpPOBEAEHHYIO U3 Bep-
mHMHBL A, B oTHOmeEHHH 2:1, TO ecThb conepXxHT Touky O. ’-/
Kpome Toro, AO u DE nepneHauKyasApHbI. NN

-

Tlpsimas DE nepnenaukynasipua MO u AO, noatomy
HMCKOMBIH Yyrojs Mexay mIOCKocTsMH paBeH yriay AOL.
PaccMoTpum nipamoyrosbHbiit TpeyrosibHuK AMO. B Hém

-
-— -

AO = 2¥/3. Onycrum u3 touxkn L nepnenmukynsp LK~ Le===7T7
Ha cropoHy AQ. Toraa

0K=§Ao=ﬂ§

pr==
o

try
A
o oy}

L

=

5 b
LK=%M0=%VM£-A02=5§§
3uauurT,

_ LK _ 239
tgLA0L = Gy = <H=.

Omeem: arctggz—a@.
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7. B tpeyrosbHoil nupamuae MABC 0CHOBaHHEM ABJAETCS npaBugIbelﬁ tpeyrobHuk ABC, pebpo

MB nepneHInKyIPHO IIOCKOCTH OCHOBAHHs1, CTOPOHBI OCHOBAaHHsA PABHbBI 3, a pe6bpo MA pasHo 5.

Ha pebpe AC Haxoautcsi Touka D, Ha peGpe AB HaxomuTcs TOYKa E, a na pebpe AM — Touka L.

_ UssectHo, ut0 AD = AE = ML = 2. Haiiaure miomanb ce4eHNs MMPaMHUAbI IIOCKOCTDIO, ITpO-
xonsauiei yepe3 Touku E, D m L.

Pemennue.

Iycts N — cepenuna BC, K — ocHOBaHuMe MepleH/u-
KyJIsIpa, OIYIIEHHOTO U3 L Ha MIOCKOCTb OCHOBaHUA, P —
OCHOBaHHe TepHeHAUKYsApa, onyueHHoro us K Ha DE.
Ortpesok LK napanenes MB, nostomy Touka K JIeXHUT Ha
pebpe AB M NeNuT €ro B OTHOLIEHHUH 3:2,

_3MB=3YMAT AR = 12
LK—SMB—5 MA® - AB 5

B tpeyronbauke ABC nmeem:
AE:EB = AD:DC = 2:1,

~oTkyna DE = %BC = 2 u npsamble DE u BC napannienb-

Hbl. 3HAYMT, rpeyroabHUKU ABN u KEP nopobHbl 1
_KE 4ny- L Y33 13
KP =25 AN =155 3= 10

[psmas DE nepnenaukyaapHa KP u LK, noatoMy 3Ta mpsiMas MEPIEHAMKYJISAPHA MJIOCKOCTH
KPL, cnepoBatesbHo, LP — Bbicota TpeyrosibHuka DLE, ABASAIOIErocss UCKOMBIM ceyeHueM. Ilio-
1a/{b UICKOMOTO CeYeHHsI paBHa

%LP-DE = % LK? + KP* .DE = f%g:g«

Omesem: @

10

8. B tpeyrosnbHoi nupamune MABC ocHoBanueM SABJISIETCS npaBWIbHBIN TpeyroibHuk ABC, pebpo MB

fepHeHINKYJISIPHO [LJIOCKOCTH OCHOBAaHMs, CTOPOHBl OCHOBaHHUs PaBHHI 3, a pebpo MA paBHO V13.

Ha pe6pe AC Haxoautcst Touka D, a Ha pebpe AB Haxoautcs touka E. U3BectHo, yTo AD = 2,

BE = 1. Haiiaurte yroja Mexay IJIOCKOCTBIO OCHOBAaHHS M IJIOCKOCTBIO, NPOXOAsALiel yepe3 Tou-

ku E, D u cepenuHy pebpa MA.

Pemenne.

[Iycts L — cepenuna AM, K — cepeauHa AB, N —
cepenyHa BC, P — ocHOBaHMe MepHeHJUKYIsIpa, OIly-
mteHHoro u3 K Ha DE. Otpe3ok LK — cpeHsisi TUHUSA
TpeyroibHuKka ABM, noatomy LK nepneHAWKYJIsIpeH
maockoctd ABC u

LK = —12-MB = %]/MAZ—ABZ =1,

B tpeyrosnphuke ABC umeem:
AE:EB = AD:DC = 2:1,
sHauuT, nipsmbie DE u BC mnapanienbisl. CienoBa-
TeJIbHO, TpeyroabHUKU ABN u KEP noao6Hs! 1

_KE ,n_11V3 4_ V3
KP_ABAN_6 3 3= T

[Ipsmasi DE nepnenaukyasipia KP u- LK, m03TOMY MCKOMBIA YTroJ MeXAY IJIOCKOCTSMHU PaBeH
yriny KPL. B npamoyrosbHoM TpeyrojbHuke KPL umeem:

_ KL _ 43
tgZKPL = Ip="35"

Omeem: arctg%z
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1.

5'

8.

3apaHnA AnNs CaMOCTOATENbHOro peuieHnn

Bsicota SO npaBuibHO#N TpeyrosibHOM mupamuasl SABC cocraBasieT ?;- OT BBICOTHI SM 60KO0BO#

rpani SAB. Haiinute yron Mexay MJIOCKOCTbIO OCHOBaHHS IUPaMHUABI M €€ GOKOBbIM peGpom.

B npaBuiabHoI Tpeyronbﬂou mupamuae SABC ¢ ocHoBannem ABC GokoBbie pébpa paBHbl 3, a
CTOPOHBI OCHOBaHHMs paBHbI 2. Haitnute paccrosiiue ot Bepmmubl A 10 miaockoctd SBC.

Bokosoe pebpo npasusibHO# TpeyroubHoi mupamuast SABC pasHo 10, a kocuHyc yriaa ASB npu

BepuIMHe 6GOKOBOI1 rpaHM paBeH ;—5 Touka M — cepeauna pebpa SC. Haitnure Kocpmyc yria

MeXAy npsaMeiMu BM u SA.

Kocunyc yria Mexxay 60KoBOii rpaHbiO U OCHOBaHMEM NPAaBUJIbHOW TPEYroJbHON NMPaMM/bl pa-

BeH ﬁ_g Haiiaure yros Mexay ABymst 60KOBbIMM IDAaHSIMH MUPaMHIbL.

B npasuibHoii TpeyroabHoit nupamune MABC ¢ ocHoBaHueM ABC CTOPOHbI OCHOBaHHS paBHbl 6,
a 6okoBble pé6pa paBHbl 8. Ha pebpe AC Haxomutcst Touka D, Ha pebpe AB HaxoauTcst Touka E,
a Ha pebpe AM — touka L. U3BecTHO, yto CD = BE = LA = 2. Haiiaure nuomazab ceYyeHUs nu-
paMHU/BI IVIOCKOCTbIO, Tpoxoasiueil yepe3 Toyku E, D u L.

B npaBusbHo# TpeyrosnbHoit nupamune MABC ¢ ocHoBaHueM ABC CTOpOHBI OCHOBaHUS PaBHbI 6,
a 6okoBbie pébpa pasubl 8. Ha pebpe AC HaxoxuTcs Toyka D, Ha pebpe AB HaxoauTcs Touka E,
a Ha pebpe AM — touka L. U3BectHo, uto CD = BE = AL = 2. Haiigure yron Mexnay Ijo-
CKOCTbIO OCHOBAaHHMS ¥ IJIOCKOCTBIO, Mpoxosiileii yepe3 Touku E, D u L.

B TpeyrosbHoit nupamuae MABC ocHoBaHMeM sIBJISIETCs NMpPaBUJIbHBIN TpeyrojibHUK ABC, pebpo
MB neprneHIUKYISPHO MIOCKOCTH OCHOBaHMsI, CTOPOHBI OCHOBaHUs paBHbI 6, a pe6po MA paBHO

67/2. Ha pebpe AC naxoautcsi Touka D, a Ha pebpe AB Haxoamutcsi Touka E. HI3BecTHo, uto
AD = 4, BE = 2. Haiiaute niowmaab cedyeHUs TMPaMHbl IJIOCKOCTbIO, NIPOXOAsIIEH Yepe3 Tou-
ki E, D u cepenuny pebpa MA.

B tpeyrosbHoit mupamuie MABC ocHOBaHMeM sIBJISIETCS NPaBUIIbHBIH Tpeyroabuuk ABC, pe6po
MB nieprnieHAMKYISPHO ILIOCKOCTH OCHOBaHMs, CTOPOHBI OCHOBAHHSI paBHbI 3, a pe6po MA pasHo 3.
Ha pebpe AC naxoautcs Touka D, Ha peGpe AB HaxoauTcs Touka E, a Ha pebpe AM — Touka L.
N3BectHo, uTo AD = AL = 2 v BE = 1. HaiiauTe yroys Mexay InjOCKOCTbIO OCHOBAHMS H TLIO-

CKOCTbIO, poxosiineii yepe3s Touku E, D u L.
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4.4. YeTbipéxyronbHblie NUPaMUAbI

1. B npaBuabHO# YeThIPEXyroabHON mupamuae SABCD yron HakjoHa 6okoBoro pebpa K OCHOBa-
nmuo ABCD pasen 30°. Haitaure yron Mexay coceiHMMH GOKOBBIMH rpaHAMH MHPaMHAbI.

Pemenne.

Myctb SO — BhicoTa nupamuanl SABCD. s

He orpaHHyMBasi OOLIHOCTH, MOXHO CYHMTaTh, yTO SO = 1. /l ,
Torma £SBO = 30°, nostomy SB = 2 u BO = /3. Ouesnano, // |l A
yTO Tpebyemnlit yron BaBoe Gonbute yria ¢ Mexay SAB u SBO. K A7V

Iycts OH — BeicoTa B Tpeyrojbhuke SOB. Toraa no Teope- //CA :—\— /- ——=2 B
Me o Tpéx nepnenaukyiusipax AH 1 SB, u ZAHO = ¢. ,:’/,/ O~

BriyHcAss IWIomMaab Tpeyroabuuka SOB aByms cnocobamu, D A
MOJIyYUM

285508 = SO-OB = OH-SB,

orieyna OH = 3008 _ Ly,

Torza tgtp-.-‘é—%: g—z_]/ﬁ_':-?‘—z

[losyyaeM, YTO HCKOMBIH yros1 paBeH 2arctg2.

Omsem: 2arctg?2.

2. YV npaBWIBbHOM 4eThIpéXyrosibHON nupamuanl SABCD ctopona ocHoBanusi AB = 4, a 6okoBoe
pebpo SA = 5. Ha pebpe AB ormeueHa Touka K Tak, uto ceyeHrne SKC nupaMuabl siBJASETCS paB-
HobenpeHHbIM TpeyroibHUKoM (SK = KC). Haiingute nepuMeTp 3TOrO ceyeHus.

Pemenwne.

Ilyctb SM — BhIcOTa B rpaHu SAB, Toraa

_MB_2
cosZSBK = SB = 5

Ilycts BK = x. Toraa B Tpeyronbuunke BKS 1no teopeme
KOCHHYCOB IOJIy4YaeM:

SK® = BK* + BS® — 2-BK-BS- cos £SBK = x2 + 25 — 4x.
B tpeyronbuuke BKC no teopeme Ilugaropa umeem:

CK? = BK> + BC® = 22 + 16.

Y3 ycnoBusa SK = KC HaxoauM, 4To X = % Toraa
SK=CK=yx2+1 =@,
a nepuMeTrp ceverms paBeH 5 + 2~@ =5+ @

Omeem: 5 + -@
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3. B ocHoBanuu yerbIpéxyrosibHoil nupamuabl SABCD neXHT KBaapaT co CTOPOHOM 2, a GokoBoe
pebpo SA, paBHoOe 4, nepneHAUKYNAPHO ILIOCKOCTH OcHOBaHusA. HaiauTe miowanb ceyeHus mu-
paMHAbl IUIOCKOCTDIO, IEpHEeHAUKYIApHOI pebpy SC u mpoxoasiuei yepe3 TOYKy A.

Pemenue.

Onyctum nepnenaukynsip AH x npsamoit SC. B TpeyrosibHu-
ke SAC umeeM:

SA=4; AC=2Y2, SC=1SA’+AC* = 2V6;
SA® _ 4y7 ) T 4

SH =24 = . AH =1 SA’-SH* = L.
Y /3

B Touke H noctpoum aBa nepresaukyaapa HM u HK k pe6-
py SC, npuyém Toyka M JeXHT Ha npsmoii SB, a Touka K — Ha
npsamMoit SD (cM. PHCYHOK).

B tpeyronbhiukax SHK wu SDC yron § — obuui,
ZSHK = £ZSDC = 90°, cremoBaTeibHO, 3TH MPSMOYTOJbHbIE TPEYroJbHHKHM MOAOOHBI, 3HAYHT,

SK _ SH
SC =~ SD’

OTKyZAa

caenoBaTesnbHO, Touka K sexuT Ha pebpe SD.
AHaJIOrMYHO, Todka M sexur Ha pebpe SB.
Takxum o6pa3oM, MCKOMOe ceueHue — ueTbipéxyrompHux AMHK.
U3 npsmoyrosibHOrO TpeyrojbHHKa SHK mojyyaem:

HK = V/ SK* - SH’ _ 42

V15
AHasnoruyio, MH = éﬁ
V15
B npsamoyrosbHoM TpeyrosibHuke ASD umeem:
AS 4 2
COSLASD = —( = — = —.
SD~ 2/5 V5

Io Teopeme KOCHHYCOB B TpeyroibHuke ASK momyyaem: ~

AK = /AS® + SK® —2.AS-SK-cos LASK = =
V5
AHaJIOTHYHO, AM = —4—.

V5

Paccmotpum TpeyronbHHK AHK. B Hém AH® = 16

3

It
-—s‘w
(S0

+ % — HK® + AK®, 3HauuT, OH mpa-

MOYTOJIbHBIH, OTKY/Ia NOJy4YaeM:

_1.4/7 4
SAHK— 2 m ‘/gv

I

8y6
15 °

AHAJIOTHYHO, S ym = 8Y6

15 °
Takum 06pasoM, Syyuk = Sank + Sanm = 16156 '
- Omeem: 16y6

15 °
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4, B ocHOBaHMM 4eThIpéxyrosibHOM nmupamuibl SABCD neXHT KBagpar co CTOpOHOH 2, a 60KOBoOe
pebpo SA, paBHOe 3, MepNEHANKYIAPHO MIOCKOCTH ocHoBaHus1. [110CKOCTD, HepreHANKy IApHAs
pebpy SC n npoxoxnsimas yepe3 Touky A, nepecekaet npsiMsle SB, SC u SD B Toukax M, Hu K
cooTBeTcTBeHHO. Haiinute yron MHK.

Pemenne.
W3 ycnosus crenyer, yto orpe3ok AH nepneHmuKyJsipeH
npsamo#t SC. B tpeyronbhuke SAC umeem:

SA=3; AC=2y2;
SC=VYSA*+ AC? = {1T;
2

SH=34 __9_

s¢ T T
AH =}/ SA*— SH” = %;:

Taxxe u3 ycioBus cnexyert, yto HM u HK NepHeH UKy Asp-
Hbl npsmMoit SC.

SK

_ s
SC = sp» OTkyAa

IIpsimoyronbhble Tpeyroavuukn SHK u SDC niono6Hbr, 3HAYHT,

SC-SH 9
SK = = < Y13 = SD,
SO 13

C/Ie0BaTeNbHO, TOYKa K JiexuT Ha pebpe SD.

AHaJIOTHYHO, TOYKa M JeXHT Ha pebpe SB.

Takxum o6pasoM, ceueHne NUpaMHIbI MIOCKOCTHIO, neprneHAuKy IapHo# pebpy SC v npoxoasieit
yepe3 TOUKY A — yeTbipéxyronbuuk AMHK.

W13 npamoyronbHoro Tpeyromsuuka SHK nojny4aem:

HK = VSK* - sH?* = 1&_
V221
18
AHanornyHo, MH = ——.
V221
B mpsimoyrossHOM Tpeyrombauke ASD nMeem:
AS 3
COSLASD = == = —,
. 8D V13

Ilo Teopeme kocuHycoB B Tpeyronbhuke ASK noJjyyaem:

AK = YV AS* + SK* — 2.AS-SK-cos ZASK = -8
V V1_3-|

AHajloruyHo, AM = L.

| Vi3
HNonyuaem, yto ZMHK = 2/AHK.

PaccmotpuM Tpeyronbhuk AHK. B uém AH? = % = % + ‘?—g = HK* + AK?, 3Haumr, on npsi-

M0yIfOJlebIl7I, OTKYyAa.

6Y2 _ /17

. 6
sinZAHK = ——: .
V13 V17 26

. : ]/ﬂ
Omeem. 2arcsin 2% -
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5. B npaBuibHO# yerbipéxyrosibHONH nupamuae MABCD c BepmHOil M CTOPOHBI OCHOBaHMA paBl-
Hbl 6, a 6GoxoBbie pébpa paBHbl 12. Héﬁnme MJIOLIa/1b CEYEHUSA MUPAMUAbI {1JIOCKOCTbIO, HPOXO-
asuieit yepes Touky C u cepeauHy pebpa MA napajienbHo npsmoi BD.

Pemenne,

[ycts Touka E — cepennna pebpa MA. Otpe3ok CE nepecexaer
nockoctb MBD B Touke P. B Tpeyronbauke MAC Touka P aBiserca
TOYKOM TiepeceyeHUss MeAMaH, cienoBatenbHo, MP:PO = 2:1, rne
O — ueHtp ocHoBanusi nupamuabl. Otpesok FG napauienen BD u
npoxoAuT yepe3 TouKy P (Touka F npuHauiexurt pebpy MB, G —
pebpy MD), otkyna

MF:FB = MG:GD = MP:PO = 2:1;

FG = 2D = WZAB _ 47,

3

Yerbipéxyronsuuk CFEG — uckomoe ceyenne. Otpesok CE —
meauaHa TpeyroibHuka MAC, 3HauuT,

2 2 2 2 A2
cE = V2AC + 2MC - MA® _ ]/4A32+Mc - 6y7.
Mockosbky npsmas AC nepreHAuKyJisipHa iockocty MBD, nuaronann CE v FG ueTbIpexyroib-

Huka CFEG neprneHAWKYJISPHbI, CI€A0BaTENbHO, Scrp; =

Omeem: 24.

6. B npasuibHO#i yeTbIpéxyrosnbHoil nupamuse MABCD c Bepuintoii M ¢TOPOHBI OCHOBAaHUS PaB-
bl 18, a 6okoBble pébpa pasHbl 15. Touka R npuHainexut pebpy MB, npuuém MR:RB = 2:1.
Haiignte naou@ab cedenus NUpaMUAbl NJIOCKOCTBIO, npoxousuledl yepes Touku C u R mapan-
JieJibHO nipsiMoit BD.

Peuienue. .

Otpe3ok QR mnapainenedn BD (Touka Q mpuHamiexut pebpy
MD). Tlycts QR nepecekaet MO B Touke P (O — 1eHTp OCHOBaHHSA
nupamuabl), npuuéM MP:PO = MR:RB = 2:1, Ttorma Touka P
ABJIAETCS TOYKOM nepeceueHusi Meaua TpeyrojbHuka MAC. Ilpsamas
CP mnepecekaet pebpo MA B Touke E — cepenure MA. Yerbipéx-
yrosbHUK CQER — UCKOMOE CeuyeHHe.

Ortpe3ok CE — meauaHa Tpeyrojbiuka MAC, 3Ha4MT,

2 2 2’

CE < V24C + aMC? — 2MA” _ V4AB*+ MC® _ 39

RQ = %BD = 1292,

[ockonsky mpsMas AC nepneHaukyJsipHa miockocty MBD, nvarowann CE u QR 4eTbIpéx-
yrosbHuka CQER niepneHAMKYJIAPHBI, CJIe0BaTeNbHO,

CE-QOR Iy
SCQER = —2& = 117 2.
Omeem: 117V 2.
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3.

4.

5.

6.

HUsA 00BbéMa ocTaoch HaiiTu ero paauyc. Ilycts Touku P, Bu C M
JieXaT Ha OKPYXXHOCTH OJHOIO ¥ TOTO e OCHOBaHMs, TOrja
MCKOMBIH pajMyC — 3TO PaAMyC ONMHCAHHOHU OKPYXXHOCTH Tpe-
yroabhuka PBC.

Ananoruyso, PB = /3.
Tpeyronsuux PBC paBHoGeapennntii. [Tycte PM — ero Bbi-
COTa, TOrAa

3agaHuA ANR CaMOCTOATENAbHOr0 peuleHuA

B npaBWIbHON 4eTHIPEXYrobHOM nupamuae SABCD yron HakiaoHa 60KOBOIO pebpa K OCHOBa-
nmio paBex 60°. Haiiaute yron Mexay coceiHMMH G0OKOBBLIMM IPaHAMM NMHUPaMHABL.

Y npaBHIbHOM YeThIPEXYrosibHO# nupamuibsl SABCD ctopona ocHoBanus AB = 6, a 6okoBoe
pebpo SA = 8. Ha pebpe AB orMeuena Touka K Tak, uTo ceverne SKC nupaMubl SBJseTCs paB-
HobGeapenHsiM TpeyroibHUKoM (SK = KC). Haiaute mepumerp 3TOro CeyeHus.

B OcCHOBaHHM YeThIPEXYroabHON nmupamuabsl SABCD nexut KBaapaT co CTOpoHo# 1, a 60koBoe
pebpo SA, paBHOe 3, NepneHAMKYIAPHO NJIOCKOCTH OCHOBaHMs. HaiauTe miowanb ceyeHus nu-
PaMM/IbI HJIOCKOCTBIO, NepHeHANKYIsApHOi pebpy SC n npoxoasuiei yepes ToUKy A.

B 0CHOBAHMM YETBIPEXYTOJNbHOI MMPAMMLI JIEXKUT KBAJpPaT CO CTOPOHOIL 3, a 6okoBoe pebpo SA,
paBHoe 4, IEPIECHAKKYJISIPHO IIJIOCKOCTH OcHOBaHusl. [1nockocTs, nepnenaukynsipHas pebpy SC u
NpoXoAsIas Yepe3 TOUKy A, nepecekaer npsimble SB, SC u SD B Toukax M, H u K cooTBeTCTBeH-
Ho. Haiaure yron MHK.

B npaBubHOM yeTbipéxyrosibHOi nupamuse MABCD c BepiunHOit M cTOpOHBI OCHOBaHMsA paB-
Hbl 4, a 6oxoBble pébpa pasHb 8. Hailaure miowaapb c«'i¢HUsl NMPaMUAbl JIOCKOCTbIO, POXOAA-

el yepe3 TOYKy B u cepeauny pebpa MD mnapasieabho npsimoit AC.

B npaBuibHOM YeThipéxyrosibHo# nupamuie MABCD c BepiminHoit M cTOPOHBI OCHOBaHMS paB-
Hbt 12, a GokoBbie péGpa paBHbl 24. Touka G npuHaaiexut pebpy MA, npuuém MG:GA = 2:1.
Haiinure niomwaab ceyeHUs NUPaMUibl IJIOCKOCTBIO, NpoxoAsied yepe3 Toukd B w G napan-
nesnbHO npsiMoit AC.

4‘.5. Tena spauieHun

[IpaBuabHas yeTnipéxyroJibHasi nupamuaa SABCD, kaxaoe pebpo KOTOpO#H paBHO 2, pacnoJioxe-
Ha BHYTPH LIWJIMHJpA TaKUM 06pa3oM, 4To ctopoHbl AB u CD 0ocHOBaHUs SBJSIOTCS 00Opa3youiu-
MH LWIMH/IPA, a BeplUHHa S — cepeaunoiil obpasyonieil PQ. Haiiaure 06béM umnHapa.

Pemenue.
Tak kak AB = 2 — ofpasyomas UMAMHAPa, 115 BbIYHUCIE- C

B npamoyronsHoM TpeyronbHuke SPC umeeM:

PC =V SC*-SP* =3’

PM =V PC* - CM? =7,

4 omanb 3TOro TpeyroibHHKa paBHa

Spgc = PM-MC = V2.
Bocnionb3yemcs opmysioit paanyca OmHCAaHHON OKPYXHOCTH TpeyrojibHHKA:

R = PB-PC-BC _ Y3-v3-2 _ 3
4Sppc 4y2 27




B Tpeyronbiuke AHB nonyunm: AB® = 576 = AH* + HB’.

oTKyaa h = 2.

Ho ¢opmyne o6béMa wuaHHIpa MOMyYaeM:
2
3 Or
V=2g|—=] ===
(2ﬁ ) 4
Omeem: 94—".

Orpesox AB = 24 — puaMeTp BepXHEro OCHOBaHHs uknnunpa. a C — Touka Ha OKpYXHOCTH
HHXXHEro ocHoBanmns. Hakaurte yron mexay niockoctbio ABC M IIOCKOCTBIO OCHOBaHMS I(H-
JHHApa, ecit AC = 10 u BC = 22.

Pemenne.

Ilycts CH = h — obpasylomas uUHIHHApa.

Tak xak AB anamerp, yron AHB npsamoit. Tlo Teopeme ITudaropa

U3 tpeyrosbankoB ACH u BCH nmeem:
| AH' = 10° - h?; BH® = 22° - h2.
C y4éTOM npeZBIAYINETO PABEHCTBA NOJY4aeM YpaBHEHHE:
576 = 484 — h2 + 100 — A2,

Ilycts HE — BHICOTa NPAMOYTOJIbHOIO TpeyroabHuka AHB. Io Teope-

Me o Tpéx nepnenauxyaspax CE L AB u nostomy yron CEH MCKOMbIiA.
Boruncass apymsi ciocobamu 1iomiazs Tpeyroiasunka AHB, HaxoauM:

yroabHuk SAB paBHoGeapeHHB#, Tak Kak SA = SB — obpa3yio-
mue koHyca. Ilyctb M — cepeanmHa AB, Toraa mo ycJIOBHIO

sinZSMO = % a 0S = 6.

HE= AHBH _ YDYE _ 4

AB
U3 npsimoyroasHoro Tpeyronbiuka CEH nonyyaem:
CH 2 1
8 HE = 45 2y5

Omeem: arctg—g.

BricoTa KOHYyca paBHa 6, a paqHyc ero ocHoBahus paBeH 7. ILIIOCKOCTb MPOXOAUT yepes BeplIHHY
.2 "
KOHYCa M TepeceKaeT ero oCHoBaHHWe, 00pa3ysi C MJIOCKOCTHIO OCHOBAaHH YroJi arcsin 3 Haiiante

Iomazb CE4€HHsI KOHYCa 3TOH IJIOCKOCTBIO.

Pemenne.
Ilycts § — BepmmHa konyca, SAB — uckomoe ceyenue. Tpe-

W3 npamoyronbHoro TpeyroibHuka SMO HaxoauM:

SM=6:2=9; OM=781-36 = V45 = 3y/5.
‘U3 npsimoyroabHoro tpeyroasHuka MAO nosyyaem:

AM = Y49 - 45 = 2,

OTKyAa Sgp = %-AB-SM = 18.

Omeem: 18.
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4. Bbicota koHyca paBHa 1, a paauyc ero ocHoBaHus paBeH 7. [1110cKOCTh NPOXOAUT uepe3 BEpIIUHY
KOHyCa TakKuM 006pasoM, YTO ceyeHHe KOHYCa ITOM IJIOCKOCTHIO SIBSIETCS MPSMOYTOJIbHBIM Tpe-
yroasHuKoM. HaiiauTe cuHyc yria, KOTOpblit 3Ta MIOCKOCTb 06pasyeT ¢ MIOCKOCTbIO OCHOBAaHMS.

Pemenne. ‘

Ilyctb § — BepmiMHa KOHyca, SAB — yka3aHHOe ceuyeHHe.
TpeyronbHuk SAB paBHOGenpeHHbIH, Tak Kak SA = SB — obpa-
3ymoue KoHyca. I1o ycioBHIO OH TakXKe NpSAMOYTOJIbHBII, O3TO-
My LASB = 90°.

Ilyctb M — cepeavna AB u O — uUeHTp OCHOBaHMS KOHYCca.
O6o3nayuM OM = x u

AM = BM = SM = y.

IIpumenss teopemy Ilucdaropa x TtpeyrosibHukam SOM wu

AOM, samumem: y2 —x2 =1 u y2+x2 = 49. CloXKHMB ypaBHe- B

HMS, HAWAEM y = 5 (MCKaTb X He 00s13aTeNbHO).
W3 npsmMoyrosbHoro tpeyronsuuka SOM Haxonnm:

- _ 30 _
sinZSMO = i 0,2.

Omeem: 0,2.

5. Pamuyc ocHOoBaHMs KOHyca ¢ BepuiMHO# P paBeH 6, a [MHA €ro obpasyiomeit pasHa 9. Ha
OKDYXXHOCTH OCHOBaHHMs KOHyca BbIOpaHbI TOUKH A U B, feisiuiie OKPyXHOCTb Ha JBe AYTH, AJTH-
Hbl KOTODBIX OTHOCATCs kak 1:3. Haiiaute niaomanas cedenus konyca njiockoctbio ABP.

Pemienne.

Iycts O — ueHTp ocHOBaHMs KoHyca, M — cepenyna xopzsl AB. Hyra AB coctaBasiet 4eTBepTH
OKPYKHOCTH OCHOBaHMsA, N03ToMy ZAOB = 90°. TpeyrosbHUK paBHOGEAPEHHBIH, CleN0BaTEbHO,

AB = 2AM = 2A0-sin 4,4203 = 6Y/7.

PapHoGesipenHbIi TpeyroibHuk APB — uCKOMOe ceueHMe,
Otpe3ok PM — ero BbicOTa,

PM =)/ AP — AM* = 3Y/T.
HJIOU.[allb HUCKOMOI'0 CeyeHUusd PaBHa

%PM-AB = 9y/14.

Omgem: 9V 14.

6. /lBe mapajueibHbIE ITIOCKOCTH, PACCTOSIHUE MEX/Y KOTOPHIMU PABHO 6, mepecekaioT [ap TakHM
06pa3oMm, YTO LEHTp LIapa JIEKUT MeXAy MI0CKOCTAMH. [Liomany ceyenuit 11apa 3TUMH MJ10CKO-
CTSIMU paBHbl 251 u 49n. Haiiaute paanyc mapa.

Pemenue.

IIycts O — tentp wapa, O; u O, — LEHTPLI MEPBOTO M BTOPOTO Ce-
yeHuit. Torna OO0, u OO, — nepneHAUKyYJIAPbI K MJIOCKOCTAM CEYEHMI, 6
a TaK Kak IUIOCKOCTH napaJjuiesnbHbl, TO O Jiexut Ha otpeske 0,0, = 6.

Ilycte OO, = «, Torza 00, = 6 — x. Bribepem Ha OKPY>KHOCTAX

ceveHHMit TOYKU A (Ha OKPYXKHOCTH NIePBOTO ceyeHus) u B (Ha OKPYX-
HOCTH BTOPOTO ceueHus). Pazuychl ceyeHMii MOXXHO BBIYMCJIUTH, 3HAs
HX MJIOIAZM: OHM PABHbI 5 U 7 COOTBETCTBEHHO, :

ITpumensisi Teopemy Iludaropa k TpeyroabHukaM O0,A u 00,B, ,
: v B

3allMieM:

OA® = 25 +x2, OB> =49 +(6 — x)°
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Ho OA = OB kak paamycsl wapa, noatomy 25+ x2 = 49 + (6 - x)°, oTkyma x = 5. Us Tpe-
yrombiuka OO, A HaXoAMM paamyc iapa:

OA = V25 +x? = 1/50 = 5y/2.

Omeem: 5V2.

7. [uametp mapa nepneHAMKYJISPEH HEKOTOPOH IUIOCKOCTH M JENUTCS €0 B oTHOWeHuH 2:3. [lio-

Iafb CeYeHUs LIapa yKa3aHHOM IJIOCKOCTbIO paBHa 5471, Hailizute pamuyc mapa.

Pemenne.

Ilycte AB — pnanHbii auametrp, O — uentp wapa, O, — UEHTp
Kpyra, sBjswoouerocs ceuenveM, npuuém 0,4 < O,B.

Ilnomanb naHHOrO ceyeHMs WIapa paBHAa S5AT, 3HAYMT, PafUyC
Kpyra 31/—6‘.

[Iyctb OO = x, torma u3 ycnoBus ciaenyer, uto AQ, = 4x,
BO, = 6x. '

Ilycte N — Toyka Ha rpaHMlle Kpyra, TOTAA M3 TPEeyroJbHHKA
O,ON HaxoauMm no teopeMe Iludaropa:

2
ON* = 002 + NO?; (3Y/6) +x2 = 2522
OTKyJia X = g—
AO; + BO,

5 = 5x = 7,5.

Panuyc uiapa paBen R =

Omeem: 7,5.

3apaHua gna CaMmoCTOATENbHOro peuwieHma

1. IIpaBuipHas uyerbipéxyrosibHast nupamuga SABCD, cTOpoHbI OCHOBaHHUSI KOTOPOil paBHBI 2, a 60-
KOBble pébpa paBHbI 3, pacHoioXKeHa BHYTPH UMJIHHAPA TaKUM 00pa3oM, 4To cTopoHsi AB u CD
OCHOBAHHUA ABJISIIOTCA 006pasyoIMMH UMIMHApPA, a BepIIMHA S — cepeauHoil obpasyioweii PQ.
Haitaure 06béM LHIMHIPA. '

‘2. Otpesok AB = 8 — nuameTp BepXHEro OCHOBaHUs LUJIUHAPA, a C — TOYKa Ha OKPY>KHOCTU HHX-
Hero ocHoBaHus. Haiiaute yros Mexay miaockocTbio ABC M NJIOCKOCTBIO OCHOBAaHUSI LIMJIMHAPA,
ecii AC=9 u BC = 11.

3. Buicora koHyca paBHa 3, a paauyc ero ocHoBaHHs paBeH 4. [1110cKOCTb MPOXOAMT uepes BepLMHY

.5 o
KOHYCa U NEPECEKAET €ro OCHOBAHHUE, 06pa3y;1 C IIJIOCKOCTbIO OCHOBAHHA YroJ1 arcsin E Haiaunre

maomanb C€4EHUA KOHYyCa 3TOH MJIOCKOCTBIO.

4, Broicora koHyca paBHa 1, a paauyc ero ocHoBaHus paBeH 3. I1110ckOCTb MPOXOAMT Yepe3 BepLUIMHY
KOHyCa TakuM oOpasoM, YTO CeyeHHe KOHYCa ITOi MJIOCKOCTBIO SIBJSIETCS MPSMOYTOJbHBIM Tpe-
yronbHrkoM. HaiiiuTe cuHyc yria, KOTOpBIH 3Ta MJIOCKOCTb 00pa3yeT ¢ MIOCKOCThIO OCHOBAHMUSI.

5. Panuyc ocHoBaHus KOHyca ¢ BepuIMHO# P paBeH 6, a miuuHa ero obpasyioueil paBHa 9. Ha
OKPY>XXHOCTH OCHOBaHHs KOHYcCa BbIOpaHbl TOYKU A U B, fesiiue OKpYy>XHOCTb Ha J[Be AyTH, AJU-
HbI KOTOPBIX OTHOCATCA Kak 1:5. HaliauTe monaap cedeHUs1 KOHyca MJIOCKOCTbIO ABP.

6. /[iBe nmapajulespbHBIE TJIOCKOCTH, PACCTOSIHUE MeXy KOTOPBIMM PaBHO 7, MepeceKaloT wap TaKuM
06pa3oM, YTO LEHTp LIapa JIeXUT MeXIy MIOCKOCTAMU. [lnomany ceyeHuil mWapa STHMH IIOCKO-
ctsaMu paBHbl 187 u 25nr. Haligute papuyc wapa.

7. /Ivamerp mapa neprneHAMKYJISIpeH HEKOTOPOH IJIOCKOCTH U eJIUTCA €10 B oTHoweHuu 1:6. Ilno-
IAAb CeYyeHHs Iapa yKa3aHHOM IockocThio paBHa 150m. Haitaute paauyc uiapa.
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5. MNAHUMETPUA

5.1. Mnanumerpnueckue 3apaun (opaHa KoHdUrypauua ¢ OKPY)XHOCTbIO)

1. B tpeyrompHuk ABC BnMcaHa OKPYXHOCTh pajuyca R, Kacaiomasicsi CTOPOHbI AC B Touke D,
npuuém AD = R.
a) JlokaxuTe, 4TO TpeyronbHHK ABC nNpsMOYTONbHBIH.
6) BnucanHast OKpYXHOCTb Kacaercsi CTopoH AB u BC B Toukax E u F. Haiinure nnowanp Tpe-

yronbuuka BEF, ecnv u3BecTHo, 4o R = 5 u CD = 15.

Pemenne.

a) Ilyctb O — uUEHTp BNHCaHHOH OKPYXHOCTH Tpe-
yroabHHka ABC (cM. pHCYHOK).

IleHTp OKPYKHOCTH, BITHCAHHOM B YIoJI, JIEXKHT Ha €ero
6uccexTpuce, 3HauuT, AO — 6uccexrpuca yrna BAC. Tpe-
yronbHHK AOD npsiMOyTONbHKE M paBHOOeApeHH I, 1o-
stoMy ZAOD = 45°. CnenosatenbHo, ZBAC = 90°.

6) Ilyctb BF = x. Tlo Teopeme 0 paBeHCTBE OTPE3KOB
KacaTeJIbHBIX, MPOBENEHHBIX K OKPYKHOCTH M3 OXHOH TOY-
ki, AE=AD =5, CF=CD =15 u BE= BF =x. Ilo
Teopeme [Inudaropa

BC? = AC* + AB%;

iy (15 + x)2 =207+ (5 +x)2. W3 storo ypaBHeHust Haxoaum, yto x = 10. Toraa

— H = ig. - -21)- = i
BC = 25, sinZABC = BC - 35 =5
CnenoBaTenbHO,
Sapr = %BE-BF- sinZABC = % 10- 10.-2- = 40.
Omeem: 40.

2. Ha runorenysy AB npsiMmoyrosibHoro TpeyrojibHuka ABC onyctuan Bricoty CH. U3 Toukn H Ha
KaTeTbl ONMYCTHIH nepneHaukyaspm HK n HE,
a) loxaxwure, uTo TOukH A, B, K U E nexar Ha OAHOH OKPYKHOCTH.
6) Haiiaute paauyc atoi OKPYXHOCTH, ecii AB = 12, CH = 5.
Pemenue.
a) Ilycts Touka E nexur Ha karere BC, a Touka K —
Ha xatere AC (cM. pucyHok). [IpoBeném orpesox KE u

3aMETHM, YTO OH SIBASIETCA THIOTEHY30H NpPAMOYTOJIb-
Horo Tpeyroibhiuka KCE, nogobnoro Tpeyronbunky BCA. ) o

>
[

Paccmorpum  yribl  yeTthipéxyronbHuka ABEK. | H
Ilycts ZABE = o, TOTAQ
ZBEK = /BEH + £HEK = 90° + o,
a ZKAB = 90° — a.
3Hauur, B
£4BEK + ZKAB = 90° + o + 90° — o = 180°. C E

CyMMma JByX NPOTHBOMNOJIOXKHBIX YIJIOB B YeTHIPEX-
yronbhuke 180°, ceAOBaTeNbHO, YETHIPEXYTONBHHK
BIHCAaH B OKPYXHOCTb.
6) Paanyc oKpy>XHOCTH, Npoxofsiiei Yepe3 Touku A, B u E, no TeopeMe CHHYCOB paBeH

AB _ AE
2sinZBEA = 2sinZABC’
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Yertnipéxyronsuk CKHE sipnsercs NPAMOYTOJbHHKOM, 3HAYHT, TpeyronbHuku HEC u KCE pas-

CE _ AC CH-AC
CH ~— AB AB ~

Hbl. U3 nonobus tpeyroapunkos BCA u KCE nonydaem, 4To —— , orkyaa CE =

Toraa

' 2
=V CE+AC = ac)/ C”:;;‘B = 4L/ cH + 4B”.
AC AB

AE - VCH? + a8

C1e/10BaTeIbHO, HCKOMBIiE paxuyc paBeH

AB:—_24B __ _ %V CH’ + AB? = ’2—3
VCH? + AB?

[oatoMmy sin ZAEC =

Omeem: 6,5.

3. buccextpuca yrna ADC napauienorpamma ABCD nepecekaet npsimyio AB B Touke E. B Tpeyrosis-
HUK ADE BrnMcaHa OKpY>XHOCTb, Kacaomasicsi ctopoHs AE B Touke K # croporn AD B Touke T.
a) lokaxwure, yro npsameie KT n DE napanieabHbi.
6) Haitnure yron BAD, ecnu ussectro, yto AD = 6 n KT = 3.

Pemeunne.

a) IIpsambie AE u CD napaienbHnl (CM. PUCYHOK),
a DE — Obuccektpuca yrma ADC, mnostomy
ZAED = LCDE = ZADE. 3uayurt, TpeyronsHuk ADE
paBHOoOeapennntit, AD = AE. Otpe3ku AK u AT kaca- T M
TeJIbHbIX, TPOBEAEHHDBIX K OKPY)XHOCTH M3 TOYKHU A, paB-
Hbl, 3Ha4MT, TpeyroiabHHK ATK Takxe paBHOOGEAPEHHDIM.

Yron npu Bepuimne A y TpeyronbHukoB ATK u
ADE o6uuii, no3TOMy OHH MOAOOHK, a 3HAYMT, A K E B
ZATK = LADE. CnenosatenvHo, KT || DE.

6) Ilyctb OKpyXHOCTb Kacaerca ocuoBanusa DE
paBHoGeapenHoro Tpeyroabiuka ADE B Touke M. Torna
M — cepeauna DE. Ilycto DM = x. Torna DT = DM = x, AT = AD-DT =6 —x. Tpeyronbumc
ATK nonoben tpeyroabiuky ADE, noatomy

AT _TK. 6-x _ 3

AD ~ DE' 6 2’

OTKyAa x = 3.
Ilonyyaem, uto DE = 2x = 6, 3HauuT, TpeyroabHuk ADE paBHocTopoHHHi#t. ClieaoBaTesbHO,
4BAD = 60°.

Omeem: 60°.

4. Cropona CD npamoyrombHika ABCD kacaeTcss HeKOTOPO#H OKpPYXHOCTH B Touke M. IIpoaosnxke-
HHYe CTOPOHB AD mnepeceKkaeT OKPY>XHOCTb B TO4YKax P u Q, npu4éM Touka P JIeXHT MexXay Tou-
kamu D u Q. IIpamas BC kacaercsi OKpYXHOCTH, a ToYka ( JIeXHT Ha npsmou BM.

a) doxaxwure, yto ZDMP = ZCBM.

6) UsBectHo, yto CM = 5 u CD = 8. Haitture cropony AD.

Pemenne.
a) Iockoabky DMP — yron Mexnay KacaTeabHO#M B c E
MD u xopaoit MP, a MQP — yroJ, BIOHCaHHbiii B
OKPYXHOCTb, TO LDMP = ZMQP = ZMQD. /
ITockombky ZMQD = ZCBM Kkak HakpecT Jiexa- M 0
I[He YIJIbl [PH TiepeceYeHHH ABYX MapaieNbHbIX MpsA-
MBIX TPETbeH, nonydaeM, yro ZDMP = ZCBM. A D P~_H_Q
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6) IycTb OKpYXHOCTH C LeHTpoM O KacaeTcsi MpsIMOi BC B Touke E (cM. pucyHok), a H — ocHo-
BaHMe NEpIeHAMKYJApa, omywenHoro u3 Touku O Ha PQ. Torna H — cepexuHa XOpAbl PQ. Tak xak
CEOM — xsazapat, OE = CM. V13 npsiMmoyroznbHoro tpeyroibanka OHQ HaXoamnM, 4to

HQ =100 - OH =V O0F-DM* =5 -(8-5 =y25-9 = 4.
Mockonbky OF 1 PQ, Touku O, E v H nexar Ha onHo# npsiModt, CDHE — NpPAMOYTOJIHHUK, a TakK
kak CE = CM = 5, nonyyaem:
DQ=DH+HQ=CE+HQ=CM+HQ=5+4=09.

| 5
Tpeyronsuuk BCM nopo6en tpeyroabHuky QDM ¢ Koah¢duureHToM g—% = 3 CIIELOBATENbHO,

AD=BC=32DQ=32.9=15.
3 3
Omegem: 15.

5. B napaienorpaMM BHHCaHa OKPY>KHOCTb.

a) JlokaxuTe, YTO 3TOT MapajiesorpaMm — pomo.

6) DTa OKpPY>XHOCTb, Kacaioluasicsi CTOpoHbl poMba, eMT e€é Ha OTpe3kH, paBHble 4 M 1. Hakaute
TJIOILA/Ib YETHIPEXYTONbHUKA C BEpIIMHAMU B TOYKAX KaCaHWsl OKPYXKHOCTH CO CTOPOHaMH pomba.

Peienne.

a) Ilyctb ABCD — paHHbBIH NapaijiesiorpamM. ‘
- Ecan B 4eTbIpEXYTOJIBHUK MOXKHO BIIMCATh OKPYX- B

HOCTb, TO CYMMbl €ro MHPOTHBOIIOJIOXHBIX CTOPOH
paBHbl, noatoMy AB+ CD = AD+BC, a T. k.

A
IIPOTUBOIOJIOKHbBIE CTOPOHBI  IapaJijielorpaMMma A O ¢
nonapHo paBHbl, TO 2AB = 2BC, win AB = BC.
3HauuT, BCe CTOPOHBbI yeTbipéxyrosbHuka ABCD Hy 5 M

paBHbl. Cjie10BaTeNbHO, 3TO POMO.

6) Ilyctb K, L, M u N — Touku KacaHHs
OKDY>KHOCTH paauyca R co cropoHamu- coorBetcTBeHHO AB, BC, CD u AD pomba (cM. pucyHok), O
— TOYKa nepeceyeHus1 aAuaroHaneit pomba, AK = 4, BK = 1. /Inaronanu p0M6a MepreHANKYJIAPHBI,
3HauuT, ZAOB = 90°.

Otpesok OK = R — BbIcCOTa NpsIMOYrosibHOTO TpeyroabHHka AOB, npoBeAéHHasA U3 BepLIHHBI
MPSIMOTO YTJIa, MO3TOMY

R’ = AK-BK = 4-1 = 4,
oTkyma R = 2.

ITycts ZBAD = o. lockosabky AK > KB, o < 90°. Ilycts BH — BbicoTa poM6a, OnylieHHas Ha
cropony AD. Toraa -
KM= LN =BH =2R = 4; sina = sinZBAD = sinZBAH = 2L = 2.
Yron mexnay auaroHansaMu KM u LN yeTblpéxyrosibHMKa KLMN paBeH yray BAD (yrisl ¢ cooT-
BETCTBEHHO NEPNEeHANKYISPHbIMU cTOpOHaMU). [1o dopMyJie nIolaau 4eThipEXYrobHUKA 0JIy4aeM:

1 . 1 4 32
Skimn = iKM-LNsmol = 5-4-4-3 =5 = 6,4.
Omeem: 64.
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6. Oxosno ocrpoyronbsoro Tpeyronbuuka ABC omucana OKPYXHOCTb ¢ neHTpoM O. Ha npopxomxe-
HuU oTpeska AO 3a Touky O oTMeyeHa Touka K Tak, uto ZBAC + ZAKC = 90°.
a) [lokaxwure, 4To 4eThIpéxyroabHuk OBKC BIUCAHHBII.
0) Haiizure paamyc OKpYyXHOCTH, ONMCAHHOH OKOJIO yeThipéxyroabHuka OBKC, ecsau

cosZBAC = % a BC = 48.

Pemenue.
a) HyCTb £ZBAC = o, Torna ZOKC = ZAKC = 90°~ o u
£ZBOC = 24BAC = 2ua. Tpeyroabhux BOC paBHOGeapeHHBIi,

CJIeZ[OBaTeJIbHO, K
180° — 2 B
Z0BC = £ZOCB = — = 90°-a; ZOBC = ZOKC. ‘

Ionyyaem, uto Touku O, B, K u C exar Ha OJHOM OKpYyX-
HocTH. Cjie0BaTeIbHO, YETHIPEXYTOJbHUK BIIMCAHHDI.

&

6) Ilo ycaosuio cos£BAC = %, noaromy sinZBAC = %
A C
Paguyc okpyxHOCTH, onmMcaHHOH 0K0J0 TpeyrojbHuka ABC,
paBeH
_ BC _ 48 _
0C = 2sinZBAC 9.4 = 30.
5

Ilycts R — paamyc OKpY»KHOCTH, OTTHCAaHHOM 0KO0JI0 YeTbipéxyrosbHuka OBKC. B tpeyrosibHuke
OCK umeeMm:
__0C_____0C_ __ _0C _ 30 _ o
2sinZ0KC 2sin{90° — ) 2cosa 2__3_ ’

(5)]

Omeem: 25.

7. Boicotnl BB; u CC, octpoyrosbHoro Tpeyrojbiuka ABC mepecekaloTcss B Touke H.

a) doxaxure, uto £BB,C, = ZBAH.

6) HaiinuTe paccrosiHue OT 1IeHTpa OKPYXHOCTH, OIIMCAHHOM 0K0JI0 Tpeyrobuuka ABC, a0 cto-
pounl BC, ecn B,C, = 10Y/3' u ZBAC = 60°.

Pemennue.
a) B uetnipéxyronbuuke AC;HB; yrabl C, u B, — nps- B
Mble, CJIEI0BATeJbHO, OKOJIO 3TOTO YEThIPEXYTOILHUKA MOX-
HO OINUCaTb OKPY>KHOCTb, puuéM AH — eé auametp. Bmu-
cannble yrabnl HB;C; u HAC, onupaioTcs Ha OAHY AYTY,

cJe0BaTeNbHO, OHU PaBHbl, a 3HauuT, ZBB,C, = £ZBAH.
6) B npsimoyrosibHOM TpeyrosibHuKe BB,A numeeM: 0

AB, = AB-cos£ZBAB, = AB-cos60° = %AB.

B npsimoyrossHOM TpeyroabHuke CC;A nMmeeMm: A B_l f
1
AC, = AC-cosLCAC, = AC-cos60° = %AC. U

] AB _ AC
[Tonyyaem, yto 4B, = AC,
. AB AC )
Tpeyronbuuku ABC n AB,C, umeiot obuuii yron A u B = Ac_’ C/eOBATEJbHO, OHU 11040~
1 1
BC _ AC _
oubl. Torga B,C, ~ AC, = 2. 3Haywur,

BC = 2B,C, = 203
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IIyctb O — LEHTP OKPYKHOCTH, ONMCAHHOM OKOJIO TPeyroJbHMKA ABC, M — cepeauHa CTOPOHbI
BC. Torna pacctosiiie oT Touku O 710 cTopoHbi BC paBHO A/IMHE OTpe3Ka OM. Tpeyroabuuk BOC —
paBHOO€epeHHBIH, CJIEJIOBATEIBHO, '

ZCOM = %ABOC — Z/BAC = 60°.

B npsamoyrosibHoM TpeyronbHuke OMC nmeem:

OM = MC-ctgZMOC = B - crg60° = 212 @ = 10.

Omeem: 10.

8. OnHa OKPYXHOCTb BIMCAHa B NPAMOYTOJIbHYIO TPAIEeLHIo, a BTopas KacaeTcs 6oJblieit GoKoBOW

CTOPOHbI ¥ MPOAOKEHUI OCHOBaHUM.

a) JlokaxuTe, YTO PaCCTOSIHHE MENKLY LIEHTPAMH OKPYXHOCTel paBHO 6osblieit 60KOBO# CTOpOHE
TpalneumH. '

6) Haiigure paccTosiHMe OT BEpUIMHBl OJHOTO M3 NPSIMBIX YIJIOB Tpamneuu 10 LieHTpa BTOpOMH
OKDY’KHOCTH, €CJIM TOYKa KacaHHsl MepBOH OKPYXKHOCTH ¢ Gosiblueil GOKOBOI CTOPOHOH Tparieiuu fe- -
JIUT €€ Ha OTpe3KH, paBHbie 2 U 8.

Pemenue.

a) Ilyctp O — UEHTP OKPYXKHOCTH, BIMCAHHOW B Mpsi-
moyrosbhyio Tpaneuuio ABCD c ocnoBanusmu AD u BC,
O, — UEHTp OKPYXHOCTH, Kacaiouleiicsi 6oblieil 60koBOi B ¢

CTOPOHBI Y MPOAOJXKEHUIA OCHOBaHUMN Tpaneuuu (puc. 1). W
Touka O nexut Ha 6Guccekrpucax yraos BCD n ADC, 0 0
CJIeIOBATEJIbHO, \N 1
A D

ZCOD = 180° — %ABCD — %4,41)0 = 90°.

Touka O, JeXuT Ha GUCCEKTPUCE yIJla, CMEXHOIO C
yriom BCD, sHauut, Z0CO, = 90°. AHajIOrMYHO, yribl Puc.1
CO,D v ODO, — npsiMblie.

3uauut, OCO|D — npsIMOYTOJIbHHUK, 103TOMY
CD = 001.

6) IlycTb OKpyXHOCTH, BiMcaHHasi B Tpanenuio ABCD,
KacaeTcsl cTopoHbl AD B Touke P, a cropoHbl CD — B Touke
M, BTOpass OKpYXHOCTb KacaeTcsi npsiMmoil AD B Touke Q
(puc. 2). ‘ 0

Panuycer okpyxuocteit OP u O,Q paBHbI INOJOBUHE
PacCTOSIHUS MEXAY MapajjiesbHbiMU npsiMbiMu AD u BC.
[TonyuaeMm, uto OO,QP — npsiMOyTOJIbHUK, CJENOBATENb-

Ho, 00, = PQ.
B npsimoyrosbHoM Tpeyroabhuke COD nmeeM: Puc. 2
OM =V CM-MD = 4.
AQ=AP+PQ=0P+00,=0M+CD = 14.

B nipsimoyrosibHoM TpeyrosibHuke AQQO, uMeeM:

A0, = VAQ* + QO? = 2¢/53.

PaccTosiine OT BepUIMHBI NPSMOro yIJa Tpanelury 0 LEeHTPa BTOPOM OKPYXXHOCTH PaBHO

301 =A01 = 2'/53.

Omsgem: 6) 2/53.
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3apaHUA ANA CaMOCTOATENBHOTO pewieHun

1. B Tpeyronbnukx ABC BnmcaHa OKpyXHOCTh paanyca R, Kacaomasics croponbsl AC B Touke D,
npuyém AD = R.

a) dokaxute, 4to TpeyronbHuk ABC npsaMoyrosbHblii.

6) Brimcannasi OKpyXHOCTb KacaeTcsi cropon AB u BC B Toukax E n F. Haitaute miomans Tpe-
yrojbHuKa BEF, ecnn u3BecTHO, uto R = 2 u CD = 10.

2. Ha runorenysy AB npsimoyrosbHoro tpeyroibhuka ABC onyctuim Beicoty CH. 13 Touku H na
KaTeTbl ONYCTHUJIM nepneHankysapel HK n HE.

a) [lokaxwure, uyto Toukn A, B, K u E nexar Ha ONHON OKPYKHOCTH.
6) Haiinute paguyc atoii okpyxHocTH, eciu AB = 24, CH = 7.

3. bBuccextpuca yrna ADC napannenorpamma ABCD nepecekaer mpsimyio AB B Touke E. B Tpe-
yrosbHUK ADE BnucaHa OKPYXXHOCTb, Kacaiouiasicss cTopoHbl AE B Touke K U cTtopoHnl AD B
Touke T.

a) Jlokaxure, uro npsimbie KT 1 DE napasjiesibHbl.
6) Haitnure yron BAD, ecnu u3BecTHoO, uTo cTopoHa AD = 8 u KT = 4.

4. Cropona CD npsimoyronbHuka ABCD kacaeTcst HEKOTOpOH OKpYXHOCTH B Touke M. Ilpoaosike-
HHUe cTOpoHbl AD mnocsiefoBaTebHO nepecekaeT OKPYXHOCTb B TOUKaX P u Q, npsaMmas BC kaca-
eTcsl OKPYXKHOCTH, a Touka (Q JIeXXHUT Ha npsiMoit BM.

a) Hokaxwute, uto LZDMP = ZCBM.
6) UsBectHo, uto CM = 13 u CD = 18. Haiiaute ctopony AD.

5. B nmapassenorpamm BrHcaHa OKpPY>KHOCTb.
a) [lokaxxuTe, 4TO 3TOT napaijesorpaMMm — pomo.

6) OTa OKpY>KHOCTb, KacalollasiCss CTOPOHbI poMba, Ae/UT e€ Ha oTpe3kH, paBHble 5 n 1. Haiinure
IJIOIA/Ib YEThIPEXYTOJbHUKA C BEPLIMHAMM B TOYKAX KacaHWsi OKPYXXHOCTH CO CTOPOHaMH pomba.

6. OxoJ0 ocTpoyroyibHOro TpeyrojbhHuka ABC onucana okpyxHocTh ¢ neHTpoM O. Ha npononmxe-
HuM otpe3ka AQ 3a Touky O oTMeueHa Touka K Tak, uto £ZBAC + ZAKC = 90°.

a) loxaxure, yTO 4eThIpéxyrojbHUK OBKC BnycaHHbLIN.
6) Hai’izlme paguyc OKpYXHOCTH, ONHCAaHHOH OKoJio ueTbipéxyroipbHuka OBKC, ecan

cosZBAC = ,aBC 96.

7. Boicothi BB, u CC, ocTtpoyroybHoro tpeyroibiuka ABC nepecekaiotcsi B Touke H.

a) Jlokaxwure, uto Z/BB,C, = ZBAH.

6) Haiinure paccTosinve OT LieHTpa OKPY>KHOCTH, ONMCAHHOH 0K0JI0 TpeyroibHuka ABC, no cTo-
ponst BC, ecin B,C, = 93 u ZBAC = 30°.

8. OgaHa OKpPY>XHOCTb BIIMCaHa B NMPSIMOYTOJIbHYIO TPamneuyio, a Bropast kacaercsi 6osbuieit 6oxoBoit
CTOPOHBI Y MPOAOJI)KEHUI OCHOBAHMH.

a) JlokaxxuTe, YTO pacCTOSIHUE MeX/y LIEHTPaMH OKPYXXHOCTeH paBHO Gosibiieil G0KOBOH cTOpoHe
Tpaneuuu.

6) Haiinure paccTosiHve OT BepIIMHBI OJHOrO M3 MPSAMbBIX YIJIOB TpPalelMy A0 LIEHTPA BTOPOii
OKPYXHOCTH, €CJI TOUKa KacaHUs NepBOi OKPYXHOCTH ¢ Gosbiell 60KOBOi CTOPOHOI Tpaneuuu Je-
JIUT €€ Ha OTpe3ky, paBHble 4 U 36.
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5.2. MnaHumeTpuueckue 3apauu (OAHa KOH(Urypauus Ges OKPYIKHOCTH)

1. Ha auaroHasu mapajuiesiorpaMMa B3sUIM TOUYKY, OTJHYHYIO OT eé cepeauunl. VI3 Heé Ha Bce CTO-
POHBI TIapasieiorpaMMa (MJIH WX MPOAOJDKEHHS) ONYCTHJIM MEPIEHAMKYIAPDbL
a) JIoKaXuTe, UTO 4E€TBIPEXYTOJbHHK, OOPa30BaHHbI OCHOBAHMAMM ITHX NEPHNEHAUKYIAPOB,
SABJIAETCS Tpaneiuei.
6) Haiigure ruromanp MoJy4eHHOH Tpameuuy, ecld IUOW@Ab MapaiejjorpaMMa paBHa 16, a

OIMH U3 ero yrjoB paBeH 60°.

Pemenwue.

a) Bosbmém Ha auaronanu AC napannenorpamma ABCD Touky O, OTINYHYIO OT €€ CepelMHbl, 1
npoBeéM depe3 Heé neprnenaukysipsl NL u KM x cTopoHam mapajiesiorpaMma (CM. pucyHok). [Ips-
MoyrosibHbie TpeyronbHukn CKO u AMO mono6ubl. To4HO Tak e MOAOGHBI TPEYToJbHUKH CNO un
ALO, otkyna

OK:OM = OC:0A = ON:OL.

Orcioza caeayer noaobue TpeyrosbHUKoB ONK u B AR N C
OLM. Toraa Hakpect sexauiye yrabl OML u OKN pas- .
Hbl, a moaTomy npsiMbie NK u ML napannesnbubl. Creno-

BaTeJbHO, YeThIpéxyroJbHuk KLMN — napansienorpamm . 0
WM Tpaneuus. K

Hokaxxem, yto 3to Tpaneuus. Eciu KLMN — napan-
JenorpamM, To ON = OL. B atom ciyuyae OC = OA, 10 A LD
ectb O — cepenuHa AC. [IpotuBopeune. 3HAuwuT,

KLMN — Ttpanenus.

6) Ilyctb § — nulomanap napasuiesorpaMma, a €ro ocTpblii yroan — o. Yroa Mexay AuaroHanisimu
NL v KM tpaneuuu KLMN paBeH yriy Mexay nepreHAUKyJIsSpHbIMA UM nipsambiMu BC u CD, to ecTb
3TOT yroJ paseH &. [I0sToMy muowanb Tpaneuuu paBHa:

.AD-AB-sin? in2
%-NL-KM-simx: 1.5 .S Gno= 3:AD-AB-sin’« _ Ssina

2 AD AB 2-AD-AB 2
[MoacraBasisa o = 60° u § = 16, nonyyaem, 4TO MJIOIA/JAbL TpanelUUHX paBHa

165in260° _ 16-3 _ o
2 8 '

Omegem: 6.

2. /[lan yeTbIpéxyroabHuk ABCD.

a) Joxaxwure, uto oTpesku LN u KM, coeauHs0LIMe CEPEAUHBI €r0 IPOTHBOIOJIOXHbIX CTOPOH,
JeJIAT ApYr Apyra HomnoJaM.

6) Haitnure miomanp yerbipéxyronbiuka ABCD, ecin LM = 313, KM = 61/3, ZKML = 60°.
Pewenue.

a) Ilycts K, L, M u N — cepequHbl CTOPOH COOTBETCTBEHHO C
AB, BC, CD n AD u4etbipéxyrosbHuka ABCD (cM. pUCYHOK).
Torana KL v MN — cpennuve suHuM TpeyronbHukos ABC u ADC

COOTBETCTBEHHO. 3HauuT, KL = -;—AC = MN u KLIACI|I MN, L

nosromy KLMN — napannenorpamm. Ero auaronanu KM u LN
JEJIAT APYT ApYTa MOIOJIaM.

6) B tpeyronbauke KLM umeem: B M
KL* = KM* + ML® — 2KM-ML - cos60° = 81.
[TonyyaeM, 4TO KM? = KL* + LM?, MO3TOMY TpeyroJbHUK K

KLM npsiMOYroJibHbIN C NpsSMBIM YIJIOM Npu BepliuHe L. 3Ha-
yutT, KLMN — npsAMOYroJbHHK, [I03TOMY

Skimn = KL-LM = 9-3Y/3 = 27Y/3.
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IIycte nckomas niomanb yetbipéxyronsuuka ABCD pasHa S. ITockonbky KL — cpefHsist TuHUS

1

TpeyronibHuKa ABC, TO Sykp, = ZSAA Bc- AHAJIOTHYHO Suppy = —l—SM pc- JHAYMT,

(Sansc t Saanc) = %S-

N

1 1
SaksL + Sampn = ZSAABC + ZSAADC =
AHAJIOTHYHO Spcpp + Saakn = %S. [ToaTomy
—g_1l¢ 1g_1
Skimn =S 4S 45 25.

CrienoBaTenbo, S = 28k uny = 2-27Y/3 = 54V/3.
Omeem: 541/? .

3. Ha orpeske BD B3sarta touka C. Buccexrpuca BL paBHoGenpenHoro tpeyrosnbHuka ABC ¢ ocHo-
BaHUeM BC saBasietcst 60K0BOi1 CTOPOHO# paBHOOeApPeHHOro TpeyroabHuka BLD ¢ ocHoBaHueM BD.
a) Jloxaxwure, uto TpeyroibHUK DCL paBHOGePEHHBIM.

6) N3BectHO, uTO cCOs LABC = % B kakom otHomenuu npsimas DL penut cropony AB?

Peumenue.
a) llycts LABL = ZCBL = o. Toraa
ZACB = ZABC = 2a; 4£BDL = £ZDBL = .
Yron ACB — BHeliHuit yroa tpeyrosbHuka DCL, 3HauuT,
4DLC = ZACB—- ZCDL = 20— o = ..

lony4aem, yto £DLC = LCDL, cnenoBatenbHO, Tpe-
yroabHuk DCL paBHOGepEHHBIH.

6) [lycto AH — BbicOTa paBHOOEIPEHHOTO TPEYroJbHHU-
ka ABC (cM. pucynok). Torna H — cepeanHa BC. Buccexr-
puca TpeyroJibHHUKa AeJUT €ro CTOPOHY Ha OTPe3KH, MPOHop-

L{MOHAJIbHbIE [BYM JPYTHM CTOPOHAaM, IIO3TOMY % = %
B H C D

W3 npsamoyronbsHoro TpeyroibHuka ABH uMeeM:

BH _ _ _
YV i Co0sZABC = cos2a =

CL _ BC _ 2BH _ 2
SHAIML. YT = 4B~ 4B ~ 3

ITIycts npamas DL nepecekaer ctopony AB B Touke M. Toraa
LZAML = 180° — ZMAL — ZALM = 180° — (180° — 4a) — o = 3al.

k)

w| -

oTKyza AL = %AC = %AB.'

IIpumeHuB TeopeMy CHHYCOB K TpeyroibHUKYy AML, nony4yum, 4yTo 3 ﬁ = %&, OTKyZa
_ AlLsina ALsina ALsina _
AM = — = — = — -
sin 3« sin(o + 2a) sinacos20 + cosa sin2a
_ ALsina - AL — AL _
sina {(cos2a + 2cos2 o) cos2o + 1 + cos2a 2cos2d + 1

=347 =334-3%

= 5AL =5 SAB = 25AB.

CAB_AM - 16 AM _ 9
3uauyut, MB = AB- AM = 25AB. CenoBaTesbHO, B = 16"

Omeem: 9:16.
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4. Ha croponax AD u BC napannenorpamma ABCD B3Tbl COOTBETCTBEHHO TOYKH M u N, npuuém
M — cepeauna AD, a BN:NC = 1:3.
a) Jlokaxute, uro npsimbie AN u AC nensat oTpe3ok BM Ha TpH paBHble YacTH.
6) HaiiguTe niomaas YeTHIPEXYroabHUKA, BEPLUIMHBI KOTOPOro HaxosaTcs B Toukax C, N u TOU-
Kax nepecedeHus npsaMoit BM c npsimbimu AN 1 AC, ecam nomans napauienorpamma ABCD pasHa 48.

Peuenne.

a) O603HaYMM TOYKH NepeceyeHust npsMod BM ¢ mps-
MbiMH AN u AC 6ykBaMu P 1 R COOTBETCTBEHHO.

ITycts O — TOYKa nepeceyeHUsl JUaroHaseil napajie-
aorpamMa (cM. pucyHok). Torna AO u BM — MeanaHb! Tpe-

yronbHuka ABD, 3Hauut, MR = %BM.

Tpeyroasuukun BPN u MPA nopno6usi. CiefoBaTenbHo,
HaxOAHUM, YTO

BP _ BN _ 1
PM ~— AM ~ 2

3HauuT, BP = —;—BM.

IMonyyaem, yto BP = PR = RM.
6) IMyctp niomans napaiesorpaMma pasia S. M3 nonobus tpeyroasunkos MRA u BRC ¢ k03g-

1 . 2
dHLHEeHTOM 7 CHIEILYET, UTO BICOTA TPEYTo/IbHHKA BRC, nposenénHas k cropoHe BC, cocraBisier 3

BbICOTHI NTapaJljieJIorpaMMa, POBEAEHHOM K TOii ke cTopoHe. CJjiejoBaTeIbHO, MJIOMWAaAb TPEYTOJbHH-
ka BRC paBHa

1 2 S
Sare = ’2"'3"5= 3

AHaJIOrM4YHO HalAéM Momans TpeyrojabHuka BNP. Ero BhicOTa, mpoBeaéHHaa k BN, cocraBiser

1 . o
3 BBICOTHI NapaJlIe/lorpaMMa, MpOBEAEHHOM K CTOPOHE BC, a cama cropona BN B yeTbipe pa3a MeHb-

e CTOPOHBI MapajiienorpamMma BC.
[Toatomy

Sowe =333 %4
CrenoBaTtesibHO, IUIOIAb YeThipéxyroabHuka PRCN paBHa

1 1 7 7
SBRC—SBNP = 55_54—5 = ﬁs = Z‘48 = 14

Omeem: 14.

5. Bricotsl BBy u CC; ocTtpoyronbHoro TpeyrojbHuka ABC nepecekaloTcsl B Touke H.
a) [Jokaxwure, yto LZAHB, = LACB.

6) Haiiaute BC, ecru AH = 8Y/3 u ZBAC = 60°.

Pemenne.

a) B uernipéxyronbuuke AC,HB; yrawl C, u B, — npsiMble, B
CJIeI0BaTeIbHO, OKOJIO 3TOTO YETHIPEXYTOJbHHUKA MOXHO OIU-
caTb OKPYXXHOCTb, NpUuéM AH — eé auamerp. BnucaHHble yriibl
AC,B, v AHB, omnupaioTcd Ha OAHY AYTY, CJEAOBaTEJbHO,
ZAHB, = ZAC,B,.

Yrast BC,C n BB,C npsamele, 3HauuT, Touku B, C, B, u C, Ci
JiexkaT Ha OKpYy>KHocTu ¢ amametpoM BC. CaenoBartenbHo,
AACIB1 = 1800—436131 = ABCB1 H
[TonyyaeM, uto LACB = LZAHB,. A B—l C
1
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6) B Tpeyronbuuke AB,C, nuamerp onucanHoi okpyxuocty AH = 8)/3, orkyna
B,C, = AH-sinZBAC = AH-sin60° = 12.
B npsamoyronbHoM Tpeyrosnbhuke BB,A vmeem:
AB, = AB-cos ZBAB, = AB-cos60° = %AB.

B npsimoyrosnbHom Tpeyrosibauke CC,A uMeeM:

ACy = AC-cosLCAC, = AC-c0s60° = ZAC.

AB _ AC
[Tonyyaem, uto 4B, =~ AC;’
" AB AC
Tpeyronbhuku ABC u AB,C, umeior obmuii yron A u 2B = Ar CeAOBaTENbHO, OHY
1 1
BC AC
. =—=2. ,
nogo6Hbl. Toraa B.C. ~ AC, 3HauuT

BC = 231C1 == 24.
Omeem: 24.

6. B octpoyroabsom tpeyrombuuke ABC nposesn Boicoty BH. U3 toukn H Ha ctoponbi AB u BC
onyctuau nepneHaukyasipol HK 1 HM cOOTBETCTBEHHO. ‘
a) [oxaxure, uto TpeyronbHuk MBK noaoben Tpeyroabhuky ABC.
6) Haiizute oTHoweHMe Miowany TpeyroabHnka MBK K miomany yeThipéxyronbuuka AKMC,
eciu BH = 3, a paauyc OKpy»HOCTH, OITMCAHHOM OK0JIO TpeyrojibHuka ABC, paBeH 4.

Pewenue.
a) B uerbipéxyronbuuke KBMH yrast K u M — upsiMble, CJieIOBaTeNbHO, OKOJIO 3TOTO YE€TbIPEX-
‘ yroJIbHMKa MOXKHO OIUCaTh OKPYXKHOCTb, ipuuéMm BH — eé auametp. Bnucaunbie yrasl BKM u BHM
ONUPAIOTCSA Ha OJHY AYTY, CJI€A0BATEJIbHO,

ZBKM = ZBHM = 90° - ZHBM = ZBCA. B

TpeyronbHuku MBK v ABC wumewr obmwuii yron B u
ZBKM = ZBCA. 3HayuT, 3TH TPEYyTrOJbHUKH MOJ00HbI.
6) Paamyc OKpyXHOCTH, OMHCAaHHOW OKOJIO TpPEeyroJibHUKa

MBK, paseH %BH = % Panuyc OKpy>XHOCTH, OMMCAaHHOU OKOJIO M
TpeyrojbHuka ABC, paBeH 4. 3HauuTt, Tpeyronbuuku MBK n ABC K
noo6HbI ¢ K0a(hPULHEHTOM 0A00Us % [MonyyaeM, 4yTO A H ¢
SmBK _ ( 3 )2 _9
S.sc  \B 64
CiiezoBatesbHO, KCKOMO€E OTHOIIIEHHE PABHO
Smek 9
Smsk_ _ _ Smsx _ _ _Sasc  _ _64 _ 9
Sakmc  Sac— Smsk (_Smek -2 55
S, o 64
ABC
9
meem: ——.
Omeem ==
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3apaHna ANA CaMOCTOATENIbHOTO pelleHUuA

1. Ha auaroHaiM mapajjiesiorpaMma B3SJIM TOYKY, OTJIMYHYIO OT eé cepeauHbl. M3 Heé Ha Bce CTO-

POHBI MapaJuiesiorpaMma (WM UX TPOAOJIKEHHUS) OIyCTHIIN NEPNEHNKYIAPBL.

a) JlokaxuTe, YTO YETHIPEXYTOJbHUK, 0Opa30OBaHHbIH OCHOBAHUAMM 3THX MEPNEHIUKYJISIPOB,

SIBJISIETCS Tpalleluex.
6) Haiiaurte muomajbp MmosiydeHHOW Tpameuud, ecaM IUIoliaib MapajuiesorpaMma paBHa 24, a

OJINH M3 €ro YrjoB paBeH 45°.

2. [lan yerbipéxyronbHuK ABCD.
a) Jokaxwure, uyto otpe3ku LN u KM, coequnsionye cepeiMHbl ero NpoTUBONOJIOXHBIX CTOPOH,

AeNAT APYT Apyra MOIOJIaM.

6) Haitaure miomans yethipéxyronbunka ABCD, ecin KL = 6, KM = 43, ZMKL = 30°.

3. Ha otpeske BD Basita Touka C. BI/ICCCKTpI/Ica'BL paBHOOepeHHOTO TpeyrosbHuka ABC ¢ ocHo-

BaHueM BC sBisietcst 60K0BOit CTOpOHOI paBHOGeipeHHOTO TpeyroJibHKuKa BLD ¢ ocHoBaHneM BD.

a) Jokaxure, yro TpeyronbHUKk DCL paBHOGeApEHHDIH.

6) N3BectHO, uTO cOSLABC = % B kakoMm oTHomeHuu npsimasi DL peaut ctopony AB?

4, Touka M — cepexnHa ctopoHbl AD mapasuienorpamma ABCD. V3 BepuinHbl A npoBezieHbl /1Ba

JIy4ya, KOTOpbie pa30MBaIOT 0TpPe30K BM Ha Tpu paBHble YaCTH.
a) JlokaxkxuTe, YTO OAMH U3 JIy4deil COMEP:KUT AMaroHajb MapajljiesiorpaMMa.

6) Haiiqure niomans YeTbIpEXyrosibHUKA, OTPAHUYEHHOr0 IBYMS IPOBEAEHHBIMU JIy4aMHU U 1pA-

MbiMu BD u BC, ecan miomanps napauienorpamma ABCD paBha 40.

5. Bsicotst BB, u CC, octpoyrosbHoro tpeyroybiuka ABC nepecekaiotcsi B Touke H.

a) loxaxwure, yto ZAHB, = LACB.

6) Haitaute BC, ecin AH = 103 u ZBAC = 30°.

6. B octpoyrossHoMm TpeyrospHuke ABC npoBean sbicoTy BH. U3 Touku H Ha ctopossl AB u BC

onycTtuau nepneHaukyasipsl HK u HM coOTBETCTBEHHO.
a) JlokaxwuTte, yTo TpeyroasHUK MBK nonobeHn tTpeyrosbHUKY ABC.
6) Haiiqute oTHOmeHWe njouaau TpeyrojibHuka MBK k miowaau yerbipéxyrosbHuka AKMC,

ecau BH = 2, a paauyc OKpy»KHOCTH, ONMCaHHO# 0koJio TpeyroabHuka ABC, paBeH 3.
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1.

5.3. Mnanumerpuuyeckne 3apaum (ABe KOHPHUrypauum)

B tpeyronbuuke ABC usBecTHbl cToponbl: AB =7, BC =9, AC = 10. OxpyXHOCTb, POX0O/si-
was dyepe3 Touku A u C, nepecekaet npsimbie AB 1 BC cooTBeTcTBeHHO B Toukax K u L, oTiny-
HBIX OT BeplIMH TpeyrosbHUKa. OTpe3ok KL KacaeTcsi OKPYXKHOCTH, BIMCAHHOM B TPEYTOJbHHUK

ABC. Haitaute nanHy otpe3ka KL.
Pemenne.

O6e Touku K U L He MOTYT JieXaTh BHe TPeyroJbHHUKa, MO-
CKOJIbKY B 3TOM CJlyyae OTpe30K KL He MOXeT KacaTbCs BIIMCaH-
HOH OKPY>KHOCTH. 3HA4YMT, MO KpaliHeH Mepe OfHA M3 ITHX TO-
YeK JIe)KMT Ha CTOPOHE TPeyTroJIbHUKA.

Ilyctb 06e Toukn K U L jiexxaT Ha CTOPOHaX TPeYyTOJIbHUKA
(puc. 1). YerbipéxyronbHuk AKLC — BIIMCaHHBIH, C/I€A0BATE/IbLHO,

ZKAC = 180°— ZKLC = £BLK.

3nauut, tpeyroabHuk ABC monoben TpeyroabHuky LBK,
tak Kak yroaq ABC — o6muit. Ilycts xoadduunent nonobus pa-
BeH k, Torna BL = kAB, BK = kBC, KL = kRAC. Cymmbl npo-
TUBOIIOJIOXKHBIX CTOPOH OMHMCAHHOTO 4eThipéxyrosbHuka AKLC
PaBHbIL:
AK+LC =KL+ AC;
AB(1 —k)+ BC(1 —k) = AC(1 + k);

p— AB+BC-AC

AC+AB+ BC
[loacTraBisis M3BECTHble  3HAYEHUA CTOpOH HAXOAUM

_7+9-10 _ 3 3 430
k= T 9710 " 13° CaenosarenbHo, KL = AC 3

[Tyctb Touka K JieXXUT Ha NpPOAOJOKEHUHM CTOpPOHbl AB
(puc. 2). Yrnbt AKL u ACL paBHBI, NOCKOJIbKY OIMPAIOTCA Ha
OfIHy Ayry. 3HauuT, TpeyroibHUK ABC monobeH TpeyroJbHUKY
LBK, tak xak yron ABC — obuuii. Bosee Toro, oHu onucaHbl
OKOJIO OHOW U TOM ke OKpyxkHocTH. CrenoBarenbHo, Ko3hdu-
HUEHT 11o1100us paBen 1, To ectb TpeyroapHuku LBK u ABC paB-
Hbl, moatomy KL = AC = 10. 3amerum, yto BK = BC > AB u
To4yKa K [efCTBUTENbHO JIEXKUT Ha NMPOJOJKEHUHM CTOPOHB AB.

Ecau touka L jexuT Ha npojoykeHuM cropoHbl BC, To

Puc. 1

BL > BC, 110 aHanOrMYyHO NpEAbIAYLWEMY CJyyalo I0JydYyaeM
BL = AB < BC. 3HayuT, 3TOT CJy4ail He JOCTHUTAETCH.
30 Puc.2
Omeem: 13 W 10.

2. [lan TpeyrosbHMK co cTopoHamu 26, 26 u 20. BHyTpu Hero pacnoJjioxkeHbl ABe paBHble Kacalo-
IL[HeCSH OKPYXXHOCTH, KaXkJasi U3 KOTOPBIX KacaeTcsl ABYX CTOPOH TpeyrosbHuka. Haiaurte paau-

yCbI OKPY>KHOCTEH.

Pewenne.

Paccmorpum paBHoGenpennbiii Tpeyroabuuk ABC, B kotopom AB = AC = 26, BC = 20. Ilycts

AH — BoicoTa Tpeyroabiuka ABC. Toraa H — cepeauna BC.
O6o3naunm LABC = LACB = o. Torna

_BH _ 5 oo 12 12
cosol = 2B - 13 sino = 3’ tgot = =
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TTpeanosioxuM, 4TO OKPYKHOCTb pajuyca 7 C UeHT-
pom O, Brnucana B yroi ACB M KacaeTcs OCHOBaHMs
BC B Touke N, a OKPY>XHOCTb TOTO € paguyca C LeHT-
pom O, BrucaHa B yron ABC, kacaercsi ocHoBanus BC
B TOYKe M, a nepBOil OKPYXHOCTH — B Touyke D

(puc. 1).
IIeHTp OKpY>XXHOCTH, BIIMCAHHOHN B YrOJ, JIEKUT Ha

ero GUcceKTpHce, 03TOMY :
4023M=tg%=i‘“‘—=%. /\

1 + cosa

U3 npsimoyrospHoro tpeyronsHuka BM O, Haxo-
AnM: Puc. 1

BM = 0,M-ctg ZMBO, = r-ctg} = 3r.

AHanornyHo, CN = BM = %r.

JIvHMA LEeHTPOB KacalOUUXCS OKPY>KHOCTEH IIpo-
XOAMT Yepe3 TOYKY UX KacaHus, noatomy 0,0, = 2r,
3Hauut, MN = 0,0, = 2r, nockoasky O,0,MN —
npsiMoyroapHuK. CiieoBaTesbHO,

20 = BC= BM+MN+CN = 3r+2r+3r =51,
OTKyZla HaXOAuM 7 = 4, ‘

ITycTb Temeph OKPYXHOCTb pafuyca 7 C LEEHTPOM
O, Bnucana B yron BAC u kacaetcsi 60KOBOH CTOPOHbI

AB B Touke P, BTOpasi OKPY>HOCTb pajuyca r C LeHT-

poM O, BnucaHa B yron ABC, kacaercst 60KOBOM CTO- Puc. 2
poHbl AB B Touke (), a TakKe KacaeTcsi MepBOi OKpPYX-
HOCTH (pHuC. 2).
W3 npsiMoyro/ibHbIX TpeyronsHukoB APO, u BQO, Haxoaum:
AP = O,P-ctg ZPAO, = r-tga = 15—2r,
BQ = 0,Q-ctg£QBO, = r-ctgy = %r.
CaenoBaTebHO, AaHAJIOTHYHO MpebIAYLIEMY CJIyYalo,
26 = AB = AP+ PQ + QB = AP+ 0,0,+ QB = 152-r+ 2r+%r - %r,
260
OTKy/la HaXOZMM 7 = o=
B cnyuae, korna okpyxHocTH Bliucanbl B yribl BAC u ACB, noiyyuM TOT e pe3yJbTar.
. 260
Omsem: 4 win =9 "

3. boxkosbie croponbt KL u MN Ttpaneunu KLMN paBHbl 8 v 17 coorBercTBeHHO. OTpe3ok, coenu-
HAIOIUI CepeiMHbl JUAroHajel, paBeH 7,5, cpeqHsAs JiMHUs Tpaneuun paBHa 17,5. IIpsimbie KL
u MN nepecekatorcs B Touke A. Haliaute paguyc oKpy*HOCTH, BHMCAHHOH B TpeyroJbHUK ALM.

Pewmenue.

B mo6oii Tpanenun OTpe30K, COENHHSIOMHN CepeiMHbl JMaroHajteil TpaneuuH, paBeH MOJypas-
HOCTH OCHOBaHHU# TpalelMHy, a CpeHssS JUHHUA — NOAYCyMMe OCHOBaHu# TpaneuuH. B HauieM ciayyae
TIOJIypa3HOCTb OCHOBaHMH paBHa 7,5, a MOJyCyMMa OCHOBAaHHWH paBHa 17,5, NO3TOMY OCHOBaHHUS Tpa-
neuud pasubl 10 u 25.
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[Ipeanonoxum, uto LM = 25, KN = 10 (puc. 1).
Croponnl LM u KN tpeyroabnukoB ALM u AKN na-
pa/LiesibHbI, MMO3TOMY 3TH TPEYTOJbHHKH MOJOOHBI ¢

KoapduHeHTOM £ = 2 3Haywur,

5 _
_ KL _ 40 __MN _ 8
Ab=13 =3 AM=773=%

3ametnm, uto AL+ LM® = AM?, NO3TOMY Tpe-
yroJbHMK ALM — npsIMOYTrOJIbHBIN ¢ FUNIOTEeHY30i AM.
Paguyc ero BnucaHHON OKPYXXHOCTHM paBeH:
_AL+IM-AM _ .
= 5 = 3.

IIyctp Tenepp KN = 25, LM = 10 (puc. 2). AHa-
JIOTMYHO NpeAbIIyIeMY CIy4al0 MOXHO MOKA3aTh, YTO
paaMyC BIIMCAHHOW OKPYXXHOCTH Tpeyroibhuka AKN
paBeH 5. Tpeyronsuuku AKN n ALM nono6Hbl ¢ ko3ag-
dummentoM k = %
OKDPYXHOCTH TpeyrosibHuka ALM paseH r = Sk = 2.

r

3HayuT, paAMyC BIHCAHHOMU

Omeem: 2 wnu 5,

Puc. 2

4. Ha npsamoit, conepxaiueii 6uccektpucy AD npsMoyrosibHOro tpeyrosbHuka ABC ¢ npsiMbiM

yriaoMm C, B3sita Touka E, ynanéHHast ot BepmuHbl A Ha paccTosiHue, paBHoe Y 26. Haiinute mio-

waab Tpeyroabiuka BCE, eciu BC = 5, AC = 12.
Pemenue.

[To teopeme Iludaropa AB = 13.

Ilyctb Touka E nexur Ha syye AD. Buccexrpuca AD
avnHee Katera AC, AE < AC, nostomy AD pnunnee AE
u Touka E nexur BHyTpHu TpeyroiabHuka ABC (puc. 1).

Onyctum u3 Touku E mepnenaukyasip EF na nps-
mylo AC U paccCMOTPUM TOA0OHbIE TPSIMOYTOJIbHBIE TPE-
yroabuuku AFE v ACD. Touka D penut BC Ha oTpe3KH,
nponopuuoHanbusle AB u AC. Iloatomy

AC-BC _ 12
be=2cia5 =5

AD =V AC*+DC* = 2976
M3 nopobus tpeyronbunkoB AFE u ACD HaxoauM:
- 4E 4c =
AF = 2D AC = 5.
CnenosatenvHo, CF = AC— AF = 7. Toraa
Ssce = 3+BC-CF =115,

Ilyctp Tenepn TOuka A nexur mexay E u D
(puc. 2). B atoMm ciyyae

CF=AC+ AF = 17.
Torxa Spcp = —;--BC- CF = 425.
Omeem: 17,5 wiu 42,5.

B
D E
C F A
Puc. 1
B
D
A F
E
Puc. 2
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AN

B
Puc. 1 Puc. 2

5. OxpyxHoctd paauycoB 2 u 3 ¢ ueHtpamMu O, u O, COOTBETCTBEHHO KacaioTcsi B Touke A. IIps-
Masi, IPOXOAsIasl Yepe3 TOYKY A, BTOPMYHO IepeceKaeT MeHbUIYI0 OKPYXHOCTb B Touke B, a
6osbuiyio — B Touke C. Haiigure miomazas tpeyronbiuka BCO,, ecim LZABO, = 30°.
Pemenue.

Touku O,, O, U A nexat Ha oaHo#l npsamoii. [Tockonbky TpeyronsHuku BOA u CO,A paBHO-

OenpeHHbIe,

ZABO, = LBAO, = LCAO, = LACO, = 30°,
otkyaa AB = 20,A-c0s30° = 2Y/3, AC = 20,A-cos30° = 37/3.
Bo3mMoxHb! ABa ciyyast. IlepBblit ciyyail: OKpY>KHOCTH KacaloTC BHYTpeHHHM oOpasoM (puc. 1),
Torga Touka B nexut Mexay toukamu A u C, otkyna BC = AC—- AB = 1/§‘ .

BC-CO,-sin£BCO, 3ﬁ
SBC02 = 2 = .

Bropoii cayyail: OKpy>XHOCTH KacaloTCsi BHELIHMM 00pa3oM (pnc 2), Toraa ToYKa A JEXUT Mex-
ny Toukamu B u C, BC = AC + AB = 5V/3.

BC-CO, sinZBCO, _ 15y/3
SBCOZ: 2 = A

Omeem: Bf 178 05! 15f.

6. OxpyxHocTH paauycoB 4 u 13 ¢ uenrpamu O; u O, COOTBeTCTBEHHO KacaioTcs B Touke L. [Ips-
Masi, TPOXOAsIIasi yepe3 TOYKY L, BTOPUYHO IepeceKaeT MEHbBIIYI0 OKPYXXHOCTb B Touke K, a
6onbiryro — B Touke M. Haiiaute muomanp tpeyronbHuka KMO,, ecin ZLMO, = 22,5°.
Pemenue.

Touku O,, O, v L nexat Ha oaHo# npsamoii. Ilockosnbky Tpe-
yroaviuk KO,L v MO,L paBHoGeapeHHble,
ZLLKO, = ZKLO, = ZMLO, = ZLMO, = 22,5°,
OTKYyZa
KL = 20,L-c0s22,5° = 8-c0s22,5°,
LM = 20,L-c0s22,5° = 26-c0s22,5°.
* Bo3MOXHBI JBa ciayyas. IlepBbiit ciyvaii: OKpY>KHOCTH Kaca-
10TCsA BHyTpeHHUM 06pa3oM (puc. 1), Toraa Touka K JIEXKUT MEXAy
toukamu L u M, orkyna MK = LM — KL = 18-c0s22,5°. .
MK-KO,-sinZMKO,  MK-KO,-sinZLKO,

SKMOI = 2 = 2

Puc. 1

= 36-c0s22,5° sin22,5° = 9Y/2.
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Btopoli cnydaii: OKpY>XHOCTH KacaloTCs BHEUIHHWM 06pa3soM

(puc. 2), torma Touka L nexutr mexay Touykamd K u M, ‘
MK = LM + KL = 34-c0s22,5°. \
MK-KO,-sin ZMKO, >

Skmo, = - = 68-c0s22,5°5in22,5° = 17Y/2. ‘
Omeem: 9Y/2 nmn 17Y/2. K

Puc. 2
7. OxpyxHoctu paguycoB 13 u 20 ¢ uentpamu O, H O, COOTBETCTBEHHO KaCIOTCSI BHELHUM 06pa3oM
B Touke C, AO, u BO, — napannenbHble paguychl 3TUX OKpYxKHocTel, npuuéM LAO,0, = 60°.
Haiiaute AB.
Pemenue.
Touku O,, O, u C nexat Ha OZHOM MPAMOA.

BoamoxHbl aBa ciyyas. IlepBbiit ciayyaii: Touku A U B nexat
0 ofAHY cTOpoHy ot nmpsimoi 0,0, (puc. 1). OTpesok AM napaiu-

neneH orpe3ky 0,0, (Touka M npuHamnexut paguycy BO,),

cnenosatesnbHo, O,0,MA — napaienorpamm:
AM = 0,0,=33, 0,A=0,M =13,
, £L0O,MA = LAO,0, = 60°. ,
B Tpeyroibiuke AMB wumeem MB =17, AM = 33,
ZAMB = 120°, otkyna Puc. 1

AB =V AM* + MB* — 2.AM-MB-cos ZAMB = 37.
Bropoii ciyyaii: Touku A U B sexat 1no pasHble CTOPOHBI OT
npsimoit 0,0, (puc. 2). Otpe3ok AM napannenen orpesky 00,

(Touka M JeXuT Ha MPOAO/KEHHH paauyca BO, 3a touky O,),
cnenoBarenbHo, O,0,MA — napanjienorpamm:
AM = 0,0,=33, 0O,A=0,M =13,
£L0O,MA = ZAO,0, = 60°. .

B rtpeyronsuuke AMB umeem MB = 33, AM =33,
ZAMB = 60°, 3HayuT, TpeyroabHUuKk AMB — npaBWIbHBIH, OTKY-
aa AB =33. _ Puc. 2

Omeem: 33 wnu 37.

8. Oxpyxnoctu paguycoB 13 ¥ 20 ¢ uentpamu O; U O, COOTBETCTBEHHO KacalOTCs BHYTPEHHUM
obpasom B Toyke K, MO, u NO, — napaiieibHble PaiUyCbhl ITHX OKPYXHOCTeH, NMPUYEM
£ZMO,0, = 120°. Haiinure MN.

Pewmenne.

Touku O,, O, u K nexar Ha OfHOH MPAMON, N

Bo3moxHb! ABa cayyas. [TepBblii ciyvait: Touku M u N jexart mo A\
oaHy ctopoHy ot mpsimoit 0,0, (puc. 1). Orpesok ML napanieseH ’

otpesky 0,0, (Touka L npuHaniexur paauycy NO,), clenoBaTe/b- K

Ho, O0,0,LM — napajnenorpaMm:

ML =0,0,=7, OM=0,L =13,
Z20,LM = ZMO,0, = 120°.
B tpeyronpuuke LMN umeem LM =7, LN =7, ZMLN = 60°,

3HAYUT, TpeyroabHUK LMN — npaBuibHbliA, oTKyna MN = 7, Puc. 1
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Bropoit ciayyait: Toukh M u N Jexar no pasHbie CTOPOHBI OT
npsamoit 0,0, (puc. 2). Otpesok ML napannenen orpesky 0,0,
(Touka L nexut Ha nponomxeHuu paauyca NO, 3a Touky O,, cre-

nosarenbio, 0,0,LM — napajienorpamm:

ML= 0102=7" 01M= 02L= 13’ IA

ZMLN = 120°, oTkyaa

1.

3.

5.

7.
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K
Z20,LM = ZMO,0, = 120°, ,
B  TpeyronbHuke LMN umeem LM =7, LN = 33, . /
N

MN =V LM* + LN* —2.LM-LN-cos ZMLN = 37.
Omeem: 7 vnn 37.

3apaHua ans CaMOCTOATENbHOro pelwieHnn

B tpeyrosbhuke ABC usBectHbl cTopoHbl: AB = 6, BC =7, AC = 9. OkpyXHOCTb, NPOXO/si-
mas 4yepe3 Toukn A U C, nepecekaer npsimpie BA n BC cooTBeTCTBEHHO B TO4Kax K u L, oT/iny-
HBIX OT BepIIMH TpeyrojibHMKa. Otpe3ok KL kacaeTcsi OKPYXHOCTH, BIIMCAHHOH B TPEYroJIbHUK
ABC. Haiinute nnuHy otpeska KL.

Han TpeyroabHHk co cropoHamu 20, 20 u 24. BHyTpu Hero pacnosoxeHbl jJBe paBHble Kacalo-
Mecss OKPYXXHOCTH, KaXKJasi M3 KOTOPbIX KacaeTcsi ABYX CTOPOH TpeyrojbHuka. Haiaure
PaAMYChI OKPY>XXHOCTEI.

Bokosbie ctoponbl KL v MN Ttpaneuyn KLMN pasubl 7 U 25 cooTBeTcTBeHHO. OTpe30K, coeau-
HAIOIMIA cepelMHbl UaroHasel, paseH 12, cpeAHsis JuHUsA Tpanenuu paBHa 18. [Ipsimbie KL u
MN nepecekaoTrca B Touke A. HaliauTe paanyc oKpyXHOCTH, BHHCAHHOH B TpeyroJibHUK ALM.

Ha mnpsimo#t, copepxaiueit 6uccextpucy AD npsiMOyrosbHOro tpeyroibHuka ABC ¢ npsMbim

yraom C, B3gTa Touka E, ynanéHnas oT BepmIMHbi A Ha paccTosiue, paBHoe } 17. Haitaure nuo-
manp Tpeyroabhvka BCE, ecnu BC = 8, AC = 15.

OxpyxHocT paauycoB 5 u 8 ¢ uentpamu O, U O, cOOTBeTCTBEHHO Kacaiotcs B Touke A. [Ips-
Masi, NPOXOAsAINAsi yepe3 TOYKy A, BTOPHYHO IepeceKaeT MEHbUIYI0 OKPYXHOCTb B TOuYKe B, a
Gosbuiylo — B Touke C. Haiiaure miomans tpeyronbtiuka BCO,, ecain ZABO, = 15°,

OxpyxHOCTH paauycoB 9 u 15 ¢ uentpamu O; U O, COOTBETCTBEHHO KacalTcs B Touke L. [1ps-
Masi, TIPOXOASAIAsA yepe3 TOUKY L, BTOpMYHO IepeceKkaeT MEHbUIYI0O OKPYXHOCTb B Touke K, a
6osnbiyio — B Touke M. Haiiaure momaab tpeyroisHuka KMQO,, ecin ZLMO, = 15°,

OxpyxHocTd paauycoB 13 u 35 ¢ uedtpamu O, U O, COOTBETCTBEHHO KaCAIOTCH BHEIIHUM 00pa-
oM B Touke C, AO, u BQO, — mnapaineipHble pPafHyChl 3TUX OKPYXKHOCTeH, NPHYEM
ZLAQO,0, = 60°. Haiinute AB.

OxpyxHocTH paavycoB 1 u 15 ¢ ueHtpamu O, U O, COOTBETCTBEHHO KacCalOTCs1 BHYTPEHHUM

obpazom B Touke K, MO, u NO, — napajuieibHble PaJHyChi 3THX OKPY>KHOCTeH, NPHYEM
£LMO,0, = 120°. Haiinute MN. "



6. APHOMETHKA U AIFEBPA

1. B uucae 86957 205 BbraepkHyn TpH LuppPH Tak, YTO MOAyYHBILIEECS YHCIO AeTUTCA Ha 60.
a) IIpusenute npuMep Kakoro-HUGyab OXHOIrO MOJYYMBILErOCA YHCIA.
6) YxaxuTe Bce BO3MOXHBIE NMOJYYMBIIHECH YMCJA M JOKAKUTE, YTO APYTUX TAKMX YHCEJ HET.

Pemenne.

a) Hanpumep, 69 720.

6) IonyuuBiieecss YUCHO AOMKHO AenuThcsa Ha 10. 3HAUMT, OHO JOJIXKHO 3aKaH4YMBaTbcA Ha 0,
TI03TOMY HEOOXOAKUMO BbIYEPKHYTH NOCJAELHIO0 HUGPY 5. 3aMETHM, YTO HeJIb3s BLIYEPKHYTb LHOPY 2,
TMIOCKOJIbKY €CJIH €€ BbIYepKHYTb, TO NMOJy4YHBLIeecs YHCI0 OyzxeT 3akaHuYMBaTbhca Ha 70 wiamn 50 u He
Oynet nenutbesa Ha 4. Takum obpa3oM, yucio Oyaer 3akaHyuBaTbesd Ha 20, a U3 ocTaBmKXcsA nudp
HaJI0 BRIYEPKHYTH B TaK, YTOOBI NOJyYHBIIeecss YHCIO Aeaunoch Ha 3. OcTaToK OT AeIeHHst CyMMbi
undp yucaa 8695720 Ha 3 paBeH 1. 3HauMT, HaZl0 BBIYEPKHYTD ABe LMGPH, CyMMa KOTOPBIX AAET
octatok 1 npu nenennu Ha 3. Takue nmapei 3to 8 M 5, 6 U 7, 9 u 7. B pesysnbraTe nosyyamoTca Yyucia
69720, 89520 u 86 520.

Omesem: 6) 69720, 89520 u 86 520.

2. Tpéxsnauynoe yucio, 6oabiiee 500, npu AesneHuH Ha 6 U Ha 5 AA€T paBHble HEHYJIEBbi€ OCTATKH,
a ero cpenHss uudpa sBAseTCS CpeaHUM apudMeTHyecKuM KpaiHux uudp.
a) [IpuBeaure npumep Kaxoro-HHOYab OAHOrO TaKOro YMCIHA.
6) YkaxuTe Bce BO3MOXHbIE TaKHe YHCJA U JOKAKUTE, YTO JPYTHX TAKHX YHCEJ HeT.

Pemenue.

a) Hampuwmep, 543.

6) IIpu nenenuu Ha 6 U 5 YMCIAO JAET paBHbIe HEHYJIEBble OCTATKH. 3HAYMT, 3TH OCTATKH MOTYT
ObITh paBHBI TOJbLKO 1, 2, 3 wiu 4, a yncao wmeet Bua 30k + r, rae r — ocraTok ot AesneHust Ha 30,
paBHblii 1, 2, 3 wnu 4. 3ameruM, uTo Ju60 TpU UUPBI YHCIA UMEIOT OAWHAKOBBINA OCTATOK NpPH /e-
JeHuH Ha 3, 160 ocTaTkH OT AesieHus: UMPp Ha 3 NOMApHO Pa3NUYHbI, MOCKOJIbKY CpeaHss uudpa
SIBJISIETCS] CPEAHUM apu(PMeTHYECKUM KpPaiHUX. JHAYUT, YHCJIO AeNTCS Ha 3, U ero nociaeanss und-
pa paBHa 3.

3aMeTHM, YTO rnepBast HUdpa J0/KHa OBITh HEUETHOH, TOCKOJIbKY €€ cyMMa ¢ 3 paBHa yABOEHHON
cpeaHet uudpnl. 3Has nepBylo UMdpy, Mbl MOXeM HaWTH cpeaHolo. IlonyyaeTcs NATb BapHAHTOB:
123, 333, 543, 753, 963. Yucna 123 u 333 menbie 500, a ocTasbHble YUCIA YAOBAETBOPAIOT YCJIOBU-
SIM 3aZlayy. '

Omeem: 6) 543, 753 u 963.

3. TpéxsHauHoe umcno, 6osabiiee 800, genuTcs Ha Kaxaywo cBow 1ubpy. Bee umudpsl atoro yncia
pa3JiMyHbl U He PaBHbI HYJIIO.

a) [IpuBenure nmpumep Kakoro-HUOYAb OJHOrO TAaKOr0 YMCJA.
6) YkaxuTe Bce BO3MOXHbBIE TaKHE YMCJA ¥ JOKAKUTE, YTO APYTHX TaKHUX YHCEJ HeT.

Pemenne.

a) Hanpumep, 824.

6) IlepBas uncdpa yucaa pasHa 8 uwian 9. 3HaYMUT, YHCJIO JOJXKHO JAEeJUTbCA Ha 8, eciu mepsas
undpa paBHa S, 1 I0JXKHO AeNAUThCA Ha 9, ecoin nepBas uudpa paBHa 9. Takue yucia, He coxepxKa-
I{Me HyJeH H nopropsoumxcs uudp, crenyomue: 816, 824, 832, 856, 864, 872, 896, 918, 927, 936,
945, 954, 963. 972 11 981. [Ipu atom yucaa 856 u 954 He pensatcs Ha 5, uucia 872, 927 u 972 ne pe-
natca Ha 7, wicna 918 u 981 He .ienATca wa 8, uncia 896 u 963 He mensaTcs Ha 6, unciao 832 He xe-
JUTCA Ha 3, 2 yHcaI0 945 He AennTcd Ha 4.

Takum 06pa3oM, yCJOBHIO 3a:1a4H yAOBJIETBOPSIIOT TOJIbKO Yyucaa 816, 824, 864 u 936.
Omeem: 6) 816, 824, 864 u 936.
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4. TlaTM3HAuYHOE YMCIIO AeauTcs Ha 15, a mobble ABe coceqtue UL 3TOTO YHCHIA OTAMYAIOTCA Ha 2.
a) IIpuBeanTe npuMep Kakoro-HHOYAb OAHOTO TAKOTO YHUCJIA.
6) YkaxuTte Bce BO3MOXHbIe TaKHe YUCJa U AOKAXHTeE, YTO APYTHX TAKUX YMCEJN HeT.

Pewenne.

a) Hanpumep, 42 420.

6) Uucao meautcs Ha 5, moaTomy ero mocseaHsis uugpa aro 0 uau 5. Janee Mbl pasbepém Bo3-
MOXHOCTH OCTaJbHBIX LU(P 3TOrO YUCTA.

Ecau nocneanss uudpa — 0, To npeanocaeanss undpa — 2. B atom cayyae tpetss uudpa mbo
0, 160 4. B ciyuae, ecau TpeThs uuppa — 0, To BTopas undpa — 2, a nepsasg — 4. Ho unczo 42 020
He aeautcs Ha 3. 3HauuT, TpeTbs unudpa — 4. Toraa Bropas udpa — 2 unu 6. Cpeau umcen 42 420,
46420 u 86420 Ttonbko 42420 penutca Ha 3.

Ecau nocnenusas undpa — 5, To yucao moxer 6uiTh paBHo 13 135, 53 135, 13 535, 53 535, 57 535,
97 535, 13575, 53575, 57 575, 97 575, 57975 nwau 97 975. Cpeau atux uucea Toabko 53 535, 13 575,
97575 u 57975 pensitcst Ha 3 M YAOBJIETBOPAIOT YCJIOBUSIM 33/1a4M.

Omeem: 6) 42420, 53 535, 13575, 97575 u 57 975.

5. Cymma uudp 4€THOro NATU3HAYHOTO YMC/IA PaBHA UX NPOM3BEJEHHIO.
a) [IpuBeanTte npruMep Kakoro-HUOyAb OJHOTO TAKOTO YMCJIA.
6) YkaxuTe Bce BO3MOXHbBIE TaKHe YMCJIa M JOKAKHTe, YTO JPYTUX TaKUX YHUCE] HET.

Pemenne.

a) Hanpumep, 51 112.

6) O603HauuM LUpL! uncia yepes a, b, ¢, d n e. MoxHO cunTaTh, yT0 @ < b < ¢ < d < e. Tor-
na nonydyaeM abcde = a + b + ¢ + d + e. 3nauunT, npousBenenune abcd He npeBocxoauT 5. Pasbepém
BO3MOJKHbIE CJIyYaH.

Ecim abcd =1, Toa = b =c =d = 1. [lonyyaem e = e + 4, 4yero GbITb HE MOXET.

Ecnmu abed =2, toa=5b=c =1, d = 2. Tonyyaem 2¢ = e+ 5.B atom cayvae e = 5. Ycio-
BUIO 3a/1a4M YAOBJETBOPAIOT uncaa 51112, 15112, 11512 u 11 152,

Eciu abed =3, 10a =b =c=1,d = 3. [lonyuyaem 3e = ¢ + 6. B aTom cayyae ee = 3. Ho us
3TUX LUGP HeNb3s COCTABUTh YETHOE YUCIIO.

Ecnu abed = 4, tomiboa =b=c=1,d =4, nmboa=b =1, c =d = 2. B nepsom ciy4ae

nosyyaeM 4e = e+ 7, OTKyla e = % Bo BTOpOM cayyae 1ionydyaeM 4e = e + 6, oTkyaa e = 2. Ycio-

BMIO 3a/lauM yAOBJeTBOpsIOT uncaa 11222, 12122, 21122, 12212, 21212 n 22 112.
Ecnn abed =5, T0a=b =c =1, d = 5. [lonyyaeM 5¢ = e + 8, oTKyna e = 2, 4TO MPOTHBO-
peumT ycJoBuio d < e.

Omeem: 6) 51112, 15112, 11512, 11152, 11222, 12122, 21122, 12212, 21212 n 22 112.

6. Kaxabplit M3 rpynnsl yyaluxcs CXOAWJI B KMHHO WM B TeaTp, MPH 3TOM BO3MOXHO, YTO KTO-TO U3

. 4
HHAX MOr CXOAWTb U B KHHO, U B T€aTp. I/IBBGCTHO, 4YTO B T€aTpe MAJIbYHKOB 6bL/10 He Gosee E oT

2
O6IlIeI‘O HYUCJIA YHAllUXCA IPYIINbI, MOCETUBIINX TeaTp, a B KWHO MaJIbYHKOB 6bL710 He GoJee "5-' OoT

o61ero yucsaa yyaumxcs rpyrnnbi, NOCETUBIIUX KHHO.

a) Morsio i 6biTh B rpynie 10 MaJbuMKOB, €C/IM JOMOJHUTENBHO H3BECTHO, YTO BCETO B IPYyTIie
6b110 20 yyanuxcs?

6) Kakoe Haunbosbliee KOJHYECTBO MaJbYMKOB MOIJIO ObITh B TpyINeE, €CJW AONOJHWTENBHO
M3BECTHO, YTO Bcero B rpynne 610 20 yyalguxcs?

B) Kakylo HauMeHbUIYIO 10/110 MOTJIM COCTaBJIATh AEBOYKH OT OOILEro Yucjaa y4yaulmxcsi B rpyrine
6e3 OMOJHUTENbHBIX YCJIOBUH MYyHKTOB @ 1 67

Pemenue.

a) Ecan rpynna cocTouT U3 4 MaJIb4YMKOB, MOCETUBIIUX TOJBKO TeaTp, 6 MaJbUyHUKOB, MOCETUBILIMX
TOJIbKO KHHO, U 10 AeBoYeK, CXOAMBUIMX U B Te€aTp, U B KMHO, TO YCJOBHE 33Ja4M BBINOJHEHO. 3HA-
uuT, B rpynne u3 20 yyammxcst Moryo 6bith 10 MaJbYHKOB.
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6) IpennonoxumM, 4T0 Maab4MKOB 6bl10 11 M Gonbute. Torna AeBouek 6bUI0 9 WM MeHblre.
Tearp nocetuno He 60see 4 MaIbYUMKOB, IIOCKOIBbKY €CJIH Obl UX 6b1J10 5 vy Gosibile, TO A0/ MaJlb-

5
=2 yTo 6oJbllle —-. AHANOTMYHO, KHHO MOCETUJIO He
5+9 14’ 13

7 7 2
= -2 > £ Ho Toraa xors 6bl OAUH Majby ceTu
7+9 16~ 5 A A AJIbYUK HE TOCETHJI HH

TeaTpa, HU KHHO, YTO NPOTUBOPEYHUT YCJIOBUIO,

B npenpinymem nyHkre 6bl10 OKa3aHo, YTo B rpymnmne u3 20 yyauuxcs MOrio 6bits 10 Manbuu-
KOB. 3HauUT, HauboJIblllee KOJMYECTBO MATbYMKOB B rpymme — 10.

B) [Ipeanosoxum, YTO HEKOTOPBIH MaJbUYUK CXOAWT M B TeaTp, U B KMHO. Eciiu 6bI BMeCTO Hero
B IpyIIile NPUCYTCTBOBAJIO Ba MAJIbYUKA, OMH U3 KOTOPBIX IIOCETUJ TOJbKO TeaTp, a APYroid — TOJIb-
KO KMHO, TO JI0JI1 MaJbYMKOB U B TeaTpe, U B KMHO OCTajach Obl MpesxHel, a obLast 10Js1 1eBOYEK
craja 6b! MeHblle. 3HAUUT, ISl OLEHKM HaMMEHbIIEH JOJIM J€BOYEK B IPYIIE MOXKHO CUHTATh, YTO
KaXblH MaJbYUK CXOJWJ WM TOJbKO B T€aTp, UM TOJbKO B KHHO.

[IycTb B rpynne m,; MaJb4MKOB, IIOCETUBIINX TEATP, M, MAJbYUKOB, TOCETUBLIMX KUHO, U d Ae-
Boyek. OLeHUM Jl0y1I0 1eBoYeK B 3TOH rpymme. ByaeM cuMTaTh, 4TO BCe NEBOYKH XOAWJIH W B TeaTp,
Y B KMHO, IIOCKOJIbKY MX [JI0JIs1 B IPYIINe OT 3TOTO He U3MEHUTCS, a [0JIsl B TeaTPe U B KHHO HE YMEHb-
ITUTCS.

4YMKOB B TeaTpe Oblia Obl HE MeHble

6osiee 6 MaJbYMKOB, MOCKOJIbKY

m] 4 m2 ml m2 m1 +m2 10

ITo ycnosuio mvd < 13 my+d < 5 SHAUAT, —- < g— i < % Toraa p < 5 Toaro-
MY ZI0JIS1 JEBOYEK B TPYIIIE:
d _ 1 S_1 _9
my+my+d m1;m2+1 15;)4_1 19°

Eciu rpynmna COCTOUT U3 4 MAJIBYHKOB, NMMOCETUBIIUX TOJILKO TeaTp, 6 MaJIbUMKOB, MOCETHUBLINUX
TOJIbKO KHHO, U 9 A€BOYEK, CXOAMBIIMX U B T€aTp, U B KHHO, TO YCJIOBHE 3a/la4H BbIIOJJIHEHO, a A0JIS

ZEBOYEK B IPYMINE PaBHA — o

Omeem: a) na; 6) 10; B) TQQ_

7. MoTok BepéBKM pexxyT 6e3 ocTaTka Ha KYyCKH AJMMHOU He Menblie 115 ¢M, HO He GoJbure 120 cm,

(Ha30BéM TakHe KYCKHM CTaHAApTHBIMH).

a) HekoTopnlit MOTOK BepéBKHM paspe3asii Ha 23 CTAHAAPTHBIX KYCKa, CPeAN KOTOPBIX €CTb KYCKH
pasHoii anmHbl. Ha kakoe HaunboJibliee YMCI0 OAMHAKOBBIX CTAHAAPTHBIX KYCKOB MOXHO ObLIO Obl
pa3pe3aTb TOT K€ MOTOK BEPEBKM?

6) Haiigure Takoe HavMeHblnee YMCAO [, 4To M1060H MOTOK BEPEBKH, AJAMHA KOTOPOro 6oblie
/ cM, MOXHO pa3pe3aTb Ha CTaHAAPTHbIE KYCKH.

Pemenne.

Peirenye kaX10ro nmyHKTa COCTOUT U3 ABYX YacTeil: OLlEHKA U MPUMeED.
PaccMOTpMM MOTOK BEPEBKH JJIMHOI X CM. Y CJIOBHUE TOTO, YTO €r0 MOKHO pa3pe3aTb Ha 7 CTaH-

JNApTHBIX KYCKOB, 3anucbiBaetcsi B Buje 1157 < x < 120n wan 115 < % < 120.

a) B nanHom ciyuae umeem 115-23 < x < 120-23 (HepaBeHCTBa CTPOTHe, OCKOJIbKY CpelIu Ky-
CKOB ecTb HepaBHble). IlycTb 3Ty BepéBky MOXXHO pa3pe3aTb Ha 7 CTaHAAPTHBIX KyCKOB, TOrAa

115 < % < 120. Tlpu n > 24 nonyyaem % < ExZ < 12023 115, TO ecTb 3TOT MOTOK BepEBKMH

24
HeJIb3s1 pa3pe3aTh Hosbllle YyeM Ha 23 CTaHJAPTHBIX KYyCKa. -

IIpn n = 23 nonyuaem 115 <33 3 < 120. 3HauuT, 3Ty BepéBKY MOXKHO pa3pe3aTbh Ha 23 oauHa-

KOBBbIX CTaHAAPTHBIX KYCKa, HO HeJIb3sl pa3pe3aTb Ha GoJibliee KOJTMYECTBO CTAHAAPTHBIX KYCKOB.

6) Ortpesku [1157; 120n] u [115(n + 1); 120(n + 1)], ABAAIOmMMUecS pPelIEHUSIMH HEPABEHCTB
11572 < x < 120n 1 115(n+ 1) < x < 120(n + 1), umeloT o6uIMe TOYKU AJIA BCEX 7, MIPH KOTOPbIX
115(n + 1) < 1207, 10 ecTb npu 7 > 23. 3HauuT, MO6YIO BepEBKY AMMHON 115-23 = 2645 cm wiu
6osiee MOXKHO pa3pe3aTh Ha CTaHAAPTHbIE KYCKH. '
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JlokaXkeM, 4TO BepéBKy, AJHWHa KoTopoi x cM OGosbme 120-22 = 2640 cM, HO MeHblie
115-23 = 2645 cM, Hesb3sl pa3pe3aTh Ha N CTAHAAPTHBIX KYCKOB HM st Kakoro n. Ilpu n > 23 no-
nyusaem x < 115-23 < 1157, uyto nporuBopeunt yciosuio 1157 < x. Ilpu n < 22 monyyaem
x> 120-22 > 120n, yto npoTUBOpeyHT ycaosuio X < 120n. TakuM 06pa3oM, HCKOMOE YHCJIO PaBHO
2645.

Omsem: a) 23; 6) 2645. .

8. Hwmeercsa 8 kaprouek. Ha HUX 3alMChIBAIOT IO OAHOMY Kaxaoe u3 uucen 1, -2, -3, 4, -5, 7, -8,
9. KapTouky nepeBopauuBaiOT W nepemewinBaioT. Ha MX YMCTBIX CTOpOHAaX 3aHOBO MUIIYT I10
OXHOMY Kaxkiaoe u3 umcen 1, —2, -3, 4, -5, 7, =8, 9. Ilocse aroro uucja Ha KaKJOW KapTOuKe
CKJIAJIBIBAIOT, & MOJIy4YEHHbIE BOCEMb CYyMM I1€PEMHOXKAIOT.

a) Moxer a1 B pe3yJsibTaTe MOJAy4YHTHCS 07
6) Moxer 1 B pe3yJsibTaTe MOJAyuYuThCs 17
B) Kakoe HauMeHblllee 1ieJloe HEOTPUIATEBHOE YHCIO MOXET B pe3yJibTaTe MOJyYUThCs?

Pewenue.

a) Cpeay BoCbMM JaHHBIX YHCeJ HET NMPOTUBOIOJIOXKHBIX. 3HAYUT, CyMMa YUCEJ Ha Kax10#i Kap-
touke He paBHa (. [ToaTomy Bcé mpousBeeHUe He MOXKET PaBHSATHCS HYJIIO.

6) Cpenu BOCbMM [JaHHBIX YUCEN MSATh HEYETHBIX. 3HAYUT, HA KAKOK-TO KapTOYKe MOMAaJAETCs /1Ba
HEUETHDIX YMCJIa, U UX cyMMa 4€THasA. [loaTomMy Be€ npousBe/eHHE YETHO M HE MOXET paBHATbCA 1.

B) Cpeny BOCbMU JaHHBIX YHMCEJN MATh HEYETHBIX. 3HAUHUT, XOTs Obl HA ABYX KapTOYKax ¢ obenx
CTOPOH HaIMCaHbl HEYETHbIE YUCJIA, U CyMMa YMCeJl Ha KaKAOH M3 3TMX KapTouek 4éTHas. [Toatomy
BCE NMpOM3Be/leHUe J1eJIUTCA Ha 4.

HauMeHblee Liesioe NMOJIOKUTENbHOE YUCIIO, Aesiieecs Ha 4, ato 4. OHO nosiyyaeTcsi IpH cJie-
ayiomeM HaGope map uucesn Ha kaproukax: (1;-2), (=2;1), (-3;4), (4;,-3), (-=5;7), (7;=-5),
(—8;9), (9; -8). |

Omeem: a) net; 6) Her; B) 4.

9, MakcuMm Ho/KeH ObLT YMHOXMTD By3HAYHOE YMCJIO HAa TPEX3HAYHOE YMCJIO (YUCJa C HyJIsl Ha-
YUHATbCS He MOryT). BMeCTO 3TOro oH MpoCTO MpUMHUCA] TPEX3HAYHOE YHUCJIO CIIpaBa K ABY3HA4-
HOMY, MOJIYYMB MSITU3HAYHOE YMCJIO, KOTOpPOe OKasajioch B N pa3 (N — HaTypajibHOe YMCJ0)
60JIbille TPABUJILHOTO pe3yJibTaTa.

a) Morsio i1 N paBHATbCs 27
6) Moryo u N paBusiThest 107?-
B) KakoBo HauboJiblilee BO3MOXHOE 3HaueHue N?

Pemenue.

O603HayUM [BY3HaYHOE YHCJIO @, a TPEX3HAUYHOE — b.
a) das yucen 63 n 504 ycsoBue BbINOJNHSETCS:

63504 = 2-63-504.

6) Ilyctb N = 10. Torma sbimosnnsiercss paBeHcTBo 10ab = 1000a + b, oTKyaa nosyyaem:
1000a = b(10a — 1). Yucna 1000 u 10a — 1 He UMelOT OOLIUX AeJUTENeH, 3HAYUT, YHCJIO b TOJIKHO
neautbesa Ha 1000, Ho oHo MeHbuie 1000. [TonyyeHHOe nMpoTHBOpeyKe n0Ka3biBaeT, YTO N He MOXeT
paBHsATbCs 10.

B) [lo ycnoBuio Nab = 1000a + b, oTkyna nosyyaem:

_ 1000a+b _ 1000 _ 1 _ 1000 , . _
N = o == +a<_100+1_1'1'

[Tockonbky N # 10 u N < 11, mosydyaem, uto HauboJibliee BO3MOXHOe 3HaueHre N He MpeBOC-
xoaut 9.

Jlnst yucen 14 u 112 ycioBue BbINOJHAETCS:

14112 = 9-14-112.
Takum ob6pasoM, HauboJblIee BO3MOXHOe 3HaueHne N — 310 9.

Omsem: a) na; 6) HeT; B) 9.
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10. Ha okpyxHocTH HeKOTOpeIM 06pa3oM pacCTaBUJIM HaTypaibHble yucaa oT 1 10 21 (kaxzaoe umc-
JIO MOCTaBJIEHO 10 OAHOMY pasy). 3aTeM IS KaXKAOH Napbl COCEAHMX YMCEJ HALLTH PasHOCTb
6OJIbIIIETO U MEHDILETO.

a) Morau siu Bce nosy4yeHHbIe Pa3HOCTH ObITb He MeHbiue 117

6) Morau m Bce nosiy4eHHble pa3HOCTH 6bITh He MeHblie 10?

B) TloMKMMO nosyyeHHBIX pasHOCTeH, /I KAKAO0H Mapbl YUCesI, CTOAIMX Yepe3 OAHO, HALLIM pas-
HOCTb 6oJIbIIero ¥ MeHbuIero. J{Jisi Kakoro HauboJIbLIETO UEJOTO YKC/IA B MOXKHO TaK pacCTaBUTb YHMC-
J1a, yToObl BCe PasHOCTH ObLIM He MeHbuie k?

Pemenne.

a) IIpu moboit pacctaHoBKe pa3HOCTb yuciaa 11 u s1060r0 coceqHero ¢ HUM 4Mciaa MeHblie 11.
3HauuT, Bcer/a HailAyTcs XOTs Obl JBe pa3HOCTH MeHbile 11,

6) Hanpumep, nis paccranosku 1, 12, 2, 13, 3, 14, 4, 15, 5, 16, 6, 17, 7, 18, 8, 19, 9, 20, 10, 21,
11 Bce pasHocTH He MeHble 10.

B) OueHum 3HaueHue k. PaccMoTpum uncia ot 1 n0 7. Ecim kakve-To ABa M3 HUX CTOSIT PSIIOM
WJIY Yepe3 OJJHO, TO HaAETCA PasHOCTb MeHbille 7. M IHaye OHM CTOAT Yepe3 /Ba, IOCKOJIbKY BCEro 4u-
cen 21. B arom cayuae yuciao 8 CTOMT psIOM HJIM Yepe3 OAHO C KaKMM-TO YMCJIOM OT 2 10 7 #
HaliieTcs pa3HOCTb MeHbllle 7.

Takum o6pa3oM, Bcerga HaWAéTcss pa3HOCTb MeHblue 7. Bce pasHocTu MoryT 6bITh He MeHblue 6.
Hanpumep, ansa paccraHosku 1, 8, 15, 2, 9, 16, 3, 10, 17, 4, 11, 18, 5, 12, 19, 6, 13, 20, 7, 14, 21 Bce
Pa3HOCTH He MeHblle 6.

Omeem: a) Het; 6) aa; B) 6.

11. CeMb 3KCIIepTOB OlIEHUBAIOT KHHOGWIbM. Kax/ablii ©3 HHUX BBICTABJSAET OLEHKY — LieJ0e YHCIIO
6annos ot 0 10 10 BKMOYKTENBHO. I3BECTHO, YTO BCE IKCIEPTHI BHICTABHJIN Pa3/M4YHble OLEHKH.
ITo crapo#t cucreMe olleHMBaHHsSI PeHTHHT KMHOMW/IbMa — 3TO CpeAHee apu(dMeTHYECKOe BCEX
OLleHOK 3KcnepToB. Ilo HOBOH CHCTeMe OlLieHMBaHUs PEHTHHT KMHOGUJIbMA BBIYMCISAETCS Clle-
ayiouM o6pa3oM: OTOPachIBAIOTCS HaMMeEHbIasi U HauboJbIIAs OLEHKH W MOACYUTHIBAETCS
cpeznHee apu(MeTHYECKOE MSITH OCTABIIUXCS OLEHOK.
a) MoxeT 1 pasHOCTb PEHTHHIOB, BHIYMCJAEHHBIX MO CTapoOi M HOBO# cHCTeMaM OLIEHHWBaHUS,

1
7
PaBHATBCA 30 ¢

6) MoXeT JIH pasHOCTb PEHTHHIOB, BHIYMCJIEHHBIX MO CTApOM W HOBOI CHCTEMaM OLIEHMBAHMS,
PaBHATHCSA 1,
35 _
B) Haiiaure HanGosbliiee BO3MOXXHOE 3HAYEHHE Pa3HOCTH PEMTMHIOB, BRIYMC/IEHHBIX IO CTapoi

H HOBOH cucTeMaM OLleHHBaHHUA.

Pemenue,
O603HayuM peHTHHI KMHO(MHUIbMA, BHIYMCAEHHBIN MO CTApOi CHCTEMe OLlEHHBAHUs, Yepe3 A, a
PEHTHHI KMHO(DHUIbMA, BLIYMCJIEHHBIN TIO HOBOi cUCTeMe OLleHHWBaHu4, yepe3 B.

a) 3aMeTtuMm, 4TO A = %, B = %, rae m 1 n — HEKOTOpble HaTypajbHble YHcCsa. 3HAYMT,
m _n Sm—1Tn 1 35
A-B=——-—-=—— Ecmu A-B = —=, T0 5m—7n = 3=, 4YTO HEBO3MOXHO. Takum obpa-
75 35 30" 30° P
30M, Pa3HOCTb PEMTHHIOB, BLIYMCJIEHHBIX M0 CTApOM M HOBOM CHCTEMaM OLIEHMBAaHUS, He MOXET paB-
1
HATbCA .
: 30

6) Hanpumep, ans ouenok skcneptos 0, 1, 2, 4, 7, 8, 9 pa3sHOCTb PeHTUHTOB, BLIYUCIEHHbIX 10
CTapoM ¥ HOBOM CHCTeMaM OLIEHHWBaHMWs, paBHa
0+1+2+4+7+8+9 1+2+4+7+8 31 22 1
7 5 7 5 35°
B) IlycTb x — HauMeHbIIas U3 OLEHOK, Z — HAUDO.IbLLAs, 4 ¥ — CyMMa OCTJIbHBIX ISITH OLeHOK, Toraa

A—B = x+7g+z _Y _5x-2y+52 < 524+ 52-2((x+ 1)+ (x+2) + ..+ (x + 5))

5 35 35
_ 52-5x-30 _ 5-10-5-0-30 _ 4
35 = 35 -7
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4
7151 oueHoK akcneptos 0, 1, 2, 3, 4, 5, 10 pasHocTb A — B paBHa —. 3HauuT, HauboJbLIee BO3-
)it p 7
MOXHOE 3HaYeHHe PA3HOCTH PeHTHHIOB, BHIYMCJIEHHBIX M0 CTApOil M HOBOH CHCTeMaM OLEHMBAHMS,

4
PaBHO =

Omeem: a) uet; 6) na; B) -?7

12. U3 40 nocienoBaTenbHbIX HEYETHBIX yKcesn 1, 3, 5, ..., 79 BbiOpany 7 pasiM4HbIX YUCE], KOTOpbIe
3aMMcajy B nopsake Bo3pactaHus. Ilycte A — quBepToe 1o BeMYMHe cpezm 3THUX yHces, a B —
cpenHee apudMeTHyecKoe BbIODAHHBIX CEMH YMCeJl.

a) Moxer su B — A paBHATbCS %?

6) Moxert u B — A paBHATbCS %?

B) Haitnure HauboJsipiiee BO3MOXHOE 3HayeHHe B — A.
Pemenne.
a) Hanpuwmep, ans uucen 1, 3, 5, 7, 9, 11, 15 pasHocts B — A paBHa

14+3+5+749+11+15 - _ 51 - _ 2
7 7 7

6) Ilyctb BbIGpaHbl yucaa a,, a,, .., a;. Toraa

B-A= 7

. . 3
3aMeTHM, YTO YUCAUTENb 3TON APO6H — 4éTHOe yucyio. 3HAYUT, B — A He MOXeT paBHATHCA =

B) [IpeacraBum BbiOpaHHble yncaa B Buge A —¢;, A— ¢y, A—c3, A, A+d;, A+d,, A+d, rae
c,>¢y>c3>0u0<d, <d, <ds 3amerum, YTO YKucCaa Cy, Cy, C3, d;, dy, d3 — YETHBIE, 103TOMY
C,+cy+c326+4+2 =12, [lockoabky a, > 7 4 a; < 79, nonyyaem:

di+dy,+dy < 68+70+72 210.

3HauMuT,

B-A=

(di+dy+ds)—(cy+c+c3) _ 21012 _ 198
7 ST 7 T

Jlns uucen 1, 3, 5, 7, 75, 77, 79 passoctb B — A pasna —1%8— 3HauuT, HauboIbIlIee BO3MOXKHOE

3HayeHHe B — A paBHO 138
Omeem: a) na; 6) Her; B) 138

13. Ha caiiTe mpoBoAUTCS ONMpPOC, KOO U3 (yTOOJTUCTOB MOCETUTENU CAlTa CYUTAIOT JYYLIMM 11O UTO-
ram ce3oHa. Kaxxaplii moceturess rosiocyet 3a ogHoro pyrbosucra. Ha caiite oto6paxaercs peii-
THHT KaxJ0ro ¢pyTtbosucTa — J0Js rOJIOCOB, OTAAHHBIX 32 HEro, B NPOLEHTaX, OKPYIJIEHHAs [0
uesoro yuciaa. Hanpumep, uucna 9,3, 10,5 u 12,7 oxpyrasiiorest 10 9, 11 u 13 cooTBeTCTBEHHO.
a) Bcero nporosiocoBasio 13 noceruteneii caiita. Mor jin peiTUHT HekoToporo ¢byTbosucTta ObiTh

paBHbIM 297
6) ITycTb moceTuTeny caiiTa OTAaBaIM rojoca 3a OXHOro u3 Tpéx dyrbonucros. Moraa Jjiu cymma

peiiTuHroB ObiTh 60sbIIEe 1007
B) Ha caiite oToOpaxanoch, 4To pedTHHT HeKOToporo ¢yT6onucTa paBeH 7. ITO YUCJIO He M3Me-

HMJIOCh M TIOCJIE TOro, Kak Bacst otaan cBoit rojoc 3a aroro ¢pyrboancra. IIpu kakoM HauMeHbllleM

4yKCJe OTAAHHBIX 32 BceX PyTOOMMCTOB rosocoB, BKaO4asi BacuH rojoc, Takoe BO3MOXKHO?

Pemenne.

- a) Ecnn peiftunr ¢pyt6onucTa Ha caiite paBeH 29, TO J0Js TOJIOCOB, OTAAHHBIX 3a HETO, HAXOAHUT-
cst B rpanunax ot 0,285 a0 0,295. ITockoapky Bcero mporoiocosaso 13 nocerureneit caiTa, nojyyaem,
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YTO KOJIMYECTBO I0JI0COB, OTAAHHBIX 32 3TOro GyTHoaUCTa, He MeHblIe 130,285 = 3,705, HO MeHblue
13-0,295 = 3,835. ITO MPOTHUBOPEUYHUT LIETOYNUCIEHHOCTH KOJUYECTBA OTAAHHBIX [OJIOCOB.

6) Hanpumep, eciu 3a ogHoro ¢yt6onucta 6bLI0 OTAAHO TPH TOJIOCA, A 32 OCTANBHLIX JBYX 10O
JIBa TOJIOCA, TO AOJU TFOJOCOB, OTAAHHBIX 32 3TUX (PyTOOIUCTOB, paBHBI % =0428.. u % = 0,285...
COOTBETCTBEHHO. 3HAUUT, UX peHTUHTH paBHbI 43, 29 u 29 cooTBeTcTBeHHO. CyMMa 3THX 4MCe Ipe-
Bocxoaut 100.

B) [lyctb nporosocoBaso N moceTuteeit caiita, Bkiloyas Bacio, cpeiy KOTOpbIX R mpeanodsu
Toro xe gyrbonucra, uto u Bacs. YcioBue 3amaum BbIMOJNHSAETCA TOTAA M TOJBKO Toraa, koraa N u
k yIOBJIETBOPSIIOT CUCTEME HEPABEHCTB

65 i~< 75
100 ° N ~ 100’ 13N < 200% < 15N, -
0 13N + 187 < 200k < 15N.
65 k-1 < 75 . 13N + 187 <€ 200k < 15N + 185;
100 ~ N-1 100’

3unauut, 13N + 187 < 15N; N > 94.
[Iycte N = 94 + x, r1e x — HeoTpuLaTeNbHOE Lesioe yucao. Toraa
1409 + 13x < 200k < 1410 + 15x.
Hmeem k > 8, noatomy 1600 < 1410 + 15x; x > 13; N=94 +x > 107.

s uucen N = 107 u k = 8 BbINOJIHEHO yc/IOBHE 3aJauyd. 3HAYUT, HaMMeHblllee YUCJIO, YAOB-
JleTBOpsIollee YCJOBUIO 3a1a4u, — 310 107.

Omeem: a) uet; 6) na; B) 107.

14. Ha caitte npoBoauTtcs onpoc, koro u3 146 ¢yT60/MCTOB NOCETHUTENH CaifiTa CYUTAIOT JYYIIUM 1O
utoram ce3oHa. Kaxaplit nmocerurtess rojocyer 3a ogHoro ¢yrbonucra. Ha caiite oTobpaxaercs
pedTHHT Kaxaoro ¢yTrbosmucTa — N0 roJI0COB, OTAAHHBIX 32 Hero, B IPOLEHTaX, OKPYIJIEHHasA
1o uesoro yucia. Hanpumep, uuciaa 9,3, 10,5 u 12,7 okpyrasiores 10 9, 11 u 13 cooTBeTCTBEHHO.
a) Bcero nporosiocoBano 13 noceruteseit caiita, U peUTHHT nepBoro ¢yrbosnucTa cran paseH 31.

YBunes ato, Bacs otnan cBoii rosioc 3a gpyroro ¢pyrbosucra, Yemy Tenepr paBeH peHTHHI MepBOro

dyrbonmcra?

6) Bacs nporosiocoBan 3a Hekotoporo ¢yrt6osucta. Morsa JM nmocje 3TOro cyMma PeATHHIOB

Bcex (pyTOONUCTOB yMEHBIIUTHCA He MeHee yeM Ha 307

B) Kakoe HauboJblilee 3HaYeHHe MOXKET NPUHMMATb CyMMa PedTHHIOB BceX pyT60a1CcTOB?
Pemenne. )

a) Ecau peittunr ¢pytGonucTa Ha caiite pasen 31, TO [0/ rOI0COB, OTAAQHHBIX 332 HETO, HAXOJMT-
cs B rpanruax or 0,305 xo 0,315. [Tockoasky Bcero nporosocosasno 13 moceruteseil caira, nosayya-
€M, YTO KOJIMYECTBO roJI0COB, OTAAHHbIX 3a 3Toro ¢ytéosucra, He MeHbue 13-0,305 = 3,965, Ho
Menbie 13-0,315 = 4,095, To ectpb paBHO 4. [locse Toro, kak Bacs mporosiocoBan, [0Jsi rojoCcoOB 3a

nepBoro ¢yTHosUCTa cTasa paBHA % = (0,285... 3HaYuT, ero peHTHUHT CcTal paBeH 29.

6) Ilyctb 3a 145 pyT60MCTOB OBLIO OTAAHO MO OHOMY TOJIOCY, a 3a ocTaBulerocsi — 55. B atom
caydae 145 dyr6onuctoB nMeloT peiTHHr 1, a mocaenHuit — 28; cymMa peiiTunro paBHa 173. Eciu
Bacsa otaact cBoii rosioc 3a nocsnenHero pyT6osucTa, TO €ro peHTHHT OCTaHeTCs! paBHbIM 28, a peii-
THHTH BCeX OCTaJbHbIX hyT60NUCTOB cTaHyT paBHbl 0. B 3TOM ciyyae cyMMa peliTHHIOB CTaHeT paB-
Ha 28, To ecTb yMeHblIMTCA Ha 145.

B) 3aMeTuM, 4YTO AJs KaxAoro u3 146 ¢yT6osucToB N0/ OTAAHHBIX 32 HErO OJIOCOB, BbIPaXKeH-
Has B MPOLEHTaX, OTJHMYAeTCsl OT peiTHHTa He Gosnee uem Ha 0,5. ITosaTomy cymma pedTHHIOB Beex
¢dyr6onucros orinyaercs ot 100 He 60see yem Ha 0,5-146 = 73. B uacTHOCTH, 3Ta CyMMa HE MOXET
npeBocxoauTb 173.

[Ipnmep, npuBe€HHBIN B MpeAbIAYIeM MYHKTe, NOKa3bIBaeT, YTO CyMMa PEHTHHIOB MOXET paB-
HATbCsA 173. 3HauuT, Haubosbilee 3HaYeHHe CyMMbl PeHTHHIOB Bcex dyTbosmcToB — 3T0 173.

Omsem: a) 29; 6) xa; B) 173.
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15. IIpo HekoTopbliiA Habop, cocTosMi M3 11 pa3/IMYHBIX HATYPAJbHBIX YHCEJ, M3BECTHO, YTO CyMMa
mo6hIX ABYX Pa3/MYHbIX YuCea ITOro Habopa MeHbile CyMMbl JIOOBIX TPEX PasIMuHbIX YHCE
aToro Habopa. :

a) MoxeT i1 OIHUM K3 3THX Yucea 6biTh yncao 3000?
6) Moxet i oMM U3 3THX uyKcea ObITh yucao 16?7
B) Kakoe HanMeHblIee BO3MOXHOe 3HaYeHHe MOXeET IPHHUMATh CyMMa YHMCeJl Takoro Habopa?

Pemenne.

a) Hanpumep, sa6op uncen 3000, 3001, 3002, ..., 3010 coaepxur uncao 3000 1 yaosserBopsieT
YCJIOBHIO 3aJjayH.

6) 3aHyMepyeM 4Mcia B NIOpsIAKE BO3PACTaHMSI: a,, d,, ... , y,. ECJIM cpeai¥ 3THX YHces eCTb YHC-
Jio 16, To BHINOJIHEHbI HepaBeHCTBa a, < 16, a, + 8 < a,y, a3 + 8 < ay,. CxiaabiBas 3TH HepaBeH-
CTBa, NOJy4yaeM:

a,+a,+8+a3+8< 16+a,y+a,; a,+a,+a3<ayy+ay,.

[MocnenHee nosyyeHHOEe HEPABEHCTBO NIPOTHBOPEYUT YCJIOBHIO 3alayl. JHAYHT, CPEeAN YMCEN HET
yucaa 16.

B) AHQJIOTHYHO NpeIbIAyLIEMY IYHKTY MOXHO [OKa3aTh, YTO B Habope HeT uuces, MeHbuux 17.

Cnenosarenbho, 17, 18, ... , 27 — 3TO HaMMeHblIMe BO3MOXKHble 3HaYE€HHs IEpPBOro, BTOPOro, ... ,
OXMHHAAATOrO YHuceJ U3 Habopa.
~ Paccmorpum nabop 17, 18, .. , 27. Cymma mo6bix Tpéx umcesn 3toro Habopa He MeHblle

17 + 18 + 19 = 54, a cymma mob6bix AByXx He mpeBocxoauT 26 + 27 = 53. 3HayuT, 3TOT Habop ynoB-
JIETBOPSIET YCJIOBHIO U MMeET HaMEHbLIYI0 CyMMY YHCeJ Cpeiy TakuX HabopoB. DTa CyMMa paBHa 242,

Omsem: a) na; 6) HeT; B) 242.

16. 3agyMaHO HeCKOJIbKO (He 00s3aTe/JbHO Pa3s/IMYHbIX) HATYPAJbHBIX YHCEJN. JTH YMCJIa U BCE HX
BO3MOXHbBIE CYMMBI (110 2, 0 3 ¥ T.A.) BHITHUCHIBAIOT Ha JOCKe B Nopsiike HeybbiBaHuA. Ecin ka-
KOe-TO 4YMCJIO 7, BBINMCAHHOE Ha JOCKe, MOBTOPSIETCS HECKOJbKO pa3, TO Ha JOCKe OCTaBJISETCS
OZIHO TAKO€ YUCJIO 72, 3 OCTAJIbHbIE YHCJIA, paBHble 1, cTHpaloTcsa. HanpuMep, ecay 3axyMaHbl ymc-
na 1, 3, 3, 4, To Ha nocke Gyner 3anucan Habop 1, 3, 4, 5, 6, 7, 8, 10, 11.

a) [IpuBenuTe nMpuMep 3a)yMaHHBIX YMCeJl, I KOTOPbIX Ha Jiocke OyzeT 3anmcax Habop 3, 6, 9, 12, 15.
6) CylecTByeT JiM pHMep TaKHUX 3ayMaHHbIX YHCe, 11 KOTOPLIX Ha Aocke OyzaeT 3amucaH Habop

1,3,4,5,6,8, 9, 11, 12, 13, 14, 17, 18, 19, 21, 23?7
B) IIpuBeauTe Bce MpuMephl 3alyMaHHbIX YMCE, AJis KOTOPbIX Ha Aocke OyaeT 3amucaH Habop

8,9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 37, 38, 39, 47.

Pemenne.

a) /Ins 3apymannsbix umncen 3, 3, 3, 3, 3 Ha nocke Oyxet 3anucaH Habop 3, 6, 9, 12, 15.

6) ITockonbky 3agyMaHHble YMCIa HATypajibHble, HAUMEHbIIEE YUCJIO B HAbOpe — 3TO HaMMeHb-
lee U3 3aJyMaHHbIX 4yHces, a Haubosblee yncao B Habope — 3TO cyMMa BceX 3aJlyMaHHBIX 4YMCe.
Cpeay umcen 3anucaHHoro Habopa HosxkHa ObITh CyMMa BCEX 4Hcesl, KpOMe HaMMeHbLIEra, TO eCTb
23 — 1 = 22. Ho artoro uucna HeT B Habope, IO3TOMY He CyLIECTBYeT NPHMepPA TAKUX 3ayMaHHbIX
yuceJ, /i KOTOpOro Ha focke Oyzaer BbimucaH Habop M3 ycIOBMSL.

B) Uncno 8 — HauMeHbllee yncI0 B Habope — sBJIsieTCS] HAMMEHBIIMM M3 3ayMaHHBIX YMCeJl, A
Haunbosbiee Yucao B Habope — 3T0 cyMMa Bcex 3aayMaHHbIX uyKces. [10aTOMy KoaMyecTBO 3asyMaH-

HBIX YHCeJ He ITPEBOCXOAMUT LIeJIOH YaCTH YMCJIa %7—, TO €CTh J.

Kpome Toro, uncsia 9 u 10 meHblue, yeM cyMMa IBYX BOCbMEDOK, II03TOMY OHHU TaKXke SBJSIOTCS
3aJyMaHHbIMHU. 3HAYUT, CYMMa OCTaBLIMXCS 3ayMaHHbIX yHcesa paBHa 47 — 8 — 9 — 10 = 20. Taxum
o6pa3oM, Tak KaK HaMMeHblllee 3aJyMaHHOe YHCJIO PaBHO 8, OCTaBUIMECA 3aJyMaHHble YUCJIA — 3TO
10 1 10 nam 20 (ecaun 611 20 noayuanocs kak 8 + 12 uan 9 + 11, To 6biK 66 BbIMUCAHBI yKcaa 12
uaM 11, HO HX HeT).

Jlns 3apymanHbix yucen 8, 9, 10, 10, 10 u 8, 9, 10, 20 Ha nocke Gyzaer 3anucaH Habop, AaHHBII B
YCJIOBHH.

Omeem: a) 3, 3, 3, 3, 3; 6) net; B) 8, 9, 10, 10, 10 usu 8§, 9, 10, 20.
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17. 3axymaHo HeckoJbko HesbIX yucesn. Habop aTix uvcen 4 uX BCe BO3MOXKHbIE CyMMbI (110 2, 110 3
M T.I.) BBIIIMCBIBAIOT Ha JOCKY B Nopsiike HeyObiBanus. Hanpumep, ecau 3aayMaHbl yucaa 2, 3,
3, To Ha focke Oyzmet BpimUcaH Habop 2, 3, 5, 5, 7, 8, 10.
a) Ha nocke Bbimucan Habop -9, —6, —4, -3, —1, 2, 5. Kakue uncia Obiam 3aayMaHbi?
6) /I HEKOTOPbIX Pa3NMYHBIX 3aJyMaHHbIX YMcel B Habope, BHIMMCAHHOM Ha J0CKe, uucjo 0
BCTpeyaeTcs poBHO 5 pa3. Kakoe HavMeHbllee KOJMYECTBO YMCEJI MOTJIO ObITh 33 lyMaHO?
B) /i HEKOTOpBIX 3aZlyMaHHBIX YHCEJ Ha J0CKe BbimucaH Habop. Beeraa i no atomy Habopy
MOX<HO OJIHO3HA4YHO OIpeAeJIUTb 3aAyMaHHbIe YUC/Ia?

Peienue,

a) Ecsu 6bu10 3aymMaHo 4 yucia wiu 6osiee, TO Ha JOCKe JOJDKHO ObITh 3anmucaHo He menee 15
yuces. Ecau 6b110 3ayMaHo 2 4ucjia WK MeHblle, TO Ha JOCKe J0JIKHO ObiTh 3amucaHo He 6osee 3
yuces. 3HaYuT, OblI0 3axymMaHo 3 uucaa. Ecau 6b1 66110 3aiyMaHO 2 MOJIOXKUTEIbHBIX YUCJIA, TO Ha
nocke 6bLI0 6bI BLIMMCAHO HEe MeHee TPEX MOJIOKMTEIbHbIX 4KCesl. 3HAUMT, HOJIOXKUTEIbHOE YUCIU
OIHO, U 3TO 4MC/0 — Haubosbliee YUCIO B Habope, TO ecTb 5. Haumenbliee yucio B HabGope —9
SBJISIETCSA CYMMOM JBYX OTpMIATeJbHbIX 3alyMaHHbIX YHcesl. I3 OTpHLaTe/IbHLIX BBITMCAHHBIX YHCE
TOJIbKO —6 U —3 pmaioT B cymme —9. 3HauuT, ObLIM 3anyManbl yuciaa —6, —3 u 5.

6) PaccMoTpuM pas/MuHble 3ayMaHHble YHCJIa, CPeAd KOTOPbIX HeT HyJs. IlycTh ass aTux um-
cen B Habope Ha JOCKe OKa3aloCh POBHO k HyJeit. Eciu 106aBUTh K 3ayMaHHBIM YUCJIaM HyJb, TO
Ha JIOCKe OKaXkeTcst poBHO 2k + 1 HyJieit: k HyJeid, MOMyYaloIUXCS KaK CYMMbl HEHYJIEBBIX 3ayMaH-
HbIX YMCel, k HyJiell, NOAYy4YalolUIMXCs KaK CYMMbI HEHYJIEBbIX 33yMaHHbIX YMCEJ ¥ 3aJlyMaHHOTO HY-
7151, ¥ 3a4yMaHHbIi Hysb., Takum 06pa3oM, eciv cpear 3ayMaHHbIX YHCeJ eCTh HYJb, TO B Habope Ha
JIOCKE OKaXKeTCsT HEYETHOE KOJIUYECTBO HYyJIei.

[TycTb 3agymMaHo yeThipe UM MeHbllle HeHyJieBbix uKcaa. Hysnb mosnyyaercs toraa, korga cymma
HEKOTOPOTO KOJIMYECTBA IMOJIOKUTEJNbHbIX YKMCeJl paBHA MO0 MOAYJIO CyMMe HEKOTOPOro KOJIMYecTBa
oTpMIaTebHbIX 4Hcesn. OQHO 3aAyMaHHOE YMCJIO HAET OJHY CyMMYy; Ba Pa3IMYHbIX 3aJyMaHHbIX
YyucJa OAHOTO 3HaKa AAOT TPU Pa3jMUHble CyMMbl; TPY Pa3jIMYHbIX 33JyMaHHbIX YUCJa JAIOT CeMb
CYMM, Cpeay KOTOpbiX He OoJjiee ABYX (3ajlyMaHHOe YMCJIO, Haubosibliee MO MOAYJIO, U CyMMa ABYX
JApPYTHUX 3allyMaHHBbIX YHCeJ) COBMAJAIOT. 3HAUUT, CPEAH CYMM IIOJIOXHUTEIbHbIX MU OTPULATEbHbIX
YKcesl COBNAAAIOT MO MOAYJO He Gosee Tpéx. Takum o6pasom, ecii ObLIO 3aaymMaHO He GoJiee ye-
THIPEX PA3/IMYHBIX HEHYJIEBbIX YHCEJ, TO Ha JOCKe OKaxeTcs He 6Gosee TPEX Hymeil.

AHaJIOTUYHO, ecsd ObLIO 3aZyMaHO He Gosiee TPEX pa3/MUHBIX HEHYJEBbIX YHCeN, TO Ha [OCKe
oKaxkeTcsl He 6osiee OHOTO HyJIsl. 3HAYUT, ecsiu ObIJIO 3aJyMaHO He H6oJiee YeThIPEX Pa3IMYHbIX YHCeJ,
CPeAH KOTOPbIX eCTb HyJIb, TO Ha JOCKe OKa)keTCs He OoJiee TPEX HyJieH.

Ecnu 6butu 3anymanbl yuciaa —3; 0; 1; 2; 3, To Ha OCKe OKaXeTCs POBHO MATb HyJieil. 3HAYMT,
HauMeHblllee KOJIMYECTBO 3aAYMaHHbIX YHCea — 5.

B) Her, ne Bcerna. Hanpumep, a5 3aayManHbIx uncen —3, 1, 2 u —2, —1, 3 na nocke 6yzeT Bbi-
MUCaH OJUH U TOT Xe Habop —3, -2, —1, 0, 1, 2, 3.

Omeem: a) —6, -3, 5; 6) 5; B) Her.

18. Ilo kpyry B HEKOTOPOM NOpsiAKE MO OJHOMY pa3y HamucaHbl yuciaa ot 9 po 18. s kaxaoi M3
AECATH Tap COCEAHUX YHMCeJ HAIJIM UX HauboAbIIMK OOWIMH feuTelb.

a) MorJo s MoNy4YrThCs TaK, YTO Bce HauboJibiive oOLIMe AeNUTeNH paBHbL 17

6) Moryo JiM MOyYUTbCS TaK, YTO BCe Haubosbline oOUIMe JeNUTeH MONAPHO Pa3IUYHbI?

B) Kakoe Hanbosbliee KOJUYECTBO NOMAPHO PAa3TMYHBIX HauOOJbIUMX OOWIMX JeUTeNeld MOTrI0
MPU 3TOM TONYYUTHCA?

Pewenue. :

a) Mla, morsmo. Harmpumep, ecti yncsa 3anucanbl B nopsazake 9, 16, 15, 14, 13, 12, 11, 18, 17, 10.

6) Bcero no kpyry 3anucano 10 uucen. [lia xax/a0ii mapbl COCeHUX YUCET Mbl HIEM HauGo.Ib-
wuii obumit genuTenp, caenoBatesibHO, Moayuynum 10 HauGoabuinx obuux aeaureneid. Ecau oHu Bee
TIONIAapHO Pa3inyHbl, TO XOTS 66l 0iMH M3 HUX He MeHbiie 10. Ho Takoro GsITh He MOXET, TaK Kak A/
AaHHbIX yHcel HaubObUIMiI M3 BCEBO3MOXHBIX .HAavOONbUIMX OOIMX JenuTeNeil  ecTh

HO/(18,9) = 9.
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B) Yucna 11, 13 u 17 sBasiorcs npocTbiMy, Haubobuve ob1ue AeIUTeNN STUX YUCENT CO BCEMU
OCTaJIbHBIMU uMcJaMHu paBHsIoTcs 1. Kaxaoe U3 yncesn uMeeT ABYX cocelei, CIeI0BaTeNbHO, XOTs Obl
ABa YMCJa U3 3THX TPEX OyayT UMETDb Mo KpaiiHeil Mepe OLHOrO coceaa, OTJMYHOTO OT ITUX TPEX YM-
ces. TakuMm 06pa3oM, X0oTs 6Bl UeTbIpe U3 Bcex HAUOOIBUIMX OOWIMX AenuTesied GyayT paBHATbCA 1,
TO ecTb coBnajath. CienoBaTesIbHO, He MOXeT ObITb GoJibliie, YeM CeMb MONAPHO pPa3jiMYHBIX Hau-
6obIMX OOIMX Je/nTeNel, MOCKONbKY BCETO UX JAECATb, IPHYEM YeThipe coBnagamoT. [lJis paccTa-
HoBku 9, 18, 12, 16, 14, 13, 11, 17, 10, 15 nonyyaetcs poBHO 7 romapHoO Pa3TMYHBIX HaubOMbLIMX
obuux AenuTesnei.

Omseem: a) na; 6) Her; B) 7.

19. a) [IpuBeauTe NpHMep TaKOro HaTypPalbHOTO YHCHA 7, YTO YMcAa n2 u (n + 24)° [awT ogMHAKO-
BbIH OCTaTOK NpH AeneHuH Ha 100.
6) CkoMbKO CylIeCTByeT TPEX3HAYHbIX YHCEJ 7 C YKa3aHHBIM B MYHKTE a) CBOACTBOM?
B) CKOJIBKO CYLIECTBYET JBYy3HAYHBIX YHCEJ 7, /s KAXK/Or0 U3 KOTOPBIX CyIIECTBYeT PpOBHO 36

o 2 N u
TPEX3HAYHbIX YHCEJI 7, TAKUX, YTO n? U (n + m)” Na0T OAUHAKOBBINA OCTAaTOK Npu AejeHUU Ha 100?
Pemenne.

a) Hanpumep, n = 13. Vmeem 13° = 169, (13 + 24)2 = 37° = 1369. Tu yucia JAl0T OCTATOK
69 npu nenennu Ha 100.

6) Iycts n2 u (n+ 24)° pmawor OJAMHAKOBbIA ocTaTOK Npu JesneHun Ha 100. Torza uucao

(m+ 24)2 —n? = 24(2n + 24) = 48(n + 12) gonxHO AeuTbheA Ha 100. DTO OyaeT BBIMOJIHEHO TOTAa U
TOJIBKO TOTAa, Koraa n + 12 genutcs Ha 25. 3Ha4YUT, BCe UCKOMBIE 77 KMEIOT BUA N = 25p + 13, rue
P — HaTypajibHOE YMCJIO, U YAOBJETBOPSIOT HepaBeHCTBaM 100 < 7 < 1000. Pewas HepaseHcTBa

OTHOCHTEJIbHO p, NOJyyaeM 4 — % p < 40 — E’ =4, 5, .., 39 — poBHO 36 pasnnuHBIX pemle-

HUH, KAXKIOMY U3 KOTODBIX COOTBETCTBYET €JMHCTBEHHOE HCKOMOE YHCJIO 7. -
2
B) Ilycts n? v (n+m)" KalOT OAMHAKOBBIA OCTaToK npH fAedeHuu Ha 100. Toraa yucno

(n+ m) —n? =m(2n+ m) pomxHo nenautbhes Ha 100. Hanbonbmuit obmuit aenutens d yvces m u
100 moxet paBHaATbCA 1, 2, 4, 5, 10, 20, 25 uau 50. Yto6s m(2n + m) aennnocs Ha 100 HeobXoaNMO

100
d’

Ecmvn d = 1, 5 unu 25, To m He4éTHO U TaKuX n He cymiecTByeT. Eciin m 4éTHO, TO A/ HEKOTO-

poOro HaTypaJbHOIo k imeeM m = 2k n YCJIOBHIO YAOBJIETBOPAIOT T€ U TOJILKO T€ TpéX3HalIHbI€ n, 1Jis

KoTOpbIX 2(n2 + k) meamtest Ha 290

d’
Ilpy d = 2 n d = 4 takux n cymectByeT poBHO 36, TaK KaK MOAXOAALIUMU OyAyT Te ¥ TOJIbKO
Te 7, IPH KOTOPBIX 77 + k leinTca Ha 25 (pelieHye aHaJIOTMYHO PelleHUIo U3 MyHKTa 6). ITpu d = 10,
d =20, d = 50 Takux uucen n GyHeT CylleCTBEHHO GOJbliie, TAK Kak NONOMAYT BCE€ TPEX3HAYHbIE
YUCJA, VIS KOTOPBIX 7 + k Aeantcs Ha 10. 3HAYMT, yCI0BMIO 3324 YIAOBJIETBODSIOT YETHbIE JBY-
3Ha4yHblE 4YMCIA m, He KpaTHble 5. Tak Kak Y€THBIX ABY3HAYHBIX YMCE CyLIECTBYeT 45 1 9 U3 HUX
KPaTHO 5, TO TMOAXOASAIIMX YHCes M CYUIECTBYeT POBHO 36.

Omesem: a) nanpumep, 13; 6) 36; B) 36.

H lIOCTaTO‘-lHO 4TOOBI YKCIO 27 + m AECJIUJIOCH HA ——

20. a) Yemy paBHO uucJ0 crioco6oB 3anucath yuciao 1193 B Buae
1193 = a,-10° + a,-10° + a,- 10 + a,,

rae uncaa a; — uennle, 0 < q; < 99,i=0; 1; 2; 3?
6) CyuectByior su 10 pa3]Il/l‘{HbIX yuces N TakuX, YTO MX MOXXHO TMPEACTaBUTb B BUIE
N=a3-103+a2-102+a,-10+a0, rae yucna a; — uenvie, 0 < a@; <99, i =0; 1; 2; 3 posHo

120 cnocobamu?
B) Ckonbko cymectByer umcen N  TakMX, YTO MX MOXHO NpeACTaBUTh B  BUJE

N = a3-103+a2-102+a1~10 +ay, rae uucaa aq; — uennle, 0<q; <99, i =0; 1, 2; 3 posHO
120 cniocobamu?
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Peuienue,

Kaxznoe yucsio 0 < q; < 99 ogHO3HAYHO l'lpeLICTaBJIHeTCiB Buze a; = 10b;+¢;, rne 0 < b, <9
M0<c¢ <9 (i=0; 1; 2; 3). 3nauuT, A1 KaXAOTO MpPEACTABJIEHHs HEKOTOporo uucaa N B BHAe
N = a;- 10° + a,: 10% + a;-10+a;, uMeeT MecTO eQUHCTBEHHOe TIpeAcTaBjieHHe N B Bule
N=10n+m, rne n = by- 10>+ b,-10° + b, 10 + by u m = ¢;-10° + ¢,-10% + ¢,-10 + ¢, — npous-
BoJibHbIE 1ieable uyucaa or 0 go 9999. Yucnao cmocobos 3amucath uyucao N B BUAe
N = a;3- 10° + a,: 10% + a,-10 + a, paBHO uucy crnocoboB 3anucath yucjao N B Buge N = 10n + m.

a) lna npeacrasienus ynucaa 1193 B Buge 1193 = 10n + m B kauecTBe 7 MOXKHO B3SITb J11000€

uesoe yucao ot 0 go 119. Ilpu stom m = 1193 — 10n onpeneseHo oxHo3HayHO. TakuM 0OpasoM,
HUCKOMOE 4KCJIo criocob6oB paBHO 120.

6) IloBTOpSs paccykaeHus MPeAbIAYIIEro MYHKTa, HEC0XKHO 1TOKa3aTh, YTO KaXK/JI0€e U3 YKCel OT
1190 o 1199 nmpeacrasumo B Tpebyemom Buae poBHO 120 crnocobamu.

B) Paccmotpum npeacraBnenue Hekoroporo yucaa N B Buae N = 10n +m, rAe n 1 m — HeKoTO-
psle nesble yrcaa ot 0 1o 9999. Ipeacrasum m B Buge m = 10k + I, rae [ — uudpa equnui yncia m,
a k — HekoTopoe 1esoe yuciao ot 0 1o 999. Toraa BbINOJHEHO:

N=10n+10k+5 N-l=10n+k; Z=t=n+k

Haitném Bce uncaa K, npeacraBumble posuo 120 crocobamu B Buae K = n + k, rae n — HekoTo-
poe uenoe yucjo ot 0 1o 9999, a £ — Hekortopoe uesnoe yucyao ot 0 1o 999.

Ilycts nist HekoToporo uucaa K npeacrasnenus K = n, + b, u K = ny + k, TakoBbl, YTO 1; —
Ha¥MeHblllee BO3MOXKHOE 7, a 7, — HauboJibliiee Bo3MoxHoe 7. Toraa ny = 0 umu &, = K —n, = 999,
uHaue Ob Obuio mnpeacraBnenne K = (n,— 1)+ (k, +1). AnamormyHo, n, = 9999 wuu
ky=K-n,=0.

3ameTyM, uyto A5 mobOro ueaoro m, Takoro, 4to n; < my < My, UMeeTCs MpPEeACTaBJeHUe
K = ny + ky, mockonbky 0 < ny < ny < my < 9999, 0 < &, < by < k; < 999. Takum obpasom, konu-
4eCTBO NpeACTaBJIeHH# paBHO 1, — 1, + 1. Ecim n; = 0; n, = 9999 uau b, = 999, k&, = 0, To npeu-
cTaBeHH# 6osblue, 3HauuT, win n; = 0; n, = 119; k, = 0; K = 119; N = 1190 + /, unu n, = 9999;
n, = 9880; k, = 999; K = 10879; N = 108790 + /, rne | — npoussosbHasi uucdpa. Takum obpaszom,
MCKOMOE KOJIM4ecTBO uuces paBHo 20.

Omsem: a) 120; 6) na; B) 20.

3afaHuA ANA CaMOCTOATENbHOrO peLleHuA

1. B uucne 30239 545 BbiuepkHy M TP LU@pPBI TaK, YTO NMOJTYYUBIIEECS] YUCIO AENUTCS Ha 22.
a) IlpuBeaute mpuMep Kakoro-HUOYIb OJHOTO MOJYYMBLIErOCS YHCIIA,
6) Ykaxxute Bce BO3MOXHbIE TTOJYYMBLIMECS YUC/IA ¥ JOKAXKHUTE, YTO APYTMX TAKUX YMCEN HET.

2. HarypanbHoe TpéX3HauHOe YUCJIO NPH JeJieHMH Ha 16 ¥ Ha 5 1aéT paBHble HEHYJIEBbIE OCTATKH,
a ero nepsas uudpa cieBa sABIsIETCS CpeJHUM apupMeTHYeCKUM JBYX APYrux uudp.

a) IlpuBeaute npumep kakoro-HUOYJb OQHOTO TAKOTO YMCJIA.
6) YxaxuTe BCe BO3MOXHbIE TaKH€ YMCJIA W JOKAKHUTE, YTO APYTMX TAKMX UHCEJ HET.

3. HarypanbHoe uucno, 6osbmee 2200, Ho Menbiuee 3000, zenuTcss Ha Kaxayio cBoio Uudpy. Bee
urGphl 3TOrO YHCJIa PasjiMyHbl M He PaBHBI HYJIO.

a) IlpuBeauTe npuMep Kakoro-HMOYAbL OJHOTO TAKOTO YMCJIA.
6) YxaxxuTe Bce BO3MOXHbIE TaKHe YHC/A U JOKAXKUTE, YTO APYTMX TAKUX UKMCEN HET.
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4. TIATM3HAYHOE YMCJIO AETUTCA Ha 22, a Jo0ble JBe coceaHue LU(MPHI ITOr0 YMCIa OTIHYAIOTCA Ha 3.
a) IIpuseauTe IpUMep KaKOro-HUOYAb OJHOTO TAKOTO YMCIIA.
6) YkaxuTte Bce BO3MOXCHbIE TaKHe YUCJIA U AOKAXKHTE, YTO APYTUX TAaKUX YHCEJ HeT.

5. Cymma uudp 4éTHOro TpEX3HaYHOrO YMcJa Ha 1 MeHbllle MX NPOU3BENEHHU.
a) IlpuBeauTe nMpuMep Kakoro-HUOYAb OJHOIO TaKOro YMCJIA.
6) YkaxuTe BCe BO3MOXHbBIE TAKHE YUCJIA U JOKAXKHUTE, YTO APYTUX TAKUX YHCEJ HET.

6. Kaxabiit U3 rpymnnbl yYauuxcsi CXOAMJI B KUHO WM B Te€aTp, IPU 3TOM BO3MOXHO, YTO KTO-TO U3

4
HHUX MOT CXOAHTb U B KHHO, U B Te€aTp. I/ISBCCTHO, YTO B TeaTpe€ MaJIb4YUKOB 6bL710 He bosee —§ oT

3
o0611ero Yucja y4ammxcsl rpyInbl, MOCETUBIINX TeaTp, a B KWHO MaJbYMKOB OblIO He Gosee %

oT 0611{61"0 YHUCJa yYalmluXCda TpyIlIibl, TIOCETUBIIUX KHHO.

a) MorJio siu 6biTh B rpymnne 11 MaJbYMKOB, €CJIM JOMOJHUTEIBHO U3BECTHO, YTO BCErO B IpyIIe
6bL10 22 yyamuxcs?

6) Kakxoe Haubosbliee KOJTMYECTBO MaJbYMKOB MOTJIO ObITh B IpyIINe, €CIU AOMOJHUTENBHO
M3BECTHO, YTO BCEro B rpymrne 6bo 22 yyammxcs?

B) Kakyio HauMeHbLIYIO TOJII0 MOTJIM COCTABJISITh J€BOYKHU OT OOIEro YUCIA yYAIUXCS B Ipynie
6€e3 JOMOJIHUTENIbHBIX YCJIOBUIA MYHKTOB a U 67

7. Motok BepéBKM pexyT 6e3 ocTaTKa Ha KYCKHM JJIMHON He MeHblie 75 cM, HO He 6Gosbiie 80 cM
(Ha30BEM TaKHe KYyCKHM CTaHAAPTHBIMH).

a) HekoTopblit MOTOK BepéBKM pa3pe3aysy Ha 15 CTaHAApPTHBIX KYCKOB, CPeU KOTOPHIX €CTb Ky-
CKM pa3Hoi myuHbl. Ha kakoe Haubosbiiee YucIO OAMHAKOBBIX CTAHJAPTHBIX KYCKOB MOXHO ObL10
Obl pa3pe3aTh TOT XK€ MOTOK BEPEBKH?

6) Haiiaute Takoe HauMeHblIee YKCJO [, 4TO 06O MOTOK BEPEBKHM, AJMHA KOTOPOro 6oJibiiie
!/ cM, MO’XKHO pa3pe3aTh Ha CTaHJAPTHBIE KYCKH.

8. MHwmeercs 10 kaprouyek. Ha HMX 3anmuchbIBalOT MO OAHOMY Kaxkaoe u3 uucen 1, —2, -3, 4, -5, 6,
7, -9, 10, —11. KapTouku nepeBopauuBaoT U nepeMelinBaoT. Ha Mx 4MCTBIX CTOpPOHAX 3aHOBO
NUUIYT [0 OJHOMY Kaxkaoe u3 yucen 1, -2, -3, 4, -5, 6,7, -9, 10, —11. Ilocse atoro uucsaa Ha
KaX/0i KapTOYKe CKJAAbIBAIOT, a MOJyUYEHHbIE JECSITh CYMM NE€PEMHOXAIOT.

a) Moxet siu B pesysibTaTe moayyuThesi 07
6) MoxeT i B pe3yjbTaTe MOJYYHTbCS 17
B) Kakoe HauMeHblllee Lie10e HEOTPHUIATETbHOE YUCJIO MOXET B pe3yJibTaTe MOJYyYUThCS?

9. MaxkcuM A0JKeH Obl1 MepeMHOXHUTD [Ba ABY3HAUHbIX YUCJIA (YUCJIA C HYJIST HQYMHATBCS HE MOTYT).
BMecTo 3TOro oH npocTo npunucas OAHO U3 YUCeJ CpaBa K Apyromy, MoJyyHUB YeTHIPEX3HAUHOE
YUCJI0, KOTOPOe OoKa3anoch B N pa3 (N — HaTypasibHOe Yuci0) 6oJIbliie MPaBUIBHOTO Pe3yJbTaTa.

a) Morsio i1 N paBHATbCA 27
6) Morso s N paBHsATbCs 10?
B) KakoBo Haubosbliiee BO3MOXKHOe 3HayeHHe N?

10. Ha okpy>XHOCTH HEKOTOpBIM 00pa3oM pacCTaBUJM HATypasibHble yKcaa oT 1 10 27 (kaxzaoe 4yuc-
JIO TIOCTaBJIEHO MO OAHOMY pa3y). 3aTeM AJIsi KaXkKJOW Mapbl COCEIHUX YHUCeJ HallJIM Pa3HOCTb
60JIbIIIEr0 U MEHBIIETO.

a) Moryiu 11 Bce MoJiyyeHHble PA3HOCTH ObITb He MeHbie 147
6) Mornu M Bce NMoOJyYeHHble Pa3HOCTU ObITb He MeHblue 137

B) [IoOMMMO TOJTyYeHHBIX Pa3HOCTEH, JJIS KaX/IO0M Iapbl YUCE, CTOSIIUX Yepe3 OJHO, HAIILJIK pa3-
HOCTb 6OJIbLIErO U MeHbILEro, JI/isi Kakoro HauGoJIbILETO LEJIOr0 YUC/Ia & MOXKHO TaK pacCTaBUTh YHMC-
Jia, 4TOOBI BCce PasHOCTH ObLIM He MeHbile k?
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11. CeMb 3KcnepToB OLeHHBAIOT KMHOGMMIbM. Kaxblil M3 HUX BBICTABJSET OLEHKY — LIEJ0€ YHCJIO
6anoB oT 1 10 15 BKIIOUMTEBHO. VI3BECTHO, YTO BCe SKCIEPTHl BHICTABUJIM PasHyHbIE OLEHKH.
o crapoit cucTeme oLeHMBaHUS peHTHHT KMHO(WIbMA — 3TO CpefHee apudMeTHUeCKOe BCeX
OLIEHOK 3KCrepToB. IIo HOBOH cHCTeMe OlLleHWBAHUS PEUTUHI KMHO(UIbMA BBIYUCASETCS CJie-
Ayomum 06pa3oM: OTOPacHIBAIOTCS HavWMeHbINash M HaubOJbIUAS OLEHKM M IOACYUMTHIBAETCS
cpeaHee apudMeTHYECKOe MSATH OCTABIIMXCS OLEHOK.

a) MoxeT s pasHOCTb PEATHHIOB, BHIYMCJIEHHBIX IO CTApOH M HOBOM CHCTEMaM OLEHMBaHMUA,

ABHATDb
P CA —= i 5

6) MoxeT M pasHOCTb PEHTHHIOB, BHIYMCJEHHBIX 1O CTapOi M HOBOJ CHCTEMaM OLeHMBAaHMS,
25
35

B) Haiinure HauboJ/Ibiilee BO3MOXKHOE 3HaueHHe paSHOCTH pel/lTI/IHFOB BbIYHUCJICHHBIX ITO CTapOH
M HOBOM CHCTEMaM OIl€eHMBaHMHS. '

PaBHATBCA ——

12. U3 25 nocnenoBaTebHbIX HEYETHHIX uncea 1, 3, 5, ..., 49 BbiOpanu 9 pasyMuHbIX YUCeJi, KOTOPbIe
3anmMcaiu B nopsiike Bodpactanusi. Ilycth A — nsToe mo BeJWYHMHe CPeAM 3THUX uucen, a B —
cpeanee apu(pMeTHUECKOe BIOPAHHBIX JEBATH YUCEJL.

a) Moxet 1 B — A paBHATbCA %?

6) Moxer 1u B — A paBHSATbCSA %?

B) Haiinure HanboJsibiiee BO3MOXHOe 3HaueHHe B — A.

13. Ha caiiTe npoBOAKTCS ONPOC, KOro U3 pyT6ONIHNCTOB MOCETUTE/IH CaiTa CUNUTAIOT JIyYIUMM 110 UTO-
ram ce3oHa. Kaxxzplit mocetutennb ronocyer 3a ogsoro ¢yrbéonucta. Ha caiite oro6paxkaercs pei-
THHT KaXA0ro ¢yT6oaucTa — A0/ TOJI0COB, OTAAHHBIX 332 HEro, B NMPOLIEHTaX, OKPYIJIEHHAs 10
uesoro yncsaa. Hanpumep, uncia 9,3, 10,5 u 12,7 oxpyrisiores Ao 9, 11 u 13 cooTBEeTCTBEHHO.
a) Bcero mporosiocoBasio 15 noceruteneit caiita. Mor jiu pefiTHHr HekoToporo ¢yT6omHcTa ObITH

paBHbIM 417
6) IlycTh moceTuTeNM caiiTa OTAABANM TOJIOCA 32 OLHOTO U3 TPEX PyTboUCTOB. Morio sin ObITb

Tak, YTO Bce TPU (HYTOONMCTA MOMYYHIM Pa3HOE YMC/IO TOJOCOB, HO UX PETHHIU OLMHAKOBBI?

B) Ha caiite oTo6paxanoch, 4TO PeHTHHT HEKOTOpOro (yT60IUCTa paBeH 3. ITO YHCIO HE U3Me-

HHJIOCh W TIOCJIe TOTo, Kak Bacsi otaan cBoi rosoc 3a atoro ¢dyrbonucra. [Ipy kakom HanMeHbLIEM

yKcJle OTAAHHBIX 3a BceX (PyTOOMCTOB roJ0CoB, BKJIoYast BacuH roJjoc, Takoe BO3MOXHO?

14. Ha caiite npoBoanTCs ONpoC, KOro U3 GpyTOOIMCTOB MOCETUTE/IM CAHTa CYUTAIOT JIYYIUHM [0 UTO-
ram cesoHa. Kax/plit roceTuTe b rojiocyer 3a oaHoro dyrboancrta. Ha caiite otobpaxaercs peit-
TUHT KaXA0ro (pyT60MMCTa — [0JIs T0JOCOB, OTAAHHBIX 32 HEro, B MPOLEHTaX, OKPYIJIEHHas [0
uesoro yuciaa. Hanpumep, yucaa 9,3, 10,5 u 12,7 oxpyrasiiores 10 9, 11 u 13 cooTBETCTBEHHO.
a) Bcero nporosiocoBano 15 noceruteseii caifta, n pefiTHHT HekoToporo ¢yTéoaucTa 6b11 paBeH

47. YBuzes 3to, Bacst oTaan cBoii rosoc 3a atoro ¢pyrbéosycra. Uemy Tenepb paBeH PEHTHHI 3TOTO

dyrboaucTa?

6) IlycTb moceTuTeNH caiiTa OTAABAIU rOJIOCA 33 OAHOrO u3 TPéX GyTOoncTOB. Mora n cymMma
peiATHHroB 6biTh MeHblle 1007 :
8) Ha caiite oTo6paxanoch, 4To pedTusr HekoToporo gpyr6oucTa pasen 6. Ilocie Toro, kak Ba-

Csl OTAA CBOH rosloc 3a 3Toro ¢yT6oJKCTa, €ro pedTHHI Ha caiTe cTan pased 8. IIpu kakoM Hau-

6oJbleM YKCIIe OTAAHHBIX 3a BeeX (yTO6OIMCTOB roJI0COB, BKJOYasi Bacuu ronoc, Takoe BO3MOXKHO?

15. IIpo HekoTOpBIA HAbOP, cocTOSIIMI U3 15 pa3/IM4YHbIX HaTYPaJIbHbIX YHCEJ, H3BECTHO, YTO CyMMa
JMOGBIX [BYX PasjMYHbIX YMces 3TOro Habopa MeHblie CyMMbI JIOOBIX TPEX Pa3/MYHbIX YHCEJ
aToro Habopa.

a) MoseT M ofHUM U3 9TUX umcena ObiTh yucao 20157
6) MoxXeT /1n ONHUM M3 BTHX YHces OblTb yucao 247
B) Kakoe HauMeHblree BO3MOXHOE 3HaueHHMe MOXeT MPMHAMATh CyMMa dKces Takoro Habopa?
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16. 3anyMaHO HECKOJbKO (He 00sI3aTeJbHO Pa3/IMYHBIX) HATYypajbHBIX YMCcel. JTH 4YUCJa U UX Bce
BO3MOXKHbIe CYMMBI (110 2, 10 3 ¥ T. /i.) BBIUCHIBAIOT Ha JIOCKY B nopsiake Hey6biBanus. Ecin ka-
KOe-TO YHCJIO 7, BBIMMCAHHOE Ha JI0CKY, IIOBTOPSIETCS HECKOJIBKO pa3, TO Ha AOCKe OCTaBJseTCA
OJIHO TaKOe YUCJIO M, a OCTaJIbHbie YHCJIA, paBHbIe 7, cTHpaloTcs. Hanpumep, eciu 3aymMaHbl YHC-

“ga 1, 3, 3, 4, To Ha mocke Gyxer 3anucan Habop 1, 3, 4, 5, 6, 7, 8, 10, 11.

a) [IpuBenuTe MpUMep 3aAyMaHHbIX YHCEJ, AJA KOTOPbIX Ha JoCcKe OyaeT 3anucaH Habop 1, 2, 3,
4,56,7,8.

6) CyluecTByeT /i1 IpUMEP TAKUX 3aJyMaHHbIX YHCEJ, AJIs KOTOPbIX Ha 0CKe OyzeT 3amucaH Ha-
6op 1,3,4,5 7,9, 10, 11, 12, 13, 14, 16, 18, 19, 20, 22?

B) IIpuBeauTe Bce MpHMephl 3alyMaHHbIX YHCEJ, JUIsl KOTOPBIX Ha Jocke OyneT 3anmucaH Habop 5,
6, 8, 10. 11, 13, 14, 15, 16, 18, 19, 21, 23, 24, 29.

3

17. 3agyMaHO HECKOIbKO uenblX yncel. Habop aTux uncen u MxX BCce BO3MOXHBIE CyMMBI (110 2, TO
3 ¥ T.A.) BHIMKMCHIBAIOT Ha JIOCKY B NOpsiike HeybObiBaHusi. Hanpumep, ecin 3aayMaHbl ynucia 2, 3,
5, To Ha Jocke OyzeT BeinucaH Habop 2, 3, 5, 5, 7, 8, 10.

a) Ha nocke Boinucan Habop —3, —1, 1, 2, 3, 4, 6. Kakue uncna 6butu 3a1yMaHbI?

6) [l1s1 HEKOTOPbIX Pa3/MYHBIX 3aJyMaHHbIX YHMCeJ B Habope, BbIIMCAHHOM Ha JOCKe, Yucjo 0
BETpeYyaeTCst POBHO 5 pa3. Kakoe HaHMeHbilee KONMYECTBO YMCEN MOTJIO GbITh 3a/yMaHo?

B) /l71A HEKOTOPbIX 3aJlyMaHHBIX YMCeJ Ha JOCKe BhIMHCAH Habop. Beerma u no aToMy Habopy
MOXKHO O/{HO3HAYHO ONpEJEeNUTb 3aJlyMaHHble YUCIa?

18. Ilo kpyry B HEKOTOPOM NOpAAKE MO OAHOMY Pa3y HAMKMCAHbI YKcaa oT 10 1o 21. st kaxnoi us
ABEHAJATH Nap COCEAHMX YHCeJ HAILIU UX HauboJbLIMil obLIMit neuTelb.

a) MorJio 11 noayyuThCs TaK, YTO BCe HamboJbIMe obIMe AeTUTeNH paBHbl 17
6) MorJo Ji MOJIy4HTbCA TaK, YTO BCe HaubosbIIHe OBIIMe e uTeNn NONapHO pa3jnYHbl?

B) Kakoe HauGosbiee KOJIHYECTBO MOMAPHO Pa3/JIM4YHbIX HaubOIbIIMX OBIIMX AeTuTeed MOLJIO
IIPU 3TOM TOJYYUTHCSA?

: 2
19. a) IlpuBeaute NpUMep TaKOro HaTypaJbHOTO YMCJIA 7, YTO YMCIA 72 U (n+ 16)° malor oguHaKo-
BbIi OCTaTOK npu aeneHuu Ha 200.

6) CKOJIbKO CYIUECTBYET TPEX3HAUHBIX YHCE 7 C YKa3aHHbIM B IIYHKTe a) CBOMCTBOM?
B) CKOJIbKO CyIIECTBYeT ABY3HAUHBIX YMCEN 7, Al KAXIOTO W3 KOTOPbIX CYIECTBYET POBHO

w 2 "
36 TpEX3HAYHBIX YMCEJ 7, TAKHX, UTO n2 U (n+m) AAI0T OJJMHAKOBBIA OCTAaTOK MpH AeeHuu Ha 2007

20. a) Yemy paBHO yHCsIO crIOCO6OB 3amucath 4uciIo 1595 B Buge
1595 = a3-10° + a,-10° + a,-10 + a,,
rAe yncna a; — uennle, 0 < @; < 99,1 =0; 1; 2; 3?
6) CymectBylor 11 10 pasmuunbix uncen N TakmX, YTO HX MOMKHO [IpEeACTaBUTh B BUIE
N = a3-103+a2- 10% + a;-10 + ag, rae yucna a; — uennte, 0<a; <99, i =0; 1; 2; 3, POBHO
160 cmocobamu?
B) CKOJBKO  CyllecTByeT uuceJl TakHX, 4YTO MX  MOXHO NpeICTaBUTb B BuJE

N = a3-103+a2-102+a1- 10 + ay, rae uucna a; — uenve, 0<a; <99, i=0; 1; 2. 3 POBHO
160 ciocobamu?
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7. IKOHOMUYECKUE 3AlAYU

1. B uiose miaHupyeTcs B3siTh KpeAuT Ha cyMMmy 6409 000 py6.ieit. YcioBus ero Bo3Bpara TaKOBBI:
— KaX/blil sTHBapb JOJT Bo3pacTaeT Ha 12,5% 1o cpaBHEHHIO C KOHLOM INpeablAyILEero roia;
— ¢ ¢eBpaJisa MO UIOHb KAXJO0T0 roia HEO6X0AMMO BLITIATUTb HEKOTOPYIO YacThb J0JITa.
Ckosbko pybJiell HYXKHO IUIATHTh €XErogHo, YTOObl KpeAUT ObLL MOJHOCTHIO MoraueH ABYMS
paBHbIMM IJIaTeXaMH (TO eCTb 3a ABa rojaa)?

Pemenue.

IIycts cymMMa kpeauta cocraBiser S = 6409000 py6useit, a exxerofHble BbimiaThl x py6ueit. Ilo
YCJIOBHIO 0T niepe] 6aHKOM (B py6IIsiX) 1O COCTOSHUIO HA HIOJIb JOJKEH YMEHbIIATHCSA CJAELYIOLHMM
obpazom:

S, gS;x, (—9—)25— (gx+x) =0,

(%)25 92.6 409 000
i — = T8I0 _ 3817125 pyc.
8

Omegem: 3817 125 py®.

OTKyJa X =

2. B uiose nnaHupyeTtcst B3sTh KpeUT B GHaHKe HA HEKOTOPYIO CYMMY. Y CJIOBHSI €r0 BO3BpaTa TAKO-
BBL | ,
— KaXIblit THBapb JOJT Bo3pacTaeT Ha 20% 10 CpaBHEHHIO C KOHLIOM ITPEAbIAYLIEro roja;
— ¢ ¢eBpais MO HUIOHD KaX/I0ro  rosa HeOOXOAMMO BBIIIATUTh YacTh JOJra, PaBHYIO
2,16 mutH py6ueit.
Ckoubko MJTH py6uieii 6bly10 B34TO B 6aHKe, €C/IM U3BECTHO, YTO OH OB MOJHOCTBIO MOTalieH Tpe-
Ms PaBHbIMH ILIaTeXaMH (TO eCTb 3a TPH roza)?

Pemenue,

ITyctb cymma Kpeaura coctaBJiseT S MaH py6ieii, a exerofHble BuimIaThl X = 2,16 miH py6aeii.
I1o ycnoBuio nonr nepen 6aHkoM (B MJIH py6iieii) Mo COCTOSTHUIO HAa MIOJIb JOJIXKEH YMEHbLIATbCS CJle-
AyOLUM 06pa3oM:

S, 1,285 —x, 1,2°S—(1.2x+x), 1,225 - (1,2%x+1,2x+x) =0

(1,22~ 1)x _ 728-2.16

2 12-1)  1728.02 ~ 405 man pybreit

oTKyza S =
Omeem: 4,55 muH pyo6.

3. B urone nnaHupyercs B3sATb KpeaUT B 6aHke Ha cymmy 100000 pybueit. YcioBusi ero Bo3Bparta
TaKOBBI:
— KaXZblii SHBapb AOJIT BO3PAacTaeT Ha 7 % MO CPaBHEHUIO C KOHLOM IpeAbIAYIIero rojia;
— ¢ ¢eBpass IO HIOHb KAXIOTrO rofa Heo6XOAMMO BBIIIATUTH 4aCThb AOJITA.
Haiinute uncio 7, eciu M3BECTHO, YTO KPeAUT Obl MOJHOCTHIO MOTAlleH 3a 1Ba roAa, MpUYéM B
nepBblit roa 6u110 nepeBeneHo 55 000 py6ieit, a Bo BTopoit rox — 69 000 py6eit.

Pewenne.

[yctb b =1+ T&). I[To ycnoBuio noar nepen 6aHkoM (B py6Jisix) Mo COCTOAHHIO Ha WIOJb AOJ-

XKeH yMeHbLIATbCs CeAyIomuM obpas3om:
100 000, (100000% — 55000), 10000042 — 55000~ — 69000 = 0,

OTKyna 100k2 — 55k — 69 = 0. Pemwras xBagpaTHOe ypaBHeHHe, nosyyaeM k = 1,15 win k = —0,6.
IlocnienHee peliéHHe He yNOBJIETBOPSIET YCIOBUIO 3alaud. 3HAuuT, r = 15.

Omeem: 15.
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4. B uione nianupyercs B3ATb KpeAUT Ha cymmy 5005 000 py6aeii. ¥ csioBUs ero Bo3BpaTa TaKOBbI:
— KaXX[blii SHBapb A0JT Bo3pacTaeT Ha 20% 1o cpaBHEHMIO C KOHLIOM MpeAbIAYLIErO ro/la;
— ¢ ¢deBpasis M0 HIOHb KaX/OTO roia HeOOXOMMO BHITJIATHTb HEKOTOPYIO YacTh JOJITa.
Ha ckosibko py6aeit 60sibiie IpUAETCS OTAATD B Clyyae, €CAU KPeAMT Oy/eT MOJHOCTDIO MorauleH
TpPeMs1 paBHBIMH IIJIaTeXXaMHU (TO €CTb 3a TPH roja), 0 CPaBHEHHUIO CO CJIy4yaeM, eC/IM KpeauT Oy-
JeT TIOJHOCTBIO MOTallieH AByMs PaBHBIMH IIaTeXXaMHu (TO ecTb 3a 2 roaa)?

Peme}me

[Iycts cymma xpeaura coctasiasier S = 5005000 py6aelt, exxeroHbie BBIIJIAThI B Cyyae Mora-
1IeHHs KpeauTa 3a 3 rofia COCTaBJSIOT X py6ueii, a B cyyae moranieHusl kpeauTa 3a 2 rofa — y py6-
neit. Io ycnoBuio noir nepen 6ankoM (B py6Jisix) MO COCTOSIHHIO Ha HIOJNb JAOJDKEH YMEHbIIAThCs
caenyionum obpasom:

S, 125—x, 1,225—(12x+x), 1,2°5—(1,2°x +1.2x+x) = 0,

1,23-(1,2 -1)§ _ 1728.0,2.-5005000
1’23 -1 - 728
otaath 7 128 000 py6aei.

OTKyla X = = 2376000 py6neit. B sTOoM ciydae npunércs

Ecin 0TAaBaTh MOracUTb KPEAUT ABYMsI PaBHBIMH IJIaTEXKaMH, TO JI0JIT NIepest 6aHkoM (B py6.isix)
110 COCTOSIHHMIO Ha MIOJIb JO/DKEH YMEHbIIAThCs CIEAYIOIUM 00pasoM:

S, 125—y, 1,2°S-(12y +y) =

2
OTKyla Y = 1’2225 = 1’44’520205000 = 3276000 pybsreit. B asTOoM cayyae mnpuaércs OTAATH

6 552 000 py6aeii, To ectb Ha 576 000 py6sieit MeHbIlle, 4eM B MpebIAYLIEM CIy4ae.
Omeem: 576 000 py6.

5. B miosne niaHupyeTcs B3ATh KpeAUT B 6aHKe Ha HEKOTOPYIO CYMMY. Y CJIOBMS €T0 BO3BpaTa TaKOBbI:
— KaXX/pI{ STHBapb JOJT BO3pacTaeT Ha 7% IO CPaBHEHHMIO C KOHLOM INpPEAbIIYILETO roAa;
— ¢ (eBpasi MO UIOHb KAKIOTO rofia He0OXOAUMO BBIILIATHTb HEKOTOPYIO 4acTb J0JITa.
Haiiaure 4KcIO 7, €CJIM U3BECTHO, YTO €CJIM Kbl roa BbiayuBaTh no 1464 100 py6aei, To
KpeauT Oy/ieT NMOJHOCTBIO TOTalieH 3a 4 ro/la, a eCJIM eXXero/IHO BhirlaunBaTth 1o 2674 100 pybaei,
TO KpeauT OyZeT MOJHOCTbIO MOrauleH 3a 2 roja.

Pemenne.

ITyctb £ = 1 + —— cyMMa KpeauTa cocTaBisieT S py6iieii, eXeroaHble BbIILIATHl B Cyyae Tora-

100
HIeHUs] KpeAuTa 3a 4 rofa coctaBiasioT x = 1464 100 py6seit, a B ciiyyae MorauleHus KpeauTa 3a
2 ropa — y = 2674100 py6aeii. ITo ycaosuio aoar neped 6aHkoM (B py06Jisix) B ciyyae MoraiieHust
A0ra 3a 4 rofia HO COCTOSTHUIO Ha HIOJb JOJKEH YMEHbILIAThCS CJeLyIoIUM 06pasoM:

S, kS—x, B*S—(kx+x), k3S—(k2x+kx+x), HS—(F3x+kx+kx+x) =0,

(R4 —1)x
ki(k—1)

Eciu oTAaaBaTh KpeauT [JBYyMsi paBHbIMHU TIJIaT€XKaMH, TO AOJAT Hepea 6aHkoM (B pyb6sisix) no co-
CTOAHUIO Ha HIOJIb JOJJKEH YMEHbUIATLCA CACAYIOIHUM 06p330M:

S, kS—y, R2S—(ky+y) =0,

OTKyna § =

(RA—1)x _ (k+ 1)y
kik—1) B2

otkyaa S = (k+21) pybaeit. Takum oOpa3soM, moJayyaem OTKyZa

k2x+x=Fky, k2=——=121; k= 1,1; r = 10.
y—x
Omeem: 10.
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6.

B uione nianupyercs B3sATbh kpeaut Ha cymmy 1300000 py6uieii. YcnoBus ero BosBpaTa TaKOBbi:
— KaX/bli siHBapb 0T Bo3pacTaeT Ha 10% 1O CpaBHEHHUIO ¢ KOHLOM NpEbIAYIEro ro/a,

— ¢ ¢eBpaJIsi N0 MIOHb KAX/JO0r0 rofa HeoOXOAMMO BBIIJIATUTh HEKOTOPYIO 4aCTb AQJTa.

Ha kakoe MHHMMaJIbHOE KOJUYECTBO JIeT MOXHO B3ATb KpeIuT 1pY. yCJI0BHM TOTO, 4yTOOBI exe-

‘roaHble BoIIaThl 6K He Gonee 350 000 pybaeir?

Peirenue.
[TocMoTpuM, KakuM 06pa3oM, OyneT U3MeHATbCs A0JTr nepen 6aHkoM (B pybJIsiX) MO COCTOAHHUIO

Ha MIOJIb, eCJIU exerogHo niaatutb no 350 000 py6eii:

1300000, 1080000, 838000, 571800, 278980,

TO €CTb TATBIM TJIaTexoM, paBHbIM 306 878 pybneit, kpeauT GyaeT MOJTHOCTBIO MOTANIEH.

7.

Omeem: 5.

15 M0/ IaHMpyeTCs B3ATb KpeauT Ha cymmy 900000 py6ieit. YciioBusi ero Bo3BpaTa TaKOBbI:
— 31-ro ymnciaa Kaxa0ro Mecsilia I0/IT BO3PacTaeT Ha 1% 1o cpaBHEHHMIO C KOHLIOM Ipe/IbLAYLIero
MecsLa,; )

— €0 2-r0 o 14-e yKCI0 KaXA0ro Mecsilia HeOOXOMMO BBINIATUTb HEKOTOPYIO 4acCTh J0JIra.
Ha kakoe MUHUMaJIbHOE KOJIMYECTBO MECSLIEB MOXHO B3SiITb KPEIUT NPHU YCJIOBHUU TOrO, YTOOBI
e)xeMecsiuHble BbITLIaThl OblM He Gosiee 100 000 pybaeit?

Pemenue.
3aMeTHM, YTO MeHblile, yeM 3a 10 MecsileB MOracUTh He yJAcCTCS, MOCKOJBbKY 32 9 MecsleB CyM-

MapHo Oyzaer BbimiayeHo He 6oJiee 900 000 py6iaei, YTO MOKPOET NEPBOHAYAIBHYIO CYMMY JIOJITa, HO
He [OKpoeT MpoLeHToB. byaeM cuuTath, YTO A0JT Ha 15-€ UMCJIO KAXIAOrO Mecsilia YMEHbIIAeTCs Mo
CPaBHEHUIO ¢ npeabiAymum MecsieM. 3a 10 MecsueB Joar coctaBUT He OGojee, yeM

1,01'°.900 000 < 995000 pyO6ueit, To ecTb BO3pacTéT He Gosiee, ueM Ha 95 000 pybieit, a, 3HauuT, Je-
CATBIA MJIATEX MOJHOCTBIO TIOTACUT KPEIUT.

Omeem: 10.

B vione nnanupyertcs B3ATb KpeAUT B GaHke Ha cymMMy 5 MuiH pybieit Ha 10 seT. YcaoBus ero
BO3BpaTa TaKOBBI:

— KaXX/Ibli sIHBapb A0NT Bo3pacTaeT Ha 20% 1o CPaBHEHMIO C KOHLOM NpeJbIAYILETO roaa;

— € (peBpass Mo UIOHb KaXA0ro rojfa HeoOXOAMMO BBIILIATUTb YACTh JIOJITA;

— B MIOJIe KQX/I0T0 rojia JOJIT JI0JXkeH ObITh Ha OAHY U Ty e BEJMYMHY MEHbLIE J0JITa Ha UI0Jb
NpeAbIAYLIEero roja.

Ckousbko MIH py6iieit cocTaBua 00wiasi cyMMa BBIIJIAT [IOCJIE MOTalleHUs KpeauTa?

Pemenue.

ITo ycnoButo goar nepes 6aHKOM (B MJIH py6ieit) 10 COCTOSIHUIO Ha MIOJIb JOJIKEH yMEHbIAThCs]

J10 HYJISI PABHOMEPHO:

5, 45, 4, ...,1,05 0.

[To ycnoBuio xaxxaplit tHBapb f0JT Bo3pactaeT Ha 20%. 3HAYMT, NOC/IEA0BATEIBHOCTh Pa3MEPOB

nonara (B MJIH py6Jieit) B ssHBape TaKoBa:

6, 54, .., 1,2, 0,6.

Taxum 06pasom, 11epBblii MIATEX L0JKEH YMEHbUIUTb J0JT ¢ 6 MaH py6neit 10 4,5 MiH py6aeit,

TO €CTb OH COCTaBUT 1,5 MJIH pybJieit, u Tak Jaajee.

CaenosatenbHo, BoIIATHL (B MIH py6uieil) JOJKHBL ObITb CJAEAYIOIUMU:
1,5, 14, .., 0,7, 0,6.

1021

Bcero cnenyer Boimaatuth 1,5+ 1,4+ ...+ 0,7 + 0,6 = (MaH py6ueii).

Omeem: 10,5.
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9. B urone naaHupyercs B3ATb KpeAUT B 6aHKe Ha cyMMy 6 MJIH py6Jieil Ha HEKOTOPBIi CpOK. ¥ cJ1o-
BUSI €ro BO3BpaTa TaKOBbI:
— KaXXAbl¥ sAHBapb JOJTI Bo3pacTaeT Ha 20% MO CpaBHEHMIO ¢ KOHLIOM MpEeAbIAYLIErO roja;
— ¢ (heBpass N0 HUIOHb KAXJOTO rofia HEOOXOAHMMO BLIIJIATUTb YaCThb J0JTa;
— B HI0JIe KaX/OT0 roja JOJr JOJKeH ObITh Ha OQHY M Ty )K€ BeJMUMHY MEHbIIE J0JITa Ha UIOJb
TIpeAbIAYIIErO rofa. '
Ha xakoit MUHMMa/IbHBIN CPOK cJlefyeT 6paTbh KpeauT, 4ToObl HaHOOIbIINI TOA0BOM [lJIaTeX( no
KpeauTy He npeBbicua 1,8 MiH py6.?

Pemenue.

IIycts xpeaut B3sAT Ha n Jet. [lo ycaoBuio noar nepen 6aHkoM (B MJiH pybJieit) 1o COCTOSTHUIO
Ha HIOJIb OJIKEH YMEHbLIAThCS 0 HYJII PaBHOMEPHO:
6, 6(n—1) 6-2’ %, 0.

) ees

n n

o ycnoBHIO KaXkAblii SAHBapb JOJT Bo3pacTaeT Ha 20%. 3HAa4YMT, MOC/Ie10BaTeIbHOCTh Pa3MepOB
noJra (B MJH py6Jieil) B sHBape TakoBa:

72, 7,2(n—1)’ o 7,2v2, 72
n n n
CnenoBaTenbHO, HamGo/blIast BbIUIATA COCTaBAsET 7,2 — 9—(1';1——11 =12+ % [osnyyaem,

1,2 +% < 1,8, otkyna n > 10.

Omeem: 10.

10. B uiose niaHupyertcs B3sTh KpeauT B GaHke Ha cymmy 16 MuH py6Jeil Ha HEKOTOPBIHA CpoK (lie-
JIOE YMCJIO JIET). YCJIOBHsl €Tr0 BO3BpaTa TaKOBbI:
— KaXX/[blil SHBapb AOJT BO3pacTaeT Ha 25% IO CPAaBHEHHIO C KOHLOM IpEAbIAYLIETO rOAa;
— ¢ ¢deBpasA NO MIOHb KAX/JOT0 roia Heo6X0MMO BBITUIATHUTb YacCTh J0JIra;
— B MIOJIe KaXI0T0 roJia I0JIT A0JKeH ObITh Ha OfHY U Ty ’Ke CyMMY MeHbllle 0Jra Ha UIOJb Tpe-
JbLAYLIEro roja.
Ha ckosbko €T nmiaHupyeTcsl B3sITb KPeJUT, €CJU U3BECTHO, YTO 061asi cyMMa BBIILIAT IOCJie
€ro IIOJIHOTO TOoTaleHusi coctaBUT 38 MJH pybsiei?

Peurenne.

[IycTb KpeauT NMJIaHUpYeTCs B3SiTh Ha n JjieT. Joar nepen 6aHkoM (B MtH py6Jieit) Mo COCTOSTHUIO
Ha HIOJb JI0JI)K€H YMEHBUIAThCS 0 HYJIS PABHOMEPHO:
16, 16(n—1) 16-2 16’ 0.

) see 9 9

n n n

[To ycnoBuio, Kaskablil SHBapb JOJT BO3pacTaeT Ha 25%, 3HAUMT, MOCJIe0BATENbHOCTh Pa3MePOB
noara (B MJIH py6Jeii) B ssHBape Takosa:
20, 20(n—1) 20-2 20

LRI ’

n n n

CiefioBaTeIbHO, BBHIILUIATHI (B MJIH py6Jieit) JOJKHBI ObITh CJeAYIOIMMMU:

4+_1§ 4n—1)+16 , 4-2+16y 4+16.

, y  eee
n n n n

Bcero ciiefiyeT BbIILIATHTH
16 + 4(% + —";—1 + .. +%+ —'12—) =16+ 2(n + 1) (Mau py6rei).

O6mas cymMa BhimIaT paBHa 38 MuH pyb6ieit, nostomy n = 10.

Omeem: 10.
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11. B uiosie nianupyercs B3ATb KpeAuT B Oanke Ha cymmy 28 mMuH pyOJieil Ha HEKOTOpbIH Cpok (Lie-
JIO€ 4MCJO JieT). Y CJI0BUS eT0 BO3BpaTa TaKOBBI:
— KaX/blil THBapb JOJIT BO3pacTaeT Ha 25% IO CPaBHEHMIO C KOHLIOM IMpeJbIAYyLIEero roia;
— ¢ (deBpajs MO WIOHb KAXAOTO rofa HeOOXOAMMO BBIIJIATHTb YaCTh JI0JITa;
— B HI0JIe KaXK/JI0T0 TO/Ia AOJT JOJIKeH ObITh Ha OIHY U TY Ke CyMMY MeHbllle I0JIra Ha UIOJb Mpe-
JBIIYLIETO TOJa.
Yemy Oynet paBHa oblasi CyMMa BHIILJIAT MOCJI€ MOJHOTO MOTalleHusl KPeAuTa, €CJU HauboJib-
HIMI TQAOBOM MJaTeX CocTaBUT 9 MiH pyb.eit?

Pemenne.
ITycTb kpenyT MIaHUpYyeTCs B3ATHh Ha n JeT. [Josr nepex 6aHkoM (B MJH py6.ieit) o cOCTOSHUIO
Ha MI0JIb OJIKEH YMEeHbIIATbhCA A0 HYJIS PABHOMEPHO:
28(n — 28-2 28
08, Bln-1) -~ 282 28
n n n

ITo ycnoBuio, KaXkaplil sSTHBapb JOJIT BO3pacTaeT Ha 25%, 3HAYUT, MOCJIeJ0BaTeIbHOCTh Pa3MepoB -
noJjra (B MiiH pyOJsieil) B sHBape TaKoBa:

35, 35(n — 1), o 35-2’ 35_'
n n n
CanenoBaTenbHO, BHIILIATHI (B MJIH py06Jieit) MOJIKHBI ObITb CJI€AYIOLIMMH:
7+§ 7(n—1)+ 28 7-2+28 7+28
n’ n o n ’ n

[Monyyaem: 7 + %—? =9, ortkyaa n = 14. 3Ha4uT, BCETO CJEAYET BBIILIATUTD

28+7(1 +%+...+724—+11—4) = 28+7~—1§§ = 80,5 (msH pyGseit).

Omeem: 80,5 muH pybJeii.

12. 15-ro siHBaps IuIaHUPYeTCs B3siTh KpeauT B 6aHKe Ha 19 MecsiueB. Y CJIOBUS €ro BO3BpaTa TaKOBbL:
— 1-T0 4YKCJIa KaXX/0r0 Mecsiua J0JIr BO3PacTaeT Ha 1% [0 CPABHEHHIO C KOHLOM IPEAbIAYILErO Me-
cAla; ,

— €0 2-r0 1o 14-e YUCJIO KAKAOTO Mecsla HeoOXOAUMO BBIMIATUTb YaCThb JI0JITa;

— 15-ro umciaa KaXxA0ro Mecsilia AOJT JOJKEH ObITb Ha OAHY M Ty XK€ CyMMy MeHbile JOJira
Ha 15-e yncsIo npeabiyIero Mecsua.

W3BecTHO, 4TO 0611ast CyMMa BBIIIAT NOCJIE MIOJHOTO TIoranieHust kpeauta Ha 30% Gosiblie cymMMbl,
B3:ATON B KpeauT. Haiigure 7.

Pemenue.

Ilycts cymma xpeaura paBHa S. Ilo ycioBuio, nosr nepea 6aHKOM MO COCTOSIHHIO Ha 15-€ yuciio
JOJIKEH YMEHbIIATbCs 10 HYJISI paBHOMEPHO:

185 25 S
S, <9 ' 190 19° 0
IlepBoro uncsa Kaxa0ro Mecsla AOJAT Bo3pacTaeT Ha r%. [Iyctb b = 1 + ﬁ TOr/la NoCJje/10Ba-
TeJIbHOCTb Pa3MepOB Z10JITa Ha 1-0e YHCJIO KaKAOro Mecsilia TAKOBa: ‘
18kS 2kRS kS
kS, "1T, ey W, ’E
CrenoBaTesibHO, BBIIATHL JOJKHBI OBITh CJELYIOIUMU:
_ S 18(k-1)5+S 2k-1)S+S5S (k—-1)S+S
(k= 1)+ 19’ 19 T 19 ’ 19 )

Bcero cjeAyeT BbIIIJIaTUThb

8 2 1\ ~
S+S(k—1)(1+—1§+...+E+E)—S(1+10(k 1)).

O6mas cymma Boiiat Ha 30% Gosiblie CyMMbl, B3SITOIH B KPEIMT, [103TOMY
10(k-1)=10,3; %k =1,03; r= 3.
Omeem: 3.
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13. IIpon3BoACTBO HEKOTOPOTO ToBapa 06Jarajioch HaJIOroM B pasMmepe t, pybJeil 3a eqUHMILy TOBa-
pa. ITocsie Toro Kak rocyxapcTBo, CTPEMSICb YBEIMYMTb CYMMY HAJIOTOBBIX NOCTYIIEHHI, yBeJIu-
YWJIO HaJIOT BABOe (0 t; = 2f;), CyMMa HAJIOTOBbIX IOCTYIJIEHUH He u3MeHHJach. Ha CKoJbKO
MPOIIEHTOB FOCYAAPCTBY CJIeAYET U3MEHUTDb HAJIOT T1OCJIE 3TOro, YTOObI JOOUTHCS MAKCHMMAaJIbHBIX
HaJIOroBbIX COOPOB, €CJIM U3BECTHO, YTO TP Hajlore paBHOM ¢ pybJeil 3a eTMHULY TOBapa 00béM
npousBogcTBa ToBapa coctasisdeTr 10000 — 2¢ eauHuL, ecau 3TO YUCTO MOJOKUTENBHO?

Peiwennue.

3ameTM, 4TO Hayorosble cOopsl cocTaBisaoT f(t) = t(10000 — 2¢) = 10 000¢ — 2¢2 pybaeit npu
t < 5000. I'padpuxom dyHkuuu y = f(t) sBasercs napabosa, BeTBM KOTOPOil HanpaBsieHs! BHU3. [Ipu

3¢
atoM f(t,) = f(2¢ty), 3HauuT, PyHKuMA f(f) AOCTUraeT CBOEro MakCHUMyMa IpH ¢ = —Q3 [Tockosbky
3t :
TO cocTaBJisieT 75% OT 2t,, rocyJapCTBY CJlefAyeT MOHU3UTh HAJIOT Ha 25%.

Omeem: 25.

14, ['puropuii siBAsieTca BiaJesiblleM [BYX 3aBOJOB B pa3HbiX ropozax. Ha 3aBojax mpoussoadatcs
abCOJIIOTHO OZIMHAKOBLIE TOBAphbl, HO Ha 3aBOJIE, PACMOJI0XKEHHOM BO BTOPOM [OPOJie, HCIOJIb3YyeT-
cs 6osiee coBeplieHHOe obopynoBaHue. B pesysbraTe, eciu paboyue Ha 3aBojie, PacOIOKEHHOM
B [€PBOM TOpOJie, TPYAATCS CYMMapHO {2 4acoB B He/eJI0, TO 32 3Ty HeZleJl0 OHU TPOM3BOAST
3t eauHMIL TOBapa; ecay paboyure Ha 3aBOJIE, PACIOJOXEHHOM BO BTOPOM Iopojie, TPY/IASATCS CyM-
MapHO 2 4acoB B HeJ/leJII0, TO 32 3TY HeZAeJI0 OHU IPOU3BOAAT 4¢ eIMHMIL TOBapa. 3a KaXAbii 4ac
paboThl (Ha Kaxa0M M3 3aBogoB) Tpuropuit mnatut pabouemy 500 py6ieit. [puropuit roToB Bbi-
nenstb 5000000 pybaeit B Heaemo Ha omiaty Tpyzaa pabouux. Kakoe Hanbosbluee KOJIM4eCTBO
€IMHHUI, TOBapa MOKHO MPOMU3BECTH 32 HeJeJI0 Ha 3TUX ABYX 3aBOJAX?

Petienune.

JlonycTuM, YTO Ha 3aBO/Ie, PACMOJIOKEHHOM B MEpBOM Tropojie, paboune TPyASTCS X2 yacos, a Ha
3aBOJIe, pPacloyIOKeHHOM BO BTOpOM ropo/e, y? yacoB. Toraa B Hedeno Oyzaer rnpousseneHo 3x + 4y
e[MHHUI] TOBapa, a 3aTpaTbl Ha omaaty Tpyda coctaBaT 500(x2 + y?) pybaeit. B aToMm ciyyae HyXHO
HaiiTy Haubosbuiee 3HayeHne Q = 3x + 4y npu ycaosuu 500(x? + y2) = 5000 000.

Boipazum y yepes x:

x2+y2 = 10000; y2 = 10000 —x2;, y = /10000 — x2.

3HauuT, HaM HYXXHO HalTH Haubosbiiee 3HayeHue byHkunu Q(x) = 3x + 47110000 — x2 1ipu
0 < x < 100. Jns aroro HaiineM npor3BoaHYyI0 QyHkuuU Q(x):

Q'(x) =3- '—“‘—i—__
/10000 — x2
Haiinem Touku akcTpemyma:
Qx)=0; 3=—2
/10000 — x2

3Y10000 — x2 = 4x; 90000 —9x2 = 16x2; x2 = 3600,

To ecTb X = 60 — eNMHCTBEHHas TOYKA IKCTPeMyMa, YyaoBjieTBopsiowas ycjosuio 0 < x < 100.
Haiinem 3HauyeHust GyHKUMY B HaWZieHHON TOYKe M Ha KOHIaX OTpe3Ka:

Q(60) = 500, Q(100) = 300, Q(0) = 400.
" Haubosbluee 3Hayenre Q(x) pasHo 500, 3HaYuT, HanboJIblIee KOJM4YeCTBO eJMHHIL ToBapa paBHo 500.

Omeem: 500.
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15. CTpouTesbCTBO HOBOTO 3aBOJIa CTOMT 75 MJH pybJieit. 3aTpaThl Ha MPOU3BOACTBO X ThIC. €4. NPO-
AYKLUMH Ha TakoM 3aBojie pasubl 0,5x2 + x + 7 MuH py6aeii B roa. Ecan npoaykimio 3aBoja npo-
JaTh 1O LieHe p ThiC. pybJeit 3a eaunuily, To npubsuib Gupmbl (B MIH pybiaeit) 3a oquH roy co-
craBut px — (0,5x2 + x + 7). Koraa 3aBoa 6yaet noctpoe, pupma 6yseT BbilycKaTh MPOAYKLMIO
B TaKOM KOJIM4ecTBe, YTOOb NpHObLIbL Oblia Hanbosbiiei. [Ipy KakoM HavMEHbLIEM 3HAYEHHHU P
CTPOMUTEJIbCTBO 3aBOZa OKYNMUTCsI He GoJiee yeM 3a 3 roja?

Pemenue.
Ipubbiib pupmbl (B MIIH pybiieit) 3a oAMH roJ BbIpaXaeTcsl Kak
px—(05x2+x+7)=-05x2+(p—1)x—-17.

310 BbIpakeHue sIBJAECTCS KBaJAPaTHbIM TPEXYJIE€HOM U JOCTHUIa€T CBOETO HanbOoJIbLIETO 3HAUYEHH S

2
-1
npu x = p — 1. Haunbosbiuee 3Ha4ueHUe paBHO 4(2—2—1— — 7. CTpPOMTENbCTBO 3aBOJia OKYMUTCsA He 60-

Jlee 4eM 3a 3 roza, eciau

2 |
el 758 p-1>64 (-9)(p+7)>0,

TO €CTb NMpU p > 9, MOCKOJbKY LieHa NPOAYKLUH He MOXeT ObiThb oTpHuarenbHoit. TakuM obpasom,

HaHuMeEeHbllIee 3HaYeHHe p = 9

Omeem: 9.

16. B nauane 2015 roga Anekceit npuobpén uennyio 6ymary 3a 20 000 py6aeit. B xonue xaxzaoro ro-
aa crouMocTb 6ymaru Bo3pactaer Ha 3000 py6.eil. B Hauase mo6oro roga Ajsexkcei MOXeT Ipo-
natb GyMary M MOJIOKHTb BbIpy4YeHHbie AeHbrd Ha 6GaHkoBCKMH cuér. Kaxapiit ron cymma Ha
cuére Oyner yBeanuuBatbhcsa Ha 10%. B Hauase kakoro roza AJiekceil 10JKeH MpoJaTh LEHHYIO
6ymary, yToObl Yepe3 MATHAALATD JIET MOCJIe MOKYNKH 3Toi Gymaru cyMma Ha 6aHKOBCKOM CYéTe
6b1a HaubosbLIeH?

Peienne.

3ameTuM, 4TO AJleKceil IOJKEH NMpoAaTh LieHHylo GyMary B Hayaje TOro roaa, Ha koropoiii 10%
OT UMeloleics Ha cuéte cyMMbl peBbicUT 3000 py6ieii, MOCKONbKY B 3TOM Cjyyae AOXOA OT AEHer
Ha cuére OyJeT MPeBOCXOAMTDH AOXOA OT LleHHOW Oymaru. ITo NPOU30HAET, KOTAA CTOMMOCTb Oymary

NPEeB30HAET 38(:0 = 30000 (py6uaeit). Do cayuyutcs 4Yepe3 4 roaa nocje NMoKynkd HeHHOH Gymarw.
TakuMm obpasoM, Hago npoaath Gymary B Hayase 2019 roza.
Omeem: 2019.

17. Y ¢depmepa ectb aBa noJs, kaxaoe miomanbio 10 rekrapos. Ha kaxaoM nojie MOXXHO Bbipaliu-
BaTb KapTodesb U CBEKJLY, MOJIsi MOXHO J€JIMUTh MEXAY 3TUMHU KYJIbTYPaMH B JI000# NPONOPLHH.
YpoxaitHocTb KapTodesns Ha nepBoM nosie coctasisier 300 11/ra, a Ha BTopoMm — 200 u/ra. Ypo-
XaWHOCTb CBEKJIbI Ha nepBoM mnoJie coctasisier 200 11/ra, a Ha BTopoM — 300 1 /ra.

Depmep MoxeT npogaBaTh KapTodenb no ueHe 5000 pybieit 3a HeHTHep, a CBEKJIy — M0 LieHe
6000 pybeit 3a nentHep. Kakoit HanGoapIIUi 10X0A MOXET MOJYYHUTh pepMep?

Pememje.

3aMeTHM, YTO Ha TIEPBOM I0JIe C OJHOTO TrekTapa MoxHO cobpatb sn60 300 neHTHEpOB KapTode-
Jaa ¥ nonyuutb 150000 py6aeit, 1mb6o 200 nenTHepoB cBeksibl M moaydyutb 120000 pybseit. Takum
06pa3oM, Hy>KHO BCE NepBoe 1oJie oTAaTh noja kaprodens. Ha BTOpoM 1osie ¢ 0HOTO reKTapa MOXHO
cobparb 1160 200 neHTHEpoB KapTodens u noayuutb 100000 pybaeit, 1ub6o 300 LEeHTHEPOB CBEKJIbI
1 nonyuutb 180000 py6aeii. [IoaToMy BTOpOe MoJjie HYXKHO LEJIMKOM OTAATb MOA CBEKJIY.

B stom cnyuyae depmep cmoxer 3apaborats 10-300-5000 + 10-300-6000 = 33000000 (py6-
Jen).

Omeem: 33 maH pybaeil.
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18. B aByx obsacTax ectb mo 1000 paboumx, Kakablii U3 KOTOPbIX FOTOB TPYAMTBCS 110 5 YaCOB
B CYyTKU Ha 106bIYe aJIIOMHHHUS WM HUKeJA. B nepsoii o6sactu ogun pabouuii 3a yac n06biBaeT
0,2 xr amoMuHus uau 0,1 kr Hukens. Bo BTopoii ob6iactu ais 10661y 10x KT aTlOMMHHUSA B J€Hb
TpebyeTcst x2 YeJIOBEKO-4acOB TPyAa, a A A06biun 10y KT HUKeNs B AeHb TpebyeTrcs y? yenoBe-
KO-4acoB TpyJa.
i HYl NTPOMBIIJIEHHOCTH MOXKHO MCII0JIb30BAaTh WM AMIOMHUHMM, UM HUKEJb, Mpu4ém 1 Kr
alIlOMUHUSI MOXHO 3aMeHUTb 1 Kr HuKeJsst. Kakyio Han6GoJIbIyI0 MacCy METalIOB MOXHO JOObITh
B ABYX 00J1aCTSAX CyMMapHO ISl HY/I MPOMBIILJIEHHOCTH?

Peulenne.

ITockonbKy He BakKHO, Kakoil MeTal A00bIBaTb, a BaXKHO AOOBITOE KOJIMYECTBO, TO B MEPBOM
o6sacTH Hy>XHO ROOBIBaTh TOJIBKO AJIOMMHMI, MIOTOMY YTO 3a 4Yac paGoTbl pabouyue A06BIBAIOT €ro
6osbuie. Takum o6pa3oM, B nepBoit obiactu 6ynet no6biBaThess 1000 Kr allOMMHHUA B A€Hb.

Bo BTOpOit 061acT MOXKHO K06bITH 10x Kr amoMunus u 10y Kr HUKeas, npuuéM x2 + y2 = 5000.
IIpu 3ToM ycaosuu BhipaxeHue 10x+10y mocturHetr Hanbosbliero 3HayeHus, ecad x = y = 50. ITo
MOXHO YBHUAETb, HampHMep, TNOCTPOMB Ha KOOPAMHATHOM IJIOCKOCTM MHOXECTBO TOYEK
x? + y? = 5000, sBasIOIIEeCs AYrOil OKPY>KHOCTH, U 3aMETUB, YTO AU NpsaAMbIX Buaa 10x + 10y = a,
nepeceKalolMX 3TO MHOXKECTBO, HauboJIblllee 3HaYeHUe g OyeT B cyyae, KOraa npsMasi KacaeTcs ay-
T OKPY>XKHOCTH, YTO HOCTHTaeTcsl B TOYKe, AJs KOTopoil x = y = 50. B atom cayyae 6yaer ao6bito
500 kr amomurus u 500 Kr HUKess.

Takum o6pasoM, HauboJbliee KOJIMYECTBO A0GBITOrO Meranaa paBHo 2000 kr.
Omeem: 2000 kr.

19. Ha kaxaom u3 AByX KOMOMHATOB M3roTaBiuBaoT Aetaiu A u B. Ha mepBoM koMGuHare pabora-

et 200 yesoBek, ¥ oauH pabounii uaroraBnuBaer 3a cMeHy 10 getaneit A uiam 5 peraneit B. Ha
BTOPOM koMGuHaTe paGoTtaeT 100 yesoBeK, U OAMH PaGOYHMil M3TOTABJIMBAET 3a CMEHY 5 AeTaJeid
A unu 10 geraneir B.
O6a aTu KOMOMHATa NOCTaBJSIOT AETAJIM Ha KOMOWHAT, M3 KOTOPBIX COOMpAaIOT u3jenaue, JJIs
M3roTOBJIEHUS KOTOPOro HyxHO 2 getaqv A u 3 aetanu B. Ilpu atoM koMOGUHATBI JOroBapuBa-
I0TCS MeX Ay co60¥ U3roTaBAMBaTh AETANU TaK, YTOObI MOXHO 6bLI0 coOpaTh HauboJibilee KOJU-
yecTBO M3flesiui. CKOJIbKO M3JeJUi P TaKUX YCJIOBHSX MOXeT coOpaTh KOMOMHAT 3a CMeHYy?

Pelexue.

Ha nepsoM koM6GuHaTe 3a cMeHy MoxeT ObiTh H3rotosieHo 10x geraneit A n 1000 — 5x geraseii B,
rie 0 < x < 200. Ha BTopom — Sy neraneit A u 1000 — 10y neraneit B, rne 0 < y < 100.

Ham HyxxHO, yTOGbl aetanmun A u B 6blav mpousseleHbl B OTHOLIEHHH 2:3 (eCM OTHOLUEHHE
-6y/eT OTIMYAThCSt OT 3TOTO, TO MOXKHO OTIPAaBUTh YacTb pabOYUX, U3TOTOBUBIIMX U3OLITOYHLIE /€-
TaJId, HA U3TOTOBJIEHHE APYTUX JeTaled W, TaAKMM 00pa3oM, YBEJUYUTb KOJUYECTBO U3TOTOBJIEHHBIX
uanenuit). Takum  obpasoM, mnomyyaem  30x + 15y = 2000 — 10x + 2000 — 20y, orkyza
40x + 35y = 4000; 8x + 7y = 800, npuyéM MacHMMabHOE KOJIMYECTBO AeTaseil OyAeT W3roTOBEHO,
ecau yucao 10x + 5y makcuMmanbHo. [Tockonbky x = 100 — 0,875y, mosyyaeM, 4TO HYXKHO JOCTHYb
MakcumyMa BoipaxeHus 1000 — 3,75y, uyto aocTuraercs npyu HaMMeHbIlleM HEOTPULATEJIbHOM 3Have-
HMM ¥y, IpH KOTOpPOoM X He mpeBocxoauT 200. TakuM obpasoM, y = 0, x = 100. B atom cayyae Gyner
uarotosyero 1000 peraneit A u 1500 meraneit B, u3 kotopbix MoxHO cobpath 500 u3xeHH.

Omeem: 500.

20. [peanpuHUMaTe b KyNMUJI 34aHHE M COOMpaeTCs OTKPBITh B HEM oTesb. B oTesie MoryTt 6biTb
CTaHJapTHble HOMepa IIowaAbio 30 KBaApaTHBIX METPOB M HOMepa «JIIOKC» Iomaabio 40 kBaa-
paTHbIx MeTpoB. O6ILas mIoU@Ab, KOTOPYI0 MOXKHO OTBECTH NMOA HoMepa, cocTaBiasieT 300 kBaz-
paTtHbix MeTpoB. [IpeanpuHuUMaTesb MOXeT NMOAEIUTb 3Ty IUIOIIAAb MEXJAYy HOMEpPaMM Da3jIvy-
HBIX THUNOB, KaK xoueT. O6bIuHbIi HOMep Oyaer npuHocuTb oTeso 1000 pybueit B cyTky, a Homep
«mokc» — 1500 py6ueit B cytkyn. Kakyro Han6osbiyo CyMMYy JeHer CMOXeT 3apaboTaTh B CYTKH
Ha CBOEM OTeJie NpeAlpUHUMATENb?
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Pemenne.

3ameruM, uTo Ha maow@aay 120 KBagpaTHLIX METPOB MOXKHO Pa3MECTHTb 4 CTaHAAPTHbIX HOMepa
i 3 HoMepa <«JoKCc». B nepsom ciyyae HoMepa OyayT npuHocuth otesio 4000 py6aeit B cyTku, a
Bo BTOpoM 4500 py6eit. [103TOMY CTaHAApPTHBIX HOMEPOB JOJIKHO ObITh He Gosiee TPEX, HHaYe Mpea-
MpUHUMAaTeNh MOT 6bl 3aMEHHTb 4 TaKMX HOMepa Ha 3 HoMepa «IIOKC» U 3apaboTaTh GoJblie.

Ecau B oTesle HET CTaHAAPTHBIX HOMEPOB, TO B HEM MOXHO Pa3MeCTHTb 12 HOMEPOB <«JIIOKC» U
3apabatbiBath 18000 pybsieit B cyTKH.

Ecau B oTesie OAMH CTaHAAPTHbIA HOMED, TO B HEM MOXKHO pa3MecTUTb 11 HOMEPOB «JIIOKC» M 3a-
pabatbiBath 17500 py6aeit B cyTKH.

Ecau B oTesie JBa CTaHAAPTHBIX HOMEPA, TO B HEM. MOXKHO pa3MeCTUTb 11 HOMEPOB «/IOKC» M 3a-
pabateiBath 18500 pybJieit B cyTKH.

Ecnu B oTejle TpM CTaHAAPTHBIX HOMEPA, TO B HEM MOXHO pa3MecTHTb 10 HOMEDOB <«JIIOKC» U 3a-
pabatbiBath 18000 py6sieii B CyTKH.

Taxum obpasoM, HauGobIas 3apaGoTaHHasA B CyTKH cyMMa AeHer paBHa 18500 py6ssamM.

Omeem: 18500 py6aeit.

3apaHua ANA CaMOCTOATENbHOro pelueHuA

1. B urose niaHupyetcs B3Tb KpeauT Ha cymmy 8052000 py6ueii. YcnoBus ero Bo3aBpaTa TaKOBbI:
— KaxKAbl sTHBapb JOJIT Bo3pacTaeT Ha 20% MO CpaBHEHHIO C KOHLIOM IpeAbIAYIIEero roja;
— ¢ ¢eBpais MO HIOHb KAXIOTO roJa HeOOXOAMMO BBIIUIATUTh HEKOTOPYIO YacThb JOJTra.
Ckosbko py6sieit Hy)KHO IJIATHTh €XKEroJHO, YTOObI KPeAUT ObLT MOJHOCTHIO MOralleH YeThipbMs
PaBHbIMU MUIaTexXaMH (TO eCTb 32 YeTbIpe roja)?

2. B uione niaHupyeTcs B3SITh KPeAUT B 6aHKe HA HEKOTOPYIO CYMMY. Y CJIOBUS €ro BO3BpaTa TaKOBbI:
— KaXKAblH ssHBapb JOJT Bo3pacTaeT Ha 10% Mo cpaBHEHHIO C KOHLOM MpeblAyllero roaa;
— ¢ (peBpans MO UIOHb KAXAOr0 roja HeOOXOAMMO BBIIJIATUTD YaCTb J0Jra, paBHylo 1,4641 miH
pybuiei. .
Ckosibko MJIH py6teit 6bL10 B35TO B HaHKe, I M3BECTHO, YTO OH ObLT MOJIHOCTBIO MOTralleH Ye-
THIPDbMSI PaBHBIMM ILIaTeXaMHU (TO €CTb 3a YeThbIpe roaa)?

3. B uione nnanupyercsi B3ATh KpeAUT B 6anke Ha cymmy 100000 pybieit. YcioBusi ero Bo3Bpata
TaKOBBI: .
— KaXIblif SIHBapb JOJII BO3pacTaeT Ha 7 % IO CPaBHEHUIO C KOHLIOM NpeAblAylero roaa;
— ¢ (peBpass MO UIOHb KAXAOTO rofa HeoOXOAMMO BBIMJIATUTH 4acTh JOJITA.
Haiiaure yncio 7, ecid U3BECTHO, YTO KpeAMT ObLJ MOJHOCTHIO MOTAllleH 32 /ABa rojia, IIpUYEM B
nepBbiit rog 6b110 nepesexero 66 000 py6eit, a Bo BTOpoit rox — 58 000 py6aeit.

4. B uione niaHupyertcs B3ATb KpeauT Ha cymmy 4 026 000 py6iieit. YcioBus ero Bo3BpaTa TaKOBbL:
— KaXIblif AHBapb JOJT Bo3pacTaeT Ha 20% MO CpaBHEHHUIO C KOHLOM IpeAblAyllIero roaa;
— ¢ (eBpas N0 MIOHb KAaXJOTO rofia HeoOX0MMO BBINJIATUTH HEKOTOPYIO YacThb JOJITa.
Ha ckosbko py6ieit 6osbiie npuaéTcst OTAATh B CIyyae, eCid KpeauT OyaeT NOJHOCThIO MoralleH
4YeTbIPbMsI paBHBIMH ILJIaTeXaMH (TO eCTb 3a YETbIpe roja), 0 CPABHEHHIO CO CJIyYaeM, eC/H Kpe-
AUT OyaeT NMOJHOCTBIO MOralieH ABYyMsi PaBHBIMH ILIaTeXaMu (TO ecTb 3a 2 roaa)?

5. B uione nyiaHupyercs B3ATb KPEAUT B GaHKe Ha HEKOTOPYIO CyMMY. Y CJIOBUS €r0 BO3BPaTa TaKOBbL:
— KaX/blil sHBapb AOJII BO3pPacTaeT Ha 7% IO CPAaBHEHHIO C KOHIIOM MpeIbIAYLIEro roja;
— ¢ (heBpasIs MO MIOHb KAXAOTO rofia He0OXOAMMO BBIILIATUTh HEKOTOPYIO 4acCThb JOATa.
Haiiaure yucio r, ecim n3BecTHO, YTO €CIM KAXKABIHA rof BbIMayuBath no 777 600 py6iei, To kpe-
vt GyZleT MOJHOCTBIO NOTalleH 3a 4 rofia, a eCJiM eXerofHo BoliiayuBaTh o 1317600 py6ueit, To
Kpeaur OyaeT MOJHOCTDIO MOralieH 3a 2 roja.
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B uiosie iiaHupyeTcs B3ATb KpeauT Ha cymmy 1300000 py6aeit. YcioBus ero Bo3BpaTa TaKOBbI:
— Ka)KAbli AHBapb A0JT Bo3pacTaeT Ha 10% NO CpaBHEHHMIO C KOHLOM MpEAbIAYILErO roAa;

— ¢ ¢deBpasisA N0 HIOHb KAXOT0 roja HeoOGX0AMMO BbIIIATHTh HEKOTOPYIO YacTh AOJITa.

Ha xakoe MHHMMalbHOE KOJHYECTBO JIET MOXKHO B3ATb KPEAUT MPH YCJAOBHH TOro, 4ToObl exe-
rojiible BbIIJIaThl 6bu1H He Gosee 300 000 py6aei?

15 niona naaHupyercs B3sATh kpeAUT Ha cymmy 800 000 py6seit. YcioBHs €ro Bo3BpaTa TaKOBbI:
— 31-ro uncsa KaXxJ0ro Mecsla JOJIT BO3pacTaeT Ha 2% MO CPaBHEHMIO ¢ KOHLIOM NpebiAyLEro
MecsILa; - ‘

— €0 2-ro no 14-e yuCcI0 KAXKAOro Mecsilia HeoOX0AMMO BBHIILJIATUTh HEKOTOPYIO YacTb J0Jra.
Ha xaxoe MMHHMa/lbHOE KOJIMYECTBO MECSILIEB MOXHO B3ATb KPEAMT NMpPH YCJIOBHHM TOrO, YTOObI
exeMecsyHble BbIILIAThl 6b11M He Gonee 200 000 py6eii?

B wione nianupyetcs B3ATb KpeAUT B GaHke Ha cymMy 10 mun pybsieit Ha 5 sieT. YcioBus ero
BO3BpaTa TaKOBbI:

— KaX/bli sTHBapb A0JT Bo3pacTaeT Ha 10% 1o cpaBHEHMIO C KOHIIOM IMpeAbIAYLIero roaa;

— ¢ ¢eBpajsA N0 MIOHb KAXKA0T0 rofia HeOOXOAMMO BHIIJIATHTh YacTh JOJITA;

— B MIOJIe KQX/J0T0 rofia JI0Jr JOJKEeH ObITh Ha OfIHY M Ty )K€ BeJIMYMHY MeHblle J0/I'a HA HI0Jb
NpeIbIAYLIETO IO/,

Ckosibko MJIH pybJieit cocTaBria 061asi cyMMa BBIIJIAT MOCJIE NMOTAUIEHUS KpeanTa?

B uios1e miaHUpyeTcs B3siTh KpeAUT B 6aHke Ha cyMMmy 8 MJIH py6Jieit Ha HEKOTOPBI# CPoK. Y cJio-
BHS €0 BO3BpaTa TaKOBbI: ' ‘

— KaKIbli sIHBapb AOJIT BO3pacTaeT Ha 25% IO CPaBHEHHIO ¢ KOHLOM INpeblAyLiero roaa;

— ¢ ¢eBpajis 10 HIOHb KaX/J0ro rofia He06X0AMMO BBINJIATHTD YAaCTh JOJTA;

— B MIOJIe KaX/IOTO TOfa A0JT JOJKEH ObITh Ha OAHY M Ty K€ BeJIMYMHY MeHblIe J0JIra Ha HIOJb
Hpeblaylero rosa.

Ha kakoif MUHMMaJIbHBII CPOK cjeayeT OpaTh KpeauT, 4yToObl HanbGOIbLIMIA TOAOBOM MIATEX MO
KpeauTy He mpeBbicua 3,6 MiH py6.?

IIponsBoaCTBO HEKOTOPOro TOBapa obJaraoch HaJoroM B pa3Mepe ¢, py0bJieil 3a eIMHMIy ToBapa.
ITocsie TOro kak rocyapcTBo, CTpeMsCb YBEJIMYUTh CYMMY HaJIOTOBLIX NMOCTYIVIEHUH 32 CYET yBe-

t
JINYEHHS TPOM3BOACTBA TOBapa, YMEHBIUWJIO HaJIOr BABOe (IO I, = —29), CyMMa HaJIOTOBbIX NO-

CTYIUIeHHIt He H3MeHMJIach. Ha CKOJIbKO MPOLEHTOB roCyAapCTBY CleAyeT H3MEHHTDb HAJIOT f0C/1e
aTOrO0, YTOOBI JOOUTHCS MAaKCMMAJIbHBIX HAJIOTOBBIX CGOPOB, €CJIM M3BECTHO, YTO NIPH HAJIOTE, PaB-
HOM t pybJeii 3a eqMHMLY ToBapa, 06béM mpou3BoacTBa ToBapa coctasisier 10000 — 2¢ exunuy,
€CJIM 3TO YMCJIO TIOJIOXKHUTENILHO?

B mione nianupyetcst B3Th KpeAUT B OGaHKe Ha cymmy 12,5 muiH pyOsieil Ha HEKOTOpbI CpPOK
(uesoe 4KUCJIO JIET). YCIOBHS ero Bo3BpaTa TaKOBBI:

— KaKAbIA sTHBaph JOJIT Bo3pacTaeT Ha 12% 1o CpaBHEHHIO C KOHIOM INpeJblAyIIero roja;

— ¢ ¢eBpasA NO MIOHb KaXKJ0r0 roga HeoOXOAMMO BBHIIJIATUTDb YacTh JOJITa;

— B HIOJIe KaXOTo roja AOJT J0JKeH ObITb Ha OAHY U TY K€ CyMMY MeHbllle J0J/ira Ha HIO]b
NpeAbIAYILEro roja.

Ha CKOJIbKO JIeT IJIAaHUPYETCSI B3SATb KPEAUT, €CJU M3BECTHO, YTO 0buiasi CyMMa BBIILIAT NOCJe
€ro MOJIHOTO MOTralieHUsi COCTaBUT 26 MJIH pyO6iieit? '

B uiosie n1aHUpyeTcst B3Th KpeauT B GaHke Ha cyMMy 9 muiH py6iieit Ha HeKOTOPBIH cpok (Lesioe
YKCJIO JIeT). YCJIOBUS €ro BO3BpaTa TaKOBBI:

— KaXAbIA SIHBapb JOJIT BO3pacTaeT Ha 25% MO CPaBHEHHUIO C KOHLOM NpelbIAyILEro roaa;

— ¢ ¢eBpasg N0 HIOHb KaX/OT0 rofia HeoO6XOAUMO BHIILIATUTb YacTb JOJITa;

— B MI0JIe KaXJ0ro rofa J0JT A0JKeH ObITh Ha OJHY M Ty e CyMMY MeHbllle JOJIfa Ha MIOJb
npeablAyuero rojaa.

Yemy Oyzer paBHa oOliasi cyMMa BBIIUIAT MOCJie NOJIHOTO NMOTalleHHs KPEeAHTa, €CJIM HauMeHb-
WK roJ0BOM miaTex cocTaBuT 1,25 MiH py6ieit?
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B urone miaHupyercs B3sATb KpeaUT B OGaHke HA CyMMy 4,5 MuH pyGiieit Ha cpok 9 Jiet. YcnoBus
€ro BO3BpaTa TaKOBBbI:

— KaX/bIA AHBapb JOJIT BO3pacTaeT Ha 10 CPaBHEHHUIO C KOHLOM IPEAbIAYILETO IOja;

— € ¢eBpans Mo MIOHb KaXKAOrO rofia HeOOXOAMMO BBHIILIATUTD YaCThb J0JITa;

— B MIOJIe KaXJ0ro roJa AOJr AOJKeH ObITh Ha OJHY U Ty e CyMMY MeHblIe J0JIra Ha HIoJb
Tpe/IbLIYILEro To/a. -

Haiinure 7, ecii M3BECTHO, YTO HauGOMBIIMIA FOAOBOM MJIATEX MO KPEIUTY COCTABUT He Goee
1,4 MaH py6neit, a HaumMeHbLINI — He Menee 0,6 MaH py6aeit.

B unione nnanvpyercs B3aTh Kpeaut B Ganke Ha 19 jieT. Yc/I0BUS ero Bo3BpaTa TaKOBbI:

— KaXX/Iblif SHBapb A0JIT BO3PAcTaeT Ha 7% 10 CPABHEHUIO C KOHLOM IIPEAbIAYILErO TOAa;

— ¢ (eBpasist 110 MIOHb KAXKAOTO rofa HeOOXOAMMO BBINIATHTb YacTh JOJITa;

— B MIOJIE KaKAOro rofa AOJT JOJKeH ObIThb Ha OAHY M Ty e CyMMY MeHblle J0JIfa Ha MIoJb
NpeAbIAYIIero roja.

Haiinure 7, ecii U3BECTHO, YTO HaubOJbLIKI rOAOBOM MJaTeX MO KPEAUTY BTpoe GoJiblie Hau-
MeHb1IIETO.

15-ro siHBaps [IAHUPYETCS B3SATh KPEAUT B HaHKe Ha 15 MecsLeB. Y CJIOBUSA €r0 BO3BpaTa TaKOBbI:
— 1-ro YyKcIa KOKIOro MecsLa J0JIr BO3PACTaeT Ha 7% 10 CPABHEHUIO C KOHLIOM MpeIbIAyILEero Mecsia;
— €0 2-r0 nmo 14-e YUCJIO KaXI0T0o Mecsilia HeoOXOIUMO BBITLJIATUTh YaCThb JOJITa;

— 15-ro umncia Kaxaoro Mecsilia JOJT J0/DKeH ObITh HA OAHY M TY K€ CyMMY MeHblie Jojra Ha 15-e
YMCJIO 1IpeAbIAYHIEr0 Mecsa.

N3BecTHO, 4TO 0611asi CyMMa BBIILIAT I1OC/IE TIOJIHOTO MoraieHusi kpeauta Ha 120% 6osbine cym-
Mbl, B35ITOM B KpeauT. HaitauTe r.

15-ro siHBapsi muIaHUpYyeTCst B3ATh KpeauT B OaHKe Ha 24 Mecsiua. Y CJIOBHSI €er0 BO3BpaTa TAKOBBL:
— 1-ro yncsia Kaxa0ro Mecsua J0Jr BO3pacTaeT Ha 2% 10 CPaBHEHHUIO C KOHLIOM IpeJblIyNIero
Mecsua;

— €0 2-r0 1o 14-e YMCJIO KaXA0ro Mecsia HeoOXOAUMO BBIIJIATUTb YacTb HOJTIa;

— 15-r0 YMcIa KaXkIoro Mecsila AOJIT JoJKeH ObITh Ha OAHY M Ty Xe CyMMYy MeHblle JoJra Ha
15-e yucso npeabAyLIETO MecsALA.

Kakyio cyMMy ciieqyeT B3SiTb B KpeauT, 4TOObI 00Iast CyMMa BBIILIAT I10CJIe TOJIHOTO €ro rora-
IeHHUsT paBHsiiach 1 MJIH py6uteit?

BusHecMenbl Anekceit 1 Hukonait kaxnablii miaHupyoT 15-ro uionst B3sTh KpeAuT B GaHke Ha
cyMmy 1 MiiH py6uieit Ha 36 MecsiueB (3 roga). ¥ coBUsI BO3BpaTa KpeAuTa y AJleKcesl TaKOBBI:
— 1-ro yucIa KOKAOro Mecsila JOJIr Bo3pacTaeT Ha 1% IO CpaBHEHHIO C KOHILIOM ITpeJblIyLIero
MecsiLa;

— €0 2-r0 1o 14-e 4MCJI0 KaX/J0ro Mecsiia HeoOX0AUMO BBITJIATUTL YacTb AOJIA;

— 15-r0 yMCa KaXKI0ro Mecsilia JOJT A0JKeH ObIThb Ha OAHY M Ty e CYMMY MeHbLIC JOAra Ha
15-e 4ucsI0 mpeabIayLIET0 Mecsila.

YcnoBusa BosBparta kpeauta y Hukomnas TakoBbl:

— KaXkAblH sIHBaph JOJIT Bo3pacTaeT Ha 12% 1o cpaBHEHMIO ¢ KOHLOM MpeAbIAYIIero roaa;

— ¢ deBpais 10 HIOHb KAXKIOTO roJla HeOGXOAUMO BBITUIATHUTb YacCTb AOJTa;

— B MI0JIe KaX/JI0ro rofa JOJT JOJKeH ObITh Ha OZHY M Ty Xe CYMMY MeHblle J0Jira Ha HMIOJb
MpeAbIAYLIEro roja.

KT0 U3 nByx GuU3HEeCMEHOB CyMMAapHO 3ariaTUT 6aHKy 6oJiblile U Ha CKOJIbKO?

15-ro sitHBapsi MJIaHUPYETCsl B3sATh KpeauT B banke Ha 36 mecsues (3 roa). YcIoBus ero Bo3BpaTa
TAKOBBI:

— 1-ro ymciIa KaXXa0ro Mecsla QOJT Bo3pacTaeT Ha 2% 0 CPAaBHEHUIO ¢ KOHLOM IpeNbIAYIIero
Mecsla;

— €O 2-r0 10 14-€ YNCJIO KaXA0ro Mecsilia HeoOXOUMO BBIMJIATUTb 4aCTb AOJITA;

— 15-r0 yMCya KaXAOTro Mecsla A0Jr AO/DKeH ObITh Ha OAHY U Ty e CyMMY MeHblle JoJra Ha
15-e yucno npeapIAyUIETO MECALA.

Kakyio cyMMy ciieiyeT B3SiITh B KPEUT, YTOObI 00IIast CyMMa BBIILIAT 32 NMOCAEAHUI rog (moces-
HUe 12 MecsueB) paBHsIACh 2,26 MIH py6iiei?
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[puropuit siBAsieTCcsl BiajesblieM ABYX 3aBOAOB B pa3HbiX ropojax. Ha 3aBozax npousBoasiTcs
abCoJIIOTHO OUHAKOBbIE TOBAphl, HO Ha 3aBOJE, PAClOJIOKEHHOM BO BTOPOM FOpPOJE, UCIIOJIb3YeT-
cs1 6osiee coBepuieHHOe 060opyaoBaHKe. B pesybTraTte, eciv paboure Ha 3aBoje, PaCIONOKEHHOM
B [IEPBOM TOpOZe, TPYAATCS CYMMapHO 2 4yacoB B HeZeJiO, TO 3a 3Ty HelesI0 OHM NMPOU3BOAAT
4t enVHUL TOBapa; ecid pabourie Ha 3aBOJe, PACIOJIOXKEHHOM BO BTOPOM TOPOJ€, TPYAATCA CyM-
MapHO 2 4acoB B HeZeJII0, TO 32 3TY HeZesII0 OHU NPOU3BOAAT 3¢ eMHHULL TOBapa. 3a KaXk/bli yac
paboTbl (Ha KaXAOM u3 3aBoaoB) [puropwmii ruiatut pabouemy 300 pyb6seii. I'puropuii roros
soizessTh 507 000 000 py6aeii B Hemesmo Ha omiary TpyAa pabounx. Kakoe nanbGosbiiee Konu-
YecTBO €JUHHULl TOBapa MOXKHO IPOMU3BECTH 3a HEJEJI0 Ha 3THUX [BYX 3aBOJAAX?

CTpouTeIbCTBO HOBOTO 3aBOJa CTOMT 72 MJIH py6iieil. 3aTpaThl Ha IIPOU3BOZCTBO X ThIC. €A. [PO-
OyKIMU Ha TakoM 3aBofe pasHbl 0,5x2 + 3x + 20 mun pybaeit B roa. Ecau npoxykuuio 3aBona
NpOJAAaTh IO lieHe p ThiC. pybJieit 3a eqMHULY, TO pUObLIb (UPMbI (B MJH pybJieil) 3a oxuH rox
coctaBuT px — (0,5x2 + 3x + 20). Korza 3aBoa Gyler moctpoeH, ¢upma OyaeT BbIMycKaTh Mpo-
AYKLHIO B TAaKOM KOJMYecTBe, YTOObI MpHObLIb Oblia HaubGosbuied. IIpd KakoM HavMMeHbuIEM
3HaYeHUHU p CTPOMTEIBLCTBO 3aBOJIa OKYNMUTCS He 6osiee yeM 3a 6 JjieT?

B nauase 2015 roaga Anexceil npuobpésn nenHyio 6ymary 3a 32 000 pyb.eit. B xoHue kaxzaoro ro-
na croumoctb 6ymaru Bospactaet Ha 2500 py6.eii. B Havyase s060ro roga AJiekceil MOXeT Ipo-
AaTb OyMary ¥ NOJIOXKHTb BbIpyYeHHble JeHbTM Ha GaHKOBCKMH cuéT. Kaxaplil rog cymma Ha
cuéte bGyzneT yBeInuuBaThCs Ha 5%. B Havyase kakoro roga Asiekceil JOJKeH NpoAaTh LEHHYIO Oy-
Mary, 4yTtobbl Yepe3 NMATHAALATH JIET MOC/IE MOKYNKH 3TOM GyMaru cymMma Ha GAHKOBCKOM CuéTe
6bl1a HauboIbLLIE}H ?

Y ¢epmepa ecTb aBa nmoJs, kaxkaoe miaomaznbio 10 rektapos. Ha kaxxaoM moJie MOXHO Bbipanu-
BaTb KapTOMe/b ¥ CBEKJLY, [OJIsi MOXHO AEJUTb MEXAY 3TUMH KyJAbTypaMu B 11060 POMOPLMH.
YpoxaitHocTb kapTodesia Ha nepsoM rnosie coctaBiaser 500 1,/ra, a Ha BTopom — 300 1/ra. Ypo-
XaNHOCTb CBEKJIbI Ha nepBoM mnose coctasisieT 200 u/ra, a Ha BTopoM — 500 11/Ta.

®epmep moxeT npoaaBaTbh KapTodesns no weHe 5000 pyGieit 3a LeHTHep, a CBeKJAy — MO LieHe
8000 py6aieit 3a nentHep. Kakoii Han6obluMiA JOXOX MOXET MOAYYUTh depmep?

B nByx obsiactsix ectb no 160 paGo4mnx, Kaxablii U3 KOTOPbIX TOTOB TPYAUTHLCH 110 5 YacCOB B CYT-
KM Ha 06blue allOMUHHUS WM HUKeNs. B nepBoit o6act oquH pabouwuii 3a yac gobbisaet 0,2 Kr
amomunust win 0,3 kr Hukessa. Bo Bropoit obsnactu anst 106b1un 10x KT aqlOMHHHUS B J€Hb Tpe-
Oyercs x? 4esioBeKO-4acoB Tpyza, a st Ao6biun 10y KT HUKeNs B AeHb TpebyeTcs y? 4elOBeKO-
YacoB TPYAA.

st Hy>X NPOMBILIEHHOCTH MOHO MCIIOJIb30BATh MJIM JIOMUHUM, MM HUKeJb, MPUYéM 1 Kr
AJIIOMUHUST MOXKHO 3aMeHHUTDb 1 Kr HuKesst. Kakyio HauGoJIbIIYIO MacCy METAII0B MOXHO A0OBITH
B ABYX 06JIACTSIX CYMMApHO AJIs1 HY>J IPOMBIIIJIEHHOCTH?

Ha kaxkaom 13 1Byx KOMOMHATOB M3roTaBMMBaIOT AeTaau A u B. Ha nepsom kom6unate paboTaer
400 yenoBek, ¥ OnMH paboumit U3rOTaBIMBaET 3a CMEHY 5 AeTaneit A wau 15 neraneit B. Ha Bro-
pom koM6uHaTe paGoraer 100 uesioBek, U OAMH pa6oumMii M3roTaBJIMBaeT 3a cMeHy 15 zetaseii A
unu 5 aeraneit B.

O6a 3T KOMOMHATa NMOCTABJAAIOT AT Ha KOMOMHAT, U3 KOTOPHIX COGMPAIOT M3JeiHe, AJs
M3TOTOBJIEHUSI KOTOPOTrO HyXHO 2 Aetanu A u 1 petasp B. Ilpu aToM KOMOMHATBI N0roBapHBa-
10TCs Mexay co60ii M3TOTaBIMBATD AETAIH TaK, YTOObI MOXKHO GbLIO COOpPaTh HaHGOJIbIIEE KOIH-
uecTBO M3/leani. CKOMIbKO M3/IeIMid IPH TAaKUX YCIOBHSAX MOXET cobpaTh KOMOMHAT 3a CMeHy?

HlpeanpuHuMaTesib Kynuia 3faHue M cobupaeTcss OTKPbITH B HEM OTeslb. B oTene MoryT 6miTh
CTaHAapTHbI€ HOMepa IUIOMAAbIo 25 KBapaTHBIX METPOB M HOMEPA «IIOKC» ILIolaabio 30 kBaa-
paTHbIX MeTpoB. O6mas momanb, KOTOPYI0 MOXKHO OTBECTH 1107, HOMepa, cocTaBisieT 350 KBaj-
paTHbIX MeTpOB. IlpeanpvHHMaTENb MOXET MOAENUTb 3Ty IIOWAAb MEXAY HOMEDAMH pasjiny-
HBIX THIIOB, Kak xo4eT. O6bI4HbIi HOMep 6yzeT mpuHOCUTb oTemo 1000 py6iieit B cyTky, a HOMep

«mokc» — 1300 py6eii B cyTku. Kakyio HauGosbimyio CyMMy ZieHer cMOXeT 3apaboTaThb B CYTKHU
Ha CBOEM OTeJie NMpeANpHHUMATEb?



OTBETHI

1.1. TpuroHomerpuyeckue ypaBHeHUA

1a)g+nk keZ; ——+27m nez, —2?“+2nm meZ; 6) —5—; —377‘; —%‘. 2. a) mk;
keZ; ——g—+nn, neZ;, 6) -3m; —21; -2n. 3. a) +2 4 nn, nEZ;. 6) EE; 1—71.
4 6 6 6

4. a) arctg—lg“z—+1t+2nn, neZ, 6) 5n+arctg~—— 3. a) ——+21tn neZ;, 6) ——. 6. a) 2nn,
neZ;, 6) 2n. 7. a) £+7m, nez, —T+2nk keZ, —Z+21cm meZ; 6) 5" 12”; 77“
8. a) L+ 2nk, keZ; 2“+27m, nezZ; 6) — —%’t. 9. a) — +21m, nezZ;, 6) — 6

10. a) 2nn, n€ Z, +2nk keZ; 6)0

1.2, NMokasarenbHble ypaBHEHUA
1.a) -1 7:6) =1 2.2) 3 t+1og,5; 6) 1+1log,5. 3.2) 1-72; 1+72; 6) 1+772.
2 2

4. a) —3; -}1-; 6) % 5. a) —2; %; 6) % 6. a) —3: 1; 6) —+. 7. a) —log,7; —log,5;

_1.
3’
6) —log,7. 8. 2) ~logs3; logs3; 6) —logs3. 9. 2) logy 2; 3

1.3. Jlorapudpmuyeckue ypaBHeHus

1.2) =2 1;6) 1. 2.2) —7:4; 6) 7. 3. 2) —4; 3;6) —4. 4. 2) —1; =33 6) —2. 5. 2) —T;

1; 6) —=7. 6. a) —4; 76)773)—— 63; 6) 63.8.2a) 3—1/5; 3+75; 6) 3-75. 9. a) %%
6) §. 10. a) -3; —1; 1;3;6) —1.
1.4. K0M6uuuposauuble ypaBHeHUA

1.2) +Z + 2nm, meZ; 6)—ZE 2.2) 3 +nk, kEZ; 6) —2&; —13’1; —%" 3.2) 2+,
nez; L+onk, kez; 2+ 2mm mez; 6) 3 3 3 4oa) T+mn, neZ; Tyomk, keZ;
3n 91t 19n 111[ dn. _m.Rm N
e +2nm, meZ; 6) Z- D T3 . 3. )+ +2nn, n€Z; 6) -5 3 3.6.::1) 6+2nk,
ke Z, ——5-£+2nm meZ, 6) ———; ——. 1. )——+nn nezZ; 6) 237[; 27”; 3in g, a) E-k—,

6 6 4 4 2

keZ; 6) 2m; STR; 3m; 77" 9. a) nk, keZ; —2}+2nm, meZ; 6) —-3m; —83—7[; -2m.
10. 2) Z + 2k, keZ; 6) Z 11 )——+21m nez; 2nm, meZ; 6) 0; 2" 12.2) E o+ 2mk,
ke Z; —3275+27m nez, §+2nm meZ; 6) == 25“ %n 13. a) —Z+2nn, nez, —+2nk.
keZ; 6)—— —%" 14.2) £+ 2nn, neZ; 6)—— 15.2) X+ 2nk, keZ; 2L +2nn, neZ;

2n. In
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21 PaunoHanbHblie HepaBeHCTBa
1, (— ,3), [Z:3]. 2. [—% —1) (-1;%], [2; +00). 3. (=c0;3], [4;5). 4. [1;1/7].
5.[3; +o0). 6. (-1; J@] [ﬁ 1).7. (=221 8. (~oo 13, [0:3). (& 72*1] 9.[-3:-3]

3 3 2

[3; +00). 10. (—o0; =3), (-3;0], [J—/l——‘iglwoo). 11. (~o0;0), [%; +°°). 12. [-3,5;-3),

(1:1,5]. 13. [—g; %] 14, (—4; —1], 0, [3; +o0). 15. [-3,5; 1,75].

TpeHupoBo4Hasa pabora
1. (—2;——;—), [—117)-,%] 2. (—oo;—-g-], [-1;1), (1;%]. 3. [-6;-5), [—%;+oo).
4. [—21/7; 2]. 5. [—%; +oo). 6. (—1;—125], [12@ 1). 7. [—%; 3]. 8. (—oo; —2], [—1;—%),
(-1; 7'3]. 9. (—o0; 2], [3;5]. 10. (—oo;—g—t:;i?—:], [-3 1"*“;o), (0; +00).

2

11. (—o0; 0), [% +oo). 12, (—%; %] [%%) 13. [—g; %] 14. (—o00; —1], 0, [2; 6). 15. [=2; 5].

2.2, Nlorapu(pmuueckne HepaBeHCTBa
1.(=3; - 25), (-2 -15), [ 4 —1), (-%; 0] 2.1-3;2). 3. [8‘—1 %] 6 (057 ] [5:16)
5. (—oo; —2), (4;—‘21]. 6. (0;02], [25 +w0). 7. [ 5] (1 +00). 8. (=003 =2), (-2 -VZ)

[_i;—1), (1;¥2). 9. (2; 3), (3; +00). 10. (J@—’3 1) (1;2].

4 2

TpenupoBouHas pabora
1. (—o0; 1), (0; %) [5‘2’- ) 2. [-1;4). 3. [1 1/1?] 4 [%%] [4; +00). 5. (—o0; —3),

[%;2). 6. (03], 19 +0). 7. (1 V5], 15 +o0). 8. (-00;-2), (-2 -V3), [-3;-y2),
(V25 v/3). 9. (=2; —1), (~1; +o0). 10. (— +] 17, —1), [3; +00).

2.3. Moka3atenbHbie HepaBeHCTBA
1. [-4;2]. 2. (—o0; -3], (—2; log, %] (=1; +00). 3. (=00; 0], 2, (—g— 4]. 4. [-1;0), (0;1).

5. (—o0; —3], [% 6). 6. (0; 2]. 7. (—o0; —2], [1; 3], [5; +oo). 8. (—2; %) 9. (0; log, 5], [2; +00).
10. [-2; 3].
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TpeHupoBouHasa pabora
1. [-9;-3). 2. (—o0;3), (4;log25—3?:|, [5; +00). 3. [-8;—5), —4, [0; +00). 4. [-2;—1),

(=1;0). 5. [

(logg 3; +0).

° m'w

%) [1: +00). 6. (0; 1]. 7. (—o0; —4], [1; 10], [11; +o0). 8. (—%; 6). 9. (—1: 0),
[=1,5; 1,5].

2.4. Cucrembl HepaBeHCTB

1. [—logs5; —2), (=2 0), (0; 2), [3; +o0). 2. (o; 1] [3:10852] 3. =2 -1), -4 0), (0; 1)

4. (—g; —2], 2. 5. (2; log, 5], 4. 6. -2, (2%] 7. (% 3) 8.1, 0, [4 3+229). 9. -2, [—% 1].

10. 0, [logs8;2), (2;4] 11. [—‘912) 12, -2, 0, [4;6). 13. —6, (3;4). 14. (0;1), (2;3).
15. (=2; —1).

3. 3apaHua ¢ napameTrpom

1 a:%,az%2.%<a<i.3.a=0,a>3.4.a<—%.5.a=1,a=3.6.a=3,
a=7 7. a=1, x=-1. 8.-2<a<, 2<a<3 9 a<-3 3<a<s a>s.
10. -2<a<d B8<ac® 1. a=-2 a=0, a>1 12 a=0, f<a<y
3. - cac—5 14 a<7-2/6 7+2/6<a< 15 a> 15 15.1<a<ligﬂ.
6.a>15 17. a=-10, x=1 18 -B<ca<-2 1<a<3 19.0=-% a=2.
2. -12<a<-10, a=-9, -3<a<9 2A.-5<a<5/2-10. 22.-I<a<s

23. 1<a<2 24 -4<a<0,0<a<18+10y5.

4.1, Napannenenuneppl

1. 6) /1281, 2. arccoszﬁz. 3. 8. 4. arctgy/17. 3. arctg@. 6. 7/19.

4.2, Npusmol

1. Y42 9 765.3. — 6% 4 arctgl. 5. /3.
14 139/217 83 V3

4.3. TpeyronbHbie nUpaMuabl

1. arctg . 2. 1/—. 3. 17f 4. 2arctg—@ 3.2Y10. 6. arctg 39 .7.¥39. 8. arctg‘if,

285

4.4. YerbipéxyronoHbie nUpaMuabi

1.2arctg2;3@. 2.8+ 41’;30. . 27y/11 . 4. Zar(:sm—E 3. 32 . 6. 96.

110
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4.5. Tena spaweHus

.35 3, arctg%/]%. 3. 61/5. 4. 153— 5. 18Y/2. 6. 1/3%. 7. 17,5.

5.1, I'InaHuMeTpuqecuue 3apayn (oAaHa KOHGUrypauma ¢ OKPYKHOCTLIO)
1. 6) . 2. 6)-— 3. 6) 60°. 4. 6) 65. 5. 6) 01/3. 6. 6) 50. 7. 6) 97/3". 8. 6) 41/178..

5.2. Mnanumerpuyeckue 3afaum (0AHa KOHUrypauus 6e3 OKPYIKHOCTH)

1. 6) 6. 2. 6) 247/3. 3. 6) 9:40. 4. 6) 9. 5. 6) 10. 6. 6) %

5.3. MnanumeTtpuyeckne 3apayu (ABe KoHdUrypauum)

1. }—?- win 9. 2. 4 v % 3. % unm -125- 4. 44 wn 76. 5. 6 wm 26. 6. 54 wiu 13,5. 7. 48 wau

62. 8. 14 uau 26.

6. Apudmeruka u anrebpa
1. 6) 30294 u 30954. 2. 6) 324 u 564. 3. 6) 2316 2364, 2436 u 2916. 4. 6) 69696, 63030 u

69630. 5. 6) 124, 142, 214 u 412. 6. a) 1a; 6) 11; B) . 7. ) 15; 6) 1125. 8. a) Het; 6) HeT; B) 4.

9. a) za; 6) Het; B) 3. 10. a) uer; 6) xa; B) 8. 11, a) nert; 6) Aa; B) —. 12, a) HeT; 6) ga; B) —— 128

13. a) net; 6) aa; B) 115. 14. a) 50; 6) aa; 8) 80. 15. a) na; 6) HeT; B) 480 16.a) 1,1, 1,1, 1, 1, 1, 1;
6) uer; B) 5, 5, 5, 6, 8 wam 5, 6, 8, 10. 17. a) -3, 2, 4; 6) 5; B) Her. 18. a) xa; 6) Her; B) 8.
19. a) nanpumep, 17; 6) 36; B) 18. 20. a) 160; 6) na; B) 20.

7. 3KoHOMHYeCKUe 3apauun

1. 3110400 py6. 2. 4,641. 3. 16. 4. 950400 py6. 5. 20. 6. 6. 7. 5. 8. 13. 9. 5. 10. Yseauuutsb
Ha 50%. 11. 17. 12. 20,25 man py6aeit. 13. 20. 14. 12,5. 15. 15. 16. 0,8 man py6aeit. 17. Hukouail,
Ha 55000 pyGsneii. 18. 6 man pybreir. 19. 6500. 20. 11. 21, 2023. 22. 65 man py6reit. 23. 640 kr.
24. 1500. 25. 15000 py6ei. _
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