€nunnii nepkapuuii icnutr 3 MATEMATUKHU

JleMoHcTpaliiHMil BapiaHT
KOHTPOJIbHMX BUMiPIOBAJILHUX MaTepiaJjiiB

1Jis poBeAeHHs y 2025 poui €1MHOr0 Aep>KaBHOIO iCIUTY 3
MATEMATHKH

IHosicHeHHs 10 JeMOHCTPALIITHOT0 BAPIAHTY KOHTPOJbHHUX
BUMipOBaibHUX MaTepiaiaiB 1is €/11 3 maremaTuku
2025 poxy

JleMoHcTpaliiHiil BapiaHT MPU3HAYEHUHN MJi1 TOro, 00 JaTH YSBICHHS MPO
CTPYKTYPY MaOyTHIX KOHTPOJIHHUX BUMIPIOBAIBHUX MaTepiaiiB, KUIBKOCTI 3aB/IaHb,
ix ¢opmi 1 piBHI CKJIATHOCTI.

3aBmaHHs JEMOHCTPAIIMHOTO BapiaHTy HE BiJoOpa)karoTh BCiX MUTaHb 3MICTY,
SAKI MOXXYTh OYTH BKJIFOYEHI B KOHTPOJIbHI BUMIipIOBabHI MaTepianu B 2025 porii.
Crpyktypa poOOTH mpuBeAcHAa B crenudikarmii, a MOBHHH Mepellik NMUTaHb — B
KoaudikaTopax €JIeMEHTIB 3MICTy Ta BHMOT JO PIiBHS MIATOTOBKM BHUITYCKHUKIB
3aKiaaiB  OCBITH IS TPOBEICHHA €AWMHOTO JepkaBHOro icmuty 2025 p. 3
MaTEMaTHUKU.

Ex3amenarriiina po0OoTa CKIaJa€ThCs 3 JBOX YaCTHH, sIKI BIJIPI3HSIOTHCS 3a
3MICTOM, CKJIQAHICTIO 1 KUIBKICTIO 3aBJaHb. BU3HAYaIbHOIO O3HAKOK KOXKHOI
JacTHHH poOOTH € hopMa 3aBaHb:

- yactuHa 1 MictuTh 12 3aBnanp (3aBaanHs 1-12) 3 KOPOTKOIO BIATIOBIIIO;
- yacTuHa 2 MICTUTHh 4 3aBnaHHs (3aBAaHHs 13-16) 3 KOPOTKOKO BIATOBIIIIO 1
I'STh 3aBJIaHb (3aBIaHHA 17-21) 3 pO3rOpHYTOO BiMOBIIIIO.

3a piBHEM CKJIQJIHOCTI 3aBAaHHSA PO3MOAULIIOTECS HACTYITHHUM YHWHOM:
3aBgaHHa 1-12 maroTe 0a3oBuWil piBeHb, 3aBmaHHs 13-20 — MiABUILEHWN pIBEHB,
3aBJaHHs 21 BIIHOCATHCS O BUCOKOTO PIBHS CKJIQJHOCTI.

3aBgaHHA 3 KOPOTKOK BiamoBigao (1-16) BBakaeThbCs BUKOHAHUM, SKIIO B
Osanky BigmoBiger Ne 1 3adikcoBaHO BipHY BIAMOBIAL y BUIIISAAL IIIJIOTO Yuciaa abo
KIHIIEBOT'O JIECSITKOBOTO JIPOOY.

[IpaBuUsIbHE PO3B'I3aHHS KOKHOTO 3 3aBJIaHb 1-16 OIIHIOETHCS OJTHUM OaJIOM.

[TpaBusibHE PO3B'A3aHHS KOXKHOTO 3 3aBAaHb 17-18 ormiHtoeThes — 2 6anamu; 19
120 — 3 OGamamu 1 21 — 4 Gamamu. MakcuMaJlbHUM MEPBUHHUM Oajl 32 BUKOHAHHS
Bciei pobotu — 30 Gartis.

Hageneni kputepii OI[iHIOBaHHS J103BOJISIIOTH CKJIACTU YSABIICHHS MPO BUMOTH
70 TIOBHOTH 1 MPaBWJIBHOCTI pPO3B’s3KiB. Jl0 KOXKHOTO 3aBHaHHS 3 PO3TOPHYTOIO
BIJMOBIJIO, BKJIIOYEHOMY B JEMOHCTpAlLlIfHMIA BapiaHT, MPOMOHYETHCS OAUH 3
MOJKJIUBUX PO3B'S3KIB.

JleMoHcTpalliiiHuii  BapiaHT KOHTPOJBHUX BHMIPIOBAJIBHUX MaTepialis,
CUCTEeMa OlliHIOBaHHS, crenudikaiis 1 KoaudikaTopu JOIMOMOXKYTh BHPOOUTH
cTparerito miaroroBku a0 €/11 3 maTeMaTuku



IHCcTpyKIList MO BUKOHAHHIO PO0OTH

Ex3amMenariiiina poboTa cK1aaeThCs 3 IBOX YACTUH, 1[0 BKIIOUAIOTh B ceOe
21 3aBnaHHs.

Yactuna 1 wmictuth 12 3aBgaHb 0a30BOro piBHS CKIAJAHOCTI 3 KOPOTKOIO
BIJIMOBIIIO.

Yactuna 2 MicTuTh 4 3aBJaHHs MIJBUILEHOTO PIBHA CKJIAIHOCTI 3 KOPOTKOIO
BIIMOBI/I/IFO 1 5 3aB/JaHb IMIIBUILEHOTO 1 BUCOKOT'O PIBHS CKJIQJHOCTI 3 PO3rOPHYTOIO
BIJIMOBIIIO.

Ha BHKOHaHHS eK3aMeHalliHOi poOOTH 3 MaTEMATUKHU BIABOAUTHCS 3 TOJIUHU
55 xBumnuH (235 XBUIUH).

Bigmosiai mo 3aBgaHp 1-16 3amucyroThes y BUIIISIAL IIOTO 4Yuciaa abo
KIHIIEBOT'O JIECATKOBOI'O JIpO0Y.

Uucna 3anumiiTh B MOJIS BIJNOBIEH B TEKCTI poOOTH, a MOTIM MEPEHECITh B
Omauk BigmoBigen Ne 1.

Bignosigs: —0,8 . 0-0,8

[Ipu BukoHaHHiI 3aBaaHb 17-21 nOTpiOHO 3amucaTd TOBHE pO3B'SI3aHHA 1
BIJINIOBIJb y OnaHKy BianmoBiaen Ne 2.

Bci  Onankm €] 3amoBHIOIOTBCA  SICKPABUMU ~ YOPHUMH  YOPHUJIAMH.
JlonyckaeTbcsi BAKOPUCTAHHS T€JIEBOI, KAMUISPHOI a00 MIp'sTHOT PYUOK.

[Ipu BUKOHAHHI 3aBaHb MOXHA KOPUCTYBATHUCSI YEPHETKOIO. 3alMCH B YEPHETIII
HE BPaXxOBYIOThCS MIPU OI[IHIOBAHHI pOOOTH.

banu, otpumani Bamu 3a BUKOHaHI 3aBAaHHS, MiJICYMOBYIOThCsl. Hamaraiitecs
BUKOHATH SIKOMOTa OUTbIIE 3aBJaHb 1 HA0paTh HaOUIbIIY KUIBKICTh OaiB.

basxcaemo ycnixy!

Bionogioow 0o 3aedanv 1-16 € uine uucio abdo CKiHUEeHHUIL 0eCAMKOBUIL
0pi6. Bionogiov cnio 3anucamu ¢ B/IAHK BIJIIOBIJEH Ne 1 npasopyu 6io
HOMepa 3a80AHHA, W0 BUKOHYEMbCA, NOUUHAIOUU 3 nepuiol Kiimunku. Koswcny
uugpy, 3HaK MiHyCc ma Komy Ruwims 6 OKpemiil KilimuHui 6i0n06iOHO 3a
HagedeHumu 6 O1anKy 3pazkamu. QOunuYi UMIPIOBAHD RUCAMU He ROMPIOHO.

Yacruna 1

1. Haunpocmiwi 3adaui.

YcraHoBKa JBOX JIYWIBHUKIB BOAU (rapsiyoi Ta X0104HOI) Komrtye 3200
pyoaiB. /lo BCcTaHOBJICHHS JiYMJIBHHMKIB 3a Boay cmiayyBaau 1200 pyoOuais
momicsus. Ilicasi BCTAHOBJICHHS JIYMJIbHUKIB IIOMICAYHA OIJIATA BOAHU M04YaJ1a
cranoButu 700 pyoais. Yepe3 Ky KiIbKiCTh MicAlliB €KOHOMisi BOIAM
NepeBUINTHh BUTPATH HA BCTAHOBJIEHHS JIYWIbHMKIB, IKIIO TApu(U HA BOAY
He 3MIHATBhCHA?

Po3é’a3ok.

[Ticns BcTaHOBIEHHS JIIYMIBHUKIB IIOMICsiYHA eKoHoMis ckiane 1200-700=500
py6uiB. OTxe, cyma 3200 py6:aiB okynutbest yepe3 3200:500=6,4, ToOto yepes 7
MICSIIIB.

Bianosigs: 7.




A0O
Biryn nmpo0ir 50 m 3a 5 cexkyHa. 3HAUAITH CepeIHI0 WIBUAKICTH OiryHa Ha
aucTa”uii. Bixnosigb gaire 3a KiJloMeTpH 32 rOJAUHY.

Po3zé’azok.
i 5 1 )
Ockunbku 50 M e 0,005 kM, a 5 cekyHn - 700 720 TOJWH, TO IMIBUAKICTb Y
1 1 720
km/roxn: 0,05: —= — - —= 36 km/roy.
720 20 1

Biamosias: 36.

2. 3adaui na 6idcomku.

Ouas BuTpaTHiIa B KHMKKOBOMY MarasuHi S00 pyouais. Ha nokynky KHuru
BOHAa BUTpaTWia 65% ui€l cymu, a Ha MOKynky kajaeHaaps — 20% uiei cymu.
Ckinbku py0JiiB KOIITYBAJIH iHIIi TOBapu?

Po3é’a3ok.
Ha nokynky pemrtu ToBapiB 0ysio Butpaueno 100% — 65% — 20% = 15%
yciei cymu, mo ctanoButh 500 - 0,15 = 75 py6.
BingnmoBias: 75 pyoO.

Abo

Ilepme yuciao cranoButb 35% napyroro umciaa, a tpere — 80% napyroro
yucaa. 3HANAITH mepuie Yuci0, SKI0 BiIOMO, 110 BOHO MEHIIIe TPeThLoro Ha 18.

Po3é’a30k.

Pi3nunsg MK TpeTiM 1 mepimiuMm yuciaamu ctaHoBuTbh 80% - 35% = 45% npyroro
yucna. OTxe, apyre uncio gopisHioe 18: 0,45 = 40. Toxai nepiiie YUCIO TOPIBHIOE

40 - 0,35 = 14.

Bignosian: 14.

3. Yumanns zpaghikie i oiazpam.

Koan JiTak 3HAXOAUTHCA B F(re)d
TOPM30HTAJILHOMY MOJbLOTI, MigiiMaJbHa 3
CHJIA, 110 Ji€ HA KPUJIa, 32JI€KUTh TIJIbKH Bi
IBHKOCTI.

Ha pucyHky 300paxeHa 0s 3aJIeXKHICTh
g jgesakoro Jiraka. Ha oci  a0cmuc —
BIIKJIAIa€ThCHA MBUAKICTH (B KLIOMeTpax 3a 0 100 200 300 400 500 v(xm/rox)
roAuHy), Ha OCi opaMHAT - cuJja (B TOHHAX
cuin). B nesikmii MOMeHT migiiMaJjibHA CUJIA JOPiBHIOBAJIA OJHIM TOHHI CHJIM.
BusHauTte 32 PUCYHKOM, Ha CKIIBKHM KiJIOMeTpiB 3a roauHy Tpeda 30LIbIIMTH
HMIBUAKICTD, 00 migiliMajibHA cHJIa 30LIbIIMJIACS 10 4 TOHH CHJIN?

Po3é’a3zok.

3 rpadika BUIHO, 110 MPU MiAINMaNbHIA CUJIl B OAHY CHJIYy TOHHHM IIBUIKICTH
nopiBaioe 200 km/rod, a mpu MiAIEMaIbHIM CUIl B 4 TOHHHU CHJIM HIBUAKICTH
nopiBHioe 400 KM/TO/I.

Takum yrHOM, MBUAKICTh NOTPIOHO 30uUTbIIMTH HA 400-200 =200 KM/TOI.
BinmoBias: 200.

A0o0

Ha piarpami mnoka3zaHa cepeaHsi Temmeparypa mnoBiTps (B rpaaycax
Heasncisa) B Cankr-IlerepOyp3i 3a koxeH micsaub 1988 poky. Ilo ropu3onTaJi
BKAa3ylOThCsl Micsilli, MO BepTHKAaJi - Temmeparypa B rpaaycax Leascis.

L
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Busnaure mno pgiarpami, CKUIbKEH OyJ0 MICANIB, KOJHM CepeIHbOMICAYHA
TeMIeparypa 0yJia BUILe HYJIA.
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Po3é’a30k.
3 nmiarpaMu BUJHO, IO CEPEIHbOMICAYHA TeMIiepaTypa Oyja BHILE HYJs IpOTAroM 7
MICSIIB 3 KBITHS 1O KOBTEHb.
BignoBias: 7.

4. Poooma 3 ghopmynamu.
Skmo pi1, p2 i p3 - OpocTi Yncaa, TO cyma BCiX AUIBHUKIB YHMCJIa P1 * P2 * P3
popiBHioe (p1 + 1) (p2 + 1) (p3 + 1). 3uaiigity cymy aiibHUKIB uncia 115.
Po3é’a30k.
Poskianemo umcno 115 Ha mpocti MHOXkHUKH: 115 = 5 - 23. Omxe, cyma Bcix
IipHUKIB yncaa 115 gopiBHioe (5 + 1) (23 + 1) =6 - 24 = 144,
Bignmosian: 144.

Abo

JloB:kuHa OicekTpucu [, MpoBeIeHOI 10 CTOPOHHM TPUKYTHHKA 3i cTopoHamu a, b
. c?

i ¢ obuncimoernes 3a dopmyioro I = \/ ab (1 ~ ot b)Z)' TpUKYTHHK Ma€

cTopoHu 6, 8 i 7. 3HaMOITHL JOB:XKHMHY OiCEKTPHCH, NMPOBEACHOI A0 CTOPOHU
JOBJKHHOIO 7.

Po3é’a30k.

3HalieMo JOBKUHY OICEKTPUCH, POBEJICHOI 10 CTOPOHU JOBXKUHOIO 7:

72 7\*
1 1 1 3 4.3.3 2-3
=20/ 12(1—=|(1+=|=24/12-=- = =2 =2- = 6.
\/( 2>(+2> \/ 22 \/2-2 5 =0

BigmoBiane: 6.

3. Keadpammna pewtimka, KOOpOUHAMHA N1OWUHA.
Ha mnamepi B KJIITHHKY 3 po3mipom Kiaituaum 1x1
300paskeHui KyT. 3HAWITh TAHI€HC ILOI'0 KyTa.
Po3é'a30k.
[IpoBenemo nepneHaukyisap BK 3 Touku B

B



no npomeHst OA. TaHreHc TrocTporo Kyra B MPSIMOKYTHOMY TPUKYTHUKY JTOPIBHIOE
BIIHOIIIEHHIO MTPOTHJIEIKHOTO KaTeTa J1o mpuierioro. bepyuu no yBaru, mo BK = OK,
OTPUMAEMO:

tg /AOB =tg /KOB = % =1.
OK

Bignosias: 1.

Hagenemo iHiie po3B'aA3aHHA.

[IpoBenemo nepnenaukyasip BK 3 Touku B 1o npomeHnsi OA. 3 piBHOCTI KaTeTiB
00YI0BAHOTO MPSIMOKYTHOI'O TPUKYTHUKA KOB poOMMO BUCHOBOK, 110 00M/Ba MO0
rocTpux KyTu piBHi 45°. OTxe, UIyKaHUW TAHT€HC JTOPIBHIOE 1.

Hagenemo mie oHe po3B'si3aHHS.

[Ipomine OB npoxoauts piBHO MO JiaroHaidsiM KIITHH KBaJpaTHOI PEIIITKH.
Tomy BiH cTaHOBUTH 3 TpoMeHeM OA kyT 45°. TaHreHc bOro KyTa JOPIBHIOE 1.

ADO

3HalAITh IOy 4YOTHPMKYTHHMKA, BEPIIMHM SIKOIO ¢
MaTh KoopauHatu (45 2), (8; 4), (65 8), (2; 6).

Po3é’a3zok. 4

YotupukyTHUK € KBaapatoM. [lmomia kBajaparta TOpPIBHIOE
KBaJIpaTy MOro CTOPOHH.
CTopoHa KBazparta JOPiBHIOC \/ (8—4)*+(4—2)* =20
Tomi mmoma kBajapara S = 20.
BinnmoBias: 20.

b
|
1

0 2 4 608 X

6. Ilouamku meopii umogipnocmeil.

Y BHUIAJAKOBOMY €KCIIEPMMEHTI KHAAKTH ABI rpajbHi KiCTKH. 3HAUTITH
HMOBIpPHICTH TOr0, 10 B CyMi BUIage 8 0uok. Pe3ybTaT OKpPYIJIiTH 10 COTHX.

Po3é’a30k.

KinbkicTh pe3ynbTaTiB, MpU SIKUX B Pe3yJbTaTl KHUJIAHHS TPATbHUX KICTOK
BUMNAaJE 8 OYOK, AopiBHIOE 5: 2+6, 3+5, 4+4, 5+3, 6+2. KoxeH 3 KyOUKIB MOXKe
BUIACTH IIICTbMA BaplaHTaMH, TOMY 3arajbHE YMCIO BUIAJKIB JOPIBHIOE 6°6=36.
OTxe, IMOBIPHICTH TOTO, III0 B CyMi BHITa/I€ 8 OYOK, TOPIBHIOE

5

— =0,138...

36

BignoBinas: 0,14.
Abo

IIpuMilieHHs OCBIT/JIIOETHCHA JiiXTapeM 3 JABOMA JaMnamu. IMoBipHICTH
NeperopaHHs JaMIu NPOTAromM poky aopiBHwoe 0,3. 3HaiiaiTs KMOBIPHICTH TOrO,
1[0 MPOTSITOM POKY X04a 0 0/IHA JIAMIIA He MePeroOpPUTh.

Po3zé’a3ok.

3HaiiieMo WMOBIPHICTh TOTO, MIO MeperopsaTh oo6uasl namnu. L1 momii
HE3JIECKHI, UMOBIPHICTH iX BIJITBOPEHHSI JOPIBHIOE AOOYTKY HMOBIPHOCTEM LHMX
nonaiii: 0,3-0,3 = 0,09.

[loxiss, sika mossirae B TOMY, IO HE NEPEropuTh Xoya O OJHA JamIa,
npotuiiexxkna. OTxe, i IMOBIpHICTH AopiBHIOE 1 — 0,09 = 0,91.

BinmoBias: 0,91.



7. Haunpocmiwi pigHAHHA.
Po3B'stkiTh piBHsHHs log, (7 + 6X)=log,(7 — 6x) +2

Po36’a30k. . log, b+ log,c =log, bc.
3ayBaxumo, 110 2 = log, 4 1 BUKOPUCTOBYEMO (HOpPMYITY

Maemo:

log, (74 6x) =1log, (7 — 6x) +2 < log, (7 4+ 6x) = log, (7 — 6x) + log, 4 &

log, (7 6x) = log, (28 — 24x) < 4 T %70
<~ 10 =10 — =
S/ =108 )74 60 = 28— 24x
7
x>—6,
= 7 S x=0,7.
)Czl—o

BinmoBias: 0,7.
Abo
Po3B'sKiTH piBHSIHHES 925X = 1,8 - 525X
Po3é’a30k.
ITepeitnemMo 10 OIHIET OCHOBH CTEIICHS:

92+5x 9 2+5x 9 |
92+5x:1,8,52+5x© :1,8@(—) :(_> S 24+5x=1x=-0,2.

52+5x 5 5
Bigmosias: —0.2.

8. Ilnanimempisa: 3aeoanns, nog'azani 3 Kymamu. c
V5

Y tpuxkyrauky ABC kyt C nopiBHio€ 90°, cosA = = /0\
BC = 5. 3uaiixite AC. 4 A \ ,
Po3eé’azok. '
Maewmo:

ac— BC _ BCcosA  BCcosA 5.5 s V5 5 s

tg A sinA V1—cos2A 1— % 5 25 ’

BinmoBias: 2,5.
A0O

Y tpuxyrauky ABC AC = BC, AB = 10, Bucora AH H

nopiBHIO€ 3. 3HalaiThL cuHyc KyTa BAC. /5\/\
Po3é’azok. )

Tpukytauk ABC piBHOOenpeHuit, omxe, kytu BAC 1 ABH
PiBHI SIK KyTH TIPH OTO OCHOBI.

AH 3
in/BAC =sin/ABH = — = — = )
sin C =sin 15 0 0,3

BinmoBias: 0,3.

9. Ananiz epadikie i diazpam.




YCcTaHoBiTH BIANOBIAHICTL Mik (QYHKUIIAMH i XapaKTepUCTHKAMH LHMX
¢yukuiit Ha Bigpi3ky [2; 5].

TOYKHU XAPAKTEPUCTUKHU ®YHKIIII
A)y =5x- x? 1) ®yukuis cnagae Ha Biapi3ky [2; 5]
B)y=2x+1 2) OyHKLig MAa€ TOYKY MAKCUMYMY Ha BiApi3ky [2; 5]
B)y=16-2x 3) OyHKLig Ma€ TOYKY MIHIMyMY Ha BiApi3Ky [2; 5]

I)y=x 2 8v+3 4) @yHKuis 3pocTae Ha BiAPi3KY [2; 5]

VY Tabauii nij KOXKHOI OYKBOIO BKaXITh BIJIIOBITHUIM HOMED. A |B |C |D

Po3zé’azok.

Po3rasiHeMo KOXHY 3 XapaKTEpPUCTHUK.

1) ®Oynkuis cnagae Ha BiApi3Ky [2; 5]. 3 mpencraBieHux (yHKIINA cranae Ha
BiIPI3KY [2; 5] pynkuisa B.

2) ®yHKIA Mae TOYKY MaKCUMyMy Ha BIApi3Ky [2; 5]. 3 mpencraBieHUX
GyHKIIIM Mae TOUKY MAaKCUMyMYy Ha BIJIPI3KY [2; 5] dyHKIisa A.

3) OyHkuisg Mae TOUKYy MiHIMyMY Ha Bipi3Ky [2; 5]. 3 npeacraBienux QyHKIIN
Ma€ TOYKY MIHIMYMY Ha BIAPI3KY [2; 5] dyukiis I

4) ®yHkuig 3pocTae Ha BiAPI3KY [2; 5]. 3 mpeacTaBieHux (PyHKIIA 3pocTae Ha

BIJIPI3KY [2; 5] dyHkiis b.

BignoBigs: 2413. m
ADO '
Ha pucynky 3o0paxkeno rpagik ¢PyHkmii i
AOTUYHi, INPOBEAEHI A0 HBOIO B TOYKaAX 3 l A B /'\ 0 \

adbcuucamu A4, B, C i D. Y mnpasBiii kojoHui
BKAa3aHi 3HAYeHHA MOXiAHOI (PYHKUII B TOYKaX
AB, C i D. Kopucrywuncs rpadikom,
NOCTaBTe BiAnoBigHICTH KOKHIN TOYI
3HAYEHHS NMOXiAHOI PyHKIIT B Hiil.

N
i
,,
,.
.-_.F'
|

TOYKH SHAYEHHS MOXIJTHOI
A 1)0,5
B 2) - 0,7
c 3)4
D 4)-3

3amuuiTh 'y BIANOBIAL LHU(PH, PO3TAUIYBaBIIM 11X y | A B C D

MOPSIAKY, BIJIMOBIIHOMY OyKBaMm:
Po3é’a3ok.

Hexait kyT, sSKkuil yTBOPHOE€ AOTHYHA 3 JOJATHUM
HaIMpsSMKOM OC1 a0CIIUC, TOPIBHIOE 0., @ KyTOBUI KOE(DIIIEHT JOTUYHOI - k. TOAIL:

a k
o=0° k=0
0° < o < 45° O0<k<l




o = 45° k=1
45° < o0 < 90° k> 1
00° < o < 135° k< —1

o = 135° k=—1
135° < ¢ < 180 —1<k<0

3Ha4YeHHA NOXIJHOI B TOYIl JOPIBHIOE KYyTOBOMY KOE(QILIEHTY JOTHYHOI, IPOBEICHOI
B 11iif Toulli. TakuM yuHOM, OTpUMy€eMO BianoBiaHIcTh A —4, B—-3,C—-11D - 2.
Bignosias: 4312.

10. Cmepeomempis. .

Hipamina Xeomca ™ae ¢opmy npaBHIBHOIL
YOTHUPUKYTHOI MipaMiaM, CTOPOHA OCHOBHU SIKOI JOPIBHIOE
230m, a Bucora — 147m. CTOpOHA OCHOBHM TOYHOI MY3€eiHOI
Komil ui€i mipamign gopiBH€E 115cm. 3HalaiTL BHCOTY
My3eiiHol komil. BiamoBiab naiite y canrumerpax.

Po3é’a30k.
Hexaii x - BucoTa My3eliHO1 Komii. 3Hail1eMO, SIK BIAHOCATHCS CTOPOHHU:
115 : 230 =1: 2. Takox BIZHOCATHCI BUCOTH: X : 147 =1:2 = x=147 : 2 =173,5.
BinmoBias: 73,5
AOo
IliiomnHa, mo npoxoaurs 4Yepe3 Tpu TOYKH A, B i C,
po30uBa€e Ky0 Ha aBa MHOrorpaHHuka. CKijJbKHU rpasei y
MHOTOTPAHHHMKA, Y IKOI'0 OLIbIIe rpaHeii?

Po3zé’a30k.

Y mepepi3i BUXOAUTh UYOTUPUKYTHHUK. Y  OJHIET
BiJiciueHoi pirypu 15 pebep 1 7 rpaneit, y npyroi - 9 pedep i 5
rpa"eit. OTxe, y mykaHoi ¢pirypu 7 rpaHei.

BinmoBias: 7.

11. Bubip onmumanvno20 éapianmy

ManapiBauk 3 MOCKBH Xo04e BiABiIaTH 4OTHPH MicTa 30JI0TOr0 KuJIbIS
Pocii: Boaogumup, fApocaasab, Cy3naab i PocroB Benukuii. TypareHTcTBO
NPONOHYE MAPUWIPYTH 3 BiIBiAyBAaHHAM JeSIKMX MICT 30J10TOr0 KiabUs.
BigomocTi npo BapTicTh KBUTKIB Ta MAPLIPYTAaX NPeEACTABJIEHI B Ta0 1ML,

Homep BiasinyBani micta Bapricrs
MapuipyTy (Py6.)
1 Cysnanse, Apocnasnb, Bonoaumup 3900
2 Pocros, Bomogumup 2400
3 Spocnasnb, Bomogumup 2100
4 Cysnaib 1650
5 Pocros, Cy3nans 2700




6 Spocnasinb, PocToB 2350

Slxi MapuIpyTH NOBHHEH BUOPATH MaHAPIBHHUK, 100 MOOYBATH y BCiX YOTHPbOX
Mmicrax i 3arpaturu Mmene 5000 py0o.iB?

Y BianoBiai BKakiTh sAKUii-HeOyab OAMH Ha0ip HoMepiB MapupyTiB 0e3
npooiiiB, KOM Ta iHIIMX J0JATKOBMX CUMBOJIIB.

Po3é’a30k.

MaH1piBHUK TOBMHEH MOOyBaTu B MicTi PocTOB ToMy € 3 BapiaHTu - B34TH a00
npyrui, abo m'sTuid, abo MIOCTUIM HOMEP MApUIPYTy. SKIIO B3SITH JIPYyTrHil HOMEpP
MapuIpyTy, TO Tpolield Ha BCl MICTa BJK€ HE BUCTAUUTh. SIKIO B3SITH IIOCTUNA HOMEP
MapuIpyTy, TO Tpollieil Ha BCl MICTa TaKOX HE BUCTAYUTh. SIKIIO B3STU MN'ITU, TO
B3SIBIIM HaWjemeBmnid HoMmep Mapuipyty (3) mMu moOyBaeMo B YCiX MICTax,
BuTpatusiu 4800 pyo.

BignmoBias: 35 abo 53.

ADO

InTepHer-npoBaiigep (KOMIaHiA, M0 HAZA€ NMOCJAYIHM 3 MiAKIIOYEHHA 10
Mepe:xi IHTepHeT) nponoHnye Tpu TapudHi MIaHU.

Tapuduunii niian | AGOHEHTCHKA IJ1aTa ILnara 3a Tpadik

[Inan «O» Hemae 2,5 py6. 3a 1 M6

ITnau «500% 3 5 0 py®. 32 500 M6 Tpadixa B 2 py6. 3a 1 M6 nosepx
MICSIIb 500 Mo

[nan «800% 700 py®. 3a 800 M6 Tpadixa 1,5 py6. 3a 1 M6 nosepx
MICSIIb 800 M6

Kopucrysau nependauvae, mo ioro tpadik ckiaage 600 Mo Ha micausp I,
BUXOASIYHM 3 LbOro, BUOMpae HaiOlibmn aemeBuil Tapupuuii mian. CKUIbKH
pPYOJIiB 3aIUIaTHUTHL KOPHMCTYBa4 3a Micsillb, AKINO Horo rtpadik aicHo Oyae
nopiBHIo€ 600 M6?

Po3é’a30k.

Posrasinemo Bci BapiaHTH.
3a [1nanom «0» xopuctyBay BUTpatuth 2,5+ 600 = 1500 py6. B Micsup 3a 600 M6
Tpadiky.
3a mnanoM «500» BiH BuTpatuth 550 py0. aboHeHTHOI TuiaTH 3a 500 M6 12 - 100 =
200 py0. nmoBepx Toro. Tomy noBHa miata B Micsip ckiaae 550 + 200 = 750 py6.
3a manoM «800» KopuCTyBad BUTPATUTh B MicsIb 3a 600 M6 tpadiky 700 pyo.
Haii0Oinb BuriiHuii Bapiant cranoBuTh 700 pyo.

BignoBias: 700.

12. Haiinpocmiwi nepienocmi
Ko:kHiil 3 40TUPbOX HEPiBHOCTEH B JIIBOMY CTOBIYHUKY BillOBia€ OUH
3 po3B’A3KiB B MpaBiil KOJOHII. ¥YCTAHOBITH BiANOBIIHICTH Mik HepPiBHOCTAMH
Ta iX PO3B’A3KAMHU.

HEPIBHOCTI PO3B’SI3KHA
A) 0,5¢>2 1) x>-1
B) 0,5°<2 2)x>1
B)2*<2 3)x<-1

r)2<>2 4)x<1




3anumiiTe y BIANOBLAb LHUQPPH, PO3TANIYBaBIIM iX
MOPSIAKY, BIJIMOBIIHOMY OyKBaMm:
Po3é’a3ok.

3Hal1IeMO MHOXHUHY PO3B'S3KiB KOKHOI HEPIBHOCTI.
A)O,5x22<:>—x2 lex<—1.

B)O,5x§2<:>—x§1<:>x2—l.
B) 2P <2 x <.
p) 2" >2& x> 1.
BigmoBinn: 3142.
Abo
Ha npsamiii BigMiyeHo uucsao m i touxku K, L, M i N.

lF- | | & | m *EJ | | 1'-1- | e
10 1 2 3 4 5

TOUYKHU YHUCJIA
A) K 1) 6-m
B) L 2) m?
B) M 3)m-1
N 9 _2

m

3anumniTh y BIANOBIAL HU(PPH, PO3TALIYyBABIIM iX B

MOPSIAKY, BIJIMOBIIHOMY OyKBaMm:

Po3zé’azok.

3ayBaxknMO, 110 l<m<?2,

2
4<6-m<5 1<m*<4,0<m—1<1, 2<—-=<—1.
m

BigmoBige: 4321.

B r
B r
3HAYUTD,

He 3a0y0vme nepenecmu 6ci 6i0nogioi ¢ onank eionogioeii Ne 1

YACTHHA 2

Bionogioow na 3aedannsa 13-16 noeunno Oymu uyine uucio aoo
CKIHYEeHHUIl OecamKosuil Opio. Bionoeiov cnio 3anucamu ¢ d1ank gionogioeit Ne
1 npaeopyu 6i0 nHomepa 3a80aHHA, U0 GUKOHYEMBCA, NOYUHAIOUU 3 NEPUIOT
knimunku. Koxcny yugpy, 3nax minyc ma Kkomy nuwiims ¢ OKpemii KaimuHui
6i0n0GiOH0 3a HasedeHumu 6 O.1anKy 3pazkamu. OOuHUYi 6UMIPIO6AHL nNUcamu

He nompioHo.

13. Obuucnenns i nepemeopenns

5w
3HaiaiTh 3HaYeHHs BUpa3y V12 cos? 12~ V3

Po3zé’azok.

5 5 5
\/Ecoszl—;r—\/g— \/§<2coszl—g—l> —\/gcos%r =

2

8
3 cos (TL'— —)
COS 6

= — 3005%——\/§-§——§——1,5.




BignoBigs —1,5.
A00
log, 80

3HAWAITh 3HAYCHHA BUPA3 S E——
A PBY 31 log, 10

Po3eé’azok.
Bukonaemo nepeTBOpeHHS:
log,80  logy(8-10) log,8+1log, 10 3+1log,10
3+1log,10  3+1log, 10 3+log, 10 3+1log,10

Bigmosigs: 1.

14. Cmepeomempis.

B ocHOBi npsaAMoOi NpU3MH JIEKUTH TNPAMOKYTHUH

5
TPUKYTHUK 3 kKareramMu 6 i 8. biuni peOpa piBHi —.
/4

- -

3Haiaith 00'eM HUIIIHAPA, ONMMCAHOTO HABKOJO Wi€l
NPU3MH.

Po3é’sa3ok.

3a Teopemoro Iliharopa [oBXKHMHA TINMOTEHY3W TPUKYTHUKA B OCHOBI

-
e

V62 + 82=10. OcKinbKkH rinoTeHy3a € AiaMeTpoM OCHOBM OIMCAHOrO LUIIHIPA, TO

1oro 00’eM V_H”d2_5 10071__125
4 m 4T

Bignmosian: 125.
Abo
3HaiiaiTe 00'€éeM NPaBWIBHOI YOTHPHUKYTHOI MipaMiAd, CTOPOHA OCHOBH SIKOI
nopiBHIOE 4, a 6iuHe peGpo gopiBHIOE V17.
Po3é’a30k.
3a pomomoroto Teopemu Iligaropa 3HaliemMo BHCOTY rpaHi
nipamiau (h;):

Copl

hl=\/(\/17)2—22:\/17—4:\/13. ;_f; 'II'/;

P |
Takox 3a gonomororo Teopemu Ilidaropa 3Haitnemo BUCOTY
nipamiau (42):
hy = \/(\/13)2 —22=13-4=/9=3.
3Hal1eMo TJI0Iy OCHOBU TIpaMiJin:
Soci. =4-4=16.
3HaiigeMo 00’eM mipamiau:

1 1
V:_SOCHh @V:_'16'3:16.
3o 3

BigmoBiane: 16.

15. Haubinovuwie i naiimenuie 3naueis hyuKuii.
3uaiifiTs HaiimeHuIe 3HaYennst pyukuii 'y =4 tgx —4x—-m +5

L. mT T
Ha BUIPI3KY _Z; Z]



Po3é’a30k.
3HalieMo MoXiAHy 3a7aHoi (PyHKI:

4 1
y = —4:4( —1):4tg2x.

cos2 x cosZx

3HalifieHa MoXiJgHa HEeBil'€eMHA Ha 3aJaHOMY BIAPI3KY, 3a7aHa (DYHKIlis 3pOCTae
Ha HbOMY, TOMY HaliMEHILIUM 3HA4€HHSIM (yHKLII Ha BIIPI3KY €

T T T
y( 4) e\7g) Tyt

Bignosian: 1.
Aodo
3HaiifiTh Touky Minimymy gynknii y =3x — In(x + 3)3.
Po3é’a30k.
BayBakumo, mo ¥y = 3x — 3In(x+3).
OO6nacTh BU3HAUYEHHs QYHKIIIT — BiAKpUTHiA poMinb (—3;+o0).

3
3HaiieMo MOXiqHy 33aH0i (HYHKIIIT: Vi(x) =3— T3
3HailieMo HyJIl MOX1IHOi:

3
3— =0&x=-2
x+3

3Haii/ieHa TOYKa JIKHUTh Ha IpoMeHi  (—3;+00).
BuzHauuMo 3HaKM MOXiAHOI (YHKIIT 1 300pa3MMO Ha PUCYHKY MOBEIIHKY

byHkmii: [
V 3_ '*-..-.___11 _2 /_____..' .‘?
min
[lykana Touka MiHIMyMy X = 2.

BigmoBige: —2.

16. Texcmogi 3a0aui.
Ilepma Tpy0a mpomyckae Ha 2 JITPU BOAM 32 XBWIMHY MEHIe, HiX Apyra.
CkiJIbKH JITPiB BOAM 32 XBWIHMHY NPOIYCKa€ JApyra Tpyoda, siKIio pe3epByap
00'emom 130 JiTpiB BOHA 3aM0BHIOE HA 4 XBUJIMHHU LIBUALIE, Hi’K mepuia Tpyda
3al0BHIOE pe3epByap 00'emom 136 JiTpiB?

Po3é’a30k.
Hexaii npyra Tpy0ba mporyckae x JITpiB BOAM 3a XBUIMHY, X> 2, TOA1 neplia Tpyoa
MPOIMYCKAE (X - 2) NiTpa B XBUIUHY
CkitazeMo TaOJIUIIIO 32 JTaHUMHU 3a7a4l:

IpoayxkTuBHicTh(11/ XB.) |Yac (xB.) 006’eM pobiT (1)
Ilepuia TpyOa x—2 156 136
x—2
130
Jlpyra tpy0Oa X — 130

Tak sk npyra TpyOa 3amoBHWMJIA pe3epByap Ha 4 XBWJIMHHU HIBUJIIE, OTPUMYEMO

PIBHSIHHSA: 136 130

, : . —— =4
P3B’s15xeMO p1BHAHHS: [P) X




136x — 130x 4 260 — 4x> + 8x 2x% —7x— 130 (2x+13) (x — 10)
=0< =0=
x(x—2) x(x—2) x(x—2)

=0,

x=10 abo x=— 6,5

Bigkunaroun cTopoHHIM po3B’sA30K — 6,5, OTpUMY€EMO, IO Apyra TpyOa mporyckae
10 miTpiB 3a XBUJIUHY.
BingnmoBias: 10.
ADO

Typucr e 3 0IHOr0 MicTa B iHIIE, KOKEH /IeHb, IPOXOAA4YM OijIbLIe, HIXK
B MOMNeEpeIHiil 1eHb, HA OJHY i Ty K Biacranb. Bigomo, mo 3a mepmmii JeHb
Typuct npoiimoB 10 kinomerpiB. BuzHaurte, CKiJIbKM KiJTOMeTpiB NPOMIIOB
TYPHUCT 32 TpeTiil IeHb, SIKII0 BeCh LLISAX BiH NpoimoB 3a 6 QHiB, a BiACTaHb
Mi MicTamu cTaHOBUTH 120 KiuloMeTpiB.

Po3zé’a30k.
VY nepuuit JeHb TypUCT IpouiioB a; = 10 kM, y Ipyrid — ay, ..., B OCTAaHHIA — ds KM.
Bceroro BiH npoiimoB Sk = 120 kM. K110 KOXKEH JEHb TYPUCT IPOXOAUB OLIbIIE, HIK

B MOMEPEaHIN I€Hb, Ha d KM,
S _ 2a1+d-(n—1)

n 3 n
Ile n = 6 guiB, a; = 10 kM. Takum auHOM,
2-104+5d
+-6: 120 & 5d =20 = d = 4.

Toni 3a TpeTiit JeHb TYPUCT NPOUIIIOB
az=a;+2d=10+2-4=18kwm.
BignmoBins: 18.

He 3a0yabTe nepenecTu BCi Bianosiai B 0.1aHk Bigmosigei Ne 1

Jna 3anucy po3e’as’kie i eionogioeii na 3aeoannsa 17-21 euxopucmogyiime
BJIAHK BIJIIOBITEH Ne2. 3anuwims cnouamky HOMep 3a60aHHA, W0
eukonyemocsa, (17,18 i m.0.), a nomim noenuil 0OIPYyHmMOBAHUI  PO36°A30K 1
6i0nogidv. Bionoeioi 3anucyiime uimko i po3oipaueo.

17. Pienannsa, cucmemu pieHsaHb

a) Po3B'sukiTh piBHSIHHA VX3 +4x2+9 — 3 =X

9 7
0) 3HalaiTh BCi KOPEHi UbOI0 PiBHAHHS, LI0 HAJIEKATH BIAPI3KY | — E , E]

Po3é’a30k.
a) 3anuIIeMo PIBHAHHA y BUTISAAL /X3 4 4x2 + 9 = x 1+ 3
1 CKOPUCTAEMOCS THM, 1110
y =0,

Vi=ye 5

xX=y".
Otpumaemo:

3 2 2

X +4x°+9=x"4+6x+9,
B+4x24+9=x+3 < _— =N

x__




x =0,

2 X = 07
x(x"+3x—6) =0, —34++/33
@{x>3 A 5 e O RS VEE)
x> -3 2
6) Yncno 0 HanexuTs Bigpisky | 2. 7
275"
{06 nopiBHATH —34+v33 z MOPIBHSAEMO PI3HUINIO IIUX YUCEN 3 HYJIEM:
2 5
—3++33 7 —15+5vV33-14 294533 —/841+/825
2 5 10 10 10
3HauuTh, 3 4 /33 7
2 °5

—3++/33 5) 0. Z3+V33

BinmoBiae: a) 0
anoBiab: a) 0, 5 5

A0O

. ° _ 5
a) Po3B'sukiTh piBHsiHHS 405  47€05% = =

2
0) 3HaiigiTh BCi KOpeHI HIBLOr0 PpiBHAHHSA, IO HAJEXKATh BIIPI3KY

3
[—31r; -=
2
Po3é’a30k.
a) Po3B'snkeMo piBHSIHHS, BAKOHABIITH 3aMiHy: 4°°%% =t
t =
5 ’ .
t+l=—<=>[ 1.
t 2 - - e =
2 2 Sn
Bepuemocst 10 3aminun: t = 4°°%*, orpumaemo: 3
1
4°08* = 2, cosx ==, :
4C0SX — l Ad 1 A ;
2 CoSX = — = —3n g
2 I
T |
x = —+ 27k, I
3 I
T -
x=_§+2ﬂk, _HJ—[ _.-'H
3
= 2 3 :
x = —+ 2nk,
3
21
X = —?4— 2k, k € Z

0) 3a 10MOMOTOI0 YKUCIIOBOTO KOJIa BiIOEpPEMO KOPEHI, 1110 HalleXKaTh BIAPI3KY

3r 8n 7T 51
[—3n; — 7] .OTpuMaeMo yucia: — PYAEY

3’ 3"
BignoBings: a) {—E + k; Ty k, k € Z}; 0) — 8_11,_7_11, _ar
3 3 3 3 3

18. Kymu i giocmani 6 npocmopi

Paniyc ocHOBHM KOHYCa TOPIBHIOE 6, a BUCOTa KOHYCA A0PIiBHIOE 8. Y KOHYCI
NMPOBeIeHO Mepepi3 IIONIMHOI0, 1[0 MPOXOAUTH Yepe3 BepIIMHY KOHYcCa i Xxopay
OCHOBH, [I0BKMHA fIKOI JOpiBHIOE 4. 3HAWAITHL KYT MiK IUVIOLIMHOK OCHOBH i
IVIOLUHOIO nepepisy.




Po3é’a3ok.

M Posrnssnemo TpukyTHHK AOB, y SIKOTO CTOPOHH
AN AO = OB =r, ge r - paniyc kona. 3a yMOBOIO Touka P -

72N BN cepenuHa Binpiska AB, omke, OP L AB. PosriasHemo
7T\ N\ TpukyTHUK AMB, 31 croponamu AM = MB, piBHUMU
. N JOBXHMHI TBIPHOI KOHyca. 3 YMOBH TOro, 1o P -
C ‘ )| cepenuna Binpiska AB sumnmmBae MP 1 AB. Taxkum
R =S yuHOM, MaeMo, o OP L AB i MP 1 AB, i, oTxe KyT
ZMPQO € A1HIAHUM KYTOM ABOTPAHHOrO KyTa MIXK IUIOLIMHOK OCHOBH 1 IUIOUIMHOIO

niepepizy MAB. 3naitnemo 1eit kyT. Posrissaemo npsiMokyTHuil TpukyTHUK MOP (Tax

sk MO - Bucota konyca). Toni Tanrenc kyta ZMPO nopiBHioe tg ZMPO = 1\;1_(())'

Bucora MO = 8 nana 3a ymoBowo 3ajaui. 3HaiijieMo NOBXHHY Biapizka PO.
PosrinsiHemo npsAMoKyTHHM TpUKYTHUK 4 PO, B axkomy AO = 6, a AP = AB:2 = 4:2 =
2

Tomi 3a Teopemoro Iliparopa, momxkuna PO Oyae popiBHioBatu PO =
VAO? — AP? = V62 — 42 = V36 — 16 = V32 = 4V/2

- __8 _
i zgmm—m—x/i,

BimnoBinHo, £MPO = arctg 2.

BigmoBias: arctg 2.

Abo

Y npaBuibHill TPpUKYTHIA mipamigi SABC 3 BepminHOO S, BCi pedpa skoi
piBHi 4, Touka N - cepeauna pedpa AC, Touka O - UEHTP OCHOBM MHipamiau,
TOYKa P jgismrh BiApizok SO y BigHomeHHi 3:1, paxywuu BiJ BepLIMHHU
nipamiau.

a) [loBenirp, o npsima NP neprneHauKyJsipHa npsasMuii BS.

0) 3naiiaiTh BiacTanb Big Touku B 1o npsamoi NP.

S Po3é’a30k.
A a) Touka O Hanexuth BIAPI3KY BN, 3HaUUTh, TOUKA
f,f‘f ‘\\ P, mo nmexuts Ha BiApi3ky SO, 3HaXOIUTHCS B TUIONTUHI
KL ‘-.,.ll"-\_\ SBN. 3naunth, psiMa NP TakoX JISKHUTh B IUIONMHI SBN
YAt \_\ | imepernHae npsivy SB B Touli K 5
pesI==C -{‘__‘F‘?,.; ‘ TpuxkyTHUK SNB "
-V piBHOOEIpEHUH, OCKIJTbKH
4 Biapisku SN i BN — wmenianu 5L
OJIHAKOBHMX PIBHOCTOPOHHIX TpUKYTHUKIB SAC 1 BAC. Tomy g \“\ 1 M
SN = BN. YV Ttounmi O TNEepeTHHAIOTHCS MEIIaHH OCHOBH, / P;\“.‘;f-‘

B [} N

3HauuTh, ON = %BN = %SN .OnycTuMo TNepNeHauKyIsap 3

touku P Ha cTtopony SN. Hexail Bin nepetunae SN B Touiui M. Tpuxkytauku SPM 1

SNO mnonibHi, ToMy % = % = 3. 3Hauuth, PM = %SP =PO. Otxe, TPUKYTHUKHU

NPO 1 NPM piBHi 1 PN - Oicektpuca kyta SNB. ¥V piBHOOEIpPEHOMY TPUKYTHUKY
OiceKTpuca € MeI1aHO0 1 BUCOTOI0. 3HaUnTh, NK L BS.
0) Tak sk BS L NK, To mrykaHa BiJICTaHb JIOPIBHIOE JOBXHUHI Biapizka BK. Tak
ak NK € Menianoro TpukyTHuka SNB, To
BK = -BS =2.
Bignosian: 2



19. Hepigenocmi, cucmemu_Hepienocmeil.
Po3B'skiTh cucTeMy HepiBHOCTe

9 —28 < 3%,
2
3—x x+1
log, 7 (x+_1) < 1—log,,; T—3
Po3eé’azok.

1. Po3B'spkeMo mepiry HEpiBHICTh CHCTEMH. 3poOUMO 3aminy Y = 3t
Y —28<27yeoy —27y—28<0a (y—28)(y+1)<0& —1 <y<28.

- o X . 9 .. . .
Tomi — 1 =3 <28,3pjnxu  3Haxomumo  po3B’s130k  mepmwioi  HepiBHOCTI
cuctemn: X < 10g328.
2. Po3B'sskeMo ApyTy HEPIBHICTh CUCTEMU:

X X X
210gx+7x+1 S 1+10gx+7x_|_—1 <:>10gx+7x-|—_1 S 1.

PosristaeMo 1Ba BUIAOKU.
Ilepmmii Bunagok: X+ 7 > 1.

10gx+7x 151(:)O<x 1<x—|—7<:>

X+ x+1
2
x*+7x+10 (x+2)(x+5)
- > >0,
x+1 _O’@) x+1 . —5<x< -2,
x—3>0 x—3 0 x>3
x+1 x+1

Bci oTprMaHi 3HaYCHHS 3MIiHHOT 3a/10BONBHSIOTE yMOBi X +7 > 1.
Jpyruii Bunagok: 0 <x+7 < 1.

-3 -3 24 7x+1 2 < -5,
A P 2x+7©w<0©()€+ )(x+5)§0<:> t=
x+1 —2<x< —1.

10gx—|—7

x+1— x+1 x+1

BpaxoByroun  ymoBy O <x+7 <1, orpumyemo: — 7 < x < —6. MHox)HHa
PO3B'SI3KIB IpyToi HEPIBHOCTI MMOYaTKOBO1 CHUCTEMU:
(=7, =6)U[=5; =2]U(3; +oo).

3. Bpaxosyroun, mo S < 102328, orpumyemo po3B's30Kk [OYATKOBOI cHCTEMH
nepisnocteii: (—7; —6) U[=5; —2]U(3; log; 28].

BignoBian: (=7: —6)U[—5; —2]U(3; log;28].

ADO
Po3B'sKiTH cHCTEMY HepiBHOCTEH
2
t 4x° +5x - 9 Sx+1

x2—x—6 " 5x—15 + 5x+10’
57145.(0,2)" 2 <26.

Po3zé’azok.

Po3B'sskeMo Ipyry HEpIBHICTh CUCTEMU:
_ 5* 5-25
51 4+5.(0,2)7? < W6 T+ 2604

5% 130-554+625<0=5<5 <125 1 <x<3.



Posrnsinemo mepinty HepiBHICTH cucTeMu Ha MHOxuHI [1; 3]. TleperBopumo ii
MpaBy YacTUHY:

9 ., Setl _ 9x+18+5x"—15x+x—3  5x2—5x+15 = xr—x+3
5x—3) 5(x+2) 5(x+2)-(x—3) C5(x+2)-(x—3) (x+2)-(x—3)°
Otpumyemo:

N 4x% +5x X2 —x+3 0w +4x2+5x—x2—|—x—3<0©
X — X

(x+2)-(x—3) (x+2)-(x—3) (x+2)-(x—3) —

2 _ 3.2 2 _ 3 2
- 3x~+6x—3 SO@X X~ — 6x+3x" 4 6x 3§0<:> x4+ 2x"—-3 <0e
(x+2)-(x—3) (x+2)-(x—3) (x+2)-(x—3)

3,2 2 _ 2(y _1). —1)- (12
o x° 4 3x 3§ @x(x 1)4+3(x—1) ()C—H)S @(x 1) (x —I—3x—|—3)§0-

(x+2)-(x—13) (x+2)-(x—3) (x+2)-(x—13)
KBagparauii Tpuaiier x>+ 3x+3 > 0
mpu  Bcix YER,  ocximekm D =9-12<0. Kpim Toro, Ha

[1;3] *+2>0. Orxe:
(x—1)-(x*+3x+3) x—1
< — < 1< .
(x+2)-(x—3) _Oﬁx—3_0® S

BinmoBiab: [1; 3).

20. IThanimempuuni 3a0aui

[ana Tpaneuis 3 giaronajasamu pisaumu 8 i 15. Cyma ocHoB nopiBHI0€ 17.

a) [loBeniTh, 110 AiaroHaJIi NepHeHANKYJISIPHI.

0) 3HaMaITh IOy Tpamemuil.

Po3é’a30k.

a) [IpoBenemo uepe3 Touky C npsiMy napanenbny BD. Ha nepetui uiei npsmoi
1 mpsimoi AD no3naunmo touky C;, BCC;D - nmapanenorpam.
Y tpukytHuky ACC;: AC=15, CC;=BD =8,
AC1=AD + DC;=17. 3ayBaxumo, 110
AC? +CC% = AC? ockinbku 289 = 225 + 64, Tozi 3a
TeopeMmoro, obOepHeHOoO A0 Teopemu Ilidaropa,
TpukyTHUK ACC; - npamokyTHui, KyT ACC; npsMuil.
Toni kyt COD npsimuid, 110 i Tpeda O0yio TI0BECTH.

i 1
6) Sascp =5 -AC-BD =3 -8-15=60,

BinmoBinas: 6) 60.

Abo

Y tpukytHuk ABC BnmMcaHo K010 paaiyca R, 110 J0THKAETHCS 10 CTOPOHH
AC B Touui M, npuuomy AM =5R i CM = 1,5R.

a) [loBenirb, 0 TpUKYTHUK ABC npsAMOKyTHHIA.

0) 3HaiigiTh BiACTaHb MK LEHTPaMHU HOr0 BIHUCAHOIO i
OMHUCAHOTO0 KiJI, AKIIO0 Bigomo, mo R = 4.

Po3é’a3zok.
a) Hexaii BrrcaHe KOJIO JIOTUKAETHCS O CTOPOHU AB B Toumi K. 0
[Tosnaummo BK = x. Hexaii § — mjoma TpUKYTHUKA, p — a
MIBOEPUMETD. Tom |x

p=5R+1,5R+x=6,5R+x, S=pR=R(6,5R+x).




3 iHmoro 60Ky, 3a popmyoro ['epona
S=+/p(p—AB)(p—BC)(p—AC)=+/(6,5R +x)-5R-1,5R-x=R+/7,5x(6,5R +x).

3piBHAHES  R(6,5R 4 x) = R\/7,5x(6,5R + x)

oTpuMyeMo, 1m0 R = x. Ctoponu tpukytHuka ABC piBHi 6,5R, 6R 1 2,5R, oTxe,
el TPUKYTHHUK MPSMOKYTHHUH 3 MPSIMUM KyTOM IIPU BEpIIUHI B.

0) Hexait /1 O - 1eHTpH BIJNOBIAHO BIKUCAHOTO 1 OMUCAHOTO K1 TPUKYTHHKA
ABC. Touxka 0, - cepeaurHa rinoTeHy3U AC=6,5R =26, u
OM=CO—-CM=13-1,5R="7. Toni 10 = OM2+MI2 = /12 + R2 = /65.
BigmoBins: 6) V65

21. Pignannsa, Hepignocmi ma ix cucmemu 3 napamempamu
3HalaiTh BCi 3HAYEHHSA MapaMeTpa a, IPU KOKHOMY 3 IKMX PIBHSIHHS

5a 6a+7 . . e .
— 71 = 49lxl 4 5 Mae piBHO 1Ba pi3Hi KopeHi.
a— a—

Po3é’a30k.

Hexait 7% = t, t=>1. Sxmo t > 1,tomi |x| =log,t © x =+ log,t — naBa
kopeHi. SIkmo t = 1, Toxi |x| = 0 & x = 0 — eAUHBIIA KOPEHb.
5 6a+7
TMosuaunmo f(t) = t2 — 2= -t + =
a—3 a—3 ) )
BuxigHe piBHSAHHS Ma€ PiBHO JiBa KOPEH1 TOM1 1 JIUIIE TO1, KOJH PIBHIHHS
f(t) = 0 mae piBHO OUH KOPiHb OiLIbIIHMIA 1.
5a 6a+7

Pigustaus t2 — " t+ s 0 wmae piBHO OJMH KOPiHB, AKIIO JUCKPUMIHAHT
JIOPIBHIOE HYJIIO:
S5a \*  6a+7 a® +44a+ 84 a=-2,
a—73 a—3 (a—3)? a=—42.

Skmo a =—2 piBHAHHA t? -2t + 1 = 0 mae equHuUi Kopiab t = 1. B mipomy
BUIMAJIKY BUXIJTHE PIBHSIHHS Ma€ €IMHUI KOPiHb X = ().

14 49

Skmo a =—42 piBHAHHA t2 - — 't + — = 0 Mae equHUHN KOpiHb t = —. B
p 3 5 p

w N

IbOMY BUMAJIKYy PIBHSHHS Ma€ JBa KOPEHS.
I'padixom dyukiii f(t) € mapabona, BiTKM AKOI CIIpsMOBaHi Bropy. st Toro,
mo6 piBasHas f(t) = 0 Mamo 1aBa KOpeHi, OMH 3 SKHMX OUIbpIMi 3a 1, a iHmuii

MeHIIMH 3a 1, HeOOX1AHO 1 AOCTATHHO, 100 BUKOHYBAJIACS HEPIBHICTh

7 Ja + 4
F)<0e1—29 0t 7 o 2048 o soacn,
a—3 a—3 a—3

BinmoBiae: a=—42, —2<a < 3.

A0o
3HaliAiTh BCi 3HaAYeHHS MapaMeTpa a, NPH KOKHOMY 3 SIKHX CHCTeMa
(a—Dx*+2ax+a+4<0,
ax’* +2(a+Dx+a+1=>0
Po3é’a3ok.
PimienHst cucteMu Moxxe OyTH €IMHUM Y JBOX BUIAJKAX.
I1Bunanok. €avHe PIICHHS € TPAaHWYHOK TOYKOIO s O€3Jiul pillleHb KOXKHOI 3
JIBOX HEPIBHOCTEW. Y 1[bOMY BHUIIAJIKY II€ €IMHE PIIIICHHS Ma€ 3aI0BOJBHATH CUCTEMY
PIBHSIHB

piBHﬂHL{ MAa€ €IMHUI PO3B'A30K.



{(al)x2+2ax+a+4—0,

ax’* +2(a+1)x+a+1=0.
BigniMarouu 3 1pyroro piBHSIHHS nepuie, OTPUMY€EMO

) x=1,
xX+2x-3=0&
x=—-3.
3
Sdxkmo  x=1, tomi at2(a+1)+a+1=0,orke, a=— . Ilpu 1poMy
3Ha4YeHH1 a cucTteMa Ha0yBa€ BUTIISANY:
)
xS _Ea
— 73 —6x+ 13 <0, T
5 S x> 1.
—3x*+2x+1>0 1
— =< x<
. 3 sxsl
€nune pimeHHs x =1.
. . 5
SAxkmo x=—3, toni 9a—6(a+1)+a+1=0i a=— e Cucrema HaOyBae
BUTJISITY:
—7<x< -3,
2
x4+ 10x+21 <0, _
) & x< -3, o —T7<x< -3,
S5x*+18x+9>0 3
)CZ —g

[Ipu boMy 3HaUEHH1 a cUCcTeMa Ma€ Oe3M1Y PIllleHb.

2 punaaok. OaHa 3 HepiBHOCTEH Ma€ €IUHE PIllIEHHSA, 0 33I0BOJILHSAE iHIY
HEPIBHICTb.
[lepmia HEepiBHICTh Ma€ €JMHE PILICHHS TPH

2 (4,1 _
a“—(a—1)(a+4)=0, @a:i.
a—1>0. 3

[Tpu oMy nepiia HEPIBHICTh Ma€ €JUHE PIlICHHS X =— 4 sIKE 33JJ0BOJILHSIE APYTY
HEpPIBHICTb.

Jlpyra HEepIBHICTh Ma€ €JIMHE PILIICHHS NpH
(a+1)*>—ala+1)=0,
=4

a < 0.

[Tpu uboMy npyra HEpiBHICTh Ma€ €luHE pilieHHs x = 0, sike HEe 3a10BOJIBLHSE MEPIILy
HEPIBHICTH .

a—=—1.

B; _ 3 4
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