Ex3amenyJ ynuk ne crat 1a MATEMATHUKD

BapuanTa 1eMOHCTPATHB)
MaTepHuaJsesiop e anpevyuepe a KYHOIITHHIEJIOP

NeHTpy peajan3aps biH anyJ 2023 ek3ameHyJIyil YHUK Jie CTAT Jia
MATEMATHK?

Excruiukanui Jia BApMAHTA AEMOHCTPATUB)
a maTepuaJiesiop ae anpeunepe nearpy EYC n1a matematuks
a anyayii 2023

BapuanTta neMoHCTpaTuB? €cTe JeCTUHAT? MEHTPY a J1a O BIHKUIIYUPE JIecIpe
CTPYKTypa BHUMTOApeIOp MaTepualie Jieé amnpedyuepe, Jeclpe HyMmdIpyd e
BIHCOPYUHIPB, Jecpe (popma JIOp 11 HUBEITYJI JIe KOMILJIEKCUTATE.

blucapunnspuiie BapuanTeil 1eMOHCTpATHBE HY pedIiiekTd Toare BIHTpeOIpusie
KOHIIMHYTYJTy#, Kape ToT (U MHKITyCe bIH MaTepuaselne Jie anpeurepe b anyn 2023.
CrpykTypa JIyKpIpHil €cTe JaTd bIH creduduKaime, sp JUCTa BIHTPEOIPUIOp — BIH
KOAU(PUKATOPUIN €JIEMEHTENOP KOHLUMHYTYJIYH IIM YEPHUHILENOp KITpPE HUBEIYII
NperaTHpeit a aOCOMBEHIIMIOP OPraHU3AIMIIIOP /1€ BIHBIIPMBIHT NEHTPY a peannsa
eK3aMeHYJI YHUK Jie cTaT biH anyn 2023 ja MaTeMaTuk?.

Jlykpaps ne ek3zamuHape ecte ¢opMard OUH J0Yyd MHIPIb, Kape audepd aymd
KOHIIMHYT, KOMIUIEKCUTATe WM HYMAIPYJI 1€ BIHCOpUYUHIph. Kputepuyn craOuiaut
buekspeii mpip a TyKpIpuid ecte popma BIHCOPIHHIPUIIOP:

-napts 1 koHuuHe 12 piHCApUMHAPE (BIHCIpUMHIpHIIE 1-12) Ky paciyHC CKypT;
-mapts 2 KoHIHe 4 BIHCIPUMHAPD (bIHCOpunHIpHIe 13-16) Ky pacmyHc

CKYPT M YW HY BIHCOPYHHAIPD (BIHCOpUHHAIpMIIe 17-21) Ky paciyHC

necdoaurypar.

Jlyr» HUBENyJ J1eé KOMILIEKCUTATE BIHCOPUHHIPHUIIE CE€ PErapTu3s3d biH ey
ypMaTOp: BIHCApuMHIpUie 1-12 ay nuen ae 6a3d, siHCIpuuHIpwie 13—-20 — HuBen
puanKaT, biHcOpurHaps 21 ce pedepd Ja HUBEIY BIHAIT JI€ KOMIUIEKCUTATE.

blucapunHaps ky pacnyHc ckypT (1-16) ce cokoaTe BIHACIUIMHUTI, JaKd bIH
dbopmymnapyn Ky pacnyHcypb Nel ecte Qukcar pICHyHCYNl KOPEKT bIH (GopMmd Je
HYMDp BIHTPET cay (pakiiue 3eunman GUHUT?.

Pe3onBaps xopekTs a guexdpel TuH bIHCIpUMHIpHIE 1-16 ecTe ecTUMard Ky
yH ITYHKT.

Pe3onBaps kopekTd duexkspeit 1uH piHCIpuuHIpmie 17 - 18 ecre ectumars Ky -
2 nyukre; 19 mm 20 — 3 nmynkre mm 21 —4 mynkre. [lyHkTa)xyn Makcumai nmpumap
NEHTPY BIHACTUTUHUPS TyKpapuii — 30 myHKTe.

Kputepunie npeseHrare e eBajgyape NEPMHUT C3 bIHIENIEKEIb YEpUHIIENE
NPUBUHJ JCIUIMHATATS I  KOPEKTUTYIUHS pe3onBapwiop. IleHtpy ¢uekape
BIHCOPUMHAPE Ky PICHOYHC Aec(aIypaT, UHKIYCd bIH BapHaHTa JAEMOHCTPATHBI, CE€
MIPOIYHE O PE30JIBape JIUH YeJie MOCUOuIIE.

Bapuanra aemMoHCTpaTuB3 a MaTepHalejop [ amnpedyrepe, CUCTEMYI Jie
eBajyape, cneurpuKanus mu KoaupukaTopuili BOp axyra c3 enadopailb CTpaTexus
ne nperatupe k3tpe EYC na Mmarematuko.



HNHCTpYKUMYHD JIa BIHACIVIMHUPS JYKPIPUH

Jlykpaps Jie eK3aMHHape €CTe aIKATYUTD JIUH JI0Y? MIPIb, MHKITY3bIH] bIH CHHE
21 ;e BIHCOPYUHIPE.

[Tapts 1 xonumHe 12 BIHCOPUYMHAPH Jia HUBEI Jie 0a3d /e KOMIUIEKCUTATE Ky

PACIYHC CKYPT.

[TapTs 2 xoHmWHE 4 BIHCIPYMHAPH J1a HUBEI PHAUKAT JIe¢ KOMIUICKCUTATE Ky
PACIYHC CKYPT 1A S5 BIHCOPYHUHIPH JIa HUBEII PUIUKAT 1A BIHAJIT JI¢ KOMIUICKCUTATE
Ky pacIyHC AecdaIurypar.

[leHTpy BIHACTUIMHUPS JYKPIPHUM J€ eK3aMHHape jla MaTeMaTHKd ce aTpulye
3 ope 55 munyTe (235 munyTe).

Pacnyncypune na siHcapunnspuiie 1-16 ce ckpuy biH GopMd e HYMdIP BIHTpEr
cay dpakiue 3euumMaid GUHUT?.

HymMmepene ckpuellb bIH KbIMITYpUJIE PICITYHCYPUIIOP bIH TEKCTYJ JIYKPIPUH, sIp
amnoii jie Tpancdepails biH hopmysiapyni Ky pacmyHcypb Ne 1.

P>cnync: =08 . 10-0,8

blanennuannan siHC punHIpuie 17-21 ce uepe ae CKpuc pe3osBapss KOMIUIETI
II1 PICIIYHCYT bIH (OpMyNIapyi Ky pacimyHCypb Ne 2.

Toare popmynapene EYC ce biHAEMIMHECK Ky 4YepHSUID HArp? anpuHcd. Ce
nepMuTe GosIoCUps MUKCYPUIIOp Kaluiiape, Ky Kell cay Ky MEeHHIID.

Jla BIHACIUIMHHUPSA BIHCOPUYUHAIPWIOP c€ mnoare (OoJIOCH MakKylaTopyJl.
blnckpuepuiie bIH MaKkyJIaTop Hy Ce€ sy bIH KOHCUAEpALUE J1a allpedrepst JIyKpIpHUU.

[lynkrene, akymynare ne KdTpe JlyMHSBOAcTpd? MEHTPY bIHCOPUYUHIPUIIE
BIHJCIUIMHUTE, c€ cyMma3d. CTopyuuM-Bd €3 BIHACIUIMHULIBL KBIT Mail MyJTe
BIHCOPYMHIPB 1M €3 aKyMyJIallb YeJl Maii Mape ITyHKTax.

B3 oopum cykuec!

Pycnyncyn na wincipuunidpune 1-16 ecme nymp wvinmpez cay ¢pakuyue
3eyumany  uunumi. Pircnyncyn cxkpueuv wvin  POPMYIIAPYJI KY
PICIHIYHCYPh Ne 1 wvin napmsa Opanmi Oe a4 HYMIPYa bIHCIPUUHIPUIL
bIHOENnIUHUmME, bIHUENbIHO Ky npumyi nampiyei. Quekape yughpi, cemn munyc
wiu eupzyn) cKpueuwv blH NIMPIYE anapme blH KOPECHyHOepe Ky mooenene
apymame viH hopmynap. Ynumayunie oe micypi Hy ecme Hedecap 0e CKpuc.

MapTa 1

1. Yene maii cumnie npooneme.
blnauums omyayi ecre 6 ¢pyryps 1 moua. ExcnpuManb bBIHAJIUMMA JYH bIH
yeHTUMETPH, 1aK3 1 ¢yt ecte eraa ky 12 moJasn. Jlyanb bIH KOHCHAepanue, K3 1
10JI ecTe eraj Ky 2,54 um. POTyHKMIb PICIIyHCYJI IIBIHI J1a YH HYM3P bIHTper e
YeHTUMETPH.

Pe3zonsape.
blmsmmums  omynyid  ankatyemre (6 - 12 +1) - 2,54 = 185,42 um. Porymxunf,
obrmHeM 185 um.
Pacnync: 185.
cay




Yoxkomaara koct? 35 pyoJie. JlymMmuHuk? j1a cynepMapkeT aKIMOHS3) 0 MPOIyHepe
CIEeYHAII. AKUTBIHAY-Ce MEHTPY A0Yy3 Y0K0JaTe, KyMIIIPITOPYJI IPUMeIITe TPel
(yHa bIH kang0y). KpITe yokosare ce moare ae npumut ae 200 py6Jie TyMUHUKD?

Pe3zonsape. 200 40 5
bImmaprium 200 na 35: 35 7 57

AdacTta BIHCAMH?, K3 Ba (pu mocubuin je kymmdpar 5 yokonarte. blaks 2 Bop ¢u
odepute kaaoy. bla Totan ce mot obuHEe 7 YoKoJIaTE.
PacnyHc: 7.

2. Ilpobneme na npouenme.
Ousist a KeJATYUT bIH MarasuHyJ ae Kk3pub S00 pyose. [lenTpy KyMImpaps KIpumi
ea a KeJaTyut 65% auH cymd, sip nentpy kajdengap — 20% aun cymd. Kbite
pyo0Jie KocT3 pectya Mapduii Kymmpare?

Pe3zonsape.
[lenTpy a mpokypa pectyn mapduii c-a kenryut 100% — 65% — 20% = 15% nun
cymd, ye ankaryemte 500 - 0,15 =75 py6.
Pacnync: 75 py6.
cay
[pumya mymdp koHctutye 35% auH aj goiljss HymaIp, sp an Tpeiias — 80%
JUH aJ1 D0 HyMdIp. AdJuianb mpuMyJ HyMIp, JaK) ce LITHe, KI eJI ecTe Mail
MMK JeKBIT aJ1 Tpeiis Ky 18.

Pe3zonsape.
Hudepenna nuaTpe an Tpeins mm npumyn Hymdp koHctutye 80% — 35% = 45%
nuH an jovns Hymap. [Ipun ypmape, an moins Hymdp ecre eran ky 18 : 0,45 = 40.
ATyHu pumyn Hymap ecte eran Ky 40 - 0,35 = 14.
Pacnync: 14,

Flre)d

3. Humups zpagpuuenop wiu ouazpamenop.
Kbina aBuonyJa ce adguid bIH 300p OpM30HTA,
(¢opua e puaukape, ye aKUMOHA3) e aApPUIlb,
JAeNuHIe HyMai 1e BUTe3).
Ile nmecen ecrte ap3TaTd ayacTd JeneHJAeHI .
NeHTpy YyH KapeBa aBuoH. Ile akca 0 100 200 300 400 500 v(key)
a0cumcesiop ecre HOTard BuTe3a (bIH
KHWJIOMETPH Tie 0p3), me aKca opaoHaTesop — (popua (bIH ToHe e popid). Jla yH
MOMEHT AaT (opua ae puauKape c-a erajar Ky o ToHd ae ¢opud. derepmunannb
AyN) JeceH, Ky Kblllb KWJIOMETPHU Ne Op? Tpedye MIPUTI BHUTe3a, MEHTPY Ka
dopua e puaukape ¢3 ce MIPSICKI NbIHI Ja 4 ToHe aAe dopud?

Pe3zoneape.
Jlun rpaduk ce Beze, k3 neHTpy ¢opua e puauKape Jie 0 TOH3 Je GpopLd BUTE3a eCcTe
erad Ky 200 km/opa, sp neHTpy dopua e puaukape biH 4 ToHe Ae (Gopip BUTE3a
ecte eram Ky 400 xm/ops. Actden, Bureza Tpedye MIPUTI Ky
400 — 200 = 200 xm/opo.
Pacnync: 200.
cay
Ile nmarpam? ecte ap3TaTd TeMiepaTrypa Meaue a aepyJyi (bia rpaae Yencunyc)
bIH CaHkT-IleTepOypr nenTpy puexape jyns a anyayii 1988. Ile opusonrand ce
HHIMK? JIYyHW/Ie, I@le BepPTHKAJI) — TeMieparypa biH rpage Yescuyc.
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JderepMuHanb Aynmd auarpamd, KbiTe JyHb ay QOCT, KbIHJ TeMIepaTrypa Meaue
JIiyHap)3 a ¢ocT Maii cyc e 3epo.
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Pe3zonsape.
Juu nuarpams ce Bene, K3 TeMiieparypa Meaue JyHap? a pocT Mail cyc Je 3epo e
napKypcys1 a / JIyHb JWH JIyHa alpyjiie MbIHY bIH OKTOMOpHE.
Pacnync: 7.

4. JIykpyn Ky hopmynene.
Jak3 p1, p2 mM pP3 — HyMmMepe mpuMe, aTyH4 cyMa TYTYypop AHBHU3OPWJIOP a
HYMIPYJIyii P1- P2+ P3 ecte eramd Ky (p1+ 1)(p2 + 1)(ps +1). Adaaup cyma
AMBU30PUJIOP HyMIpyay# 115.

Pe3zonsape.
Heckommynem HyMapya 115 vin daktops npums: 115 = 5 - 23. T[Ipun ypmape, cymma
TYTypop auBu3opriiop Hymapynyi 115ecte eramd (5 + 1)(23+ 1) =6 - 24 = 144,
Pacnync: 144.
cay
Jymxums oucexroapeii lc, nyce ;1a narypa Tpuynrionyii ky aarypuie a, b mm ¢

2
ce KAJKKYJIs3) Aym ¢opmy.aa lc = J ab (1 — (ai b)z)' Tpuyriwa ape JarypuJe
ae 6, 8 mu 7. Adaanb JyH:KUMS OHceKTOapei, ayce Jia JaTypa Ky JYH:XKUMS /.

Pe3zonsape.
AdmMm nyHkuMs OuceKkToape, ayce Jia JaTypa Ky JIyHXKAMS 7.

MR M

1 1 1 3 433 2.3
2\/12(15)(1+5)2 12.2-3 =2/ 55~ =2-5=6.

Pscnync: 6.

B

5. Peusiya nampam), nianyn 0e Koopooname.

Ile o doae bIH MITp3MEIE KY JUMEHCHYHSI MITPIUeayayi 1x1

ecTe IaT YH YHI'b. A(iallb TAHKEHTA YHI'HOJIYH AAT. ) A
Pe3zonsape.




B Kob6opsim nepnenavkyiapa BK nun  nynkryn B katpe
cemuapsnta OA. TamxkeHTa yHTIONYH acKyIUT BIH TPUYHTIOJ
i APENTYHIMK €CTE erajd Ky panopTys KaTeTed omyce K3Tpe 4s

0 4 &TYpam. ABBIHJ BIH Beniepe, k3 BK = OK, oOnuneMm:

BK
to JAOB — te /KOB — 2% _ 1,
& & OK

K

Pacnync: 1.

O aaT3 MeTOad e pe3oaBape.
KoGopeim mnepnennukynapa BK nun nynkrtyn B katpe cemuapsanra OA.  Jlun
CraJINTAaTs KaTeTeJIop a TPUYHTIOAYyW aApentyHruk KoHCcTpyuT KOB dauem
KOHKITy3Usl, K3 aMOely YHTIOpb acKyuuTe ChIHT erane ky 45°. Ilpun ypmape,
TaHXEHTa KIyTaTd ecte erai Ky 1.

O aaT3 MeTOID 1€ pe3osaBape.

Cemupnpsinta OB Tpeue ex3akT ne-a JIYHTYJ JMAaroHaJeNop MaTpaTesiop pereie.
[Tpun ypmape dbopmsizs ky cemuapsinta OA yH yHTH e 45°. TamkeHTa auecTyl yHTb
ecte erai Ky 1.

cay

Aduanbs apusi marpyJarepy.yid, Beipdypuiie K3pys ay kKoopaoHarteie (4;2),
(8; 4), (6; 8), (2; 6). y

-

Pe3zonsape. 8
ITarpynaTepyn OECKpUC €CTe MaTpaT. ApHs HATparyilyid €cre g| -
erayid Ky narparyJ JIaTypuu Jyi. 4|1

Jlarypa narparynyi ecre eraid \/(g — 4)2 +(4— 2)2 =20 >
AtyH4 apus natparynyit S = 20. :
Pacnync: 20.

6. Enemenme ane meopueii npooaduaumiIuuiop.

BIHTp-yH eKcHepuMMEHT ajieaTOpuy ChIHT apyHKaTe J[0y) 3apypb. AdJianb
NpodaduIUTATS, KI BIH CyM? BOP K3/ 8 myHkTe. POTYH:KMIB pe3y/aTaTy 1 NbIH?
JIa CyTHMb.

Pe3zonsape.

Hymapyn ne pesynarare, bIH Kape BOp K31 8 NMyHKTE, Ka ypMmape aji apyHKIpHi
3apypuiiop ecte eran 5. 2+6, 3+5, 4+4, 5+3, 6+2. Ouekape AUH 3apyph M0ATE KIS
BIH IIIaC€ BEPCHYHb, J€4 HyMIpyJd ToTan ne pesyiarare 6-6 = 36. [lpun ypmape

5
— =0,138...
npo0adMIUTATS K3, BIH CyMd BOp K375 8 MyHKTE, ecTe eramdy 36

Pscnync: 0,14.

cay

Kamepa ecte mirymmuHat) e yH ¢geannap Ky a0y 0exkypsb. [Ipod6adunurars k3 yH

0ek ce Ba apae mne mnapkypcy’a aHyayid ecre eramd ky 0,3. Deunus

npoodaduIuTAaTH, KI Me NapKYypCyJI aHYJIYH Yes MyIHH YH 0eK Hy ce Ba apJe.
Pe3zoneape.

BoM racu npobabuiiurats k3, ce Bop apjae ambene 0exkypb. AuecTe €eBeHUMEHTE ChIHT

WHJCNEHACHTE, Npo0admiIuTaTd NpPOAYCYJIyl JIOp ecTe erajgd Ky MOpoaycy

npobabunuanmiiop agectop esenumenre: 0,3-0,3 = 0,009.

EBennMeHTy1, 4e KOHCTI, K9 HYy c€ Ba apje 4en nmynuH yH Oek, ecte omyc. [Ipun

ypmape, npobadmiurars ayit ecte eram ky 1 — 0,09 =0,91.

Pacnync: 0,91.




7. Exyauuii cumnie.
Pe3osaBannb exyauus log, (7 + 6x)=log,(7 — 6x) +2
Pe3zoneape.
O6cepsaM, k3 2 = 10924 mm ponocum popmyiia log,b+log,c=log,bc.
ABeM:

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

7
x> —6,
74+6x >0, = < x=0,7.
& log, (7 + 6x) = log, (28 — 24x) < 7
7+ 6x =28 —24x =70
Pacnysnct: 0,7,
cay
PesoaBanb ekyanus 925X =18 52+5x
Pe3zonsape.
TpeueMm myTepurie yia ayesb 6a3o:
) ) 924_54- 9 2+5x 9 1
+5x __ . &52+45x — z — | = — —
9 =1,8-5 ¢—52+5-"_1’8®(5) _(S) & 245x=1&x=-0,2.

Pscnync: —0.2.

8. Ilnanumempusn : npodaeme, n1ezame Ky yHeiopuJe.
bIn Tpuynioa ABC yurioa C ecte eraa ky 90°,

_v5
COsA = ? BC=5. Apaaun AC. <

Pesoneape. A 8
ABeM:
, \ V5
ac_ BC _BCcosA  BCcosA 5% V5 5 s
_[gA_ SinA _\fl—COSZA_ l_%_\ 5 2\@_ a
Pacmync: 2,5.
cay 7]
bIn Tpuynrioa ABC AC = BC, AB = 10, pimdauumsa AH C
ecTe erajnd Ky 3. Ajaanb cunycya yarwoayii BAC.
Pe3zonsape.
Tpuynrron ABC ucocuen, ues 4ye BIHCIMHD K3, yHropuie L B
BAC mu ABH cwIHT erane ka yHTIOpb Jie Jia 6a3a JTyi.
AH 3
sin /BAC = sin/ABH = — = — =(,3.
AB 10
Pacnync: 0,3.

9. AHajau3a rpaduyesiop 1K IMATPaAMEJIOP.
CTaduauib 0 KOPECHOHJIEHI)d BIHTPe (QYHKIUWIE MM KapPaKTePUCTHYUIIE
adecTop QyHKIHH e cerMeHTyJ1 [2; 5].




®YHKIIUAN KAPAKTEPUCTUYNJIE ®YHKIHUNJIOP

A)y =5x - x° 1) ®yHknus JecKpeniTe me cermenTyJ [2; 5]
B)y=2x+1 2) ®yHKIHA ape NYHKT Jie MAKCHM I1e cerMeHTy.JI [2;5]
B)y=16-2x 3) ®yHknus ape MyHKT Jie MAHHUM I1e CerMeHTYy.JI [2; 5]

4) ®yHKIHA KpelTe 1me cerMenTyJ [2; 5]

Ny=x2-8+3

bla Taben cy6 ¢uekape nmuTep> HWHAUKAL HYMIPYI
KOpPECITyH33TOP.

A|b | B |T

Pe3zoneapee.

AHnanusaM Quexkape JUH KapaKTepUCTHYb.

1) ®yskmus jgeckpemrte mne cermentyn [2; 5]. Jun dyskuuumie mnpeseHTare
JECKpeITe 1me cerMeHtyn [2; 5] pynkuus B.

2) ®yHknug ape MYHKT Je MakcuM ne cermeHtyn [2; 5]. e dyHKIMne
NPE3CeHTATEe ape MYHKT J¢ MAKCUM e CerMeHTYII [2; 5| pyHKuus A.

3) dyHKIMS ape MyHKT e MUHUM 11e cerMeHTy [2; 5]. Jun dyHKumie npe3eHTare
ape IMyHKT JIé MUHAM Tie cerMeHTy [2; 5] dynkmus T

4) dyukuus Kpemrte ne cermeHTyn [2; 5]. Jlun dyHkuumie npeseHTare Kpeuire 1e
cermenTyn [2; 5] dyHkius b.

Pacnync: 2413, -

cay
Ile gmecen chIHT apiTrare rpaukya

(pyHKIMeH 1M TAaHXKEHTeJle, Ayce Jia rpaguk lA B /-\ ¥ N
BIH NYyHKTeJe Ky abcumcene A, B, C mmu D. ‘ W D XNx

bln ko/si0aHa DUH ApANTA CHIHT HHAMKATE |
Bajioapsi jAepuBarteii bIH mnyHKTeJse A, B, C
mu D. ®onocuna rpadguky’, nyHenb bIH Ny
KOpPeCIOHAeHID (PHEeKIPYH NYHKT Bajioaps ~

AepuBaTeil GpyHKIUEH bIH €1

ITYHKTE BAJIOAPSI I{EPI/IBATEI71
A 1)0,5
B 2)—0,7
C 3)4
D 4) -3

Ckpuels bIH pacnyHc andpere, aparxsHy-ne s opmans, | A | B | C | D

KOPECIYH33TOp JINTEPENOP:

Pe3zoneape.
®ue yHrod, Gopmar Jie TAaHKEHT? 1K JUPEKLUS MO3UTHBY a aKCcel adCcuKcenop, ecre
erayi Ky o, sip Koe(pUUHEeHTYI YHTIOJIAp ajl TaHmkKeHTeii— K. ATyHu:

a k
o =0° k=0
0° < a < 45° 0<k<1
o = 45° k=1
45° < a0 < 90° k> 1




90° < o < 135° k< —1
o = 135° k=—1
135°<a<180° | —1<k<O

Basnoaps nepuBareii bIH MyHKT €CT€ €raid Ky KOCPUUHEHTYJI YHTIOJap ajl TAHKEHTEH,
JyCce BIH a4ecT MyHKT. Actden, ooruaem kopecrongennma A —4,B—3,C—1u
D—2

Pacnync: 4312.

10. Cmepeomempus.
IMupamuna ayii Xeomc ape ¢opma yHed mnUpaMuae
narTpyJiatepe peryJare, Jatypa 0aseil a KIpys ecTe erajid
Ky 230 m, sap bimdjauumsa — 147 m. Jlatypa 0aseid a
eK3eMILIAPYyJyil AUH My3ey a mMUpaMHuaen ecre erajgd Ky
115 um. Adaanpb BIHAIIMUMSA €K3eMILIAPYJIYiHl JTUH MYy3ey.
P3cnyHcy 1 bl Ja1b bIH YEHTUMETPH.

Pe3oaBape.
®due x - BIHAIIUMS EK3eMIUIapylayd AUH My3ey. AQidMm, Kape ecTe pamopryl
narypunop: 115:230 = 1: 2. Actden ce panopTd WK BIHAILUMUIIE:
x:147=1:2=x=147:2=173)5.
Pacnync: 73,5
cay
Ilnanya, ye Tpedye nmpuH Tpei nynkre A, B um C, pimnapre
KyOyJ bIH J0y3 noJguenape. Koite ¢ene ape nmosueapyJ, Ky
maii myare demne?

Pe3zoneape.

bln cekunyHe ce oOLMHE yH marpyjiarep. YHa JUH QUrypuie / m, W"

OOIIMHYTE BIH ypMa ceKIuyHel ape 15 mykuii mm 7 dere, sp a 1 @77/ /
anta — 9 mykuii mm 5 ¢erne. [Ipun ypmape, ¢purypa kayrard / /

Prenyne. . | _

11. Anescepa eepcuyneii onmumaie
YH xanTop anH MockoBa aopeinre ¢3 BU3UTe3e narpy opame a UHemynyu ge
Ayp auH Pycus: Baagumup, fpocaasia, Cy3pan mu PocroB. AxeHuus ae
TypucMm odep3 pyre Ky 0 BU3HTI bIH YHese opamie aje Uuenynyi ne Ayp IuH
Pycus. Undopmanus aecnpe npemys Oujiereop MM pyTe ecre Mpe3eHTaTd biH
TabeJl.

Hymapya pyreid Opamene Bu3urare IIpenya (pyo.)
1 Cyznan, Spocnasi, Bragumup 3900
2 Pocros, Biagumup 2400
3 SApocnasi, Bragumup 2100
4 Cysnan 1650
5 Poctos, Cy3nan 2700
6 Spocnasn, PoctoB 2350




Ye pyTe Tpelye €3 ajsiry K3J3TOPYJI, IEHTPY a BU3UTA 4Yesle MAaTPy opaiie M ¢3

kejatye mail nmyuuH jge S000 py6sae? blu pacnyHc MHAMKANBL HYMail yH ceT e

pyTe (3p3 JOKYpb Jubdepe, 3aNATHIX U APYTUX TONOJTHUTEIbHBIX CHMBOJIOB.
Pe3zonesapee.

Kamytopyn Tpebye ¢ Buzutese opairys PocTos, Aed ek3ucts 3 ONUUYyHb — €3 ajsard

cay a Jioya, cay a 4uHYs, cay a macs pyTd3. Jlaks Ba anexe pyTa Ky HyMdIpyJ J0M,

aTyHY Hy Bop (pu 6aHb cyduuueHUp MeHTpy Toare opamene. J[aksy Ba ajnexe pyTa Ky

HYMD3pYJI 1Iace, aTyHY sipa1Ib HY BOp ¢u O0aHb cyUUYUEHIb IEHTPY TOATE Opallere.

Jlaks Ba anexe pyTa Ky HyMdIpYJl YMHY, aTyHY JIybIH Y€l Mail eTeH HyMdp 1€ pyT?d

(3) BoMm Bu3uTa TOATE Opariene, kentyuna 4800 pyo.

Pacnync: 35 cay 53.

cay

@®ypuusopya ae HWHTepHer (kKomMmaHusi, Kape QypHHM3S3) CepBUYHI e

KOHeKkcuyHe j1a UnTepHeT) odepd Tpeil miiane Tapudape.

ILnan rapudgap Takca ne aboHamMeHT Takca ne Tpaguk
[Mnanyn «0»  |Hy-# 2,5 py6.neatpy 1 M6
2 py6. nentpy 1 M6
[Tnanyn «500» |550 py6. nentpy 500 M6 tpaduk me ayHd Heete 500 M6
1,5 py6. nentpy 1 M6
[Tnanyn «800» | 700 py06. neatpy 800 M6 Tpaduk me ayHd Hecte 800 M6

Yruauzaropy.a npecynyHe, k3 Tpaduxy. ayii Ba aaxdtyu 600 M6 bIH JyH? 1IH,
peelnH] IUH a4yacTa, ajexe 4dej Maid epruH miad rapudap. Koite pydse Ba
IUIDTH YTHJIM3 ATOPYJI Ie JIYH), 1aK) TPpaguKyJ JyH Ba U BIHTP-aAeBIP eraj Ky
600 M6?

Pe3zonsape.
[IpeksyToM TOaTe BEPCHUYHUIIE.
Koudopm Ilmanynyit «0» yrunusaropyn Ba kentyw 2,5 . 600 = 1500 py6. siH myHD
neHtpy 600 M6 ne Tpaduk.
Kondopm mnanynyit «500» en Ba kenryu 550 pyO. meHTpy Takca je aOOHaMEHT
nentpy 500 M6 mm 2 . 100 = 200 py6. maii mynT ka en. [Ipun ypmape cyma ToTamd
bIH JIyH? Ba ankdTyn 550 + 200 = 750 pyo®.
Kondopm mnanynyit «800» yruimuzaTopysl Ba KeITyd bIH JyH? neHTpy 600 MO a
tpaduxynyi 700 pyO.
Us maii npodutadbuid onmuyHe ecte 700 pyo.
Pacnync: 700.

12. Hnezanumiyuii cumnie
IlenTpy ¢uexape auH 4Yesie NATPY HHETAJTUTINL JMH KOJ0AHA [MH CTBIHIa
KOpeCIyH/Je YHa JAHH COJYHHHMJIe AUH KoJioaHa auH Apsanta. Cradwiuub o
KOPECHOH/ICHID bIHTPE HHETAJIUTINUD LI COJYyLHHUIIE JIOP.

HUHET'AJINTATE CoJIyuu
A) 0,5>2 1) x>-1
B) 0,55 <2 2)x>1
B) 2¥<2 3)x<-1

r)2*>2 4 x<1




Ckpuenp bIH paCIyHC yndpene, apaHKbIHIy-J€ bIH OPIUHS, Al B B r

KOPECITYH33TOP JIUTEPEIIOP:
Pe3zonsape.

AdmM My M COTYIUIIIOP TEHTPY (PUueKape HHEKyaIue.
A)O,S‘r >2& —x>1ex<—1.
B)O,S‘r <2 —x<lsx>-—1.
B)Z"r <2< x<l1.
F)Z"“ >2<x>1.
Pacnync: 3142.
cay
Ile apsinT? ecTe HOTAT HYMAPYJa M miu nynkrese K, L, M mm N.

K L m M N
— ||| 4| | = | »
-1 0 1 2 3 4 5

ITYHKTE HYMDP
A)K 1)6—m
b) L 2) m*
B) M 3) m—1
NN 4) 2

m

Ckpuenb bIH PICIYHC 4bperne, apamkbHAYy-Te BIHOPIUHESL, | A | 5 | B | T

KOPECIYH33TOp JIUTEPEIIop:

Pe3zonsape.
O06cepBam, K3 l<m<?2, peece,

5 2
4<b6-—m<5 1<m <4, 0<m—-1<1, _2<_E<_1'
Pacnync: 4321.

Hy yiimauw ¢> mpancghepaub moame pacnynucypuie vii popmynapyn Ky
pacnyucypo Ne 1

IMAPTHA 2

Pycnyncyn na vincapuundpune 13-16 mpeodye c3 pue yn nymap vinmpee cay
¢paxyue 3euumand unums. Picnyncyn mpedye ckpuc vin opmynapyn Ky
pacnyucypo Nl win  napma oOpanmiy 0e Ja HYMIPYA  bIHCIPUUHIPULL
blHOenJIuUHUmMe, bIHYenovlHO Ky npumyn nampiyen. Quexkape yugpi, cemn MuHyc
Wiy eup2ynd cKpueusb blH NIMPIYE anapme blH KOpechyHoepe Ky mooeieie
apamame viH popmynap. Yuumayuie 0e micypd Hy ecme Heyecap 0e CKpUc.

13. Kankyne wiu mpancgopmipo

2 51
I'yenub Bastoaps exkcnpecuein V12 cos? - V3

Pezonsape.

Sx S5t S5n T
va cosj \/_—\/_(QCOS?E—I) ﬁcos?— 3005(?5—8):



Qo]
S
L8]

=—\/§COS%:—\/§- =—==-1,5
Pacnync: —1,5.
cay
. log, 80
I'3cuup Bajioapsa ekcnpecuen ———
3+log, 10

Pe3zoneape.
Edekrysm Tpanchopmapuiie:
log,80  log,(8-10) log,8+1log, 10 3 +1logy10
3+1log, 10 3+1log, 10 3+1log, 10 3+1log,10

Pacnync: 1.

14. Cmepeomempus. o
bln 0a3a npusMmei apente ce adguid YH TPUYHIb APENTYHIUK L | ~

Ky KateteJsie 6 mu 8. Mykuuiie jiatepajie CbIHT eraje Ky — .
/4

Adaans BOJIYMYJ YUIMHAPYJIYH, YMPKYMCKPHC avyecTel
npusMme.

Pe3zoneape.
Kondopm Teopemeit nyit [Iuraropa nyHxKuMsl UIIOTEHY3€l TPUYHTIONYH Jie Ja 0a3d

ecte eram Ky V62 +82=10. bIH KbIT HIOTEHy3a eCTe aUaMeTpys Oaseii
YIIMHPYIYH YUPKYMCKpPUC, BOTYMYJ JIyH

Pacnync: 125.
cay
Aduaub BOJYMYJ NUPaAMHUAEH maTpyJjarepe peryJare,
Jarypa 0a3eil a K3pesi ecTe erajd Ky 4, sip MyKus Jiarepajn
eram ky V17.

Pe3zoneape.
Ky axytopyn teopemeir nyit I[lutaropa admdsm bsHAIIIUMA dereit yarepane a

3 hy =1/ (V17)2 =22 =/17—4 =/13.
nupamuaei (Ny):
Jle acemenst Ky axxyTopyna Teopemeinn nyi [Iutaropa admadm BIHAAIUMS TUPAMHUICH
(h2):
hy=1/(V13)2 =22 =/13—4=/9=3,

Admom apus 6aseil a mupaMuIcH: Socn. =4 -4 =16.

1 1
o V - _Socn'fzz = v - = ].6 * 3 — ].6.
AdM BOIyMYyIT IUpaMHUIEH: 3 3

Pacnync: 16.

15. Banoapsa us maii mape wiu us maii MuK? a hyukuue.
Aduann Bajoaps us Maii Mukd a ¢pynkuumeir Y = 4 tgX — 4X — ™ + 5 ne

T n]
cerMeHTvJI | ——, —|.
y 4’ 4



Pe3zonsape.
Admm nepuBata pyHkuuei gare:

! b g 1) = 4tg?
i — — — — o X.
Y = Costx cos2x ©

JepuBara ainaTd ecTe HEHEraTuBd 1€ CETMEHTYJ AaT, PyHKIHA [1aT? KpeliTe e e,
Jie adest Bayioaps 4si Mail MUK? a GyHKIUEH 1€ CErMEHT ecTe

T T A
(TN 4y (__) 4.2 _pis—1.
"( 4) e\7g) g

Pacnync: 1.

cay
Aduane NyHKTYJ e MUHEM ai ¢ynkuueii y =3x — In(x + 3)3.
Pe3zonsape.
OGcepBaM, KD y=3x—3In(x+3).
Jomenuyn e nedpuaunme an QyHKIueii— uHTEpBan Aeckuc (—3;+4o0).
3
Aduom nepuBara (QyHKIUEH nare: y(x) =3— 3
X+
“. 3
Admdm 3epoypuiie qepuBaTei: 3_ = 0 =1
x4

[TynkTyn aduat anapuuHe UHTEpBaTyayi (—3;-+4oo).
HetepmuHdM ceMHene nepuBaredd (GyHKIHUEW MM apdTdM I JIECEH KOMIIOPTaps
byHKIIHEH:

(-

3 "'\-\.h‘ _2 ---__._..J' A

min

[TyHKTYT MUHUM K3yTaT €CTe x = —2.
PacnyHc: —2.

16. IlIpooneme mexcmyae.
IIpun npuMa usiB3 Tpeye Ky 2 JIMTPH Jie amd e MUHYT Mail MyUHMH, 1eKbIT IPHH
a noya. Kelub JIUTpH A€ and me MUHYT TPeK MPHH a J0ya UAB), JaK) ea yMIuIe
pe3epBopyJ Ky BojaymyJ e 130 surpu ky 4 MmuHyTe Madl perneae, 1eKbIT IPUMa
SIB? YMILJIE pe3epBOpPYJI Ky BoJaymyJ ae 136 qurpu?

Pe3zoneape.
®due npuH 1sBa a Joya TPEK X JIUTPH 1€ afd bIH MUHYT, X > 2, aTyHY NPUH NpUMa
B3 TpeK (X — 2) JIUTPH bIH MUHYT. AJIKITYHM TaOCITyJI AyII3 AaTesie MpoOIeMeii:

HpoaykruBurars (i/MmuH) | Tumnya (mun) | Boaymya ge Jykpy (J1)
136
[Tpuma 11583 x—2 136
x—2
130
A noya 115183 X e 130
.

Jleoapeue a noya LSIB3 a YMIUIYT pe3epBOpyd Ky 4 MuHyTe Mail pernene, oOLMHEM
eKyaIusi:
136 130

x—2 X

4

Pe3onBam exyanus:



136x — 130x 4260 — 4x* + 8x 2x* —7x—130 (2x+13) (x —10)

=0& =0& =0.
x(x—2) x(x—2) x(x—2) '
x =10 cay x = — 6,5. ApyHKBIHJ COJTyLIHsI CTPIUHD — 6,5,0011HEM, K3 NpHH 1ISIBa a
noya Tpek 10 TuTpu e MuHYT.
Pacnync: 10.
cay

YH TypUCT Mep:Ke TUHTP-YH Opall bIH aJTYJ, bIH (pUueKape 3U, MepProlHa Mai
MYJIT, J€KBIT 3Wya NpedeeHT), Ky YHA 1M adessmb AucTanmd. Ce mTue, K3 biH
npumMa 3u Typuctya a mepc 10 kuinomerpu. JlerepMuHanb, Kblllb KHJIOMETPH a
Mepc TYPUCTYJ BIH a Tpesi 3M, JAaK)d TOT APyMYyJ Ji-a MapKypc bIH 6 3uie, sip
AMCTAHIIA TUHTPe opaiue ecte ae 120 kuiaomerpu.
Pe3zonsape.

bl npuma 3u Typuctyn a mepc a1 = 10 kwm, bIH a 10ya 34 — a2, ..., bIH yJITHUMA 31
— as kM. bln ToTan a Mepc Sp= 120 kM. Jlaks bIH Puekape 3u TYpPUCTYJ MEpKs Mail

MYJIT, ICKBIT bIH 3Uya MPeYeICHT?, Ky 0 KM, aTyHY

2a1+d-(n—1)
Sn = > n

yHae N = 6 3une, a1 = 10 kM. bl nama mop,
2-10+45d
2
ATYHY BIH a Tpesl 31 TYPHUCTYJI a MEPC
az=a;+2d =10+2-4 = 18km.

6=120<5d =20 d =4.

Pscnync: 18.

Hy yiumauw ¢ mpancghepauv moame pacnyucypu.ie vti gpopmynapyn Ky
pacnyucypo Ne 1

Ilenmpy a ckpu pe3onelpune wiu piIchyucypuie Jaa wiHcIpuunipure 17-21
donocuypy ®OPMYJIAPY/I KY PICIIYHCYPbH No2. Ckpueuv mait viHmolil
Hymapyn vitucapuundpuii vindenaunume (17,18 wu a.m.0.), sap anoii pezonsaps
Komnaem3 Ky aamypupe wiu pacnyuc. Pacnyncypune ckpueysv knap wiu uumey,.

17. Exyauuu, cucmeme 0e eKyauui

a) PezoaBanp exyanusi Vx3 +4x%2 +9 —3=x

0) Ideuup  ToaTre  pIMIUMHMIE  eKyalueidl  Jgare, 4e  anapuMH
9 7
CerMeHTYJyH |— E;_]'
Pe3zoneape.

a) CkpueM exyarus cyo dopmMa  /x3 +4x2 +9 = x+ 3
i dosocuHa GanTyi, K3
y >0

Vi=y& { - 3

x=y".
OO0nuHeM:

x> -3

3 2 2
X +4x +9=x"+6x+9,
\/x3+4x2+9—x+3<:}{ =Y




x=0

2 ‘I X = U:
x(x*+3x—6)=0, —34+/33 ;
X 2 -3 2 X = —
x> -3 ;
2] T
6) Hymapyn 0 anaprunue cermentyayiil 2 51 Ilentpy a kommapa 2 1 SBoM
KoMITapa qudepeHiia a4ecTop HyMepe Ky 3epo
—3+V33 7 _ —15+45V33-14  -29+5V33  —VBAI+VES
2 5 10 - 10 B 10 '
—3+v33 _7
blacsamuy, - 5 3433
Pocnync:a) —3++v33 0) 0, — 5 —:
cay ’ 2 '
5 in
cosx —COSXx _ -
a) PezosBans exkyanus 4 + 4 =3 5 o
0) I'yenupb TOATE PIA3UMHUIIE eKyallHel aarTe, ye 3
. 3

anmapuuH CerMeHTyJyH [—311'; — 7” i
Pe3onesape. 3 :
a) PezonBam exyarus, edhekrysina cyocTurymms: 405 =t :

15 t=2, :
t+-=- 1.

¢z |t=3 8 _Tn
Pesenum na cyocturyius: t = 4°°* | oOuuHeMm: 3 3

- [
x =—+ 2nk,
3
[
4C0SX = 2 COSX = —, X = —§+ 2mk,
[4cosx — 1 = S 2T
2 COSX = —— x=?+2nk,
21
X = —?+2nk,k €EZ

6) Ky AXYyTOpYyJl quKYM(i)epHHHefI YHUTApPE CCJICKTIM POA3YMHHUIIC, Y€ allaplIuH
81 71T 5

3’ 3’ 3°
7T 51

3’ 3

o 3w
CErMEHTYJIY U1 [—37‘[; — 7] .Bom npumu HyMepese: —

Pacnync: a) {—§+ nk; §+ k, k € Z}; 0) —8?71,—

18. Yuzcwps wiu ducmanue vin cnayuy
Pa3a 6a3eii kKOHYJIyHl ecTe erajd Ky 6, ip bIHJIUMMS KOHYJYH ecTe erajd Ky 8.
bl koH ecre Aycd 0 CeKIUYHe, IUIAHYJ CeKUMYHed Tpede NMPUH BbIPY.I
KOHYJYHl M Koapaa 0a3eil, JyH:kuMsi Kapei ecte erajd Ky 4. I'dcunb yHriog
AUHTPE TIAHYJ 0a3eil U MJIAHYJ CeKINYHEeM.

Pe3zoneape
[Ipexaytom Tpuynrion ucocuen AOB, ky natypune
AO=0B=r, yuue r — paza uupkymdepunueit. [ymd
KOHJUIME MYHKTYJ P — MIDKIOKys cermeHTynyil AB,
npuH ypmape, OP L AB.

[Ipexaytom TpuyHrion ucocuen AMB, ky narypuie

M




AM=MB, ye CpIHT erajne Ky JyHXHMs )KeHepaTtoapeil Konyyi. JIuH konauuus, k3 P
— MIUKJIOKYJN cermeHTynyil AB ypmsazs MP L AB. Acrtden, asem, k3 OP L AB
MP L AB, mm, npun ypmape, yarion £ZMPO ecte yHrb TUHUAP ajl YHTIONYH AUEApy
JTUHTpE TUIaHyJ1 6a3zeil 1M mianyn cexiuyHeit MAB.

Admm adect yHrb. [Ipexsyrm Tpuynrion apentyHruk MOP (ama kym MO —

. . MO
BIHDJILIMMSI KOHYITYH). ATyHY TamkeHTa yHrioayin ZMPO ecte eram tg £MPO = 2o
bloamuums MO = 8 ecte mard biH KoHAMLMS mnpodiieMenr. AQidM JTyHXKUMS

cermentynyi PO. IIpekaytam Tpuynrion apentyHruk APO, na kape AO=6, sp
AP=AB:2=4:2=2.

ATtyHu nyns treopema iyl [Tutaropa, nynxums PO Ba ¢u erans

PO =vVA0Z - AP2 = V62 — 42 = V36 — 16 = V32 = 4V2

i tg £MPO = % = /2, pecriexktus, £MPO = arctg v/2.
Pacnync: arctg v/2.
cay

bln nupammuaa tpuyHriJap peryiaard SABC ky Beippya S, Ttoate Mykuumijie
CchIHT erase Ky 4, myHkTya N — mumkiaokya mykueit AC, mynkrya O - 4eHTpYJ
0a3eii mupamupgeil, myHktyJa P pimnapre cermentys SO biH pamoptya 3:1,
HYMIPBIH/J AMH BbIPQYJ NHUpaMHUACH.
a) Jlemoncrpaus, k3 aApsanta NP ecte nepnenauxkyaap? apenteii BS.
0) Aduaanb qucTaHna jae jga nyHKTyJ1 B nbind ga apsanra NP.
Pe3onesape
A a) llynkryn O anapuune cermentynyii BN, des ue biHCAMHD,
/ TN\ nyHKTYJP, kape ecre curyar me cermeHtyin SO, ce adgud bIH
‘\ manysn SBN. Tlpun ypmape, npsnra NP na den ce admd wiH
/N A\ manysn SBN mm uaTepcekT? apsnra SB v nynkryn K.

-7 ¢ | Tpuynrion SNB ucocuen, neoapeue cermenrene SN mm BN —
MeauaHene TpuyHriopwiop exkunarepane eraie SAC mu BAC.
T [Tpun ypmape SN =BN. bla mynkryn O ce HUHTEpCEKT?

Mmenuanesie Oazeit, ged, ON = ;BN = ;SN. Jun nynktyn P

KOOOPBIM IepreHauKyaaps 1e garypa SN. due ea HHTEpCeKT?
SN e nynktyn M.  Tpuynriopmwie SPM mm SNO cbiHT

SP SN 1
aceMens, jeades —- = — = 3. ATynq, PM = ESP=PO. [Ipun /fj,»»\\
ypmape, tpuyHriopuwie NPO mu NPM ceinT erane mu PN — / p Q}—\”

A
3

oucekroapst yurionyii SNB. bluTp-yH TpuyHrs wucocuen |s :
oucekToaps ecte Meauany M siHdIIUME. ATyHY, NK 1 BS.
0) Jeoapeue BS nepnenaukynap ne NK, aryHu gucraHiia Hedecapd €CTe erajid Ky
nymwxums cermentynyit BK. Jleoapeue NK ecte meauana tpuynrionyit SNB, arynu

BK=%BS=2.

w

Pacnync: 2

19. Hnekyauuii, cucmeme 0e UHEeKyauuil.
Pe3osBaub cucreMyJ1 1e HHEKYauuu
9% — 28 < 3¥H3

3—x\’ x+1
log,7 1) S I—log,y7 ——-




Pe3zonsape. _
1. Pe3onBaM mprma nHeKyanue a cucremyiryin. @auem cyocturyus Y — 3"

VP —28<27yey? —27y—28<0< (y—28)(y+1)<0e —1<y<28.
ATyHY — 1 <3%<28, ne yHue adudM  comyuus OpuMed  HMHEKyaluud - a
cucremyayit: X < 1023 28.

2. Pe30:1B3M MHEKyallus a 10ya a CUCTEMYJIyH:

2og,,r 0 < 1+log,,s 2 e log,,, > < 1
Og"‘+7x+1 S ngJr?ijl = og_r+7x+] < 1.
IIpexayToM 10yd Ka3yps.
Kasyn pmaTeni: X+ 7 > 1.
Y3 s0< S cxi7e
logx—f—?x_'_l Sl )C+1 ~X
x2+7x+10>0‘ wz{}. .
x+1 T o x+1 '@[—~_X_—2e
x—3>0 x—3>0 x>3
x+1 x+1

ToaTte Banopuiie OOLUHYTE ajle Bapuadbuiei bIHAeIMHecK Konaumuus X +7 > 1.
Kazyn noit: 0 < x+7 < 1.

x—3 x—3 2+ Tx+10 x+2)(x+5 x < -5,
log, ., *—2 < 7o X+ 10 o GH2)E+S) o
x+1 x+1 x+1 x+1 —2<x<—1.

ABBIHJ BIH BeJA€pe KOHJIMUIHUA 0<x+7<1, obruuaem: —7 <x < —6. Mynuums
COJTYLIUUIIOP MHEKyaluen a Joya a CUCTEMYJIY U JiaT.
(=7; —6)U[=5; =2]U(3; +eoo).

3. ABBIH/ BIH BeJIEpE, K3 3 <log; 28. OOIIMHEM COJTYIUS CUCTEMYIIYH /e MHeKyaIui
I/IHI/ILII/IEL]'IZ(_7; —6) U[—5; —2]U (3; log; 28].

PacnyHC: (=7; —6)U[=5; —2]U(3; logs28].
cay

Pe3oaBanb cucremyJi 1e MHeKyanuu

2
4x Jer< 9 +5x+l_
x2—x—6 " 5x—15 5x+10°
51 4+5.(0,2) 2 < 26.

Pe3zonsape.

Pe3onBaMm a oya nHeKyanue a CUCTEMYIIYH :

, _ 5 5.25
S5 (02T <266 T+ 52606
&5 _130-554+625<05<5 <125 1 <x<3.

[IpexkdyToM mpuma WHEKyarue a cucremynyi me myimums [1; 3]. Tparcdopmam
napTsl IpsIT) a eU:

X+

9 ., Sx+l _ 9x+18+5¢2 —15x+x—3 52 —5x+15 X —x+3
5x—3) 5(x+2) 5(x+2)-(x—3) O 5(x+2)-(x=3)  (x+2)-(x—3)°
OO61uHeM:
4x* +5 2 —x+3 4x? +5x — x> +x—3
PO s S S s S P i e S s S I, DN

(x+2)-(x—=3) (x+2)-(x—3) (x+2)-(x—3) —



N 3x2 4+ 6x—3 <0 X —x2—6x+3x24+6x—3
= X =
(x+2)-(x—3) — (x+2)-(x—3)

—x*+3x2 -3 (x—1)+3(x—1) (x+1)
) B ) B A ey o R

TpuHomMyn nmaTpat X +3x4+3>0

= (x+2)-(x—3)

B 4+2x2 -3

<0<

(x—1)-(x*+3x+3)

(x+2)-(x=3) —

nentpy oppue * € R, neoapese D=9 —12<0. blu adap> ne acra, me

[1; 3] x+2> 0. IIpun ypmape:

(x—1)-(x*+3x+3) x—1
(x+2)-(x—3) §0<:>x_3

PacnyHc: (15 3).

<0&1<x<3.

20. Ilpooneme oun naanumempue
EcTte naT Tpame3yJ Ky AuMarosaJjeJie erajie Ky 8 mmu 15.
Cyma 0a3esiop ecrte eraym Ky 17.

a) JlemoHcTpanb, K) AMaroHaJjiesne CBIHT
nepneHauKyJape.
0) Apaaub apust TpanesyJayu.

Pe3zonsape.

.l"f

a) [lpun mysktyn C koHcTpyuMm o npsntd mapanend Ky BD. Jla wHTepcekius
adecreit npente Ky apsnta AD mapkam nyakryn Ci, BCCi:D — mapanenorpam.

blu Tpuynrion ACCy: AC =15,CC:=BD =8, AC:=AD + DC,=17.

O6cepsaM, k3 AC? +CC? = ACE neoapeue 289 = 225 + 64, koHpopM TeopeMmeil
uHBepce, a reopemeit gy [lurtaropa, Tpuynrion ACC1 — npentynruk, yurion ACCi
apent. Arynd yarion COD ecre apent, yes e TpeOysi 1e 1eMOHCTpaT.

5) 1 1
Sapcp = 5 -AC-BD = = -8-15 = 60.

Pacnysnc: 0) 60.
cay

bIn Tpuynriog ABC ecte bIHCKpPHCI 0 YHPKYMdepuHID e pa3a R, TaHKeHT? Ja

garypa AC biH nyHKTYJ M , biHKkbIT AM = 5R miu CM = 1,5R.

a) JlemoncTpansb, k3 TpuyHrg ABC ecte npentyHruk.

0) Aduanp aMCTAHIA JUHTPEe 4YEHTPYJ 4YMPKyM(epuHIeld BbIHCKPUCE IIH

YMPKYMCKpHCe JIyii, 1aK) ce mTHe, kK3 R =4,
Pe3zonsape.

a) due yupkyMmdepuHIla BIHCKPUCD €CTe TaHxkeHT? jdaTypuit AB bt myHkTyn K.

y HotmMm BK = x. ®due S — apus
CEMUTICPUMETPYI. ATYHY

TPUYHTHOIYH, P —

p=5R+1,5R+x=6,5R+x, S=pR=R(6,5R+x).
ITe ne anT> mapte, koHDOpM dopmyien yii XepoH

S=+/p(p—AB)(p—BC)(p—AC)=/(6,5R+x)-5R-1,5R-x=R\/7,5x(6,5R + x).

JlvH exyanus

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

oOuuneM, k3 R = X. Jlarypune tpuynrtonyit ABC ceiHT eranie Ky
6,5R, 6R mu 2,5R, npun ypmape, a4ecT TpPUYHTb €CT€ IPENTYHT UK




Ky YHIIOJI JpenT e jia Beiphyn B.

0) ®uelmu O — 4dYeHTpyn pecneKTUB a YHpKyMpepHHIEH BIHCKpUCE IIU
YUPKYMCKpHUCE TpuyHrtonyit ABC. [Tyaxtyn O — MIDKITOKYJT
unotenyseit AC =6,5R =26, mmOM=CO-CM=13-15R=7.

ATyHY JO = \/OM2 + MI2 = \/72 + R2 = V/65.

Pscnync: 6) V65

21. Exyauuil, unekyayuii wiy cucmemesne aop Ky napavempu
I'3cuub Toare Basiopuiie mapamMerpyJayd a, NeHTPY (puexkape IUH Kape eKyauus
a’?+7|x+1|+5Vx2+2x+5=2a+3|x—4a+1| ape uear mnymum o
P3A34HH).

Pe3zonsape.
®ue t = x + 1, aryHu ekyanus Ba aBs popma:
a? + 7|t] + 5Vt? + 4 = 2a + 3|t — 4al.
®ue f(t) = a? — 2a + 5Vt? + 4, g(t) = 3|t — 4a| — 7|t|
[Mentpy t = 0 dyuxius g(t) neckperrre e na 12|a| meimd na —oo. [u nentpy t <
0 dynxmus g(t) xpermre ge jga —oo neiHd Ja 12|al (paps a ce wHKIyIE), AAUKD
BaJIoaps 4s Mal Mape a IAPLUN JUH IPAINTa a eKyaluuen ce aTuHxke neHTpy t = 0 mm
ecre eraim Ky 12|al.
®yukuus f(t) arumxe Bamoaps us mail muxs nentpy t = 0: f(t) = a? — 2a + 10.
[lenTpy ka exyarusi c¢d aiib> comymwue, 4s Maid mMape Bajoaps AUH TapTs APSITI
Tpedye ¢3 gue Hy Mall MUK? JIEKBIT Bajoapst 4si Mail MUK? IMH HapTs CTHIHT?:

{ a=0, { a>0,

2_ —

12lal > a? —2a + 10 o |\@" —14a+10<0 _ | 17 V39 <a<7++39
{ a <0, { a <0,
a’+10a+10<0 5_-Vi5<a<-5++15

@[7—%E3as7+ﬁﬁ
—5—4v15<a < -5++15

PacmyHc: [—5 —+/15; =5 + \/E] U7 — V39; 7+ \/@]

cay
I'hcunp TOaTe Bajopuiie mapaMeTpyJyHd a, NMEHTpPY (Ppuekape AMHTPe Kape
CHUCTEMY.JI ie eKyauuu
{xz +20x + y2 — 20y + 75 = |x% + y® — 25|,
xX—y=a
ape Mail MYJIT Jie O COJIyLe.
Pe3zonsape.
Penpe3eHTsoM BIH TUIaHyJ 1€ KOOPAOHATE MYJIIMMS IIyHKTEJIOP, KOOpJAOHATEse
K3popa caTuc(hak npuMa eKyarme a CHCTEMYIYH.
IIpexayToMm 10ys Ka3yps.:
1) Hax> x% + y? > 25, aryH4 oOLMHEM eKyalus
x2+20x+y2—-20y+75=x*+y*2—-25 ©y=x+5.
Exyarus o0muHyT? AecKkpue o ApANTd Ky KoedwuneHtyn yHrionap k = 1 ge Tpede
npuH nyHkTene B (0; 5) mm A (=5; 0).
2) Jlak» x2 + y% < 25, aBem



x2+20x+y2—-20y+75=—x2—-y?+25 & (x+5)?+ (y—5)% =52,
Exyanus OOLIMHYT? JIECKpHE 0
JUPKYM(MEPUHId Ky  YCHTPYJA BbIH IYHKTYJI
Q(-5; 5) mm paza 5.
Hpsinta mm  yupkyMdepuHIla ¢c€ WHTEPCEKTI
sIH 70y? yHkte B (0; S)mm A (-5; 0), curyate
ne unpkymdepunna x> + y? = 25, neaues bIH
OpUMyJ Ka3 OOIMHEM J0Yy? cemuiapente [; mm
[, xy opwkunHs piH A mu B pecnexkTuB, bIH
Ka3yJl JOW — apKyJl W Ky €KCTPEMHUTAIHIC bIH

auessIIb nyHKTe (Be3b mecenyi). O0cepBoM, K

nyHKTyJa C (—5 + %; 5— 57\/5) €CTE CUTYaT 1€

apkysl  mu cermentyn QC nepneHaukyiap ne aApsAnTa, AECKPUC) bIH TPUMYJ Ka3.
IIpexaymaM a poya exkyamue a cucremylsiyi. Ea ngeckpue apsmra M, mapasieind
cemuzpentenop l; mmu [, cay 4e 1€ KOHIIMHE.

[lertpy a = —5 ngpsmra M koHIMHE cemuapentene l; mm [,, aauKd CHUCTEMYI
UHUIMAT ape 0 UH(PUHUTATE /1€ COTYIIH.

Ientpy a = 5V2 — 10 mpsnra m Tpede npuH myHKTyn C, BIHCAMH® K3 ApsiTa M
€CTe TaH)KeHT? apKyJyill w 1M Hy ape MyHKTe KOMyHe Ky cemujpentene [; mu [y,
aJNKd CUCTEMYJI HHUIMAJ ap€ O CUHTYP) COJYIIHE.

Ientpy —5 < a < 5v2 — 10 apsinTa M HHTEPCEKT? APKYJI @ bIH J0Y3 MyHKTE LK HY
ape MyHKTe KOMYHe Ky cemujapentesne [y mu l,, aqukd CUCTEMYJT MHUIIMAT ape J10y?
COJIYLIUM.

Ieutpy a < -—5caya >5V2—10 gpsanta M Hy ape NyHKTe KOMYyHE Ky
cemuapenrene [y mm [, mm apKyn w, aauKkd CUCTEMYJI HHUIMAT HY ape COJIYIUH.
[Ipun ypmape, cucTeMys1 HHULIAAI ape Mail MyJIT /1€ O COIYLIUE MEHTPY
—5<a<5V2-10.

Pacnync: [—5; 5v2 — 10).
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