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KoHTpo/ibHO-01IeHOYHbIE CpeICcTBA /15l MPOMEKYTOUHOH aTTecTalHH
no aucuumianne IMYIL.02 «MaremaTukay

Kourpomsro-onenounste cpexcrsa (KOC) mpennasHaueHB! JUI1 KOHTPOTS H OLCHKH
00pa30BaTeNbHEIX IOCTHKEHMH OOyYarOIMXCs, OCBOMBIIHX IporpamMmy o0mmeoGpa3oBarelbHOM
yuebuo#t mucrmmmnbl [IVI1.02 Maremaruka. PesynsratoM OCBOGHMS —JMCLMIUIUHBL SBIISIOTCS
OCBOCHHBIE YMEHHS M YCBOCHHBIE 3HAHWS, HalpaBICHHBIC Ha (HOPMHPOBAHHE JIHMYHOCTHBIX,
METaNpeIMETHBIX, TPEIMETHBIX Pe3yIbTaToB.

KOC paspaboraHbl Ha OCHOBaHWH IOJOKSHHM:IIPOrpaMM IIOATOTOBKM CIELHAIMCTOB
cpezrero 3seHa no  crneruanbHocTd CI10:09.02.06 CeTeBoe 1 cucTeMHOE aIMUHACTPUPOBAHKE,

H padoueii mporpamMMe! 061eobpasosarenbHoM yuebnon mucuummast [TY11.02 Maremaruka.

DopMOi IPOMEKYTOUHOM ATTECTAIMH 110 YueOHOMN JUCIHUILIHHE SBIISETCS:

B 1 cemecTpe muddepeHImpoBatHbi 3auéT (MMCHEMERHAs KOHTPOTIbHAS paboTa), BO 2 CEMECTPE
9K3aMeH (THCHbMEHHO).

Ilepevenn popMHupyeMBIX NPEIMETHBIX Pe3yIbTATOB 00yHeHHUs, perIaMeHTHPOBAHHbIE
®I'OC COO ¢ yyerom ®I'OC CIIO na 6a30BoM ypoBHe, KOTOPbIE MOLIEKAT HPOBEPKeE

IIP 01. Bnajenue metomamu J[OKa3aTenbcTB, AJITOPATMAMH PCELICHHS 3a]ad; yMEHHE
(opmynupoBaTh OmpeeneHns, aKCHOMBI M TEOPEeMBI, IPHMEHSTE UX, POBOUTH JOKa3aTe/IbHBIC
paccyXIeHUs B XOIe PeIlCHUs 3a1ad;

ITP 02. YmeHue omepHpoBarTh MOHATHAMHU: CTENeHb YMCNA, JOrapudM UMCIa; yMEHHE
BBIIONHATE BEYKCIICHUE 3HAYCHUM U peoOpasoBaHis BEIPAKEHHH CO CTEIICHAMH U orapudmamu,
Ipeodpa3oBaHus APOOHO-PALIMOHATBHEIX BEIPAKEHHUI;

ITIP 03. VYmenne omepupoBaTh MOHATHSAMH: pAlMOHAIBHBIE, HPPALHOHANBHBIE,
HOKa3aTelbHbIE, CTEIEHHBIE, JTorapi(MIIecKie, TPUTOHOMETPHYECKUE YPAaBHEHUS U HEPABEHCTRA,
HX CHCTEMBI,

[IP 04. YMeHue oIepupoBaTh MOHSTHSAMHE: (YHKI[HS, HEMPEPEIBHAS (YHKIUS, IPOM3BOIHAS,
nepBooOpasHasi, ONpENENECHHBIM WHTErpan; yMEHHE HAXOQUTh I[IPOMU3BOMHBIE AIEMEHTAPHBIX
(yHKIWMH, HCIIOMB3YSE CHPABOYHBIE MATEPHUANBI; HCCIIENOBATH B MPOCTEHINEX CIydasx YHKIMH Ha
MOHOTOHHOCTb, HaXOAWUTh HAWOOTBIIME W HAMMEHBIIME 3HAYEHHUs (YHKIHUI; CTPOUTH Ipaduku
MHOTOWICHOB C HMCIIOJIb30BAHUEM alllapara MaTeMaTHYeCKOr0 aHalu3a; MPUMEHSTh IPOU3BOIHYIO
TIpH PENICHUH 3aJa4 Ha ABIIKSHUE; peliaTh MPaKTHKO-OPHEHTHPOBAHHBIE 33/[a4d Ha HAaUOOTIbIINE
HaMMEHBIIIHE 3HAYEHHS, HA HAXOKICHHE ITyTH, CKOPOCTH U YCKOPEHHS;

IIP 05. VYmenwe omepupoBaTh MOHATHSAMHU: palMOHANBHAS (GYHKLES, I[TOKa3aTelbHas
Gysxums, cremenHas (yHKuus, TorapuMuYeckas (YHKIMS, TPHTOHOMETPHYECKHE (YHKIIHH,
obparnpble QyHKIUH;, YMEHHE CTPOUTH TpaQMKu H3yUeHHBIX (YHKIAH, HCIIONB30BATh TPAQUKH IIPH
H3yYEHHMH IIPOLECCOB M 3aBUCUMOCTEH, NPH pPEIIEHWH 3a1ad M3 JIPYyruX y4eOHBIX NPEIMETOB U
3a/1a9 U3 PeabHOM KU3HHU; BBIPaKaTh (hOPMyIaMu 3aBECUMOCTH MEXIY BEIMIHHAMY;

I1P 06. YMeHue pemrars TeKCTOBBIE 3a/[a4i PA3HBIX THIIOB (B TOM YHCJIE HA MPOILEHTHL, T0ITH
¥ 4YacTH, Ha JBIDKCHHE, paboTy, CTOMMOCTH TOBAapOB W YCIYI, HAJIOIH, 3ajadd H3 0OnacTH
YIpaBJIeHUs. JIHYHBIMH ¥ CeMEHHBIMH (UHAHCAMH); COCTABNSTH BHIPAKEHHUS, YPABHEHHUS,



HEPABEHCTBA M HUX CHUCTEMBI 10 YCIOBHUIO 3aJauM, UCCIIEIOBaTh IOJYYCHHOE DPEIICHUE U
OLIEHUBATh MPaBAONOA00HOCTb PE3YIbTATOB;

I[P 07. VYMmenue omepupoBarh TOHATUSAMHU: CpenHee apudmernyeckoe, MeEANAHA,
HauOoJIbIlIee M HAUMEHbILIEe 3HAYCHUs, pa3Max, TUCIEPCHsl, CTaHAAPTHOE OTKJIOHEHUE YHCIIOBOTO
Habopa; yMeHHE HM3BJICKaTh, MHTEPIPETHPOBATh WH(POPMALIUIO, MPEICTABICHHYIO B TaOIMIAX, Ha
qyarpaMmmax, rpa@ukax, OTpakarollyt0 CBOWCTBA peasIbHBIX MPOLIECCOB U SBICHUMN; MPEACTaBIATh
UHPOPMAIIMIO C TIOMOUIbIO TAOJHII M JHarpaMM; HCCIEIOBaTh CTAaTUCTHUYECKUE JaHHbBIE, B TOM
Yuciie ¢ IPUMEHEHHEM IpaUUecKuX METOOB U AEKTPOHHBIX CPEACTB;

I[P 08. Ymenue omnepupoBarTh NOHATHUSAMH: CIy4allHBIA ONBIT M CIy4ailHOE COOBITHE,
BEPOSITHOCTh  CIIy4alfHOTO COOBITHSI; YMEHHUE BBIUUCIATH BEPOATHOCTh C HCIOJIb30BAHUEM
rpadu4ecKux METONOB; NPUMEHSATh (OPMYJIBl CIOKEHHS M YMHOXEHHUS BEPOSTHOCTEH,
KOMOMHaATOpHble (DakThl W (HOpMYNBl NPH PEIIEHUM 3a/ay; OLIEHUBATh BEPOSTHOCTH peallbHBIX
COOBITHI; 3HAKOMCTBO CO CJIy4allHbIMM BEJIMYMHAMM;, YMEHHE MPUBOIUTH IPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YUCEI B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX;

TP 09. Ymenue omnepupoBarh MOHATHUAMH: TOYKA, MPsAMasi, IJIOCKOCTh, MPOCTPAHCTBO,
JBYIPaHHBIN YIoJl, CKPEIUBAIOIIMECS IIPSIMbIE, TAPAJUIEIbHOCTD U NEPIEHIUKYISIPHOCTD NPSMBIX U
IUIOCKOCTEH, YIrOJI MEXAYy NPSIMBIMHM, YIOJd MEXAY IpPsAMOM M IUIOCKOCTBIO, YIOJd MEXAY
IUIOCKOCTSIMM, PAacCTOSHUE OT TOYKM O IUIOCKOCTH, PAacCTOSHUE MEXAY IPSAMBIMH, PAaCCTOSHUE
MEXy IJIOCKOCTSIMH; YMEHHE MCIOJIb30BaTh IPU PELIEHUM 3a]ad W3Y4YEHHbIE (DaKThbl U TEOPEMBbI
IUIAaHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOLIETO MHUPA;

[P 10. YMeHue onepupoBarh NOHATHUSAMU: MHOTOTPAHHMK, CEYEHHE MHOIOIPaHHUKA, KYO,
napajuiesienune], npu3Ma, nupamua, Gurypa u noBepxXxHOCTh BpALeHUs, LWIMHJIP, KOHYC, LIap,
cdepa, ceueHust GUTYpHI BpaIleHHs], MII0CKOCTh, Kacaromascs: chepbl, MUINHIPA, KOHYCa, TUIOMAIb
HOBEPXHOCTH MNHMpaMM[bl, MPHU3MBI, KOHyCa, LWIUHApA, IUIOIAAb cdepbl, o0beM Kyoa,
IIPSAMOYTOJIBHOTO ITapaJulelenuIesa, MUpaMuIbl, IPU3MbI, LUJIMHAPA, KOHYCa, IIapa; yMEHHE
n300pakaTb MHOTOTPAaHHUKHM M TIOBEPXHOCTH BpAIEHUS, UX CEUEHUS OT PYKH, C IOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB M OJIEKTPOHHBIX CpPEJICTB; YMEHHME pPAaclO3HAaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH [IPABUIIbHBIC MHOTOTPAHHUKY;

I1P 11. Ymenue onepupoBaTh NOHATUSAMU: IBUKEHHE B IPOCTPAHCTBE, M1OI00HBIE (QUTYDPHI B
IPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHHUE IUIOIIAJCH MOBEPXHOCTEW U 00bEMOB MOJOOHBIX (GUTYD
IIPU PELICHNH 3a/1a4;

[P 12. YMeHue BBIYUCIATH '€OMETPUUYECKUE BEIUYMHBI (JJIMHA, YTroJl, IUIONA/ab, 00bEM,
IUIOIA/1b TOBEPXHOCTH ), UCTIONIB3YS U3yUEHHbIE (POPMYIBI U METOJIBI;

IIP 13. VYmeHue omnepupoBaTh NOHATUSAMM: TPSAMOYIOJIbHAas CHCTEMa KOODPIMHAT,
KOOpAMHATHl TOYKH, BEKTOP, KOOPIMHATBI BEKTOPA, CKAISPHOE IIPOU3BEACHHUE, YIOJd MEKIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHNUE BEKTOPA HA YUCIIO; HAXOAUThH C ITOMOIIBIO U3YyYEHHBIX
(bopMyn KOOPAUHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHUE MEXAY ABYMS TOUKAMH;

TP 14. YMenue BBIOMpaTh TMOAXOASIINN W3YYCHHBIH METON [UIS pEIIeHUs 3ajadH,
pacro3HaBaTh MaTeMaTuyeckue (pakThl U MaTeMaTUYeCKUEe MOJIEH B MIPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IPUBOAUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITHUM POCCUMCKON U
MHPOBOM MAaTEMaTUYECKON HAyKH.

au(pPpepeHIMPOBAHHBIN 3a4ET

[IpomexxyrouHast artecraiuss B 1 cemectpe B ¢opme auddepeHnpoBaHHOTO 3a4éTa
(mucbMeHHas KOHTPOJIbHAS paboTa) M OleHKa COPMHUPOBAHHOCTH YMEHUI M 3HAHHWW MO y4eOHOMH
JUCLHUILIINHE.

dopma mpoBefeHUs: KOHTposbHas padora. KoHTponbHas pabora coaepKuT 15 BapuaHTOB
no 7 3amanuit (1-5 3amanus — 1 Gamn 3a 3amaHue, 6-7 3amaHus - 2 Oania 3a 3amaHue). Bpews
BBITIOJICHUSI KOHTPOJIbHOW paboThl 45 MuMHYT (Ha BBIIONIHEHHWE 1-5 3amanuii mo 5 MuHyT, 6-7
3ananuii o 10 MuHyT).



Orneska

Koi-Bo 0amioB

2 (HEeyIOBIIETBOPUTEIHHO)

0-2

3 (YIIOBIETBOPUTEIIHHO)
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4 (xoporo)
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5 (OTIIM4HO)
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Bapuanr 1

3
m

k2\2 /m2
1.Yupocrute BhIpakeHue: ($) (k—3)
2. CKOJIBKO IIEJTBIX YHCEIT PACTIONOKEHO MEXKIY V5 u
1
3. Pemiuth ypaBuenue:log, 2 + log, 3 = 3

2x—7 27
4. Pemutb HepaBeHCTBOI(E) >

=125
1
5. Beraucimurs: , {5 +4/256

6. [Toctpouts rpaduk GyHKIMH U yKa3aTh MPOMEXKYTKH
BO3pacTaHus U YObIBaHUS (QYHKIIMU; TOUKH
HIEpECeUeHUs C OCSIMH KOOPJIMHAT; TOYKU MaKCUMyMa U
MUHUMYMa, POMEKYTKH 3HAKOIIOCTOSHCTBA.

V95 ?

Y,

W

=Y

7. PemuThb nppanronanbHoe ypapHenue: Vx + 1 — V9 — x = v2x — 12




Bapuanr 2

3a6h3 4 c’-42
1.VipocTute BelpaskeHue: ( » ) -(b13a23)

2. CKOJIBKO LEJIIX YHCENT PACTIONOKEHO MEKIY V5 u
3. Pemiuth ypaBuenwue:log, x + logg 8 = 5

2x-3
4. Pemuthb HepaBeHCTBOZ(E) > 16

5.Beruncauts: 3/-125 + %Q@ 1

V80 ?

2)

¥: P4
6. Ha oqHOM M3 pUCYHKOB M300paxeH rpaduk X < -
(yHKIMH, BO3pacTarOIIKi Ha \\ A ; ] i /’
npomexytke[—1; 4]. TloctpouTs 3TOT rpaduk u o0z \ 0
yKa3aTh IPOMEKYTKH 3HAKOIIOCTOSIHCTBA : ' U4
3aJaHHON (DyHKIHH. 2 5 4 5 =

iR
\ /

[IIRAYRE
7. Pemnth MppanyoHaIbHOES YpaBHCHUE: 1o 1 0
V4—x+V5+x=3 \V4

Bapuanr 3
1.Vnpocrure Br,lpameHI/Ie:Zi—llij
2. CKOJIBKO IeJIBIX YHCEN PACTIONOKEHO MeXTy V5 u V50?
3. Pemmuts ypaBuenwue:log, 16 —log, 2 = %
2x 1
4. Peuthb HepaBeHCTBOZ(g) = 2
2\ 3\

5. BerauciuTs: {5 SJ + ((0,2)4) 2
6. [Toctpoen rpaduk pynkuuun y=Ff(X). [padux Z >
nepedepTUTh. YKa3aTh 00IacTh ONPEACTICHHS U -4 I -j% ? X
MHO>KECTBO 3HaueHHui. Y Touek: A(-2;y); D (4; y) naiitu o
KOOPJMHATY Y. -

7. Pemmth uppanmoHansHoe ypaBHenue: V5x + 20 — vVx + 8 = 2




Bapuanr 4

1\73 _4
1.Vupocture BoIpakenue: (5) -(—=2)

2. CKOJIBKO LIENBIX YHCEIT PACIIONOKEHO MEXKIY V8 u
3. Pemts ypaBHenue:logs (x? — 4x + 3) =log;(3x + 21)
4. Pemuth HepaBeHCTBO: V5% > V125

5. Beraucnurs: 3 /16—2a . B/L
b 2ab

6. IToctpoen rpaduk pyukuuu y=f(X). ['padux
HepeYepTUTh. YKa3arh 00JIACTh OMPEAEICHUS U MHOXKECTBO
3HAYEHHH, IPOMEXYTKH BO3PACTaHUs ¥ YObIBAHUS (DYHKIIUH;
TOYKH [EPECEUEHHST C OCAMU KOOPINHAT.

7. Pemmnth MppanuoHanbHoe ypaBHenue: V10 — x2 +
Vx2+3=5

Bapuant 5

14 g
1. YupocrtuTe BhIpakeHue: (5) (=3)™.

V8272

2. CKOJIBKO IeJIBIX YHCEN PACTIONOKEHO MKy V3 1 1017

3. Pemuth ypaBuenwue:log, 19 = 2

4x+1
4. Peminth HepaBeHCTBOZ(g) > 27

5. Berauciure: 3/4° - 37 -§/3° - 4

6. [Toctpoen rpaduk pynkuuu y=f(X). I'paduk nepeuepTuth.

3anucarh 00JaCTh OMpPEEICHUS 1 MHOKECTBO 3HAYEHUH. Y TOYEK:

A(-3;y); D (3; y) HaiiTu koopaunary y.HaliTu koopiuHaThI TOUEK

NEepeCCUCHU C OCAMHU KOOpAWHAT.

7. Pemnmuth WppanmoHanbHOE ypaBHeHHe: VX2 + 9 — Vx2 — 7 = 2

Bapmuanr 6

5

|

| /|
|/




1.Yupocrute Boipaxkenue: 32 - ((—=2)?-6 —81:9 + 5) — 62.

2.CKOJIBKO IIEJIBIX YHCEeTT PACIIONOKEHO MEKITY VO u V17 ?
3.Pemuth ypaBuenue:log, (x + 3) —logy(x — 1) = 2 —log, 8
4. Penuth ypaBHeHne:2¥ 2 < 1

5. BBIUUCIUTB: %/23 .7? ~§/212 73

6. [Toctpoen rpaduk pynkunu y=f(X). I'paduk nepeuepTuts.
VYkazare 00JIaCcTh ONPEACTICHIS K MHOKECTBO 3HAYCHUH. Y

touek: A(-3;y); D (5; y) nHaiiTu koopAHHATY Y.

7.Pemuth uppanuoHanbHoe ypapHeHue: V15 —x — V3 —x =
6

Bapuanr 7

1\73 _4
1.Vupocture BhIpakenue: (Z) - (—4)7*

2. CKOJIBbKO LIENBIX YHCEN PacloiokeHo Mexay V48 u V95 7?
3. Pemuth ypaBuenue:log, (—x) = — 3

1\*—1
4. Pemuthb HepaBeHCTBOZ(H) =11

. 4y, . |
5. Beruncnuts: §/81x"y : 3/3xy -

6. [Toctpoen rpaduk pynkuuu y=f(X). ['paduk nepeuepTuth.

VYkazarb 00acTh ONpeeNieHrs U MHOXKECTBO 3HAUCHUN. Y TOYEK:

~
0
w
—
o

A(-3; y); D (-5; y) HaiiTi KOOpAMHATY Y.
V¥ Touek K(x;6) u M (x;2) HaliTH KOOpAMHATY X.

7. Pemnth MppanpoHansHoe ypapHenne: vV3x + 7 —Vx + 1 =+/4

Bapuant 8

1148
1.Vnpocrure Beipaxenne: 3°° - (5) 372



2. CKOJIBKO LIENIBIX YHCET PACIONOXKEHO MexKIy V7 " V101 7?
3. Pemruts ypaBuenwue:logs 3 + logs (x — 3) = logs 12
4. Peminthb HepaBeHCTBOZ(7)1_4x =>1

5. BeramciuTs: 3710832 “
6. IToctpoen rpaduk pyukuuu y=Ff (X). I'padux i
nepeYepTUTh. YKa3aTh MPOMEKYTKH BO3PACTAHUS U A1) // f
yOBIBaHUST PYHKITHH; TPOMEIKYTKHA 3HAKOTIOCTOSHCTBA. 7 \ /

1

-6 _o\ (O 4 %
Y b Lo
7. Pemuth uppanuoHagbHOE ypaBHeHuUe: V3x + 7 — -2
iFi=6
Bapuant 9

1.Ynpocture Beipaxenne: 5%-572-53.577. (%) - 52,

2. CKOIIBKO LIEJIBIX YMCEN PACOI0KEHO MEKITY V3 u V457
3. Pemmts ypaBHenue:logg (x? + 4x) =logg(x? + 11)
4. Peruth HepaBeHCTBO: (3)* REY

5. Berunciuts: ¥ —125 + % Q/a

6.IToctpoen rpaduk dpynkuun y=f (X). I'padux - v *y

NEepCUCPTUTD. Vkazarb MMPOMCIKYTKH BO3paCTaHUA U

yOBIBaHUS (PYHKIMH; TOYKH MAKCUMyMa U MUHUMYyMa.

b

7. PemuTh MppamMoHaNbHOE ypaBHeHHUE: Vx + 3 — .
V7 —x=+/2x—8

BapuanT 10

1\’ _4
1. YopocTure BeIpaKeHUE: (E) - (2)

2. CKOJIBKO LETBIX YHCEI PACIOIOKEHO Mexay V15

u 1057
3. Pemnts ypaBuenue:logys(x — 1) = —2




4. PemuTh HepaBeHCTBO:2° 3% > 22%

5. Berunciauts: (\/ﬁ + \/7) V2

6. [Tocrpoen rpadux pynkmuu y=Ff (X). [paduk nepeuepruts. Ykazars mpoMeKyTKH
BO3pacTaHus U yObIBaHUA (DYHKIIUHU; TOUKH IIEPECEUCHUsI C OCAMU KOOPIUHAT.

7. PemmTh MppanyMoHaibHOE ypaBHeHue: Vx + 7 +vV2 + x = v/3x + 19

Bapuant 11
1.Yupocrure Boipakenne: (V47 —5)(vV47 +5) .

2. CKOJIBKO LIEJBIX YHCEN PACIIONOKEHO MeXy V15 U V527
3. Pemruts ypasuenwue:logg (x — 1) = logg 3
4. Pemmts HepaBeHCTBO: 221% > 32

7.4
CI k]

. 24
5.Haiinure 3HaueHue BeIpaKeHUs & npu a = 0,4
6. YcTaHOBUTE COOTBETCTBHE MEX Y rpadukaMu QYHKIHHN U HOpMyIaMu, KOTOPBIE HX 3aaf0T:

A) ) B) ¥ B) ¥
as

I
]// f 1

1 X 0 X

=

1 1
Dy=-35x 2)y=-2 y=—x"-2 Hy=1x

7. Pemmth MppanuoHanbHOE ypaBHeHHE: V3x + 3 + V4x — 4 = 6x + 13

Bapuanr 12
242 243
1.Vupoctute BoIpakeHue: (%) (12—3)
2. CKOJIBKO LIEJBIX YHCEN PACIIONOKEHO Mex Ty V15 u V527
3. Pemuts ypasuenue:logys(x — 1) = —2

4, Penmuth HepaBeHeTBO: (7)1 74 > 1



5. Berumcnuts: ¥ —125 + % Q/a

6. [Toctpoen rpaduk pynkuun y=f (X). [paduk nepeyepTuts.
YkazaTb MPOMEKYTKH BO3pACTAHMs U yObIBAaHHS (DYHKIIMU; TOUKH
nepecedeHusi ¢ OCSIMHU KOOP/AUHAT.

7. Pemuth uppanuoHanbHoe ypaBHeHue: Vx + 3 — V7 — x =

V2x —8

Bapuant 13

1.Ynpocture Beipaxenne: 5%-572-53.577. (%) - 52,

2. CKOIIBKO LIEJIBIX YHCEN PACOI0KEHO MEXTY V7 u V101 ?
3. Pemruts ypaBuenwue:logs 3 + logs (x — 3) = logs 12

1\“*~
4. Pemuthb HepaBeHCTBOZ(E) > 16

5.Beuncnute: 3/—125 + %Q/a

6. [Toctpoen rpaduk pynkuuu y=f(X). ['paduk A v
HIepeYepTHTh. YKa3aTh 00JIaCTh ONPEAEIEHHsT H MHOXKECTBO 4
3HAUCHUH, TPOMEKYTKH BO3pacTaHUs U YObIBaHUS (DYHKITHH;

TOYKH TIEPECEUCHHS C OCSIMU KOOPIMHAT. o . o \

7. Pemnth MppanvoHanbHoe ypaBHenue: V10 — x? + 1 \
Vx2+4+3=5 ¥

Bapuanr 14

1.Yupocrure Boipakenne: (V47 —5)(vV47 +5) .

2. CKOJIBKO IIEJBIX YHCEN PACIIONOKEHO Mexy V15 u
V527

3. Pemiuth ypaBuenue:log, 16 —log, 2 = %

1

2x
1
4. Pemiuthb HepaBeHCTBOZ(E) = ETE)




5. BBIUHUCIUTE: §/23 .72 -‘;’/212 73

6. [Toctpoen rpaduk pyukuuu y=Ff(X). [paduk nepeueptuth. YKazarb 00JacCTh ONPEICICHUS U

MHOKECTBO 3Ha4eHUH. Y Touek: A(-3;y); D (5; y) HaliTu KoopauHary y.

7. Pemmth MppanmoHanbHOE ypaBHeHHE: VX + 1 — V9 — x = v2x — 12.

Bapuanr 15

-3
1.Vnpoctute BhIpaxeHue: G) (=)™

2. CKOJIBKO LIENBIX YHCEN PACIIONIOKEHO Mexay V48 u V95 7?
3. Pemiuth ypaBuenue:log, 2 + log, 3 = %

2x-=7 27
4. Pemiuthb HepaBeHCTBOI(E) = o5

5. Beraucruts: 14° - 37 -Y/3° - 4

6. [Toctpoen rpaduk pynkuuu y=f(X). ['paduk nepeuepTuth.

3anucarb 00JIaCTh OMPEEICHUsI U MHOKECTBO 3HAYECHUHN. Y TOYEK:

A(-3;y); D (3; y) HaiiTu koopaunary y.HaliTu koopiuHaThI TOUEK

NnepeCcecUCHus C OCAMHU KOOpAWHAT.

7. Pemmuth UppalMoHaabHOE ypaBHeHHe: VX + 7 + V2 + x =

v3x +19




IK3aMeH

Ha BpImogHEHWE MHCHPMEHHOW SK3aMEHAIIMOHHOW paboThl 1O MaTeMaTWKe JaeTcs 8
aCTPOHOMHUYECKUX 4acoB (360 MUHYT).

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTel: 00s13aTeIbHON U JOTIOTHUTEIIbHOM.

OO0s3arenpHasl 4YacTh COACPKUT 3a/IaHUsI MUHUMAJIBHOTO 00s3aTEIbHOTO YPOBHS M BKJIFOUAET
18 3maHuii, JOMOJHUATENLHAS YacTh — 00JIee CIIO)KHBIE 3aJaHus, BKIOYAET 4 3a1aHusl.

[Tpu BBIMONHEHUH 3aJaHUN O00S3aTENBLHOM YacTU TpedyeTcs MPEACTaBUTh XOI PEIICHHUS U
yKa3arh MOJYYCHHBIN OTBET. 3a NMPaBUILHOE BBIOJIHEHHUE JFO00TO0 3aJaHus U3 0053aTeIHbHOM YacTH
oOyyaromuiicss mony4daere oawH Oamur. [Ipu BBIIOTHEHWH 3aJaHWsl U3 JIOTIOTHHUTEIBHOW YacTH
HE00X0IMMO TIOJPOOHO OINMHUCATh XOJ PEIICHHUs] U AaTh OTBET. [IpaBHIIbHOE BBHITIOJHEHHUE 3aJIaHUM
JIOTIOTHUTEIFHON YacTH OlleHUBaeTcs 3 Oautamu win 1-2 6amnamu 3a 4aCTHYHOE PEIICHHUE.

banbl, momy4eHHbIe 32 BCE BBIITOIHEHHBIC 33/JaHUS, CYMMHPYIOTCSL.

HIkana nepeBona 0a/10B B OTMETKHM 0 NATHOAJILHON cCHCTEMeE

OTMeTKa Yucio 6a710B,
Heo0X0AuMoe /IJIsl OJTYy4YeHHsI OTMETKH
2 (HeYIOBIIETBOPUTEIIHHO) MeHee 11u3 00s13aTeIbHOM YacTu

«3» (ynoB.) 11-15

«4» (xopormio) 16-20
(He MEeHee OJIHOTO 3aJJaHMsI U3 JOTIOJHUTEIBHOM YacTH)
«5» (OTIMYHO) 21-30
(He MeHee IByX 3aJlaHui U3 JOMOIHUTEIBHON YacTH)

3K3ameuauuouubte 3A0aHUS RO MameMamuKe
1 BapuanT

Obazamenvhas uacmeo
IIpun BbImOTHeHNH 3aAaHni 1-3 3anMIIKTE X0 pelIeHUusl M MOJy4YeHHbIN OTBeT.

1. (1 6amn) HaiinnTe KOpeHb ypaBHEHHS 32 #=g1,

log, +13

2. (1 6ann) HaliquTe 3HaYeHNE BHIPAKEHUS
log 13

3. (1 6amr) ®nakon mammnyHs ctouT 160 pyoneit. Kakoe Hanbonpiiee yucio hpaakoHOB
MOXxHO KynuTh Ha 1000 py6reii Bo Bpemsi pacrpoiaku, KOrjia CKHJIKa cocTaBiseT 25%?

IIpu BeINOTHEHUH 3aaHuil 4-7 3anMIIMTE MOJTYyYEeHHbINH OTBET.

4. (1 6amr) Ha pucynke (cM. Hroke) nzoopakeH rpadpuk pynknuu y = f (X) , OTIPE/ICTICHHON Ha
uHTepBaine( - 6; 8). Onpenenure KOJIMUECTBO LEIbIX TOYEK, B KOTOPBIX POU3BOJHAS

(YHKIUU TOJI0KHUTENbHA.

5. (1 6amn) OnpenenuTe HaMMEHbIIIEe U HAUOOIIbIIIee 3HAUYCHHST (DYHKIIUU.

6. (1 6amn) [Ipu kakux 3Hauenusx x, f(x) >0.




7. (1 6amn) [pu kakux 3Ha4eHUsX X, f(X) < 0.

.I-']_

[Ipu BbINOTHeHNH 3a4aHuii 8-12 ykaxuTe X0 pellleHUs] U 3aNUIIUTE NMO0JTy4eHHbIH 0TBeT.

8. (1 6amn) Halimute 3HadyeHHEsina, €CIIM U3BECTHO, YTO COSOL = § u o €l yerBepTH.

9. (1 6ayn) Pemuth ypaBHeHHE 2COS (X+%) =1.
10. (1 6ayt) Pemmmre ypaBuenue 1ogs(5 — 5x) = 2logs2.

11. (1 6amn) CrpoutensHoit Gpupme HYKHO Tiprodpectu SO KyOOMETPOB CTPOUTEIBHOTO
Opyca y OIHOTO U3 TpexX mocTaBiIuKoB. KakoBa HauMeHbIIasi CTOMMOCTD TaKOU MOKYIIKU
¢ joctaBkoit (B pyouisix)? LleHbl U yciaoBuUs yKa3aHbl B TAOJIHIIE.

S (e e— Ilena 6pyc§1 Croumocts JlononHUTENbHbIE
(py0. 3a 1m°) JOCTaBKU YCIIOBHS
A 3500 9900 -
ITpu 3axa3e Ha cymmy OoJblie
b 4500 7900 150000 py6. nocraBka OecrjaaTHO
ITpu 3axa3e Ha cymmy GoJblie
B 3600 7900 200000 py6. nocraBka OecraTHO

12. (1 6amr) B paBHoGenpernoM Tpeyronbanke ABC ¢ ocHoBannem AC GokoBast CTOpoHa

7 .
AB paBHa 8, a COSA = il Haiigute BbICOTY, IPOBEAECHHYIO K OCHOBAHHUIO.

IIpu BeImoTHeHuM 3aaaHuil 13-18 3anummTe X0/ pelIeHUs M NMOJYYCHHbIH OTBET.
V6 +10 ,—6-6

8x+36
X+13
15. (16ann) llpssMOyTONBbHBIN Napansenenurnes] OINucaH
OKOJIO IIWJIMHJIPA, PAJUyC OCHOBAHUS KOTOPOTO PaBeH 2.
O6mwem napasutenenunena pased 16. Haiinure BoicoTy
WIMH/IPA.

13. ( 1 6ann)HaiiauTe 3Hauenue BeIpakeHus 4

14. ( 1 6ann)Haiinure KOpeHb YpaBHEHHUSI X =

16. (1 6amn) Teo mBrkercs mo 3akoHy S(t) = x°—4x +3.  Ompemenute, B Kakoil MOMEHT



BpPEMEHU CKOPOCTb OyeT paBHa 4.

2

17. (1 6ann) Pemuts ypaBuenue Sin < X—2sin Xx—3=0.

1
18. (1 6amn) Pemure HepaBeHCTBO X >0,04.

ﬂonozmumwzbmm uacmo

IIpu BoinoiHennu 3agannii 19 - 22 3anummTe X0/ pellleHHUs M MOJy4YeHHbIH OTBeT.

19.(3 6amna) Haiinure Haubonpiuee 3HaueHne GyHKIUN Y =12+/2 cos X+12X—37+9ua

OIpE?;IlE Cl 2 .
[ }

20.(3 6amna) Pemmre cucremy ypaBHeHm?I{ .
log,, 3x =log,,(y+1)

21.(3 6amna) PaBHoOouHas Tparenus ¢ ocHoBaHUsIMHU 10 cM 1 18 cM 1 BBICOTOH 3 cM
BpalaeTcs OKOJIO MEHBIIIEr0 OCHOBaHUs. HaliiuTe miiomans MOBEPXHOCTH Telia
BpaICHHUSL.

2

22.(3 6anna) Haiiure pemenue ypaBuenus COS2X+SIN X=C0S“ X .

VYKakuTe KOPHHU, IPUHAICKAIIUEC OTPE3KY [O;27r].

2 BapuaHT

Ooazamenvrnasn yacmeo
IIpu BbIMOTHEHNH 3aAaHuii 1-3 3aNMIIUATE X0 pellleHusl U MOJIyYeHHbIil 0TBeET.

1. (1 6amr) Haiiaure kopens ypauerns 2° = 16.

Iogzi/ﬁ
log, 27

2. (1 6ann) HaiiquTe 3HaYeHHE BHIPAKEHUS

3. (1 6amm) Terpans crout 20 py6neil. Kakoe HanOombIliee YuCIIO TaKUX TETPaJeii MOKHO
Oynet kynuTh Ha 350 pyOneit mocie moHuXeHUs IIeHbI Ha 25 %.
IIpu BbINOTHeHNHU 3a1aHNH 4-7 3aNMIINATE NOJIYy4YCeHHbIN OTBET.
4. (1 6amr) Ha pucynke (cM. HIDke) n3o0pakeH rpadpuk pyHknuu y = f (X) , OIIPEICIIEHHO Ha
uHTepBane (-7; 7). Onpenenure KOJIMYECTBO LENBIX TOYEK, B KOTOPBIX MPOU3BOIHAS
GYHKIMHM  TIOJIOXKHUTETbHA.
5. (1 6amr) Onpeaenute HaWMEHbIIIEe W HAWMOOJbINEE 3HAYEHUS (DYHKIIUH.
6. (1 6amn) Ilpu kakux 3HaueHusx x, f(x) >0.

¥, y = fiz) 7. (1 6amn) Ilpu kakux 3HaueHUsX x, f(X) <




HpI/I BBLINOJHEHUH 3aJaHUH 8-12 YKAKUTE X0 PCHICHUA U 3allMIINTE lIO.]Iy'leHHbIﬁ OTBET.

. . 12
8. (1 6amm) Haiinute 3Hauenre COS ¢, €CJIM U3BECTHO, YTO SIN o = B u o €l yerBepTH.

9. (1 6amn) Pemuts ypaBuenue 2 Sin( X+%) =1.
10. (1 6amn) Pemute ypaBuenue logs (2 - 2x) = 2logs 4.

11. (1 6amn) CtpoutensHoil pupme HYKHO Tprodpectu 79 KyOOMETPOB MEHOOETOHA Y
OIHOTO W3 TpeX MOCTaBIIMKOB. CKOJIBKO MPUAETCS 3aILIaTUTh 32 CaMyI0 JEIIEBYIO
MOKYIIKY ¢ J0CTaBKoi (B py0ssix)? LleHbl U yCIIOBUS TOCTaBKH NMPUBEICHBI B TAOJHIIC.

CTOUMOCTB CTOUMOCTD
JlomonHUTEIbHEBIC
ITocraBmuk [IEHOOETOHA IIOCTaBKHU CHOBHSL
(py6.3a 1 M%) (B py0.) y

A 2650 4400 -

5 3200 5400 [Tpu 3akaze Ha cymmy Gombire 150
000 py6. nocraBka 6ecraaTHO

B 2680 3400 Tpu 3axaze Goxee 80 M° KOCTaBKA
OecIuiaTHO

12. (1 6amn) B tpeyronsuuke ABC AC = BC, AB = 6, CoSA= g . Haiigure BoicoTy CH.

IIpu BoinoiHennu 3aaannii 13 - 18 3anummTe X0 pelieHns U NOJy4eHHBIH OTBeT.

13. (1 6amn) Haiimure 3Ha4YEHNE BBIPAKEHUE 3‘/§+10 .3—5—\/3 .
7X -6
X+2

15. (16ann) Hunuuap BnvcaH B IPSIMOYTOJIbHBIN Mapajieenune].
Pagunyc ocHoBanus muiauHIpa paseH 2. O0beM
napasienenumnena paen80. Haiinure BbICOTY HHIIMHAPA.

14. (1 6an) Haiigure kOopeHb ypaBHEHHUS X =

16. (1 6amr) Teno aBrKercs 1o 3akony S(t) = 2x% — x + 1.
Ormpenenute, B KaKOi MOMEHT BPEMEHH CKOPOCTh Oy/eT paBHa 7.

2 X—6sin x =0.

17. (1 6ann) Pemuts ypasuenue Sin
18. (1 6amn) Pemnre HEpaBEeHCTBO 8LX >0,125.

ﬂono.zmumeﬂbmm uacmo

IIpu BeinotHeHuM 3aganmii 19 - 22 3anuuuTe X0 pelieHUs ¥ NMOJYyYeHHbIH OTBeT.

19.(3 6auta) Haiiznte Hanvensiee suagenne Gpynxmuny — 13X —98INxX+ 94, orpeske {O; %} :



3X+y=3

20.(3 6ayna) Pemnre cucteMy ypaBHeHHI {Iog (Bx+4y)=log ,(y+5)°

21. (3 6anna) PaBHOOOYHAas Tpanerus ¢ oCHOBaHUSIMHU 12 ¢cM 1 18 ¢cM 1 BBICOTOM 4 cM
Bpallaercs okoso Oosblero ocHoBanus. Haliqure 00b€M  Tena BpalleHUsl.

22.(3 6amra) Halimute Bce penieHus ypaBHEHHSI COS 2 X + SIN 2

X=COSX.
VYKaxxuTe KOpHU, IPUHAJIEKAIINE OTPE3KY [—72'; 72']

Kpumepuu oyenku evinonnenus padomuol

Ouenka YucJio 62,1710B, He00OX0AUMOE AJIA NOJTYYEeHUA
OLEHKH
«3» (yI1OBIIETBOPUTEIBHO) 9-14
«4» (xopo1io) 15-20
(HE MeHee OAHOTO 3aJlaHUsl U3 TOTOJHUTEIBHON
JacTH)
«5» (oTIMYHO) 21-30
(He MeHee IBYyX 3aJlaHUi U3 JIOTOJHUTEIHbHON YacTH)

Cocrasuin npenonasarens Enucees 0.1
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