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IMOSICHUTEJBHAS 3AIIMCKA

Paboyas nporpaMma BCTYNHTENBHBIX MCHBITAHUH TI0  MaTeMaTHKe
paspaborana Ha ocHoBe (enepanbHOrO rocyIapcTBEHHOTO CTAHAAPTA CPEIHEero
(nosnHoro) obuiero obpasoBaHus, yrBepxkaeHHoro  [lpukazoM MuHHCTEpCTBA
obpazoBaHus 1 HayKH Poccuu Ne 413 or 17 anpens 2012 r.

Pabouass mnporpamMma BCTYNHTENBHBIX HMCHBITAHUH 110  MaTeMaTHKe
NOAroTOBICHA [Uist abutypueHToB PODOU ounoit u 3aounoii popm ob6ydeHus, mo
KaKoi-1Mbo NpuyKMHe He C/IaBaBLIMX JK3aMeH [0 MareMaTHke B (GOopMe €IMHOro
rocynapctBeHHoro oksamena (EID), uw omg 7w ¢ orpaHUYEHHBIMH
BO3MOXHOCTSIMH 3/I0POBbs, MOKeNaBINnX o0y4yarses B PODU.

B nporpamme oTpaskeHsI TpeGOBaHMUS, PeIbIBIAEMBIE K aDUTYPHEHTAM I10
MaTeMaTHKE Ha BCTYITUTEIbHBIX HCTIBITAHUSX.

Llene npozpammuvr  ecmynumensHo2o ucnelmanus — OKa3aHHE ITOMOLIHU
aOMTypHEHTaM IPH IOArOTOBKE K BCTYIUTENBLHOMY 3K3aMEHY [0 MaTeMaTHKe B
POON.

L]enw BCMYNUMENLHO20 UCHBIMAHUA onpeiesieHHe YPOBHS
¢(OpMUPOBAaHHOCTH 3HAHUI OOYYaIOLIErocs Mo MaTeMaTHKe CPeJHero (II0JHOro)
obuiero obpas3oBaHMs; 0TOOp abUTYpHEHTOB A 3aducieHus B PODU mo
OIpe/IeJIECHHOMY HalpaBJeHHIO OakajaBpHara.

3aoauu ecmynumenbHo2o UCNbIMAHUAL:

—BBIIBUTH CIIOCOOHOCTH IPUMEHATH 3HAaHHE TEOPETHYECKUX OCHOB I10
MaTeMaTHKE 3a KypcC CpellHeH ILIKOJIbI;

— ONpPENENIUTE  YpOBeHb  C(HOPMHPOBAHHOCTH  YMEHHS  HCIIOJIB30BaTh
TEOPETHYECKHUE 3HAHUSA B IIPAKTHUKE PeIlIeHUs 3a1a4 (3a1aHuii).

Oxzamenyrowuiics  0onxcer TPOJEMOHCTPUPOBATh HAIMYHE  ClIeJYIOLIUX
KOMIIETEHIINH:

- TIPOM3BOJUTE apH(pMeTHYECKUe NeHCTBHUS HaJl YUC/IaMM, 3aJaHHBIMU
B BHJIE OOBIKHOBEHHBIX U JECATHYHBIX IpoOeii;

- BBITIOTHATE TOXAECTBEHHbIE TPe0Opa30BaHMsi MHOTOWIEHOB, Apobeii,
CONEpXKAIIUX  TMEePEMEHHbIe; BBIPAXEHUN, COJepXKalluX CTeleHHEIE,
NIOKa3aTeNIbHBIE, JIOTapU(PMHUYECKUE U TPUTOHOMETPHUYECKHE (PYHKIHH;

- CTPOMTHL  rpaUKU  JTUHEWHOM,  KBaApaTUYHOM,  CTENEeHHOI,
MOKa3aTeJIbHOM, JIorapu(pMUIECKONH U TPUTOHOMETPUIECKHX (DYHKIMIH;

— peliate ypaBHECHHS M HEpPaBEHCTBA IIEPBOW M BTOPOH CTeleHH,
YPpaBHEHUss M HEpaBEHCTBA, NPUBOJSIIMECS K HHM; peliarh CHCTEMbI
YPaBHCHHH WM HEPABEHCTB IIEPBOH M BTOPOH CTENEeHW W MPHUBOJALIMECH K
HUM, B YaCTHOCTH, IPOCTEUIIHE YpaBHEHHs H HEPAaBEHCTBA, COJEpIKallue
CTEMEHHBIE, ITOKa3aTe/bHbIe, JOrapU(MUYECKHe W TPUTOHOMETPUYECKHE
GyHKINH,;

~ peuiaTh 3a/ja4y Ha COCTaBIE€HHE YPAaBHEHUN U CHCTEM YpaBHEHHI;



o 1300paXkaTh reoMeTpuyeckue (GUTYpPbl HA 4epTe’ke U MPOU3BOIHTH
MPOCTEHIINE TIOCTPOCHUS Ha TTOCKOCTH;

= HCIIONB30BAaTh T[EOMETPUYECKHE IIPEJCTaBICHUS I[IPH  pEIIeHUH
ajiredpanyecKux 3a/1a4, a METOJb! aIreOpbl B TPHIOHOMETPUH TIPH PElICHHH
reoMeTpHYeCKHUX 3a/1ay;

- TOJIL30BATHCS IOHSATHEM IIPOM3BOJHOMN ITPU HCCIIEAOBAHUHN (DYHKIIML
Ha Bo3pacTaHue (yOblBaHHE), Ha SKCTPEMyMbI U IIPU NIOCTPOSHUHU TPpa(uKOB

(byHKIHH.

@opma  IIPOBENEHMS  BCTYNUTENLHOIO  HCIBITAHUS —  [HCHMEHHOE
TECTUPOBAHHUE.

Bpewms, oTBojuMMoe Ha NpoBejieHHE BCTYNUTENLHOTO HCHBITAHHI — 180
MHHYT.

HcrpiTyeMbIM  BbIZaeTCS KOMIUTIEKT S5K3aMEHAlMOHHBIX MaTepHanoB: 20
TECTOBBIX 3aJaHUN M OJIaHK OTBETOB. Pe3ynpTarhl peleHHS TECTOBBLIX 3aJaHMUil

OTpakaroTcsi B GJIaHKe OTBETOB.
AOBUTYpPHEHTHI B I€Hb IIPOBE/ICHUS BCTYIHTENBHBIX HCIIBITAHUI QOAMCHDL:

. CBOCBPEMEHHO TIPHUOBITE B HMHCTHTYT K CPOKY, YyKa3aHHOMY B
pacrucaHuy BCTYNUTEIbHBIX 9K3aMEHOB;
. B CONPOBOXIEHHM MNEKYPHBIX M HIEHOB IPEIMETHON KOMHCCHU

NPOUTH B ayJMTOPHUIO, TIPEIbSBUB MACHOPT U HK3aMEHAI[MOHHBIH JIHCT, U B3SB C
CO0OH MUCHMEHHBIE MPHHAUICKHOCTH. JIMIIHUE BEIM OCTABNIAIOTCS Y BXOJA B
ayIATOPHIO B CIIELUAIIBHO BBIICIEHHOM JIJIsl 3TOI0 MEcCTe;

o 3aHATH paboyee MeCTO, yKa3aHHOE OPraHU3aTOPOM HCITBITAHMSL.

[Ipn monydeHUH KOMILIEKTOB 3K3aMEHAL[MOHHBIX MATEpPUaIoB YYaCTHUKU

UCTIBITAHUH O0JIDICHBL:

. IpOCIylIaT  MHCTPYKT@X, MPOBOAMMBIM  WIEHOM IIPEIMETHOM
KOMHCCHUU B ayIUTOPHUH,

. [IOC/I€ IOJIy4eHUsI TECTOBBIX 3aJaHUN 00paTUTh BHUMAaHHWE Ha HX
KOMITIEKTHOCTh,  MNPOBEPUTH  KAYECTBO  IOJUIPapUYECKOTO  WCIIOJHEHHUS
JIOKYMEHTOB.

B Teuenne HCIIBITAHUS BCE €T0 YUACTHUKU Q0JIHCHDL:

o nociie 00bABIEHUs OPraHH3aTOPOM HCIBITAHUS B Ay JUTOPHH BPEMEHH

Hayaja TeCTUPOBaHWA (BpeMs Hayajla M OKOHYAHHs MCIBITAHHS (UKCHPYETCS Ha
JI0CKe) TPHUCTYNUTh K BBIIONHEHUIO TECTa, CTPOTO BBINOJHATH BCE YKA3aHHUs
OpraHM3aTopPa U €ro MOMOIITHHKOB;

Bo Bpems TecTupoBanHus 3anpewaromesn:

. Pa3roBOpHI; BCTABaHHE C MECT;
° [epecakuBaHUs;

. 00MeH JIIOOBIMH MaTepHaIaMu U TIpeIMETAMH;

. NOJIb30BaHHEe MOOMILHBIMU Telne(OHAMH WM HHBIMH CPEJICTBAMH

CBsI3H, (OTO- W  BHJEOANIAPATYpPOH, IOPTATUBHBIMM  IEPCOHATBHBIMU

KoMneroTepaMu (HoyTOykamu, KITK u apyrumu);
> [10J1b30BaHUE CIIPABOYHBIMH MaTepHaJIaMH;



. BBIXO/l U3 ayJUTOPUHU 110 HEOOXOUMOCTH Oe3 COMPOBOXKIEHHS YJIECHA
KOMHUCCHUH, IPOBOSAIIEH UCITBITAHUE.

[Io OKOHYAaHMM MCIBITAHUS BCE YYACTHHKHM OOJAMNCHLI CIHATH B KOMMCCHIO
OK3aMEHALMOHHBIE MaTepuansl (MeperuchiBaTh W BBIHOCHTL JK3aMEHALMOHHBIE
MaTepHallbl 3aMpernaeTcs).

[poueiypa TecTupoBaHus 0(hOpMIISIETCS TIPOTOKOJIOM IIPUEMHON KOMHUCCHH,
B KOTOPOM (HMKCHPYIOTCS pe3YJIbTaThl BBIONHEHHs aOUTYpHMEHTOM TECTOBBIX
3aJaHu.

[Tporpamma coCTOHT M3 pas/ienoB, OTPAKAIOIMINX JUIAKTHYECKHE eTHHHIIBL,
CBSI3aHHbIC C U3YYEHHEM MaTEeMaTHKH B CpelHel 1IKosie. B mporpamme oTpaxeHsl
METONUYECKHE PEKOMEHJAlMM IO BCTYNHUTEJIBHBIM HCIBITAHHUAM M I[PHUMEPHBIE
3a/IaHusl J1JIs IPOBEIeHHs TMCBMEHHOTO TECTHPOBAHHS.

Ilporpamma anpecoBaHa abuTypHeHTam, Mocrtynaromum B PODOM 1o
HarnpasjiIeHHsIM ToAroToBKU: 38.03.01 Dxonomuka; 38.03.02 MeHeIKMEHT;
38.03.05 busuec-undopmaruka

Marepuansl  mporpaMmbl  MOTYT  OBITh  HCIIONB30BAHLl  YUHTEISAMH
001e00pa30BaTe/IbHBIX  YYPESKICHHUM,  NpelnojaBaTelliMH  MaTeMaTHYeCKHX
JUCLMIUIAH I8 IIOANOTOBKM OOYYalOLIMXCAd K BCTYIHTENBHBIM HMCIBITAHUAM B

POOU.



COJEPKAHUE IMPOI'PAMMBI

Pazgen 1. AJITEGPA

Harypansssle uncna. lemumocts. IIpocTele B cocTaBHBIE umcna. HauGombimit
o0lMiA 1enuTeNs U HauMeHblee 001Iee KpaTHoe.

Llenble, pannoHanbHble U eHCTBUTENbHbIE YHCTA.

HpoOu, NporeHTsl, palinoHalIbHbIE YHCIIA.

Mopayne wumcna. CremeHu ¢ UefbIM palMOHANBHBIM U JEHCTBUTENBHBIM
II0Ka3aresieM, UX CBOMCTBA.

Kopens cTenenn n>1, ero coiictsa. ApudmeTHueckuii KopeHs.

Cunyc, KOCHHYC, TAHI'€HC, KOTAHTEHC POU3BOIBLHOTO YIJIa.

Panuannas mepa yria.

Cunyc, KocuHyc, TaHreHc, KoraHrec umcia. OCHOBHBIE TPHUTOHOMETPHYECKHE
TOXK/IeCTBA.

Jlorapudmer. Jlorapudm uncia. Jlorapudm npousBeieHus, YacTHOTO, CTEIEHH.
HucroBele 1 OYKBEHHBIE BRIpaKEHUS. PaBeHCTBA U TOKAECTBA.

IIpeobpazoBanue BhIpaKeHHH.

Pazgen II. YpaBHeHusi H HepaBeHCTBA

PaBHOCUIIBHOCTD YpaBHEHHH U HEPABEHCTB,

KBanparuslie ypaBHeHUS.

Tpruronomerputieckue ypaBHeHHs.

Iloka3zaTenpHble ypaBHEHHS.

Jlorapugmugeckue

ypaBHEHHUS.

IIpocreiinye cucTeMbl ypaBHEHHI ¢ IBYMS HEU3BECTHBIMH.

KBajparhble HepaBeHCcTBa. PannoHanpHere HepaBeHCTBA. MeTol MHTEPBAIOB.

Pazgen III. ®ynkuuu

OyHnkuus, ee 0bnactTh onpeneneHus U 00J1acTh 3HAYECHUH.

Hccenenosanue GyHKITHEA.

Bospacranue, yOpIBaHHe, IEPHOAUIHOCTD, YETHOCTE, HEYETHOCTE. TOUYKH
skcTpemyma (ynkuun. HanGonblliee 1 HauMeHblee 3Ha9eHUs QyHKIMHU. [ paduk
bYHKIHH.

OcHoOBHBIE 3IeMeHTapHbIE (DYHKIHH.

JIuneiHas GpyHKUHMS, ee rpaduk

Kpanpatnynas ¢yHkuus, cTernieHHas GYHKUIUS ¢ HATYPaIbHBIM [T0Ka3aTelleM, HX
rpadukwy.

[lokasarenpHas, torapupmuyeckas GyHKINUH, UX TpaduKH.
Tpuronomerpudeckue GyHKIUH, UX TPahHUKH.

Pazpen 1 V. Hauasia MaTeMaTHuyecKkoro aHajus3a
ITonATHe IPON3BOJHOMN, ee reoMeTpUYeCKHH U HDU3HYECKUN CMBICI.



HaxoxpeHue ckopocty mporecca, 3aaHHoro hopmyJioii HIn rpadHKOM.
YrnoBoi koa(GUIMEHT KacaTenbHOM K rpaduKy (hyHKIIHIA.

[Ipon3sBogHEIE OCHOBHBIX JIEeMEHTAPHbBIX (DYHKIUIL.

Ilpumenerne NpoM3BOHEIX K HCCIIEIOBAHUIO (YHKIME M TOCTPOSHUIO IPadhUKOB

Pazpen V. DJaeMeHTbI reomerpuu

Tpeyronsnuk. Mennana, GuccekTprca, BEICOTA.

KBazapart, npsMoyronbHuK,

napajjaeaorpaMm, poMO, Tparerms.

OxpyskHocTh ¥ KpyT. Panuyc, xopaa, nuamerp,

KacaTellbHas, CeKyImasi.

Hununnp, koHyc, wap, chepa. Benwunna yria. JlnunHa oTpeska, OKpyXHOCTH 1
JYTH OKPY>KHOCTH.

ILnomans MHOrOyroNEHHKA, KPYra U KPYrOBOI'O CEKTOPA.

[Tnowanes moBepXHOCTH U 06BEM LUIIHHPA, KOHYCA, IIapa.

Koopaunatnas npsmas. Yuciossle IpoMekyTKHu. JleKapToBbI KOOPIMHATEI Ha
IJIOCKOCTH U B IIPOCTPAHCTRE.

BekTtopel.

Pazxen VI. DnemeHTBbI TeopHH BEPOSTHOCTEH H MATEeMATHYECKOI CTATHCTUKH

Cpennee apudmeTHyeckoe, pazmax, MOJa U MeHaHA.
I'eHepanbHas u  BeIOOpOYHAs COBOKYMHOCTH. YacToTa BeNMYMHBI psaga H

OTHOCHTEJIbHAS YacTOTa.
DJIEMEHTBI KOMOMHATOPHKH: TIEPECTAHOBKH, PA3MEILEHHUSI H COUeTaHus.

BepoaTtHOCTE CitydaliHOro cOOBITHS.



ATTECTAHUMOHHO-NIEJATOT'MYECKHWE U3MEPUTEJBHBIE
MATEPHAJIbBI

MeToanyeckne peKOMeH AU
M0 BBIMOJHEHHIO NHCbMEHHBIX 3K3aMeHAIMOHHBIX HCNBITAHUH

Cmpykmypa nucoeMeHHbIX K3aMEHAYUOHHLIX UChbImAanull. [TUCEMeHHbIN
DK3aMEH COCTOMT U3 3aJaHuil B (hOpMe TECTOB, KOTOPBIE OTPAKAIOT 00S3aTeIbHBII
MHHHMYM OCBOCHHS MaTeMaTH4YeCKMX 3HAHUH 3a Kypc cpeaHero (MOJHOrO)
obuiero odpazoBaHus.

Ocobennocmu nucemenioll sxk3amenayuonnol pabomor. TecTOBbIE 3a1aHus
BKJIIOYAIOT 0a30BYI0 4acTh 001Ie00pa3oBaTebHON MPOrpaMMbl 110 MaTeMaTHKe |
MpeAnoaraloT  MPOBEPKY  TOro, Kak  4YeJOBEK  HAy4YyWiICS  BBIIOJIHATH
AJITOPUTMU3UPOBaHHBIE JIEHCTBUS U JI€1aTh BEIBOBI.

Ilpn BBINOJNIHEHMU TECTOBBIX 3a/laHUHl HEOOXOIMMO IPEACTABUTH KPaTKOe
pemenue. st 5KOHOMHMHM BPEMEHH COBETYEM IPOIyCKaTh 3aJaHue, KOTOpoe He
yZlaeTcsi BBINOJHHUTBL Cpasy, M INepexXoJuTh K cieayomemy. K BBITOIHEHUIO
NPOIYIICHHBIX 3aJaHUH MOKHO BEPHYTHCS, €CITH Y BAC OCTAHETCS BPEMSI.

Kpumepuu oyenxu euinonnenus nUCoMeHn020 K3AMEHAYUOHHOLO 3A0AHUAL
[Ipn pemeHMH TeCTOBBIX 3afaHUM HEOOXOQMMO MPENCTABUTH OTBETHl C
NOsCHEHUsIMH.  [IpaBuIbHBIA OTBET NIPH OTCYTCTBHH TEKCTA pELIEHHsA He
OLIEHUBAETCH.

Ilpyu BEIIOTHEHMH 3aaHUs DK3aMEHYEeMBIH MOMKET HCIIONB30BaTh JIIOObIE
MareMaTH4ecKue (hakThl, coIeprkaliecss B ydyeOHMKAaX U yuyeOHBIX MOCOOHAX M3
DenepanbHOro  mepevHs y4eOHHKOB, DPEKOMEHJOBAHHBIX (JIOIYIIEHHbIX )
MunucrepcTBoM 00pa3oBaHus u Hayku Poccuiickoit @enepanuu

Tecr cocToumT M3 ABaguaTH 3aJaHH, W3 KOTOPLIX JECATh 3afaHHi —
OTKPBITOTO THIA (3allUCh OoTBeTa). M necsATh 3afaHuii, TpeOYIOIUX BBITOIHEHHS
pellieHHs] U 3alucH OTBeTa. [IpaBUNBHBIA OTBET B 3aBHCHMOCTH OT CIOXKHOCTH
Ka)KJI0ro 3a/laHusl OLIEHUBAETCA OT OJHOIO JIO AecATH OaltoB. bamiel, monydeHHbIe
32 BCE€ BBINOJHEHHBIE 3aJaHus, CYMMHUPYIOTCS. MakcUMaibHOE KOJIHMYECTBO
HaOpaHHbIX 6a7110B — 100. Bpems Beinonuenus pabots —180 MUHYT.

B mporpamme npezacraBieH (parMeHT JIeMOHCTPALlMOHHOI'O BapUaHTa
TECTOBBIX 3aaHUM.



8.

JemMoHCTpaLIHOHHBIH BAPHAHT TECTOBLIX 3aJaHHIl

Yupocrtute BBIpaKEHHE a’?.5a* =
(2 bamnma)

6 b35
[IpencraBbTe B BUIE CTENEHH C OCHOBAHHEM b BHIpayKeHHeE — &=

Jor
(2 6anna)
VYnpocrture c0526°-c0s34° —sin26°-sin34° = . ..
(3 6anna)
Pemute ypaBHeHHe ]x—2|+x =2, B = e

(2 6amra)
g8—d
Pewnre HEpPaBeHCTBO —2>0, de...
(d+6)d+1)

(5 6annos)
[Toctpoiite rpadux GyHKIHHI y=4x’—6x+9.
(5 6annos)

Haiinure  MHOXecTBO  3HaveHmit  ¢QyHKuMH y=2sinx+5, ye...
(3 bamna)

Ha pucynke nzobpaxén rpadux aupdepeniuppyemoin GyHKuuu y = f(x).

Ha ocum abcumcc oTmedeHBI JAeBATH TOYEK: X,,X,,..X,. Cpeld 3THX TouYek
HaWJUTe BCE TOYKM, B KOTOPKIX Npou3BojHas ¢yHKkuwmu f(x) orpuuarensHa. B
OTBETE YKAKHUTE N - KOTHYECTBO HAH/ICHHBIX TOYEK.

9.

(5 6annos) n=

4

e — = L -
/

- — 8
w

: AN
: x6 | : | \
& \ f 4 @ & >
X1 Xo X3| Xy N !0 X7Xg | Xg X
NG

B cbopuuke OuneroB mo 6uonoruu Bcero 25 GUIETOB, B TpeX M3 HUX

BCTpeYaeTCA BOIIPOC O rpHGax. Ha »sk3amene ITKOJIBHHUKY J0oCTa€Tcss OAUH
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Cily4aiHO BeIOpaHHBIN OnieT u3 Toro cbopruka. Haiiure BeposSTHOCTE TOTO, YTO
B 9TOM Oumitere He Oy/ieT Bopoca o rpudax.

(4 6aya) P=
4% <9.2% +22,
10. Pemwure cHcTeMy  HEpaBEHCTB
log3(x2—x—2)51+log3 x+1.
x—2
(8 6annoB)
11. Pemure ypaBHEHUE (\/x+2)2—2\/x+2—8=0, A
(8 6anoB)

3
12. Haiinute nHamOounpluee 3HaveHue (GYHKIHH y =2cOSx + V3x - % Ha

T
OTpe3Ke { 0; -2—} : V. =

(8 6amtoB)

13. Haiinute cymMMy BceX KOpHEHW ypaBHEHHS (2"2'3 —64)- V5-4x =0.
(8 6amroB)

14. ®Dynkuwms y=f(x) onpesenena Ha uHTeppane (—4;6). Ha pucynke
n300pakeH rpaduk e¢ pou3BoIHOM

)’u/

A \

e \

& ol 11 6

y=r"(x)

YKaXXUTe TOYKY MakcuMyMa QYHKIHH yzf(x) Ha WHTepBaje (— 4;6) X =i
(10 6ammoB)

=

ey

15. IlepoHavdansHas IleHa TOBapa Ha TOprax IOBBIIIAIACchk HECKOJIBLKO pa3 Ha
OIHO M TO e Koym4yecTBO pyOned. Ilocie 4eTBepTOro MOBBIIEHHS Li€HA
paBHsnack 1250 py6ineii, a mocne ABa[aTh IEPBOro IIOBLIMIEHKHS OHA CTala B JBa
pasa Oonbllle TNEepBOHAYAIFHOW II€HBI, M TOPTH 3aKOHYMJIMChH. KakoBa Oblia
[peaIocie Hsis eHa.

(12 6amoB)

16. boxoBas cropoHa paBHOOEIPEHHOM Tpaleluu paBHA 2415, a OCHOBAHUS
paBHbl 5 ¥ 8. Halinure quaroHans Tpanenuy.

(15 6annoB)
13



SATAHUSI IS CAMOCTOSITEJIBHOM PABOTHI ABUTYPUEHTOB
l. ToxaecTBeHHbIE NPe0Gpa30BAHUS BhIPAsKeHHI

I, Paznoxure HAa MHOXHUTEU:
a) a*b*(b-a)+b’c’(c-b)+a’c*(a-c);
0) 8a° (b+c)-b° (2a+c)—c® (2a—b) .

2, YnpocTuTe BEIpaKeHHE:
a=-b b—c c—a (a-b)b-c)c-a).
at+b b+c c+a (a+b)(b+c)(c+a)’

a)

6 m+n [H’I+]’I H J

m+n \Nmn m—~m Nmn+n

a | a 1

‘*‘“{' e

8h° 4b’ 8b° 4b° I % 1 .
a’+2ab+2b* a’ —2ab+2b* 4b%(a’+2b%) 4b%*(a®-2b7%)’
)[J_ Jab 1—J_J Yab  1-4ab—Jab

1-vab — Yab )1+4a%p’ Jab

1) (log, b+log, a+2)(lod ,b—log , b)log, a—1;

B

1-log’ b
e) Ogln‘ ;

(log, b+log, a+1)log, g

x=2y 1 . HFLY ]_(x+2y)2

X) ;
[x2+2xy x2—4y2 (Zy—x)z 4y2

3. Jloka3aTh CIIpaBeJIMBOCTD BBIPAKEHHUS: (4" +157—1): 9 .

4. OcBOOOAUTECS OT UPPALIMOHAIBHOCTH B 3HAMEHATEJIE:

2) _1_ 6) 2+6 _
34 +8/6 +3/9° y ACRE N AR -

5. CpaBuuth yucina a u b, eciu:

2

2) a=4fo—J15: b= @

0) a=4\/79—i/%,; b:i/84—ﬁ.
6. BeI9uciuTe:

14



a) log,3,38, eciu

6) log,360, eciu

7. BBINIOTHHUTE IEHCTBUA:

a) 1,3+16- (1% 235 - 2};

6)123:1£+0,25—3l—13;
7 L 15 30 4
(i+2§+i)-9i+2,13
B) 12 32 24" s .

0,4

4 5 1.1
O (90— 4 I— ~ OfF — 31§ « 2y
) ( 5 12 3

6
ﬂ)(12-2,1—4]:1
3

o

x
-

2. VYpaBuenus u nepaBeHcTBa. CHcTeMbl ypaBHEHHI H HepaBeHCTB

1. Pemmte ypaBHEeHHE:
a) 3sinx = 2cosx;
0) sin2x +7gx =2;

B) sinxcosx—3cos’x = 0;

X

!
F) cosx = —= =
l1+ig7x

1) 2arcsin x = arccos 2x.

2. PemnTe HepaBeHCTBa:

a) v/3sin2x+cos2x <1;
6) cos3x++/3sin3x < —/2:
B) log, 2x*-9x+4)>1;

r) log, (x+1)<log, (2—-x);

X

o) ¥9* =372 >3* —9;

e) Va+x+Ja-x>a;:

HK)V3XE +5x+7 =357 +5x+2 > 1
3) “2x+1|—5'>3;

") ||x—3|+1|22;

K) 2%.9% 2.6 44251 3452 o),
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1 ol -
) B33 -x7)
Ig(5-»)
M) 25-2% —10° +5" > 25;

H) (x-3)Wx*-4<x?-9,

3. Pemmts cucteMy ypaBHEHHi M HepaBEHCTB:

2z
DN

sin x
=2

cos y

5
V2

0055377;
N2x—y+11-3x+y-9=3,
{/2x—y+ll+ﬂ3x+y*9=3;
2%.47=32,

lg(x—y)* =21g2.

6) singxz -

B)

r)

4. Ecii 1By3sHa4HOE YMCIO pasfieldTh Ha CyMMy ero Hudp, TO B YacTHOM
nony4uTcss 7 W B ocTaTke 6. Ecim jke 5TO ABy3HAuHOE YHCIIO pa3enuTh Ha
NPOU3BEJIEHHE €ro HU(P, TO B YaCTHOM HONYYUTCA 3, a B OCTATKE YHCIIO,
paBHOE CyMMe IU(P UCXOJHOro ducia. HaiiiuTe HCX0MHOE JIBY3HAYHOE YHCIIO.

5. Haiijiure TpexsHaunoe 4Mcio, HUGPEl KOTOPOro 06pa3yloT IeoMeTpHYECKYH
nporpeccuto. Ecnu m3 sToro 4ymcna BerdecTs 792, TO MOMYYHTCS YHUCIIO,
3aIMCaHHOe TeMH jKe mudpamu, HO B obpaTHOM nopsizake. Ecin uz mudpsl,
BBIPXKAIOIIEH YHUCJIO COTEH, BBIYECTh 4, a OCTAIbHBIE HU(PEI HCKOMOIO YHCIa
OCTaBUTb 0e3 M3MEHEHHMS, TO MOMYYMTCS HUCIIO, LU(PBI KOTOPOro 06pasyroT
apu(METHYECKYIO ITPOrPECCHIO.

6. Pewire ypaBHenue u ciienalite npoBepky. ECiiH HMEIOTCS TTOCTOPOHHHE KOPHH,

TO BBIICHUTE NIPUYUHY UX MOSBIICHHS.
b 2 x+4
a) =2

2]yl se=l
x? +4xy—2y2 =5(x + ),

0)
Sx—xy+ ¥ =T(x + y).

3. DyHKIOHH U UX CBOMiCTBA

1. MccnenoBath QyHKIMIO U IIOCTPOUTH IpaduK:

a) y= 2y 6) y=3yd+x)’ +3(1-x’

=—=—;
x° +1
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2. BeisicHUTE CBOHCTBA (hyHKLIMH, TOCTPOKB rpaduk:
8
- —, ecnH x < -2,
X
f(x)z -2x, ecmm —-2<x<?2,

8
- —, €CIH x > 2.
X

3. Haligure obnacts onpenenenus (OYHKUMIHA:

5 2
a)ym=+2-x; 6)h=4x+4x—5; B)k= "% .
x —=Tx
Ds=— %4 . gy 24k+35
(x+3)(x-1)" I —onsd

4. Iocrpoiite rpaduk GyHKIMH, 3a0aHHOH GOPMYITOI:
a) y= %(10 -x), roe -2<x<6;

6) y=(x-1)x+1), rne -3<x<4.
OrnpenenuTs ygacTky Bospactanus, yOsIBaHUs QYHKIHH,

5. [Noctpoiire rpaduk GyHKUUN: [ (x)=5- x> +x WU HalauTe, HCIIOMIB3YS rpapuk
GYyHKIIHH:
a) f(-2); [
0) 3HaueHHe X, mpu KoTopoM [ (x)=8; 6,5;

B) HYJH (DYHKIIHHK;
I) IPOMEXYTKH BO3pPACTaHUs, YObIBaHUS (DYHKIIMH, HAMMEHBIIEE 3HAYCHHE

(GOyHKIIHH.

6. Iloctpoiite rpadux Gpynkiyun: y=x>-4;
a) HalJHUTe: y(-2), y(4,2);
0) MpUHATENKHUT JTH TPAGUKyY QYHKIMY TOYKa: A(-S; 20), B(3.S: 8,25)7
B) HalliuTe HYIH QYHKUMH;
I') HaliIUTe MPOMEXYTKH, B KOTOPBIX ¥ >0, ¥y <0
1) HallIUuTe 110 TpaduKy 3HaYEeHHe apryMeHTa, eClii 3HAUeHHe GbyHKIHH
paBHo —5,5; 3.

7. Ilpy Kakux 3HaYeHUsX k W b runepbona y = % U IpsMas y=kx+b MPOXOIAT
depes Touky: a) P (2;1); 6) O(-2;3); B) R(-1;1)?
4. TexcroBble 3agauu

1. Ha pemMoHT (uskymbsTypHOro 3aia 6bL10 U3pacxonoBaHo 44 KT KpackH,
4TO cocTapisieT 20% BCel KpackH, OTIIYIIEHHOH [elapTaMeHToOM 06pa30BaHHs Ha
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PeMOHT IIKOJBL. CKOJNBKO KHJIOIPAMMOB KPAcKH 3aKyIMJ JENapTaAMeHT, eciu
1KoJte 6p110 oTIyIIEeHo 12,5% KyrieHHoi Kpacku?

2. C yronpHOro CKjajaa BBIBE3NIM B MEPBBIHA J€Hb 12,8 T yIIs, BO BTOPOIl -
75% TOTO, YTO BBbIBE3/IM B MEPBBIH [IeHb, & B TPETHH N1eHb — B IOJTOpa pasza
MEHBILIE TOr0, YTO BBIBE3JH BO BTOPOH JeHb. Kolu4ecTBO yrIiis, BEIBE3EHHOTO 3a
TPH JHs, cocTaBUio 16% Bcero yrus, GeiBuiero Ha ckmage. CKONBKO yris GbLIO
EPBOHAYABHO Ha cKiaje?

3. [nowans mpAMOYroibHUKa ¢ OCHOBAHHEM X CAHTHMETPOB PaBHA 6 KB.CM.
KakoBa BbIcOTa y 3TOro mnpsMoyroibHuka? BeIACHHTE, Kakas 3aBHCHMOCTE
CYIIECTBYET MEX/y BeJIHYMHAMH, JaHHBIMH B 3ajnave? [loctpoiire rpaduk
(bYHKIMHM IpU yCTIOBHH, YTO OCHOBAHHME MPAMOYTONBHHUKA HE TIpeBbImaeT 4 cM.

4. Turorpadus uspacxozoBana 3a 2 OHS 60% BCEH MOMyYeHHOH GyMard.
. |
IIpuyeM, Bo BTOpoH IeHb OBUIO M3pacX0J0BaHO Gymaru B lg paza Oouiblie, 4eM B

nepBbli JeHb. CKoMbKO GymMaru u3pacxonoBaia Tunorpadus B IepBEIit JIeHb, eCllu

OBLTO TIOJTyUEeHO 6% T Oymaru?

5. 3agaumn no niaHuMeTpUH

1. Ilokasats, 4TO cepeMHbI CTOPOH poMOa Cly’KaT BEPIIHHAMHU MPSMOYTOIBHHKA,
a CepeIMHbI CTOPOH IIPAMOYTOIbHHUKA — BepLIMHAMH pomoa.

2. Beicota npsAMOYrojbHOTO TpeyrojbHUKa, IPOBEIEHHAs U3 BEPIIHHBI PIMOTO
yrila, JISJIMT THIIOTEHY3Y B OTHOLIEeHUH 2:3. HaliTH OTHOIIEHHE Ka¥KI0ro U3

KaTeTOB K TUIIOTEHY3e.
3. [lokazatk, 4TO mapanienorpaMM, UMEIOLINM PaBHBIE BEICOTHI — POMO.

4. CtopoHsl TpeyronbHUKa paBHbl 13, 14, 15. HaiiTu mpoekiifio KaXmIol U3 HUX
Ha J1B€ OCTaJIbHEIE.

5. Touka, B34Tas Ha TUIIOTEHy3e NPSIMOYTOJBHOIO TPEYrOJbHHUKA U OJMHAKOBO
yHaJeHHas OT ero KaTeToB, HNEJIHUT IMIOTEHY3y Ha OTpPe3KH, JIHHBI KOTOPBIX
paBHe! 40 1 30 cm. HaiiTa kaTeTsl TPEYroJbHUKA.

6. B paBHOGEeIpEHHOM TpeyrojpHUKE, OCHOBaHWE KOTOPOTO d, a Yrojl TIIpH
OCHOBaHMM «, BIHCaHa OKpPYXHOCTb. Kpome Toro, moctpoena BTopas
OKPY)KHOCTb, Kacaromascs OOKOBBIX CTOPOH TPEYroJbHHKA M  IePBOM
OKpy>XHOcTH. HaliTu panuyc BTOpOH OKPYKHOCTH.
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7. Pajguyc onuMcaHHOW OKOJO IPSMOYTONBHOTO TpPEyronbHHKA OKPY>KHOCTH,
BIIMCAHHOH B 3TOT TPEYTOJNBHHUK, KaK 5:2. HaliTi ocTpBle yrie! TpeyronsHuka.

8. B mpsAMOyronsHOM TpeyronbHIKe GHCCEKTPHCA OJIHOIO W3 OCTPBIX YIOB PaBHA
o3, HaifTu xaTeThl, ecan THIIOTEHY3a paBHa C.

=

2

9. B 0KpyXHOCTB BITHCaH paBHOGEIPEHHbII TPEYTOMBHHIK, OCHOBAHHE KOTOpOTO a.
Kpome Toro moctpoena BTopas oKpy»KHOCTb, KacaroIasicst epBoii OKPYKHOCTH
M OCHOBaHHS TPEYroJbHHUKA, NPHYEM TOYKA KACAHUS SIBJSICTCSA CepeaMHOH
ocHoBanus. HaliTu paguyc BTopoit 0KpyKHOCTH.

10.IlenTp BOMCAHHOW M OIMCAHHOH OKPYXHOCTH CHMMETPHUYHEI OTHOCHTEINIHHO
OJIHOH U3 CTOPOH TpeyronbHKUKa. HaliTu yriisl TpeyronbHHKa.

6. 3agavu mo crepeomerpuu

1. B npsiMoM mapaiienenuesie ocTpblii yron OCHOBAHUS PAaBEH «f , & OJ[HA U3
CTOPOH OCHOBaHHMs paBHa a. CeyeHue, IPOBECHHOE Yepe3 3Ty CTOPOHY H
NPOTHBOTIOJI0KHOE pedpO BEPXHEr0 OCHOBAHMS, HMeET tomans O, 1
TJIOCKOCTB €ro HaKJIOHEHA K IMIIOCKOCTH OCHOBAaHMA Mo yriiom A . Haiitu o6bem

H NIOJIHYIO ITOBEPXHOCTH NapajljieIeNHIe/ia.

2. Haiitt 00beM M TOBEPXHOCTH LIapa, ONMHCAHHOTO OKOJIO TIPABHIIBHOTO
TeTpasipa ¢ peOpoM, paBHEIM a.

3. OcHOBaHMEM HAKIOHHOW TPEYTrONBHON IPU3MBI CITYHKUT paBHOOE IpeHHEIH
NPAMOYTONIbHBIH TPEYroMBHUK, a NMPOEKUMA OJHOro 3 GOKOBHIX pebep Ha
IUIOCKOCTb OCHOBAaHHMA COBNAJaeT C MeJUaHOH m OJHOrO W3 KaTeToB
TpeyrojbHuKa. HailTu yron HaknoHa G0KOBbIX pebGep K IIOCKOCTH OCHOBAHHS,
ecJIi 00beM NMPU3MEI paBeH 9.

4. OrHowenue obbema wapa, K 00beMy BIIMCAHHOTO B HEro IHJIHHIPA PABHO
16/9. OnpenenuTs yron Mexay AHATOHAIBIO OCEBOTO CEYEHHS LMIIMHApPA U ero

OCBHO.

5. OceBBIM CeueHUeM LUIMHJIPA SIBISIETCS KBAAPAT, & OCEBBIM CeYeHHeM KOHyca —
NpaBUIBHBIH TPEYTONLHUK, DaBHOBEIMKWN KBaapaTy. Haligure oTHomIeHue

00BEMOB IIHIIMHIPA H KOHYCA.

6. Haiiiure o0beM Iapa, BIHMCAHHOTO B YCEYEHHBIH KOHyC, oOpasyomas
KoToporo paBHa 10 u HakI0OHEHa K IJIOCKOCTH OCHOBAHHUS 110/ YIIIOM 45°.

7.B NpaBUNBHOH TpeyroMbHOH NHpamMule 3aJaH yrol « MeXIy BBICOTOH u
OokoBbIM pebpom mnupamuabsl. Haiinure oTHowleHWe KBajgpata anogemsl

OOKOBOH rpaHK ¥ GOKOBOM MTOBEPXHOCTH ITUPAMH/IEL.
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8. O0beM MpaBUIILHOMN TPEYTONBLHOM IPU3MBI paBeH ¥, YTOJI MEXJly IHArOHAISIMH
ABYX TPaHeH, MPOBEIEHHBIMU M3 OIHOM ¥ TOM e BepIIMHEI, paBeH « . Halimute
CTOPOHY OCHOBAHHSI ITPU3MEI.

9. Hafinure 06beM KoHyca, pasBepTKOH KOTOPOTO SIBISETCS IOJIYKPYT padycoM
1.

10. B xonyc Bnucan map. Paauyc mapa oTHOCHTCS K paanycy OCHOBAaHHUSI KOHYyca
Kak 1:4/3 . Onpenenure yron IIPH BEpLIMHE KOHYCa.
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Yuebno-meroanueckoe u HHGOpMaLHOHHOe oGeceyeHHe
Jlutepatypa (ocHoBHasn)

1. Anrebpa. bBa3oBblii Kypc ¢ pelleHHSMH u ykazanusimu  (EI'D,
OJIMMIINA/IbI, SK3aMeHEI B By3). YueGHO-MeTomHueckoe mocobue / 3onmorapésa H.
H., TTonos 10.A., Cemenpsiesa H. JI., ®enoros M. B. - M. Doitmuc, 2013. - 568 ¢:
Wi,

2. Asrebpa. Yrmy6ieHHBIH Kypc ¢ peIleHHsIMH U yKazaHusMH: YueOHo-
MeToauveckoe mnocodue / 3omorapéea H.JI., Ilomos [O.A., CasonoB BE.,
Cemengsesa H.JL, ®emoroB M.B.; Ilox pex. M.B. ®enoroBa. — M.:
M3natensctBo MockoBckoro yHusepcutera, 2012. — 538 c.

3. bauypun, B. A. 3amaun no sneMeHTAapHOH MaremaTHKe M Hayaiam
MaTeMaTH4ecKoro ananusa. — M.: OU3MATIIUT, 2005. — 712 c.

4. boukos, b.I'., PyGunuckumii, B.J[. Maremaruka s abUTYpPHEHTOB:
Yu4ebHoe nocobue. 6 ucrpapaeHHoe u3aanme — M. MI'VHD, 2006. — 264 c.

5. beikoB, A.A. C60pHUK 3a/1a4 0 MaTeMaTHKe IS IIOCTYITAIOIIHUX B BY3bl
B IByX "actTsx. 'Y BIIID Mockga 2012.

6. I'ycesa K.C. EI'D. Maremarnka: Teoperuueckie marepuansi. — CIT6.
Tpurosn, 2013. - 120 c.

7. Hbi6os, I1. T., Ockonkos, B. A. 3anaun no maremaruke (c yKa3aHUSIMHU U
pewenusiMu). — M.: OO0 «MznarensctBo Onukc», 2013. — 464 ¢: wi —
(IToctynaroinm B By356I).

8. Marematuka. COopnuk 3ama4 o 6Gazosomy kypcy (EI'D, omummuaisL,
9K3aMeHBI B By3). YueGHo-MeToamdeckoe mocobue / 3omorapésa H. 1., TTonos IO,
A., Cemenpnsesa H. JI., ®enoros M. B. - M.: ®oiinuc, 2010. - 236 ¢: ui.

9. I'eomerpus. bBa3soBblif Kypc ¢ pelIEHMAMH U yKa3aHUSMH. (B9,
OITUMITHATIBI, S5K3aMEHBI B By3): Y4eGHO-MeToMuecKoe ocobue / 3omotapésa H.
., Cemenpzaepa H. JI., ®enotos M. B. - M: U3n-Bo @oitsuc, 2012. - 296 CTp.: HIL.
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Jlutepartypa (zonoanurensuas)

1. Jlanunrep B.A. Bee mis obecrievenns  ycnexa Ha BBIIIYCKHBIX U
BCTYIMTEIBHBIX OK3aMECHAaX IO MaTeMarHke. PalMoHaibHbIe M MppalHOHATBHbIE
YPaBHEHHUs, HEPABCHCTBA M MX CUCTEMBI: Y4. ocob. — Owmck: M3a-B0 OMCKOro
nefyHuBepcurera, 1995. — 167 c.

2. Manunrep B.A. Bce mns oGecrnedenius ycriexa Ha BBIMYCKHBIX H
BCTYIINTCIILHBIX  9K3aMeHaX M0 MaTteMaTHke. Breinyck 1. TokmecTBeHHbIE.
npeoOpa3oBaHus BBIpaKeHUH: VYu. mocod. — Omck: Mzp-Bo Owmckoro
neayHuBepcurera, 1995, — 131 c.

3. Jamunrep B.A. Bce s obecreyeHus ycrexa Ha BBIIYCKHBIX W
BCTYIIMTEILHBIX ~ OK3aMEeHaxX 10 MaTemartuke. Bemyck 4. HecranmgapTHsle
YPA4BHEHHM:, HCPAaBEHCTBA U METOIBI MX pelleHus:: Yd. 1nocod. — Omck. M3a-Bo
Omckoro nexynusepcurera, 1995. — 120 c.

4. Camycenko A.B., Kasauex B.B. MaremaTvka: THIHYHBIE OMMGKM
abUTypHEHTOB. — 2-¢ W3]I., UCIIpaBIeHHOe. — MuHck: «Bpimmiiimas Komuay, 1995.
- 184 c.

5. Hly6a H.IO. 3arumarenshble 3a1anus B 06yueHnn maTeMaruke: K. JUTSE
yuutens. — M.: IIpocserenue, 1995.

HuTepHer-pecypcenl

1. DnemenrapHas Maremaruka Omnpejenenus, bopmynbl, Teopus —
http://clubmt.ru/lec10/
Marematuka on-line — http://mathem.h1.ru/index.html
Ioaroroska k EI'D — http://tutor- math.2011.narod2.ru/
HubdepennmansHoe ucuucienme: — http://www.pm298.ru/mdif.php
Maremaruueckuit anamus: — http:/fimi.asf.ru/Library/Book/MatAn1/
DopMyIIEl IT0 TEOPHH BEPOSTHOCTEH — http//www.matburo.ru/tv_spr.php
7. DNeKTpoHHas oubnuorexka 1o TEOPUH BEPOATHOCTEH — —
http//zyurvas.narod.ru/bibtver.html

R Hh o Wk

8. Kax cmare ETD no maremaruke. [DieKTpOHHBIH pecype]. — Pexum
moctymna: http://www.berdov.com/ege/tips/how to_pass/
9. EI'D mo Maremaruke. [DneKTpoHHBIi pecypc]. — Pexxum mocryma:

http://www1.ege.edu.ru/classes-11/egemath
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