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IIporpamMmma BCTYNUTEILHOI0 HCNIbITAHUS «MaTeMaTukKa»
IlosicHUTEIBLHAS 3aICKA

Hacrosimmas mporpamMMa paccuvTaHa Ha TOJTOTOBKY K BCTYIHUTEILHOMY HCIBITAHHIO TI0
MaTeMaTHKe.

[Tporpamma cocraBieHa Ha ocHOBe denepalbHOrO rOCyAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CPeIHEro 00IIero o0pa3oBaHMsL.

BerynurenbHble UCTIBITAHUS TPOBOIATCS B (OpME TECTUPOBAHHS C HCIOJIb30BAHUEM
JTUCTAHIIMOHHBIX TEXHOJIOTHH.

Tect coctout u3 21 Bonpoca. MakcumanbHas orieHka cooTBeTcTByeT 100 Oamnam.

MuHUMaIBHBINH Oy, HEOOXOAMMBIA JUIsi y4acTHsi B KOHKYpCE JUIsi IOCTYIUICHHS B
YHuBepcureT coctaBisieT 39 OaIIOB.

Bpewmst nposenenus tectupoBanust — 90 MUHYT.

OCHOBHBIE MATEMATHYECKUE ITOHATHUA U ®PAKTHI

Apudmernka, anrebpa u Hauyana anHanu3a. Hartypanbuble uymcna (M). Ilpocteie u
coctaBHble uncina. Jlemutens, kpatHoe. Haunbonpmmii oOmmii nenutens, HaUMeHbIIee ooiee
KpaTHOE.

[Ipusnaku genumoctu Ha 2,3,5,9,10.

Llensie uncna (Z). Panmonaneueie uncna (Q), UX CIOKEHHWE, BHIYUTAHUE, YMHOXKCHHE H
nenenue. CpaBHEeHHE parMoHaNBbHBIX unceln. JleiictBurensubie uncna (R), ux mpencraBieHue B
BUJIE JECATUYHBIX IPOOEH.

N3o0paxenue yucen Ha npsMoil. Moaynb NeHCTBUTENFHOTO YUCIA, €T0 T€OMETPUYECKHIA
CMBICIL.

UucnoBble BbIpakeHUsA. BplpakeHuss ¢ mnepeMeHHbIMA. DOpMysbl COKPAIIEHHOTO
YMHOXKEHHUS.

CremneHb ¢ HATypaJbHBIM U PALIMOHAJIBHBIM MOKa3aTenaeM. ApupMeTHIECKU KOPEHb.

Jlorapudmesl, uX CBOMCTBA.

OpnHousieH 1 MHOTOWIEH.

Muorowien ¢ oaHoW mnepemeHHOW. KopeHb MHOrowieHa Ha OpUMeEpe KBaJIpaTHOIO
TpeX4JIeHa.

[Tonstue Qynkuun. Crocods! 3amanus QyHkuuu. OO6nacTb onpeaenaeHus. MHOXECTBO
3HauUEHUHN (QYHKITUH.

I'paduk ¢ynknuu. Bospacranue u yObiBaHuEe (YHKIWHW; MEPUOJUYHOCTH, UYETHOCTD,
HEYETHOCTb.

JocraTtouHnoe ycnoBue Bo3pacTaHus (yObiBaHusA) (QyHKUMH Ha TpomexyTke. [loHstue
skcTpemyma GyHkuu. HeoOxommmoe ycnoBue skctpemyma (ysHkiuu (teopema Depma).
Hocrarounoe ycioBue skcTpemyma. Hambonpiiee uw HaumMmeHbIlee 3Ha4YeHHE (DYHKIIMU Ha
IIPOMEXKYTKE.

OnpejieNieHye U OCHOBHBIE CBOMCTBA (hyHKIMiL: MMHEIHOM, KBagpaTHuHON y = ax? + bx +

c, cremeHHo y = ax", y = Kk/x, mokasatempHOW y = a*, a > 0, morapudMHUUECKOH,



TpuroHomerpudeckux ¢yHkumit (y = Sin X, y = €0S x; y = tg X, y = ctg x), apupMeTu4eckoro
KOpHS y = 2VX.

VYpaBuenue. Kopau ypaBHenus. [loHsiTHEe O paBHOCWIBHBIX YPaBHEHUSX.

HepasencrtBa. Pemenns nepaBencTsa. IloHsTHE O paBHOCUIIBHBIX HEPAaBEHCTBAX.

CucreMa ypaBHEHU U HEPABEHCTB. PellIeHHs CUCTEMBI.

Apudmernueckas u reomerpuueckas nporpeccu. @opmysa 1-ro 4ieHa U CyMMBbI IEPBBIX
I 4WieHOB apudmerndeckoil nporpeccur. @opmysa M-ro 4wieHa U CyMMBbI NEPBBIX I YICHOB
TFEOMETPUYECKON IPOTPECCHUH.

CuHHyC U KOCHHYC CYMMBI ¥ pa3HOCTH JIByX apryMeHTOB ((popMmyiibl).

[IpeoOpa3oBaHue B mpou3BeAeHUE CyMM Sin ? £ COS ?; COS ? & COS ?

Omnpenenenne npousBoHoU. Ee ¢pusndeckuii u reomeTpruuecKuit

CMBICIL.

[pousBoaubie GyHKIMIA y=SINX,y=COS x;y=tg x;y=ay=ax", y=Inx.

I'eomerpus. Ilpsamas, j1yd, OTpe3OK, JOMaHas; JUIMHA OTPE3Ka. YTOJ, BEJIUYMHA YIJa.
Beprukanbuble 1 cMexHbIe yribl. OKpyKHOCTb, Kpyr. [lapaienbHble npsMele.

[Tpumeps! npeobpazoBanus ¢uryp, Buasl cummerpuu. IlpeoOpa3oBanus nomodus u ero
CBOMCTBA.

BexTopsl. Onepanuu Haji BEKTOPaMH.

MHOroyrojpHUK, €ro BEpIINHbI, CTOPOHBI, TUAarOHAJIH.

Tpeyronbauk. Ero Mmenuana, Ouccexkrpuca, BeicoTa. Buasl TpeyronbHuKoB. COOTHOLIEHUS
MEXJly CTOPOHAMU U YIJIaMU IPSIMOYTOJIBHOTO TPEyroJIbHUKA.

YeTpIpexyrojabHUK: MapajuleorpamMm, IpIMOYTOIbHUK, pOMO, KBaJpaT, TPareLHsl.

OxpysxHOCTb U Kpyr. LleHTp, Xopaa, AMaMerp, paanyc, KacaTellbHas K OKpy»KHOCTH. Jlyra
okpyxHocTu. Cexrop.

IlenTpanbHble U BOUCAHHBIE YIJIBIL.

@opMmynbl  IUIOMIAJU: TPEYrojibHUKA, MPSAMOYTOJIbHUKA, MapajjienorpamMmma, pomoa,
KBaJipara, Tpareuuu.

JnmuHa OKpYKHOCTH W JIJIMHA IYTH OKpYKHOCTU. Pagnannas mepa yrna. [lnomans kpyra u
IJIOIIA/b CEKTOPA.

[Tono6ue. [TonoGHbIe Gurypsl. OTHOIIEHHE MIIO0MIAeH MOTOOHBIX GUTyp.

ITnockocts. [TapannensHble U IepecekaronIecs MIOCKOCTH.

[TapajeabHOCTB PSIMON U IJIOCKOCTH.

Yron npssMoit ¢ mIocKocThIo0. IleprneHauKyIsp K IIOCKOCTH.

JByrpannbie yriel. JIMHEHHBIH yros IBYrpaHHOro yria. IlepneHauKyiaspHOCTb IBYX
IIJIOCKOCTEM.

Mpuororpannuku. Mx Bepmmsbl, TpaHu, auaroHanu. [Ipsmas u HakJIOHHAs TPU3MBI;
nupamuibl. [IpaBuiibHas npu3ma U npaBuibHas nupamuaa. [lapamienenunenpl, UX BUABL.

durypsl BpalieHus: MWIMHIP, KOHYyC, cdepa, map. llentp, nuamerp, paauyc cdepsl u
mapa. Ilnockocts, kacatenbHas K cdepe.

dopmyia IIONMAA1 TOBEPXHOCTH M 00BbeMa MPU3MBI.

dopmyiia IIOMAAN TOBEPXHOCTH U 00beMa MUPAMUJIbI.

dopmyIia IIONMAAM TOBEPXHOCTH M 00beMa UIUHAPA.

dopmyJia MIOIAIU TOBEPXHOCTH U 00beMa KOHYCa.

®dopmyia odObema mapa.

OCHOBHBIE ®OPMVIJIbl U TEOPEMbBI

Anrebpa 1 Havaja aHauu3a

CaoiictBa ¢ynkimu y = kx + b u ee rpaduk.



CaoiictBa hyHkuuu y = K/X u ee rpaduxk.

2 + bx + ¢ u ee rpapuk. CBoiicTBa KOpHe# KBaapaTHOIo

CpoiicTBa ¢yHKIMH y = ax
TpeXWIECHa Ha JIMHEHHbIE MHOKUTEIH.

CBolicTBa YMCIIOBBIX HEPABEHCTB.

Jlorapugm npousBeaeHus, CTENIEHH, YaCTHOTO.

Omnpenencare U cBoicTBa QYHKIMI y = SiN X; Y = COS X U X IPaQUKH.

Onpenenenue u cBoiicTBa GyHKIMU y =t X U ee rpaduxk.

Omnpenenenue u cBoiicTBa GyHKIMU y = Ctg X U ee rpaduk.

Penrenue ypaBHeHuit Buaa Sin X = a, COS X = a, tg x = a.

DopMyJIbl IPUBEICHHUS.

3aBUCUMOCTH MEXy TPUTOHOMETPHUECKUMH (PYHKIIUSMH OJTHOTO U TOTO K€ apTyMEHTa.

Tpuronomerpudeckue (yHKIUM JABOHHOrO aprymenta. [lpomsBoaHas cymma JBYX
(byHKIHHA.

['eomeTpus

CpoiicTBa paBHOOEAPEHHOro TpeyroibHUKa. CBOHCTBA TOYEK, PABHOYJAJIEHHBIX OT
KOHLIOB OTpe3Ka. [Ipu3Haku napamienbHOCTH NPSMBIX.

Cymma yriioB TpeyronbHuka. CyMMa BHEIIHUX YTJIOB BBITYKJIOIO MHOTOYTIOJIbHHKA.

IIpu3naku napajuenorpamma, €ro CBOMCTBA.

OKpy’KHOCTb, OIICAHHAsL OKOJIO TPEYTOJIbHUKA.

OKpy’KHOCTb, BIIUCAHHAsl B TPEYTOJIbHUK.

KacarenbHast K OKpy>KHOCTH U €€ CBOWCTBA.

BenuunHa yria, BIMCaHHOTO B OKPY>KHOCTb.

[Tpu3Haku no00us TPEYrobHUKA.

Teopema ITudaropa.

@opmyJibl IUIOIIAAEH apajuIeIorpaMMa, TPEYroJIbHUKa, Tpanenuu. opMyina paccTosHUs
MEXJy IByMsI TOUKaMU IUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

[Tpu3Hak nmapajyuieabHOCTH MPSIMON U IUIOCKOCTH. [Ipu3HaK mapaiinenbHOCTH MIOCKOCTEH.
TeopeMa neprneHIuKyISPHOCTH NMPSMOM U INIOCKOCTH. [lepnenquKyIsspHOCTh ABYX INIOCKOCTEN.
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JEMOHCTPAIIMOHHBIN BAPUAHT BCTYHUTEJBHOI'O UCIBITAHUS IO
MATEMATHUKE

a-b a’* +a
295 _pos 305

1. 3HayeHUe BhIPAKEeHUA npu a =16,b = 25 paBno

116 2)-4 3)12 4)-6 5) apyromy guciy

03 _ p02

2. Boipakenne — — — g4 PaBHO
(ab)O,Z bO,l 1 a0,3 _ bO,Z (ab)O 2,01
D)~ PyE 2) PUERYES 3) oo poa 4) P 5) Ipyromy BhIpasKE€HHUIO

3. Kaxablii y4YaCTHHK HIAXMATHOI0 TYPHHPA CHITPAJ MO OJAHOW NMAPTHHM C KaXKIbIM U3
OCTAJILHBIX YYACTHUKOB. HaliguTe 4nc/i0 y4aCTHUKOB TYPHHMPA, €CJIH BCero chirpano 231
napTus.

)11 2)44 3)21 4)22 5) gpyroe 4ucio

4. HayaabHylo neny toapa nosbicuian Ha 40%, nmoroM HOBYI0 meHy cHu3uau Ha 40%.
CKO0/1bKO IPOLEHTOB COCTABJIsIET NMOC/IEAHSAS IeHa 0T HAYaJIbHOM ?
1) 70 2) 100 3) apyroe uucno  4) 130  5)94

103
5. 3HayeHne BbIpaKeHHSA COSTﬂ' PaBHO

n1 2 0,5v3 3)0 4)-0,5 5 npyromy umciy

xt -1

6. Haiigute o0sacTh onpeaesenusi QyHKUMUA y = 5
X+

1) [-2;+0)  2) (-2;-1]U[L+o)  3) mpyroii npomexxytok  4) [-1;1]  5) (—o0—2) U [-11]
7. Kopau ypaBHenust log,(2x +5) +log, (1 -2x) =log, 5 npuHaaie:kaT npoMexyTKy

1) (2;0) 2) npyromy npomexytky 3)(-2;2) 4)(-2;2] 5) (0;3)

8. KopHu ypaBHeHus V2x—15 —/x+16 = -1 NPUHALJIEKAT MPOMEKYTKY
1) npyromy npomexxyTKy 2) (0;20) 3) (4;9) 4) (4;9] 5) (9;21]

9. Yncs10 KOpHeil ypaBHeHUs! V3 +4sinx-cosx=0 Ha NMPOMEKyTKe [— 7r;7z] PaBHO
1) npyromy uncny  2) 1 3)2 4)5 53

18x+(x—9)°

10. Ynciio meapix penieHn HepaBeHCTBA o)
x —

<0 Ha npomexyTke [S;15] paBHO



)3 2)4 3) npyromy uuciny 4)6 5)7
11. Cymma nesbix pemieHnii HepaBeHcTBa 14 — |4X - 5| > 3 paBHa
1) 14 2)8 3)3 4) npyromy 4uciy 5)0

_.2
12. Bce pemiennsi HepaBeneTBa 2" >8 cocTaBJSIOT POMEKYTOK

1) (0;1]  2) mpyroit npomexytok  3)(1;3) 4)[1;3) 5)(1;3]

JY+5=x+4,
13. Iyers (x,; y,) - pelIeHne cHCTEMbI ly+5 .
2-x

Torna yacrHoe x, .y, paBHO:

D0 2)-2 3)1 4) -1 5)apyromy gucity

14. Tns ¢ynxkoun f(X) =

o= HaiiinTe MepBOOOPa3HyI0, rpaduK KOTOPOH MPOXOTUT

yepe3 Touky M(Le).
1) F(x)=2xe 2) F(x)=e"> 3) F(xX)=2x-1 4) apyras pyaxmus  5) F(x) =1-e*

15. Hajigute miomanb NPaBHJIBHOIO ONMCAHHOIO TPEYroOJbHUKA, €CJM PAANyC Kpyra
paBeH R; R =1.

3 33 4)% 5) V3

1) npyroe gucio  2) 73 3) =

2a’ —4a+1

16. Yemy paBHO 3HAU€HHE BbIPAKEHUsI 4a* —3a’° +2 npu a=2?

1 2 1
1) npyroii otBeT 2) 24 3)17 4) 54

17. Paguyc ocHOBaHMs KOHYCA paBeH 3 cM., a ero oopasymwomasi papaa S cm. Haiiagure
00beM KOHYcA.

1) 24TIem®  2) 4TTem® 3) 12Tem®  4) 36ITem®

18. Pemuure ypaBHenune 2x+4(2—x)=x+5

1) x=1 2)0 3) -2 4) npyrou oTBET



19. Pemure ypaBHenue 2x°—7x+3=0 1 yKakuTe CyMMY €ro KOpHei.

1)2,8 2) -3,5 3) npyroii oTBET 4) 3,5

20. Peminte HepaBeHCTBO 2X+7(x—4)>11x+2

1) x<-15 2) x<0 3) x>15 4) x>-15

21. lan paBHOOeApEeHHbI MPAMOYTIO0JIbHbIN TPEYTrOJbLHUK ¢ KaTeTaMu paBHbIMH 2 cm. U3
BEPUIMHBI IPAMOIO0 YIJIa HA TMNOTEHY3Y ONylleH nepnenaukyJasap. Haiitu ero niuny.

1) 4cm. 2) Ipyrou OTBET 3) V2em. 4) 12 cm

IIIxana oneHNBaHUA

KonnyecTBo npaBrIIbHBIX

Kommgectro 6amion Kommenrapuii
OTBETOB

0-8 0-38 HE y4acTBYeT B KOHKypce

9-21 39 -100 y4acTBYeT B KOHKypCe




