[Tpunoxenne 9 x IlpaBunam mnpuema Ha
obyuenne B ®I'BOY BO «OMITIV» mo
00pa30BaTeNbHBIM TMPOTPaMMaM  BBICIIETO
o0Opa3oBaHus - MporpamMmamM OakajaBpuaTa,
nporpaMMaM CIHEeUaINTeTa, IporpamMmmam
marucTpaTypsl Ha 2024/2025 yueOHbIi ro1

IIporpamma BCTyNnUTEIbHOr0 HcNIbITAHUA «MaTeMaTHKa)
[osicHuTeIbHAS 3aIUCKA

Hacrosiass nmporpamMmma paccuuTaHa Ha TOATOTOBKY K BCTYMUTEIBHOMY HCIBITAHUIO TIO
MaTeMaTHKe.

[TporpamMma coctaBieHa Ha ocHoBe DenepanbHOro rocyaapCcTBEHHOT0 00pa3oBaTEIbHOTO
CTaH/apTa CPeJHEro 00Iero 00pa3oBaHusL.

BerynurenbHble MCOBITAHUS TPOBOJATCS B (OPME TECTHPOBAHHS C HCIOJIb30BAaHHEM
JMCTAaHIMOHHBIX TEXHOJIOTHH.

Tect cocrout u3 21 Bonpoca. MakcumansHas orieHka coorserctByer 100 Gamam.

MuHuManbHbIA Oaymul, HEOOXOAMMBIA ISl y4acThuss B KOHKYpCE JUIS IOCTYIUICHHS B
YHuBepcurter cocraBisier 39 0aioB.

Bpewmst mpoBenenus TectupoBanust — 90 MUHYT.

OCHOBHBIE MATEMATHYECKUE ITOHATHUA U ®PAKTHI

Apudmernka, anrebpa u Havyana anHanu3a. Hartypanbaele uymcna (M). Ilpocteie u
coctaBHble uncina. Jlemutens, kpatHoe. Hanbonpmmii oOmumii nenutens, HauMeHbIIee ooiee
KpaTHOE.

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

Llensie uncna (Z). Panmonansueie uncna (Q), UX ClokeHHE, BHIYMTAHUE, YMHOXKCHHUE H
nenenue. CpaBHEHHE panMoHANbHBIX uKcel. JleiictBurensubie uncna (R), ux mpencraBieHue B
BUJIE JECATUYHBIX APOOEH.

N3o0paxenne yucen Ha npsMoil. Moaynb JeMCTBUTENBFHOTO YMCA, €r0 TeOMETPUIECKUI
CMBICIL.

UucnoBble BbIpakeHUA. BblpaxkeHuss ¢ mnepeMeHHbIMA. DOpMylbl COKPAIIEHHOTO
YMHOKEHHS.

CrerneHsb ¢ HaTypaJbHBIM U PALIMOHAJIBHBIM MTOKa3aTeaeM. ApupMeTHIECKUI KOPEHb.

Jlorapudmesl, ux CBOMCTBA.

OpnHousieH 1 MHOTOYWIEH.

Muorowien ¢ oaHOW mnepemMeHHOW. KopeHb MHOrowieHa Ha MpUMEpPE KBAaJAPaTHOTO
TpeX4JIeHa.

[Tonstue Qynkmuu. Crocodsl 3ananus QyHkiuu. O6macTh onpeneneHus. MHOXKECTBO
3HaYeHU! PYHKLUH.

I'paduk ¢yaxnun. Bospacranue u yObiBaHWe (YHKIUU; MEPUOJUYHOCTH, UYETHOCTD,
HEYETHOCTb.

JocraTouHnoe ycnoBue Bo3pacTaHus (yObiBaHUs) (QyHKUMHM Ha mpomexyTtke. [lonsTue
skcTpemyma Gynknuu. HeoOxommmoe ycmoBue skcTtpemyma ¢yHkiuu (teopema Depma).
Hocrarounoe ycioBue sKkcTpeMyma. Hambonpinee w HawmMmeHbIee 3Ha4YeHWE (DYHKIIMH Ha
IIPOMEXKYTKE.

OnpejieNieHye U OCHOBHBIE CBOMCTBA (hyHKIMiL: TMHEHHOH, KBagpaTHUHOH y = ax? + bx +

c, cremeHHot y = ax", y = k/x, mokaszatempHOi y = a¥, a > 0, morapudMuUUecKOH,



TpUroHomerpudeckux QyHkmii (y = Sin X, y = €0S x; y = tg X, y = Ctg X), apupMeTHIECKOro
KOPHS y = 21X.

VYpasuenue. Kopuu ypaBHeHus. [ToHsTHE O paBHOCUIIBHBIX YPaBHEHUSX.

HepasencrtBa. Pemenns nepaBencTsa. IloHsATHE O paBHOCUIIBHBIX HEPAaBEHCTBAX.

Cucrema ypaBHEHUI U HEPABEHCTB. PellIeHNs CUCTEMBI.

Apudmernueckas u reomerpuueckas nporpeccu. @opmyina 1-ro 4jieHa U CyMMbI IEPBBIX
I 4WieHoB apudmerndeckoil nporpeccuu. dopMyna n-ro wieHa U CyMMBbl NEPBBIX I YICHOB
TFEOMETPUYECKON IPOTPECCHUH.

CuHyC ¥ KOCUHYC CyMMBI ¥ pa3HOCTH JIBYX apryMeHTOB ((hopMyiibl).

[IpeoOpa3oBanue B mpou3BeAeHUE CymM Sin ? & COS ?; COS ? + COS ?

Omnpenenenne npousBoHou. Ee ¢pusndeckuii u reoMmeTpruuecKuit

CMBICIL.

[pousBoaubie GyHKIWMIA y=SINX,y= COS X; y=1g x; y=a;y=ax", y=Inx.

I'eomerpus. Ilpsamas, j1yd, OTpe3OK, JOMaHas; [UIMHA OTPE3Ka. YTOJI, BEIUYHMHA yIija.
BepTukanbhbsie 1 cMexkHBIE yribl. OKpyKHOCTB, Kpyr. [lapanensHble npsMele.

[Tpumeps! npeobpazoBanus ¢uryp, Buasl cummerpuu. IIpeoOpasoBanus nmompodus u ero
CBOWCTBA.

BexTopsl. Onepanuu Haj BEKTOpaMH.

MHOroyrojabHHUK, €ro BEpIINHbI, CTOPOHBI, THarOHaJIH.

Tpeyronbauk. Ero Menuana, Ouccekrpuca, BeicoTa. Bupl TpeyronbHUKOB. COOTHOIICHUS
MEXJly CTOPOHAMH U YIJIaMU IPSIMOYTOJIbHOTO TPEYroJIbHUKA.

YeThIpexXyrojabHUK: MapajuieaorpamMm, IpIMOYTrolbHUK, pOMO, KBaJpaT, TpareLHsl.

OxpyxxHocTb U KpyT. LleHTp, xopaa, amaMerp, paauyc, KacaTellbHas K OKpYKHOCTH. Jlyra
OKpyx)HOCTH. CEKTOp.

IlenTpanbHble U BOUCAHHBIE YIJIBIL.

@opMyInbl  TUIOIMAAW: TPEYTOJIbHUKA, NPSIMOYTOJbHHKA, IapajuiejorpaMma, pomoa,
KBaJipaTa, TpareLuuu.

JnmuHa OKpY>KHOCTH W JIJTMHA IYTH OKpYXHOCTU. Pagnannas mepa yrina. [lnomans kpyra u
IJIOIIA/b CEKTOPA.

[Tono6ue. [TonoGHbIe Gurypsl. OTHOLIEHHE TUIOIAAECH TOJOOHBIX GUTYD.

ITnockocts. [TapannensHble U epecekaromuecs MI0CKOCTH.

[TapaeabHOCTB PSMON U IIIOCKOCTH.

Yron npssMoit ¢ mI0cKocThIO0. IleprneHuKysp K IIOCKOCTH.

JByrpanHble yriabl. JIMHEHHBIA yrojl AByrpaHHOro yria. llepneHauKyJIspHOCTH IBYX
IIJIOCKOCTEM.

Mpuororpannuku. Mx Bepmmsbl, TpaHu, auaroHanu. [Ipsmas U HakJIOHHAs TNPU3MBI;
nupamuibl. [IpaBuiibHas npu3Ma U npaBuibHas nupamuaa. [lapamienenunenpl, UX BUABL.

durypsl BpallleHHs: HWIWHIpP, KOHYC, cdepa, map. Llentp, nuamerp, paauyc chepsl u
mapa. Ilnockocts, kacatenbHas K cdepe.

dopmyIia IIONMAA1 HOBEPXHOCTH U 00BbeMa MPU3MBI.

dopmyIia IIONMAAN TOBEPXHOCTH U 00beMa MUPAMUJIbI.

dopmyIia IO HOBEPXHOCTH U 00beMa IWINHApA.

dopmyna miIomaau MOBEPXHOCTH U 00beMa KOHYCa.

®opmyna odbema mapa.

OCHOBHBIE ®OPMVIJIbl U TEOPEMbBI

Anrebpa 1 Havaja aHauu3a

CaoiictBa ¢yHkumu y = kx + b u ee rpaduxk.



CaoiicTBa hyHkumu y = K/X u ee rpaduxk.

2 + bx + ¢ u ee rpaduk. CpoiicTBa KOpHeil KBaJpaTHOro

CpoiicTBa ¢QyHKIMH y = ax
TpEXWIECHA Ha JINHEHHbIE MHOKUTEIH.

CBolicTBa YMCIIOBBIX HEPABEHCTB.

Jlorapugm npousBeaeHus, CTENIEHH, YaCTHOTO.

Omnpenencaue U cBOCTBa QYHKIMI y = SiN X; Y = COS X U UX IPaQUKH.

Onpenenenue u cBoiicTBa GyHKIMU y =1tg X U ee rpaduxk.

Omnpenenenue u cBoiicTa GyHKIMHU y = Ctg X U ee rpadux.

Pemrenue ypaBHeHwmii Buza Sin X = a, COS X = a, tg x = a.

DopMyIIbI IPUBEICHUS.

3aBUCUMOCTH MEX1Y TPUTOHOMETPHUECKUMH (PYHKIIUSIMH OJHOTO U TOTO K€ apryMeHTa.

Tpuronomerpuveckue (yHKIMH JABOHHOTO aprymenta. [IpomsBogHas cyMma JBYX
byHKINH.

I'eomeTpus

CpoiicTBa paBHOOEAPEHHOro TpeyrosibHuKa. CBONCTBA TOYEK, PABHOYJAJIEHHBIX OT
KOHLIOB OTpe3Ka. [Ipu3Haku napamienbHOCTH NPSMBIX.

Cymma yriioB TpeyrosnbHuKa. CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

[TpusHaku napasuieaorpaMma, €ro CBOMCTBA.

OKpy’KHOCTb, OIMCAHHAsL OKOJIO TPEYTOJIbHUKA.

OKpy’KHOCTb, BIIUCAHHAsl B TPEYTOJIbHUK.

KacarenbHast K OKpY>KHOCTH U €€ CBOWCTBA.

BennunHa yria, BIICaHHOTO B OKPYKHOCTb.

[Tpu3Haku no00us TPEYTroIbHUKA.

Teopema IIudaropa.

@opmyisl IIOIAAEH NapauleaorpaMMa, TpEYroJibHUKa, Tpanenuu. @opMyiia paccTosHus
MEXy IByMsl TOUKaMU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

[Tpu3Hak nmapajyuieabHOCTH MPSIMOW U IUIOCKOCTH. [IpU3HaK mapaiienbHOCTH MJIOCKOCTEH.
TeopeMa nepneHauKyIsIpHOCTH MPAMOMN U INIOCKOCTH. [lepneHquKysipHOCTb IBYX INIOCKOCTEMN.
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JEMOHCTPAIIMOHHBIN BAPUAHT BCTYHUTEJbHOI'O UCIIBITAHUS IO
MATEMATHUKE

a-b a’ +a
2%5 _ o5 205

1. 3HayeHue BbIpaKeHUA npu a =16,b =25 pasno

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

03 _ 02

2. Bblpa)lce}me R PaBHO
ab O,ZbO,l 1 a0,3 _b0,2 ab 0,2 01
1) (BW 2) W 3) W ) ( ) bo 2 5) APYTromMy BBIPAKCHHUIO

3. Kaxaplii yYacTHUK IIAXMATHOT0 TYPHHPA CBHIIPAJ MO OJHOM NMAPTHM € KaKAbIM U3
OCTAJILHBIX YYACTHUKOB. HaliguTe 4ync/i0 y4aCTHUKOB TYPHHMPA, €CJIH BCero chirpano 231
naprus.

)11 2)44 3)21 4)22 5) gpyroe uucio
4. HauaabHy10 1nieHy ToBapa moBbicuin Ha 40%, moromM HOBYIO HeHY cHM3WIM Ha 40%.

CKo0JIbKO NIPOLEHTOB COCTABJISIET MOCJIEIHSS IIeHA 0T HAYAJIbHOM ?
1) 70 2) 100 3) apyroe uucino  4) 130  5)94

103
5. 3nauenne BbIpakeHUsI COS—— 77 PABHO

n1 2 0,5v/3 3)0 4)-0,5 5 npyromy umciy

x* =1

6. Haiigute o0sacTh onpeaesenusi QyHKUMU y = 2
X+

1) [-240)  2) (-2;-1]U[L+o)  3) mpyroit mpomeskytok  4) [-1;1]  5) (—oo—2) U[-1:1]
7. Kopnu ypaBuenns log (2x +5) +log. (1 —2x) =log, 5 npuHapjiexaT NpoMe:KyTKY

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

8. Kopuu ypaBuennsi v/2x —15 —+/x+16 = —] npuHALTeKAT TPOMEKYTKY
1) npyromy npomexxyTKy 2) (0;20) 3) (4;9) 4) (4;9] 5) (9;2 1]

9. Uncj10 KOpHeil ypaBHeHUA V3 +4sinx-cosx=0 mna NMPOMeKyTKe [— 72';72'] paBHO
1) npyromy uncny  2) 1 3)2 4)5 5)3

18x+(x—9)°

10. Ynciio meapix pemieHNH HePaBeHCTBA _9)
x —

<0 Ha npomexyTke [S;15] paBHo



1)3 2)4 3) npyromy uuciny 4)6 5)7
11. CymMma nesbIxX pelieHUil HepaBeHcTBa 14 — |4x —5| >3 paBHa
1) 14 2)8 3)3 4) npyroMy 4muciy 5)0

_.2
12. Bce pemiennsi HepaBeHcTBa 2% >8 cOCTAB/ISAIOT IPOMEKYTOK

1) (0;1]  2) mpyroii npomexcyrox  3) (1;3)  4) [1;3)  5) (1;3]

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

Torma yacrHoe x,:), PpaBHO:

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

14. Jnsa ¢pynxkmuu f(Xx) =

o HaliuTe NepBoOOpa3Hyl0, rpadguk KOTOpPOil MPOXOAUT

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

15. Haiigure mjiomaab NMPaBUJIBHOIO ONMHCAHHOIO TPEYroJbHHKA, €CJIU PaAUyCc Kpyra
paBeH R; R =1.

1) npyroe uncimo  2) g 3) % 4) % 5) \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. Paauyc ocHOBaHUSI KOHYCA paBeH 3 cM., a ero odpa3ywiuas paBua 5 cm. Haiinure
0o0beM KoOHYca.

1) 24TIem®  2) 4Iem® 3) 12ITem®  4) 36IIcm®
18. Pemuure ypaBHenue 2x+4(2—x)=x+5

1) x=1 2)0 3) -2 4) npyroii 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 paBHOOeApEeHHBbIA MPAMOYTIO0JIbHbIN TPEYTrOJbLHUK ¢ KaTeTaMu paBHbIMH 2 cm. U3
BePLIMHBI MPSMOI0 YIJa HA TUNIOTEeHY3y onylleH nepnenauxyJsip. Haiitu ero nuimny.

1) 4cm. 2) Ipyroit oTBeT 3) V2em. 4) 12 cm

[IIxana oueHNBaHUA

KommuectBo IMIpaBUJIbHBIX

Kommgectro 6amion Kommenrapuii
OTBETOB

0-8 0-38 HE yJacTBYeT B KOHKypCe

9-21 39 -100 y4acTBYET B KOHKYpPCE




