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IMPOI'PAMMA BCTYIIUTEJBHOI'O UCIIBITAHUA
«MATEMATHKA»
JUJIS IOCTYMAIoMMX Ha |- Kypc 1Mo pe3ysibTaTaM BCTYNUTEIbHBIX UCIIBITAHUM,
MIPOBOJIUMBIX YHUBEPCUTETOM

[Iporpamma cocTaBiieHa B COOTBETCTBHH C TpeOoBaHUsIMH DellepaibHOr0 rocyaapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa cpexHero (MmosHoro) obmiero oOpa3oBaHHsA. AOWTYPHUEHT MOXET
MIOJIb30BAaThCSl BCEM apCEHAIOM CPEJCTB M3 3TOTO Kypca, BKIItoYast M Havana aHanusza. OmHako Juis
pelIeHrs PK3aMEHAIMOHHBIX 33/1ad JOCTATOYHO BIAJCHHUS TEMHU IOHSATHUSMU M UX CBONCTBaMH,
KOTOpbIE TMEpeurciIcHbl B HacTosmed mnporpamme. OObekThI W (aKkThl, HE H3ydyaeMble B
00111e00pa30BaTEIILHOM MIKOJIE, TAKKE MOTYT UCIIOIB30BATHCS A0UTYPHUEHTOM, HO TIPU YCIIOBUH, YTO
OH CIIOCOOEH MX MOSICHUTH M JIOKA3aTh.

B cBsi3u ¢ oOmimeM y4eOHUKOB M PETYISPHBIM HX IMEPEU3JIaHHEM OTICIbHBIC YTBEPKICHUS
BTOPOTO pa3jielia MOTYT B HEKOTOPBIX YYEOHHMKAaX HA3bIBAThCS HMHAYe, YeM B IMpOrpaMme, WIH
(bopMyIHpOBaTLCS B BUJAC 3alla4, WIM BOBCE OTCYTCTBOBaTh. Takue Cllydal HE OCBOOOXIAIOT
MOCTYTAIOIIETO OT HEOOXOAMMOCTH 3HATH 3TH YTBEPIKICHUS.

I. OCHOBHBIE TPEBOBAHMUSA K YPOBHIO IIOAT'OTOBKHA

DK3aMEHYEMbIH JOJDKEH YMETb:

* TMPOU3BOJHTH APU(PMETUUECCKHE NEHCTBUS HAJ YHUCIAMH, 33JJaHHBIMH B BUJI€ OOBIKHOBEHHBIX U
JECSITUUHBIX JpoOel; ¢ TpeOyeMOoH TOYHOCTBIO OKPYIJISATh J@HHBIE 4YMCIA U PE3yIbTaTbl
BBIUMCIICHU; 110JIb30BaThCs KaJIbKYIATOPAMU MM TaOJIMLAMMU Ul BEIYUCIICHHI;

* TMPOBOAMTH TOXKIECTBEHHBIEC MPE0OPa30BaHUS MHOTOWICHOB, IPOOEH, ColepKaINX IEpEMEHHEIE,
BBIPAKCHMUI, COJIepXKAIMX CTENEHHbIE, IOKa3aTeJIbHBIE, norapumuueckue U
TPUTOHOMETPUYECKHE (DYHKIIUH;

* CTPOUTH rpa@UKU JUHEHHOM, KBaJpaTUUHOM, CTENEHHON, TOKa3aTeIbHOM, Jorapu@MUUecKor U
TPUTOHOMETPUUYECKHUX (PYHKLUH;

* pewmaTh ypaBHEHHMS M HEPAaBEHCTBA IEPBOM M BTOPOW CTENEHHM, YPABHEHMsSI M HEPABEHCTBA,
IIPUBOIALINECS K HUM; PEIIATh CUCTEMbl YPAaBHEHUIN U HEPABEHCTB IIEPBOM U BTOPOM CTENIEHU U
npuBojsurecs kK HuM. Cro1a, B YaCTHOCTH, OTHOCSITCSI TPOCTEMIIINE YPaBHEHUSI U HEPaBEHCTBA,
coJieprKalllye CTeNeHHbIe, T0Ka3aTelIbHbIE, Jorapu(pMUUECKHUEe U TPUTOHOMETPUYECKHE (PYHKIINH;

* pemarh 3a7a4X Ha COCTaBJICHUE YPABHEHUM U CUCTEM YPaBHEHHU;

° I/I306pa)I(aTb TCOMETPHUICCKUC (I)I/Il"ypbl Ha YCPTCIKE U NPOU3BOJUTDH HpOCTCﬁH.IPIC MMOCTPOCHUS Ha
IIJIOCKOCTH,

¢ TIIOJIb30BAaTHCA IMMOHATHEM HpOHSBOZ{HOﬁ

II. COAEP’)KAHUE IMPOI'PAMMBI

OcHOBHbBIE MaTeMaTHYEeCKHE MOHITHS B (l)aKTLI



Apudpmernka, aaredpa U Ha4aJIa aHAJIN3A

Harypansusie uncna (N). Ilpocteie u cocraBHble uucna. Jlenurtenb, KpaTHOE, HAHMOOJBIINIA
o0Iuii nenuTenb, HaMMeHbIee ooiee kparHoe. [Ipu3naku nenmumocTH Ha 2, 3, 5, 9, 10.

Lenble yucna (Z). Panmonaneueie uncia (Q), UX coKeHUE, BBIUNTAaHUE, YMHOKEHHE U JIeJICHUE.
CpaBHEHHE pallUOHATIBHBIX YUCEL.

HeiictBurensubie yncna (R), ux npeacraBneHue B BUAE JSCITHYHBIX APOOCH.

N3o0paxkenne ymcen Ha MpsMO. MOAyib NEHCTBUTEIBHOTO YHCIA, €r0 IeOMETPUYCCKHMA
CMBICIL.

Uucnosble BepakeHUsl. BripaxeHus ¢ nepeMeHHbIMU. DOpMyJIbl COKPAILIEHHOTO YMHOXKEHHU .

CreneHb ¢ HaTypalIbHBIM U PAllMOHAIIBHBIM ITOKa3aTeiaeM. ApupMETHUECKU KOPEHb.

Jlorapudmsl 1 ux cBoiictBa. OJHOWIECH U MHOTOUJICH.

MHorouieH ¢ 0JlHOU nepeMeHHoM. KopeHb MHOTrOUJIEHA HA PUMEPE KBAAPATHOTO TPEXUICHA.

[Monstue ¢pynkuu. CriocoOs! 3aaanus pyHkun. O6macTs onpeaeneHus. MHOKECTBO 3HAYCHUH
GyHKIUH.

I'paduk pyukmu. Bozpacranue u yobiBanue GyHKINU; IEPUOTUIHOCTD, Y€THOCTh, HEYETHOCTD.

JlocraTouHoe ycioBue Bo3pacTraHusi (yObiBaHUs) (YHKIIMU Ha mpoMmexyrtke. lloHsTue
skcrpemyMma ¢GyHKIUU. HeoOxommmoe ycnoBue dkcrpemyma (yakmum (Tteopema Depma).
JlocTarouHoe ycnoBHe OSKcTpemMyMa. HamOomnbpinee W HauMeHbIee 3HAUYeHHE (YHKIUH Ha
IIPOMEXKYTKE.

Omnpesenenne ¥ OCHOBHbIE CBOWCTBA (DYHKIMil: NMMHEHHOM, kBagpatuuHoil y = ax’ + bx + c,
k

crenenHol y = ax” (n e N), y = x , NOKa3aTelbHO#l y = a*, norapudmudeckoil y = logax,
TPUTOHOMETPHUECKUX (YHKLHUH: y = sinx, y = COsX, Y = tgx; apupMEeTUIECKOro KOpHs ) = Vx
VYpasHenue. Kopuu ypaBHenus. lIoHsaTHE O pABHOCWIBHBIX YPABHEHHUSIX.
HepasencrBa. Pemienns HepaBeHcTBa. IIoHATHE O paBHOCHIIBHBIX HEPAaBEHCTBAX.
Cucrema ypaBHEHHUI U HepaBeHCTB. Pemienus cuctemsl. Apudmernyeckas U reoMeTpuyecKas
nporpeccuu. @opmysa n-ro 4ieHa U CyMMbI IEPBbIX # YIEHOB apu(hMETHUECKONW MPOTPecCuu.
CuHyc M KOCHMHYC CyMMbI M Pa3HOCTH JABYX apryMmMeHToB ((popmyinsl). IIpeoOpa3oBanue B
MPOM3BENIEHHE CyMM sino * sinf , cosa £ cosf. Onpenenenue npousBoaHou. Ee dusuueckuit u
reoMmeTpuueckuii cMbici. [IponsBoanblie GyHKIMIA: y = sinx, y = cosx, y = tgx, y = a’, y = x" (neZ).

I'eomerpus

[Ipsmas, ny4, OTpe3oK, JIOMaHas; AJIMHA OTpe3Ka. YTroj, BelWYnMHa yria. BepTukanbHble U
CMeXHbIe Yriibl. OKpYKHOCTb, KpyT. [lapamiensHbie nmpsmble.

[Ipumepsl mpeoOpazoBanus ¢uryp, Buabl cuMMmerpuu. lIpeoOpazoBanue nmomgodust U €ro
CBOMCTBA.

BexTopsl. Onepanun Haj BEKTOPaMH.

MHOroyroiasHuK, €ro BEpIINHbI, CTOPOHBI, AMaroHanu. TpeyronbHuk. Ero Mmequana,
OuccekTpuca, BbicoTa. Buasl TpeyroabHUKOB. COOTHOIIEHUS! MEKAY CTOPOHAMU U yIIIaMU
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

UYeTbIpexyrojdbHUK: MapajljiesiorpamMmm, MpsMOYTrOJIbHUK, POMO, KBapaT, Tparenms.

OxpyxHocTh U Kpyr. LlenTp, xopna, nuamerp, paaunyc. KacatenbHas K OKpyKHOCTH. [lyra
okpyxHOCTH. CEKTOp.

HeHTpaJ'ILHLIC W BIIMCAHHBIC YTJIbI.



@opMyIbl TUIOMIAN: TPEYTroJbHUKA, MPSIMOYroJbHHUKA, MapaiesiorpaMMa, pomba, KBaapara,
TpamneuuH.

JliiHa OKpPY>KHOCTH U JJIMHA AYTH OKpyxkHOcTH. Panmannas mepa yrna. Ilnomans, kpyra u
IJIOUIA/Ib CEKTOpA.

[Tono6wue. [TomoGHbIe Gurypsl. OTHOMIEHHE TUIOIIAACH TOJOOHBIX (PUTYD.
ITnockocts. IlapamuienbHele U HepeceKaromuecsl IUIOCKOCTH. [lapamiensHOCTh NpsIMOM U
TUTOCKOCTH.

VYron npsimoit ¢ miockocThro. [lepneHaukymnsip K MmiaIockocT. [ByrpaHHbie yribl. JIMHEHBII
yroJ AByrpaHHoro yria. [lepneHaukynsipHOCTb IBYX IIOCKOCTEH.

MHuororpanauku. Mx BepuiuHbl, peOpa, rpaHu, auaroHanu. [IpsMas ¥ HakJIOHHas INPU3MBI,
nupamuel. [IpaBuibHas npusma v npaBwibHas nupamuaa. [lapamienenunensl, UX BUIBI.

Ourypsl BpaleHus: MIIMHAP, KOHYC, cdepa, map. Llentp, muamerp, paguyc chepsl U mapa.
[TnockocTs, KacatenbHas K cdepe.

dopmyiia mIom@aay NOBEPXHOCTH U 00BbeMa IPU3MBL.

dopmyrna MIOMIAM MOBEPXHOCTH M 00beMa mupaMuabl. PopMyla IUIOMAAN TOBEPXHOCTH U
o0bema muuHapa. DopMyna MIOMAAN TOBEPXHOCTH U oObeMa kKoHyca. DopMyna oObeMa mapa.
dopmyna miomaan cepsl.

OcHoBHbIe (hopMYJIbI H TEOPeMbI

Auiredpa u Hayasa anaau3za CBoiicTBa

bynkun y = kx+ b u ee rpaduk.

k
CaoiicTBa GyHKINH ) = X ¥ ee rpaduk.
CaoiicTBa Qynkuu y = ax’ + bx + ¢ u ee rpadux.
dopmya KOpHEH KBaIpaTHOTO YpaBHEHHUS.
PaznoxeHue KBaJpaTHOTO TpexXuieHa Ha JIMHEHHbIE MHOXKHUTEIH.
CBoiicTBa 4HCIOBBIX HEPABEHCTB.
Jlorapudm npou3sBeieHus1, CTENEHH, YaCTHOTO.
Omnpenenenue 1 cBoiicTBa QYHKIMHA y = sinx, Y = COSX U UX I'padUKu.
Ompenenenue U cBOMCTBa PyHKIMU ¥ = g x U ee rpaduk. Pemenne
ypaBHEHU BHJIA SIn X = g, COSX = a, tgx = a.
®opMyIibl TPUBECHHUS.
3aBHCUMOCTH MEX1Y TPUTOHOMETPUUECKUMH (PYHKIIUSMH OJTHOTO U TOT'O K€ apryMeHTa.
Tpuronomerpuueckue GyHKIUU 1BOIHOrO aprymenTa. IIponsBoaHas
CYMMBI JIBYX (DYHKIIHH.

I'eomerpuss CaoiicTBa
paBHOOEIPEHHOTO TPEYrOJIbHUKA.

CBoiicTBa TOYCK, paBHOYJAJICHHBIX OT KOHIIOB OTPEC3Ka.
HpI/I3HaKI/I MapajiCJIbHOCTU IIPSMBIX.
CYMMa YIJIOB TPECYTOJIbHUKA. CYMMa BHYTPCHHUX YTJIOB BBIITYKJIOT'O MHOT'OYT'OJIBHUKA.

[Ipu3Haku napaenorpamma.



OKpy’>KHOCTb, OIIMCAHHAsL OKOJIO TPEYTOJIbHUKA.

OKpy>XHOCTb, BOMCaHHAsl B TPEYTOJIbHUK.

KacarenbHast K OKpY’KHOCTH U €€ CBOMCTBO.

N3mepenue yria, BHUCAaHHOTO B OKPYKHOCTb.

[Tpusznaku nmonoOus TpeyronbHUKoB. Teopema [Tugaropa.
@opmyJibl IUIOMIAIEH TapajuiesiorpaMMa, TPEYTroJIbHUKA, TPAIICLUU.
®dopmysa pacCTOSHUS MEXAY IBYMsl TOUKAMHU IIJIOCKOCTH. Y paBHEHUE OKPY’KHOCTH.
[Ipu3Hak napayieIbHOCTH NPSAMOU U IIIOCKOCTH.

[Ipu3Hak napajieIbHOCTH IIOCKOCTEN.

TeopeMa 0 NepNeHIUKYIIPHOCTH IPSIMON U MJIOCKOCTH.
[lepneHUKyYISAPHOCTD JBYX INIOCKOCTEH.

Teopembl 0 MAPAIIENBHOCTH U NEPHEHAUKYISIPHOCTH INIOCKOCTEM.

Teopema o Tpex nepneHAuKyIsIpax.
I1I. CHUCOK PEKOMEH/YMOM JIUTEPATYPbI

1. Anrebpa m Havana aHamuza: B 2 u.: Y. 1: YueOnuk mis 10-11 k1. o6meoOpa3oBaTeIbHBIX
yupexaeHuil. Mopakosuu A. I'. — M: M3nanus pa3HbIX JIeT.

2. Maremaruka: anrebpa W Hadalla MaTeMaTHYEeCKOrO aHalu3a, reoMerpus. Asrebpa W Havaia
Maremaruueckoro ananuza. 10-11 k. Komsirun FO.M.. u ap. — M.: 3nanus pa3HbIX JIeT.

3. Aunre0pa u Hauana MareMaTudeckoro ananu3a. Yueonuk g 10-11 k. Konmoropos A.H. — M.:
W3nanus pa3HbIX JeT.

Anrebpa 9 kmacc. Yuebnuk mis 9 kit Komsrua FO.M. u n1p. — M.: 3gaHus pa3HbIX JeT.

5. Teomerpus. 10-11 xn. ba3oBsiii u npodunbHbi ypoBHU. ATaHacsH JI.C. u np. — M.: U3nanus
Pa3HBbIX JIET.

6. T'eomerpus. 7-9 kn. Aranacsu JI.C. u ap. — M.: VI3ganust pa3HbIX JIeT.

7. COOpHHMK KOHKYPCHBIX 33/1a4 MO0 MaTeMaTuke (s mocTynammux B By3bl) /B.M. T'oBopos, I1.T.
Hp160B, H.B. Mupoumn, C.®. Cmupnosa. — M., 2003.

8. COopHHK 3a7a4 IO MaTeMaTHKe (11 mocTymnarouux B By3bl) / A.A. PeiBkuH, E.b. BaxoBckwii, -
M., U3paHus pa3HbIX JIET.

9. Marematuka: YueObHoe mocoOue mius aburypuentoB / .. Xamos, T.A. Caenmuikas,
JLH.Tumodeena. - CII6., U3a. PTTIY um. A.U. I'epuena, 2008.

IV. ®°OPMA BCTYIUTEJIBHOI'O UCIIBITAHUSA

BerynuTensHoe ucnbITaHue MIPOBOJUTCS B MUCbMEHHOM (opMe.
OObsiBIIEHHE UTOTOB MPOMCXOAUT B COOTBETCTBUU C Tpa)MKOM OIJIalIEHHUs] Pe3yJbTaTOB
BCTYNUTEIBHBIX UCTIBITAaHUH B OakagaBpHar.

V. KPUTEPUHU OLHEHKHU 3K3AMEHAIINOHHBIX PABOT 110 MATEMATHUKE



Dk3aMeHaIlMoHHasl paboTa mo mareMatuke coctouT w3 30 3amanuii B TectoBoil (opme. Bee
3a1aHsl OOBCIMHEHBI B TPU TPYIMIBL: YIPOIICHHBIC (OICHUBAIOTCS JBYMs OaslaMH KaxKIoe);
HEBBICOKOH CII0KHOCTHU (OILICHUBAIOTCS TpeMsl OaJuIaMU KaXkJ10€); CpeaHeH CII0)KHOCTH (OLIEHUBAIOTCS

IAThIO OaJlJIaMHU KaXKJ10¢).

Pe3ynbTaThl BRITOTHEHHS SK3aMEHAIIMOHHON paboThl onieHnBatoTcs o 100-6ayipHOM cucteme.

MaxkcruMaabHOE KOJTHMYECTBO 0AJLTOB, BRICTABIISIEMBIX 3 3K3aMEHAIIMOHHYIO padoty -100.

IPUMEPHI TECTOBBIX 3AJAHUI

1. Ynpocture BbipakeHue:

1)1,4 2)8 3) 17!+

2. Haiigute npousBoanyio gynkuun: y = e* + 2x> + 1
2) y=e"+4x

3. HajiguTe MHOXeCTBO 3HAYEHU PyHKIuUM: y = cos x + 15

1)[15; 16] 2)[-1; 1] 3)[14; 16]
2x
4. Pemuure HepaBeHCTBO: 5x-10 >0
1) [0;2) 2) [0; +o0) 3) (-o0; 0] U (2; +o0)

5. Onpenenure BU TPEYroJbHUKA, €CJIH €r0 CTOPOHBI paBHbI 12, 16, 20
1) npsIMOYTOJIbHBI;

2) TyNOYyTOJIbHBII

3) OCTpOYTONBHBIN

4) TaKOTO TPEYroJIbHUKA HE CYIIECTBYET.

1716
370,2 4)
3 )=
8
DIT e
1) y=¢€
+x° +x

3) yr=xe"! + 4x

4) (-00; +o0)

4) (03 2) U [0; +o0)



