MMPOT'PAMMA BCTYIUTEJIBHBIX UCITBITAHUI
O MPO®UIHbHON MATEMATHKE
JUISL JIAL, IHOCTYHAIOIIUX B HTU HUAY MU®U HA BA3E I10.

Hacrosmas nporpamMmma COCTOUT U3 TPEX Pa3ACIIOB.

B MEpBOM pPa3gCyiC NMEPCUHUCIICHbBI OCHOBHLIC MATCMATUUCCKHUEC MMOHATHA, KOTOPBIMU JTOJIZKCH
BJIA/IETh IOCTYNAKOUINM KaK Ha IMCBMEHHOM, TaK U HAa YCTHOM JK3aMCHE.

Bropoii pasznmen mpencraBiser co0oil mepedeHb BOMPOCOB TEOPETHUECKOH YACTH YCTHOTO
sk3aMeHa. llpu moaroroBke K IUCBMEHHOMY OJK3aMEHYy 1e1eco00pa3HO IO3HAKOMHUTBCSA C
(bopMyITHpPOBKaMH YTBEPXKICHHUIA U3 ATOTO pas3zena.

B Tperbem pasnene ykazaHO, KakKM€ HABBIKM M YMEHHUS TPeOYIOTCS OT IMOCTYNAOLIEro Ha
IMUCbMCHHOM U YCTHOM 3K3aMCHax.

OObeM 3HaHMI U CTENEHb BIAJCHUs MaTepUalioM, OIIMCaHHBIM B IPOrpaMMe, COOTBETCTBYIOT
KypCy MaTE€MaTUKHU CPEeIHEN IIKOJIbL. [IoCTynaromui MoKeT I0JIb30BaThCS BCEM apCEHAIOM CPEJICTB
9TOro Kypca, BKJIIOYas W Hadana aHanusa. OJHAaKo M peleHus 3K3aMEHAlMOHHBIX 3a1ad
AOCTATOYHO YBCPCHHOI'O0 BJIAJACHUA JIMIIb TEMH HOHATUAMH W HUX CBOfICTBaMH, KOTOPBIC
IepevrcieHbl B HacTosAllel nporpamme. OOBeKThI U (akThl, HE H3ydaeMble B 00111€00pa30BaTeIbHOM
IOKOJIC, TAKXKE MOI'YyT HCIIOJb30BATHCA IIOCTyHarOUMM, HO IHpHU YCIOBHH, YTO OH cnocobeH ux
HOSICHSATH U JOKa3bIBaTh.

B cBsi3u ¢ 00mineM yueOHMKOB U PErYJISIPHBIM MX NEPEU3JaHUEM OTJEIbHbIE YTBEPIKICHUS
BTOPOrO paszjiesla MOTYyT B HEKOTOpBIX y4eOHMKaX Ha3bIBaTbCs HMHaye, YeM B Iporpamme, WU
¢dbopmynHMpoBaThCS B BUAE 3aJad, WIM BOBCE OTCYTCTBOBaTh. Takue Cilydaul HE OCBOOOXKIAIOT
MOCTYIAIOLIET0 0T HEOOXOIUMOCTH 3HATh 3THU YTBEPKICHHUS.

OcHoBHBIC MaTeMAaTHYeCKHE IOHATHA U (PAKTHI
Apu¢meruka, anredpa U HayaJIa aHAIU3A

Harypansusie uncna (N). [IpocTtsie U coctaBHble uncna. Jlenurens, kpatHoe. Hanbonbmuit
oOuIuii 1enurens, HAaMMEHblIee 0011Iee KpaTHOE.

[Ipu3naku nenumoctu Ha 2, 3, 5, 9, 10.

Lensle uncna (Z). PaunonanbHbie uyucna (Q), UX CIIOXKEHUE, BBIYUTAHHE, YMHOXEHHE U
nenenue. CpaBHEHNE PallMOHAIBHBIX YHCEIL.

JeiictBurensHble uncna (R), ux mpexacraBieHne B BUIE ECATUUHBIX apobeil. M3o0paxenue
gyucel Ha NpsAMOW. Moaynb NEHCTBUTENBHOIO YHCIA, €r0 TeOMETPUYECKHIl CMbICI. YucioBble
BbIpakeHUs. BplpakeHust ¢ nepemeHHbIMU. Dopmynbl cokpaiieHHOro ymHoxkeHus. CTeneHb C
HaTypaJbHBIM U PALIMOHAIBHBIM MOKa3aTeseM. Apu(MeTHuecKuii KOpeHb.

Jlorapugmsl, 1X CBOWUCTBA.

OnHOWIEH ¥ MHOTOUJIEH.

MHorowien ¢ oaHOW mnepemMeHHOM. KopeHb MHOrowieHa Ha MpUMEpPE KBaJIpaTHOIO
TpEXWICHA.

[Tonstue ¢ynkuuu. Cnocobsl 3amanus (yHkuuu. OOnacTh omnpeneneHus. MHOXKECTBO
3Ha4eHUH PYHKLIUH.

I'padux dyaxnuu. Bospactanme wu yObiBaHWE (QYHKIIUUA, TEPHUOIUIHOCTH, YETHOCTb,
HEYETHOCTD.

JloctaTouHoe ycinoBue Bo3pacTaHus (yObIBaHMs) (QyHKUIMM Ha mnpomexytke. llonsarue
skcTpemyMa (ynkuuu. Heobxomumoe ycinoBue »sKkcTpemyMma (yHkuuu (Teopema Depma).
JloctatrouHoe yciioBHE OKCTpeMyMbl.  HambOomnbiiee u HaWMeHblllee 3HauYeHHWE QYHKIUM Ha
IIPOMEXKYTKE.

OmnpenieNieHne ¥ OCHOBHBIE CBOHCTBA (DYHKIML: NTMHEHHOMN, KBAAPATHUHOH y = ax’ +bx+c,
y " k y x y
CTEIICHHOM y=ax"(neN), y=—, TIOKa3aTeJIbHOU y=a",a>0, norapu(pMUIECKOMH,
X

TPUTOHOMETPpHUECKUX (GYHKIUH ( y=sinx,y =cosx,y=1gx,y =ctgx ), apuPpMETHIECKOrO KOPHSI

y=+x

VpaBuenue. Kopau ypaBHeHus. [loHsiTHEe 0 paBHOCUIIBHBIX YPABHEHHUSIX.
HepasencrBa. Pemenus nepaBencTsa. IIoHsTHE O paBHOCHIIBHBIX HEPABEHCTBAX.



CucreMa ypaBHEHU U HEPABEHCTB. PelieHns cuctemsl.

Apudmerndeckast 1 reomeTpudeckas nporpeccuu. GopmMyina n-ro 4jieHa U CyMMBI TIEPBBIX N
YIEHOB  apudmeTHueckod nporpeccur. Popmyna n-ro uyjieHa W CYMMBI IEPBBIX N WICHOB
r€OMETPUYECKON ITPOTrPECCUH.

CuHHYyC U KOCUHYC CYMMBI U Pa3HOCTH JABYX apryMeHTOB ((hopMyIibl).

[IpeoGpa3oBanue B mpousBeIeHUE CYMM sin tsin f;cosa tcosf.

Omnpenenenue npou3BoaHoM. Ee husndecknii 1 reOMETPUICCKUN CMBICIT.
[MpousBonubie QyHKIMN Yy =sinx;y =cosx;y=tgx;y=a ;y=x"(neZ);y=hx.

I'eomerpust

[IpsimMas, n1y4, OTpe30K, JOMaHas; JJIMHA OTpe3Ka. YTIoJj, BEJIMYMHA yria. BepTUKalbHBIE U
CcMeKHbIE yriibl. OKpY>KHOCTB, KpyT. [lapasuienpHble mpsmble.

[Tpumepsr mpeoOpas3oBanusi ¢uryp, Buasl cuMMmeTpuu. llpeoOpasoBanme moa00HS M €ro
CBOICTBA,

BexkTopsl. Onepaniuu Haj BEKTOPaMH.

MHOroyrojapHHK, €ro BEpIIUHBI, CTOPOHBI, TUarOHAJIH.

TpeyronpHuK, ero MeauaHa, OMCCEKTpHCa, BbICOTa, Bunmbl TpeyroinbHUKOB. COOTHONICHHS
MEXJly CTOPOHAMU U YIJIaMU IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

YeTpIpeXyroJpHUK: MapajuIeJIorpaMm, TPSIMOYTOIbHHUK, pOMO, KBaJpaT, TPAIICIIHSL.

OxpyxHocTb U Kkpyr. LlenTp, xopna, nuamerp, paauyc. KacarenpHas K OKpyKHOCTH. [Jlyra
okpyxHOCTH. CeKTop.

IlenTpanpHble U BIMCAHHBIE YIJIBL.

@opMyITBl TUIOMAAN: TPEYTOIBHUKA, MPSIMOYTOJIbHIKA, TTapajuiesorpamMmma, pom0a, KBaapara,
TpaneuuH.

JInuHa OKpYKHOCTH W JUIMHA IyTH OKpYKHOCTU. Pagmannas mepa yria. [Inomanp kpyra u
IIouiaib CEKTopa.

[Tono6ue. [Tonobubie purypsl. OTHOLIEHUE TIIOIMAJAEH MOAOOHBIX UTYD.

IInockocts. [TapannenbHble U IepecekaronIrecs MI0CKOCTH.

[TapannenbHOCTb NPSAMOM U MIIOCKOCTH.

VYroa npsMoii ¢ mI0cKoCThIO. IlepreHauKysap K IIOCKOCTH.

JIByrpaHHble yrubl. JIMHEMHBIM yros JIBYIpaHHOro yria. IlepneHaukynsipHOCTB IBYX
IIJIOCKOCTEM.

Mpmuororpanauku. Wx BepmMHbI, TpaHd, AuaroHanu. [Ipsmas M HakJIOHHas NPU3MBL

nupamubl. [IpaBunbHas npu3Ma U npasuibHas nupamuaa. [lapamienenunensl, ux BUABL.

Ourypsl BpallleHus: WIKHAP, KOHYC, cdepa, map. LlenTtp, nuamerp, paguyc cepsl U mapa.
ITnockocTk, KacatenbHas K cdepe.

@®opMyIIbl IUIOLIAIM TOBEPXHOCTH U 00bEMa MPU3MBI.

@dopMyIIbl IUIOIMIAN TOBEPXHOCTH U 00beMa MUPaMHU/IbL.

@®opMmyIIbl TUIONIAIM TOBEPXHOCTU M 00beMa HUIHHIpA.

@®opMyIIbl TUIOIIAIHN TOBEPXHOCTH U 00beMa KOHYyca.

®opmyibl 00beMa mapa.

®opmyibl TUIOIAAH ChEPBI.

OcHoBHBIE (hOPMYJIbI M T€OPEMbI
AJiredpa ¥ Ha4YaJ1a aHAJIU3A
CoiicTa dyHKIMM y=kx+b 1 ee rpaduk.

k
CaoiicTBa QYHKIIMN y =— U ee rpaduk.
X

CaoiicTBa GyHKIMH Y =ax’ +bx+c u ee rpaduk.

®dopmyiia KOpHEH KBAIPaTHOTO YpaBHEHUSI.

PasnoxeHre KBa[paTHOTO TpeX4IeHa Ha THHEWHBIE MHOXKHTEIH.
CBolicTBa YHCIIOBBIX HEPABEHCTB.

Jlorapudwm npousBeeHus, CTETICHH, YaCTHOTO.

Omnpenenenue U cBoiicTBa QYHKIMNA ) =sin X, y = COSX U UX I'paduKu.



Omnpenenenue U cBoiicTBa GYHKIUN ) =fgX, y = CIgX U UX IrpaduKu.

Pemrenne ypaBHeHu# BUa sin x = a,CcoSX = a,1gx =d..

®opMyibl IPUBEICHHUS.

3aBHCHMOCTH MEXI1Yy TPUTOHOMETPHUUECKUMH (PYHKIIUSMH OJHOTO U TOTO K€ apryMeHTa.
Tpuronomerpuueckre GyHKIUHU IBOMHOIO apryMeHTa.

[Tpou3BoaHasi CyMMBI IBYX ()yHKIIHH.

I'eomerpus
CaoiicTBa paBHOOEIPEHHOT'O TPEYTOJIbHUKA.
CBolicTBa TOYEK, paBHOYIAJICHHBIX OT KOHLIOB OTPE3KA.
[Ipu3Haky napajuieaIbHOCTH NPSAMBIX.
Cymma yriioB TpeyrosibHuKa. CyMMa BHEIIHUX YIJIOB BBITYKJIOTO MHOIOYTOJIbHHKA.
[Ipu3Haku napamuienorpamma, €ro CBOMCTBA.
OKpyKHOCTb, OTIMCAaHHAsl OKOJIO TPEYTOJIbHUKA.
OKpy>XHOCTb, BIMCaHHAsl B TPEYTOJIbHUK.
KacarenbHas k OKpyKHOCTHU U €€ CBOMCTBA.
N3mepenue yria, BHUCAHHOTO B OKPYKHOCTb.
[Ipu3naku no1o6us TpeyroabHHUKA.
Teopema [Iudaropa.
@opMyIbl IUIOMAAEH NTapAJIJIEIOrpaMma, TPEyTrOJIbHUKA, TPAIlCLUN.
®opMya pacCTOSTHUS MEXKY IBYMs TOUKAMHU IJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.
[Ipu3Hak napayieIbHOCTH NPSAMOM U IIIOCKOCTH.
[Ipu3Hak napajieIbHOCTH INIOCKOCTEH.
Teopema o neprneHANKYISIPHOCTH IPSIMOM U IJIOCKOCTH.
[lepneHuKyISIPHOCTD JBYX ILIOCKOCTEH.
TeopeMsl 0 MapajuIeIbHOCTH U NEPIEHAUKYIIPHOCTH INIOCKOCTEN.
Teopema o Tpex nepneHAuKyIsApax.

OcHOBHbBIE YMEHHUA U HABBIKH

DK3aMEHYIOIUICS TOIKEH YMETh:

[Ipon3BoauTh apupMeTHUecKue ASUCTBUS HaJ YUCIaMH, 3aJJaHHBIMU B BHUJI€ OOBIKHOBEHHBIX
U JECATHUYHBIX JApoOei; ¢ TpeOyeMol TOYHOCTbIO OKpYIVIATh JAaHHBIE 4YHCIAa WM Pe3yJbTATh
BBIUHCIICHU; T0Ib30BAThCSI KAJIbKYJISTOPAMH MU TaOIUIaAMU [Tl BBIYMCIEHUH.

[IpoBOUTH TOXIECTBEHHbIE TNPEOOpa3OBaHUsI MHOTOWIEHOB, ApoOeH, coxaepKalux
MIEPEMEHHbIE, BBIPAXKEHUM, COJAEpKAIUX CTENEHHbIe, IOKa3aTelbHble, Jorapu@mMuueckue Hu
TPUTOHOMETPHUECKUE (PYHKIUH.

Crtpouth rpaduku JIMHEIHOM, KBaJpaTUYHOM, CTCIICHHOM, IMOKa3aTeIIbHOM,
Jorapu(pMUUECKON U TPUTOHOMETPUUECKUX (PYHKITHUIA.

Pemrate ypaBHeHMS M HEpaBEHCTBA NEPBOM M BTOPOW CTEIIEHH, YPAaBHEHMS U HEPABEHCTBA,
MIPUBOJSLIMECS K HUM; pellaTb CHUCTEMbl YPABHEHHMI M HEPABEHCTB IIEPBOM M BTOPOM CTENEHU U
npuBojsnecss k HUM. Crolla, B 4aCTHOCTH, OTKOCSITCSI MPOCTEHIINE ypaBHEHUS U HEPAaBEHCTBA,
coJiepKalllie CTeNeHHbIe, I0Ka3aTeNlbHbIe, JIorapu(Muieckre U TPUrOHOMETPHUECKUe (PYHKITUH.

Pemrate 3amaum Ha cocTaBlIeHNE YPABHEHNUN U CUCTEM YPABHEHUM.

N300pakaTh reoMeTpuyeckre GUrypsl Ha 4epTexe U MPOU3BOAUTE MPOCTEUIIINE TOCTPOCHHUS
Ha IIJIOCKOCTH.

Vcnonb30BaTh Te€OMETPUUECKUE TMPEACTABICHUS NpPU PELIeHUH anredpanyeckux 3ajgad, a
METO/IbI alreOpbl 1 TPUTOHOMETPUH — IIPU PEIIEHUU T€OMETPUYECKUX 3a/1ad.

IIpoBOoaNTH Ha IUIOCKOCTH OIEpAallMM HAJl BEKTOpaMH (CIOKEHUE U BBIYMTAHHE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha YUCIIO) U M0JIb30BAThCS CBOMCTBAMH 3TUX OINEPALIUH.

[Tonb30BaThbcs TMOHSATHEM TPOW3BOJHON TpU UCCIeNOoBaHMHM (DYHKIMNA Ha BO3pacTaHUe
(yObIBaHUE), HA SKCTPEMYMBI ¥ TIPH MIOCTPOCHUH TPaAGUKOB (YHKITHA.



