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MaTtemarTuka

HacTosimas nporpaMma COCTOMT W3 Tpex pa3zieNoB.

B nepsom pasnene nepeuMcieHBl OCHOBHBIE MaTeMaTHYeCKHE [MOHSATHA,
KOTOPBLIMH JIOJIKEH BAAIETh MNOCTYITAKMIHIA.

Bropoii pasmen npexacraBnseT coboli nepedeHb BOMPOCOB TeOPETHUECKO
4acTH dSk3ameHa. [Ipu MoOAroTOBKE K NMHUCHLMEHHOMY 3K3aMeHy LenecoolpasHo
MO3HAKOMHTBLCA C (POPMYITHPOBKAMH YTBEPXKISHUI U3 3TOro pasaena.

B Tpetsem pasnmene yka3zaHO, KakWe HaBBIKH W yMEHHA TpebyioTcs oOT
MOCTYNAIIETO Ha IK3aMeHe.

OObeM 3HaHUH W CTeNeHb BAieHUs MaTepPHAIOM, ONIMCAHHBIM B NPOrpaMMe,
COOTBETCTBYIOT KYPCY MaTeMaTHKH cpefHed wmkonsl. [loctynmarommii moxer
NMONB30BaTBECA BCEM apceHalloM CPEe/ICTB 3TOro Kypca, BKIIOYas W Havana aHaiusa.
Onnako ais pelleHHs 3K3aMEHAUMOHHBIX 3aJad JIOCTATOYHO YBEPEHHOro
BlIaJICHHA NTHIIL TEMH MOHATHAMH H HX CBOHCTBaMH, KOTOpBIE MEPEHHCIIEHBI B
Hactosimied  mporpamme. OOBexkTHl ¥ ¢akTel, He # u3yyaemble B
obmeobpa3oBaTebHOM IIKOJE, TAKKE MOIYT HCIOIB30BAThCH MOCTYNAIOLIMM, HO
MPH YCIOBHH, 9TO OH CrOCOOeH X MOACHATE H JOKa3bIBaTh.

B c¢Bsi3H ¢ oOunneM yueOHHKOB M Pery/ispHBIM HX MepeU3IaHHEM OT/Ae/IbHbIE
YTBEePKACHHSA BTOPOro pasjiefla MOTYT B HEKOTOPBIX y4deOHMKax Ha3biBaThCA
HHa4de, 4eM B Mporpamme, WiH (QopMy/IMpoBaThCcs B BHAE 3anad, WIH BOBCE
OTCYTCTBOBaTh. Takwe caydam He 0CBOOOKAAOT MOCTYNAKIIEro OT
HEOOXOIMMOCTH 3HATh 3TH YTBEPKICHHA.

Pazgen 1. OcHoBHbIe MaTeMaTHYECKHE NOHATHA H PaKThI

Apudmernka, anredpa H Hayaa aHAIH3A

Harypansusie uncna (N). Tlpocteie u coctaBuble uncna. Jlenurens, KpaTHoe.
Haubonbiumii obmuii nenurens, HauMeHblllee obliiee KPaTHOE.

[Tpu3naku nenumoctu Ha 2, 3, 5, 9, 10.

Llensie usicna (Z). PaunonansHsie yucna (Q).

HeficteuTensrsle uncna (R), nx npeacrasneHue B BHje AeCATHYHBIX Apobeii.

M3obpaxeHne ynces Ha NpAMOii.

Moayns NefCTBHTENBHOIO YHCNa, ero NreOMeTPHYECKHH CMBICIT.

Yucnossle  BelpakeHHs. BplpakeHus ¢ nepeMeHHeIMH. @opMynsl
COKpPaIEHHOTO YMHOKEHHS.

CrerneHs ¢ HaTypaibHBEIM M PalMOHAIBHBIM NOKasatejieM. ApubmeTnueckuii
KOpEHb.

Jlorapudmsi.

Ilporpeccun: apudMeTHHecKas U reoOMeTPHYECKAA.

OnHo4neH 1 MHOTOYJIEH.

MHorounen c¢ oaHoli nepemeHHoi. Kopens MHOrouleHa Ha mnpumepe
KBaJApaTHOIO TpexXvieHa.

[Monstne ¢yuxumn. CnocoObl 3amanna ¢yHkumn. OOGnacte onpeneneHus.
MuoxecTBo 3HaveHHi GyHkuun. [ToHsTHe sKkcTpeMyMa DYHKIHH.




Onpenenensie W OCHOBHBIe CBoWcTBA (YHKUMI: JHHEHHOR y = kx + b,
KBaJApaTHYHOMH y=ax'+bk+c, CTerneHHOH y=ax"(mON), y=kix,

MnoKasaTenbHOH y = a’.a> 0, .norapmlmmlecxoﬁ y = log, x , TPHFTOHOMETPHYECKHX

GysKumii (y = sinx, y = cosx, y = tgx ), apHPMETHYECKOTO KOPHA y = JX .
Ypaeuenne. Kopuu ypasnenus. [ToHATHe 0 paBHOCHIIBHBIX YPaBHEHHAX.
Hepasencrsa. Pemienus HepapeHctBa. [loHsaTHe ©  paBHOCHIBHBIX

HepaBeHCTBax.

Cucrema ypaBHeHHH W HepaBeHCTB. Pemenns cucreMsl.
OcHoBHBIE TPHrOHOMETPHYECKHE (YHKUHH: CHHYC, KOCHHYC, TaHIeHC,

KoTaHrerc. OOpaTHble TPHIOHOMETpHYECKHE (YHKIIHH.

ITpoussoanas.
Huterpan.

INeomerpus =

IMpsmas, ny4, oTpe3ok, JOMaHasA; [UIMHA OTpEe3Ka. Yroj, BelHYMHA YIia.
Beprukanensie n cMexkHble yrabl. OKpyxHOCTS, Kpyr. [TapainensHbie npaMeie.

[lpumepsl mpeoOpazoBanust ¢uryp, Buabl cummerpun. [IpeobpazoBanue
nonodmusa v ero cBoicTBA.

BexkTtopsi. Ornepauuy Haa BEKTOpPaMH.

MHOroyrosibHHK, €ro BepIIHHBI, CTOPOHEI, JHArOHAIH.

Tpeyronsnuk. Ero menuana, 6uccekrpuca, Boicota. BHIBEI TpEYTONBHHKOB.

CooTHoImeHHs MEXKIY CTOPOHAMH H YTJIAMH MPAMOYTOJIBHOIO TPEYTrONbHHKA.

HeTelpexyronbHHK: NapanienorpaMM, MpAMOYIroibHHK, pom0, KBajapar,
Tpaneims.

OxpyxHocTe ¥ kpyr. llewtp, xopma, amamerp, pammyc. KacatenbHas K

OKPYKHOCTH.
Jyra oxpyxHnoctu. CexTop.

[lenTpanbHble H BIHCAHHBIC YT,

@opmynsl TUIONIANM: TPeyrojdbHHKa, NPAMOYTONBHHKA, TMapajjenorpaMma,
pomba, kBaapaTa, Tpaneuuy.

JlnuHa OKpYKHOCTH M [UIMHA AYTH OKpyX¥HocTH. PaamaHHas mepa yria.
Inomans kpyra u nuomaas cexropa.

Ilonodne. Ilonobukie Gpurypsl. OTHOLIEHHe MIOMIaAeH NOAOOHEIX GUTYD.

IInockocTe. [lapannenbHbie H NepeceKaOmIMeEcH TJIOCKOCTH.

[NMapannensHOCTH NPAMOH M MIIOCKOCTH.

Yron npaMoii ¢ maockocTeio. [TepneHauKyasp K miIOCKOCTH.

JByrpannsie YIJIBL. Jluneiinbiii yron JIBYTPaHHOIO yria.
IlepneHaAuKyIAPHOCTE ABYX IJIOCKOCTEH.

Muororpansuku. Mx Bepumnasl, rpanu, auwaroHanu. [Ipamas M HakJIOHHas
npusMel; nupaMuael. [lpaBunsHas npu3Ma ©W  MpaBUAbBHAA  NHpaMMa.
[Napannenenunensl, HX BHIEL.

®urypsl BpallleHHs: LHIWHAP, KOHYC, cdepa, wap. LlenTp, anameTp, paauyc
cepel 1 mapa. [TnockocTs, kKacatenbHas K chepe.




Paznen 2. Teopernueckne 0OCHOBBI AHCHHILIHHBI.

Aarebpa u Hauana aHaaK3a

Apudmernueckne neiicteun. JeiicTBHS CO CTENEHAMH M paIHKalaMH.

Oyukuun. Crniocobsl 3ananus GyHKIHIL.

I'paduk ¢ynkumun. Bospacranuwe u yObiBaHHe (YHKUMH; NEpHOIHYHOCTS,
4€THOCTh, HEYETHOCTbD.

CroiicTea pyHKuMH y = kx + b ¥ ee rpaduk.

CroiicTBa pyHKIMH y = k/ x ¥ ee rpaduK.

CaoiicTBa PyHKIHH y = ax® + bx + ¢ U ee rpaduk.

Hoctarounoe ycnosue Bospactanus (yObiBaHus) QYHKUMH HAa NPOMEKYTKE.
Heobxonumoe ycnosme sxctpemyma dyukuum (Teopema ®epma). JloctaTtouHoe
ycnosue 3KcTpeMyma. Haubonbinee W HaumeHbllee 3HaYeHHe QVHKIHM Ha
MPOMEKYTKE. v

PaunonanbHbie ypaBHeHMs: ypaBHEHHS MEPBON W BTOPOl CTENEHH C OJHHM
aprymenTom. Haxoxnienue kopHeli kBagpaTHoro ypasienus. Teopema Buera.

CHeTeMsl pallHOHANIBHEIX YPaBHEHHIH.

HppaunoHaneHble YpaBHEHHA.

[TokazaTensHble U norapudmMUHecKHe ypaBHEHHA.

3amaum Ha COCTaBlIeHHE YPaBHEHHMIA.

Hucnossle HepaBeHcTBa. CBOHCTBA YMCIOBBIX HEPaBEHCTB.

[TokazarensHble HepaBeHcTBa. JlorapudMHuyecKkue HepaBeHCTBA.

HppaumnonansHele HepaBeHCTBA.

Tpuronomerpus. Onpenenenne, cBolcTBA ®W  IpadHMKH  OCHOBHBIX
TPHIOHOMETPHYECKHX (PYHKUMI: y = sinx, y = cosx, y = tgx,y = clgx.

ObparHble TPHIOHOMETPHYECKHE hyHKLIHH H HX cBoiicTBa:
) = arcsin x, y = arccosx, y = arcigx, y = arccigx .
TpuronomeTpuyeckue npeodpa3zoBaHHA: COOTHOLUEHHA MEXILY

TPHTOHOMETPHYSCKHMH (YHKLUHAMH OJHOINO M TOr0 *e€ apryMeHTa, (opmynsi
CIIOWEHHs apryMeHTOB, (OPMYIIbl JABOHHOIO aprymeHTa, (JOpMYy/Ibl MOJIOBHHHOTO
aprymeHTa, GopMynbl ClOKeHHS OTHOMMEHHBIX TPHIOHOMETPHUYECKHX (YHKIIHIL,
(hopmynsl npeobpasoBanus NPOM3BEACHHS B CYMMY.

Pemienne TpHroHOMETPHYECKHX YPaBHEHHI.

ApudmeTHyeckas ¥ reomerpudeckas nporpeccus. Mopmyna n-ro 4wieHa M
CYMMBI MEPBLIX 1 YIEHOB apuMmeTHyeckoil nporpeccun. Popmyna n-ro “ieHa U
CYMMBI MIEPBBIX A YJICHOB reOMeTPHYECKOH NMPOrpeccHH.

[lonsitve npowussoaHoii. OcHoBHele mnpaBuia auddepeHHMPOBaHNA.
Ilpon3BoaHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA,

Ilonsitue wunTerpana. OcHoBHBle cBoiicTBa. Tabnuua HeonpeaeleHHBIX
MHTETPaJIOB.

lNeomeTpus

CsoiicTBa paBHOOEIPEHHOTO TPEYTONbHHKA.




CaoiicTBa TO4YEK, paBHOYIa/IeHHBIX OT KOHIIOB OTpe3Ka.
ITpu3Haku napanienbHOCTH NPAMBIX.

Cymma yrnos TpeyroneHuka. Cymma BHEIIHHX YIJIOB  BBINYK/IOro
MHOTOYTOJIBHHKA.

[Ipu3nHaku napannenorpamma, ero cBoicTBEa.

OKpy»®HOCTB, ONTHCAHHASA OKOJIO TPEYrolbLHHKA.

OKpy*HOCTB, BTHCAHHAS B TPEYTOILHHK.

KacarenbHas kK OKpY)XHOCTH H ee CBOHCTBO.

H3mepenue yrna, BNUCAHHOINO B OKPYKHOCTb.

[Ipu3Haku MoaodOHs TpeyroibHHKA.

Teopema INudaropa.

@opmynel nIOMIAAeH NapaiienorpaMma, TpeyroibHHKa, TPaneLHH.

@opmyna pacCTOAHUA MEXIY ABYMA TOYKAMH I[UIOCKOCTH. YpaBHeHHE
OKPYXHOCTH.

[Mpu3Hak napannenbHOCTH NPAMOM M IJIOCKOCTH. >

[Ipu3Hak mapannensHOCTH MIOCKOCTEM.

Teopema o nepneHaIHKYIAPHOCTH NPAMOM H MJIOCKOCTH.

[lepnenauKynsapHOCTH ABYX [JIOCKOCTEA.

Teopemsl 0 mapaneIbHOCTH U NMEPNEeHANKYIAPHOCTH MJIOCKOCTEI.

Teopema o Tpex nepneHAHKYIApax.

@opMy bl MUTOMIAAH OBEPXHOCTH H 00BEMA NPH3MEI.

DopMyIbl MUIOMAAN MOBEPXHOCTH H 00beMa IMHPaMH/IbL.

@opmMynsl MIOMIAIH MOBEPXHOCTH H 00beMa LIHJIMHAPA.

DopMyIIel MUIOLIAM MOBEPXHOCTH B 00BbeMa KOHYyca.

@opmynsl oObeMa mapa.

DopMmynsl riomany cdepsl.

Pazgen 3. OcHoBHBIC YMEHHA H HABLIKH

DK3aMeHYIOLIMICA 0/KeH YMEeTh:

« [lpoussonute apudmeTHyecKie NeHCTBUS HAJ YACIAMM, 3aJaHHBIMH B BHJIE
OOBIKHOBEHHBIX M JeCATHYHBIX Jpodei; ¢ TpebyeMoil TOYHOCTHIO OKPYIIIATEH
JaHHBIE YHMCJIa H PEe3yJIbTaThl BEIMMCICHHI; MOAb30BATHCA KAIBKYJIATOPaMH
MITH TabiIHIlaMK T BBIYHCIEHHINA.

» IlpoBomnTe TOXIECTBEHHBIE NPeOOPA3OBAHMA MHOIOWIEHOB, Apobeit,
COJiepkallluX TMEpPEMEHHBbIE, BLIDAKEHHI, COOEpKAIMX CTeNeHHbIE,
MoKasaTesbHbIe, JJOrapuMHYECKHE H TPHIOHOMETPHYECKHE (PYHKIIHH.

« Crpouts rpaduxkH NTHHEHHOM, KBaJApaTHYHON, CTENEHHOH, MOKA3aTe/ILHOM,
norapupMHUYECKOit U TPHIOHOMETPHYECKHX (DYHKLIHIA.

« Pewats ypaBHeHHsA M HepaBeHCTBA MMEPBOH W BTOPOI CTENEHH, YPAaBHEHHS H
HEpPaBEeHCTBA, NPHBOAALIMECH K HHM; pellaTb CHCTeMbl YpaBHEHHH M
HEPABEHCTB MepBOi M BTOPOIl creneHH W npuBoasimecs K HuM. Ciona, B
YaCTHOCTH, OTHOCATCA MpoOCTeillllHe YpaBHEHHWA W  HepaBeHCTBa,
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coaepkailiMe  CTeNneHHble, TOKa3aTelbHble, JiorapupMHYecKHe H
TPHIOHOMETPHYECKHE DYHKIIHH.

» Pemats 321298 Ha COCTABIEHHE YPABHEHHI U CHCTEM YpPaBHEHHIA.

» MHzobpaxare reomerpuyeckue GHIypbl Ha 4epree H MPOH3IBOAHTH
MpOCTeHIIHE MOCTPOSHHS HA MIOCKOCTH.

« Hcnoneszosare  reomeTpHueckHe = NpPeACTABICHHA  NPH  pelICHHH
anrebpanveckux 3a1a4, a MeToAbl anreGpbl H TPUIOHOMETPHH — TNPH
PELIEHHH NreOMeTPHYeCKHX 3a4a4.

« [IlpoBomuTe Ha nNIOCKOCTH oONEpalHH Hal BeKTOpaMH (CIOKEeHHE H
BBIMHTAHHE BEKTOPOB, YMHOKEHHME BEKTOpa Ha YHCI0) H MOJL30BaThCHA
CBOHCTBaMH 3THX OTepallHii.

+ [llone3oBarkecs noHsTHEM TPOM3BOAHON NMpH HecaenoBaHWH (YHKUMH Ha
Bo3pacTanue (yObIBaHHMe), Ha IKCTPEMYMBbI H MPH MOCTPOSHHH rpadHKOB
hyHKuMii.
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