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MaTtemMaTHKA

Hacrosimas nmporpaMmma COCTOUT U3 TPEX pa3esioB.

B mepBoM pasiene MEepedrCiIeHbl OCHOBHBIE MATEMAaTHICCKHUe MOHATHI,
KOTOPBIMH IOJIKEH BIIaZIeTh IOCTYMAOIINH.

BTopoii pasjen IpeacTaBiseT co0OH MepedeHb BONPOCOB TEOPEeTHYECKOH
yacTH oKk3aMmeHa. [Ipu IOArOoTOBKE K INUCBMEHHOMY 3SK3aMEHY 1eJ1ec000paszHo
[I03HAKOMHTECS ¢ HOPMYIUPOBKAaMHK YTBEPKAEHUH U3 3TOr0 pasjesa.

B TpereeM pasjeie yKa3aHO, KaKkue HABBIKM W YMEHHA TpeOyroTCs OT
IOCTYTIAIOLIETO HA OK3aMEeHE.

O6BeM 3HAHUM U CTEIIEHB BIIaJieHUs MaTepHualioM, ONIMCAHHBIM B IIPOTPaMME,
COOTBETCTBYIOT KypCy MaTeMaTHKH Cpe[HeH IIKOJbI. [TocTymaromuii MOXeT
[10JIb30BATHCS BCEM apCEHaoM CPeCcTB 3TOro Kypcea, BKIoYas U Hadalla aHaJln3a.
Opuako s pelleHus SK3aMEeHAIlMOHHBIX 3aJa4 JOCTAaTOYHO yBEPEHHOTO
BIAJEHUS JTHIIb TEMH IOHATHSIMHM M HX CBOMCTBaMHM, KOTOpPBIC INEPEHHC/ICHBL B
pacTosmiedf  mporpamme.  OOGBexkThl W (axTel, HE  H3yd4acMele B
06111e06pa30BaTENbHOM IIKOJIE, TAKKE MOTYT HCIOJB30BATECS MOCTYNAIOIIMM, HO
TIpH yCIIOBHH, 9TO OH CTIOCOOEH MX IIOACHATE U JI0Ka3bIBATD.

B cBs3u ¢ obmIneM yUeOHUKOB U PEryJISIpHBIM UX NEepeK3/laHieM OT/ICJIbHBIC
yTBEP)KIEHNUsA BTOPOTO pasjena MOTYT B HEKOTOPBIX yaeOHUKaX Ha3bIBATHCA
WHAue, 4eM B IporpaMme, WM (QOpPMYIHPOBATHECA B BUIC 3a71ad, WK BOBCC
OTCYTCTBOBaThb. lakuwe ciIydaum HE OCBOOOJK[AIOT  MOCTyIIaloIero  OT
He0OXOIUMOCTH 3HATh OTH YTBEPKIACHHUS.

Pa3znen 1. OCHOBHbIe MaTeMaTH4YeCKHe IOHATHS H (GaKThI

ApudmeTnka, aaredbpa u Ha4YaJIa aHAIA3A

Hartypansuste grcna (N). IIpocTsle B cocTaBHBIE YHCIa. JeNUTeNb, KpaTHOE.
HauGonbuii o6l [eInuTelb, HauMeHbIee 0011ee KpaTHOe.

IIpu3HaKku meIuMocTH Ha 2, 3, 5, 9, 10.

enste ancna (Z). Panvonansasie aucia (Q).

TeticTurenshble yncna (R), ux npefcTaBIeHne B BUAC NECATHTHBIX npolet.

N306paXkenne quce Ha IPAMOH.

Moynb AeHCTBUTENBHOIO YHCIA, €TO reOMEeTPUYECKUN CMBICIL.

UucroBble  BhIpaXeHHsd. BrelpaxeHHs ¢  TICPECMCHHBIMH. DopMyIBI
COKPAIIIEHHOI0 YMHOKCHHS.

CrereHb ¢ HATYPaJIbHBIM H PallHOHATBHBIM IIOKa3aTENIeM. ApudMeTHaecKui
KOPEHB.

Jlorapu@mel.

IIporpeccun: apupmMeTHIecKas U reOMETpUIecKas.

OpHOoYIIeH ¥ MHOTOYJIEH.

Muorowied ¢ onHoi mepeMeHHOH. KopeHb MHOro4wieHa Ha IPHMEDPE
KBaZpaTHOrO TPEX4JIeHa.

TMousitre yHKmr. Croco6bl 3amaHus (QyHKIHH. OGacTh OmpeaeaeHus.
MEHOKeCTBO 3HAYeHHi (yHKIHH. [IoHsATHE SKCTPeMyMa (PYHKIIUH.
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OmpesielieHle ¥ OCHOBHbIE CBOMCTBA GYHKUMI: IMHEHHOH y = kx + 5,
KBaZpaTHYHOH  y =ax’+bx +c, creneHHOll y=ax" (n ON), y=k/x,

MOKa3aTeNbHOM y = a*, a > 0, Jorapu@MuIecKkoit y = log, x , TPHTOHOMETPHIECKUX

dyHKmit (y = sinx, y = cosx, y = tgx ), apUPMETHIECKOr0 KOPHS y = Vx .
Vpapuenue. Kopru ypasHenus. [[oHsITHE O paBHOCHIIBHBIX yPABHEHUAX.
Hepasencrsa. Pemenus HepaBeHcTBa. lloHATHE O  PaBHOCHIBHBIX

HepaBeHCTBAX.

CucTeMa ypaBHEHHN U HEpaBEHCTB. PEIIeHNUs CHCTEMBL.

OCHOBHBIE TPUTOHOMETpUYECKHEe (YHKIMH: CHHYC, KOCHHYC, TaHTCHC,
xortaurenc. O6paTHBIE TPUTOHOMETPHIECKHE (yHKIUH.

[TpousBonHas.

Hurerpai.

I'eomeTpus

[IpsiMast, Tyd4, OTPe30K, JOMaHas; JJIMHA OTpe3Ka. YTIOI, BelMYMHa yIia.
BepTHKaIBHBIE U cMeXKHBIE YTIbl. OKpYKHOCTB, KpyT. [lapamienbHble IpsMBIe.

[Ipumepsl mpeobpa3oBaHus QUIYp, BUIBI CHMMETPHH. IIpeoOpazoBanue
110100MsI ¥ ero CBOMCTBA.

Bexropsl. Onepaljiyu HaJ BEKTOPAMH.

MHOTOYTOJIEHHK, €0 BEPIIUHEI, CTOPOHBI, JHArOHAaJIH.

Tpeyronsruk. Ero Mennana, OuccekTpuca, BbICOTa. BHIBI TPEYTONBHUKOB.

COOTHOILEHHS MEXILY CTOPOHAMH H YIJIaMH MPSMOYTOJIIEHOI0 TPEYTOJIbHHKA.

UeTHIPeXyroMbHAK: MapaUIeNorpaMM, NpsAMOYroJbHUK, pOMO, KBaipar,
Tparenus.

OxpyxHocTs U Kpyr. LlenTtp, xopma, AHaMeTp, pamuyc. KacarenbHas X
OKPYKHOCTH.

Iyra oxpyxHocTH. CekTop.

IleHTpaiibHble ¥ BIUCAHHEIE YTIIBL.

DopMyIIel TUIOLIAAH: TPEYTONbHUKA, MPSMOYTOIbHMKA, MapajlenorpamMma,
pomOa, KBaJpara, Tpaeury.

JliMHA OKPYXKHOCTH W [UIMHA TYTM OKPY/XKHOCTH. PajmmaHHas Mepa yria.
[Tnomane Kpyra ¥ IIOLaab CEKTOpa.

TTomo6ue. [Toxo6ubre hurypsl. OTHOIEHHE MLIomaeil ToAoOHEX QUryp.

[Tnockocts. [lapannensHble U IepeceKarorecs IJI0CKOCTH.

ITapayIebHOCTD MPAMOM U IIOCKOCTH.

V051 IpsAMO# ¢ TIOCKOCTEIO. IIepeHAUKY TP K MIIOCKOCTH.

JByrpaHHbIe YIJIBL. JIiHeHBIN Yoo JIByTPaHHOT'O yria.
[lepreHAUKYISIPHOCTD ABYX ILIOCKOCTEH.

MHororpasHEKE. VX BepIIMHBI, IPaHu, AudaroHaid. IIpsmas W HakIOHHAs
NpU3MBL, [MpaMunsl. lIpaBunbHas [pusMa M TpaBwibHas — IHMPaMHIE.
[Tapannenenunensl, KX BHIbL.

Ourypsl BpalleHus: WIIHHAP, KOHYC, chepa, map. LlenTp, nnameTp, paauyc
chepsl 1 mapa. [UI0cKoCTh, KacaTelbHas K cdepe.



Pazgen 2. TeopeTnyecKkne OCHOBbI JHCUHILIHHBI.

Agrebpa u HaYaJj1a aHa/IM3a

Apudmerrueckue neHcTBHA. [[€WCTBHS CO CTENICHAMU U pafuKalaMH.

®ynkuun. Criocobs! 3a1anus QYHKIHHA.

I'paduk Qynkuud. Bospacrannme u yOblBaHHe QYHKIMH, HNEPUOAUIHOCTS,
YeTHOCTb, HEUETHOCTb.

CBoiicTBa QYHKIMHA y = kx + b 1 ee rpaduk.

CaoiicTBa QYHKUMH y = k/x U ee rpaduk.

CaoiicTBa QyHKIMM y = ax’ + bx + ¢ U e€ TpaduK.

JlocTaTodHOe yCIOBUe Bo3pacTaHus (yObIBaHMs) QYHKIHMH Ha IPOMEKYTKE.
HeobxomumMoe ycIoBue 3KcTpeMyMma (QyHKImE (Teopema ®epma). JlocTaToyHoe
ycioBue 9KcTpeMyma. Hawbonblnee ¥ HAaUMEHbIIES 3HAICHHS byHKIMH Ha
IIPOMEKYTKE.

PanroHaIbHEE YPABHEHHs: ypaBHEHHUs IepBOY W BTOPOH CTEIEHH C ONHHM
aprymenToM. HaxoxeHue KOpHeH KBaJIpaTHOrO ypaBHEHHUA. Teopema Buera.

CucTeMsl palMOHATBHBIX YPABHEHHH.

HppauroHalbHbIe ypaBHEHUS.

[TokazaTenbHbIE U JIorapu@MUUECcKie YPaBHCHHUS.

3a/auy Ha COCTABIICHHE YPABHEHHM.

Yucnossle HepaBeHcTBa. CBOKCTBA YHACIOBBIX HEPABCHCTB.

IToxazaTenbHble HepaBeHcTBa. JlorapuMUIecKue HepaBeHCTBa.

HppauuoHaabHbIe HEPaBEHCTBA.

TpuroHomeTpusi.  OmnpezelieHne, CBOWCTBA ¥ TPaQUKH  OCHOBHBIX
TPUTOHOMETPHYECKUX QYHKIMH: y = sinx, y = cosx, y = tgx,y =cigx.

OG6paTHble ~ TPUIOHOMETPHYCCKHE GyHKIMA M HX  CBOWCTBA!
y = arcsinx, y = arccosx, y = arcigx,y = arccigx .

TpUroHOMETPUYECKHE npeoOpa3oBaHMs: COOTHOILIEHHUS MEKITY
TPHIOHOMETPHYECKMMH (QYHKUUSAMU OJHOTO H TOrO XK€ apryMeHTa, (hopMyIIBI
CIIOKEHHUS. ApTYMEHTOB, GOpMyIIsl TBOMHOrO apryMeHTa, (OpMyIIbl IONOBHHHOIO
aprymenTa, (GOpPMyIbl CIIOKEHHA OXHOMMEHHBIX TPUTOHOMCTPHICCKUX GyHKIIUH,
GopMyis! Tpeobpa3oBaHus IPOU3BEACHNSA B CYMMY.

PerieHHe TPUTOHOMETPUYECKUX YPaBHEHHUH.

ApudmMeTrueckas U reoMerpudeckas nporpeccus. dopmyna n-r0 Wie€Ha H
CYMMBI TIEPBBIX 71 4IEHOB apudMeTHIecKod mporpeccuu. Qopmyia 7n-ro <wieHa H
CYMMEI TIEPBBIX /1 4IEHOB T€OMETPHYECKOH IIPOrPECCHH.

[Momstie mpomspopHoit. OcHOBHBIE —IpaBdna AU (EPEHIHPOBAHMI.
ITpoM3BOHEIE OCHOBHBIX 5JIEMEHTAPHBIX (yHKIMH.

[Tonsitwe wmaTerpana. OcHoBHEIE cBoMcTBa. Tabnuma HEONPENENICHHbIX
HHTEIpaJjoB.

I'eomerpus

CaoiicTBa paBHOOEAPEHHOTO TPEYTOJIBHUKA.



CgolicTBa TOYEK, pPaBHOYJAJIEHHEIX OT KOHI[OB OTPE3Ka.

[Tpu3HaKK NapaJlIeNbHOCTH IPSAMBIX.

CymMa yrmoB tpeyroipHuka. CymMMa BHEIIHMX YIJIOB  BBIIYKJIOIO
MHOTOYTOJIbHHKA.

[Ipu3HaKy MapaienorpaMma, ero CBOUCTBa.

OKpy>KHOCTB, OIIMCAHHAs OKOJIO TPeYroJbHHUKA.

OKpYy)KHOCTB, BIMCAaHHAs B TPEYTOJIBHUK.

KacaTenpHas K OKPYXHOCTH H €€ CBOHCTBO.

M3MmepeHue yria, BIMCAHHOTO B OKPYXHOCTB.

Ipu3Haky mofo0us TPEYronbHUKA.

Teopema [Tudaropa.

®opMynsl [UI0Na el mapannesorpaMma, TpeyrolbHUKa, TPaney.

@opmyjia PacCTOSHUA MEXIy IBYyMs TOYKaMH ILIOCKOCTH. VYpaBHEeHHE
OKPYKHOCTH.

[Tpu3HaK HapalneabHOCTH IPSIMOM U MIOCKOCTH.

IIpyu3HaK MapauIeIBHOCTH IIJIOCKOCTEH.

Teopema 0 TePIEHAUKYIIPHOCTH IPSIMOA 1 INIOCKOCTH.

ITepreHMKyISIPHOCTE ABYX ILIOCKOCTEH.

TeopeMsl 0 TAPAIUIENFHOCTH U EPIICHIUKYIAPHOCTH TUIOCKOCTEH.

Teopema 0 Tpex MEPIEHTUKYIIApaXx.

®opMyJTBI IUIOLIAAX TOBEPXHOCTH B 00BeMa IIPH3MBL.

DopMyJIbl IJIOIMEH TOBEPXHOCTH ¥ 00beMa IIHPaMHIEL.

DopMyIIBI ILIOLIA/ K IOBEPXHOCTH M 00beMa IUIHH/Ipa.

®opMyJIbI IUIOLIA X [IOBEPXHOCTH 1 00beMa KOHyCa.

dopmynsl 00peMa LIapa.

D opMyIIBI LIOIAIH CHEPHL.

Paszpnen 3. OcHOBHBbIE YMEHHSI H HABBIKH

DK3aMEHYIOIIUKCS JOIDKEH YMETh:

o ITpomssoxuth apudMeTHIECKHE ASHCTBUS HaJl YMCIIaMy, 3a[JaHHbIMU B BI/IC
OBBIKHOBEHHBIX U JIeCATUUHBIX Apobeit; ¢ TpeOyeMOon TOYHOCTBIO OKPYTIIATE
[aHHBIe YHC/Id ¥ pe3yJIbTAaThl BEIYMCIICHHM; ONB30BATECA KAIBKY/IATOPAMA
HITH TaOMUIAMHE )15 BEIUHCIICHHH.

o IlpoBOmWTH TOXIECTBEHHBIE IPeOOpa3’oBaHHA MHOIOUICHOB, npobei,
collepKalliX IIepeMeHHBIE, BBIPOKCHUH, COIEPKAIIUX  CTCICHHBIC,
[TOKa3aTe/bHBIE, TOrapHbMHIUECKAe U TPUTOHOMETPHYECKHE QYHKIAH.

« Crpouts rpaduKu JTUHEWHOH, KBaJpaTHYHOH, CTENIEHHOH, [IOKAa3aTeJIbHOM,
JIOTapr(pMHIECKON ¥ TPUTOHOMETPUYECKUX PYHKIMH.

« PemaTs ypaBHEHHs W HEPaBEHCTBA IIEPBOM U BTOPO# CTENEeHH, ypaBHEHHUS U
HEpaBEeHCTBa, IPUBOLAIIAECCS K HHM; PpEIIars CHCTEMBI ypaBHEHHH H
HepaBeHCTB [IepBOH M BTOPOM CTETICHM U MPUBOZSIIMECH K HHM. Cropna, B
YaCTHOCTH, OTHOCATCS  NPOCTEHIIME ypaBHeHHA W HEpaBCHCTEA,
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comepkalliie  CTETeHHBle,  IIOKasaTeNbHBIE,  JOTApHQMIYCCKAE
TPUTOHOMETPHYECKHe (YHKIIUH.

« Pemars 3a1auy Ha COCTABIEHHE YPaBHEHU U CUCTEM ypaBHEHHH,

« IRobpaxars reoMeTpuuecKue QUIYpbl Ha YEpTEXe W TPOU3BOAHMTE
IpOCTENIIHE IOCTPOSHHS Ha TIIIOCKOCTH.

o MWcmonp3oBaTh ~ FeOMETpWYEeCKHMe  IPEACTaBlIeHWs  IPH  PEHICHUH
anre6papueckux 3aiad, a METONBI anreOpel W TPUTOHOMETPUHM — IIPH
pEILIEHUH TeOMETPHIECKHX 3a1a.

« IIpoBoauTe Ha IUIOCKOCTH OIEpalliy Hal BEKTOpPaMH (cimoxxeHue W
BEIYATAHHE BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YHCJIO) U IOJb30BATHCS
CBOMCTBaMH 3THX OIepalvi.

« Tlomp30BaThcs MOHSTHEM MPOU3BOMHOM MPH HCCIENOBaHWH (DYHKLUHH Ha
BospacTaHue (yObIBaHHE), Ha 3KCTPEMyMBI M IpH ITOCTPOCHUH rpauKOB
byHKITHUH.
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