HNPOTPAMMA BCTYIIUTEJBHOI'O 3K3AMEHA 11O
MATEMATHKE

1. OCHOBHBIE MATEMATHUYECKHUE NOHATUSA U ®AKTDI
1.1. Apudmernka, ajreopa u HaYaJIa aHATHU3A

Harypanbnsie uncna (N). IIpocteie u coctaBHble uncna. lenurens, kpatnoe. Hanbonbimmit
o01muMii IenuTeNb, HaMMEeHbIee obmee kparHoe. [Ipu3naku nenmumocTu Ha 2,3,5,9,10.

Lenpie uncna (Z). Paunonanpubie yncia (Q), MX CI0XKEHUE, BRIYUTAHNE, YMHOKCHUE U JCTICHUE.
CpaBHeHue panuoHasibHbIX uucen. MppannonansHeie yncia. CpaBHEHHE HPpPALMOHAIBHBIX U
palOHaIbHbBIX YUCEIL.

HetictBurenbsHble uncia (R), ux npeacraBiaeHue B BUIE JSCATUIHBIX APOOCH.

N3o0paxkenne uymcen Ha mnpsiMoil. Monynb JAEMCTBUTENBHOTO 4YHCIA, €r0 T'€OMETPUUYECKUIA
CMBICIL.

UucnoBble  BbIpakeHHs. AnreOpandeckue  BbIpaXXeHHA. PaBeHCTBA W HEPaBEHCTBA
anredpandeckux BeIpakeHUud. MHorounensl. Anredpandeckue apoou. opMyIbl COKpaIEeHHOTO
YMHOXEHHUS.

CrermneHnb ¢ HaTypaJbHBIM U PALIMOHAIBHBIM MOKa3aTeaeM. ApupMETHIECKHI KOPEHb.
Jlorapudmsl, ux cBoiictBa. Tpuronomerpus. Yrisl U ux u3meperne. CHHYC, KOCHHYC, TAaHT€HC,
KOTaHI'€HC yrJa.

OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO. DOpMyIIbI cliokeHHs ((hOPMYITBI 7Sl TBOMHBIX U
MOJIOBUHHBIX YIIIOB). OTHOWICH U MHOTOYJICH.

MHorouieH ¢ oHOM nepemeHHor. KopeHb MHOroUIeHa Ha MpUMEPE KBAAPATHOTO TPEXWICHA.
[Tonstue pynkuuu. Crioco6s! 3aganus Gynkuun. O6macTs onpeneiaeHus. MHOKECTBO 3HAUCHUN
(GyHKIHH.

I'paduk pynkuuu. Bozpacranue u yosiBanue QyHKIUU; TEPUOAUYHOCTD, Y€THOCTh, HEYETHOCTb.
HocratouHoe ycioBue Bo3pacTaHusi (yObiBaHMs) QYHKIMM Ha npomexyTrke. [lonsTtue
AKCTpeMyMa (QYHKIIUH.

Heob6xoaumoe ycnoBue sxctpemyma ¢yakiuu (Teopema depma).

JloctarouHoe ycioBue skcTpemyma. HauGombilee W HauMmeHbllee 3HaueHUE (QYHKIMU Ha
IIPOMEXKYTKE.

OnpeneneHye U OCHOBHbIE CBOWCTBA (DYHKIMNA: TMHEHHOW, KBaPaTUUHOH Yy = ax? + bx + ¢,
crenenHoi y = ax" (n € N),y = k/X, mokasatensHoii y = a*, a >0, norapudMuuecKoi,
TpUTOHOMETpUYeCKuX QYHKIMA (y = SiN x, y = COS x, y = tg X, y = Ctg X), apupMeTHIECKOro
KOpHs y = VX.

VYpaBuenue. KopHu ypaBHenus. [lonsatue o paBHOCHMIBHBIX ypaBHeHMAX. HepaBeHcTBa. Pemenne
HepaBeHCTB. [oHsATHE 0 paBHOCUIIBHBIX HepaBeHCTBaX. CUCTEMa ypaBHEHHU U HEPABEHCTB.
Pemenus cucremsl.

Apudmernueckas u reomeTpudeckas nporpeccus. @opmyna N-oro uieHa ¥ CyMMBI NEPBBIX I
wieHoB apudmernyeckoil mporpeccun. @opmyna N-oro 4jeHa M CYMMBbI MEPBBIX I YJIEHOB
TEOMETPUUECKOHN MPOTPECCHUH.

Onpenenenne npousBoaHoM. E€ dusnuecknii u reomerpuueckuii cmpici. [IponsBoaabIe
dynkumii y =sinx;y =cosx;y =tgx;y=a*;y =x"(n € Z), y =Inx.

1.2. 'eomeTpusn

IIpsimas, myd, OTpe30K, JOMaHas; JUIMHA OTpe3Ka. YToJl, BeIu4YrHa yriia. BeprukanbsHelie u
cMexHbIE Yriibl. OKpY>KHOCTB, KpyT. IlapamienbHble npsimple. MHOIOYTOJIBHUK, €70 BEPIIMHBI,
CTOPOHBI, THAarOHAJH.

Tpeyronsuuk. Ero menmana, Ouccekrpuca, BbicoTa. Buasl TpeyronbHUKOB. COOTHOIIEHHS
MEXy CTOPOHAMH U YIJIaMU IPSAMOYTOJBHOTO TPEYTOJIbHUKA.

YeTpIpexXyroJbHUK: MapajuieIorpamMm, IpIMOYTOIbHUK, pOMO, KBaJpaT, TPANCIIHSL.

OkpyxHocth U Kpyr. LlenTp, xopna, nuametp, paauyc. KacarenbHas Kk OkpykHOCTH. Jlyra
oKkpyxHOCcTH. CEKTOp.



[lenTpanbHbIC U BOUCAHHBIE YTIIBL.

@opmynbl TUIOUIAAN: TPEYroibHHUKA, MPSIMOYroJbHUKA, MapajuieorpaMMa, pomba, KBajapara,
TpAIeny.

JlnvHa OKpY)KHOCTH W JJIMHA JOYrM OKpYyXHoOcTU. Panmannas mepa yrna. [lnomans kpyra u
IUIOUIA/lb CEKTOPA.

[Tono6ue. [Tono6HbIe Purypsl. OTHOIICHHE ILTONIAICH TOAOOHBIX (PUTYD.

[Tpumepsl mpeoOpazoBanust ¢uryp, BuAbl cummerpuu. I[IpeoOpasoBanus mnomo0UsT M €ro
CBOMCTBA.

BekTopsr. Onepanuu Haa BekTopamu. [1nockocts. [lapannenpHbie U epeceKaronuecs
rwiockocTH. [lapannenbHOCTh NPSAMOI U MIIOCKOCTH. YTOJ NPSAMOH C MJIOCKOCTBIO.
IlepneHquKyIsip K INIOCKOCTH.

JByrpannbie yribl. JIuHEWHBIM yron naByrpaHHoro yria. IlepneHAuKyIspHOCTb JBYX
IIJIOCKOCTEM.

Muororpanauku. VX BepIIMHbI, IpaHu, quaroHanu. [IpsMas u HakJIOHHAsI TPU3MBL;, TUPAMHUIBI.
[TpaBuiibHas TpU3Ma ¥ paBUIIbHAS upamuaa. [lapamienenumnenbl, UX BUIBL.

Ourypsl BpalleHus: MIIMHIP, KOHYC, cdepa, map. Llentp, nuametp, paguyc chepsl U mapa.
[TnockocTs, KacarenbHas K chepe. PopMyIIbI IO TOBEPXHOCTHA U 00hEMA MTPU3MBI.
DopMyIbl IIIOLIAIA TOBEPXHOCTU U 00beMa nupaMuibl. DopMyIibl IJIOMAAN TOBEPXHOCTH U
obbvema muuHApa. @OpMYITBI TUIOIIA U TTOBEPXHOCTH B 00beMa KoHyca. Dopmyrisl o0bemMa
nrapa. @opmybl momanu chepsol.

2. OCHOBHBIE ®OPMYVYJIbI U TEOPEMbI
2.1. Aaredpa u HayaJjia aHaJIM3a

CsoiictBa hyHKIuH y = kx + b u e€ rpaduxk.

CaoiictBa ¢yHkiun y = K/X u eé rpaduk.

CoiicTBa (pyHKIMHU y = ax® + bx + cu eé rpadpuk. dopmysna KOpHEH KBaJpaTHOIO YpaBHEHHUS.
Paznoxxenue kBaipaTHOrO TpexujeHa Ha JUHEHHbIe MHOXKUTENU. CBOICTBA YHCIOBBIX
HepaBeHCTB. Jlorapudm mpousBeeHns, CTENEHH, YaCTHOTO.

OmnpeneneHne 1 CBOWCTBA QYHKIUK ¥ = SIN X U y = COS X ux rpaduku. OnpeseseHne u CBoiicTBa
byukimn y = tg X,y = Ctg X u ux rpaduku. Pemenne ypaBHeHu# Bua Sin x = @, COS x = @, tg X =
a . DopMyibl NPUBEICHHUS.

3aBUCUMOCTH MEX/1y TPUTOHOMETPHUUECKUMH (DYHKIUSIMU OJTHOTO U TOTO K€ apryMEeHTa.
Tpuronomerpuyeckue GyHKIMH JBOMHOTO aprymeHnTa. [IponsBoaHas cyMMbl 1ByX (QyHKLIHH.

2.2. T'eometpusn

CaoiicTBa paBHOOEIPEHHOTO TpeyroibHUKa. CBOICTBAa TOUEK, PAaBHOYAAJIEHHBIX OT KOHIIOB
oTpe3ka. [Ipu3Haku napanienbHOCTU MPSMBIX.

Cymma yriioB TpeyronbHuka. CyMMa BHEIIHHUX YTJIOB BBITYKJIOTO MHOTOYTOJIbHHKA.
[Ipu3naku napainenorpamma, €ro CBOMCTBa.

OKpy’KHOCTb, OTIMCAHHAS OKOJIO TPEYTOJIbHUKA.

OKpy»XHOCTb, BOMCaHHAsl B TPEYTOJIbHUK.

KacarenbHast K OKpY>KHOCTH U €€ CBOMCTBO.

W3mepenue yria, BHUCAaHHOTO B OKPY>KHOCTb.

[Tpu3Haku no100us TPEyroibHHKA.

Teopema [Iudaropa.

DopmyIibl IIOMIAAEH TapauieiorpaMmMa, TPEyTroJbHUKA, TPAINEIUu.

Dopmysa pacCTOSIHUSI MEXAY ABYMs TOUKAMM IIJIOCKOCTHU. Y pABHEHUE OKPYKHOCTH.
[Ipu3Hak napamieabHOCTH IPSAMOM U MIIOCKOCTH.

[Tpu3Hak napauIeaIbHOCTU INIOCKOCTEMH.

Teopema 0 NepNEHIUKYISIPHOCTH MPSMOM U ITTIOCKOCTH.

[TepnieHIUKYIAPHOCTD JBYX IUIOCKOCTEM.



TeopeMsl 0 apauIeIbHOCTH U NEPIEHAUKYIIIPHOCTH INIOCKOCTEN. TeopeMa o Tpex
NEPIECHIUKYIIApax.

3. OCHOBHBIE YMEHUSA U HABBIKHU

DK3aMeHYIOIUNCs A0KEeH ymeTh: [Ipou3Boauts apudmernyeckue AelCcTBUS HaJl YUCITIAMU,
3aJJaHHBIMH B BUJIe OOBIKHOBEHHBIX U AECATUYHBIX IPO0Oeii; ¢ TpeOyeMOoil TOUHOCTBIO OKPYTIIATh
JaHHBIE YHCTIa U PE3YJIbTAThl BEIYUCICHH; MOIb30BATHCS KAIBKYISTOPAMU WM TaOIUIaMU ISt
BBIYMCIICHH.

[IpoBoAMTH  TOXIECTBEHHbIE MpPEOOpa3oBaHHsS  MHOTOWIEHOB, Jpobei, colepiKauux
NEpEMEHHbIC, BBIPAKECHUH, COAEPIKAIIMX CTENEHHBIC, IOKa3aTelbHbIE, JorapupMUUYECKUue |
TPUTOHOMETpHUECKUE (HYHKIUH.

CrpouTth rpadKu TMHEHHON, KBaJPATUYHOW, CTEIICHHOM, MTOKa3aTebHOM, JIorapu(MU4IecKoil 1
TPUTOHOMETPUUECKUX (YHKITHIA.

Pemwlate ypaBHEHUs M HEPAaBEHCTBA IIEPBOM M BTOPOM CTEIIEHH, YPAaBHEHUS U HEPABEHCTBA,
MPUBOASAIIMECS K HUM; PELIaTh CUCTEMbl YPAaBHEHUN U HEPABEHCTB MEPBOM U BTOPOM CTENEHU U
npusojsnirecs kK HUM. Crozia, B Y4aCTHOCTH, OTHOCSITCSI IPOCTEMIINE YPaBHEHHSI U HEPABEHCTBA,
coJieprKalllye CTeleHHbIe, T0Ka3aTeNbHbIe, TorapuMUuecKrie U TPUrOHOMETPUIECKHe (PYHKIINU.
Pemath 3a1auu Ha coCTaBJIeHHUE YpaBHEHUH U CUCTEM ypaBHEHHH. M300pakaTh TeoMeTpUIeCKue
burypsl 1 MPOU3BOAUTDH MIPOCTEHIIINE TOCTPOCHUS HA KOOPAMHATHOM MJIO0CKOCTH.

Hcronp30BaTh TEOMETPHUYECKHE TMPEJICTABICHUS TPU PEHICHWH anreOpandeckux 3aaad, a
METO/IbI aJreOpbl U TPUTOHOMETPHH - TIPHU PEIICHUU T€OMETPUUYECKUX 3a/1ay.

[IpoBoaMTH Ha IUIOCKOCTH ONEpaluu HaJl BEKTOpaMU (CII0O)KEHHWE U BBIYUTAHHE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCJIO) U MOJIb30BAThCS CBOMCTBAMH 3TUX ONEPALIUH.

[Tonb30BaTbcsl TOHSATHEM TPOU3BOAHOM TMPU HCCIACAOBAHUM (PYHKIIMH Ha BO3pACTAHHE
(yObIBaHUE), Ha HKCTPEMYMBI U TIPU MTOCTPOCHUHU T'paUKOB PYHKIIUH.



