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HaCTOHHIaSI IMporpamMma COCTOUT HU3 TPECX pa3aCIOB.

B NEPBOM pas3aciic MEPCHUCICHbI OCHOBHBIC MATCMATHYCCKUC TTOHATUA, KOTOPBIMHA
JOJIDKCH BJIaZACTh HOCTYH&IOMHﬁ.

Bo BTOPOM pa3JacClIC IIPCACTABIICHBEI OCHOBHBIC q)OpMYHLI U TCOPCMBI.

B TPETHEM IIPUBOJATCS OCHOBHBIC HABBIKH U YMCHHUS 9K3aMCHYIOIICT OCA.

1. OCHOBHBIE MATEMATHYECKHUE ITOHATHUA

1.1 Apudgmernka, ajiredpa U Ha4YaJIa AHAIHU3A.

Harypanbubie uucna (N). IIpoctele u coctaBHble uwmcia. JlenmuTenb, KpaTHOE.
HauGonpimuit o0mumii AenuTenb, HauMeHbllee o0Iee KpaTHOE.

[Ipusnaku nenmumoctu Ha 2, 3,5, 9, 10.

Ilenbie umcna (Z). Pamuonanbubie yucna (Q), HMX CIOXKEHHE, BBIYMTAHUE,
YMHOX€HUE U AeneHne. CpaBHEHUE pallHOHAIbHBIX YUCEIL

JeiicrBurenpHble urcia (R), X mpeacTaBlieHUe B BUJIE JECATUIHBIX TPOOCH.

N3o0paxkenne ywucen Ha mpsaMod. Moaynb ASHCTBUTENBHOTO 4YHCIA, €ro
T€OMETPUYECKAN CMBICIL.

YucnoBsle BbIpakeHUs. BpipaxkeHus ¢ nepeMeHHbIMUA. POpMyJbl COKPAILEHHOI O
YMHOXEHMUS.

CreneHb ¢ HaTypaJbHBIM W pPAaLMOHAIBHBIM IOKa3aTeneM. ApU(pMETUYECKHt
KOPEHBb.

Jlorapudmsli, UX CBOMCTBA.

OnHOYJIEH 1 MHOTOYJIEH.

MHorounen ¢ ogqHou nepeMeHHoN. KopeHb MHOrousieHa Ha npuMmepe KBaJIpaTHOI O
TpEX4JICHA.

[Tonstue ¢ynkauu. Cnocobsl 3amanus (yskiuu. OO6macTh  OnpeaesieHuUs.
MHuoxecTBO 3HaUeHUN (HYHKITHH.

['padux pynkuun. Bozpacranue u yObiBaHue (QyHKINH; TIEPUOJUYHOCTD, YETHOCTD,
HEYETHOCT.

HocrtaTouHoe ycioBue Bo3pactanus (yObiBaHMS) (YHKIIUM Ha TPOMEXYTKE.
[Tonsitue skctpemyma gpynkuuu. HeoOxonumoe yciaoBue skcTpemyMa GyHKIUU (Teopema
®epma). JloctaTouHoe yciaoBue 3KcTpeMyMa. HaunbOonbliiee M HauMeHbIEe 3HAUYCHUE
GYHKIUY HA IPOMEKYTKE.

OmnpezeneHue 1 OCHOBHBIE CBOMCTBA (DYHKIIMI: TUHEHHOMN, KBaAPATHIHON y= ax +
bx+ ¢, crenennoit y=ax" (ne N), y = k/X, mokazarenbHoit y=a*, >0, norapuMudecKou,
TPUTOHOMETpUYECKUX QYHKIHHA (Y= SIN X, Y= COS x, y = tg X, y=Ct gX), apudmMeTndecKoro
KOPHSL y=-/X .

VYpasuenue. Kopuu ypaBHeHus. [IoHATHE O paBHOCHUIJIBHBIX YPABHEHUSX.

HepapenctBa. Pemenust HepaBeHcTBa. [IoHATHE O paBHOCHIJIBHBIX HEPABEHCTBAX.

Cucrema ypaBHEHHI U HEPABEHCTB. PelieHUs] CHCTEMBI.

Apudmernueckas U reomerpudeckas nporpeccuu. Gopmyla n-ro 4ieHa U CyMMBI
MEPBBIX 71 YWICHOB apuMeTHYeCKON nporpeccuu. GopMysa #-ro 4jieHa U CyMMBI TTEPBBIX
1 4JICHOB T€OMETPUYECKON MPOTrPECCUH.



CHHYC ¥ KOCUHYC CYMMBI U Pa3HOCTH JABYX apryMeHTOB ((popMyJIbl).

[IpeoGpaszoBanue B mpor3BeAcHNE CyMM SiN a = Sin 3; COS o + COS P.

Omnpenenenue npousBoiHON. Ee pusnyueckuii 1 reoMeTpuyecKuii CMBICIL.

[MpousBoguble GyHKIMEA y = SIN x; y = COS x; y = tg x;, y = a5
y=x"m e Z);y=Inx.

1.2 T'eomeTpus

IIpsimast, Jyd, OTpE30K, JIOMaHas; JJIMHA OTpe3Ka. YTOJ, BEJIMYMHA YIJIa.
BeprukanbHble U cMexkHbIE Yribl. OKpyKHOCTB, KpyT. [lapannensHbie npsMeble.

[Tpumepsl mpeobpazoBanus puryp, Buasl cummerpuu. [IpeodpazoBanue momoous u
€ro CBOMCTBA.

Bekropsl. Onepannn HaJ BEKTOPAMH.

MHOroyrospHHUK, €ro BEpPIIMHBI, CTOPOHBI, JUATOHAJIN.

TpeyronbHUK, €ro wmeauaHa, OHCCEKTpUcCa, BBICOTA. Buabl TPEyroJIbHHUKOB.
COOTHOIIEHHS MEXKly CTOPOHAMH U yIJIaMU MPSAMOYTOJIBHOIO TPEYrOJIbHHKA.

YeTpIpeXyroiabHUK: MapauieJorpaMm, MpsiMOYTOJIbHUK, pOMO, KBaJpaT, Tpamerus.

OxkpyxHoCTb U KpyT. LIenTp, Xopaa, nuametp, paguyc. KacatenbHas K OKpYKHOCTH.
Hyra okpyxHocTH. CEKTOp.

LleHTpanbHbBIE U BIIMCAHHBIE YIJIBI.

®opmynbl MIOWAAN: TPEYrOJIbHUKA, MPSAMOYTOJIbHHKA, MapajuieJorpaMma, pomoa,
KBaJpara, TpareuuH.

JInmmHa OKpYKHOCTHM M JUIMHA OYTH OKpYKHOCTU. Pagmannas mepa yria. [lmomans
Kpyra 1 Ijionaab CEKTopa.

[Tono6ue. ITogoOubie purypsl. OTHOIIEHHE MIOMIAIEH MOAOOHBIX (PUTyYD.

[TnockocTts. [TapanenbHbie U IEPECEKAIOIINECS TIITIOCKOCTH.

[TapanuenbHOCTh NPSAMOMN U IUIOCKOCTH.

YT0J IpSIMOU € TIIOCKOCTBIO. [IeprieHauKymsp K INIOCKOCTH.

JIByrpannble yrubl. JIMHEHHBIM yroa IBYrpaHHOro yria. lleprneHaukysisipHOCTH
JIBYX TIJIOCKOCTEM.

MHororpannuku. Mx BepuivHsel, rpanu, quaroHand. [Ipsamas u HakJIOHHas IPU3MBIL;
nupamuasl. [IpaBuibHas npyusma U npaBwiibHas nupamua. [lapannenenunensl, ©X BUIBL.

durypsl BpalieHus: MWIMHAP, KOoHyc, cdepa, map. Llentp, nuamerp, paguyc cheps
u mapa. [lnockocth, KacarenbHas K cdepe.

dopMyJibl IIIOMIA/IA TOBEPXHOCTH U 00BEMA TPU3MBI.

dopMmyIibl MIIOHIAIA TOBEPXHOCTH U 00BEMa MUPaAMUIbI.

dopMmyIibl MIIOMIAIA TOBEPXHOCTH U 00beMa UIUHPA.

®opMmyIibl IIIOMIAIA TOBEPXHOCTU U 00bEMa KOHYCA.

®dopmynbl 00beMa mapa.

®opmynbl TUIOMAaU ChEpBI.

1.3 DneMeHTHI KOMOMHATOPUKY U TEOPUU BePOSITHOCTEI
[loouepenHblii M OIHOBPEMEHHBIM BBIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOIO
MHOXecTBa. DopMylibl YHClIa NEPECTAHOBOK, COYETaHWM, pa3MmenieHuil. Pemenune
KOMOMHATOPHBIX 3a/1a4.



DJeMEHTapHBIE M CIIOXKHBIC COOBITHS. BeposATHOCT, H CTATUCTHYECKAas dacToTa
HACTYIUICHUS COOBITHSA. PacCMOTpeHHE CllydaeB M BEPOSTHOCTH CyMMBI HECOBMECTHBIX
COOBITHH, BEPOSATHOCTH IPOTHBOMOJIOKHOIO COOBbITHS. [loHATHE O HE3aBHCHMOCTH
COOBITHH.

2. OCHOBHBIE ®OPMYJIbl U TEOPEMBbI

2.1 Anredpa u HayaJia aHAJIM3a
CroiictBa pyHknuu y= kx+ b u ee rpadpuk.
CaoiictBa pyHkuuu y= K/X u ee rpaduk.
CaoiicTBa QyHKIMHU y=ax>+ bX+c u ee rpadux.
dopmyna KOpHEeH KBaApaTHOTO YPaBHEHUSI.
PaznoxeHune kBaApaTHOro TpeX4wieHa Ha JIMHEHHbIE MHOXKUTEIH.
CBoiicTBa YNCIOBBIX HEPABEHCTB.
Jlorapudm nmpousBeeHus1, CTETEHN, YaCTHOTO.
Omnpenenenue u cBoiicTBa GyHKIUK ¥ = SIN X U y = COS X U UX TpaduKH.
Omnpenenenue u cBoiicTBa GyHKUUN y = tg X M y = Ctg X 1 UX rpaduKu.
Pemenne ypaBHeHu# Bua Sin X =@, CosX = a, tg X = a.
@opMyJIbI IPUBEACHUS.
3aBUCUMOCTH MEXAYy TPUTOHOMETPUYECKMMU (QYHKIHUSAMU OFHOTO U TOTO XKe

apryMeHTa.

Tpuronomerpuueckue GyHKIUUA JBOMHOTIO apryMeHTa.
[IpousBoaHast CyMMBbI ABYX (hYHKIIHA.

2.2 T'eomeTpus

CBoiicTBa paBHOOEAPEHHOIO TPEYrOJIbHUKA.
CBolicTBa TOYEK, PABHOYAAIEHHBIX OT KOHIIOB OTPE3Ka.
[Ipu3Haku napaniaenbHOCTH MPSMBbIX.
Cymma yrioB TpeyroibHuka. CyMMa BHEIIHUX YTJI0B BBITYKJIOTO MHOTOYTOJIbHUKA.
[Ipu3Haku nmapasnienorpamma, ero CBOMCTBa.
OKpy>KHOCTb, OIIMCAHHASI OKOJIO TPEYTOJIbHUKA.
OKpyXHOCTb, BIINCAHHASI B TPEYTOJIbHHUK.
KacarenbHast K OKpYKHOCTH U €€ CBOWCTBA.
M3mMepeHue yria, BIMCAHHOTO B OKPYXHOCTb.
[Tpu3Haku mogo0us TPEYroJbHUKA.
Teopema ITudaropa.
@opmyIibl IUIOMAICH TapajuiesorpaMma, TpeyrojlbHUKa, TPaneluu.
dopmyiia pacCTOSHUS MEXAY ABYMsI TOUKAMM IUIOCKOCTH. Y PABHEHUE OKPYKHOCTH.
[Ipu3Hak mapasyuienbHOCTH IPSIMOM U ITIOCKOCTH.
[Ipu3Hak nmapauieIbHOCTH INIOCKOCTEM.
Teopema 0 nepneHANKYISIPHOCTH IPSIMON U IIJIOCKOCTH.
[lepneHAUKYIPHOCTH ABYX MIIOCKOCTEH.
TeopeMbl 0 TapauIEIbHOCTH U NIEPIICHAUKYIISIPHOCTH IITIOCKOCTEM.
Teopema 0 Tpex nepreHauKyIsapax.

3. OCHOBHBIE YMEHUSA U HABBIKU




DK3aMEHYIOUIUICS JTOJDKEH YMETh: MPOU3BOJUTH apudMeTrueckue IEHCTBUS Hal
YHUCIIaMH, 33/IaHHBIMH B BHUJE OOBIKHOBEHHBIX W JACCATUYHBIX JpoOeil; ¢ Tpedyemoi
TOYHOCTBIO OKPYIJIATH JAHHBIE 4YHCIA W PE3yibTaTbl BBIYHUCICHHUN; I10Jb30BATHCS
KaJIbKYJISITOPAMH WK TaOJIUIIAMU JIJ1s1 BBIYMCIICHUH.

[IpoBOIUTH TOXKIECTBEHHBIE MPEOOPA30OBAHNSI MHOTOUYJIEHOB, IPO0OEH, CoIepKaIuX
NEpEMEHHBIE, BBIPAKEHUH, COAEepKAILUX CTEIEHHbIE, [T0Ka3aTelbHbIE, JOrapupMUIECKIe
Y TPUTOHOMETPUYECKUE (DYHKIIMH.

Crpouts rpaduku JIMHEHHOM, KBaapaTUYHOM, CTENEHHOM, MOKa3aTeIbHOM,
Jorapu(MUIECKON U TPUTOHOMETPUIECKUX (PYHKITUH.

Pemate ypaBHEHHMsT W HEpAaBEHCTBA I[EPBOM M BTOPOM CTEIICHU, YpPaBHEHHUSI U
HEPaBEHCTBA, IPUBOASAIIMECS K HUM; pellaTh CUCTEMbl YPAaBHEHUN U HEPABEHCTB NEPBOM
Y BTOPOW CTeNeHU W npuBojsdmumecs K HUM. Croia, B 4aCTHOCTH, OTHOCATCS MPOCTEHIINE
yYpaBHEHUS] U HEPABEHCTBA, COJEPIKAIIUE CTEIEHHbIE, TOKa3aTeIbHbIe, JJorapu(pMUUYECKue
U TPUTOHOMETpHUYECKHE (DYHKIUU.

PemaTte 3amaum Ha COCTaBJICHWE YpaBHEHHH M CHCTeM ypaBHeHHi. M300paxkars
reoMeTrpuueckue (GUrypbl U MPOU3BOAMUTH MPOCTEHIINE MOCTPOCHHUS Ha KOOPIAUHATHOMN
IIJIOCKOCTH.

Hcnonp30BaTh TeOMETPUYECKUE TMPEACTABICHUS MPU PEUICHUH alreOpanyecKux
3aJ1a4, a METObI aJreOpbl U TPUTOHOMETPUU — MPU PEIICHUH FT€OMETPUUYECKUX 3a/1ad.

[IpoBOIUTE HAa TJIOCKOCTH ONEpAallMM HaJ BEKTOpaMU (CIOKEHHE W BBIYUTAHHE
BEKTOPOB, YMHO)KCHHE BEKTOPA HA YUCIIO) U MOJIb30BATHCS CBOMCTBAMU ITUX ONEPALIMM.

[Tonp30BaThCsl MOHATHMEM NPOU3BOAHOM MpPU HCCICAOBAHMM (PYHKIUH Ha
BO3pacTaHue (yObIBaHHUE), HA SKCTPEMYMBI U IPU TOCTPOCHUH IPaPUKOB (DYHKIIHIA.

Peenne npakTuyecKux 3a7a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.



