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HaCTOHHIaSI IMporpamMma COCTOUT HU3 TPECX pa3aCIOB.

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

Bo BTOPOM pa3JacCJIC IMPCACTABIICHBEI OCHOBHBIC (bOpMy.TIBI U TCOPCMEI.

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.
HauGonpmuit o0mumii 1enuTenb, 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

JeiictBurenpbHble yrcia (R), X mpeacTaBieHre B BUAC TSCATUIHBIX 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.

Jlorapudmsl, 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 pynkuuu. Bozpacranue u yobiBanue GyHKUINH; TEPUOAUYHOCTD, YETHOCTD,
HEYETHOCT.

HocrtaTouHoe ycioBue Bo3pactanus (yObiBaHMS) (YHKIIUM Ha TPOMEXYTKE.
[Tonsitue skctpemyma gpynkuuu. HeoOxonumoe yciaoBue skcTpemyMa GyHKIUU (Teopema
®epma). JloctaTouHoe ycioBue 3KcTpeMyMa. Haubonbliee M HavMeHbIIEEe 3HAYEHUE
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. Gopmyina n-ro 4ieHa U CyMMBbI
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 o = Sin 3; oS 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

[Ipsimas, J1yd, OTpe30K, JiOMaHas; JJIMHA OTPEe3Ka. YToJ, BeJIWYMHA yIJIa.
BeprukanbHbie U cMexkHbIE Yribl. OKpYyKHOCTB, KpyT. [lapannensHbie npsMeble.

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

BexkTopsl. Onepanuu HajJl BEKTOpaMU B FTEOMETPUYECKOM U aredpandyeckoM BHJIE.

MHOroyrospHHUK, €ro BEpIIMHBIL, CTOPOHBI, TUAaTrOHAIHN.

TpeyronbHUK, €ro MeauaHa, OHCCEKTpUCa, BBICOTA. Buabl TpeyroibHHUKOB.
COOTHOIIEHHS MEXKly CTOPOHAMH U yIJIaMU MPSAMOYTOJIBHOIO TPEYrOJIbHHKA.

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

OxkpyxHocTh U Kpyr. LlenTp, Xopaa, amamerp, paaguyc. KacarenbHast K OKpy>KHOCTH.
Hyra okpyxHocTH. CEKTOp.

LleHTpanbHbBIE U BIIMCAHHBIE YIJIBI.

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

JInmnHa OKpYKHOCTH M JUIMHA AyTU OKpYKHOCTH. Panuannas mepa yrna. Ilnomans
Kpyra 1 Ijionaab CEKTopa.

[Tono6ue. ITogoOubIe Gpurypsl. OTHOIIEHHE MIIOIIAAEH TOAOOHBIX (QUTYP.

[TnockocTts. [TapanenbHbie U IEPECEKAIOIINECS TIITIOCKOCTH.

[TapanuenbHOCTh NPSAMOMN U IUIOCKOCTH.

YT0J IpSIMOU € TIIOCKOCTBIO. [IeprieHauKymsp K INIOCKOCTH.

JByrpannsle yrubl. JIMHEHHBIM yrona aByrpaHHoro yria. llepnenaukynspHOCTb
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.

2. OCHOBHBIE ®OPMYJIbl U TEOPEMBbI
2.1 AareOpa u HaYajia aHAJIU3A
CroiictBa QpyHkuuu y= kx+ b u ee rpadpuk.



CroiictBa pyHkuu y= K/X u ee rpaduk.

CaoiicTBa QyHKIMHU y=ax*+ bX+c u ee rpadux.

dopmyiia KOPHER KBaIpaTHOIO YpaBHEHUS.

Pa3nioxxeHne KBagpaTHOro TpPEX4IeHa Ha JIMHEWHBIE MHOKUTEIIN.

CBoliCTBA YUCIOBBIX HEPABEHCTB.

Jlorapudm nmpousBeieHus1, CTETIEHN, YaCTHOTO.

Omnpenenenue u cBoWcTBa GyHKIUK ¥ = SIN X U y = COS X U UX TpadHKH.

Onpenenenue u cBoricTBa GyHKIUN ¥ = tg X U y = Ctg X 1 uX rpaduKH.

Perienre ypaBHeHuii Buma Sin X =a, cos X =a, tg X = a.

DopMyIIbI IPUBEICHUS.

3aBUCUMOCTH MEXIYy TPUTOHOMETPUUECKUMHU (YHKUMSIMU OJHOTO M TOTO K€
aprymeHTa.

Tpuronomerpuueckue GyHKINUN ABOWHOIO apryMeHTa.

[TponzBoaHast cyMMbI 1BYX (YHKIUH.

2.2 I'eomeTpusn
CBolicTBa paBHOOEIPEHHOI'O TPEYTOJbHUKA.
CBolicTBa TOYEK, PaBHOYIAJIIEHHBIX OT KOHI[OB OTpE3Ka.
[Ipu3Haky nmapauIeaIbHOCTH MPSAMBIX.
dopMyna paccTOsIHUA MEXAY ABYMs TOUKaMu. BekTopsl. Moaymne BEKTOpa.
Cymma yrioB TpeyroibHuka. CyMMa BHEIIHUX YIVIOB BBIITYKJIOIO MHOIOYTOJIbHUKA.
[Ipu3Haku napasienorpamma, €ro CBOMCTBa.
OKpyXKHOCTB, OIIMCaHHAsA OKOJIO TPEYTOJIbHUKA.
OKpyKHOCTb, BIIUCAHHAS B TPEYT OJIbHUK.
KacarenpHas K OKpY>KHOCTH U €€ CBOWCTBA.
N3mepenue yria, BIMCAaHHOTO B OKPYKHOCTb.
[TpuzHaku moao0ust TPEYroIbHUKA.
Teopema Iudaropa.
DopMyJIbl TWIOIAAEH MapajIesiorpaMMa, TPEYroJbHUKA, TPAEUH.
dopmyiia pacCTOAHUS MEXAY ABYMsI TOYKAMH IIOCKOCTH. Y pABHEHHE OKPYKHOCTH.
[Ipu3Hak nmapauleIbHOCTH IPSIMOU U IJIOCKOCTH.
[Ipu3Hak nmapauieIbHOCTH TUIOCKOCTEN.
Teopema 0 NEpNEHIANKYISIPHOCTH MPSIMOM U TIJIOCKOCTH.
[lepneHIMKYJIIPHOCTD ABYX IUIOCKOCTEH.
Teopemsl 0 mapauIeIbHOCTU U MEPIICHINKYISIPHOCTH TUIOCKOCTEM.
Teopema 0 Tpex MepreHAnKYIIApax.

3. OCHOBHbBIE YMEHUA U HABBIKHU

DK3aMEHYIOIUICS JTOJDKEH YMETh: MPOU3BOJUTH apudMeTrueckue IEHCTBUS Hall
YUCJIaMH, 3aJlaHHBIMA B BUJIE OOBIKHOBEHHBIX W JIECATHYHBIX JpoOeil; ¢ Tpedyemoii
TOYHOCTBIKO OKPYIJISITh JAHHBIE 4YHCIA W PE3YyIbTAaThl BBIYHUCICHUN; TMOJb30BATHCS
KAJIbKYJISITOPAaMU WK TaOJIMIIaMHU JIJISl BEIYMCIICHUH.



[IpoBOIUTH TOXKIECTBEHHBIE MPEOOPA30BAHUSI MHOTOUYJICHOB, JIPOOEH, coaepKalux
MIEPEeMEHHBIC, BRIPAKCHUH, COJAEPKAIUX CTETICHHBIC, IMOKa3aTeIbHbIC, JorapuPMUIECKUe
U TPUTOHOMETPUYECKUE (DYHKIIUH.

Crpouts rpaduKu JUHEHHOW, KBagpaTUIHOM, CTENEHHOM, IIOKa3aTeIbHOMH,
JOrapu(PMUYECKON U TPUTOHOMETPUUECKUX (PYHKIUH.

Pemate ypaBHEHHsT W HEpAaBEHCTBA INEPBOM M BTOPOW CTENEHM, YPABHEHUS U
HEpPABEHCTBA, MPUBOSIINECS K HUM; PEIIATh CUCTEMbl YPABHEHUN U HEPABEHCTB IMEPBOM
Y BTOpPOM CTENEHU U npuBoasumecs kK HUM. CroJia, B 4aCTHOCTH, OTHOCSITCS MPOCTEUIIINE
ypaBHEHHSI U HEPABEHCTBA, COJACPIKAIUE CTEIICHHBIC, TTOKa3aTeIbHbIE, JIorapuhMUIecKre
U TPUTOHOMETpUYECKue (HYHKITUU.

PemaTte 3amaun Ha COCTaBJIICHHE YpaBHEHUH M cHCTeM ypaBHeHMl. M300paxkarh
reoMeTpudeckue (GUTypbl U MPOU3BOAUTH MPOCTEUINE MOCTPOSHUS Ha KOOPAWHATHOU
IIJIOCKOCTH.

Hcnonb30BaTh TEOMETPUYECKHE MPEICTABIICHUS TMPU PEIICHUH alreOpandecKux
3a/lay, a METO/Ibl AJIr€OPbl U TPUTOHOMETPUU — MPU PEIIEHUU FEOMETPUUECKUX 3a]1a4.

[IpoBOIUTH, Ha TJIOCKOCTH ONEpalMy HaJ BEKTOpaMU (CIOKEHHE W BBIYUTAHUE
BEKTOPOB, YMHOXEHHE BEKTOPa Ha YMCJIO) U MOJIb30BAThCS CBOMCTBAMHU 3TUX ONEpalui.

[lonb30BaThCsl MNOHATHEM NPOU3BOAHOW TMpPU HUCCIENOBAHMM (YHKIUH Ha
BO3pacTaHue (yObIBaHHE), HA SKCTPEMYMBI M TIPH TOCTPOSHUHU IpaduKoB G YHKITUH.



