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1. OCHOBHbIE MATEMATUYECKWME NOHATUNA N GAKTbI

1.1. ApudpmeTuka, anredbpa v Havyana aHanmsa

HatypanbHble uncna (N). NpocTble n coctaBHble Yncna. lenutens, kpatHoe. Hanbonbinin obwmi
Aenvtenb, HanmeHbluee obLee kpaTHoe. MNpusHakn genumocTu Ha 2, 3, 5, 9, 10. Llenble uucna (Z).
PauuoHanbHble yucna (Q), nx cnoxeHue, Bbl4MTaHWE, YMHOXeHue U geneHune. CpaBHeHue
paumoHanbHbIX yucesn. MppaunoHanbsHble Ynucna. CpaBHeHME uppaumoHarnbHbIX U paunoHarnbHbIX
yncen. [enctButenbHole umcna (R), ux npeacraBneHMe B BuAe [OeCATUYHbIX Opoben.
N3o06paxkeHne ymcen Ha npsimon. Moaynb 4eNCTBUTENbHOIO Ynucna, ero reoMeTpudeckum CmbICH.

Yucnosble BbipaxeHus. Anrebpaunyeckme BolpaxeHusi. PaBeHcTBa n HepaBeHCTBa anrebpanyeckux
BblpaXeHun. MHorouneHbl. Anrebpandeckne ppobu. Popmyrnbl COKPALLEHHONO YMHOXEHUS.
CTeneHb € HaTyparnbHbIM 1 pauMoHaribHbIM nokasaTtenem. ApudgmMmeTnyecknin KopeHo. Jlorapudpmel,
nx ceoncTBa. TpuUroHomeTpus. Yribl U ux namepeHue. CUHYC, KOCUHYC, TaHIEeHC, KOTaHreHc yrna.
OcHOBHOE TpUroHOMeTpuveckoe ToXAecTBO. PopMyrbl crnoxeHus (popmynbl AnNs ABOWHLIX U
NOSMIOBUHHLIX YyrroB). OgHouneH M MHoroudnieH. MHoOrouneH ¢ ogHon nepemeHHon. KopeHb
MHOroYfeHa Ha NpuMepe KBaapaTHOro TpexyneHa.

MoHaTne dyHkumn. Cnocobbl 3agaHnsa yHkumm. Obnacte onpegeneHns. MHOXeCTBO 3Ha4YeHUN
dyHKUMn. paduk dyHKkumMn. BospacTtaHue u ybbiBaHWe YHKUMWU; NEePUOANYHOCTb, YETHOCTb,
He4yeTHOCTb. [locTaTouHoe ycnosue Bo3pacTaHus (ybbiBaHUSA) PyHKUMM Ha npomMexyTke. [NoHaTue
akcTpemyma yHkunn. Heobxogumoe ycnosue akcTpemyma yHkuum (teopema dPepma).
HoctatoyHoe ycnoBue 3akcTpemyma. Hambonbwiee n HavMmeHbluee 3HayYeHue QyHKUuM Ha
npomexyTke. OnpegeneHne n OCHOBHbIE CBONCTBA (OYHKLINNA:

e JIMHENHOW,

e KBagpaTUYHOW y = ax? +bx +c,

e CTeneHHon y = ax" (n € N), y = k/x,

e rnokasaTtenbHoOM y = a*, a >0,

e norapudpmmyeckon y =logax,

e TPUrOHOMETPUYECKMX PyHKUMI (y = Ssin(x), y = cos(x), y = tg(x), y = ctg(x),

e apUPMETUHECKOTO KOPHSA y = \x.

YpaBHeHue. KopHu ypaBHeHUs. [ToHATUE O paBHOCUIbHbLIX YpaBHeHNAX. HepaBeHcTBa. PelueHne
HepaBeHCTB. [MoHATME O paBHOCUIbHBIX HepaBeHcTBax. CucTema ypaBHEHUMW W HEPaABEHCTB.
PeweHunsa cuctemobl. ApudpmeTtmnyeckas u reometpuyeckas nporpeccusi. dopmMmyrna n-oro YneHa u
CyMMbI NMepPBLIX N YNIEHOB apudmeTmnyeckon nporpeccum. Popmyrna n-oro YneHa u Cymmbl NepBbIX
N 4YrneHoB reomeTpuyeckon nporpeccun. OnpegeneHne npousBogHon. Ee domsnueckuin u
reometTpuyecknun cmbicr. poussoaHble yHKUMn y = sin(x), y = cos(x), y = tg(x), y =(ax),
y=x"(n € Z),y=In(x).

1.2. FeomeTpuga




Mpsamas, nyd, oTpesokK, NomMaHas; AnvHa oTpeska. Yros, BenvyunHa yrna. BeptukanbHble 1 CMexHble
yrnbl. OKpYyXHOCTb, Kpyr. [MapannenbHble npamble. MHOroyrofisHuK, ero BepLUWHbl, CTOPOHbI,
AnaroHanun. TpeyronbHuk. Ero megmaHa, 6wuccektpuca, BbicoTa. Buabl  TpeyronbHUKOB.
CooTHOoWeHNA Mexay CTOpOoHaMu U yrramMmu nNpsMOYroSfibHOro TpeyrosnbHUKa. YeTblpexyronbHuK:
napannenorpamMmm, nNpsiMoyrofnbHuK, poMm6, kBagpaT, Tpaneunsa. OKpy>XHOCTb u Kpyr. LieHTp, xopaa,
AnameTp, paguyc. KacaTtenbHas K OKpyXHocTW. [lyra okpyxHocTu. CekTtop. LleHTpanbHble u
BAUCaHHble yrnbl. Popmynbl nnowagu: TpeyronbHWKa, MPSMOYrorfibHUKa, naparnnenorpamma,
pomba, KkBagparta, Tpaneuun. [nimHa OKPY>XHOCTU U OfMHA Oyrn OKpy>XHOCTU. PagvaHHas mepa
yrna. lNnowaapb Kpyra v nnowaab cekropa. lNogobue. NogobHbie purypbl. OTHOLWEHNE NNowaaen
nogobHbix duryp. lMpumepbl npeobpasoBaHua duryp, Buabl cummeTpun. [NpeobpasoBaHus
nogobus n ero ceorictea. Bektopbl. Onepauun Hag Bektopamu. nockoctb. MNMapannenbHblie n
nepecekarLmecs NNnockocTu. MNMapannensHOCTb NPSAMOW U NITOCKOCTU. YTON NPAMOM C NSTIOCKOCTLIO.
MepneHaukynsap K nfockocTu. [ByrpaHHble yrbl. JIMHEWHbIM  yron ABYrpaHHOro yrna.
MepneHauKynsapHOCTbL ABYX Mnockocten. MHororpaHHuKW. WX BepLuuHbI, rpaHu, AuvaroHanwu.
MpsaMass n HakNoHHasi Npu3mbl; NUpamuapl. [paBunbHas npuama W nNpaBuibHas nMpaMuaa.
Mapannenenuneapl, nx Buabl. PuUrypsl BpalLleHus: LUNnUHApP, KOHyC, cpepa, wap. LleHTp, anameTp,
paguyc cepbl 1 Lwapa.

lMnockocTb, KacaTenbHas K cpepe. Popmynbl NoLaan NOBEPXHOCTU U 06bemMa NpuamMbl. Popmynbl
nnowaan noBepxHOCTU M obbema nupamuabl. Popmynbl Nnowagm MNOBEPXHOCTU U obbema
umnuHgpa. dopmynbl nnowaan noBepxHOCTM M obbema kKoHyca. Popmynbl obbema Lwapa.
dopmynbl nnowaan cgepobl.

2. OCHOBHBbIE ®OPMYJ1bl U TEOPEMbI

2.1. Anrebpa v Ha4Yana aHanuaa

Csownctea pyHKUMM ¥ = kx +b 1 ee rpacumk. CBonctea oyHKUMN y = k /x 1 ee rpacumk. CBoncTea
byHKUMM ¥ = ax? +bx +c 1 ee rpadumk. Gopmyna KOpHel KBagpaTHOro ypaBHeHus. PasnoxeHue
KBagpaTHOro TpexdsieHa Ha NUHenHble MHOXUTENU. CBOMCTBA YMCNOBbLIX HEPABEHCTB. Jlorapudm
npounsseneHus, cteneHun, YactHoro. OnpegeneHme n cBoncTBa PyHKUMM y = sin(x) n y = cos(x) n
nx rpadukn. OnpegenexHve n ceonctea yHKuun y = tg(x), y = ctg(x) n nx rpadukn. PewweHne
ypaBHeHUn Buga sin(x)=a, cos(x)=a, tg(x)=a. Popmynbl npuBegeHUs. 3aBUCUMOCTU MeXOy
TPUrOHOMETPUYECKUMN (DYHKLIMAMM OOHOIO N TOrO Xe aprymeHTa. TpuroHoMeTpudeckne oyHKLnn
ABOVHOro aprymeHTa. [ponssogHas cyMmbl ABYX OYHKLWMNA.

2.2. leomeTpug

CsownctBa paBHObegpeHHOro TpeyronbHuka. CBOMCTBA TOYEK, paBHOYAANEHHbIX OT KOHLOB
oTpeska. [Mpn3Haku napannensHocTH NpambiX. CyMmma yrioB TpeyronbHuka. CyMmma BHELLHUX YrioB
BbIMYKNOro MHOroyrofnbHuka. [lpu3Haku napannenorpamma, ero ceouctBa. OKpPYKHOCTb,
onucaHHasa OKoNo TpeyrofibHuka. OKpPYXHOCTb, BMNUCAHHAA B TpeyronbHUK. KacaTenbHas K
OKPY>KHOCTM N ee CBOWCTBO. M3amepeHue yrna, BNMCAHHOIO B OKPYXHOCTb. lMpusHakn nogobus
TpeyronbHuka. Teopema [Mudparopa. ®opmynbl nnowagen napannenorpamma, TpeyrosibHUKa,
Tpaneuun. dopmyra paccTosHUS Mexay ABYMS TOYKaMu MNIIOCKOCTU. YpaBHEHWE OKPYXHOCTW.
Mpu3Hak napannenbHOCTU NPSMON 1 NSIOCKOCTU. [Npu3Hak napannenbHOCTU MOCKOCTEN.

Teopema O nepneHgnKynAaApHoCTU I'IpFIMOIZ N NJIOCKOCTW. nepI'IeHLI,I/IKyJ'IFIpHOCTb OBYX NSIOCKOCTEWN.
TeOpeMbI O napannenbHoCTh wn nepneHankynAapHoCcTu NSIOCKOCTEN. Teopema O Tpex
nepneHaunkyndpax.



