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1. OCHOBHbIE MATEMATUYECKWME NOHATUNA N GAKTbI

1.1. ApudbmeTuka, anredbpa 1 Havyana aHanumsa

HatypaneHble uncna (N). MNMpocTble n coctaBHble Yncna. lenutens, kpatHoe. Hanbonbwmnin obLmnn
Aenvtenb, HanmeHbluee obLee kpaTHoe. MNpusHakn genumocTtu Ha 2, 3, 5, 9, 10. Llenble uucna (Z).
PauuoHanbHble 4yucna (Q), nx cnoxeHue, Bbl4MTaHWE, YMHOXeHue W geneHune. CpaBHeHue
paumoHanbHbIX yucesn. VppaunoHansHble Ynucna. CpaBHeHMe uppaumoHarnbHbIX U paunoHarnbHbIX
yncen. [encrtButenbHble uucna (R), uMx npeactaBneHne B Buae [LECATUYHbIX OpobGent.
N3o0bpaxeHne yncen Ha npsimon. Moaynb AeNCTBUTENBHOIO YnCna, ero reoMeTpUYeCcKnii CMbICH.

Yuncnosble BolpaxkeHUs. Anrebpanyeckue BbipaxxeHns. PaBeHCTBa M HepaBeHCTBa anrebpanyecknx
BblpaeHun. MHorouneHbl. Anrebpaundeckne ppobu. Popmyrnbl COKPALLEHHONO YMHOXEHUS.
CTeneHb € HaTyparnbHbIM 1 paunoHaribHbIM nokasaTtenem. ApudmMmeTnyecknin KopeHo. Jlorapudmel,
nx ceoncTBa. TpuUroHomeTpus. Yribl U ux namepeHue. CUHYC, KOCUHYC, TaHIEeHC, KOTaHreHc yrna.
OcHoBHOe TpuUroHomeTpuyeckoe ToXaecTtBo. dopmynbl crnoxeHus (popMyrbl ANa OBOWHbLIX U
NOSMIOBUHHLIX yrroB). 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 (ybbiBaHUA) pyHKUMM Ha npoMexyTke. [NoHaTue
aKkcTpemyma yHkumn. Heobxogumoe ycnosue akcTpemyma @yHKuum (Teopema dPepma).
HoctaTtoyHoe ycnoBue akcTpemyma. Hambonbwee n HavMeHbluee 3HayYeHue QyHKUUKM Ha
npomexyTke. OnpegeneHne n 0OCHOBHbIE CBONCTBA (OYHKLINNA:

e JIMHENHOW,

e KBagpaTUYHOW y = ax? +bx +c,

e CTeneHHon y = ax" (n € N), y = k/x,

e rokasaTtenbHOM y = a*, a >0,

e norapudmmyeckomn 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 YpaBHeHUAX. HepaBeHcTBa. PelueHne
HepaBeHCTB. [MoHATME O paBHOCUIbHbIX HepaBeHcTBax. CucTema ypaBHEHUMW W HEPaABEHCTB.
PeweHunsa cuctembl. ApudmeTtmnyeckas u reometpudeckasa nporpeccus. Popmyna n-oro yrneHa u
CyMMbI NMepPBbIX N YNIEHOB apudmeTmnyeckon nporpeccun. Popmyrna n-oro YneHa u Cymmbl NepBbIX
N 4YrneHoB reomeTpuyeckon nporpeccun. OnpegeneHne npou3BogHon. Ee  domsnueckuin wu
reometTpuyecknun cmbicr. poussoaHble yHKUMn y = sin(x), y = cos(x), y = tg(x), y =(ax),
y=x"(n € Z),y=In(x).

1.2. F'eomeTpuga

Mpsimas, ny4, oTpe3ok, NomaHasi; AnvHa otTpeska. Yrorn, BenvunHa yrna. BeptukanbHble n cMeXHble
yrnbl. OKpyXXHOCTb, Kpyr. [NapannenbHble npsiMble. MHOroyronbHWK, €ro BepLUMHbl, CTOPOHBI,



AnaroHanun. TpeyronbHuk. Ero megmaHa, 6wuccektpuca, BbicoTa. Buabl TpeyronbHUKOB.
CoOTHOLEHUA Mexay CTOPOHaMWU U yrnamu nNpAMOYroSfibHOro TpeyronbHUKa. YeTbipexyrofnbHuK:
napannenorpaMmm, NpsiMoOyrofnbHUK, poM6, kBagpaT, Tpaneunsa. OKpyXHOCTb U Kpyr. LieHTp, xopaa,
AnameTp, paguyc. KacatenbHas K OKpyXHocTW. [lyra okpyxHocTu. CekTtop. LleHTpanbHble u
BAWCaHHble yrnbl. dopmynbl nnowagun: TpeyrofibHUKa, MPSMOYrofibHUKa, napannenorpamma,
pomba, KBagparta, Tpaneuun. [nmHa OKPY>KHOCTU U ANMHA OYyrn OKpY>XHOCTU. PagmaHHas mepa
yrna. MNnowaab kpyra n nnowanb cekropa. MNMogobue. NMogobHelie durypbl. OTHOLWEHME Nnowanen
nogobHbix duryp. lMpumepbl npeobpasoBaHus duryp, Buabl cummeTpun. [NpeobpasoBaHus
nogobusa n ero ceornctea. Bektopbl. Onepauun Hag Bektopamu. nockoctb. MNMapannenbHble n
nepecekatoLmecd nnockocTu. NapannenbHOCTb NPAMON U NIIOCKOCTU. YTon NPsiIMOK C MIOCKOCTbIO.
MepneHaukynap K nrockocTu. [ByrpaHHble yrnbl. JIMHEWHbIM  yron ABYrpaHHoro yrna.
MepneHauKynsapHOCTbL ABYX Mnockocten. MHororpaHHuKW. WX BepLluuHbI, rpaHu, AuvaroHanwu.
Mpsmaa n HaknoHHas npusmbl; Nupamuabl. [paBunbHas npusama W npaBuribHas nupamMuga.
Mapannenenunenbl, ux Buabl. Purypsl BpalleHna: LMNMHAp, KOHyC, cdepa, wap. LleHTp, anameTp,
pagnyc cepsbl 1 Wapa.

lMnockocTb, KacaTenbHas K ccpepe. Popmynbl NnoLaan NOBEPXHOCTU U 06bemMa Npuambl. Popmynbl
nnowaan noBepxHocTn M obbvema nupamuabl. ®opmynbl NrowagM NOBEPXHOCTU U obbema
umnuHgpa. dopmynbl nnowaan noBepxHOCTM U obbemMa KoHyca. dopmynbl obbema Lwapa.
dopmynbl nnowaan cgepeobl.

2. OCHOBHBbIE ®OPMYJ1bl U TEOPEMbI

2.1. Anrebpa v Ha4Yana aHanuaa

Csownctea pyHKUMM ¥ = kx +b 1 ee rpacumk. CBoncTtBa oyHKUMN ¥ = k /x 1 ee rpacumk. CBoncTea
byHKUMM ¥ = ax? +bx +c 1 ee rpadumk. PopmMyna KOpHei KBagpaTHOro ypaBHeHus. PasnoxeHne
KBaZlpaTHOro TpexyrieHa Ha NiMHenHble MHOXUTenn. CBOMCTBA YMCINOBbLIX HepaBeHCTB. Jlorapndgm
npousseneHus, cteneHun, YactHoro. OnpegeneHme n cBONCTBa PyHKUMM y = Sin(x) n y = cos(x) n
nx rpadoukn. OnpegenexHve n ceonctea yHKUun y = tg(x), y = ctg(x) n mux rpaduku. PewweHne
ypaBHeHUn Buga sin(x)=a, cos(x)=a, tg(x)=a. Popmynbl npuBegeHUs. 3aBUCUMOCTU MeXAY
TPUrOHOMETPUYECKUMUN DYHKLUAMM OOHONO U TOrO XXe aprymeHTa. TpuroHomeTpuyeckmne pyHkumm
ABOWHOro aprymeHTa. [lponssogHasa cymmbl ABYX (OYHKLUUA.

2.2. [eomeTpusa

CeovictBa paBHOGegpeHHOro TpeyronbHuka. CBOMCTBA TOYEK, paBHOYAANEHHbIX OT KOHLOB
oTpeska. lNMpusHakun napannenbHocTn NpsaMbix. Cymma yrroB TpeyronbHuka. Cymma BHELLHUX YrIioB
BbIMYKNOro MHOroyrofnbHuka. [lpu3Haku napannenorpamma, ero ceonctBa. OKpPYKHOCTb,
onucaHHasa OKoMo TpeyrofnibHuka. OKpYyXXHOCTb, BMUCAHHAa B TpeyronbHuK. KacatenbHas K
OKPY)XHOCTM U ee CBOWCTBO. M3amepeHue yrna, BNUCAHHOIO B OKPYXHOCTb. [Mpu3Haku nogobus
TpeyronbHUKa. Teopema [udparopa. Popmynbl nnowagen napannenorpamma, TpPeyrofibHuKa,
Tpaneuun. dopmMyra paccTosHUS Mexay ABYMS TOYKaMu MNIIOCKOCTU. YPaBHEHWE OKPYXHOCTW.
Mpu3Hak napannenbHOCTU NPSMON 1 NSIOCKOCTU. [Npu3aHak napannenbHOCTU MOCKOCTEN.

Teopema 0 nepneHaNKyNAPHOCTU NPSIMON U NNOCKOCTU. [epneHAnKYNsSpHOCTb ABYX MIOCKOCTEN.
Teopembl 0 napannenbHOCTM W MeprneHAUKYNsipHOCTM  MrlockocTe. Teopema 0O  Tpex
nepneHauKynsipax.



