I'Iporpamma BCTYyNNTErNbHOro ncnbitaHuAa
no aucumnnuHe MaTtemartuka

ANA NocTynarwmx No BHYTPeHHUM UCNbITAaHUAM Ha NporpaMmmMmbl 6aKkanaespuarta u
cneuymnanuteta B COTU HAAY MUDU B 2021 roay

1. OCHOBHbIE MATEMATUYECKWME NOHATUNA N ®AKTbI

1.1. ApudpmeTuka, anredbpa v HavYana aHanumaa

HatypaneHble uucna (N). lMpocTble M cocTaBHble u4ucna. [enutenb, KpaTHOe.
Hanbonbwwnin obwmn aenutenb, HauMeHbLlee obuee KpaTHoe. [pu3Hakm genmMmocTu
Ha 2, 3, 5, 9, 10. Uenble yucna (Z). PaumoHanbHble 4ucna (Q), nx cnoxeHue,
Bbl4MTaHME, YMHOXeHue un pgeneHne. CpaBHeHMe  paumoHasribHbIX  Yucen.
MppaumoHanbHble 4ncna. CpaBHEHME uppauuoHarbHbIX W pauMOHarbHbIX 4YKUCEN.
HencteutenbHble yucna (R), wnx npeactaesneHne B BuAe [AECATUYHbLIX OpobGent.
N3obpaxeHne uucen Ha npamMon. Mogynb OENCTBUTENbHOMO 4ucrna, ero
reoMeTpuYeCcKnUm CMbICII.

Uuncnosble BblpaxeHusi. Anrebpavyeckme BblpaxeHusl. PaBeHCTBaA M HepaBeHCTBa
anrebpanyeckmx BblpaxeHun. MHorouneHsl. Anrebpaundeckune pgpobun. dopmynbl
COKpaLLEeHHOro yMHoXeHusa. CTeneHb ¢ HaTyparnbHbIM U pauMoHarbHbIM NoKasaTernem.
ApudmeTnyecknn KopeHb. Jlorapudmbl, Ux CBOMCTBA. TpuroHomMeTpus. Yribl N nx
n3mepeHue. CuHyc, KOCUHYC, TaHreHc, KOTaHreHc yrna. OcHoBHOe
TPUroHOMEeTpUYecKoe ToXaecTBO. PopMyrnbl crioxeHus (PopMynbl ANA ABOWHBLIX W
MOMOBUHHLIX YyrroB). OgHoOYNeH U MHorodneH. MHOrouneH ¢ ogHOW NepeMeHHOWN.
KopeHb MHOrouyneHa Ha npumMmepe KBagpaTHOro TpexyneHa.

MoHatne dyHkumn. Cnocobbl 3agaHusa yHkuun. Obnactb onpegeneHns. MHoxecTBO
3HayeHun yHKuun. T[padpuk GyHKumKM. BospactaHne u  ybbiBaHWe OYHKUUK;
NepuUoaNYHOCTb, YEeTHOCTb, HeYyeTHOCTb. [locTaToyHOoe YycrnoBue BO3pacTaHus
(ybbiBaHNA) hyHKUMM Ha npomexyTke. MNoHATne akcTtpemyma dyHkumm. Heobxoanmoe
ycrnosue akcTpeMyma dpyHkumm (Teopema depma). [loctatouHoe ycnoBmue aKCTpemyma.
Hanbonblwee n HaMmeHbllee 3HayeHWe yHKUMM Ha npomexyTke. OnpegeneHve u
OCHOBHble CBOWCTBa (OYHKLMIA: MUHENHOW, KBaApaTUUHOI y = ax® +bx +c, CTENEHHON y
= ax® (n € N), y = k /x, nokasatenbHon y = a¥, a > 0, norapudpmumyeckon,
TPUrOHOMETPUYECKUX (PyHKUMM (y = sinx, y = cosx, vy = tg x, y = ctg x),
apMdMeTNHECcKoro KopHa y = \x.

YpaBHeHue. KopHu ypaBHeHUs. [NoHATME O paBHOCUITBbHBLIX YpaBHeHUsX. HepaBeHCTBa.
PeweHne HepaBeHCTB. [MOHATME O paBHOCUMbHbLIX HepaBeHCTBax. Cuctema ypaBHEHUN
N HepaBeHCTB. PelweHna cuctemol. ApudpmeTnyeckasa u reomeTpuyeckas nporpeccus.
dopmyna n-oro YneHa M CyMMbl MEPBLIX M YNEHOB apuPMETMYECKOW Nporpeccumn.
dopmyna n-oro 4rieHa U CyMMbl MEPBbIX M YSIEHOB FEOMETPUYECKON MNPOrpeccumn.
OnpegneneHne nponssogHon. Ee pusmyecknin u reometTpuyecknin cmbicr. NponssoaHble
dyHKUMA y = sinx, y =cosx, y=tgx,y=ax,y=xn(n€ Z),y =In x.

1.2. leomeTpuga

Mpsimas, ny4, oTPe3okK, NoMaHasi; AnvHa oTpeska. Yron, BenvunHa yrna. BepTtukanbHble
N cMexHble yrnbl. OKpyXHOCTb, Kpyr. MapannenbHble npsimble. MHOroyronbHuK, €ro
BEPLUMHbI, CTOPOHbI, AnaroHanu. TpeyronbHUK. Ero megmaHa, Guccektpuca, BbicoTa.



Bugbl TpeyronbHukoB. COOTHOLUEHUS Mexdy CTOpOHaMu M yriamu NpsiMOYroflbHOro
TpeyronbHuKa. YeTblpexyronbHUK: napannenorpaMmm, NpsiMOyrofnibHUK, pom6, kBagpar,
Tpaneuus. OkpyxXHoCTb U Kpyr. LleHTp, xopaa, avameTp, pagumyc. KacatenbHasa K
OKpYXHOCTU. [lyra okpyXHocTu. CekTop. LleHTpanbHble 1 BNnCaHHble yriibl. PopMyribl
nnowiaan: TpeyrofnbHMKa, NPSMOYronbHWKA, napannenorpamma, pomba, KBagparta,
Tpaneuuwn. [nvHa OKPY>XHOCTU W OfWHA Oyrn OKPYXHOCTW. PagnaHHas mepa yrna.
Mnowaab kpyra u nnowanb cektopa. [logobue. MNMogobHble durypbl. OTHOWeEHME
nnowaaen nogobHeix curyp. MNMpumepbl npeobpasoBaHusa curyp, Buabl CUMMETPUMN.
MpeobpasoBaHna nogobus m ero csonctsa. Bektopbl. Onepauun Hag BekTOpamu.
lMnockocTb. MNapanneneHble K Nepecekatowmecs NNockocTu. MNapannensHOCTb NPSMOn
N NIIOCKOCTU. YTOon NPAMOKM C MAOCKOCTbIO. [epneHaunkynsp K nnockocTu. [ByrpaHHble
yrnbl. JInHeWHbIn yron AByrpaHHOro yrna. llepneHauKkynspHOCTb ABYX MSIOCKOCTEWN.
MHororpaHHukn. X BeplvHbl, rpaHu, auvaroHanu. lNpamas n HaknoHHas npu3aMmbl;
nupamugbl. lNMpasBunbHasg npuaMa v npasunbHas nupamuga. lNapannenenuvnegbl, WX
Buabl. durypbl BpalleHUs: LuunnHap, KOHyc, cdepa, wap. LeHTp, agvameTp, paguyc
ccepbl 1 Wwapa.

lMnockocTb, kacaTenbHaa K cdepe. Popmynbl nnowagn noBEPXHOCTM U obbema
npuamMbl. DopMynbl NOWaAN NOBEPXHOCTU U 0b6bema nupamugbl. Popmynsl nrowaan
noBepxHOCTM N obbema uunuHgpa. Popmynbl naowagnm MNOBEPXHOCTM M obbema
KoHyca. ®opmynbl o6bema wapa. Popmynbl nnowanm cdepsobl.

2. OCHOBHbIE ®OPMYJ1bl N TEOPEMBbI

2.1. Anrebpa n Ha4yana aHanusa

CeownctBa pyHKUMK ¥ = kx +b 1 ee rpaduk. CBoncTBa (PyHKUUKN y = k /x N ee rpaduk.
CeoicTBa YHKUMM y = ax® +bx +c n ee rpaduvk. Popmyna KOpHEN KBaapaTHOro
ypaBHeHUs. PasnoxeHue KBagpaTHOrO TpexdneHa Ha JUHEWHbIe  MHOXUTENN.
CeonctBa u4mMCnNoBbIX HepaBeHCTB. Jlorapudm npousBeneHUss, CTENEHU, YacTHOro.
OnpegeneHne n ceBorcTBa PYHKUMN y = Sinx U y = cOSx U UX rpadukn. OnpenenexHune u
cBoncTBa yHKUMKM y = tg x, y = ctg x n nx rpadukn. PelweHne ypaBHeHU Buaa sinx =
a, cosx = a, tg x = a dopmynbl npuBegeHMs. 3aBUCUMOCTU MeXAY
TPUrOHOMETPUYECKUMMU dyHKUMAMHN OfHOro n TOro xe aprymeHTa.
TpuroHomeTpuyeckne yHKUMN OBOWHOrO aprymeHTa. [lpousBogHasi CymMMmbl OBYX

dYHKLNNA.

2.2. leomeTpugd

CeovictBa paBHOGeapeHHOro TpeyronbHuka. CBOWCTBa TOYEK, paBHOYAANEHHbIX OT
KOHUOB oTpeska. [pusHaku napannenbHocTu npambix. Cymma yrnoB TpeyrofbHuKa.
CyMMa BHELLHUX YrIOB BbIMYKNOro MHOroyrosnbHuka. lNpusHakm napannenorpamma, ero
csonctBa. OKpYXHOCTb, OnMcaHHasi OKONMo TpeyronbHuka. OKPY>XHOCTb, BNMCaHHasA B
TpeyronbHUK. KacatenbHass K OKPYXHOCTM W ee CBOWCTBO. WMamepeHue yrna,
BMMCAHHOIO B OKPYXHOCTb. [lpm3Hakm nogobus TpeyronbHuka. Teopema [udparopa.
dopmynbl  nrowagen napannenorpaMmma, TpeyronbHuKa, Tpaneuun. dopmyna
pacCTosAHUA MeXay ABYMS TOYKaMW MIIOCKOCTU. YpaBHeHue OKpYXHoCTU. [MpusHak
napannenbHOCTN NPSMON 1 NNockocTu. MNMpusHak napannensbHOCTU NNOCKOCTEN.

Teopema 0 nepneHAUKYNApPHOCTU NPSAMOM U MNOCKOCTU. [MepneHanKynapHOCTbL OBYX
nrockocten. Teopembl O napannenbHOCTU U NEPnEeHOMKYINAPHOCTU  MIOCKOCTEN.
Teopema o Tpex neprneHankynspax.



