Mporpamma BCTYyNUTENbLHOrO UCMbITAHUS
no aucumnnuHe MatemaTtuka

ANns NocTynarowmx No BHYTPEHHUM UCNbITAaHUAM
Ha nporpamMmmbl 6akanaBpuarta 1 cneumanuteta B COTU HUAY MUDU

1. OCHOBHbIE MATEMATUYECKUME MOHATUNA N ®AKTbI

1.1. ApudmeTuka, anredbpa n Havyana aHanumsa

HatypaneHble uncna (N). MNMpocTble n coctaBHble Yncna. lenutens, kpatHoe. Hanbonbwmnin obLmnn
AenuTtenb, HaMMeHbLuee obuyee kpaTHoe. NMpusHakn genumocTun Ha 2, 3, 5, 9, 10. Uenbie yicna (2).
PaunoHnanbHble uncna (Q), ux CnoxeHwe, BblMUTaAHWE, YMHOXeHne u aeneHune. CpaBHeHue
pauunoHanbHbix Yncen. MppaumoHanbHble yncna. CpaBHEHME MppauMOHanbHbIX U paLMOHarbHbIX
yncen. [encrtButenbHble uucna (R), uMx npeactaBneHne B Buae [LECATUYHbIX  OpobGen.
N3o06paxkeHne ymcen Ha npsimon. Moaynb 4eACTBUTENBHOMO Y1Cna, ero reoMeTpuyeckuim CMbICH.

Yuncnosble BolpaxkeHUs. Anrebpanyeckue BbipaxxeHnsa. PaBeHCcTBa M HepaBeHCTBa anrebpanyecknx
BblpaeHun. MHorouneHbl. Anrebpanveckne ppobun. PopmMynbl COKPALLEHHONO YMHOXEHMUS.
CTeneHb € HaTyparnbHbIM 1 paunoHasbHbIM nokasaTtenem. ApudpmMeTnyecknin KopeHos. Jlorapudmsi,
nx ceoncTBa. TpuUroHomeTpus. Yrrbl U ux namepeHue. CUHYC, KOCUHYC, TaHIEeHC, KOTaHreHc yrna.
OcHoBHOe TpuUroHomeTpuyeckoe ToXaecTBo. dopMynbl crnoxeHus (popMyrbl ANa OBOWHbLIX U
NOSIOBUHHLIX YyrroB). OgHouneH M MHoroudneH. MHoroyneH ¢ ogHon nepemeHHon. KopeHb
MHOroYfeHa Ha NnpuMepe KBaapaTHOro TpexyneHa.

MoHaTne dyHkumn. Cnocobbl 3agaHnsa yHkumm. Obnacte onpegeneHns. MHOXeCTBO 3Ha4YeHUN
dyHKUmMn. paduk dyHKumMn. BospacTtaHue u ybbiBaHWe (YHKUMW; NEePUOANYHOCTb, YETHOCTb,
He4yeTHOCTb. [locTaToyHoe ycnosue Bo3pacTaHus (ybbiBaHUS) pyHKUMN Ha npomMexyTke. [NoHaTue
aKkcTpemyma yHKkunn. Heobxogumoe ycnosue akcTpemyma @yHKuum (Teopema dPepma).
[ocTtaTo4yHoe ycnosue akcTpemyma. Haubornbliee W HauMMeHbllee 3HavyeHue QYHKUMM Ha
npomexyTke. OnpegeneHne n 0CHOBHbIE CBOMCTBA (OYHKLIMNA:

e JIMHENHOW,

e KBagpaTUYHOW y = ax? +bx +c,

e cTeneHHom y = ax" (n € N), y = k/x,

e rnokasaTtenbHOM y =a*, a >0,

e norapndmMmnyeckon,

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

e apUPMETUHECKOTO KOPHSA y = \x.

YpaBHeHue. KopHu ypaBHeHUs. [ToHATUE O paBHOCUIbHbBIX YpaBHeEHUAX. HepaBeHcTBa. PelueHne
HepaBeHCTB. [lOHATME O paBHOCUMbHbLIX HepaBeHCcTBax. CucTtema ypaBHEHUA U HEepaBEeHCTB.
PeweHusa cuctembl. ApudpmeTtmnyeckas u reometpuyeckas nporpeccusi. dopmMmyrna n-oro yneHa u
CyMMbI NMepPBLIX N YNIEHOB apudmeTmnyeckon nporpeccum. Popmyrna n-oro YneHa u Cymmbl NepBbIX
N 4rneHoB 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. FleomeTpuga

I'Ipﬂmaﬂ, J1yd, OTPE3O0K, JTIOMaHa4d,; AlinHa OTpe3Ka. Yron, BenuyuHa yrna. BepTI/IKa.I'IbeIe N CMEeXHble
yrnbl. Opr)KHOCTb, Kpyr. I'Iapanneanble npsAmMble. MHOF0yFO.|'IbHI/1K, €ro BepLlnHbl, CTOPOHHI,
anaroHarnu. TpeyroanMK. Ero wmegmaHa, 6VICCGKTpMCG, BbicOoTa. Buabl TPpeyrosibHNKOB.



CoOTHOLLEHUA MexXay CTOPOHaMWU U yrinamu NpsMOYrosibHOro TpeyronbHUKa. YeTbipexyrofnbHuK:
napannenorpaMmm, NpsiMoyronbHUK, pom6, kBagpaT, Tpaneunsa. OKpyXHOCTb U Kpyr. LieHTp, xopaa,
anameTtp, paguyc. KacatenbHas K OKpyXHocTu. [yra okpyxHocTu. Cektop. LleHTpanbHbie U
BAWCaHHble yrnbl. Popmynbl nnowagun: TpeyronbHUKa, MPSMOYrorfibHUKa, naparnnenorpamma,
pomba, KkBagparta, Tpaneuun. [nmHa OKPY>XKHOCTU U ANMHA Oyrn OKpY>XHOCTWU. PagmaHHas mepa
yrna. lNnowaab kpyra u nnowanb cektopa. MNogobue. MogobHele durypsl. OTHOLWEHME NnoLwaaemn
nogobHbix dcuryp. lMpumepbl npeobpasoBaHusa dwuryp, Buabl cummeTpun. [NpeobpasoBaHus
nogobus n ero ceornctea. Bektopbl. Onepauun Hag Bektopamu. nockoctb. MNMapannenbHble n
nepecekatoLmneca nnockocTu. NapannenbHOCTbL NPAMON U NIIOCKOCTU. YTon NPsiMOun C NSTIOCKOCTbIO.
MepneHankynap K nNAOCKOCTU. [ByrpaHHble yrnbl. JIMHEWHbIM yron ABYrpaHHOro yrna.
lMepneHanKyNApHOCTL [ABYX Mnockocten. MHororpaHHukN. WX BepLlUMHbI, rpaHuW, OuaroHanw.
Mpsmas n HaknoHHas npuambl; Nupamuabl. [paBunbHas npusama W npaBuribHas nupamMuga.
Mapannenenunenbl, ux Buabl. PuUrypsl BpalLleHna: LMnIMHAap, KOHyC, cdepa, wap. LeHTp, anameTp,
pagunyc cepsbl 1 Wapa.

lMnockocTb, KacaTenbHas K cchepe. Popmynbl NoLaan NOBEPXHOCTU U 06beMa Npuambl. Popmynbl
nnowaan noBepxHoCcTn M obbema nupamuabl. Popmynbl nfowagn NoBEpPXHOCTU U obbema
uunuHgpa. dopmynbl nnowaan noBepxHoCcTM M obbema KoHyca. Popmynbl obbema Lwiapa.
dopmynbl nnowaan cgepobl.

2. OCHOBHBbIE ®OPMYJ1bl U TEOPEMbI

2.1. Anrebpa v Ha4Yana aHanuaa

CeovictBa pyHKUMN y = kx +b n ee rpadmk. CBomcTBa OYHKUMKN v = k/x 1 ee rpadmk. CBoncTBa
pyHKUMKN y = ax? +bx +c 1 ee rpaduk. PopMmyna KOpHel KBagpaTHOro ypaBHeHusl. PasnoxeHue
KBagpaTHOro TpexyrieHa Ha nuHernHble MHoXUTeNu. CBOMCTBA YMCIOBbIX HepaBeHCTB. Jlorapndpm
npousBeaeHus, cteneHu, YyactHoro. OnpegeneHne n cBoncTea PyHKLUMM y = Sin(x) N y = cos(x) K
nx rpadukn. OnpenenexHve n ceonctea yHKUun y = tg(x), y = ctg(x) n ux rpaduku. PewweHne
ypaBHeHUn Buga sin(x)=a, cos(x)=a, tg(x)=a. Popmynbl npuBegeHUsa. 3aBUCUMOCTU MeXAY
TPUrOHOMETPUYECKUMUN DYHKLUAMM OOHOIO U TOrO XXe apryMmeHTa. TpuroHomeTpudeckme oyHKumMm
ABOMHOro aprymeHTa. [ponssogHas CyMMbl ABYX OYHKLNNA.

2.2. [eomeTpusa

CeoiicTBa paBHOGeapeHHOro TpeyrofibHMka. CBOWCTBA TOYEK, paBHOYAANEHHbIX OT KOHLIOB
oTpeska. [Mpr3Haku napannensHocTy NpsMbiX. Cymma yrnoB TpeyrosfibHuka. Cymma BHELLHUX YTnoB
BbIMYKNOrO  MHOroyronbHuka. [lpu3Haku napannenorpamma, ero cBolcTBa. OKpYXHOCTb,
onucaHHas okono TpeyronbHuka. OKPYXHOCTb, BMMCaHHasi B TpeyronbHUk. KacatenbHas k
OKPY>XHOCTU U ee CBOWCTBO. M3amepeHne yrna, BNUMCAHHOIO B OKPYXHOCTb. [Mpu3Haku nogobust
TpeyronbHuka. Teopema [Mudaropa. Popmynbl nnollagen napannenorpamma, TPeYrofibHUKa,
Tpaneuun. GopmMyna paccTosHUS Mexay ABYMSI TOYKaMu MAOCKOCTW. YpaBHEHUE OKPY>KHOCTMU.
Mpu3Hak napannenbHOCTU NPSIMON U NIockocTU. MNpusHak napannenbHOCTM NIOCKOCTEN.

Teopema 0 nepneHauKynapHOCTU NPSAMON N MNOCKOCTU. [NepneHanKynsapHOCTb ABYX MIOCKOCTEN.
Teopembl O napannenbHOCTU W NepneHaMKYNApHOCTU  MrockocTen. Teopema O Tpex
nepneHaukynapax.



