HporpaMMa BCTYIIUTCJIIBHOTO UCIIBITAHUS 110 MATCMATHKE

1. OCHOBHBIE MATEMATHYECKHUE IOHATUA U ®AKTbHI
1.1. Apudmeruka, anredpa u HayaJIa aHAIU3A

Harypanbshbie uncna (N). I[Ipocteie 1 coctaBHble yncia. [lenurens, KpaTHOE.
HaubGonpmuit oOummii nenurens, HauMeHblee oOmee KpaTHoe. [lpusHaku
JIeIUMOCTH Ha 2, 3, 5, 9, 10.

Lenbie uncna (Z). Pamuonansubie uncia (Q), UX CIOXKEHHE, BHIYMTAHUE,
YMHOKEHHE U JICTICHHE.

CpaBHeHue panuoHanbHbIX uucell. Mppanvonanbabie yucia. CpaBHEHHE
UppaIMOHATBHBIX U PAlUOHAIIBHBIX YHCEI.

JetictButenpHble uncia (R), ux nmpeacTaBieHue B BUE ACCATUUHBIX IpoOeii.

N3o00pakenne uucen Ha mnpaMod. Moaynb IEHCTBUTENHLHOTO YHCIA, €ro
r€OMETPUYECKUN CMBICII.

UYucnoBble BbIpakeHus. AnreOpanueckue BbIpakeHHs. PaBeHcTBa U
HEpaBEHCTBA AJIreOpanyecKuX BeIpaxeHuil. MHoOTOwIeHbl. Anredpandeckue Ipoou.
®opMyJIbl COKPAILIEHHOT'O YMHOKEHHUS.

CreneHb ¢ HATYpaJIbHBIM U PAIlMOHAIIBHBIM MTOKa3aTesieM. ApupMeTUIeCKHit
KOPEHBb.

Jlorapudmel, ux cpoiictBa. Tpuronomerpus. Yribl u ux usmepenue. Cunyc,
KOCHHYC, TAHT€HC, KOTAaHT'€HC yTJa.

OCHOBHOE  TPUTOHOMETPUYECKOE TOXkAEeCTBO. Dopmynbl  ClOXKEHUs
(opMybI 111 IBOWHBIX U MTOJIOBUHHBIX YTIIOB). OAHOUYJIEH M MHOTOYJIEH.

MHorouneHn ¢ omgHOM mnepeMeHHOM. KopeHb MHOrowieHa Ha MOpuMepe
KBaJPaTHOTO TPEXWJICHA.

[Tonsitue ¢ynkmuu. CrocoOwl 3amanusa ¢yHkuun. O06acTh ONpeeTeHHs.
MHOXecTBO 3HaYEHUN (PYHKIIUH.

I'padux ¢ynxiuu. Bo3pactanue u yObiBaHUE (YHKIIUW; TEPHUOTUIHOCTD,
YETHOCTb, HEUYETHOCTb.

JloctatouHoe ycinoBue Bo3pacTaHus (yObIBaHUS) PYHKIMU Ha MPOMEXKYTKE.
[TonsiTue 3xcTpeMyma QPyHKITUH.

HeobGxonumoe ycioBue skctpemyma ¢yHkuuu (teopema Depma).
JloctatrouHoe ycimoBuUe OSKCTpemMyMa. HaumOomnblliee W HaWMMEHBINEE 3HAYCHUE
GyHKIIMM Ha TIPOMEKYTKE.

OmnpeneneHre U1 OCHOBHbIE CBOMCTBAa (DYHKIIMI: JIMHEWHOM, KBAaJIpaTUYHOU
y = ax? + bx + c, crenennoii y = ax™ (n € N), y = k / x, noxazaTenpHOl y =
a*, a > 0, norapupMudecKoi, TpuroHoMmerpudeckux GyHknuid (y = sinx, y =
cosX,y = tg X, y = ctg x), apu(h)METHIECKOTO KOPHS Y = /X.



VpaBuenue. Kopuu ypaBHenus. IloHsiTHE O paBHOCHUIIBHBIX ypaBHEHHSIX.
HepaBenctBa. Pemenne HepaBeHCTB. [loHSTHE O paBHOCHMIIBHBIX HEPaBEHCTBAX.
Cuctema ypaBHeHUI M HEPABEHCTB. PellieHust CUCTEMBI.

Apudmerndeckas u reomeTpuieckas nporpeccus. Gopmyna N-oro 4ieHa u
CYMMBI NIEPBBIX 7 YICHOB apu(MeTndeckoil mporpeccun. Gopmynna N-oro 4jaeHa u
CYMMBI IEPBBIX /1 YJIEHOB F€OMETPUUECKOI TPOTPECCHH.

Omnpenenenue npousBoAHoN. Ee dusznueckuit ¥ reoMeTprUuecKuii CMBICI.
[TpousBoaubie PyHKIUH Y = Sinx, y =cosx,y =tgx,y=a*, y=x" (n € Z),
y =Inx.

1.2. I'eomeTpus

[Ipsmas, y1yd, OTpPE30K, JOMaHas;, JIJIMHA OTPE3Ka. YTOJ, BEJIWYMHA YTJIA.
Beprukanbable 1 cMexHbIe yriibl. OKpyXHOCTb, Kpyr. llapaiensHsie npsmsle.
MHOroyroJyibHUK, €ro BEpLIMHbI, CTOPOHBI, TUATOHAJIH.

Tpeyronsnuk. Ero Menuana, 6uccexkrpuca, BbiIcoTa. BHUIbI TpeyroJbHUKOB.
CooTHOMIEHUS MEXAY CTOPOHAMH U yIiIaMU IPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.

YeThIpeXyrojJpHUK: MapajuieiorpaMM, HOpsIMOYTOJBHUK, pOMO, KBajpar,
Tparenus.

OxpyxHocth u kpyr. LleHtp, xopna, nmamerp, paguyc. KacarenpHas k
OKpYykHOCTH. [[yra okpyxkHOCTH. CEKTOP.

IlenTpasnbHbIEC U BIMCAHHBIE YTIIbI.

@opMyJIbl TUIOIIAANA: TPEYTOJIbHUKA, NPSIMOYTOJIbHUKA, Mapajuiesiorpamma,
pomba, KBajiparta, TpaneiuuH.

JInuHa OKPYKHOCTM M JUIMHA IyTW OKpyXKHOCTU. Panmannas mepa yria.
[Inomans Kpyra u miomaas CEKTopa.

[Topo6wue. [Tono6ubie hurypsl. OTHOIIEHKE TITOMIAEH TOTI00HBIX UTYP.

[Ipumepsl npeodOpaszoBanus ¢uryp, BHabl cuMMmeTpuu. IIpeoOpazoBanus
o100Ms ¥ €ro CBOMCTBA.

Bekropel. Omnepauuu Hax Bekrtopamu. IInockocts. IlapamienbHbie u
MEePECEKAOIINECS TUIOCKOCTH. [lapaisienbHOCTh OpPSIMOM M TUIOCKOCTH. YTOII
MPSMOM C THIOCKOCTBIO.

[TepneHauKyISp K INIOCKOCTH.

JIByrpaHHsie YIJIBIL. JInnenHbIi yIoJ JIBYTPaHHOTO yrIia.
[leprieHIUKYJISPHOCTD IBYX IIJIOCKOCTEH.

Mmuororpanauku. X BepmuHbL, IpaHu, guaroHanu. IIpsmas v HakJIOHHas
IPU3MBI; TUPAMUJIBI.

[IpaBunpHas npu3Ma 1 npaBuibHas nupamua. [lapamienenumensl, UX BUIBL.

@urypsl BpallleHus: HHWIMHIP, KOHYC, chepa, map. Llentp, anamerp, paauyc
cdepsl U mapa.



[TnockocTh, KacaTtenbHas K chepe. POpMynbl IUIOMAAM MMOBEPXHOCTH H
o0BbemMa MPU3MBI.

®dopMyIIBI TUTOIAIN TOBEPXHOCTH M 00beMa miupamMuIbl. DOpMyIIb IO
MOBEPXHOCTU M 00beMa muinHapa. PopMyJbl MJIOMAIN MOBEPXHOCTH M 00BheMa
KoHyca. @opmyibl 00bema mapa. opmyIibl IIOMAAN CHEphl.

2. OCHOBHBIE ®OPMYJIbI U TEOPEMbI
2.1. Anre0pa n HayaJia aHAJIM3A

CaoiictBa ¢pyHkuu y = kx + b u ee rpaduk.

CaoiictBa pyukiun y = k / x u ee rpauk.

CaoiicTa pynkuun y = ax? + bx + ¢ u ee rpaduk. Gopmysa KopHeii
KBa/IpaTHOTO YPaBHEHHS.

Pa3noxenue KkBapaTHOIO TPEXWICHA Ha JIMHEIHbIE MHOXKUTENN. CBOMCTBA
YHUCJIOBBIX HEPABEHCTB. Jlorapudm npounsBeneHus, CTENEHN, YaCTHOTO.

Onpenenenre u cBOMCTBA (QYHKIMH Y = SINX U Y = COS X U UX rpauKH.
Omnpenenenue u cBoiicTBa GyHKIUU y = tg x, ¥ = ctg x u ux rpaduku. Pemenue
YpPaBHEHUM BUJIA SINX = a, COSX = a, tg x = a. PopmyJibl IPUBEICHUS.

3aBUCHUMOCTH MEKIY TPUTOHOMETPUUECKUMHU (PYHKIUSAMHU OJTHOTO U TOTO
K€ apryMeHTa.

Tpuronomerpuyeckue GyHKIMH JBOMHOrO aprymenta. [IpousBogHas
CYMMBI IBYX (DYHKIIHA.

2.2. I'eomeTpus

CaoiicTBa paBHOOEAPEHHOTO TpeyroyibHuKa. CBOWCTBA TOYEK,
PaBHOYZAJIEHHBIX OT KOHILIOB OTpe3Ka. [[pu3Haku napauieabHOCTH MPSMBIX.

Cymma yrioB TpeyronbHuka. CyMMa BHENTHUX YTJI0B BBITYKIIOTO
MHOI'OYT'OJIbHUKA.

[Ipr3Haku napajuienorpaMma, €ro CBOMCTBA.

OKpy>KHOCTb, OIIMCaHHAs1 OKOJIO TPEYTOJIbHUKA.

OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

KacarenpHas Kk OKpy>KHOCTH U €€ CBOMCTBO.

N3mepenne yriia, BHUCaHHOTO B OKPY’KHOCTb.

[Ipu3Haku no100us TpEeyrojabHUKA.

Teopema ITudaropa.

@opMyJIbl TUIOIIAAEH MTapaIIIEIorpaMMa, TPEYTOJIbHUKA, TPACLUH.

@opmyJsia pacCTOSHUS MEXAY JBYMsI TOUKaMU IJIOCKOCTH. Y paBHEHUE
OKPY’KHOCTH.

[Ipu3Hak nmapajuieIbHOCTU MPAMOM U IJIOCKOCTHU.

[Ipr3Hak napaieabHOCTH IIIOCKOCTEMN.



TeopeMa 0 nepreHIUKYISIPHOCTU MPSMOM U MIIOCKOCTH.

[lepneHAUKYISIPHOCTD ABYX IJIOCKOCTEM.

TeopeMbl 0 napaieIbHOCTH U MEPIEHANKYISIPHOCTH TuiockocTel. Teopema
O TpeX MEePHEHANKYISIPaAX.

3. OCHOBHBIE YMEHMUWS U HABBIKH

DK3aMeHYIOIUNC  JoKeH yMmeTh: [lpom3BoauTh  apupMeTudecKue
JEHCTBUS HAJ YHCIIaMU, 3aJAaHHBIMU B BUJIE OOBIKHOBEHHBIX U IECATUYHBIX APOOEI;
C TpeOyeMol TOYHOCTBIO OKPYIJIATH JAHHBIE YUCIIA U PE3yJIbTaThl BBIYMCIICHUIL;
M0JIb30BAThCS KAIBKYJIATOPAMH WJIA TAOJIHUIIAMHU JIJIS1 BBIYMCIICHUN.

[IpoBoAMTH TOXIECTBEHHBbIE NPEOOpPa30BaHUsI MHOTOUJIEHOB, JApoOeH,
COJZIEpIKaILMX [TIEPEMEHHBIE, BEIPAXKECHUM, COAEPKAIIMX CTEIIEHHBIE, I0KA3aTENIbHbBIE,
Jgorapu(pMUYECKHE U TPUTOHOMETPUUECKUE (PYHKIIUU.

Crpouth rpaduky JUHEWHOW, KBAJIpaTUUHOM, CTEIEHHOM, MOKa3aTeIbHOM,
Jorapu(pMUYECKON U TPUTOHOMETPUUECKUX (PYHKLIUH.

Pemate ypaBHEHUs 1 HEPABEHCTBA IIEPBOM U BTOPOI CTENEHU, YPABHEHUS U
HEPaBEHCTBA, NPUBOIALIMECS K HUM; PEIIaTh CUCTEMbl YPAaBHEHUN M HEPABEHCTB
IIEPBOM M BTOPOM CTENEHU U NpHUBOAAIIMECS K HUM. Cro/1a, B YaCTHOCTH, OTHOCSITCS
IIPOCTENINE YPAaBHEHNS U HEPABEHCTBA, COAECPIKAIINE CTEIIEHHBIE, [I0KAa3aTENIbHbIE,
Jorapu(pMUYECKHE U TPUTOHOMETPUUECKUE (PYHKIIUU.

Pemate 3amaunm Ha COCTaBJIEHHE YpPAaBHEHUM H CUCTEM YpPaBHECHUMU.
N3006paxaTs reomeTpudeckue GUrypbl 1 MpOU3BOAUTH MPOCTEUIIINE TOCTPOCHUS Ha
KOOPJUHATHOM TJIOCKOCTH.

Hcronbs30BaTh ~ IE€OMETPUYECKHE  NPEACTABICHHMS  NPU  PELICHHUH
anredpanyecKkux 3ajay, a METOJbl alreOpbl U TPUTOHOMETPUH — MPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

[IpoBoauTh HaA TMJIOCKOCTH ONEpallMd HaJ BEKTOpaMu (CIOXKEHHE U
BBIYMTAHHE BEKTOPOB, YMHOKEHUE BEKTOPA HA YKUCIIO) U MOJIb30BATHCSI CBOMCTBAMU
ATHUX ONEpaIUu.

[Tonb30BaTbCAd MOHATHEM MPOU3BOJHOM MPH HUCCIENOBAHUM (PYHKUUN Ha
BO3pacTaHue (yObIBaHUE), HA SKCTPEMYMBI U MPU TOCTPOEHUU TpadUKoB HyHKIUH.



