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1. OCHOBHBIE MATEMATHUYECKHUE NIOHATUA U ®PAKTHI

1.1. Apudmeruka, ajredpa u HauaJIa aHAJIN3A

Hatypansubie uncna (N). Ilpocteie u cocTaBHble uucna. JlemuTenb, KpaTHOE.
HauGonpmmii oOuuit nenurens, HauMeHsblee obiee kpaTtHoe. [Ipu3Haku 1eaIuMocT Ha
2,3,5,9 10.

Ilenapie umcnaa (Z). PamuonaneHble unciaa (Q), HX CIOXEHHE, BBIUMTAHUE,
YMHOKEHUE U JIEJICHUE.

CpaBHeHue pauvoHanbHbIX uyucen. MppauuonanbHble uncna. CpaBHEHHE
UpPpalMOHAJIBHBIX U PAIIMOHAJIBHBIX YHCET.

HetictButenbubie yncia (R), ux npeacraBieHne B BUAE ASCATUUHBIX TPOOEH.

N300paxkenne uncen Ha nOpsMod. Moaynb JeHCTBUTENBHOTO YHUCHA, €ro
re€OMETPUYECKHI CMBICI.

UucnoBsie BeipakeHus. AireOpandyeckue BhIpakeHUs. PaBeHCTBa M HEpaBeHCTBA
anreOpanyeckux BbIpaKeHUW. MHorowieHbl. Anrebpanueckue apoou. Dopmyssi
COKPAIIIEHHOTO YMHOKEHHUSI.

CreneHb ¢ HATypaJlbHBIM W paIlMOHAIBHBIM TOKa3zarejaeM. ApuQpMeTHdecKuit
KOPEHb.

Jlorapudmsl, ux cpoiictBa. Tpuronomerpus. Yriael U ux usmepenue. Cunyc,
KOCUHYC, TAHT'€HC, KOTAHT'€HC YTJIa.

OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOpMyIibl ciioxxkeHust (PopMyibl ass
JBOMHBIX U MOJOBUHHBIX YIJIOB). OTHOYJIEH U MHOTOUJIEH.

MHorouieH ¢ ogHoM nepemMeHHor. KopeHb MHOTrOUJIeHa Ha IpUMEpPE KBAPATHOIO
TpEXWIEHA.

[Tonsitne ¢ynkuuu. CnocoObl 3amanus (yHkuuu. OOIaCTh  ONpeaeNeHus.
MHoxecTBO 3HaUeHUH QYHKITUH.

I'paduk ¢ynkmuu. Bospacranue u yObiBaHWe (YHKIHUU; TEPUOJIUYHOCTD,
YETHOCTb, HEUETHOCTb.

JloctatouHoe ycinoBue Bo3pacTaHus (yObIBaHMS) (YHKIMM HAa MPOMEXKYTKE.
[TonsiTue skcTpeMyma GyHKIUH.

Heo6xomumoe ycioBue skctpemyma (GyHkiuu (Teopema depma). JlocratouHoe
yclioBue 3kcTpemyMa. Hanbomplee 1 HauMeHblee 3HadyeHue PyHKIUU Ha POMEXKYTKE.

OmnpeneneHne ¥ OCHOBHbIE CBOWCTBA (PYHKIMI: JTMHEWHOM, KBAaJpaTUYHON )y =
ax® + bx + ¢, cremenHoil y = ax” (n £iV), y = k / x, nokasaTensHoil y = a”, a >
0, norapudMu4IecKoil, TpUroHoMeTprueckux GyHkimid (y = SiNX, y =C0S x, y =1tg x, y
= ctg x), apupMETHUECKOro KOpHA y = /X.



VpaBuenne. Kopuu ypaBHeHus. IloHsiTHE O paBHOCUIIBHBIX YpPaBHEHHSIX.
HepasenctBa. Pemenne HepaBeHcTB. [1oHATHE O paBHOCHIIBHBIX HEpaBeHCTBax. Cucrema
YPaBHEHMI U HEPABEHCTB. PeleHnst CHCTEMBI.

Apudmernyeckas U reoMmerpuueckas mnporpeccusi. Popmynaa H-0ro 4jaeHa Hu
CYMMBI NEpBBIX 7 WIEHOB apudmernyeckoi mnporpeccur. dopmyna H-Oro wieHa U
CYMMBI IIEPBBIX 7 YWIEHOB T€OMETPUUYECKOM IIPOIPECCUM.

Onpenenenne mnpousBogHo. Ee ¢Qusmueckuili. M TreoMeTpUYECKHil CMBICI.
[IpousBoaubie GyHKIUHA y = SiNX, y=COS X, y=tgx,y=a*,y=X"(n £Z), y=Inx.

1.2. I'eomeTpust

[IpsimMast, nyd, OTpe30K, JOMaHas; JUIMHAa OTpe3Ka. YToJ, BEIWYMHA YrJja.
BeprukaneHpie M cMmexHble yribl. OKpyXHOCTb, Kpyr. IlapamnensHbpie npsiMBIE.
MHOroyroJjibHHK, €ro BEpIIUHbI, CTOPOHBI, TUArOHAJIH.

Tpeyronsuuk. Ero wmenuana, OuccekTpuca, BbICOTAa. Buabl TpeyroiabHHKOB.
CooTHOIIEHHS MEXAY CTOPOHAMH U YIIIAMHU IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

UeThIpexyroibHUK: TapaljIeIorpaMM, IPSIMOYTOIBHUK, pOMO, KBaApaT, Tparneus.
OxkpyxHocTh U KpyT. Llentp, xopaa, nuameTtp, paguyc. KacarenpHas K OKpY>KHOCTH.
Hyra oxkpyxHocth. Cektop. LleHTpaibHble U BOUCAHHBIE YTJIbI.

®opMmysbl IIIOIAIU: TPEYTOJIbHUKA, IPSIMOYTOJIbHUKA, TapajiiejorpaMmma, poMmoa,
KBaJpaTa, TPAreLlnH.

JInuHa OKpYKHOCTH Y JJIMHA AYTHU OKpYKHOCTU. Pannannas mepa yria. [lmomans
KpyTa " IUIOIIAb CEKTOPA.

[Togo6ue. [TogoOubIe hurypsl. OTHOIICHUE TUTOMIAEH TOAOOHBIX PUTYP.

[Tpumepsl npeodpazoBanus uryp, Buasl cummerpun. [IpeoOpa3zoBanus momoous
U €ro CBOWCTBA.

Bekropel. Omnepauuu  Hajg  Bekrtopamu. Ilnmockocts. [lapannenbHble  H
repeceKarmecs MmIocKocTu. [lapamnenbHOCTh NPSIMOM M IJIOCKOCTH. YTOJ IPSIMOU €
IIJIOCKOCTBIO.

[leprieHANKYJISAP K TUIOCKOCTH.

JIByrpanssle yrisl. JIMHEWHBIA Yroyl ABYrpaHHOro yria. llepneHaukynspHOCTb
JBYX IIJIOCKOCTEM.

Muororpannuku. VX BepuiuHbl, TpaHu, auaroHanu. [IpsMas W HakJIOHHas
MIPU3MBI; TUPAMU/IBI.

[IpaBunbpHas npusMa u npaBuibHas nupamuaa. [lapamnenenunensl, UX BUIBL.

@urypsl BpalleHHUs: UUIUHAP, KOHYC, cdepa, map. Llentp, nuamerp, paguyc
cdepsl U mapa.

[Tnockocts, KacatenbHas K chepe. PopMysIbl MIOMAAN MOBEPXHOCTH U 00beMa
IPU3MBI.

®opmynbl TUIOMAAM TOBEPXHOCTH U oObeMa mupaMuibl. POpMyIbl TUIOMIATN

HOBEPXHOCTU M 00beMa LuiauHApa. PopMyIibl MJI0MAAN TOBEPXHOCTH U 00bEMa KOHYCA.
dopmyibl 06beMa mapa. PopmyIsl UIOMATN CEpPHI.
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1.3 MaremaTuka B HH)pOPMAITHOHHO-KOMMYHUKALMOHHBIX T€XHOJIOTUAX

1.3.1 MaremaTndeckasi Joruka. Ilo3unuoHHbIe M HEMO3WIIMOHHBIE CHCTEMBI
curcnenuit. IlepeBonbl MeXay pa3iMYHBIMM CHCTEMaMH CUHUCIEHUN. ApudmeTnka
cucteM cuucieHuil. Jlornueckue omepaTopbl. TaOnuIbl HCTUHHOCTH. 3aKOHBI Jie
Moprana. IlpaBuna ymnpomenus BeipaxkeHuit. Muorounen XKerankuna. [loGuToBbIE
onepani. KOHbIOHKTUBHO U JU3BIOHKTUBHO HOPMaJbHbIE (DOPMBI

1.3.2 OcHOBbI KOMOMHATOPUKHM W TeOpUM MHOKecTB. [loHsITHE MHOXXECTBA.
[Tonsite momrHocTH MHOXKecTBa. Kpyru Ditnepa. [Ipumepsl KOHEUHBIX U OECKOHEUHBIX
MHOkecTB. Kiaccupukanus mHoxkectB. Ilapamokcel B Teopum MHoxecTB. IIpaBuiio
cymmMmbl U npousBeneHud. [Ipunuun Jupuxne. @akropuan yucna. Yucna nepecTtaHOBOK,
pa3MelieHnii W coyeTaHWi, ciaydaum ¢ TOBTOpeHHMeM U 0e3 Hero. bunom HproToHa.
Kom6unaTopHble cymMMBbI 1 TokaecTBa. Dopmysa BKIIOUEHUN U UCKIIOYEHHH.

1.3.3 Teopus rpados. [lonstue rpada. IIyts u nukn B rpadge. CTeneHs BepIIMHBI
rpada. Jlemma o pykomoxkarmsx. Buasl rpadon. JIBymonsHbiii Tpad. JlepeBo. Kop
[Iprodepa. DitnepoBsl U ['aMUIBTOHOBBI TUKIBI U MyTH. COBpPEMEHHBIE HEPEIICHHbBIE
npo6uemsl Teopun rpadon. Kpurepuii [lontpsaruna-Kyparosckoro. @opmyna Diinepa.

2. OCHOBHBIE ®OPMY.JIbl U TEOPEMBbI
2.1. Auredpa 1 HayaJ1a aHAJIM3A

CpoiictBa ¢pynkuuu y = xkx + b u ee rpaduk.

CpoiicTBa GyHKIMHN Y = K / X U ee Tpaduk.

CaoiicTBa pyHKIEE y = ax’ + bx + ¢ u ee rpaduk. GopMyiIa KOPHEN
KBaJPaTHOT'O YpaBHEHHUS.

Pa3znoxxeHnne kBajpaTHOTO TpeXuseHa Ha JIMHEHHbIE MHOXUTENH. CBONCTBA
YHCIIOBBIX HEpPABEHCTB. Jlorapudm npousBeeHus), CTeNeHu, YaCTHOTO.

Onpenenenue u CBOMCTBa GYHKIMK y = SINX My = COS X M UX rpaduKH.
Omnpenenenue u cpoictBa pynkuuu y = tg x, y = ctg x u ux rpaduku. Pemenne
ypaBHEHH# BHa SiNx = @, CO0S x = a, tg x = a. PopMyJibl IPUBEACHUS.

3aBUCUMOCTU MEXTy TPUTOHOMETPUUYECKUMHU (PYHKITUSIMH OJTHOTO U TOTO Ke
apryMeHTa.

Tpuronomerpudeckue PyHKIIMU JBOHHOTO aprymeHnTa. [I[pon3BogHas CyMMBI IBYX

byHKIU.

2.2. T'eomeTpust

CBoiicTBa paBHOOEAPEHHOT O TpeyroiabHuKa. CBOWCTBA TOUEK, PABHOYIAICHHBIX
OT KOHIIOB oTpe3Ka. [Ipu3Haku napamienbHOCTH MPSMBIX.

CymMa yriioB TpeyroipHuka. CymMMa BHEIIHUX YIJIOB BBIITYKJIOTO
MHOT'OYTOJIbHUKA.

[Ipu3Haku napamuiesorpamMma, €ro CBOMCTBA.

OKpy>KHOCTB, OIIMCAaHHAsA OKOJIO TPEYTOJIbHUKA.
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OKpYKHOCTb, BIMICAaHHAs B TPEYT OJIbHUK.

KacarenbHasi K OKpy>KHOCTH U €€ CBOMCTBO.

N3mepenue yria, BMUCAHHOTO B OKPY>KHOCTb.

[Ipu3naku mogoOus TpeyroabHUKa.

Teopema Iludaropa.
@opmyJibl IIOMIAAEN MTApAILIETOTPaMMa, TPEYroJibHUKA, Tpaneuuu. @opmyia
PACCTOSTHUS MEX/y ABYMSI TOUKaMU TMJIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.

[Tpu3Hak napayienbHOCTH IPSIMON U TUIOCKOCTH.

[Tpu3Hak napaineabHOCTH TIOCKOCTEH.

Teopema o MepHneHAUKYISIPHOCTU MPSIMOM U TIIIOCKOCTH.

[leprieHIUKYISIPHOCTD ABYX IUIOCKOCTEH.

TeopeMbl 0 MapauIeNFHOCTH U NIEPICHAUKYIIPHOCTH TuiockocTel. Teopema o
TpeX MEePIeHINKYIpax.

3. OCHOBHBIE YMEHMUS 1 HABBIKHN

DK3aMeHyIomMics JokeH ymeTh: [Ipou3BoauTs apugmeTndeckue NeicTBUS HAJl
YHUCJIaM{, 3a/laHHBIMH B BHJI€ OOBIKHOBEHHBIX M JECATUYHBIX ApoOel; ¢ Tpedyemon
TOYHOCTBIO OKDPYIVISTh JAaHHBIE YKCIIA W PE3yJbTaTbl BBIYHMCICHMM; I0JIb30BATHCS
KaJbKYJISITOPAMH WK TaOJIMLAMU JJ1 BBIYMCIICHUH.

[IpoBOAUTH  TOXKIECTBEHHbIE  MpeoOpa3oBaHHS  MHOTOWIEHOB,  Jpoleil,
COIEpKALUX TIEPEMEHHBIC, BBIPAKCHUM, COIEPIKAIIMX CTEIEHHbIC, ITOKa3aTEIbHBIE,
JorapuMUYECKUE U TPUTOHOMETpUYECKUE (DYHKIIUU.

Ctpouth TpaduKkH JIMHCHHOW, KBaJpaTUYHOM, CTETICHHOM, TIOKA3aTeIIbHOM,
Jorapu(MUIECKON U TPUTOHOMETPUIECKUX (PYHKITHIA.

PemaTte ypaBHEeHHs M HepaBeHCTBA IEPBOM M BTOPOM CTENEHU, YPAaBHEHHS H
HEpPABEHCTBA, ITPUBOISIIMECS K HUM; PEIIaTh CUCTEMbl YPABHEHUN U HEPABEHCTB IIEPBOM
Y BTOPOW CTENEHM U NpuBoasumecs K HUM. Cro1a, B YaCTHOCTH, OTHOCATCS MTPOCTEUIIINE
YpaBHEHHUS U HEPaBEHCTBA, cozeprKalue CTEIICHHBIE, NIOKa3aTelIbHbIE,
Jorapu@MUUEcKre U TPUTOHOMETpUYECKUe (QYHKIIUU.

Pematp 3a1aum Ha cocTaBjeHHE YpaBHEHMIl M cucTeM ypaBHeHuM. M300paxarhb
reoMeTpuueckre QUrypbl U MPOU3BOJIUTH MPOCTEHIINE MOCTPOSHUS HAa KOOPAMHATHOMN
IIJIOCKOCTH.

Hcnonp30BaTh T€OMETPUUECKUE IPENCTABICHUS MPU PEUIEHUM alreOpanyecKkux
3aj71a4, a METOJIbI aIreOphl U TPUTOHOMETPUH — IMPH PEIIEHUN T€OMETPHUECKUX 3a/1ad.

[TpoBOAUTE HA IMJIOCKOCTH OINEpalud HaJ BEKTOpaMH (CIOXKEHUE U BBIYUTAHHE
BEKTOPOB, YMHOKEHHE BEKTOpA HA YUCJIO) U MOJIb30BATHCS CBOMCTBAMU 3THUX OIEpaLuil.

[Tonb30BaTbCcsl MOHATHMEM MPOU3BOJHOW IPU HCCIAEAOBAaHMM (YHKUMN Ha
BO3pacTanue (yObIBaHHE), HA SKCTPEMYMBI U IIPU MOCTPOCHUU TPAPUKOB ()yHKIIHA.
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