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Hosacnumenvuas 3anucka

JlaHHBIM TEepeueHb COCTaBJICH Ha OCHOBE (QeaepalbHOTO KOMITOHEHTA
['ocynapcTBEHHOTO CTaHIapTa OCHOBHOTO 00miero oopasoBanus. OH COCTOUT U3
4eThIpEX 0JI0KOB (apudmerrka, anredpa, QyHKIHH, TEOMETpUs) U UMEET CBOEH
IETbI0 MMO3HAKOMHUTH OYAYIIMX YYaCTHHUKOB OJHMMITHAILI C TEMH JJIEMEHTaMHU
3HaHWW MO0 MaTeMaTWKe, KOTOPHIMH OHH JIOJDKHBI BiIaJeTh. [ yOoKoe OCBOCHHE
pPOrpamMMbl TIO3BOJIUT JIECSTUKIACCHUKAM HE TOJIBKO YCIHEIIHO BBICTYNMUTH Ha
OJIMMITUAJIC, HO W 3aJIOKUT MPOYHBIM (PYyHIAMEHT IS JalbHEUINEro U3y4eHUs
MaTEMaTUKH.

Apudmetruka

Harypanbnsie uncna. [lpusnaku nenumoctu Ha 2, 3, 4, 5, 8, 9, 10. IIpocTsie U cocTaBHBIC
yycia. BzaumHo npocteie uncna. Pa3znokeHne HaTypallbHOrO YHMCIIa Ha MPOCThIE MHOXKHUTEIH.
HOJl u HOK. Jlenenue ¢ ocratkoM. Llenbie uncna. OOBIKHOBEHHBIE M ACCATUYHBIC TPOOU, UX
cBoricTBa. [IpeacraBnenue qecATHYHON 1poOH B BUE OOBIKHOBEHHOM JIPOOU U OOBIKHOBEHHOM B
BUJIE JECCATUYHOU. ApupMeTrnueckue IeicTBUs ¢ apodsmu. PanuonansHele yucia. CpaBHEHUE
pauMoHaIbHBIX uMcen. CreneHb C 1LedbIM MokazareneM. CBOMCTBa CTENEHH C  IIEJIBIM
nokaszaresieM. YHCIIOBbI€ BBIPAXKEHUS U IEUCTBUS C HUMHU. YHCIOBBIE PAaBEHCTBA U HEPABEHCTBA,
ux cpoiicTBa. [Ipomopuust u e€ cporcrBa. IIpouentsl. HaxoxaeHune npoueHTa OT BEJIUYUHBI,
BeNMUYUHBI 1O €€ mporeHTy. CloxHble MNpoleHThl. KBaapaTHbII KOpeHb W3 YWCIAa U €ro
cBoiicTBa. OlleHKa pe3yabTaToB BeluncieHuil. MppaunonansHelie uncia. KopeHnb n-ii crenenu u3
YyuciIa U ero cBoiicTBa. JlelicTBUTeNnbHBIC yncia. beckoHeunbie AecsaTuuHbie qpoou. CpaBHEHHE
JIEUCTBUTEIBHBIX yuces. Moaysp NeiCTBUTEIBHOIO YHUCIIA, €T0 CBOKCTBA.

Auredpa

AnreOpanyeckue BblpakeHHs. JlOMycTHMblE 3HAU€HUs NEPEMEHHBIX, BXOAIIUX B
anreOpanyeckre BblpakeHUs. JleHcTBUs Haa MHorowieHamu. Dopmyssl  COKpaméHHOTro
YMHOXEHUS: KBaZpaT CyMMBbI M KBaJpaT pPa3HOCTH, KyO cyMMbl U KyO pasHoctu. Popmyna
Pa3HOCTH KBapaToB, GOPMYIIbI CYMMBI KYOOB U pa3HOCTH KyOOB. PaznoxeHne MHOIOUYIEHOB Ha
MHOxuTen. KBanpatHelii TpéxwieH. Beigenenue moiaHOro KBajapaTa B KBaJpaTHOM TPEXUICHE.
Paznoxenne kBagpaTHOrO TpEXUJEHA HA MHOXUTEIW. MHOIOUYJIEHBI C OJHOU IEPEMEHHOM.
Crenenp MHorowieHa. Kopenb MHorowieHna. AnreOpanueckue IpoOM W JEHCTBUS C HUMHU.
[TpeoOpa3oBanue anreOpanyeckux BbIpakeHUH. OCBOOOXKIEHHE OT HWPPALMOHAIBHOCTH B
3HamMeHaTene (uuciauresne) apoOu. BeigeneHue 1enol 4acTH MpU JCJIEHWM MHOTO4YJIeHA Ha
MHOT'OYJIEH.

VYpaBHeHHe ¢ ogHUM Heus3BeCTHBIM. KopeHb ypaBHeHUs. JIMHENHbIE U KBaIpaTHbIE YPaBHEHHS.
Teopema Buera u oOpaTHas K Hell i KBaJApaTHOTO ypaBHEHHs. PanyoHaibHble ypaBHEHUS.
HexoTopble MeTOABI pelIeHUs YpaBHEHWW BBICHIMX CTENEHEW: METOJ| 3aMEHbI IMEPEMEHHOM,
Pa3oKEHUE Ha MHOKUTEIU. Y PAaBHEHUs ¢ MOJYJIEM. Y PaBHEHUS C ITapaMEeTpaMU. Y pPaBHEHUS C
HECKOJBKMMHU HEW3BeCTHbIMU. CucTeMbl ypaBHEeHMU. JIuHelHble cucremsl. HenuHelHble



cuctembl. Pelenue cucrem MCTOAOM IIOACTAHOBKHM W MCTOJOM aJIFGGPaI/I‘ICCKOFO CJIOKCHMUA.
CucreMbl ypaBHEHHI C MapaMeTpamMu. YpaBHEHHUS B LENbIX yuciaax. HepaBeHCTBO ¢ ogHUM
HEW3BECTHBIM. Perenne HCpPaBCHCTBA. JInaewHbIC HCpaBCHCTBA C OJHUM HCHU3BCCTHBIM M HX
cuctembl. KBaapaTHele HepaBeHCTBa. PanuonanbHble HepaBeHCTBAa. MeTOJ HMHTEPBAJIOB.
HepasenctBa ¢ moaynem. HepaBenctBa ¢ napamerpamu. Jloka3aTenbcTBO HepaBeHCTB. OneHka
CYMMBI JIByX B3aMMHO OOpaTHBIX BeTU4MH. HepaBeHCTBO Mex1y cpeqHUM apu(METHYECKUM U
CpCAHUM TCOMCTPHUYCCKUM ABYX HCOTPULATCIbHLIX BCIWYWH. Pemenne TeKCTOBBIX 3agady C
MOMOIIBIO COCTABJICHUS YPABHEHHM U UX CUCTEM.

DOyHKUUHA

N3o0pakeHne dmcesl TOYKaMU KOOPJAMHATHOW MPsSMOH. ['€OMETpHUYEeCKHUU CMBICT MOJYJIS
yuciaa. YUCIOBBIE TNPOMEXKYTKH. MHOXKECTBO. OJIEMEHT MHOXECTBA, IOJMHOXKECTBO.
OObenuHeHne W TepecedeHre MHOXecTB. JlekapTroBa cucTeMa KOOPAMHAT HA IUIOCKOCTH.
Koopaunatel Touku Ha IUiockocTd. Dopmyrna pacCTOSHHS MEXAY JABYMs TOYKaMHU Ha
IUIOCKOCTH, 33/IaHHBIX CBOMMH KOOpAMHATaMU. BrluucieHrne KOOpJauHAT CepeUHbI OTpe3Ka o
KOOpJMHATaM €ro KOHIIOB. YpaBHEHHE NpsSIMOW. YpaBHeHHE OKpyxkHocTH. ['paduueckas
WHTEPIIPETAINS YPABHCHUN U HEPABEHCTB C JIBYMsI HEU3BECTHBIMH H UX CHCTEM.

[Tonsatue dynkuuu. O6mnacte onpeneneHus Gynkuuu. Crnocodsl 3aganus ¢pyakiuu. ['paduk
¢ynkunu. O6macte 3HadeHud ¢QyHkuumu. Hymm ¢ysxnum. Yéraele n Heu€THBle (QYHKIHH,
ocobeHHOCTH uX rpadukoB. Bo3pactanue u yosriBanue pyHkunu. Hambonbiiee 1 HauMeHblIee
3HayeHus ¢yHkuuu. [IpsiMas TpPONOPUMOHANBHOCTh, JIMHEHHas ¢yHKuus u e€ rpaduk,
TEOMETPUUECKUN CMBICT KOA((UIIMEHTOB. YCIOBHE MapaUIeNbHOCTH U MEPIEHIUKYIIPHOCTU
JIBYX TIPSMBIX, 3aJaHHBIX CBOMMH YpPaBHEHUSMHU C YrJIoBBIM Kodddumumentom. OOparHas
MpONOpLUMOHAIBHOCT U €€ Tpaduk (rumepOorna). Keagparuunas ¢yskmus u e€ rpadux
(mapabomna). KoopamHathl BepmivHBI Tapadoibl, och cuMMerpun. CrerneHHas (YHKIUS C

HATypaJbHBIM TOKa3areaeM u e€ rpapuk. OyHKIuu Yy = Jx, y= 3x, y= |X| U UX rpaduku.

Hcnonp3oBanne rpapukoB (QYHKUMA i1 pEUIEHWs YpaBHEHWH, HEPABEHCTB, CHUCTEM.
[Ipeobpa3oBanme rpaduKoB: MOCTpOCHUE MO M3BecTHOMY rpaduky ¢ynkuuu f(X) rpaduxos
¢yukumit f(x—a), f(x)+Db, k- f(x), |f(x)| , T(—x).

YucnoBele MocCHeA0BaTeNbHOCTH. ApudMmernyeckas ¢ TeOMeTpUYecKas MpPOTrPECcCHH.
®opmynbl 001Iero ujgeHa apuPpMETHYECKOM U TeOMEeTpPUUYECKO Mporpeccui, CyMMbI MEPBBIX
HECKOJIbKUX 4JIEHOB apu(METHYECKOW M TeoMeTpUYecKoil mporpeccuil. XapakTepucTHYecKoe
CBOMCTBO apuU(METUUECKON MPOrpeccHu. XapaKTEPUCTHUECKOE CBONCTBO T'€OMETPUUYECKON
nporpeccuu. beckoHeuHo yObIBaro1ias reoMeTpuyeckas mporpeccus, e€ cymma.

I'eomerpus

Hauanvnvie nonamusa u_meopemwvr. Touka, npsimasi, Iiockocts. Paccrosaue. OTpe3ok, Jiyd.
Jlomanas. Yrou. Ilpsamoii yrona. OcTpble W Tymnble yIiibl. BepTHKalbHBIE U CMEXKHBIE YIIBL.
buccektpuica yrma wu e€ cBoiictBa. IlapaymienbHble W MEPECEKAIOMIMECS  MPSMBIE.
[lepnenaukynapHocTs npsAMbIX. CBONCTBO CEpEAMHHOIO MEPHEHAMKYISpa K OTPE3KY.
Ilepnenaukynsip 1 HaKJIOHHAS K NpsAMOM. PUrypsl Ha TNIOCKOCTH. MHOTOYTrOJIbHUKH. BhIyKibie
MHOTOYroJabHUKH. OKpYKHOCTb M Kpyr. J[IMHa ToMaHOM, IepuMeTp MHOroyrosibHuka. Ilonsarue
0 F€OMETPUYECKOM MECTE TOYEK.

Tpeyzonvnuk. BHYTpeHHHE M BHEUIHHME YIJIbl TPEYroibHHKA. CTOPOHBI TPEYrOJBHUKA, €TI0
MeJMaHbl, OHCCEKTPUCHI, BBICOTBI. OCTPOYrOJbHBIM, MNPSAMOYrOJBHBIM M TYMOYTOJbHBIN
TPEyroJbHUKU. PaBHOOEIPEHHBIH TPEYroJbHUK, €ro CBOMCTBA M NpHU3HAKU. PaBHOCTOpOHHMI
TpeyrosbHUK. [Ipu3Hakm  paBeHCTBa  TpeyrojbHMKOB. HepaBeHCTBO  TpeyrosjbHUKa.
Ilepnenaukynap u HaxioHHas. Cymma yriaoB TpeyrosbHMKa. Cymma yIJIOB  BBIIIYKJIOTO
MHoOToyroiapHuKa. Teopema Paneca. Cpennsisi muHUA TpeyroibHUKa. [logo0ue TpeyroabHUKOB.




Koadduuuent nompodbus. [lpusnaku momodus TpeyroJbHUKOB. MeTpUUecKHe COOTHOIICHUS B
NpsIMOYTOJIbHOM TpeyroibHuke. Teopema I[Iudaropa. CuHyc, KOCHHYC, TAHT€HC W KOTAHTEHC
OCTpOro yria HpsMOYroJIbHOTO TpeyrojibHuKa. CUHYC, KOCHHYC, TAHT€HC U KOTAHI'€HC yria OT

0° mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. DOPMYIbI, CBA3BIBAIOIINE CHUHYC,
KOCHHYC, TAHT'€HC U KOTAaHT€HC OJHOro M Toro »xe yria. @opmynsl npuseneHus. Teopema
CHUHYCOB U TEOPEMa KOCHUHYCOB. BbIunCII€HNE 3]IEMEHTOB TPEYroJIbHUKA. 3aMedaTelbHble TOUKU
TPEYroJbHUKA: TOYKH MEPECEYCHHs] CEPEeIUHHBIX MEPHEHIUKYIIPOB (LUEHTP OKPYKHOCTH,
OMHCAaHHOH OKOJIO TPEYroJbHUKA), OUCCEKTpUC (LEHTP OKPYKHOCTH, BIIMCAHHOH B
TPEYroJbHHK), METUaH, BBICOT.

Yemuwipéxyzonvnuk. Ilapannenorpamm. PomO, mnpsmoyroinpHuk, ksajapar. CBolicTBa U
npusHaku. Tpanenus, cpennss JUHUS Tpaneluu; paBHOOEpEeHHas Tpaneuus.

Mnozoyeonpnuku. CymMMa YIJIOB BBIIYKJIOIO MHOIOYroJIbHHMKA. BrmcaHHble M OIMCaHHBIE
MHOT'OYTOJIbHUKH. [[paBUiIbHBIE MHOTOYTOJIbHUKH.

Oxkpyycnocmos _u_kpye.  llentp, pammyc, nuamerp. Jlyra, xopaa. CeKTop, CETrMEHT.
[lenTpanbHblii, BnUcaHHbIM yroy. Teopema O BHOUMCAaHHOM yriie W €€ ciencTBusa. B3ammHoe
pacIoyio)KeHue IpsIMOM M OKPY)KHOCTH, ABYX OKpykHocTed. KacarenpHas M cekymas K
OKPY’KHOCTH; PaBEHCTBO OTPE3KOB KACATEJbHbBIX, IPOBEAEHHBIX U3 OJHOM TOUKU. MeTpuueckue
COOTHOLLIEHUS B OKPY)KHOCTH: CBOMCTBAa CEKYIIMX, KacaTelbHbIX, XOpA.  OKpyXHOCTb,
BIIMCAHHAsl B TPEYrOJIbHUK, U OKPY>KHOCTb, OMHUCAHHAsl OKOJIO TpeyrojbHUKa. BrnucanHbie u
OMMCAHHBIC YETHIPEXYTOJIbHUKUA. BIHCaHHBIE W ONMUCAHHBIE OKPYXHOCTH MPABUIBHOTO
MHOT'OYTOJIbHUKA.

Hzmepenue ceomempuueckux eenuuun. JlnuHa otpes3ka. JnuHa JOMaHOHM, NEpUMETP
MHOIOyrojibHuka. PaccTosHue OT TOYKM A0 NpsMOM. PaccrosiHue Mexay mnapauielbHbIMU
OpsAMbIMHU. JITMHA OKpPY)KHOCTH, 4YHMCIO 7 ; JJIMHA JyT'H OKpYKHOCTU. BenuuumnHa yria.
I'panycHas Mepa yrma. Ilnomanu npsMOyrojpHUKa, NapajuiesiorpamMma, TpPEyrojibHUKa |
Tpaneuuu (OCHOBHBIE (opMyiibl). DOpMyIIbI, BEIPAKAIOUIUE JIOMIAAb TPEYTOJIbHUKA: Yepe3 JIBe
CTOPOHBI M YTOJI MEXIYy HUMH, Yepe3 MEepPUMETP M PanyC BIHCAHHON OKPYKHOCTH, (opMyIa
I'epona. ITnomanes BEITYKIIOro 4eThipéXxyroiapHuka. Ilnomans kpyra u ero yacteit. Csizb MEX1y
TJIOMIAIIMU TTOO0O0HBIX (PUTYD.

Bexmopwi. Bextop. JInuna (Moaynb) Bektopa. KoopauHatel BekTopa. PaBeHCTBO BEKTOpPOB.
Onepauuy Haja BEKTOpaMHU: YMHOKEHHE Ha 4YHCIO, CIIOXKEHHE, pa3sIoKEHUe, CKalsipHOe
IIPOU3BENICHUE. YTOJ MEX]Y BEKTOpaMH.

Teomempuueckue npeoopazosanusn. llpumepbl npmwxkeHuit ¢uryp. Cummerpus uryp.
OceBast cumMeTpus U napaienbHblil nepeHoc. [loBopot u nenrpansHas cummerpus. [lonsarue o
romortetuu. [Togobue duryp.
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