ITPOTPAMMA

BCTYIIUTEJIbHOTO MCHbITAHUS MO mpeaMetry "MatemaTtuka"

Pasnea 1. Boipaxenus u npeoopasosanug (24 yaca)

Apudmeruka HatypanbHble, lieable, pallMOHaJbHbIE U NEWCTBUTEJIbHBIE 4YMCIA.
IIpocThie M coctaBHble u4uciaa. IloHsATUST HauOoAblLIEero OOLIero AeJUTeNlsT U
HauMeHblIero ob6mero kpaTtHoro. Ilpusnaku pgenumoctu Ha 2,3,4,5,9,25,10.
ApudmeTrnyeckue OEWCTBUS C palMOHaJdbHbBIMM 4uciaamMu. JlecsaTuyHass ApoOb.
CpaBHeHHE [OeCSITUUYHBIX ApoOeil. Apudmerudyeckue HAEUCTBUSI C OECITUYHBIMU
apoosimu. IlpencraBieHue AeCATUYHOM ApoOM B BUIE OOBIKHOBEHHOW Ipodu u

OOBLIKHOBEHHOM B BUIE NECATUYHOMN.

Kopun u cremenu. KopeHb cTeneHu n>\ u ero cpoiictBa. CreneHb C
palMoHalbHBIM  TOKasaTeJeM W ee cBoicTBa. [lonamue o cmenenu ¢
deiicmeumenvHbiM nokasamenem. CpoiicTBa  CTENEHU C  JeUCTBUTENbHBIM

II10Ka3aTeJIEM.

Jlorapupm. Jlorapudm uuciaa. OcHoGHoe ja02apu@muueckoe  mMoHCOecmaeo.
JlorapudM mnpousBencHUsI, YACTHOTO, CTEIIEHU; nepexod K HOBOMY OCHOBAHUIO.

JlecATUYHBI M HATypaJdbHBIA JOTapU(PMBbI, YUCIIO €.

AnreOpanyeckue  BbIpakeHHsA. bykBeHHbIe  BbIpaXeHUsI (BBIpaxKEHUS C
nepeMeHHbIMK). YwucioBoe 3HaueHMe OyKBEHHOTO  BbIpaxXeHus. Dopmyiibl
COKpAallleCHHOTO0 YMHOXEHMS: KBaapaT CyMMbl M KBaJapaT pa3HOCTU, KyO CyMMbI M
Ky0 pa3HocTu. Popmysia pa3HOCTU KBaapaToB, (OopMyJa CyMMbl KyOOB U pa3HOCTHU

Ky0oB. ToxnecTBa, 10Ka3aTeJIbCTBO TOXAeCTB. IIpeoOpazoBaHusd BbIpAKEHMUIA.

OcHoBbl TpuroHomMeTpuu. CuUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC IPOU3BOJbHOIO
yriaa. PammanHag wMepa ymia. CHMHYC, KOCHMHYC, TaHI€HC M KOTaHT€HC 4YwucIia.
OcHOBHBIE TpuUroHoMeTpuueckue ToxaecrBa. Dopmynbl npusBeaeHus. CHHYC,
KOCHHYC M TAHI€HC CYMMbl M pa3HOCTU ABYX YrjoB. CHUHYC U KOCUHYC JBOMHOIO
yria. ®opmybl MMOJJOBUHHOTO yria. [Ipeobpa3zoBaHus CYMMBbI
TPUTOHOMETPUYECKMX (YHKIMNA B NPOU3BEACHHE U TNPOU3BEACHUS B CYMMY.
BripaxeHue TpUTOHOMETPUUYECKUX (DYHKIMA 4Yepe3 TaHIEHC IOJOBUHHOIO

aprymeHTa. IlpeoOGpa3zoBaHusl NPOCTEUIINX TPUTOHOMETPUUECKUX BhIPAKCHUI.



YHucsoBbie MOCJeI0BATEJbHOCTH. ITonsatue MOCJIeI0BATEIbHOCTH.
ApudmeTnueckass U TeoMmeTpuueckas niporpeccuu. Dopmynabl o00lIero 4ieHa
apudMeTHYeCcKOld M TEOMETPUYECKON MpPOrpeccuil, CyMMBbl IEPBBIX HECKOJbKHUX
YJ€HOB apuU(PMeTUYeCKO U TeoMeTpuYecKoil mnporpeccuii. TeKcToBble 3agayud C
MPaKTUYECKUM COAEpPKaHMEM Ha HMCHOJb30BaHUE apUMETUYECKON IPOrpeccuu.
3amauM, B  KOTOpPbIX IIPUCYTCTBYIOT  OJHOBPEMEHHO  apudmeTnyeckass U

reoMeTpuuecKasi IMpOrpecCUm.

Pasznen 2. YpaBuenusd v HepaBeHcTBa (52 yaca)

PanuoHanbpHble ajredOpamyeckue ypaBHeHHsl. PaBHOCUJIIBHOCTH YpaBHEHUM,
HepaBeHCTB, cucTeM. JIMHelHble ypaBHeHuUs. KBaapaTHble ypaBHeHus. Teopema
Buera. YpaBHeHuUs1, mpuBOAsIIKECS K KBaApPaTHBIM C ITOMOIIbIO 3aMEHbI TIEPEMEHHOMA.
MeTon mnoHMXEHUs TNopsiaKa aiaredpamyeckux ypaBHeHuii. Teopema be3sy u ee

ciaeactBue. MeToabl pa3iaoXeHWSI HA MHOXUTEIM IS YpaBHEHUI CTapIIMX CTENEHEH.

CuctemMbl panMOHAJBHBIX ajireOpanyecKux ypaBHeHUil. OCHOBHBIE TMPUEMBI
pelLIeHUsI CUCTEM ypaBHEHMIi: MOJICTAaHOBKA, ajJreOpauyeckoe CJIOXEHHUE, BBEIACHUE
HOBBIX I€peMeHHBbIX.. PellleHuMe NpPOCTEUINIUX CUCTEM ypaBHEHUN C JOBYMS

HCU3BCCTHBIMMU.

PanuoHajbHble ajredpamyecKme HEPABEHCTBA C OJHOH TNepeMeHHOM.
YucinoBble HepaBeHCTBA. PaBHOCMIbHBIE MpeoOpa3oBaHUS HepaBeHCTB. PelneHue
JIMHEMHBIX W KBaJIpaTHBIX HepaBeHCTB. Merton wuHTepBanoB. PelieHue cucrem

palnOHaJbHbBIX HCPABCHCTB.

HNppannoHnajibHble yYpaBHEHHMsl. YPAaBHEHUSI C KBaJApPaTHbBIMM paguKajlaMU U C
panukaiamMyd TPOU3BOJbHOW CTEMEHU. YpPaBHEHUS, cCOlepXkKallue 3HaK aOCOTIOTHOM

BCJIMYMHBI.

IToka3aTenbHbie u Jorapupmuyeckue ypaBHeHHUss. OCHOBHBbIE METO/bI
pellIeHMS MOoKa3aTeJbHbIX U JorapudMuiyeckux ypaBHeHuii. [IpobiieMbl, CBSI3aHHbIE C

usMeHeHueM OJ13, npu BHINOJIHEHUHU JOTapUPMUUECKUX TTPeoOpa30BaHUIA.

IToka3aTenbnsie u Jorapugmuyeckue HepaBeHCTBAa. OCHOBHBIE METOMbI
peuIeHusT TMOoKa3aTeJbHbIX U JioTapu(pMUYecKUX HepaBeHCTB. Mcnosib3oBaHue
rpadMKoB MpU pEUIeHUU HepaBeHCTB. HaxoxaeHue penieHWid HepaBeHCTB IO

3alaHHOMY YCJOBUIO.



TpuronomMeTpuyecKue ypaBHEeHMsI W cHCTeMbl. MeToAbl pelIeHUus TPUIOHO-
METPUYECKUX YpaBHEHUIi: 3aMeHa IEPEeMEHHOM, NMpuMeHeHue GopMya IBONHOTO U
MOJOBUHHOIO yrIJjla, BBEACHUE BCIIOMOTATEJbHOIO YIJja, Pa3jl0XeHWE Ha MHOXMTEIIU,
HUCIIOJIb30BaHUE CBOWCTB u rpaKoB (pyHK1UMIA. Ot6op KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUM, YIOBJICTBOPSIOIIMX HEKOTOPBIM  YCJIOBUSIM.

MeToapbl pelieHUss TPUTOHOMETPUYECKUX CUCTEM.

IIpou3BoabHBIE  CHCTEMBI. Cucremsl, cojepxkalliyMe OJHO  WJIM  JBa
WppalMOHaJIbHBIX  ypaBHeHMd. CucTeMbl, coAepxallue OJHO WJIM  JBa
MoKa3aTeJIbHbIX  ypaBHEHMS. Cucremsl, cojepxalie  OAHO  MJAM  JBa

Jorapupmuuyeckux ypaBHeHus. Mcmonb3oBaHue rpauKOB MPU PELIEHUU CUCTEM.
CMemiaHHbIE CHUCTEMBI, COJepXallude YypaBHeHHUsI pa3dHoro Buaa. Cuctemsbl

YpaBHEHU C MapaMETPOM.

Pemenne 3agay ¢ mnapamMerpamu. JIuHeliHble YypaBHEHHWSI W HEpaBEHCTBa C
napameTpoM. KBaapaTHble ypaBHEHMsI MU HepaBeHCTBa ¢ IapameTpoM. I['paduyeckue

METOMBI pellleHUe 3a7au ¢ IapaMeTpaMu.

Pasaea 3. @yukuuu (12 yacos)

Yucaosbie pyHKIUM U uxX cBoicTBa. [loHsaTue pyHkuuu. O6gacTh onpeaeeHus
MU MHOXECTBO 3HaueHuil. I'padpukum osiemMeHTapHbIX (QYHKIMA M HX CBOMCTBA.
CBoiicTBa (yHKIMIA: MOHOTOHHOCTb, YETHOCTb M HEUYETHOCTb, MNEPUOIUYHOCTD,
OrpaHUYeHHOCTb. IIpoMexXyTKM Bo3pacTaHus M yObIBaHMS, HauboJbllee U
HauMMeHbllee 3HauyeHusI, TOYKM HIKCTpeMyMmMa (JIOKAJbHOTO MakKCUMyMa U

MuHUMYyMa). CBsI3b MEXIY CBOMCTBaMM (DYHKIMU U €€ TpauKOM.

BbluuciieHve U NpUMEHEHHEe NPOU3BOAHON M uHTerpaaa. OrnpenesieHUEe U
reOMETpUYEeCKMii  cMbICI  mpou3dBoaHoi. Tabmauua  npousBoaHbix.  IIpaBuia
BBIUMCJICHUS MPOU3BOAHBIX. PU3NUYECKUIT U T€OMETPUUYECKUM CMBIC MPOMU3BOIHOI.
Haxoxnenue kacarenbHol K Tpaduky. HWMcciaegoBaHue QYHKIMKA € ITOMOIIbIO
npousBoAHOM. PemeHue TEKCTOBBIX 3aday Ha HaxXxoXJAeHUE HaubOOJbIIEro
(HaMMeHbIIEro) 3HAYe€HWsI BEJAMYMHBI C TMOMOIIbIO MOpou3BoaHON. IloHsTHE
nepBooOpa3zHoii. HaxoxaeHue 1epBOOOpPa3HON, YIOBJAETBOPSIOIIYIO 3adaHHBIM

ycaoBusM. [lnomanb KkpuBoauHeliHo# Tpaneuuu, @opmyna HeioroHna-JleitoHuna.
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Pasnen 4. Yucaa u BpruncaeHud (8 yacos).

IIpouentst u mnponopuum. OCHOBHBIE 3aJauyM Ha IIPOLIEHTHI: HaXOXIECHUE
MpoLEHTa OT YMCJa, YWCIa I0 ero mnpoueHTty. [IpsgmMo mnpomopLuMOHadbHbIE U
00paTHO MPOIOPLUMOHATIbHbBIE BeIUUYMHBI. OCHOBHBIE CBOMCTBA MPOIOPLIMIA.

3azauM HA cOCTaBJieHHWe YpaBHeHWid. 3a1a4y Ha ABUKEHHUE, padoOTy, MPONOPLIUU,
MPOLEHThI, KOHUEHTPALKWIO M MPOLEHTHOE ColaepXaHue. 3aJayu Ha JIEeCATUYHYIO
(opMy 3anucu yucia.

Pasnen 5. I'eomerpuueckue purypsl M UX CBOMCTBA.

N3mepenne reomerpuyecknx BeJuurH (32 gaca).

ILnanmmeTpus.

OcHoBHbIE MOHATHUSA IIAHUMETpHHU. Touka, npsimasi, yroJi. Ilpsimoii yros. OcTpbie
U Tynble yriabl. BepTukanbHble M cMmexHble yrabl. [lapamnenbHble U
nepecekamplinuecs IpsiMble.  [lepneHAUKYISIPHOCTh  MNPsIMBIX.  TeopeMbl O
napajie/IbHOCTA U MEePIEHIUKYISIPHOCTA MPSIMbIX

Tpeyroabhuk. [1psiMOyrojibHbIE, OCTPOYTOJbHBIE Y TYHOYIOJbHbBIE TPEYTOJbHUKMU.
BricoTta, meanana, OuccekTpuca, CpeaHss JUHUSI TpeyrojbHuKa. PaBHOOenpeHHEBIE
W PaBHOCTOPOHHME TPEYTrOJbHUKK; CBOMCTBA M MpPU3HAKM PaBHOOEIPEHHOIO
TPEYroJIbHUKA.

[TpusHaku paBeHCTBa TpeyrojbHUKOB. HepaBeHcTBO TpeyrojibHuka. CymMma YIJIOB
TpeyrojbHuKa. BHelIHue yIJibl TPeyrojibHUKA. 3aBUCUMOCTb MEXIY BEIUYMHAM
CTOPOH M YIJIOB TPEYrOJbHMKA.

Teopema Daneca. I[logobue TpeyroabHUKOB, KoadduumueHT nogoous. [lpusHakm
MoJ00UST TPEYTOJIbHUKOB.

Teopema Iludaropa. IIpu3Hakum paBeHCTBA MPSIMOYTOJbHBIX TPEYTOJIbHUKOB.
Pemienre mnpsMOYroJbHBIX TpPEYroJabHUKOB. TeopemMa KOCHMHYCOB U TeopeMma
CHHYCOB; IIPUMEPHI UX NPUMEHEHMS 111 BBIYMCICHUS 3JIEMEHTOB TPEYrOJIbHUKA.
3ameyaTebHblE TOYKWM  TPEYroJbHUMKA: TOYKWA  IIEPECEUYEHUS]  CEPEAMHHBIX
MEePIEeHAUKYJISIPOB, OMCCEKTPUC, MEIUAH.

YeTbIpexyroJjbHUK. ITapamienorpamm, ero CBOWCTBA U MPU3HAKU.
[TpssMoyronbHUK, KBaapaT, poMO, WX CBOWCTBA M IpU3HAKU. Tpaneuus, CpemHsis
JIMHUS Tpallelun; paBHOOeIpEeHHAs TpareLus.

MHoroyroabHuKu. Bbinmykiable MHoOroyrojbHuku. CyMMa yIJIOB BBIITYKJIOTO
MHOTOYIroJibHUKa. BrimcaHHble M OIMCAHHbIE MHOIOYroJbHUKU. [IpaBUIbHBIE
MHOT'OYTOJIbHUKM.



OxkpyxHocth M Kpyr. LleHTp, pamuyc, nuametp. yra, xopama. CexTop, CErMeHT.
LleHTpanbHbIii, BOMCAHHBIA yroj; BeJUMYMHA BHOMCAaHHOro yrjia. BzaumMHoe
pacrojioXxeHue MNpsIMOM M OKpyXHocTU. KacarenabHass M cekyllas K OKPYXHOCTH;
paBEHCTBO  KacaTeJbHbIX, IPOBEACHHBIX M3 OJHOM TOYKUM. MeTpuuyeckue
COOTHOIIEHUS B OKPY>XXHOCTHU: CBOMCTBA CEKYIIMX, KacaTeJbHbIX, XOp/I.
OKpyXHOCTb, BIMCaHHasl B TPEYrOJbHUK, U OKPYXHOCTb, OIIMCAaHHasd OKOJIO
TpeyrojbHUKa. BhnucaHHble M OINMCAaHHBIE YEThIPEXYroJbHUKM. BnucaHHble U
OMKUCAaHHbIE OKPYXXHOCTU IMPaBUJIbHOITO MHOTOYTIOJbHMKA.

[Tnomanp mnpsmoyroiabHuka. Ilmomaab mapajuiesiorpamMma, TpeyrojibHUKa U
Tparneuuu (OCHOBHBbIE (dopmyibl). DopMyIIH, BbIpaKawlue IJ101Ia1b
TpPEyroJibHUKa: 4epe3 ABE€ CTOPOHBI M YroJl MeXAy HUMU, Yepe3 MepuMETp U paauyc
BIIMCAHHOM OKpyxXHocTU, ¢opmyiaa I'epoHa. [lnomaab 4eThlpexyrojbHuKa.

[Tnomanp kpyra u miaomanb cekrTopa. CBs3b MeXAy IJIOIIAASIMUA MOAOOHBIX (UTYP.

BekTopnl. BekTtop. daunHa (Moamyiab) BekTtopa. KoopauHaTel BekTopa. PaBeHCTBO
BeKTOopoB. Omnepanuu Haja BEeKTOpaMU: YMHOXEHME Ha YHCIO, CJIOXEHUE,

BbIYMTAaHME, CKAJSIPHOE MPOU3BEAECHUE. YTOJd MeXIy BEKTOpaMMu.

CrepeomeTpus

OcHoBHbIE NOHATHS cTepeoMeTpum. I[IpsiMble M MIOCKOCTM B MNPOCTPaHCTBE.
[Tepecekarwinuecs, mnapajjejbHble M CKpEIIMBAIOIIMECS TMpsIMbie. YIoa MeXay
npsMbiIMU B mpocTpaHcTBe. IlepneHmukynaspHocTh mnpsMmbiX. [lapannenbHocTh u
NEepIEeHAUKYJISIPHOCTh NPSIMOM M MJIOCKOCTU, MIPU3HAKU U CBoicTBa. Teopema o Tpex
neprneHaukyasgpax. IlepneHauKyJlsip M HaKJIOHHAas. YrojJ MexXay IMpsIMoOid wu
IJIOCKOCTbIO.  YTroa  MeXay MJIoCKocTsaMM. IlapannenbHOCTh  MJIOCKOCTEM,
NEePIEeHANKYJISIPHOCTh MJIOCKOCTE, NPpU3HAKM U CBOMCTBAa. PaccTossHUME OT TOYKM 110
NpsIMOM M [0 TIJOCKOCTU. YTOA U pPacCTOSIHUE MEXIY CKpeIMBaIOIMMUCH
MPSIMbIMU.

Mpmuororpanauku. IIpusma, ee ocHoBaHMS, OOKOBBIE peOpa, BbICOTa, OOKOBas
MMOBEPXHOCTb. IIpamasgs W  HakJIOHHas1  MOpu3Ma. [IpaBunabHass  mpusMa.
[Tapannenenunen. Ky6. Ilupamupa, ee ocHoBaHuWe, OOKOBBIE peOpa, BbICOTA,
OokoBasg MOBEpPXHOCTb. TpeyroabHasa nupamuaa. IlpaBuabHasg nupamuaa.
YceueHHas nvupamMua. DopmyJibl o0bema Ky0a, MNPSIMOYTOJIbHOTO
napajuiejenuiena, Mnpu3Mbl M nupamuabl. CedyeHuss KyOa, NpPU3MblI, NUPaAMUJIBI.

[IpencTaBieHre 0 MpaBUJIbHBIX MHOTOTpaHHMKAaX.

Tena u mnoBepxHocTH BpameHua. [unuHAp M KOHyc. YceuyeHHBIH KOHYC.
OcHoBaHHUe, BbICOTAa, OOKOBas IOBEPXHOCTb, oOpasdywoimiasg. OceBble CEYEHUSI U
ceyeHMs mapajjeiabHble ocHoBaHuio. Illap u cdepa, MX cedyeHuUs, KacaTejabHas
IIockocTh K cepe. Dopmynasl odObeMa ULMIMHApPA, KOHyca M 1mapa. Popmybl
II0OIIAAY TTOBEPXHOCTEM HMIMHIApPA, KOHyca U IUIOLIAAU Cephl.
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