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IHPOT'PAMMA

BCTYNUTEJIbHOI0 UCNIBITAHUA 1O npeaMety ""'MaremaTtuka'

Paznea 1. Boipakenus u npeoopaszosanus (24 yaca)

Apupmeruka HatypanbHble, Lienble, palMOHAIBHBIE U JIEUCTBUTEIBHBIC YMUCIIA.
[Ipocthie m cocraBHble uucia. [loHsATHS HaWOOJBIIETO OOIIETO MEIUTENS |
HauMeHbIlero ooémero kparHoro. Ilpusnaku npenmumoctn Ha 2,3,4,5,9,25,10.
Apudmernueckne IEHCTBUS C palMOHAIBHBIMA 4HclaMu. JlecstTudHas apoOs.
CpaBHeHHE NECITUYHBIX JpoOeit. ApudmeTndeckue ASHCTBHUS C JIECITUUYHBIMU
npobsimu. IlpencraBieHue AecATUYHOW NpoOM B BHJIE OOBIKHOBEHHON ApoOM U
OOBIKHOBEHHOU B BUJE NECATUYHOM.

Kopau wu crenmenn. Kopenbp crenenu n>1 u ero cpoiictBa. CTeneHb ¢
palMOHAIBHBIM  TIOKa3aTejieM W €€ CBOucCTBa. [lowamue o cmenenu c
Oeticmeumenvivim  nokazamenem. (CBOWCTBA CTENEHU C  JICHCTBUTEIIHLHBIM
MoKa3aTeJieM.

Jlorapudm. Jlorapubm uncna. OcHosHOe nocapughmuyeckoe mMoHCOeCmao.
Jlorapudm mnpousBeneHusi, YaCTHOTO, CTENEHU; nepexod K HOB80M)Y OCHOBAHUIO.
JlecATUYHBINA U HATYpPaJbHBIN JIOrapudMbl, YUCIIO €.

Ajredpanyeckue BbIpaxeHusi. bykBeHHble BbBIpaKEHHUS  (BBIDOKEHHUS C
nepeMeHHbIMH). UucnoBoe 3HaueHHe OyKBEHHOTO BbIpakeHUs. DopMyibl
COKpAIIIEHHOTO YMHOKEHH: KBaJpaT CyMMBI U KBaJpaT Pa3HOCTH, KyO CyMMBbI U
Ky0 pasHoctu. @opMyiia pa3HOCTH KBaApaToB, (OpMyJia CYMMbI KyOOB U pa3HOCTH
Ky0OoB. ToxkaecTBa, 10Ka3aTeNbCTBO TOXAECTB. [IpeoOpazoBaHst BEIpaKEHUH.

OcHoBbl TpuronomMerpuu. CHuHyc, KOCUHYC, TAHI'€HC, KOTAHI'€HC ITPOU3BOJIBHOTO
yrina. Panguannas mepa yrima. CuHYC, KOCHMHYC, TAHI'€HC W KOTAHTE€HC YHCIIA.
OcHoBHbIE TpUroHOMETpUUecKkue ToxaecTsa. Dopmynsl npuseaeHusa. Cunyc,
KOCHUHYC U TAaHME€HC CYMMBbI M Pa3HOCTH ABYX yriioB. CHHYC U KOCHUHYC ABOIHOIO
yria. DopMmyIbl MOJIOBUHHOTO yria. [IpeoOpazoBanus CyMMBI
TPUTOHOMETPUUYECKUX (YHKIUH B MPOU3BEACHHE U TMPOU3BEACHHUS B CYMMY.
Bripaxkenne TpuroHoMmerpudyeckux (QYHKLIMA 4Yepe3 TaHTeHC MOJOBUHHOTO
aprymenTa. [Ipeobpa3oBaHust IpOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKEHU.



YuciioBble MOC/Ie10BATEJIbHOCTH. ITonsatue [IOCJIEIOBATEIIbHOCTH.
Apudmernueckass u reomerpuueckas mnporpeccur. Dopmyibl 00IIEro ujeHa
apu(PMETUIECKON U TEOMETPUYECKON MPOTPECCUi, CYMMBI TMEPBBIX HECKOJIbKHX
YIEHOB apuU(PMETHUYECKON W reomerpuueckoil mporpeccuil. TekcToBble 3agauu c
MPAKTUYECKUM COJIEp)KaHHUEM Ha HCIOJIb30BAHHE apU(PMETUYECKON MPOTrPECCUH.
3ajmauu, B  KOTOpPBIX MPHUCYTCTBYIOT  OJHOBPEMEHHO apudmMeTrhyeckas U
reOMETPUYECKas IPOrPECCHUM.

Pasznes 2. YpaBsHeHud v HepaBeHCTBA (52 yaca)

PaumonajbHble anredOpanyeckue ypaBHeHHMsl. PaBHOCWIBHOCTb YpPaBHEHUHU,
HEpaBEHCTB, cucTeM. JIuHelHble ypaBHeHuda. KBagparHele ypaBHeHus. Teopema
Buera. YpaBHenusi, mpuBOASIIKAECS K KBaAPATHBIM C MOMOIIBIO 3aMEHBI IEPEMEHHOM.
Meron TOHWDKEHHUs TIOpsIKa anreOpandeckux ypaBHeHHM. Teopema besy u ee
ciencTBue. MeToabl pa3ioKEeHHs HA MHOKUTENM JIJIs1 YPABHEHUM CTAPIIUX CTETICHEM.

CucremMbl palHOHAJIBHBIX ajJredOpan4ecKux ypaBHeHU#. OCHOBHBIE IPUEMBI
pELIeHUs] CUCTEM YpaBHEHUM: MOACTAHOBKA, alreOpanveckoe ClioKeHUE, BBEJICHUE
HOBBIX [I€PEMEHHBIX.. PelIeHue MpOoCTeNIMX CHCTEM YPaBHEHUH C JByMs
HENU3BECTHBIMM.

PaunonajbHble ajredpamyeckie HEPaBEHCTBA ¢ OJHOM IEepPeMEHHOM.
YucnoBele HepaBeHCTBA. PaBHOCHIIbHBIE IpeoOpa3oBaHUsl HEPABEHCTB. PerieHue
JUHEWHBIX M KBAJpaTHBIX HEpaBeHCTB. Meron wuHTepBaioB. Pemenue cucrem

PallrOHAJIbHBIX HCPABCHCTB.

HppaunonanbHble ypaBHeHMsl. YPaBHEHUS C KBAJpPaTHBIMHU paJuKalaMd U C
paaviKaiamMu TPOM3BOJBHON CTEMEHH. YpaBHEHHs, COJEpKallre 3HAaK aOCOIIOTHOU
BEJIMYMHBI.

Iloka3aTenbHble u Jorapupvmuueckne ypaBHeHHUsi. (OCHOBHBIE METOMbI
pelIeHus TOKa3aTeNbHbIX U JorapudMudeckux ypapHeHui. [Ipo0iemMsl, CBsI3aHHBIE C
m3menenuem OJ13, mpu BBIOTHEHUH JOrapu(MUIECKUX TPeoOpa3oBaHUi.

Iloka3arenbHble M Jorapupmuuyeckue HepaBeHCTBAa. (OCHOBHBIE METOMBI
pelIeHus] TOKa3aTeNbHbIX M JorapudMuueckux HepaBeHCTB. lcnonbp3oBaHue
rpa@uKoB OpH peHIeHUH HepaBeHCTB. HaxokleHue pelleHuid HEpaBeHCTB 110
3aJaHHOMY YCJIOBHIO.



Tpuronomerpuyeckne ypaBHeHHs M CHCTeMbl. METOHbl pELICHUS TPUTOHO-
METPUUYECKHX ypPaBHEHMI: 3aMEHa MEPEeMEHHOW, NMpUMEeHeHHe (opMyJ JTBOHHOTO U
MOJIOBUHHOTO YyTJjia, BBEACHUE BCIIOMOTATEIBLHOIO yIila, Pa3JIOKEHUE HAa MHOXKUTEIIH,
UCIIOIb30BaHWE  CBOWCTB M TpadukoB  (HyHKIHH. Ot6op  KOpHEW
TPUTOHOMETPUYECKUX YPABHEHUM, YAOBJIETBOPSAIONIUX HEKOTOPBHIM YCIOBHUSIM.

Mertonp! pemeHuss TPUrOHOMETPUUECKUX CUCTEM.

IIponsBoabHble  cucrembl. CuCTeMBI, coAep)KalmMe OJHO  WIM  JBa
UPPALMOHAIBHBIX  ypaBHEHMs. CuUCTEMBI, coAepXKalmue OJHO WM  JiBa
IIOKA3aTeJbHbIX  ypaBHeHHsA. CHUCTEMBI, coAep)Kalue OJHO WIM  JiBa
norapumuyeckux ypaBHeHHs. Vcmonb3oBanue rpaduKoB MpU PELHICHUH CHCTEM.
CMeIlIaHHBIE CHUCTEMBI, COJEp)KaIMe ypaBHEHUs pazHoro Buaa. Cucremsl
YPaBHEHHU C IAPAMETPOM.

Pemienue 3agauy ¢ mnapaMerpamMu. JIuHEHHBIE ypaBHEHHs W HEPAaBEHCTBA C
napamerpoM. KBaspaTHbele ypaBHEHHs M HEpaBEHCTBa C napamerpoM. I'paduueckue
METOJBI PELICHUE 3a/1a4 C IIAPAMETPAMU.

Pa3znea 3. dyaxknuu (12 yacoB)

YucsaoBble pyHknuu 1 ux cpoiicrBa. [lonsarue pynkmuu. O6nacte onpeneaeHus
U MHOXECTBO 3HaueHUH. ['paduku siemMeHTapHbIX (QYHKUMH M HMX CBOICTBA.
CBoiicTBa (YHKIMI: MOHOTOHHOCTb, YETHOCTb U HEYETHOCTb, MEPUOJUYHOCTD,
orpaHu4eHHocTb. [IpomexxyTku Bo3pacTtaHus W yObIBaHUsA, HauOoOJbLIEE WU
HAauMEHbIIEE 3HAYEHUS, TOYKH OHKCTpeMyMma (JOKaJIbHOIO MAaKCUMyMma H
MUHHMYMa). CBS3b MEXKIY CBOMCTBaMU (YHKIIUU U €€ TPapUKOM.

BopluucieHue M nmpuMMeHeHHMe NPOM3BOAHOW M  HMHTerpasaa. OnpeneneHue u
reOMETPUYECKU  CMbICT  mpou3BoaHOM. Tabnmma mnpousBomubix. [lpaBuia
BBIYMCIICHUS NTPOU3BOAHBIX. DU3MYECKUM U T€OMETPUYECKUNA CMBICI IPOU3BOIHOM.
Haxoxnenune kacarenbHOl K Tpaduky. MccnenoBanume ¢GyHKOUH € TTOMOIIBIO
npou3BOAHON. PemieHne TEKCTOBBIX 3a/lady HaA HAXOXACHHE HAWOOJBIIETO
(HaMMEHBIIET0) 3HAYEHMsI BEJIWYUHBI C TIOMOIIBI0 Mpou3BoAHON. [loHsTHE
nepBooOpazHoil. HaxoxJeHne mnepBoOOpa3HOW, YAOBIECTBOPSIOUIYIO 3aJaHHBIM
ycnoBusiM. [nomrans kpuBonvHeiHow Tpanenun, @opmyina Herorona-Jleiouua.
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Paznea 4. UucJsa u BpruucjaeHus (8 yacon).

IHpouentsl u mnpomopuuu. OCHOBHBIE 33Ja4d HA MPOLEHTHI: HAXOXKICHUE
NPOLIEHTAa OT 4YHWCJa, 4YWciia Mo €ro mnpoueHty. lIpsMo mnponopuuoHalbHBIE U
00paTHO MPONOPIMOHANIbHBIE BETMYHHBL. OCHOBHBIE CBOMCTBA MPOMOPIUH.

3agaum Ha cocTaBjieHMe YPaBHeHMi. 3a7aun Ha JBIDKEHUE, paboTy, MPOMOPLHH,
HPOILICHTHI, KOHIEHTPAIMIO U IMPOLEHTHOE COJepKaHue. 3aJaud Ha JECATHYHYIO
(dopMy 3amnucu yucia.

Paznea 5. I'eomerpuueckue dUurypbl M HX CBOMCTBA.

N3Mepenue reoMmeTpuueckux BeJuuuH (32 4daca).

ILnanumerpus.

OcHoBHbBIEC MOHATHS IIAHUMeTPpHHU. Touka, npsmasi, yrod. [Ipsmoi yron. Octpelie
U Tynele yribl. BeprukanpHbele W cMexHble yrabel. [lapamnensHble  u
IepeceKaromuecss  npsmeie.  llepneHauKyJIsipHOCT,  HpsAMBIX. Teopembl 0O

MapaJyICIbHOCTH U NEPIIEHAUKYJISIPHOCTH ITPSMBIX

Tpeyroabauk. [IpsMoyronsHble, OCTPOYTOJIBHBIE U TYIIOYTOJIBHBIE TPEYTOJbHUKH.
BricoTa, Mmenunana, OuccekTpuca, cpeHss JMHUA TPeyrojbHuKka. PaBHOOenpeHHbIe
U PaBHOCTOPOHHHME TpPEYrOJbHUKH; CBOMCTBA M MPU3HAKU PaBHOOEIPEHHOTO
TPEYTroJIbHUKA.

[Tpu3Haku paBeHCTBa TpeyroJbHUKOB. HepaBeHCTBO TpeyronpHuka. CymMMa yrios
TpeyrojibHUKa. BHeIHUEe yribl TPEyrosbHUKA. 3aBUCUMOCTh MEXKAY BEIUYMHAM
CTOPOH U YIJIOB TPEYTOJIbHUKA.

Teopema @aneca. IlogoOue TpeyroibHUKOB, KO3puureHT noaodus. Ilpusnaku
0100Ms TPEYTOJILHUKOB.

Teopema Iludaropa. Ilpu3Haku paBeHCTBA MNPSIMOYIOJBHBIX TPEYTOJIbHHUKOB.
Pemenue mnpsAMOyroiabHBIX TpPEYrOJIbHUKOB. TeopeMa KOCHMHYCOB M Teopema
CHUHYCOB; PUMEPbI UX TPUMEHEHUS JJIS BBIYUCICHUS 3JIEMEHTOB TPEYTOJIbHUKA.
3ameyarenbHble TOYKH TPEYTOJIbHMKA: TOYKM IEPECEUEHUs  CEpPEeIMHHBIX
NEePHEeHAUKYJIIPOB, OUCCEKTPUC, MEIUAH.

YeroeipexyroasHuk.  IlapajuteniorpamMMm,  e€ro  CBOWCTBA U IPU3HAKMU.
[TpsiMmoyronbHUK, KBaApar, poMO, MX CBOMCTBA M NpHU3HAKH. Tpamenus, CpemHss
JIMHUS TpaNelyy; paBHOOEAPEHHAs Tpaneuus.

MHoOroyronbHuKku. Breinykiele MHOroyroiapHukd. CyMMa yIJIOB BBIIYKJIOTO
MHOI'OYIOJIbHUKA. BIucaHHbIE M ONHWCAHHBIE MHOIOYrOJIbHUKH. [IpaBuibHbIE
MHOT'OYT'OJIbHUKH.



Oxkpy:xxknoctb u kpyr. Lentp, paguyc, nuamerp. Jyra, xopaa. CeKTop, CErMEHT.
lenTpanpHblld, BIHWCAaHHBIM yTOJI; BEJIMYMHA BIKMCAHHOIO yria. B3auMmHoe
pacIonoKeHue MpsMOM M OKpyKHOCTH. KacarenbHas M CeKylas K OKPYXHOCTH;
PAaBEHCTBO KacCaTelbHBIX, IPOBEICHHBIX M3 OJHOW TOYKH. Merpuueckue
COOTHOILIEHHS B OKPYKHOCTH: CBOMCTBA CEKYILIUX, KACATENbHBIX, XOP/I.
OKpy»XHOCTb, BIIMCAaHHAas B TPEYrOJIbHUK, U OKPYKHOCTb, OIMCAHHAsl OKOJIO
TPEyrojbHUKA. BriMcaHHbIE W OINHUCAHHBIE YETHIPEXYTOJbHHUKU. BrucaHHble u
ONMCAHHbIE OKPYKHOCTH IPaBUIILHOTO MHOTOYTOJIbHHKA.

[Imomane mpsmoyronpHuka. [lmomane napamnenorpamma, TPEYTrOJbHUKA W
Tpaneuud  (OCHOBHbIE  Qopmyiibl). DOpMyJbl,  BbIpaXKaroUlMe  IUIOIIAIb
TPEYTOJIBHUKA: Yepe3 JBE CTOPOHBI U YIOJI MEXAY HUMU, YEpe3 NEPUMETP U PALUYC
BIIMCAaHHOW OKPY>KHOCTH, popMyina I'epoHna. [1nomans 4yeTbipexyrojapHuKa.
[Tnomanp kpyra u miomaab cekropa. CBsizb MEXIy MIOMAIIMU MOJOOHBIX PUryp.

BekTopsl. Bekrop. Jlnuna (Moayns) BekTopa. Koopaunatel BekTopa. PaBeHCTBO
BEKTOpOB. Omepanuu HaJ BEKTOpAaMH: YMHOXKEHHME HAa 4YHCIO, CIIOXKEHUE,
BBIYMTAHUE, CKAISIPHOE MPOU3BEICHUE. YTOI MEXKAY BEKTOPAMHU.

Crepeomerpus

OcHoBHbIC TOHATHA cTepeoMeTpuH. [IpsMble M IIIIOCKOCTM B HPOCTPAHCTBE.
[lepecekaromyecs, MapajyIeAbHbIE M CKPEIIMBAIOIIMECH NPSAMBIE. YTOI MEXIY
npsMbIMA B TpocTpaHcTBe. [lepnenaukynspHocTs npsmbix. [lapamnensHOCTs M
NEPHEHINKYJIIPHOCTD NMPSAMON U INIOCKOCTH, IPU3HAKHU U CBOWCTBA. Teopema o Tpex
neprneHauKysipax. llepneHaukynsp W HakJIOHHAas. YTOJ MEXAYy IpPsSIMOU H
IUDIOCKOCTBIO.  YTOJI  MEXIy IUIOCKOCTAMM. IlapajuiennbHOCT  IUIOCKOCTEW,
NEPIEHNKYJIAPHOCTD IUIOCKOCTEH, MPU3HAKU U CBOMCTBA. PaccTosiHME OT TOYKHM 10
OpsAMOM M 1O IUIOCKOCTH. YTOJI M PACCTOSHUE MEXKIAY CKPEIIMBAIOIIMMHUCS
MPSMBIMHU.

Mmuororpannuku. Ilpusma, ee ocHoBaHus, OOKOBBIe pebOpa, BbICOTa, OOKOBas
MOBEepXHOCTh. IIpsiMmas w®  HakioHHas mnpusMma. [IpaBwibHas  mpu3Ma.
[Mapannenenunen. Ky6. Ilupamupa, ee ocHoBanme, OOKOBbIE peOpa, BBHICOTA,
OOKOBasi TOBEPXHOCTh. [peyroipHas nupamuna. llpaBunbHas mnUpamuja.
VYceuennas TUPaMHIA. dopmyitbl obbemMa  KyOa, PSAMOYTOJIBHOTO
napajuieienumneaa, npu3Mbl U nupamuabl. CedeHus KyOa, NMPU3MBI, THUPAMUJIBL.
[IpencraBieHre 0 IPaBUIBHBIX MHOTOI'PaHHUKAX.

Tenra um mnoBepxHocTH BpawmeHus. l{unvHAp W KOHYC. YCEYEHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBas NMOBEPXHOCTb, OOpazyromias. OceBble CEUEHUs U
ceueHus mnapaienbHble ocHoBaHMio. Illap u cdepa, ux ceueHus, kacareiabHas
IIOCKOCTh K chepe. PopMynbl oObeMa IWIMHAPA, KOHyca U mmapa. Dopmylsl
IUIOIIAIM TIOBEPXHOCTEH IMIMHAPA, KOHYCa U IJIOAAN chephl.
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