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I'padudeckast HHTepIpeTalis ypaBHEHHH C ABYMs NEPEMEHHbIMU M UX CHCTEM,
HEPABEHCTB C JIBYMs TIepPeMEHHBIMU H UX CHCTEM.

I'eomeTpus
Hauva/ibHble NOHSITHSI H TeOpeMbl FeOMeTpHH.

BO3HUKHOBEHHE I'€OMETPUH U3 IPAKTHKH.

Teomerpuueckne GUTYpHI ¥ Tena. PaBeHCTBO B reOMETPHUH.

Touka, mpsimMast ¥ MIOCKOCTB.

[NoHsTHE O TEOMETPUIECKOM MECTE TOYEK.

Paccrosirue. OTpe3ok, 1y4. Jlomanas.

Vron. Tpsamoit yron. OcTpble U Tymble yriibl. BepTukanbHbIe M CMEKHBIE YITIBL
BuccexTprca yria 1 ee CBOWCTBa.

IlapanyiensHble ¥ IepeceKarouuecs mpsMble. [leprneHanKyIsSpHOCTE MPSAMBIX.
TeopeMbl O MAPANIENBHOCTH U IEPIEHIUKYIIPHOCTH Mpsmblx. CBOHCTBO
CEpeIMHHOrO IepIeHIMKYyIIpa K oTpesky. [lepneHiukynsp H HaKIOHHAs K
npsiMoit. MHOrOyrobHUKM. OKpYXKHOCTb U KPYT.

TpeyronbHuk.  IIpAMOyronbHbple, ~ OCTPOYrojbHBIE, M TYNOYTOJIbHBIE
TpeyroJibHUKH. BbIcoTa, MeIuaHa, GMCCEKTpHCa, CpelHss JUHUS TPEeyroJbHUKA.
PaBHOGe/ipeHHble ¥ DPAaBHOCTOPOHHHME TPEYrONbHUKHM; CBOMCTBA M IPHU3HAKH
PpaBHOGEIPEHHOTO TPEyTrOJbHUKA.

Ipu3Haky paBeHCTBa TpeyroubHIKOB. HepasencTso Tpeyronbhuka. Cymma yrios
TpeyrojibHUKa. BHEIIHHe YITIBI TPpeyroibHHUKA. 3aBUCHMOCTb MEXIy BeTMIMHAM
CTOpPOH H YIJIOB TPEYTOJIbHUKA.

Teopema @aneca. [Tofo6ue TpeyroabHIKOB; Koa(dumenT noxobus. Ilpusnaxy
no06ust TPeyroNbHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBa MPAMOYTOJNBHBIX TPEYroJbHUKOB.
CuHyc, KOCHHYC, TaHIeHC, KOTAaHT€HC OCTpOro yrjiia —MpAMOYTOIBHOr0
TpeyrompHEKa B yrios ot 0° mo 180°; mpusenenue k octpomy yriy. Pemenne
IPSMOYTOJIBHBIX TPEYTONBHHKOB. OCHOBHOE TPUIOHOMETPHYECKOE TOXKAECTBO.
DopMybl, CBS3BIBAOIIME CHHYC, KOCHHYC, TAHIEHC, KOTAHT€HC OJIHOTO U TOTO Xe
yrna. Teopema KOCHHYCOB M TEOpeMa CHHYCOB; IPHUMEpbl MX MPUMEHEHHs Ui
BBIYKCIIEHHS 3JIEMEHTOB TPEYTrOJIbHUKA.

3aMeyaTeqbHble TOYKM TPEYTONBHHKA: TOUKM IEpEeCevYeHUs CepeIMHHBIX
IepreH UKy IISPOB, OHCCEKTPHC, MEAHaH.

YerpipexyroabHuk. IlapamrenorpaMM, —ero  CBOCTBA M MNpPU3HAKH.
IIpsIMOYTOTBHUK, KBafpar, poMO, MX CBOHCTBA M mpu3Haky. Tparemus, cpeaHss
JIMHWS TPaIlelin; paBHOOEIPeHHAs TpaeLys.

MHoroyroabHuKH. Bbimykibie MHOroyronpHukd. CymMma yIJIOB BBITYKJIOTO
MHOTOYrOJIbHHKA. BIIMCaHHble M ONMCAHHBIE MHOTOYroibHUKH. IlpaBHibHEIE
MHOTOYTOJIBHUKH.

OxpyxHocTh H Kpyr. Llentp, pauyc, muametp. [yra, xopaa. CekTop, CerMeHT.
6
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LleHTpabHBIH, BIMCAHHBIA yrol; BeIMYMHA BIMCAHHOTO yria. BsaumHoe
PacToNoXeHHe NpsAMOM M OKDPYXHOCTH, 08yX OKpyocHocmeu. KacarenbHas H
CeKyIas K OKPY)XHOCTH, PABEHCTBO KacaTe/bHBIX, IPOBE/ICHHBIX U3 OJXHON TOYKH.
Mempuueckue coomHoweHUs 8 OKPYHCHOCMU.! CE0UCMEA CEKYUWUX, KACAMENbHYIX,
Xxopo.

OKpY>KHOCTb, BIIMCAHHAas B TPEYTOIbHHK, M OKPYXKHOCTb, OIHKCAHHAs OKOJIO
TpeyroibHUKa. BIMCaHHBle U ONHMCAHHBIE YETHIPEXYTONbHUKH. Bnucaunvie u
onucanHvie OKPYICHOCMU NPABUNLLHO20 MHO20Y20lbHUKA.

H3mepenne reoMeTpuyecKHx Bean4HH. JlnuHa ortpeska. [lnmuHa JIOMaHOH,
[epUMeTp MHOTOYTOJIbHHKA.

PaccrosiHMe OT TOYKH 0 TPsIMOii. PaccTosinue Mexay napajiebHbIMK IPSIMBIMA.
JInuHa OKpYXKHOCTH, YHMCIO T; MANMHA Xyrd. Benuuuna yrma. [pajgycHas mepa
yIyia, COOTBETCTBHE MEXK/Iy BETMYMHOH yIyla ¥ JUIMHOM yTd OKPYXKHOCTH.

INoHsATHE O IUIOLMIAAM IUIOCKUX (Uryp. PaBHOcOcTaBleHHBIE W pPaBHOBEIUKHE
urypsl.

[lnomans mpsmoyronbHuKa. Ilnomaas napasenorpaMma, TpeyrojibHUKa MU
Tpaneru#  (OCHOBHBIe  (opMyisl). Dopmyiibl,  Bblpaxarollde IUIOWALb
TpPeyroJibHUKa: 4Yepe3 [Be CTOPOHBI M YTONl MEXJIy HUMH, uepes nepumemp u
paouyc BNUCAHHOTL OKDYIHCHOCU, @opmyna Tepona. IInowaow
uemeipexyeonvruka. Ilnomans Kpyra  IIomaas CeKTopa.

CBs13b MEX/Ty IUIOIIA/SIMUA TOTOOHEIX GUryp.

Dnemenmot 102UKU, KOMOUHAMOPUKU,
CMaMUCMuKU U meopuu 6epoamHocme

JlokaszaTeabeTBo. OmpeneneHus, [OKa3aTeNbCTBA, AKCHMOMBI M TEOPEMBI;
cinenctBus.  Heobxodumwvie u  docmamounwle  ycnosus.  KoHTprpumep.
Jloka3aTenbCTBO OT MpOTHBHOTO. [Ipsivast 1 06paTHas TEOPEMBI.

Ilonsamue 06 axcuomamuxe U AaKCUOMAMUYECKOM HNOCMPOCHUU 2€0MEmPUlU.
ITsimwiii nocmynam D8Kkauoa u e2o ucmopus.

MHosxkecTBa M KOMOUHATOpUKA. Muoocecmeo. Onemenm  MHOdCECMEa,
noomHooicecmeo. ObvedurneHue u nepeceyerue muoxcecms. [Juazpammor Jinepa.
[lpumepbl pelueHHs KOMOMHATOPHBIX 3ajay: IepeGop BapHaHTOB, MpPABHIIO
YMHOXKEHHS.

CratucTuyeckue faHHble. [Ipe/icTaBneHne JaHHBIX B BuJe Tabyull, AUarpamm,
rpapuxos. CpenHue pesyibTaToB H3MepeHui. [loHATHE O CTATUCTHYECKOM
BBIBOJIE Ha OCHOBE BBIOODKH.

[MoHsiTHE ¥ TIPUMEPBI CITy9IafHBIX COOBITHH.

BeposiTHocTb. YacToTa COOBITHSI, BEPOSTHOCTh. PaBHOBO3MOXHBIE COOBITHS X
nozcyeT ux BepostHocTH. [IpesicTaBieHne 0 reoOMeTpUIECKOH BEPOATHOCTH.

HWroroBasi KOHTpO/IbHAsi paboTa.
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YyedHo-TemaTHUYECKOE NJIAaHHpOBaHHE

3aHATHSA

Ne 3ausTHs B

TeMe

Tewma 3ansTHsS

Moayas 1. Anre6panyeckne 3aanus 6azoBoro yposHsi (13 yacoB)

Botuucnenusa (2 uaca)

1

1

OOBIKHOBEHHBIE U AecsATUYHbIe 1pobu. CTaHIapTHBIN BU] YUCTIA.

2

2

Tpenuposounvie 6apuarnmer. Camocmoamenvras paboma.

Ypaenenus u nepasencmea (3 uaca)

3 1 Jlunelinple ¥ KBaJpaTHbIe ypaBHEHHUSI.
4 2 Jlunelinsle ¥ KBagpaTHBIE HepaBeHCTBA. CHCTEMBI HEPABEHCTB.
5 3 Tpenuposounvle eapuanmor. Camocmosmensras paboma.

Koopounamnan npaman. I'pagpuxu (3 uaca)

6 1 Yucia Ha KOOpIMHATHOM NpsiMoH. [IpeicTaBleHre pelieHuiH
HepaBeHCTB U UX CUCTEM Ha KOOPAHHATHOMH IIPSMOH.

7 1 I'pacduky GyHKUMNA U UX CBOHCTBA.

8 2 Tperuposoureie sapuarmol. Camocmosmenvras paboma.

Anzebpauueckue svipadcenus(2 uaca)

2 1 MHorounensl. Anrebpanyeckue qpodu, crenenu. JlomycTumsie
3Ha4YeHHs IIepeMeHHOH.

10 2 Tperuposouneie sapuarmol. Camocmosmenvras paboma.
Iocneoosamenvnocmu (2 uaca)

11 1 YucnoBsle nocienoBareabHoCTH. [Iporpeccun.

12 2 Tpenuposounvie sapuarnmer. CamocmosmensHas paboma.

13 1 Obobwarowuii mecm moodyas «Aneebpa» 6az06020 yposHs.

Moayas 2. 'eomerpryeckne 3aaa4n 6a3o0Boro ypoBHsi (6 uacos)

Iloocuem y2noe(2 uaca) e % :

14" 1 Tpeyronpuuk. YeTpipexyroabHUK. OKpYKHOCTb.

15 2 Tpenuposounvie sapuarnmor. Camocmosmensras paboma.

ITnowaou guzyp (2 uaca)
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Ne Ne zansTust B

Tema 3ansTHs
3aHATUS TeMe
16 1 YerpipexyronbHAKA. TpeyronbHuK. OKpyKHOCTB U KpYT.
17 2 Tpenuposounvie sapuarmor. CamocmosmenvHas paboma.
Buibop eeprvix ymeeporcoenuii(1 uac)
18 1 TpeHupoBOUHEIE 3a1aHHU.
19 1 0606warowuii mecm mooyns «I eomempusy 6a3068020 ypoGHs.

Moay.as 3. PeanbHast MaTeMaTHKa (6 4acoB)

I'pagpuxu u ouazpammor. Texcmossie 3adauu (3 uaca)

20 1 YreHue rpaMKOB U JUarpamm.
21 2 TexcToBbIe 3a1a4i Ha IPAKTUYECKHUH pacyer.
22 3 Tpenuposounvie sapuarnmer. Camocmosmenvras paboma.

Peanvras nnanumempus. Teopus eeposmuocmeli (2 uaca)

23 il Pemrenne 3ajau MpakTU4eCKON HANPaBIEHHOCTH.
24 2 DireMeHTH KOMOMHATOPHKH H TEOPHH BEPOSTHOCTEH.
25 1 Obobwarowuii mecm mooyna « PeanoHas mamemamuxay.

Monayasb 1 u 2. 3a1aHus NOBBIIEHHOTO YPOBHSI CJI0KHOCTH (6 YacoB)

26 1 [peobpa3oBaHus anredpanyeckux Bblgé»(eﬂuﬁ.

27 2 VYpaBHeHUs, HEPaBEHCTBA, CHCTEMBI.

28 3 Wccnenosanue GyHKLIHA U [IOCTpOeHHe rpaduka. 3agaHus ¢
IIapaMeTpoM.

29 4 TexcToBble 3a1auH.

30 5 I'eomerpuyeckue 3a1a4u

31 6 I'eomerpuyeckue 3anauu

Hrorosoe 3ansTHe (3uaca)

32-34 1-3 Hmoezosas konmponvras paboma

22
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CITHCOK PEKOMEHJYEMOH YYEBHO-METOJHYECKOH THTEPATYPbI

VueGuuku: Mopakosuy A.I'. u 1p. «Asnre6pa7», «Anre6pa8», «Asnre6pad». Yacts 1.

VueOHUK.
Yacts 2. 3agaunuk. M. : Muemosuna, 2010

JunaxTiaeckue matepuansl: Anekcannposa JLA. Anre6pa 7, 8, 9. CamocTosTenbHbIe
pabotsl. M. : Muemo3unHa,2010

Anekcannposa JLA. Anre6pa7, 8, 9. Kourponbreie paGotel. M.: Maemo3n#a,2010

Mopakosud A.I'. AsreGpa, 7 -9.Tectsr. Muemo3nua, 2010

Meronudeckue Matepuais: Mopakosnd A.I'. Anre6pa, 7 -9. MeTonudeckoe mocobue uist
yunreneit. M.: Muemo3nna,2010

J1.C.Aranacsu u 1p. «[eomerpust 7 — 9» YueGruk. M. : ITpocsemenne, 2011

H.B. Mensuukosa. 'eometpus 7, 8, 9. Konrponbrbie paGoTel. M.: Dk3amer, 2014

A.B. @apkos. Tectsl 1o reometpuu 7, 8, 9. Dk3amen, 2014

H.B. Menbnukosa, I'.A. 3axaposa. Jlu1akTudeckne MaTepuaiisl o reometpun 7, 8, 9. M.
Dk3ameH, 2014

TIpo6aemsr peammsauun OI'OC 1pn 06ydeHH# MaTeMaTHKE B OCHOBHOH 1 CTapLuei
061e06pasoBarebHOM MmKosIe: MOHOrpadus / KouIeKTHB aBTopoB: MiBariok ML.E., Junmmaa
B.B., Makciotur A.A. — Camapa: u3a-8o OO0 «Ilopro-npunT», 2014 — 338¢.

TpeHHpOBOUHEIE MaTepHabl JUIsl TOAroToBKH K ['MA mo matemaruke-2014:
JMIaKTHYecKue mMarepuaist / coct.: A.A. Makcrotus, 10.H. Henerko, T.I1. [ITanosanosa.
Camapa: 000 «M3narenserBo Ac Iapay, 2013, 142¢.

TpeHHpOBOUHEIE MaTepHaIb JUIsl TOAroToBKH K ['MA 1o matemaruke-2015:
JIMJaKTHYECKHe MaTepuaisl / cocT.: A.A. Makciorus, }0.H. Henerko. - Camapa: , 2014. 140c.

A.A. Makciotus. Maremarnka-9. YueGHoe 11ocobue Juisi TOATOTOBKH K BBIITYCKHBIM
9K3aMeHaM 3a 9 KJIacc ¥ BCTYIIUTEIBHEIM SK3aMEHAM B JIUIIEH, THMHA3HH, MATeMaTHYCCKHE
kiaccel. Camapa, 2007.-422¢

TUA - 2014: Maremaruka: 9-# kinacc: TpeHHPOBOYHbIE BAPHAHTBI SK3aMEHALMOHHBIX
paBoT [T IPOBE/IEHNs TOCY1aPCTBEHHOI HTOTOBOIE aTTECTAIMH B HOBO# (OpME / aBT.-COCT.
E.A.Bynnmosuy, J1.B. Kysuenosa, J1.O. Pociosa i 1p. — Mocksa: ACT: Acrpens, 2014

Maremaruka. 9 kinace. [Toaroroska k ['MA. 3ananus ¢ mapaMeTpom: TEOpHs, METOHKA,
ynpaxusenus u 3anauu. / Ilox pex. @.®. Jlsicerko, C.10. Kyna6yxosa. — Poctos — na Jloy,
Jlerwon, 2014

Maremaruka. 9 kace. [HA - 2015. TpeHaxep U1 TOATOTOBKH K 9K3aMeHy. Anrebpa,
reoMeTpHs, peaibHasi MaTemaTrka: yaeGHo-Meroxudeckoe nocobue. / Tox pen. @.®. JlbiceHko,
C.10. Kynabyxosa. — Poctos — Ha Jlony, Jlernon, 2014

Maremaruka. 9 kiace. Temarnueckue TecTsl s oarotokn k ['MA-2015. AsnreGpa,
TEOMETpHS, TEOPHsl BEPOSTHOCTEH 1 cTaTheTHKa: / yueOHO-MeTommueckoe nocobue. / ITox pex.
@.®. JIsicenko, C.JO. Kynabyxosa. — Poctos — Ha Jlony, Jleruon, 2014

Marematuka. 9 kinace. IToaroroska k OI'D -2015. YueOHO-TPEHHPOBOYHBIE TECTHI 11O
HoBO# nemosepen / Ilon pen. @.®. Jlvicenko, C.10. KynaGyxosa. — Poctos — Ha Jlony,
Jlerwon, 2015

OI'D (TUA-9). Maremaruka. OCHOBHOM TocyapcTBeHHbIH dk3ameH. Teopus
BEPOATHOCTEH 1 37emenTsI cratncTrku / A P. Psisanoseknii, 1.1, Myxun. — M.: M3narenscTso
«Ix3ameny, 2015

OI'3 (TMA-9) 2015. Maremaruka. 3 MoyJist. OCHOBHO# rocy1apcTBeHHbIH dk3ameH 30
BApUAHTOB THIIOBBIX TeCTOBBIX 3axannit / Smerko U.B., Illecrakos C.A. u 1p. — M.:
WsnarenseTBo «DK3aMeny, uaparensctso MITHMO, 2015.

z Hureprer pecypesl Ausi noarorosku k THA
@eepasbHBIN HHCTHTYT Iearorndeckux nmepenui (GUIN) —

www.fipi.ru
http://www.gotovkege.ru/demos.html
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AHHOTaNHS
JlaHHasi MeToaM4ecKas pa3paboTka IocBsieHa mpobieme moaroroku k OI'D

10 MaTeMaTHKe BBITYCKHUKOB 9 KIIaccoB. B Hee BXOJAT 3anaHMs TpeX Moyjen
(«Anrebpay, «"eomerpus», «PeanpHas MaTeMaTHKay), o00HbIe
9K3aMEHAIIMOHHBIM, IOJIrOTOBHTE/bHBIE 3a[aHUs 111 OTPabOTKH 3JIEMEHTOB
KaXIO0H TeMbl, BapHaHTB Ui CaMOCTOSTENBHOTO BBHINONHEHHs.  JlaHHas
paszpaboTka moMoxeT ofydatrommmess 3(deKTUBHEe MOATOTOBUTHCS K clade

OK3aM€EHa.
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IosicHuTE/ILHAS 3aMUCKA
JlaHHAS TIPOrPaMMa TIEKTUBHOTO Kypca MpeHasHadeHa JUis 00y4aroluxces

9-X KJaccoB 0611e0Gpa30BATENBHBEIX YUPEKACHHI M paccunTana Ha 34 Jaca. Ona
peHa3Ha4eHa JUIs [OBBIMeHHs d(Q(eKTUBHOCTH MOArOTOBKM obywaromuxcs 9
K1acca K OCHOBHOMY TOCY[apCTBEHHOMY 9K3aMeHy IO MaTeMmaruke 3a Kypc
OCHOBHO¥ IIKOJIB 1 [IPELyCMATPHBAET UX MOATOTOBKY K JabHefiieMy o0ydeHuto
B CpeJHel mKoe.

[lporpamMma  3J€KTMBHOTO  Kypca — coOuYeTraercs ¢ mobem  YMK,
PeKOMEH/IOBAHHBIM K MCIIOIb30BaHMIO B 06pa30BaTeIbHOM IpOLecCe. Iporpamma
SMEKTHBHOTO ~ Kypca COIacoBaHa ¢  TpeGOBaHUSMH  IOCYHapCTBEHHOTO
06pa3oBaTeNbHOTO CTAaHIapTa M COAEp)KaHHeM OCHOBHBIX IPOrpamMm  Kypca
MaTeMaTHKUA OCHOBHOM IIKOJIBL.

[IporpaMmoil  IIKONBHOTO ~Kypca MaTeMaTHKH —He IpedyCMOTPEHbI
0600IIeHre U CHCTeMaTH3alys 3HaHWI IO pasiMyYHBIM pasjesaM, MOJTy4eHHBIX
yualMMACS 3a Bech NEPHOA OOyueHus ¢ 5 1O 9 Kiacc. DIEKTUBHBIA Kype
«MatematiKa: ToAroToBka K OI'D» I03BOTMT CHCTEMATH3MPOBATh M YrIyOHTH
3HAHMS YYaIMXCs IO PA3IMYHBIM pas/enam Kypca MaTeMaTHKA OCHOBHOH ILIKOJIBI
(apudmerrke, anrebpe, CTATHCTUKE H TEOPHH BeposTHOCTEH, reomerpun). B
JAHHOM KypCe TaKkKe pacCMaTPHBAIOTCS HECTAHJAPTHBIC 3alaHWs, BRIXOIAIME 32
paMKé IIKONBHOH IpOrpaMMbl (rpaduké C MOIYTEM, KyCOYHO-3a/aHHBIE
(yHKUMHK, pelieHue HeCTaHAapTHBIX ypaBHeHHil W HEpaBeHCTB M 1p.). 3HaHMEe
5TOrO MaTepuana W yMEHHE €ro NPHMEHATh B MPAKTHYECKOH NEATENbHOCTH
[T03BOJTT IIKOJIBHAKAM peIlaTh Pa3sHo0OpasHbIe 3a/adu PasIuyHOM CIOKHOCTH U
NOATOTOBHTBCSL K YCIIEIIHOW cHade OSK3aMeHa B HOBOM (bopme HTOTOBOH
aTTecTalluH.

Kakoe 3aHATHe, a TaK)Ke BCe OHU B 1JOM HaIpaBJIeHbl Ha TO, YT00bI pasBUTh
MHTepeC IIKONBHUKOB K MpeJMeTy, INO3HAKOMHTh MX C HOBBIMM HICAMH H
METOJaMH, pACIIMPHTb IPEJCTaBIeHHe 00 H3y4yaeMOM B OCHOBHOM KypCe

marepuale, a riaBHoe, paCCMOTPETh HHTEPECHbIC 3a1a4H.
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OCHOBHOE COAEP)KAHUE
(34uaca)

Apudpmernka

Hamypansnsie uucna. Cmenens ¢ HamypanoHelM NOKA3amenem.

Payuonansuvte wucna. Modyns (abeonomnas senuvuna) uucna. CpasHenue
payuonanshoix wucen. Apupmemuneckue Oeticmsus. ¢ payuoHANbHbIMU YUCIAMU.
CmeneHb ¢ yenvim noKasamenem.

Yucnosvie 6b1pasiceHus, NOpA0OK 0elcmeutl 8 HUX, UCNONb306AHUE ck060K. 3aKkoHbl
apugpmemuyeckux Oetcmeuil: nepemecmumensholi, couemamenvHulil,
pacnpeoenumentHbolii.

JleiicTBuTesbHbIe uncia. KBaapaTHblii KopeHb u3 uncia. Kopenb TpeThei
crenenu. [lonsmue o KOpHe N-0ti CMEeNnexy U3 Yucaa.

JlelicTBATEbHBIE YMCIa KaK GeCKOHeUHbIe JecaTuaHble 1podu. CpaBHeHHEe
NefCTBUTEIBHBIX YKCe, apH(pMeTHIECKHe AeUCTBUSI HAJl HUMU.

Drarbl pa3BUTHS MPEACTABICHUHN O YHCTIe.

M3mepenusi, IPUGIIKEHHUS, OLIEHKH. PasMepbl 005EKTOB OKPYIKAKOLIETo Hac MUpa
(OT 3IeMeHTApHBIX YacTHI[ 10 Beenennoit), IMTeIbHOCT IPOLECCOB B
OKpY’KaloIlleM Hac MHpe.

IIpe/icTaBeH e 3aBUCHMOCTH MEX/Iy BETHIHHAMHU B BHIE QOPMYL.

BeineneHne MHOKHTEIISI — CTENIEHH JECATH B 3aIIMCH YUCIA.

Anzeopa

AnzeGpauueckue Opobu. Apupmemuueckue onepayuu Hao anzebpauyecKumu
opobamu. Bykeennvie evipasicenus (8uipadicenus ¢ nepemennvimu). ucnosoe
sHauenue OYK6EHHO20 —Bbipadicenus. Jlonmycmumele 3HAHEHUS  NEPEMEHHDIX,
exo0aumux 6 anzebpauveckue evipasicenus. I1odcmanoska 6vipasicenuii 6mecmo
nepemennvlx. Pasencmeo Gykeennvix goipasicenuil. Toocdecmso, 00Kazamenscmeo
moorcoecme. [lpeobpazoeanus 6bipadcerull.

Ceoticmea cmeneneii ¢ yenvim nokasamenem. Muozouneror.  Cnoowcenue,
BLILUMANUE, YMHOJICEHUE MHO20UIEH06. DOpMYNbl COKPAUYEHHO20 YMHOJICEHUA!
Kx6adpam cymmbl u keadpam pasocmu, KyG CyMMbl U KyG pasHoCTH. Popmyna
pasnocmu keadpamos, (GopMyla CyMMbl KyOOB M PasHOCTH KyOoB. Pasnoowcerue
MHOzounena Ha mHodcumeny. Keadpammwli mpexunen. BblieleHHe MOTHOTO
KBaJpara B KBaIpaTHOM Tpexuwiene. Teopema Buema. Paznooicenue K6aopamnozo
mpexuiena Ha nuHeiiHvle MHodcumen. Muozounensl ¢ 00HOU nepemeHHO.
Cmenenv mHozounena. Kopenv mHozounena.

Anre6panueckas apo6s. Cokpamenue apobeit. leficTBus ¢ anreOpanvecKuMu
IpoOsaMH.
PainoHanbHbIe BRIpOKEHHS U UX peobpazopanus. CBOACTBA KBaJPaTHBIX KOpHe#
U UX IPUMEHEHHE B BBIUMCICHHUSIX.

Ypasnenusa u Hepasencmea. Ypaswenue ¢ OOHOU nepemenHou. Kopeno
ypasnenus. Jluneiinoe ypaswenue. Keaopammnoe ypasHenue: opmyna kopreti
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Kkeadpammnozo ypasHeHus, Pewenue payuonanohoix ypasnenuii. [Ipumepul peuienus
VPAaBHEHUll BbICUUX CMEneHell, MemoObl 3aMeHbl NePeMEHHOU, PA3NOACEHUS HA
MHOJICUMENU.

YpaBHeHHUe ¢ IBYMs IIEPEMEHHBIMY; PEIIEHHE YPaBHEHUS C IBYMs IIEPEMEHHBIMHU.
Cucrema ypaBHeHHH; pemieHue cucteMsl. Cucrtema JBYX JIMHEHHBIX ypaBHEHHUH ¢
JIByMsl IIepeMeHHBIMHU; pellleHHe I10JICTAaHOBKOH M anrebpandecKuM CIIOKEHHUEM.
VpaBHeHHEe C HECKOJIBKAMH IepeMeHHBIMH. [IpuMepsl pelneHus HelTMHEeHHBIX
cucteM. [IpuMeps! peleHus ypaBHEeHHH B LIENbIX YMCIax.

HepaBenctBo ¢ onHOil mnepeMeHHOH. Pemenue HepaBeHcTBa. JIuHelHbIE
HepaBeHCTBa C OJHOH IlepeMeHHOH M MX cucTeMbl. KBaapaTHble HepaBEeHCTBA.
IIpumepor pewteHus OpoOHO-TUHENHbIX HEPABEHCMS.

UnucnoBele HepaBeHCTBA M HX cBoHcTBa. Jlokazamenbcmeo 4uciogvlx u
anzebpauiecKux HepaseHcms.

Ilepexoa ot cioBecHOl (GopMyJIHPOBKH COOTHOMIEHHH MexAy BeJIHYHHAMH
anrebpanyecKom. Pewienne TeKCTOBBIX 32124 a/IreGpan4ecKHM crocodom.

YucioBble 1oc/1e10BaTeIbHOCTH. ITonsTue TIOCTIeJOBAaTeIEHOCTH.
Apupmernueckass u reomerpudeckas mnporpeccud. Popmyiel ofmero uneHa
apu(pMeTHYeCKOd M IeOMeTPHYECKOH MPOTPEeCCHH, CyMMbl MEPBBIX HECKOJIBKHMX
YICHOB apu(MEeTHIECKOH 1 TeOMEeTPUIECKON POTPECCHH.

Yucnossle ¢ynxkuun. [lonsarie ¢ynkumu. OGnacts ompeneneHus GyHKIHH.
Croco6bl  3amanust (QyHKuuH. ['paguk (yHKIMH, BO3pacTaHMe U yObIBaHHE
GyHKIMM, HauGoJblllee W HaWMEHbIIee 3HA4YeHWs (YHKIMH, HylId (YHKIWH,
[IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA. UTeHue rpadukoB GyHKIMH.

QyHKIWK, ONKCHIBAIOIIME IIPAMYIO M OOpaTHYIO  IIPONOPLHOHAIBHYIO
3aBUCHMOCTH, MX Tpadukd. JIuHelHas ¢GyHKUUS, ee rpadHK, TeOMeTPUUYECKUH
cmbici  koa(uunentos. [unepbona. Ksampatuunas d¢yHkuums, ee rpaduk,
mapaborna. KoopauHaTsl BepwIMHBI Mapa®onsl, ock cuMMeTpuH. Cmenennvie
@yHKYuU ¢ HamypanbHelM nokazamenem, ux epaguxu. I'paduky QyHKIMH: KOpeHb
KBaIpaTHbIN, KOpeHb KyOudeckuit, Moxymb. Mcmombp3oBanue rpabhHuKoB (QyHKIMH
JUIS PeIleHNUs] YPaBHEHUH U CHCTEM.

Tpumeps! rpadu4ecKux 3aBHCHMOCTEH, OTPaXKAlOIIMX pealbHBIe IIPOLECCHI:
KolebaHne, MOKA3aTeIbHBIA POCT; UYUCNOBbIE (DYHKYUU, ONUCLIBAIOUJUE MU
npoyecceol.

[NapasutensHblA TTepeHOC TpadHKOB BAOIb OCeHl KOOPOMHAT H CUMMEMpUs
OmHOCUmMenvbHo ocell.

Koopaunatel. 3o0paxkeHne dmcenl TOYKaMM  KOOPAMHATHOH  MPSMOM.
TeoMeTpryecKiii CMBICT MOy uuciaa. UHUCIOBBIE MPOMEXYTKH: HHTepBal,
OTpE30K, Iiyd. DopmMYna paccmosHus MeXcoy MoYKam KOOPOUHAMHOU NPAMOU.
JlekapTOBBI KOOpPIMHATHl Ha IUIOCKOCTH; KOOpAMHATBI TOYKH. KoopauHaTsl
cepemuHbl oTpeska. DOpMya PACCTOSHHS MEXIy ABYMsS TOYKAMH TLIOCKOCTH.
VpaBHeHHe NPSAMO#, yrIoBod KO3(h(HIMEHT MpsMOH, YCI0BUE MapalelbHOCTH
IpsIMBIX. YpaBHEHHE OKPYXXHOCTH C LEHTPOM B Hauane KOOPIAMHAT u 6 b0
3a0anHOll mouke.




