HOACHUMTEJIbHASA 3AIINCKA
MATEMATUKA 7-9 KJIACC

OBIIIAS XAPAKTEPUCTHUKA ITPOTPAMMBI

IIporpamma 1o MaTeMaTHKe COCTaBJIeHa Ha OCHOBE DyHIaMEHTAIBHOTO Apa CoAep KaHus 001Iero 06pa3oBaHus, TPeOOBaHMI K
pe3yibTaTaM OCBOCHHS 00pa30BaTENFHOW IMPOTpaMMBI OCHOBHOTO OOIIero oOpa3oBaHUS, INPENCTABICHHBIX B (enepaabHOM
rOCY/IapCTBEHHOM CTaHIapTeé OCHOBHOrO 0O0IIero o0pa3oBaHMs 110 MaTeMaruke. B Hel Tarxke yYUTHIBAIOTCS AOMHMHHPYIOIINE
uaeu u nosioxkeHus: IlporpamMbl pa3BuTust M (GOPMUPOBAHMS YHHBEPCAIBHBIX YUEOHBIX JEHCTBUH Uil OCHOBHOTO 0OIIero
o0OpazoBaHus, KOTOpble o0ecreunBaroT (HOpMHUPOBAHNE POCCHUICKON IpakJaHCKOW MICHTHYHOCTH, KOMMYHUKATHBHBIX KayeCTB
JIMYHOCTH M CIIOCOOCTBYIOT ()OPMHUPOBAHUIO KIIFOUEBOH KOMIIETCHIIMN - YMEHHS YIUTBCSL.

Marematrka SIBISETCS OJHUM M3 OIOPHBIX IIKOJBHBIX IPEeIMeToB. MaTeMaTHYecKue 3HaHHS U YMEHUS HEOOXOJUMBI IS
n3y4deHUs anreOpel ¥ reOMETpUH B 7-9 Kiaccax, a TaKkKe Ul N3Y9eHHS CMEXXHBIX AUCIUILINH.

OpHOH 13 OCHOBHBIX IIENEH M3Y4YEHHS MaTEMaTHKH SBILSIETCS] pa3BUTHE MBIIIICHNUS, IPEXKIE BCETO abCTpakTHOro MblieHus. C
TOYKH 3PEHHS BOCIUTAHHUS TBOPYECKOW JIMYHOCTH OCOOEHHO Ba)KHO, YTOOBI B CTPYKTYPY MBIIUICHHS YYalIUXCs , KpOME
ANTOPUTMUYECKNX YMEHHH ¥ HAaBBIKOB, KOTOpBIE C(HOPMYIMPOBAaHbI B CTaHAAPTHBIX MpaBWiIax, (OpMyTax M aITOPUTMAX
JEWCTBUH, BOLUIM 3BPUCTHYECKHE TNPHEMBI KaK OOMIETO, TaK M KOHKPETHOTO XapakTepa. OTH TPHEMBI, B UYACTHOCTH,
(GopMHupYIOTCST TIpH TOWCKE PEIICHUS 3ahad BBICIIMX YPOBHEH CIIOKHOCTH. B mpomecce n3ydeHHs MaTeMaTHKH TakkKe
(OpMHUPYIOTCSl U TaKWe KauyecTBa MBILNUICHHUS, KaK CHJIa M TUOKOCTh , KOHCTPYKTHBHOCTh M KPUTHYHOCTh. Jlns ajganranuu B
COBPEMEHHOM MH(OPMAIIIOHHOM OOIECTBE Ba)KHBIM (PAKTOPOM SIBISIETCST (POPMHUPOBAHUE MATEMAaTUUECKOTO CTHJISL MBIIUICHHS,
BKJIIOUamomee B ceOs MHAYKIMIO M JEAYKIHIO, OOOOIIeHME W KOHKPETH3alMI0, aHalU3 W CUHTe3, KiacCH(pUKaluio |
cUCTeMaTH3aluI0, aDCTparupoBaHKUe U aHAJIOTHUIO.

[pakTudeckas 3HAYUMOCTh IIKOJILHOTO Kypca anreOpbl 7-9 KIIacCoB COCTOUT B TOM, YTO MPEAMETOM ¢€ M3YUCHUS SBIISIFOTCS
KOJIMYECTBCHHBIC OTHOMICHHA U TMPOUECCHI PCAIbHOTO MHUPpA, ONHMCAHHBIEC MATEMATHYCCKUMU MOICIIAMMU. B COBPEMECHHOM
oOmmecTBe MaTeMaTHdecKasl MOJAr0TOBKa HEOOXOANMa KaXKIOMY YENIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCeX cdepax
YEJI0BEUECKOIl JeITeIILHOCTH.

[IpakTHyeckas 3HAYMMOCTH IIKOJIBHOTO Kypca T€OMETPHUU 7-9 KIACCOB COCTOMT B TOM, YTO IMPEAMETOM €E M3Y4eHHS
SIBISIFOTCSL  TIPOCTPAHCTBEHHbIE (OPMBI M KOJMYCCTBCHHBIE OTHOIICHHS pEaJbHOTO MHpa. B  coBpeMeHHOM oOImecTBe
MaTeMaTHdecKas IOJroTOBKa HEOOXOoAnMa KaXkKIOMY YENOBEKY, T.K. MaTeMaTHKa INPUCYTCTBYET BO BceX c(epax deIoBEUECKOi
JIeSITEIIEHOCTH.

FeOMeTpI/IH SABJIACTCA OAHUM M3 OIOPHBIX HIKOJIBHBIX IMTPEAMETOB. FeOMCTpI/I‘IeCKI/IC 3HAaHUA U YMCHUSA HeO6XOI{I/IMbI JUIA

W3Y4YEHUS JPYTUX MIKOIBHBIX AuciuiuinH (Dusuka, reorpadus, xuMus, HHGOPMATHKA H Ap.)
OpHO#M W3 OCHOBHBIX IIEJICH U3YyYCHHE TCOMETPHUH SBISCTCS PA3BUTHE MBIILUICHHS, IPEKIC BCero (OPMUPOBAHUE aOCTPAKTHOTO
MBIIUICHUs. B mpouecce m3ydeHus reoMeTpun (OpMHUPYIOTCS JIOTHYECKOE U allOPUTMHYECKOE , a TaKKe TaKhe KadecTBa
MBIIIJICHUSA, KaK CHJIa U FI/I6KOCTL, KOHCTPYKTUBHOCTbL U KPHUTUYHOCTD. Z[J'IH aganTaiiuu B COBPEMCHHOM I/IH(I)OpMaI_[I/IOHHOM
o01mecTBe BaKHBIM (haKTOPOM SIBIISIETCS] (JOPMHUPOBAHNE MaTEMAaTHIECKOTO CTIIISL MBIIIUICHHS, BKJIIOYAIOIIETO B CE0sl HHAYKINIO U
JIeIyKIUI0, O0OOIIEHne M KOHKPETH3aLMIo, aHAJIM3 W CHHTE3, KIACCH(HUKANWI0 M CHCTEMAaTH3allHio, abcTparnpoBaHHE H
aHAJIOTHIO.

Conepxxanne Kypca anreOpbl B 7-9 Kiaccax NpeINCTaBIEHO B BHAE CIEAYIOIMX pasZesioB: «Anrebpay, «YucioBsle
MHOXeCTBa», «DyHKINN», «IEMEHTHI IPUKIIAJHON MAaTEMaTHKN, «ANreOpa B HICTOPUIECKOM Pa3BUTHID)

Conepxxanue paszznena «AnrebOpa» QopmupyeT 3HaHHS O MaTeMaTH4YecKOM SI3bIKE, HEOOXOAWMMBIE MJIsl PELICHUS
MaTeMaTHYeCKUX 3ajad, 3a7ad U3 CMEXHBIX JIUCLUIUIMH, a TaK)Ke MPaKTHYeCKHuX 3aaad. M3ydeHue marepuana crnocoOCTBYET
(OPMHUPOBAHUIO y YYAIIUXCS MATEMaTHYSCKOrO arapaTa pEIICHHS 3a7ad C IOMOIIbI0 YPaBHEHHUH, CHCTEM YpaBHCHHH U
HEpPaBEHCTB.

Conepxanue Kypca TreoMeTpud B 7-9 KilaccaX NpPEACTaBICHO B BHJIE CJICOYIOIIMX COJEPKATEIbHBIX pa3zesioB:
«["eomeTprueckue puryps», «M3mepeHne reoMeTpuuecKux BelnunHy, «KoopanHare», «BekTopbn»

Conepxxanue paszaena «['eoMmeTprueckue GUIypbl» CITY:KUT 0a30ii 1Sl NAIbHENIIEro U3yueHUs YUallIuMKICs TEOMETPHU.
W3yyenne Mmartepuana crnocoOCTBYeT (OPMHUPOBAHHMIO Y ydYallUXcs 3HAHMH O TeOMETpHYEecKOoW (urype Kak BasKHEHIIEH
MaTeMaTHYeCKOH MOJIEINH JUI ONMCAHUS pealbHOro MHUpa. [ 1aBHast LiesIb JAHHOTO pasjiesia - Pa3BUTh y YUYalMXCsl BOOOpaskeHNe
1 JIOTHYECKOE MBIIUICHNE ITyTEM CHCTEMAaTHYECKOTO U3yUEHHUsI CBOMCTB TE€OMETPHYECKHMX (UTYp W IIPUMEHEHMS 3THX CBOWCTB
IIPY PEIICHNH 33Jad BBIYMCIUTENLHOTO W KOHCTPYKTHBHOTO Xapakrepa. CyllecTBeHHas poib IPH 3TOM OTBOAWTCS PA3BUTHIO
reoMerpuueckoil mHTyHnuu. CoderaHne HATISITHOCTH ¢ (pOpMaIbHO-IOTMYECKUM TIOAXOA0M SIBIISIETCS HEOTHEMIIEMOM YacThIo
reOMETPUUECKUX 3HAHUM.

COIAEPXXAHUE KYPCA AJITEBPHI 7-9 KITACCOB
Anzebpauueckue gvipalcenus

BripakeHue ¢ mepeMeHHBIMH. 3HAUEHHE BBIPAXCHUS C IEepeMEHHBIMH. JlOMyCTHMBIE 3HAYCHHS NEPEMEHHBIX. TO0XKIECTBO.
ToxxnecTBeHHBIE TPeoOpa30BaHMs aNredpanyecKix BEIpaKeHUH. JJoKka3aTeIbCTBO TOXKIECTB.

CreneHb ¢ HaTypallbHbIM IOKa3aTeneM U €€ cBoiicTBa. OgHouneHsl. OnHouneH cTaHgapTHOro Buja. CTeneHb OJHOUNIEHA.
MHorounensl. MHorounes crangaptHoro Buaa. CteneHb MHorouneHa. Clo)K€HHME, BBIYMTAaHHE U YMHOXXEHHE MHOTOUYJIEHOB.
@opMyJbl COKPAIIEHHOTO YMHOXKEHMSA: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH ABYX BBIPDAKEHWH, MPOU3BEACHUE CYMMBI U
Pa3sHOCTH JIBYX BBIpa)XeHHH. Pa3nokeHre MHOTOWIEHa Ha MHOXKHTENN. BbhIHECEHne MHOXHTENS 32 CKOOKH. MeTo/ IrpyIHpOBKH.
PazHocTh KBajgpaToB ABYX BhlpakeHmi. CymMMa W pasHOCTb KyOOB IByX BblpakeHMH. KBanpartHeiii Tpéxuinen. Kopenb
KBaJpaTHoOro TpéxwieHa. CBoilcTBa KBaApaTHOro TpéxuineHa. Pa3noxkeHue KBaJpaTHOro TPEXUIEHA Ha MHOXKHUTEIH




PammonaneHbie  BoIpakeHus. llenmbie BwIpakeHus. JlpoOHble BbIpakeHUs. ParmonambHas apoOb. OCHOBHOE CBOWMCTBO
panuoHanbHONW 1podu. CrokeHHe, BEIYMTAHHE, YMHOXKEHHE W JIEJICHHE palMOHAIBHBIX ApoOei. Bo3BeneHune pannoHaIbHOMN
Ipobu B creneHb. ToXaeCTBEHHbBIE IPe0Opa30BaHNs PAlMOHANBHBIX BRIpaXeHUH. CTENEeHb C [ETBIM [T0Ka3aTeNeM U e€ CBOHCTBA.

KBanparnble kopHu. ApudmMeTndecknil KBaJpaTHbIH KOPEHb M €ro cBoicTBa. TOKIeCTBEHHbIE MPpeoOpa3oBaHusl BHIPAXKEHHH,
coJiepKalX KBaJpaTHbIe KOPHU.
Ypasnenus

YpaBHeHHe ¢ omHOM mepemeHHOH. KopeHb ypaBHEHUS. PaBHOCUbHBIE ypaBHeHHs. CBolicTBa ypaBHEHHMH C OJHOM
MepeMEeHHO. YpaBHEHHE KaKk MaTeMaTHUECKasi MOAETb PEAIbHON CUTYaIUH.

Jluneitnoe ypaBHeHue. KBangpatHoe ypaBHeHue. DopMyna KOpHEH KBagpaTHOro ypaBHeHUs. Teopema Buera. PanyonanbHble
ypaBHeHMs. PellleHne pPaBHOCHIBHBIX YpPaBHEHHH, CBOISIIMXCS K JHMHEHHBIM WM  KBaJpaTHBIM ypaBHEHHsAM. Penienne
TEKCTOBBIX 33724 C TOMOIIBIO PAIIHOHAIBHBIX YPaBHEHHI.

YpaBHeHHE ¢ AByMS TNepeMEHHBIMH. [padmk ypaBHEHHS C JByMs IlepeMeHHbIMH. JIMHeHHOe ypaBHEHHWE C  OBYMS
MIEpEMEHHBIMH U €T0 Tpaduk.

CucreMbl ypaBHEHHH € IBYMs NEpEeMEHHBIMH. | padudyeckuii METOA pEUmIeHHsS CHUCTEMBl YpaBHEHHH C JABYMS
NepeMEHHbIMU.  PelieHne cucTeM ypaBHEHHH METOJOM IIOJCTAHOBKM M ciokeHms. Cucrema ABYX YpaBHEHHH C IOBYMS
MEepEeMEHHBIMU KaK MOJIENb PEealbHOM CUTYaIUH.

Hepasencmea
YucnoBsle HEPaBEHCTBA U UX CBONCTBA. CIIOXKEHME U YMHOXKEHHE YUCIIOBBIX HepaBeHCTB. OLieHUBaHME 3HAYEHUS BBIPAXKECHUS.
HepaBenctBo ¢ omHoil nepemeHnHoil. PaBHOocunbHbIE HepaBeHCTBAa.  UucioBble NMpoMexyTKu. JIMHeilHble M KBaJgpaTHBIE
HEpaBEHCTBA C OAHON nmepeMeHHO. CHCcTeMbl HEpaBEHCTB C OJJHOI epeMeHHOM.
Yucnoevie mnoscecmea

MHosecTBO 1 ero 31eMeHTsl. CrocoObl 3aaHusl MHOXKeCTBA. PaBHble MHOXecTBa. Ilycroe MHOXkecTBO. [lomMHOXKECTBO.
Onepanuu Hag MHOXKecTBaMH MinmrocTpanuss COOTHOLIEHHH MEXy MHOXKECTBAMHM C IIOMOMIBIO AuarpaMM Oinepa. MHOXkecTBa

m
HaTypaJbHbIX, LCJIbIX, PAIIMOHAIBHBIX YUCEII. PanmonansHO€ YHCIIO Kak )lp06b BUIa ; , [A€ m- 1eJIoC YUCjio, a N —HaTypaJIbHOC,

U Kak OeckoHedHass mepHoAnYecKas paecsiTHdHas 1poOb. IlpeactaBnenne 00 wWppanMoOHANBHOM dYHcIe. MHOXKECTBO
JercTBUTENBHBIX uncen. IIpeacTaBieHne NeHCTBUTENBHOTO YHCHIA B BHAEC OCCKOHEYHOH HENEPHOANYECKON ECATUYHON IpoOum
CpaBHeHUE AeUCTBUTENbHBIX Yncen. CBs3b Mexay MHOXkecTBaMu N, Z, Q.
Dyuxuuu
Yucnoele GyHKIUN

OyHKIMOHABHBIE 3aBUCHMOCTH MeXIy BenuunHamu. [loHstne ¢ynkiun .DyHKIUS Kak MaTeMaTH4ecKas MOJeNb
peanbHOrO Tpouecca. ObnacTe onpesaeneHus U obnacts 3HayeHuit Qynkuuu. CriocoObl 3aianus GyHKuuH. ['paduk GyHKIHM.
[MocTpoenue rpadukoB GyHKIHMHA ¢ moMompio npeoOpazoBanuit Guryp. Hymm ¢ynkumu. IIpomMexxyTku 3HaKOMOCTOSHCTBA
¢ynkimu. [IpomexyTku Bo3pacTaHusi U IPOMEKYTKH YObIBaHHUS (DYHKIHU.

JInneitHas (GyHKIMA, 06paTHAs MPONOPIMOHATLHOCTh, KBAApPATHUHAsS (GYHKIHS, GYHKIHS y = VX , HX CBOHCTBA M
rpaduKy.
UucnoBele NOCIEI0BATEIEHOCTH

[TonsiTue uymcioBoil mocienoBaTenbHOCTH. KoHeuHble M OecKOHE4HbIe mocienoBarelbHOCTH. CrocoObl 3amaHus
nocieioBaTeNibHOCTH.  Apudmerndeckass W reomerpudeckas mnporpeccur. — CBoicTBa 4JIGHOB apu(METHYECKOH U
reoMeTpruecKoi mporpeccuii. @opMyIibl 001IETO UieHa apu(hMETHIECKONH U TeOMEeTPUIECKoi porpeccuii. DopMysbl CyMMBI n —
MEPBHIX WICHOB apu(pMeTHYecKod M reoMeTpudeckoil mporpeccmii. CyMMa OeCKOHEYHOH TeOMEeTpHYECKOH NpOrpeccHH, y
koropoii |q| < 1. [IpezacTaBieHne OECKOHETHOMN MEPHOTNIECKON TECATHUHOM ApOOH B BHIEe OOBIKHOBEHHOM APOOH.
dnemenmvl NPUKIAOHOT MaAMEeMAMUKY

Maremarnueckoe MojenupoBanue. IIponeHtHsle pacuérsl. PopMyna CIIOXKHBIX NpOHEeHTOB. IIpuOnmkEHHbIE
BBIYMCIICHUA. AOCONIIOTHAasT M OTHOCHTENbHas mnorpemHocTd. OcHOBHBIE mNpaBmia KoMOWHartopuku. Yactota M
BEPOSITHOCTB CiTydaiHOTO coObITHs. Kitaccnueckoe ompezaerneHne BEpOsITHOCTH. HauanbHble CBEAEHHS O CTATHCTHKE.
IIpencraBneHne naHHBIX B BHAe TaONMI[, KPYroBBIX M CTOJNOYATBIX Juarpamm, rpadukoB.  CraTHCTHYECKHE
XapaKTepUCTHKH COBOKYITHOCTH JIaHHBIX: CpeAHEee 3HaueHHe, MOJA, pa3Max, MeAuaHa BBIOOpKH.

Anzebpa 6 ucmopuueckom pazeumuu.

3apokaeHue anreOpbl, KHUra O BOCCTAHOBJICHMH M NPOTHBOMNOCTaBICeHMM MyxamMmena anb-Xopesmu. Mcropus
(opMupoBaHHsa MaTemMaThdeckoro sspika. Kak 3apomgmmace mped koopauHaT. OTKpeITHE HppanMoOHaIbHOCTH. M3
HUCTOPUM BO3HUKHOBEHHsI (DOPMYN Ui pelIeHHs ypaBHeHWM 3-# u 4-if cremeneidl. Mcropust pa3sBUTHS HOHSATHS
¢yakomn.  Kak 3aponmmmace Teopust BepostHocTed. Ywmcma @ubonauun. 3amaga Jl.IImsanckoro (dubonawum) o
KpOJHKaX.

JL.® Marannknii. [1.J1.YeObrmes. H.M.JloGaueBckuii. B.S.Bynskosckuii. A.H.Kommoropos. @.Buer. I1.depma.
P.dexapr. H.Tapranes. /1. Kapnano. H.A6ens. b.ITackans. Jl.ITuzanckmii. K.Iaycc.

COAEPXAHUWE KYPCA TEOMETPUHU 7-9 KJIIACCOB

Ilpocmeniuiue zeomempuueckue guzypl

Touka, npsimast. OTpe3ok, ixyd. Yroia. Buast yrmos. CMexxHBIE U BEpTHKaIbHBIE YTIIBL. briccekTpuca yria.

[epecekatomuecs 1 mapauiedbHbIe MpsiMble. [lepreHanKyIapHbIe npsMble. [IpU3HAKN TMapauIeTbHOCTH PSIMBIX.
CgoiicTBa mapamienbHBIX TPAMBIX. [IepreHanKysap n HAKJIOHHAS K IPSIMOH.

Muozoyzonvruku.

Tpeyronsauku. Bunsr TpeyronsHukoB. Menamana, OucceKTprca, BBICOTA, CPEAHSS JIMHUS TpeyroibHuKa. [Ipu3Hakn
paBeHCTBa TpeyroJbHUKOB. CBOWCTBa M NPU3HAKH PaBHOOEAPEHHBIX TPeyroibHUKOB. CepequHHBIN NEepIeHANnKYIIp
orpe3ka. CymMMa yrioB TpeyroibHHMKA. BHemHue yrael TpeyronbHuka. HepaBencTBo TpeyrombHuka. COOTHOLIEHUS
MEK1y CTOPOHAMHU U yIilamu TpeyrosnsHuka. Teopema [Tudaropa.




ITono6usle TpeyronpHUKH. lIpu3HaKnM 1mMOn0OHMA TPEYrodbHHKOB. TOUKM mepecedeHus] MeanaH, OHCCEKTpHC,
BBICOT, TPEYTOJIbHUKA, CEPEANHHBIX NEPIECHANKYISIPOB CTOPOH TPEyronbHUKA. CBOWCTBO OMCCEKTPHCH TPEYTOJILHHKA.
Teopema ®aneca. MeTpudeckre COOTHOLICHUS B MPSIMOYTOIBHOM TpeyronbHuKe. CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC
OCTpOro yria MNpsIMOYToJbHOTO TpeyrojpHHKka U yrinoB oT 0 go 180°. ®opmynsl, CBS3BIBAIOIINE CHUHYC, KOCHHYC,
TaHIeHC, KOTAHI'€HC OJAHOTrO U TOro ke yria. Pemenue tpeyronsHukoB. Teopema CHHYCOB U TEOpeEMa KOCUHYCOB.
YerpipéxyronpHuku. [lapamnenorpamm. CoiicTBa UM IpU3HAKK Mapajuienorpamma. [IpsMoyronbHUK, poMo,
KBaJpaT, UX cBo¥cTBa U mpu3Haku. Tpaneuus. CpeaHss TMHUSA Tpaleluu U e€ CBoicTRa.
MHoroyroiasHUKH. Belmykible MHOroyroiabHUkH. CyMMa YITIOB BBIIYKJIOTO MHOTOYroJbHMKA. [IpaBHIIbHBIE
MHOTOYTOJIbHUKH.
Okpyscnocmy u kpye. I'eomempuueckue nocmpoenus
OKpy>KHOCTb ¥ KPYT. DJIEMEHTHI OKPYKHOCTH U Kpyra. LleHTpanbHbIe U BiucaHHbIe yIiubl. KacaTenpHas K OKPYKHOCTH U
e cBolicTBa. BzanmHoe pacnoso)xeHne IpsiMoi U OKpy>KHOCTH. OIIICHHAs U BIIMCAHHASL OKPYKHOCTH TPEYroJIbHUKA. BrincanHbie
U OIMCAHHBIE YETBIPEXYTOIBHUKH, MX CBOMCTBA U MPU3HAKU. BrMcaHHbBIE N ONTUCAHHBIE MHOTOYTOJIbHUKH.
T'eomerpuueckoe mecto Touek (I'MT). CepenuHHBIN EPIICHANKYISP OTpe3ka U OuccekTpuca yria kak [ MT.
I'eomeTpuueckue NOCTpOECHUS LUPKYIEeM M JuHeHkol. OCHOBHBIC 3aJjaudl Ha MOCTPOEHHUE: MOCTPOCHHUE YIjla, PaBHOTO
JTAHHOMY, TIOCTPOEHHUE CEPEIUHHOTO NEPIEeHANKYIIpa JaHHOTO OTpe3Ka, OCTPOCHHE IPSMOMN, MPOXOAIIEeH uepe3 JTaHHYI0 TOUKY
U NEepIeHAUKYIIpHON TaHHOM NpsAMOMN, MOCTpOeHHE OUCCEKTpHUCH AaHHOro yria. IlocTpoeHue TpeyrojgpHHKa HO 3aJaHHBIM
anemenraM. Merox I'MT B 3amagax Ha IOCTpOEHHUE.
Hsmepenue 2eomempuiecKux 661U un
Jnuna otpeska. PaccrosiHue Mexmy nByMs TodukaMmH. PaccTosHue oT Touku A0 mpsiMoil. PaccTrosiHue Mexay mapaslelbHbIMU
HPSMBIMH.
IlepumMeTp MHOTOYrONBHUKA.
JmHa okpy»kHOCTH. /IIMHA Jyr¥ OKPY>KHOCTH.
I'pangycnas mepa yrna. Bennuuna BOMCaHHOTO yTia.
[lonsTHe TIOImAAM MHOTOyrojbHHKa. PaBHOBemukue ¢urypsl. HaxoxkneHne miomanu KBaapaTa, HPsSMOYTOJIBHHKA,
HapaeorpaMMa, TpeyroJIbHUKA, TPAeIHH.
[Moustue mwiomanu kpyra. [Lnomans cekropa. OTHOIICHHE TUTONIAICH MTOAOOHBIX QUTYP.
Zlexapmogvl KOOpOUHAMYL HA NIAOCKOCHIU
dopmyna paccToSHUS MEXAY IBYMsi Toukamu. KoopauHarbhl cepeluHbl OTpe3ka. YpaBHEHHE (QUrypbl. YpaBHEHHUE
OKPYKHOCTH U MPSIMOW. YTIIOBOW KOA(P(PUIMEHT MPSIMOH.
Bexmopui
[TonsTre BekTOpa. Monynp (mymHA) BekTopa. PaBHbIe BekTOphl. KosummHeapHble BeKTOphl. KoopawHaTel BeKTOpa.
CrnoxeHHe W BBIYUTaHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uncio. CkandpHoe Mpou3BeJeHHe BEKTOpoB. KocuHyc yria Mexmy
JIByMsl BEKTOpaMH.
Teomempuueckue npeodpazosanus
[onsTHe 0 mpeoOpa3oBanun Qurypsl. [BmxeHue Gurypsl.. Buapl qsmkeHus GUrypsl: MapauleNbHbIN EpeHoc, oceBas
CUMMeTpHs, ToBopoT. PaBHbIe durypsl. ['omoTerust. I[logobGue dpuryp.
dnemenmol 102uKu
Omnpenenenne. Axcuom u Teopembl. JlokazaTenbcTBo. Jloka3arenbCTBO OT HpOTHBHOro. Teopema, oOpaTHas JaHHOU.
Heo6xonnmoe 1 10cTaTO4HOE yCIOBHE. YOTpeOIeHHe JOTMYECKUX CBSI30K €CIH. . ., TO..., TOT/Ia ¥ TOJIBKO TOT/Ia.
TI'eomempus ¢ ucmopuyeckom pazgumuu.
W3 nctopun reomerpun, «Hauana» EBkmupa. Uctopus msatoro mocrynara EBkiamnma. TpuroHoMmerpus — Hayka 00 M3MepeHHH
TpeyrodbHUKOB. [locTpoeHne MpaBUIBHBIX MHOTOYTONBHUKOB. Kak 3aponunacek uaes koopaunat .H.M.JloGaueBckuit. JI.Diinep.
®anec. [Tudarop.

Y4yeOHO-MeTOAUYECKOE U MH(OPMALIMOHHOE OCHALlleHHe 00Pa30BaTe/ILHOr0 Mmpolecca

Hopmamuenwvie 0oKymenmol
1.denepanbHbIif TOCYAaPCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT OCHOBHOTO 00IIIEro 00pa3oBaHHUsI.
2. IlpuMepHBbIe TPOrpaMMbl OCHOBHOT'O 0011ero oopazosanus. Matemaruka.(CtanaapTbl BTOPOTo MOKOJIEHHUs.) — M.:
IIpoceemenwue, 2010.
3. Maremaruka: nporpammbl:5-9 knaccel/ A.I'.Mep3nsik, B.B.ITonounckuit, M.C.Skup, E.B.Byuko (Anropurm
ycnexa)M.:Benrana-I'pad, 2017.
Yueono-memoouueckuit komniexm
1. Aurebpa: 7 knacc: yd4eOHHK [Tl yaamuxcst oomeodpa3oBaTenbHbiX yupexaeHuit/ A.I.Mepansak, B.b.ITomorckwuid,
M.C.Skup. — M :Benrana-I'pad, 2017.
2. Aunrebpa: 7 Kjacc: TUIaKTHYECKUE MaTepralibl: COOPHHUK 3a/1a4 M KOHTPOJIBLHBEIX pabot/ A.I'.Mep3isik,
B.b.ITononckuit, M.C.Skup. — M :Benrana-I"pag, 2017
3. Aunre0pa: 8 kiacc: yueOHUK ISl ydamuxcsi odmeoopa3zoBaTenbHbIX yupexaennit/ A.I.Mepansk, B.b.Ilononckuii,
M.C.Skup. — M :Benrana-I'pad, 2017
4. AnreOpa: 8 kiacc: TUAaKTHUECKHE MaTepUaibl: COOPHUK 3a7a4 U KOHTPOJIbHBIX pabot/ A.I'.Mep3ik,
B.b.ITonouckuii, M.C.Sxup. — M :Benrana-I'pad, 2017.
5. Aunre0pa: 9 xiacc: yueOHUK 1151 ydammxcsi o0meoopazoBatenbHbIX yupexaenuit/ A.I.Mepansik, B.b.ITonoHckui,
M.C.Skup. — M :Benrana-I'pad, 2017.



AnreOpa: 9 kiacc: TuIaKTHYeCKue MaTepratbl: COOPHHUK 3a/1a4 M KOHTPOJIBHBIX padot/ A.I'.Mep3isik,
B.B.ITononckuii, M.C.Skup. — M :Benrana-I'pad, 2017.

Teomerpust: 7- 9 kitace: y4eOHUK 1 ydanuxcs oomeoopasoBarensHbix mwkod/ JI.C. Aranacsn, B.®. Byry3sos, C.b.
Kanomues, O.1. Tlo3nsik, M.W. FOmuna.- Mocksa «IIpocBemenne»



