ITosicHuTEILHASA 3aIMCKA.
Konuenuus nporpamMmesl.

['maBHO# 1enbI0 00pa30BaHMS SBISETCA Pa3BHTHE pPeOCHKA KaK KOMIIETCHTHOW JIMYHOCTH Iy TEM
BKITIOYCHHUSI €T0 B pa3IMYHbIC BUJbI I[IEHHOCTHOW YEIOBCUECKOM JESTEeIhHOCTH: Yy4eda, MO3HAaHUS,
KOMMYHHUKaIUsA, MPo(ecCHOHATBHO-TPYI0BOM BBIOOP, JTMYHOCTHOE CAMOPA3BHTHE, IIEHHOCTHBIC OpPHCH-
Tallkid, IIOUMCK CMBbICIIOB XXH3HCACATCIBHOCTU. C OTUX HO3I/IL[I/II>'I OGy‘-IGHI/Ie paCCManI/IBaeTCSI KakK
MPOIIECC OBJIAJICHUS HE TOJIPKO OMPENIEICHHOW CyMMOW 3HAaHUH M CHUCTEMOW COOTBETCTBYIOIIMX
YMGHI/Iﬁ 1 HaBBIKOB, HO U KaK HpOI_ICCC OBJIAICHUA KOMIICTCHIIUSIMU.

Pabouas mporpamma yuebHoro mpeamera «l'eomerpus. 7-9 Kiacc» cocTaBieHa Ha OCHOBAaHHUH
CJIEAYIOUIMX HOPMAaTHUBHO-IIPABOBBIX JOKYMEHTOB:
1.®enepanbHOro rocyAapcTBEHHOT0 00pa30BaTENILHOTO CTAaHApTa OCHOBHOTO 0011ero 00pa3oBaHus /
MunuctepctBo obpazoBanus 1 Hayku PD. — M.: IIpocBemenue, 2011 (CtanaapThl BTOPOTro
nokosieHus ). [Ipukas Munucrepcra oopazoBanus 1 Hayku P® ot 17.12.2010 Ne 1897.
2.®enepanbHoro 3akoHa PD "O6 obpazoBanuu B Poccuiickoit deneparun’ Ne 273-D3.
3.CanlluHa 2.4.2.2821-10.
esin 00y4eHUs1 reOMETPUN:

® OBJAJICHHE CUCTEMOW reOMETPUYECKUX 3HAHUN M YMEHUH, HEOOXOAUMBIX JJIsl IPUMEHEHHUS B
IIPAKTUYECKOH 1EATENbHOCTH, U3yUYEHHUS] CMEXHbIX AUCLUILINH, IPOAOIKEHU 00pa30BaHus;

®  HHTEIUICKTYaJIbHOE pa3BUTHE, (POPMHUPOBAHNE KAUECTB JIMIHOCTH, HEOOXOAMMBIX YETOBEKY JUIS
MIOJTHOLIEHHOH JKU3HU B COBPEMEHHOM OOILECTBE: ICHOCTh M TOUHOCTh MBICIIH, KPUTHYHOCTh
MBIIIJIEHUS] U UHTYULIUH, JIOTUYECKOE MBIIIIEHUE, 3JIEMEHTHI AJITOPUTMUYECKON KYJIBTYPBI,
IIPOCTPAHCTBEHHBIX MIPEJICTABICHHUH, CIOCOOHOCTh K MPEO0IEHUIO TPYIHOCTEIH;

* (opmHpOBaHUE MPEACTABICHUH 00 HAEAX U METOAAX MAaTEMATUKU KaK YHUBEPCAIBHOTO S3bIKa
HayKM U TEXHHMKH; CPEJICTBA MOJEIMPOBAHUS SBIECHUI U IPOLIECCOB;

® BOCHHUTAHUE KyJIbTYpPbl JUYHOCTH, OTHOILIEHUS! K MAaTEMAaTUKE KaK K YaCTH 00IE€4YeI0BEYECKON
KyJIbTYpBbl, IOHUMAHUS 3HAUUMOCTH MaTEMaTUKH Ul HAyYHO-TEXHUYECKOI O IIporpecca;

[Ipennosnaraercs peajn30BaTh KOMIETEHTHOCTHBIM, JINYHOCTHO-OPUEHTUPOBAHHBIN, JESTEIbHOCTHBII
MIOJIXO/1bI, KOTOPbIE ONPEAEIAIOT 32424l 00yUECHNU:

® [IpUOOpETEHHE 3HAHUM U YMEHM JUIsl UCIIOJIB30BAHUSA B IPAKTUUECKON AESITEIbHOCTU U
MIOBCETHEBHOH JKU3HU;

® OBJaJeHHE crioco0amMu Mo3HaBaTEeIbLHON, HH(OPMAIIMOHHO-KOMMYHHUKATUBHON U pe(IeKCUBHOM
JeSITeIbHOCTH

® OCBOCHHE MO3HABATEIbHON, HH)OPMAIIMOHHON, KOMMYHUKAaTUBHOH, pe(IeKCUBHOM
KOMIIETEHIUSIMU;

® OCBOCHHE OOMICKYJIHTYPHOU, MPAKTHYECKONH MATEMATUIECKOM, COITMAIbHO-TUIHOCTHON
KOMIIETEHIUSIMU, YTO MIPEII0Iaraer:

- 00wexy1bmypHyo komnemenmuocms (OPMHUPOBAHUE MPEIICTABICHUH 00 UACAX U METOAAX
MaTeMaTHKH, O MaTeMAaTUKe KaK YHUBEPCAJILHOM SI3bIKE HAyKH, CPEACTBE MOJCINPOBAHMS
SBJICHU U TPOLIECCOB; (POPMUPOBAHHUE IOHUMAHUS, YTO TEOMETPHUECKUE (POPMBI SIBIISIOTCS
UeaIM3UPOBAHHBIMU 00pa3aMu peanbHbIX 0OBEKTOB);

- NPAaKmu4eckylo MamemamuyecKyro KomnemeHmunocms (OBJIaJJIEHUE SI3bIKOM I'€OMETPUN B YCTHOMN
U MUCbMEHHOH (opMe, TeOMETPUUYECKMMHU 3HAaHUSMH U YMEHHUSIMH, HEOOXOIUMBIMU IS
M3YYEHHUS LIKOJIbHBIX €CTECTBEHHO-HAYYHBIX JUCLUUIUIMH; OBJIAICHUS IPAKTUUECKUMU
HaBBIKAMH HCII0JIb30BaHMsI TEOMETPUYECKUX UHCTPYMEHTOB Ul N300paxkeHus puryp,
HaXO0X/IEHUS UX pa3MepoB);

- COYUANbHO-TUYHOCMHYIO KOMNemenmHoCcms (Pa3BUTHE JJOTMUYECKOTO MBILIUICHUS,
QITOPUTMHUYECKOH KyJIBTYphI, IPOCTPAHCTBEHHOTO BOOOPaKEHUS, UHTYUIIMH, KOTOpPbIE
HE00XOAUMBI JJIs IPOJIOJDKEHUS 00pa30BaHMs U /ISl CAMOCTOSITEIbHOM e TEIbHOCTH;
(bopmMHpoBaHUE YMEHHS MTPOBOIUTH APTYMEHTAIIMIO CBOETO BBIOOpA MITH X0J1a PEIICHU 3a/1a4H;
BOCIIUTaHHUE CPEJCTBAMU MAaTEMaTUKH KyJIbTYpbl JMYHOCTH Yepe3 3HAKOMCTBO C UCTOpUEH
T€OMETPHUH, FIBOJIIOIIMEN TEOMETPUUYECKUX UICH).

Komnemenmuocmuolii nooxo0 onpenenser clenyroume OCOOEHHOCTH MPEAbIBICHUS COJEPKaHUS
00pa3oBaHMs: OHO IMPEACTABICHO B BUAE TPEX TEMATUYECKHX OJIOKOB, 00ECHIEUMBAIOMINX (POPMUPOBAHUE
KomneTreHUuuil. B mepBoM Osioke MpeaCTaBleHbl JUAAKTHUYECKUE €AMHUIBI, 00ecHeunBaroye



COBEPIICHCTBOBAaHUE T'€OMETPUUECKHX HaBBIKOB. BO BTOpOM - MUIaKTHYECKUE €IUHUIIBI, KOTOpPbIE
COZIEpPKaT CBEJCHUS M3 UCTOPUU I'€OMETpUH. DTO COAEp)KaHue OOyueHHUs ABISIETCS 0a30i ISl Pa3BUTHS
KOMMYHHUKATUBHOM KOMIIETEHIIMM Yydamuxci. B TperbeM Oiioke NpeaCTaBlIEHbl TUAAKTHYECKUE
SIUHUIIBI, OTpAXaromue HWH(OOPMAIMOHHYI0 KOMIETCHIIMIO W OOECICUMBAIOUINE pa3BUTHE Y4eOHO-
MO3HABATEIBHON U pe(ICKCUBHON KOMIICTCHIINH.

[Ipuniuner oTOOpa conepXaHusl CBA3aHbl C IIPEEMCTBEHHOCTBIO LENIE 0Opa3oBaHUSI Ha Ppa3IMYHBIX
CTYNEHSIX U YPOBHSAX OOYy4YeHHUs, JIOTUKOM BHYTPUIIPEIMETHBIX CBs3€i, a TaKkke C BO3PACTHBIMHU
OCOOCHHOCTSIMH PA3BUTHSI YUAIIIUXCSL.

Juunocmnan opuenmayusa o6pazoBaTEILHOTO MPOIIECCA BBISBIIAET IPHOPUTET BOCIIUTATEIBHBIX U
pa3BuBaromux neiei o0yueHns. CriocoOHOCTh yyamuxcs HOHUMATh IPUYHHBI U JIOTUKY Pa3BUTHS
MaTeMaTHYECKUX MPOLIECCOB OTKPHIBAET BO3MOKHOCTD JIJIsl OCMBICIIEHHOTO BOCIIPHUSITHS BCETO
pa3Ho00pa3usi MUPOBO33PEHUYECKUX, COLIMOKYIBTYPHBIX CHCTEM, CYIIECTBYIOIMX B COBPEMEHHOM MHPE.
Cuctema yueOHbIX 3aHATUH MPU3BaHA CLIOCOOCTBOBATH PA3BUTHIO JIMYHOCTHON CaMOUACHTU(UKALINY,
TYMaHUTapHOHM KyJIbTYpBhl IIKOJLHUKOB, UX PHUOOIICHUIO K €CTECTBEHHO-MAaTEMaTUIECKOH KyJIbTYpE,
MOTHUBAIMH K COLUAILHOMY MTO3HAHUIO H TBOPUECTBY, BOCIIUTAHUIO TMYHOCTHO U OOIIECTBEHHO
BOCTPEOOBAaHHBIX KaueCTB, B TOM YHUCIIE IPAKIAHCTBEHHOCTH, TOJIEPAHTHOCTH.

JleamenvHocmHublil OOX00 OTPAXKACT CTPATETHIO COBPEMEHHOM 00pa30BaTEeIbHON IMOJTUTUKH:
HEOOXOMMOCTh BOCIIUTAHHUS YEJIOBEKA U IPaKJaHWHA, HHTETPUPOBAHHOTO B COBPEMEHHOE EMY
00I11eCTBO, HAIIEIEHHOTO HAa COBEPILEHCTBOBaHME 3TOro obmiectBa. CucTemMa ypoKOB
COPHEHTUPOBaHA HE CTOJIBKO HA IIepe/iauy «TOTOBBIX 3HAHUID, CKOJIBKO Ha ()OPMHUPOBAHUE aKTUBHOM
JUYHOCTH, MOTUBUPOBAHHOM K CaMOOOpa30BaHUIO, 00J1aJatoIIeil JOCTaTOYHBIMU HABBIKAMU U
IICUXOJIOTUYECKUMU YCMAHOBKAMHU K CAaMOCTOSITENIbHOMY ITOMCKY, 0TOOPY, aHAJIU3Y U UCIIOIb30BaHMIO
nHpopMaIi. DTO OMOXKET BIITYCKHHUKY aJIallTUPOBAThCs B MUpE, T1ie 00beM HHPOPMALIMU pacTeT B
reOMETPUUYECKOI MTPOTrpeccuu, Iie ColranbHas U NpoQecCHoHaIbHAas yCIEIIHOCTD HAMPSAMYIO 3aBHCAT
OT MO3UTHUBHOTO OTHOUICHHUS K HOBALIUSIM, CAMOCTOSATEIbHOCTH MBILUICHUS] U UHULIMATUBHOCTH, OT
TOTOBHOCTH HPOSIBIISITH TBOPUYECKUI TTOAXOA K A€y, UCKaTh HECTAHAAPTHBIE CIIOCOOBI PELICHUs POOIIeM,
OT KOHCTPYKTUBHOTO B3aUMOJICHCTBHS C JIFOJIbMHU.

Junakruueckas Mojieab 00yUeHHs U NIeJarorHuecKrue CpesICTBA OTPaKat0oT MOIEPHU3ALIMIO OCHOB
y4eOHOro Ipolecca, UX NepeoprueHTAINIO Ha IOCTHKEHUE KOHKPETHBIX PEe3YyJIbTaTOB B BUJIE
c(hOPMHUPOBAHHBIX YMECHHI U HABBIKOB YYaIIUXcsi, 0000IIEHHBIX CIIOCOO0B ACSITEIHLHOCTH.
DopMUpPOBaHUE 1IETOCTHBIX MPEICTABICHUI 0 TeOMETPUH OYAET OCYIIECTBISATHCS B XOZ€ TBOPUECKOI
JESITeTbHOCTH y4YaIluXCsl Ha OCHOBE JINYHOCTHOTO OCMBICIICHUS] TEOMETPUUECKUX (PAKTOB U SBJICHHIA.
0c000€e BHUMaHUE YJIeJIAeTCsl T03HABATENIbHOM aKTUBHOCTH YYaIlIUXCsl, UX MOTUBUPOBAHHOCTH K
CaMOCTOSITeNIbHON yueOHOM padoTre. DTo mpenmnonaraeT Bce 6osiee MUPOKOe NCIOIb30BAHNE
HETPaTUIIMOHHBIX (HOPM YPOKOB, BTOM YHCIIE METOIUKHU ACIOBBIX U POJIEBBIX UTP, MPOOIEMHBIX
TUCKYCCHIA, MEXIPEAMETHBIX HHTETPUPOBAHHBIX YPOKOB HT.]I.

[Tnanupyercs MCHONB30BaHUE CIIEAYIOMINX TEXHOJIOTUH B MPEIoIaBaHUuU MIpeIMeTa:

® TEXHOJIOTMHU IIOJIHOTO YCBOECHMUS;
® TEXHOJIOTMH 00y4YeHMs Ha OCHOBE PEILlEHUS 3ajay;
® TEXHOJOIWU OOYUYCHHS Ha OCHOBE CXEMAaTHYECKHX M HOBBIX 3HAKOBBIX MOJIEIEH.

Jly1s ecTeCTBEHHO-MaTEeMAaTUYECKOT0 00Pa30BaHUs IPUOPUTETHBIM MOXKHO CUMTATh Pa3BUTHE
YMEHHMM CaMOCTOSITENIbHO 1 MOTUBUPOBAHHO OPraHU30BbIBaTh CBOIO I103HABATENbHYIO, UCIIOJIb30BaTh
3JIEMEHTBI IPUYUHHO-CIIECTBEHHOTO U CTPYKTYPHO- (DYHKIIMOHATBHOTO aHAJIN3a, OIPEICIATh
CYILIECTBEHHBIE XapaKTEPUCTUKU U3Yy4aeMOro 0OBEKTa, CAMOCTOATEIILHO BEIOUPATh KPUTEPUH IS
CpPaBHEHHS, COTIOCTABJICHHUS, OLICHKH U KJIacCU(PUKALUU OOBEKTOB - B IPOrpaMMe 3TO SBISETCSI OCHOBOU
JUIS LIeJIeTIONaraHusl.

I/I3yquHe T'COMETpHU B 7-9 knaccax HalpaBJICHO Ha JOCTHXKCHUC CJICAYIOINX 1eneit:

Hanpasnenue Komnerenunn
pa3BUTHUS
JInuHOCTHOE ® pa3BUTHUE JOTUYECKOTO U KPUTUYECKOTO MBIIICHUS, KYJIbTYpPbI PEUH;

® BOCMUTaHHE KayecTB JIMYHOCTH, OOECNEeUMBAIONINX, YBaXKEHUE K
UCTUHE U KPUTHUYECKOTO OTHOUIEHUS K COOCTBEHHBIM M UYKUM
CYXKICHUSM;

* (GopMHpOBaHHE Y YYaIIMXCSd HWHTEJUIEKTYaJbHOM YECTHOCTH U




OOBEKTHBHOCTH, CIIOCOOHOCTH K  IPEOJOJICHHIO  MBICIUTEIbHBIX
CTepeOTI/IHOB, BBITCKAKOIIINUX U3 O6I)IZI€HHOFO OIIbITa

® (hopMHUpOBaHHE KA4E€CTB MBIILICHHS, HEOOXOIUMBIX JUIS aJanTalud B
COBPEMEHHOM HH(POPMAIIMOHHOM OOIIECTBE;

® pa3BUTHE HWHTEpeca K  MaTeMaTHYECKOMY  TBOPUYECTBY U
MaTEMAaTHYECKUX CIIOCOOHOCTEHN

¢ ®opMHpOBaHUE MPEACTABICHUNA 00 UAEAX U O METOAAX MaTeMaTHUKU
Kak 00 yHHMBEpCaJbHOM  SI3bIKE HAyKM U  TEXHUKH, YacTH
o0111e4eI0BEYECKON KYIbTYPBHI;

* VYMmeHue BHUAECTh MAaTEMaTHYECKYI 3aJady B OKpYXKarolleM MHpE,
UCMOJb30BaTh MaTeMaTHMUYECKHE CpEACTBA HAINSATHOCTH (PUCYHKH,
MertanpeamMeTHoe | 4YepTeXH, CXEMbl) [ WIUTFOCTPALluU, HHTEPIPETAliH, apryMEHTallIH;

e OBjajaeHHe yMEHUEM JIOIMYECKHM OOOCHOBBIBATH TO, YTO MHOTHUE
3aBUCHUMOCTH, OOHapyX€HHbIE IIyTEM pPacCMOTPEHHUS  OTAEIbHBIX
YaCTHBIX CIIy4aeB, UMEIOT 00lliee 3HAaUeHNE U PACHpPOCTPAHSIOTCS Ha BCe
burypel  OmpeneNeHHOro BHIA, UM, KpPOME TOrO, BBIpadaTHIBATH
NOTPeOHOCTh B JIOTHUECKOM 00OCHOBaHHMHU 3aBUCHUMOCTEN

* BrigBiieHHE NPAKTUYECKON 3HAYMMOCTH HAyKH, €€ MHOT00Opa3HbIX
MIPUWIOKEHUN B CMEXHBIX JUCLUIIIMHAX U MOBCEJHEBHON IEATEIBHOCTH

JIIOIEH;
[IpenmerHoe e (Co3nmanue ¢dbyHnamenta A MaTeMaTHU4eCKOIro pa3BUTHS,
(bOpMI/IpOBaHI/ISI MECXaHN3MOB MBIIJICHUA, xapaKTepHHx JJISA

MaTeMaTHYECKOU eI TeIbHOCTH.

Ha ypoBHe ocHOBHOT0 00111eT0 00pa30BaHus 3a/1a4i yU4eOHBIX 3aHATUH OIpeIeNIeHbl KaK
3aKperyieHre YMEHUI pa3/ieNsiTh MPOLECChl Ha ATAlbl, 3B€HbS, BBIIEIATh XapaKTepHbIe IPUUNHHO-
CJICZICTBEHHBIEC CBSI3H, ONPEACTATh CTPYKTYPY 0ObEKTa MO3HAHUS, 3HAYMMble (DYHKIIMOHAJIbHBIE CBSA3U U
OTHOIIIEHHUS MEX/1y YaCTsMU I€JIOT0, CPAaBHUBATh, COMOCTABIIATh, KJIaCCU(PHUIIMPOBATh, PaH)KUPOBATh
OOBEKTHI 110 OAHOMY WJIM HECKOJIIBKUM MPEUI0KEHHBIM OCHOBAaHUAM, KpuTepusiM. [Ipuniunuansaoe
3HaYeHHE B paMKax Kypca IpuoOpeTaeT yMeHHe pa3audarh (aKkThl, MHEHHUS, JOKA3aTeIbCTBA,

TUIOTE3bI, aKCHOMBI

[Tpu BBIMOTHEHUH TBOPUYECKUX paboT HopMUpYETCS YMEHHE ONPEEIIATh aleKBaTHbIE CIIOCOOBI
perieHus yueOHOH 3a/1a41 Ha OCHOBE 33JaHHBIX aJlTOPUTMOB, KOMOMHUPOBATH U3BECTHBIE aJITOPUTMbI
JIeSITEIbHOCTH B CUTYAlIUAX, HE MIPEIOoJIaraloliuX CTaHIapTHOIO IPUMEHEHUS OJTHOTO U3 HHX,
MOTHBUPOBAHHO OTKAa3bIBaThCs OT 00pa3ia AeITeNbHOCTH, HCKaTh OPUTHHAIIBHBIC PEIICHUS.

VYyamuecs OKHBI IPUOOpPECTH yMEHHSI 10 GOPMUPOBAHUIO COOCTBEHHOTO aJIFOPUTMA PEIICHUs
MI03HABATENbHBIX, (OPMYJINPOBATH MPOOJIEMY U LIETH CBOEH pabOThI, ONIpeNIeNATh aIeKBaTHbIE CIIOCOOBI
Y METOJIbI PeIlIeHus 3aJ]aui, IPOrHO3UPOBATh 0KHMJIA€MBIH PE3yJIbTaT U COMOCTABIISATh €T0 C
COOCTBEHHBIMU T€OMETPUYECKHUMHU 3HAHUSMHU. Y Uallluecs TOJKHbI HAyUYUThCS MIPECTABIATh
pe3yNbTaThl UHAUBUAYATBHON U TPYIIIOBOM MO3HABATENbHOMN AESITEIbHOCTH B (hOpMax KOHCIIEKTA,
pedepara, pereH3uu.

Ha ypokax yuamuecss MOTyT 60Jiee YBEpEHHO OBJIAJETh MOHOJOTHYECKON U JUATOTHYECKON pe -
4Ybl0, YMEHHEM BCTYIIAaTh B peueBOe OOIIEHUE, yYacTBOBATh B JUasiore (IOHUMAaTh TOUKY 3peHHs cobe -
CeJHMKa, MpU3HABaTh MPAaBO HAa HMHOE€ MHEHHUE), MPHUBOJIUTH NPUMEpHI, NMOAOUPATh APTyMEHTHI,
nepedpazupoBatb MbICIb (OOBSICHATh «UHBIMU CIOBaMH»), (HOpMyIupoBaTh BBIBOIBL. [l pelieHus
MO3HABATEJIbHBIX M KOMMYHHMKATUBHBIX 33/1a4 Y4Yal[UMCs I[peylaraeTcsl HCIONb30BaTh pa3InuHbIe
WCTOYHMKU MH(OpPMAIIMH, BKIIIOYAs SHLUKIIONEINH, CIIOBApH, HHTEPHET-PECYpChl U Apyrue 0a3bl JaHHBIX,
B COOTBETCTBMM C KOMMYHHKAaTHBHOM 3afadei, cepoil M cuTyauueil oOIIeHHs OCO3HAHHO BBIOMpATh
BBIPAa3UTEIIbHBIE CPEJICTBA SA3bIKA U 3HAKOBBIC CHUCTEMBI (TEKCT, TAOIUIIA, CXeMa, ayJMOBH3YaJIbHbIA psia U
ap.).

AKIIEHTUPOBAaHHOE BHHMAaHHE K MPOAYKTHBHBIM (opMaM Y4eOHOH AeATeTBbHOCTH MpEeAroiaraet
aKTyaJIU3alMI0 UHDOPMAYUOHHOU KOMNemenmHoCcmu yuyauuxcs: (HOpMUpOBaHUE MPOCTEHIINX HABBIKOB
paboThI C UCTOUHUKAMH, MaTepUaIaMH.



Bosnbiryto 3HaUMMOCTh OOpPA30BAHUSL COXPAHSIET UHDOPMAYUOHHO-KOMMYHUKAMUBHAS Oesimeilb-
HOCMb yuauwjuxcs, B paMKax KOTOPOW pa3BUBAIOTCS YMEHHUS U HABBIKU NOMCKA HYXHOH HH(OpMaIH 10
3a/1aHHOM TeMe B MCTOYHHMKAX Pa3IMYHOrO THUIA, U3BJIEYEHHs HEOOXOIUMOM MH(POpPMALIMK U3 HCTOYHUKOB,
CO3/IaHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTeMax (TEKCT, Tabmuia, rpaduk, AuarpaMma, ayJauoBH3yaTbHBIN
psn U 1p.), nepeBoja MHGOpPMALMK U3 OAHOW 3HAKOBOW CHUCTEMbI B JIPYrylO (U3 TeKcTa B TaOJuIly, U3
ayJMOBU3yalIbHOTO psiia B TEKCT W Jp.), BHIOOpAa 3HAKOBBIX CHCTEM aJE€KBATHO MO3HABATEIbLHOW M
KOMMYHUKaTUBHOM CHUTYallUH, OTIEJICHUS OCHOBHOM HMH(OPMALMM OT BTOPOCTENEHHOH, KPUTUYECKOIrO
OLICHMBAHHUS JIOCTOBEPHOCTH IMOTYYEHHON MH(OPMALIUH, MIepeiadun coaep kaHuss HH(POPMAIK aJIeKBaTHO
IIOCTaBJIEHHOH 1eH (CXKaTo, MOJIHO, BEIOOPOYHO). Yyaliuecs A0JKHbBl YMETh Pa3BEPHYTO 0OOCHOBBIBATH
CYXXIICHHUSI, JaBaTh OMpeJeNICHHs], IPUBOIUTH JOKA3aTelbCTBa (B TOM YHUCIE OT MPOTHBHOTO), OOBSICHATH
U3yUYECHHBIE MOJIOKEHUSI Ha CAMOCTOSITENBHO 110100paHHBIX KOHKPETHBIX PUMepax, BiIaJeTh OCHOBHBIMU
BUIaMH ITyOJIWYHBIX BBICTYIUICHHH (BBICKA3bIBaHHS, MOHOJIOT, IHMCKYCCHS, IOJEMHKA), CIIEA0BATh
TUYECKMM HOpMaM M IIPaBUJIAM BEICHUSA AManora, nuciyTa. [Ipeamnonaraercs: yBepeHHOE HCIIOIb30BaHUE
yUYAIMMHUCST MYJIbTUMEIUHHBIX PECypCOB M KOMIIBIOTEPHBIX TEXHOJOTMH Uit 0O0pa®OTKH, Mepeaadd,
cUCTeMaTH3ald MH(OPMALMK, CO3laHus 0a3 JaHHBIX, MPE3EHTALUUM pPe3yJbTaTOB IO3HABATEIBLHON M
IIPAKTUYECKOM JIEATEIIBHOCTH.

CranpgapT OpHEHTUPOBAaH Ha BOCIMTaHME IIKOJIBHUKA-TPaXXIAHWHA WU narpuora Poccuu, paseButHe
JyXOBHO-HPABCTBEHHOI'O MUPA LIKOJBHUKA, €70 HAIIMOHAJIBHOTO CAMOCO3HAHUS. DTH I10JIOKEHUS HAIIIU
OTpaXEHHE B COJEpXKaHMM YpPOKOB. B mporecce oOydeHHs NOIKHO ObITb CGHOPMUPOBAHO yMEHHE
(bopMyIHpOBaTH CBOM MUPOBO33PEHUECKUE B3IJISIABI M HA 3TOM OCHOBE - BOCIHTAHUS TPAXKIAaHCTBEHHO CTH
Y IIATPHOTU3MA.

Cpoxu peaju3anuy NPOrpaMmbl:
[Iporpamma paccuurtana Ha 3 roja

O0mas xapakTepucTHKa Kypca reomeTpuu B 7-9 kiaccax

B Kypce yCIOBHO MOXKHO BBIACIHTH CIEAYIOIIUE COAEpXKaTelbHble JMHUM: «HarmsaaHas reomerpus»,
«["eomerpuueckue Qurype», «M3mepeHne TreoMeTpHUuYecKuX BeanmuuH», «KoopamHate, «BekTopb,
«Jloruka u MHOKECTBaY, «I'€OMETpyUs B ICTOPUIECKOM Pa3BUTHI.

Marepuain, otHocsmuMics K JuHUK «HarnsaHas reomerpus» (3JIEMEHTHI HAIJISTHOM CTEPEOMETPUN),
CIOCOOCTBYET Ppa3BUTUIO IPOCTPAHCTBEHHBIX IMPEJCTABICHUI yyaluxcs B paMKax H3y4YEHHs
IJIAHUMETPHUU.

Conepxanune pasznenoB «l'eomerpuueckue ¢uryps»y u «V3MepeHue reoMeTpUYECKUX BEIUYUH)
HALIEJICHO Ha TMOJyYeHHWE KOHKPETHBIX 3HAHMH O TeOMETPHYECKOl ¢urype Kak BaKHEHIIeH
MaTeMaTu4eCcKOM MOJENN Ul ONMCaHWsA OKpyXKaromero mupa. CHCTeMaTu4ecKoe H3y4YeHHE CBOMCTB
TEOMETPUUECKUX (DUTYp TMO3BOJMT Pa3BUTh JIOTMYECKOE MBIIUICHHE W T0Ka3aTh NPUMEHEHHE 3THX
CBOWCTB IIPH PEIICHUH 33134 BBIUYMCIUTEIBHOIO U KOHCTPYKTUBHOI'O XapaKTepa, a TAKXKe IIPU PELICHUU
MIPaKTUYECKUX 3a]1a4.

Marepunai, OTHOCSAIIMICS K conepKaTeIbHbIM JTHHUAM «KoopanHate»y u «BeKTopel», B 3HAUUTEIBHOU
CTeNeHH HEecéT B cebe MEXIpeAMETHbIEC 3HAHUS, KOTOPbIEe HAXOASAT MPUMEHEHUE KaK B Pa3IMYHBIX
MaTeMaTHYECKUX TUCLMIUIMHAX, TaK U B CMEXKHBIX IIPEAMETax.

OcoOeHHOCTBIO TUHUM «JIOrMKa U MHOKECTBa» SIBJIIETCS TO, YTO NPEACTABICHHBIN 31€Ch MaTepHal
IPEUMYILECTBEHHO M3Y4aeTCsl IPU PACCMOTPEHMH PAa3IM4YHBIX BOIPOCOB Kypca. COOTBETCTBYIOIIMHI
MaTepual HalelleH Ha MaTeMaTHUECKOe pa3BHTHE y4alllMxcs, (OpMUpOBaHUE Y HUX yYMEHHS TOYHO,
CKAaTO M SICHO M3JIaraTh MBICIM B YCTHOM U NINCBMEHHOH pEYH.

Jlunus «'eoMeTpHsi B HCTOPUYECKOM PAa3BUTHIY MpeIHa3HaYeHa ISl (JOPMUPOBAHUS TPEIICTABICHUNA O
IeOMETPUM KaK 4YacTH YeJIOBEUECKOM KyJIbTYphl, sl OOIIEro pa3BUTHs LIKOJIBHUKOB, Ul CO3JaHMs
KYJIBTYPHO-UCTOPHUYECKON CpeJibl O0YUEHHUSI.

ABTOpCKHe IPOrpaMMbl, HA OCHOBE KOTOPBIX pa3padoTrana paGoyasi mporpaMmma.

1.Pabouas mporpamma k yueOnuky JI.C. Atanacsna, B.®. Byty3zoBa. u nap. 7-9 kmaccel: yueOHOE
nocobue 11 obreoOpazoBarenbHbix opranuszanuii/B.®d.byty3os. M.: [Ipocsemnienue, 2016.

2. Pabouas mporpamma mo reomerpun Kk YMK JL.C. Artanacsna, B.®. Bbyrty3oBa. 7-9 kiaccel
/Cocrasurens I'.M.MacnakoBa. M.: Bako, 2014.



3.Paboune mnporpammbl mo yueOHukam JI.C. Artanacsna, B.®. byry3oBa. m ap. 7-9 kmaccel. -
Bonrorpan: Yuutens, 2012

Onucanue Mecta yueOHOro npeaMeTa B y4eOHOM IJIaHe.
VYueoOnsiii npeamet «I'eometpus. 7-9 kiace» OTHOCUTCS K 00pa3oBaTebHOM 00macTn «MareMaTukay.
B yue6nom muiane KOI'OBY st nereit-cupot «Jlerckmii mom-mkona ¢. Benukopenikoe KOpbsHCKOTO
paiioHa» Ha M3y4YeHUE reoMeTpuu B 7-9 Kiaccax OTBOAUTCS 68 4acoB M3 pacuera 2 4 B HEACIIO B
TEUEHHE KaXKJIOTO rojia o0y4eHws, Bcero 204 gaca.

ILanupyemble pe3yJIbTATHI 0CBOEHHSI TeOMeTPUH 7-9 KJIacchl
[Iporpamma oOecrneunBaeT JOCTUKEHUE CIEAYIONIUX PEe3yIbTaTOB OCBOCHHUS 00pa30oBaTEIbHOM
MporpaMMbl OCHOBHOTO 0011ero o0pa3oBaHHUs:
JUYHOCMHbIE!

1) popmupoBaHue OTBETCTBEHHOT'O OTHOUIEHUS K YYEHUIO, TOTOBHOCTU U CIIOCOOHOCTH
o0yyaromuxcs K CaMOPa3BUTUIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBALMU K 00yUYECHUIO U
110 3HaHUIO, BEIOOPY AanbHelnero oopa3oBanus Ha 0a3e OPUEHTUPOBKU B MUpPE Mpodeccuit
U npodeccuoHaIbHBIX MPEANOYTEHUH, 0CO3HAHHOMY MOCTPOCHUIO HHAUBUAYAIbHON
o0pa3oBaTenbHON TPACKTOPUH C YIETOM YCTOMUYMBBIX MO3HABATEIBHBIX HHTEPECOB;

2) GopmupoBaHHE IEIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIICCTBEHHOW MPaKTUKH;

3) ¢popmMupoBaHME KOMMYHUKATUBHON KOMIETEHTHOCTHU B OOIIEHUU U COTPYIHUYECTBE CO
CBEPCTHUKAMHU, CTAPIIMMU M MJIAJIIMMH B 00pa30oBaTeIbHOM, 00IIECTBEHHO MOJIE3HOM,
y4eOHO-HUCClIeIOBAaTEIbCKON, TBOPUYECKOM U JPYyrUX BUJAX JESITEIbHOCTH;

4) yMmMeHue SCHO, TOYHO, TPAMOTHO M3JaraTh CBOW MBICIIH B YyCTHOW U MUCHbMEHHOU pedH,
MOHUMATh CMBICI MMOCTABJICHHON 3a/lauy, BHICTPAUBATh apryMEHTALUIO, IPUBOIUTH
MpUMEPbl 1 KOHTPIPUMEPHI;

5) KpUTUYHOCTb MBIIIJICHHUSI, YMEHHE PAacIO3HaBaTh JJOTHUYECKH HEKOPPEKTHBIE
BBICKA3bIBaHMS, OTIMYATh TUIIOTE3Y OT PaKTa;

6) KpeaTUBHOCTb MBIIUICHHUS, HHULIMATUBA, HAXOJYUBOCTh, AKTUBHOCTb MPHU PELUICHUU
reOMEeTPHYECKUX 3a/]ay;

7) ymeHue KOHTPOJUPOBATh MPOIECC U pe3ybTaT yueOHOI MaTe MaTUUECKON e TebHOCTH;

8) cmocoOHOCTh K AMOIMOHAILHOMY BOCIPHSTHIO MAaTEeMaTH4e CKUX 00BEKTOB, 3a/1a4,
peuIeHui, pacCcyKAeHUi;

Memanpeomemuuvle:

1) yMeHHe CaMOCTOSTENbHO TMJaHUPOBATH aJIbTEPHATHUBHbIE NYyTH JOCTHIXKEHUS LieJel,
OCO3HAHHO BbIOMpaTh Haumbosee H(PPEKTUBHBIE CIOCOOBI  pemeHus y4yeOHBIX U
MO3HaBaTEJIbHBIX 33/a4;

2) yMEHHE OCYLIECTBIATh KOHTPOJIb 10 PE3YAbTATY U IO CIIOCO0Y AEUCTBUSA HA YPOBHE
HPOU3BOJIBHOTO BHUMAHUS U BHOCUTh HEOOXOJAUMbIE KOPPEKTHUBBI;

3)yMeHuUe aJleKBaTHO OLICHUBATh MPABWIBHOCTD MIIN OMHOOYHOCTH BBHIMOJHEHUS YU4eOHOU
3aga4yu, €€ OObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTHU €€ pelIeHus;

4) 0CO3HAHHOE BIAJICHUE JTOTUUYECKUMHU JCHCTBUSIMH OIpEaeIeHUS MOHITUH, 0000meHus,
YCTaHOBJICHUS aHAJOTUH, KJacCUuPUKALMU Ha OCHOBE CAMOCTOSITEIbHOTO BhIOOpa
OCHOBAHUW U KPUTEPHUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBA3CH;

5) yMeHHe ycTaHaBJIMBATh NPUUMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JJOTUYECKOE PACCyKICHHE,
YMO3aKJII0UeHHE (MHAYKTUBHOE,

NeNYKTUBHOE U 10 aHAJOTUH) U BBIBOJBI;

6) ymMmeHue co3/1aBaTh, IPUMEHSTh U TPeoOpa30BbHIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA,
MOJIEIM M CXEMBI JJId pellleHus] yueOHBbIX U MO3HaBaTEIbHBIX 3a1a4;

7) yMeHHE OPTraHU30BBIBATH yUEOHOE COTPYAHUYECTBO UM COBMECTHYIO JEATEIBHOCTH C
YYUTEJIEM U CBEPCTHUKAMHU: OMPEAEIATh LeJIU, pacipeneiaaTh QyHKIUU U POIH
Y4aCTHHUKOB, 001IHe crmocoObl paboThl; yMeHHe paboTaTh B TPYIINNe: HAXOIUTh o0miee
pelieHue U pa3pemarh KOHQIUKTH Ha OCHOBE COTJIACOBAHMS MO3UIUNA U yuéTa HHTEPECOB;
ciymath maptépa; GopMyIMpoBaTh, apryMEHTHPOBATh M OTCTaMBATh CBOE
MHEHHE;



8) popmupoBaHue U pa3BUTHE YUeOHOM U OOIIECMOIB30BATENHCKOM KOMIETEHTHOCTH B 00JIaCTH
HCTIOJIb30BaHUS HH()OPMAIITMOHHO-KOMMYHUKAITUOHHBIX TexHomorui (MKT-
KOMIIETEHTHOCTH);

9) mepBoHayaNbHBIC TPEACTABICHUS 00 UIIESX U O METOJaX MAaTEMAaTUKH KakK 00
YHHUBEPCAJIBHOM f3bIKE HAYKH U TEXHUKHU, O CPEACTBE MOJEIUPOBAHUS ABICHUN U
IPOLIECCOB;

10) ymeHue BUAETh MaTEMaTUUECKYIO 3aJlJauy B KOHTEKCTE MPOOJIEMHON CUTyallul B APYTHUX
TUCHHUIUIMHAX, B OKPYXKAIOMIEeH KU3HHU;

11) ymMeHue HaXOIUTh B PA3JIMYHBIX HCTOYHUKAX UHPOPMAIMIO, HEOOXOAUMYIO JJId pelleHus
MaTreMaTU4eCcKuX NpoOieM, U MPeACTABIATh €€ B MOHATHON GopMe; IPUHUMATD pelIeHue
B YCJIOBUSIX HENOJHOW M M30BITOYHOM, TOUHONW M BEPOSTHOCTHONW UHpOpMaLuy;

12) ymMeHue noHMMaTh U UCIO0JIb30BaTh MATEMATUYECKUE CPEACTBA HArISAAHOCTU (PUCYHKH,
YepTEekKH, CXEMBbl M JIp.) AJIS WLIOCTPALUH, HHTEPIPETAalluU, apTyMEHTAllNY;

13) yMeHue BBIIBUTATh TUIIOTE3bl IIPU PEIICHUH yUEOHBIX 3a7a4 U MOHUMATh HEOOXOJUMOCTh
UX NPOBEPKH;

14) ymeHue NpUMEHATh UHAYKTUBHBIE U JE€1YKTUBHBIE CIIOCOOBI pacCyKIEHUN, BUAECTD
pas3iIn4Hble CTPATETUM PEIIeHUs 3a/1ay; IOHUMAaHHE CYIIHOCTH aJTrOPUTMHYECKUX
OpeANnrCcaHuid U YMEHHE JeHCTBOBATH B COOTBETCTBUHU C MPEAJIOKEHHBIM aJIr'0 PUTMOM;

15) yMeHue caMOCTOSTENIbHO CTaBUTh LI€JIU, BHIOUPATH U CO3/1aBaTh AJTOPUTMBI JJIs
peuieHus ydeOHBIX MaTeMaTHYECKHUX Mpoliem;

16) ymMeHMe IUIaHUPOBAaTh M OCYILECTBIATH JACSATEIbHOCTb, HAIPABICHHYIO Ha peLICHUe
3a7a4 MCCJIEJ0BATEIbCKOIO0 XapaKTepa;
npeomemuovle:

1)oBnagenue 6a30BBIM MOHATUWHBIM alllapaToOM IO OCHOBHBIM pa3feiiaM COACpPKaHUS;
npejacTaBiIeHUE 00 OCHOBHBIX U3yYaeMbIX MOHATUAX (YMCIO0, TeOMeTpuueckas Gurypa) Kak
BaXKHEUITUX MATEMaTHUUYECKUX MOJECIISIX, MO3BOJISIONIMX OMKUCHIBATh U U3y4aTh pealibHbIC
IPOLECCH U SIBJICHUS;

2)ymenne paboTaTh C FTEOMETPUUYECKUM TEKCTOM (aHaJIM3UPOBATh, U3BJIEKATh HEOOXOAUMYIO
uH(}OpMaIuI0), TOUHO U I'PAMOTHO BBIPAXKaTh CBOU MBICIU B YCTHOH U MUCbMEHHOMN peun
C IPUMEHEHUEM MAaTEMaTHUYE€CKON TEPMUHOJIOTHU U CUMBOJIUKH, UCIIOIb30BaTh Pa3IMYHbIC
A3bIKM MaTE€MaTUKHU, IPOBOJUTH KJIaCCU(PUKALUK, JOTHUecKue 000CHOBaHUS,
JI0Ka3aTeNnbCcTBa
MaTEeMaTHYECKUX yTBEPXKACHUI;

3)oBnageHue HaBbIKAMU YCTHBIX, MIMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUUCICHUH;

4) oBjaJeHNE reOMETPUUYECKUM SI3bIKOM, YMEHHE UCIOJIb30BaTh €TI0 JJs ONMUCAHUA NPEIMETOB
OKPY’KaIoIIero Mupa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUNA U N300pa3UTEIbHBIX
YMEHMH, NpHOoOpEeTEeHNE HaBbIKOB I€OMETPUUECKUX TOCTPOEHUI;

5)ycBoeHue cucTeMaTHueCKUX 3HAHUM O TNIOCKUX (UTypaxX M UX CBOMCTBAX, a TAKXKe Ha
HarjJIsiJHOM YPOBHE — O MPOCTEHIIHUX NPOCTPAHCTBEHHBIX TEJIaX, YMEHHE IPUMEHSITh
CHUCTEMAaTUYECKUE 3HAHUS O HUX JUIS PEIICHUS T€OMETPHYECKUX U MPAKTUYECKUX 3a/1a4;

6) ymMeHMe U3MepATh JIMHBl OTPE3KOB, BEJIMYUHBI YIJIOB, UCIIOIb30BaTh (OPMYIIbl 11
HaXOXJICHUS MEPUMETPOB, IIOMAaaeH U 00BEMOB TeOMETPUUECKUX DUTYD;

7)  yMeHue NPUMEHATh U3yUYECHHbIE NOHATHUS, PE3YyJIbTaThl, METObI JUIS peUIeHUs 3a7au
NPaKTUYECKOTO XapaKTepa U 3aa4 U3 CMEXKHBIX JTUCLUHUIIINH C UCIIOIb30BAHUEM TIPHU
HE0OXO0AMMOCTH CIIPAaBOYHBIX MAaTEpHUAJIOB, KaIbKYJIATOpPa, KOMIBIOTEPA.
Harnsignasi reomerpus
BeinycKkHUK HayuuTCs:

1) pacmo3HaBaTh Ha YepTEkKax, PUCYHKAX, MOACISIX U B OKPY>KAIOIIIEM MUPE TUIOCKUE U
[POCTPAHCTBEHHbIE T€OMETPUYECKHE (PUTYPBI;

2) pacrio3HaBath pa3BEPTKH KyOa, IPSMOYTOJIILHOTO MapauIeIenuIe a, PaBIIIbHON MUPAMUIBI,
LHWIMHAPA U KOHYCAa;

3) ompeaensaTh MO JIMHEHHBIM pa3zMepaM pa3BEPTKH (PUTYPHI IMHEHHBIE pa3Mepsl caMoil GUTYpHI U
Ha000pOT;

4) BBIYUCIATH 00BEM IPSAMOYTOIBHOTO HapauIeenHIeaa.

Buinycknux nonyuum 603mONCHOCMb:



5) evluucnamos 06BLEMBI NPOCMPAHCMBEHHBIX 2e0OMempUYecKUX (hueyp, COCMasieHHbIX U3
NPAMOY20TbHbIX  NAPANLENEeNUNEe00s;

6) yenyoumo u pazsums npedcmasieHus 0 NpOCMpPAHCMEEHHbIX 2e0MeMPUIecKux uaypax;

NPUMEHAMb NOHAMUE PA3GEPMKU OJIsl BLINOIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomerpuueckue purypnbl
BBbIITyCKHUK Hay4duTCs:
1) monb30BaThCS A3BIKOM T€OMETPUU JIJIsl OTIMCAHUS IPEIMETOB OKPY>KAIOLIEr0 MUpa U UX B3aMMHOTO
PaCTONIOKCHHUS;
2) pactio3HaBaTh U U300pakaTh Ha YEPTEKAX U PUCYHKAX T€OMETPHIECKUE QUTYPBI H UX
KOH(UTypaiuu;
3) HaXOJIUTh 3HAYECHUS JUTUH JTMHEHHBIX AJIEMEHTOB (UTYpP U UX OTHOIICHUS, TPaTyCHYIO MEPY YIJIOB OT
0 1o 180°, mpumeHsis ornpeeNeHNs, CBOMCTBA U MIPU3HAKU (UTYP U UX DIIEMEHTOB,
oTHoIIeHHs GUryp (PaBEHCTBO, MO00HE, CHMMETPHUH, TTOBOPOT, IMapaUICIbHBINA MTEPEHOC);
4) onepupoBaTh Ha 0a30BOM yPOBHE MOHSATUSMU T€OMETPUIECKUX (PHUTYD;
5) onepupoBath ¢ HayaJbHBIMU TMOHSATUSAMU TPUTOHOMETPHUU U BBIMOJIHATH 3JIEMEHTApHbIE
orepauuu Haja (DYyHKIUSMHE YIJIOB,;
6) pelaTh 3a1a4M Ha JOKa3aTeIbCTBO, ONMUPAICh HA U3yYEHHbIE CBOWCTBA GUTYP U OTHOIIEHUM
MEXJ1y HUMU U TIPUMEHsIST U3yYCHHBIC METO/IbI OKA3aTeNbCTB;
7) pelaTh HeCJIOXKHbIE 33/1a4i Ha IOCTPOEHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IIOCTPOESHUS C
MOMOIIBIO IIUPKYJIS U JTUHEHKY;
8) pemiath IIaHUMETPUUECKHE 3a/1a4 Ha HAX0XICHUE T€OMETPUYECKUX BEJIMYHMH 10 00pa3iam Uiu
ITOPUTMaM, peliaTh MPOCTEHIINE TNIAHUMETPUIECKUE 3a/1a4d B IPOCTPAHCTBE.
9) u3BjeKaTh HHPOPMAIIHIO O TEOMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTEKaxX B IBHOM
BHUJIE;
10)npuUMEHATD JUIsl pellIeHus 3a]]a4 reoMeTprueckre (haKThl, €CIIU YCIOBHS UX MPUMEHEHHS 331aHbI B
SABHOH (opme;
Boinycknux nonyuum 03MONCHOCHb:
11)osrademsv memooamu pewieHuss 3a0a4 Ha BbIYUCTEHU U 00KA3AMENbCMEA. MemoO0OM OMm
NPOMUBHO20, MEMOOOM NOO0OUSL, MemOOoOM nepedopa 6apuanmos u Memooom 2eoMempu -
YyecKux mecm mouex;
12) npuobpecmu onvim npumeneHus aneedpauiecko2o u mpu2oHoMempuiecKko2o annapama u
uoeu 08UNCeHUS NPU peuleHUU 2eoMempPULecKux 3a0ad,
13) o6n1ademov mpaouyuorHHol cxemMoll peuenus 3a0ay Ha noCmpoerHue ¢ NOMOUbI0 YUPKYIA
U TUHEUKU: aHaIu3, nocmpoenue, 00KA3amelbCmeo U ucciedosanue;
14) nayuumsca pewiams 3a0adu Ha ROCMPOEHUE MEMOOOM 2e0MempuU4ecKko20 Mmecma modex u
Memooom nooobus;
15) npuobpecmu onvim uccied08aHus c80UCmM8 NIAHUMEMPUYECKUX Pueyp ¢ NOMOUbIO
KOMNbIOMEPHBIX NPOCPAMM;
16) npuobpecmu onvim 6vinoaHeHUus npoekmos no memam: «l'eomempuueckue npeobpazosanus
Ha nrockocmuy, «llocmpoenue ompe3kos no popmyner;
17)Hay4uThCsl HCIIOJIb30BAaTh CBOWMCTBA TE€OMETPUYECKHX (UIYp A pelIeHHs THUIOBBIX 3ajad,
BO3HUKAIOIINX B CUTyaIHsIX TOBCEIHEBHOM JKU3HM, 33]]a4 MPAKTUIECKOTO COJIEPIKAHUS.

OTHomeHust

BbIyCKHHMK HAy4YHUTCSL:
l)onepupoBath Ha 0a30BOM ypOBHE TOHSATHUSMHU: PABEHCTBO (DUTYp, paBHbIC (QHUTYpHI, PaBEHCTBO
TPEYTrOJIbHUKOB, MapaJlIeIbHOCTh MPSAMBIX, HNEPHEHAUKYISIPHOCTh HPSAMBIX, YIJbl MEXIY MNPSIMbBIMHU,
MIEPICHIUKYIISIP, HAKIIOHHAS, TIPOCKITHUSI.

Buoinycknuk noayuum 603MOMCHOCMb.!
2)HCII0NIb30BAaTh OTHOIICHHSI JIJIsl PEIICHUS MPOCTEHIINX 3a/]a4, BO3HUKAIOIIUX B PEATbHOMN JKHU3HH.

I'eomeTpuueckune NocTpoeHus

BblITyCKHHK Hay4duTCs:
1)u3o0paxaTh THUIOBBIE IUIOCKHE (GUTYPHl W (QUTYpPHl B MPOCTPAHCTBE OT PYKH U C ITOMOIIBIO
WHCTPYMEHTOB.

Buoinycknuk noayuum 603MOMCHOCMb.!



2)BBIHOJ'IH$ITB HpOCTCfII.HHG INOCTPOCHHUA HAa MECTHOCTH, H606XOI[I/IMBIC B peanLHoﬁ KHN3HU.

I'eomeTpuueckne npeodpazoBaHus

BblITyCKHHK Hay4duTCs:
1)cTpouts GuUrypy, CAMMETPUYHYIO JAHHOW (PUI'Yype OTHOCUTENILHO OCH U TOUKH.

Buvinycknuk nonyuum 603MOHCHOCMb:
2)pacno3HaBaTh ABMKEHHE OOBEKTOB B OKPY’KAIOIIEM MHUPE; CUMMETPUUYHbBIE (PUIYpBl B OKpY’KarOIIEM
MHUDE.

H3mepenne reomeTpu4ecKuX BeJIMYUH

BblITyCKHHK Hay4uTCs:

1) ucnonp30BaTh CBOMCTBA U3MEPEHUS JUIMH, IIOLIAIH U YIJIOB IPHU PEIIEHUH 3a]1a4 Ha
HaXO0XJE€HHUE JUIMHBI OTPE3KA, NJINHBI OKPYKHOCTH, JUTMHBI IYTH OKPY’KHOCTH, TPayCHOU MEphI
yria;

2) BBIYUCIIATD JJTMHBI IMHEHHBIX JIEMEHTOB (DUTYp M X YIJIbI, ICTIONB3YS (POPMYJIBI JUTMHBI OKPYKHOCTH
U JUIMHBI 1yTU OKPY>KHOCTH, (hOpMYJIbl IIIOLIAneH puryp;

3) BBIUMCIATH IUIOIIAU TPEYTOJIBHUKOB, IIPSIMOYTOJILHUKOB, I1apajljIeIorpaMMOB, Tpalelui, KpyroB 1
CEKTOPOB;

4) BBIYUCIATH AJIMHY OKPY>KHOCTH, JUIMHY JYT'H OKPY>KHOCTH;

5) pemath 3aJauM Ha JOKA3aTENbCTBO C UCIOIb30BaHUEM (POPMYJI JUTMHBI OKPY>KHOCTU M AJIMHBI 1yTH
OKPY>KHOCTH, (hopMyI IUIOImaaen Guryp;

6) peluaTh NPaKTUYECKHUE 33/1a4H, CBA3aHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEJIMYUH (MCHOIb3YS IPH
HEOOXOMMOCTH CIIPABOYHHUKH U TEXHUYECKHE CPE/ICTBA);

7) BBIOJHATH U3MEPEHUE JUIMH, PACCTOSHUM, BEJIMYHUH YTJIOB, C HOMOILBIO HHCTPYMEHTOB JUIS
W3MEPEHUH JUIMH U YTJIOB;

8) mpuMeHATh GOPMyIIbI IEPUMETPA, IIIOLAAN U 00beMa, IUIOIAAN TOBEPXHOCTU OTAEIbHBIX
MHOT'OTPaHHUKOB IPU BBIUMCIIEHUAX, KOTJa BCE JaHHbIE UMEIOTCS B YCIIOBUY;

9) npumensars TeopeMy [Ingaropa, 6a30Bble TPUTOHOMETPUUECKNUE COOTHOLIECHUS JUIs BEIYUCICHUS
JUIVH, PACCTOSIHUY, TUIOLIAIEH B IIPOCTEHIINX CIIydasX.

Buinycknuk noayuum 603mMoiCHOCMb!
10)svruucaame niowaou gueyp, cocmagieHHbIX U3z 08yX Ul boaee NPAMOY20ibHUKOS,
napannenrozpammos, mpey2oibHUKo8, Kpyad u cekmopa,
1 1)sbiuucasims niowadu MHO20y201bHUKOG, UCNOIb3Y5L OMHOUWEHUS PABHOBETUKOCTU U
PABHOCOCMABNIEHHOCMU,
12)npuobpecmu onvim npumeHnerus aneebpauiecKo2o u mpueoHOMempuiecKko2o annapama u uoei
08UDICEHUS NPU peuleHUY 3a0a HA 8bIYUCTeHUe NIoWadel MHO20Y20IbHUKOS.
13)6vblyucisims paccmosnus Ha MECIHOCMU 8 CMAHOAPMHBIX CUMYAYUSIX, NIOWAOU 8 NPOCMEUULUX
CYUAAX, NPUMEHAMb YOPMYIbL 8 NPOCMENUUX CUMYAYUAX 8 NOBCEOHEBHOU HCUSHU.

Koopaunarsi
BbImyckHUK HAy4UTCSL:
1) BBIMUCHATH NJUHY OTPE3Ka [0 KOOPAUHATAM €0 KOHIIOB; BEIYHUCIIATH KOOPIUHATHI CePEIUHBI
OTpe3Ka;
2) WCTHONB30BaTh KOOPAMHATHBIA METO JIJIsl U3YYCHHUS CBOMCTB MPSMBIX H OKPY>KHOCTEH;
3) ompenensTh NPUOIMKEHHO KOOPAMHATHI TOUKH 110 €€ U300paKEHUI0 HAa KOOPAUHATHOM MJIOCKOCTH
BuinyckHuK noayuum 603MOMCHOCMb.!
4) oenademv KOOPOUHAMHBIM MEMOOOM PeuleHUsl 3a0ay HA BbIYUCTeHUE U OOKA3AMENbCMEO;
5) npuobpecmu onvim UCNONBL30BAHUA KOMNBIOMEPHLIX NPOCPAMM OISl AHAIUZA YACTNHBIX
cyuaes 3aUMHO20 PACHONIONCEHUS OKPYHCHOCMEN U NPAMBLX,
6) npuobpecmu onvim 6bINOIHEHUSA NPOEKMO8 Ha memy «lIpumenenue KOOPOUHAMHO20 Memooa npu
peuleHul 3a0ay Ha 8blYUCTeHUe U 00KA3AMelbCME0 ).

BexTopsl
BelntycKHUK Hay4uuTCs:
1) omepupoBaTh C BEKTOpaMH: HaXOJIUTh CYMMY U Pa3HOCTh JIByX BEKTOPOB, 33/laHHBIX I'€OMETPHUYECKH,



HaXOJUTb BEKTOP, PABHBII POU3BEACHUIO 3aJAHHOTO BEKTOPA Ha YUCIIO;

2) HaxXoAuTh [yl BEKTOPOB, 3aJaHHBIX KOOPJUHATAMMU: JJIMHY BEKTOPA, KOOPAUHATHI CYMMbI U Pa3HOCTH
IBYX U 00Jiee BEKTOPOB, KOOPMHATHI IPOU3BEICHHS BEKTOPA HA YHUCIIO, IPUMEHSS MIPU
HEOOXOJMMOCTH COYETATeNbHBIN, IEPEMECTUTENBHBIN U PacIIpeIeTUTEIIbHBIN 3aKOHBI;

3) BBIYUCIATH CKAJSIPHOE NIPOM3BEJECHUE BEKTOPOB, HAXOAUTH YIOJl MEKIY BEKTOpaMHU, YCTaHABINBATh
NEPIECHIUKYISIPHOCTD MPSMBIX.

Buinycknuk noayuum 603MONCHOCHb.!

4) oenaoemv 6eKMOpHLIM MEMOOOM OJiA peulenus 3a0ay Ha bl YUcCieHue U 00KA3ameaibCmeo,

5) npuobpecmu onvim evinonnenus npoekmog Ha memy «llpumenenue eekmoprHo2o memooa npu
peulenuu 3a0ay Ha 8blYUCTIeHUe U OOKA3AMENbCIEO ).

Cooeporcanue Kypca ceomempuu ¢ 7-9 Knaccax

BekTOopbI M KOOPAUHATHI HA IVIOCKOCTH

BekTopsl

IlonsaTne BekTopa, ACUCTBUS HaJ BEKTOPAMHU, MCIIOIb30BaHUE BEKTOPOB B (DU3UKE, pasniodiceHue
8eKMopa Ha coOCMasAlowue, CKAIapHoe NPou3seoeHue.

Koopannatsi

OCHOBHBIC TIOHSATHUS, KOOPOUHAMbBL 6EKMOPA, pAcCmosaHue mexcoy moukamu. Koopoumnamor
cepedunvl ompesKka. Ypasrenus gueyp.

IIpumenenue 6ekmopos u KOOpOUHam 01 peuteHs: RPOCMeEUUUX 2eOMEMPULECKUX 3a0aH.

HcTopusi MaTeMaTHUKHU. ['eomerpuueckue purypoi

@urypsl B reoMeTpHHU U B OKPY:Kal0ILleM MUpe

I'eomerpuueckass ¢urypa. @opMupoBaHUE MPEICTaBICHUH O METAapeIMETHOM IOHSATUI
«purypar.

Touka, nuHUA, OTPE30K, HpsAMas, JydY, JIOMaHas, IUIOCKOCTb, Yroj, OMCCeKTpuca yria U ee
CBOICTBa, BU/IbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpusi reomeTpuyeckux puryp. LleHTpanbHas cuMMeTpHsi TeOMETPUUECKHUX QUTyp.

MHOroyroJibHUKH

MHOroyrojapHHK, €ro 3JIEMEHTHI U €ro CBOMCTBA. Pacno3HaBaHne HEKOTOPBIX MHOTOYTOJIbHUKOB.
Buinyxnvie u negvinykivie mnozoy2onvruxu. 1lpaBuibHpIe MHOTOYTOJIbHUKH.

TpeyronbHuku. BeicoTa, Menuana, OuccekTpuca, CpeAHsAs JIMHUS — TPEYroJbHHKA.
PaBHOOEIpEHHBI TpEyroJbHUK, €ro CBOMCTBAa M NpPU3HAKU. PaBHOCTOPOHHMH TPEYTrOJbHUK.
[IpsAMOYTONBHBIN, OCTPOYIOJBHBIN, TYNOYTOJBHBIM TPEYrOJbHUKH. BHENIHWE yIibl TpEyroibHHUKA.
HepaBeHCTBO TpeyroiabHUKa.

YerbipexyronpHuku. [lapamnenorpamm, pom0, MNpsIMOYTOJNbHHMK, KBajpar, Tpameuus,
paBHOOenpeHHas Tpamnernus. CBoicTBa M NpHU3HAKU MapajienorpaMma, poMoOa, NpsSMOYToJbHHKA,
KBajipaTa.

OKpyKHOCTb, KPyT

OKpy>KHOCTb, KPYT, UX 3JIEMEHTHI U CBOMCTBA; LIEHTpPaJIbHbIC U BIUCaHHbIE YIIbl. KacatenbHas u
cexywjasi K OKpY»KHOCTH, Ux cgoucmea. BIMCaHHbIE U OMMCAHHBIE OKPYKHOCTH JUISl TPEYrOJIbHHUKOB,
Yembvipexy20JIbHUKO8, NPABUTbHBIX MHO20Y201bHUKOE.

I'eomeTpnueckue ¢purypol B npocTpaHcTBe (00beMHBbIE TeJa)

Mnozoecpannux u eco snemenmul. Haszeanus MHO202PAHHUKOE C PA3HLIM HNONONCEHUEM U
Konuuecmeom zpaweti. IlepBUUHBIE TNpEJICTaBICHUS O MUpaMuje, Napaelenunene, npusme, chepe,
mape, HWIMHIPE, KOHYCe, UX AJIEMEHTAX U MPOCTEUIINX CBOMCTBAX.

OTtHomIeHNs

PagencrBo duryp

CBolicTBa paBHBIX TPEYrOJIbHUKOB. [Ipu3Haku paBeHCTBA TPEYTOJIBbHUKOB.

IMapanieJbHOCTH NPAMBIX

[Ipu3Haku U CBOMCTBa MapaylIeNbHBIX NPSAMBIX. Akcuoma napannenvnocmu Eexnuoa. Teopema
Daneca.

IlepnenauKyasipHbIE NPSIMbIE

[Ipsmoii  yron. Ilepmengukynap k  npsmod. Hakmonnas, mnpoekuus. CepeauHHbIN
NEepIeHANKYIAp K 0Tpe3Ky. Ceoticmea u npusHaku nepnenouKyIApHOCIU.

Ilooobue



IIponopyuonanvusie ompesxu, nooooue gueyp. Iloooonsie mpeyeonvruxu. Ilpuznaxu noooous.

B3anMHoe pacnosio:keHue psiMOi U OKPYKHOCTH, 08X OKPYICHOCHEU.

N3mepenusi u BbIYMCIeHUSA

Beanuunbl

[Tousitne Benumuunsbl. JnuHa. 3Mepenne qunbl. Equnuiibl uamMepenus 1iHbl. BennuuHa yria.
I'panycnHas mepa yria.

[TonsTe o TUIOmEAAM TUIOCKOW (GUTYpel M ee cBoiicTBax. M3mepeHue muomaznei. EnuHuib
M3MEPEHHUS TUIOIA/IHN.

[IpencraBinenne 06 oObeme M ero cmoiicTBax. M3mepenue oObema. EgunHunbl u3MepeHUs
00BEMOB.

N3mepenusi u BbIYMCIeHUSA

NuctpymenThl a1 U3MEpPEeHUN U TMOCTPOCHUM; W3MEPEHHE M BBIYHCICHHE YTJIOB, JJIMH
(pacctosnuii), miuom@aaei. Tpuronomerpuueckue (YHKIMHU OCTPOro yriia B MPSIMOYTOJILHOM
TPEeyTroibHUKE Tpuconomempureckue yHKyuu mynoeo yeid. BerauciieHue 3IeMEHTOB TPEYTOILHUKOB C
WCIOJIb30BAaHUEM  TPUTOHOMETPUYECKUX  COOTHOIIEeHUH. DopMmysbl IUIOHIA[M  TPEYroJbHHKA,
napajuiesiorpaMma M ero 4aCcTHBIX BUOB, (OPMYJIBbI JUIMHBI OKPYKHOCTHU U IIomaau kpyra. CpaBHeHHE
1 BeIYMCIIeHue momianei. Teopema [Iudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinust

Paccrosinne wmexnay Toukamu. PacctosHue OT TOYKM 10 TOpsIMON. Paccmosuue medxcoy
Queypamu.

I'eomeTpuueckue nocTpoeHus

I'eomeTpuyeckue OCTPOSHUS AJIsl WLTIOCTPAIIMUA CBOMCTB T€OMETPUIECKHX (DUTYD.

HNHCTpyMEeHTHI 1J11 MOCTPOEHUN: IUPKYJb, JIMHEHKa, YTrOJbHUK. [Ipocmetiwiue nocmpoerus
YUpKynem u JUHEUKOU: NOCMmpoeHue OUCCEKMPUCHl Yeld, NepneHOUKyIApa K Npsamou, y2id, PaeHO20
OaHHOMY),

Ilocmpoenue mpey2onvHUKO8 NO mMpem CMOPOHAM, O8YM CHMOPOHAM U Y2ly MeHCOy HUMU,
CMopoHe U 08yM NPUNEAHCAUUM K Hell YeTaM.

/lenenue ompesxa 6 0anHoM OmHOWEHUU.

I'eomeTpuueckmne npeodpazoBaHus

IIpeoGpa3oBanusn

[lonstue npeoOpazoBanus. [IpeacraBienue o mMeranpeIMETHOM MOHATUHU «IpeoOpa3zoBaHUE.
Ilooobue.

JIBu:xeHust

OceBast M IEHTpajbHAs CHUMMETPHS, HOB0pOM U HaApallenvHuli nepeHoc. Kombunayuu
08UIICEHUTI HA NIOCKOCMU U UX CBOUICMEA.

Bosnuxknoeenue mamemamuku kax Hayku, smansi ee paszgumus. (OcHO8Hble paszoelvl
mMamemamuxu. Bvloarowuecss mamemamuxu u ux 6Knao 6 pazgumue HayKu.

beckoneunocmv mnooicecmsa npocmoix uucen. Yucna u onunvl ompeskos. Payuonanvusie uucia.
Ilompebnocmy 6 uppayuonanvruix yucrax. Lllxona [ugpazopa

3apoorcoenue anceopvl 6 Heopax apupmemuxu. An-Xopezmu. Pooicoenue OYK8eHHOU CUMBOTUKUL.
Il. ®epma, @. Buem, P. [lexapm. Hcmopus sonpoca o HaxodxcoeHuu ¢hopmyn KOpHel aneeopauieckux
ypasHenuii cmenerell, boavuiux vemsoipex. H. Tapmanws, [c. Kapoano, H.X. A6enw, O. I'anya.

Ilossnenue memooa KOOpOUHAM, NO360AUIE20 NEPeBOOUMb 2eoMempuieckue 00vbeKkmvl Ha
a3viK aneeopwl. llosenenue epagpuxos gyuxyui. P. exapm, I1. @epma. [Ipumepol paznuunvix cucmem
KOOpOuHam.

3aoaua Jleonapoo Iluzanckozco (@ubonayuu) o kpoaukax, uucia Puobonawyu. 3adaua o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuiecKol Npocpeccuu.

Hcmoxu meopuu eeposimnocmeii: cmpaxogoe oeno, azapmuvie uepwvl. 11. @epma, b.Ilackans, A.
bepnynnu, A.H.Konmozopos.

Om 3emnedenuss k eceomempuu. Ilugpacop u eco wxona. Panec, Apxumeo. I[lramon u
Apucmomens. Ilocmpoenue npasuivbHvlx MHO20Y20TbHUKOS. Tpuccekyus yena. Keaopamypa kpyea.
Yoeoenue kyba. Mcmopus uucna w. 3onomoe cewenue. «Hauana» Esxauoa. JI Duinep, H.U.Jlobauesckuil.
Hcmopusa namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20 MUpA.



Acmponomuss u eeomempus. UYmo u xax ysnamu Amnakcaeop, Opamocgern u Apucmapx o
pazmepax Jlynol, 3emnu u Coanya. Paccmosinus om 3emau 0o Jlynvl u Connya. M3mepenue paccmosanus
om 3emau 0o Mapca.

Ponv  poccuiickux  yuenvix 6 pazeumuu mamemamuxu: JI. Oinep. H.U. Jlobauesckuil,
11.J1.Yeoviues, C. Kosanesckas, A.H. Koaimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuueckux u HAGUSAYKUX HAVK,
pazseumue poccuiickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu.

Temaruueckoe MIaHUPOBAHUE C y4E€TOM paboyeil mporpaMmbl BOCIIUTAHUS.
BocnurarenbHblid MOTEHIMAT IPEAMETA «KMATEMATUKA» PEaU3YyETCs YEPE3:

1. YcraHoBieHHE JOBEPUTEIbHBIX OTHOIICHUN MEXy Me1aroruueckuM paboTHUKOM U €ro
00y4aromuMHCst, CHOCOOCTBYIOLINX O3UTUBHOMY BOCHPHUSATHIO O0YYaIOIIUMHUCS TPeOOBAaHUHA U IPOCHO
MeJarornyeckoro paboTHUKA, IPUBJICYCHHUIO UX BHUMAHUS K 00CyKJaeMOi Ha ypoke UH(popMaiuu,
aKTHBH3AIMY UX NTO3HABATEIILHON JESITEIbHOCTH;
2. noOy>kJieHue o0yJaroumxcs co0I0aaTh Ha ypoKe OOIIETIPUHATHIE HOPMBI ITOBEACHHUS, ITpaBUIIa
OO0IIEHUs CO CTapIIUMHU (IIe1arOTMYECKUMU PAOOTHUKAMH)
Y CBEpCTHUKAMH (00yYarOIIMMHUCSH ), PUHITUIIBI Y4eOHOW TUCIIUILTAHBI
U CaMOOpraHu3aluy;
3. MPUBJICYCHHE BHUMAHUA 00YYaIOIIUXCS K IEHHOCTHOMY aCeKTy M3y4aeMbIX
Ha ypOKax sSIBICHUN, OpraHu3amus ux paboThl ¢ TOIy4aeMOil Ha YPOKE COIUATbHO 3HAYUMOM
nH(popMalel — MHUIUUPOBAHUE ee 00CYKICHHUs, BEICKa3bIBaHUS 00YUYaIONIMMUCS CBOETO MHEHUS 110
ee MOBO/TY, BHIPAOOTKM CBOETO K HE OTHOILICHHS,
4. MCIIOJIb30BaHUE BOCIIUTATEIBHBIX BOZMOXKHOCTEHN coiepxaHus y4eOHOTo MpeMeTa yepes
JIEMOHCTPALHIO0 00YUYaIOIIMMCS IPUMEPOB OTBETCTBEHHOT'O, IPAXKIAHCKOTO MOBEICHHS, TPOSBICHUS
YeJI0OBEKOII00US U JOOPOCEpACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINUX TEKCTOB JUIsSl YTCHHUS, 3314
JUISL pELIeHUs], TPOOJIEMHBIX CUTYAIMH U1 00CYXK/ICHUS B KJIacce;
5. MIPUMEHEHUE Ha YPOKE UHTEPAKTUBHBIX (POPM pabOThI ¢ 00YUAIOIIUMUCS: HHTEIIIEKTYaTbHBIX
UTpP, CTUMYJIMPYIONINX TO3HABATEbHYI0 MOTUBALIUIO O0YYAIOIIMXCS: JUCKYCCHIA, KOTOPBIE Jaf0T
00y4aromuMcsi BO3MOKHOCTb IPUOOPECTHU OMBIT BEACHUS KOHCTPYKTUBHOTO JMAJIOTa; TPYIIOBOM
paboThI WM pabOTHI B Mapax, KOTOPHIE y4aT 00yUYaroNIuXCsl KOMaHJIHON paboTe U B3aUMOJICHCTBUIO C
JPYrUMU 00Yy4arOIUMUCS;
6. BKJIIOUEHUE B YPOK UI'POBBIX IIPOLEAYP, KOTOPBIE IOMOTaIOT NOJAEpKATh MOTUBALIUIO
oOyJaromuxcs K MOTy4YeHHIO 3HaHUH, HaJla)KUBAHUIO TIO3UTUBHBIX MEXINYHOCTHBIX OTHOILLIEHUH B
KJ1acce, IOMOTar0T YCTaHOBICHHIO TOOpOKeIaTenbHOM aTMochepsl BO BpeMs ypoKa;
7. opranuzaius medcrTsa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00YUaIOIIUXCS
HaJ X HEYCIEBAIOIIUMH OJJHOKJIACCHUKAMH, JAAIOIIEro 00y4aromuMCs COLMAIbHO 3HAYUMBIN OMBIT
COTPYJIHUYECTBA U B3aUMHOI MOMOIIIH;
8. VMHHUIMUPOBAHKE U TIOIEP’KKA UCCIIEI0BATEIbCKOM AEATEIIEHOCTH 00YYaIOIUXCsl B paMKax
pean3aly MU UHAUBHUIYAIBHBIX U TPYNIIOBBIX UCCIIEOBATEIBCKUX MPOEKTOB, YTO AACT
00y4aroImuMcsi BO3MOXKHOCTh PUOOPECTH HABBIK CAMOCTOSTEILHOTO PEIICHUS! TEOPETHUECKOM
po06JIeMbl, HaBBIK TeHEPUPOBaHUS U O(hopMIIeHUSI COOCTBEHHBIX HJIEH, HABBIK YBAXKHUTEIHLHOTO
OTHOIICHMSA K UYXXHM UAeIM, 0)OPMIIEHHBIM B paboTax APYrHX HCCeI0oBaTeIel, HaBbIK My OJINYHOTO
BBICTYIUICHHUS NIEpe]l ay TMTOPUEH, apryMEHTHUPOBAHUS 1 OTCTAUBAHUS CBOEH TOUYKHU 3PCHHUS.
Jnist peanu3anuy nesei u 3a1a4 00y4eHus: MaTeMaTrKe Mo JAaHHOM MPOrpamMMm Tak K€ MOTYT
MIPUMEHSTbCS MEUAPECypPChl 0 OCHOBHBIM TeMaM Hporpammsl. [Ipu peanuzanuu nporpaMmMsl
MIPUMEHSIOTCS TaK K€ MeIarornyeckie TEXHOJIOTHH: TeXHOIOTUs Au(hepeHInanbHOro 00yueHHs,
JUYHOCTHO-OpUEHTUpOoBaHHas TexHojorus, UKT.

K Texnuueckum cpeactBam 00ydeHus, KOTOpbie MOTYT 3(h(heKTHBHO HCIOIB30BATHCS HA yPOKax
MaTeMaTHKH, OTHOCATCS KOMIIbIOTED, LU(poBOH (hoToannapart, MHTEpaKTUBHAS JOCKA U Ap.

[lepeyenpb paboT NpH UCIIOIB30BAaHUN KOMITBIOTEPA:
—IMOUCK JIONOJHUTENbHOM nH(popmanuu B UHTepHeTe;
— CO3/laHuE TEKCTa JI0KIa/1a;
— 00paboTKa NaHHBIX IPOBEJICHHBIX MATEMAaTHUYECKUX MCCIIEIOBAHMIA;
— CO37JaHME MYJIBTUMEIUNHHBIX MPE3CHTAINH (TEKCTOB C pUCYHKaMH, GoTorpagusiMu u T.1.), B TOM
YHCclie JAJIsl IPECTaBICHUS PE3yIbTaTOB UCCIIEA0BATENbCKONW U IPOEKTHOM JIEATEIILHOCTH.



[Ipu uconbp30BaHUK KOMITBIOTEPA YUaIHeCs MPUMEHSIOT ITOJTyUYEeHHbBIE Ha YPOKax HH)OPMATHKH
WHCTPYMEHTAJIbHBIC 3HAHUS (HAIpUMEp, YMEHUS pad0TaTh C TEKCTOBBIMH, rpauecKuMu pelakTopaMu
U T.]1.), TEM CaMbIM y HUX (pOpMHUPYETCS TOTOBHOCTh U MPHUBBIYKA K MMPAKTHYECKOMY MPHUMEHEHHIO
HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHN. TeXHUYECKUE CPEACTBA HA YPOKAX TEOMETPHH IITUPOKO
MIPUBJICKAIOTCS TAKXKE IPH MOJTOTOBKE MPOEKTOB (KOMITBIOTED).

B HEM comepiKUTCS ONMHMCaHUE BO3MOXKHBIX BUIOB JICATEIHLHOCTH YYAIUXCS B MPOIECCE YCBOCHUS
COOTBETCTBYIOIIETO COJCPXKAHMsI, HANPABICHHBIX Ha JOCTHKCHHE TOCTABJICHHBIX MENCH O0y4eHHUs.
DTO OpPHEHTHPYET YYHMTENs Ha yCHJICHHE NEATCILHOCTHOTO TOIXOJa B OOYyYEHHH, Ha OpPraHU3aIHIO
pa3HOOOpa3HOl y4eOHOH JEATEIbHOCTH,
BO33pPCHUSM, Ha UCTIOIH30BAHNUE COBPEMEHHBIX TEXHOJIOTHH.

B ocHOBHOE ITporpaMMHOE COIepyKaHUE BKITFOUAOTCS IOTIOJTHUTEIILHBIE BOIIPOCHI, CIIOCOOCTBYOIIIUE
Pa3BUTHIO MaTEMAaTHYECKOTO KPyro30pa, OCBOCHHUIO 00Jiee MPOABHHYTOTO MaTEMAaTHUECKOT0 ammapara,
MaTeMaTUYECKHX CIIOCOOHOCTEH. Pacimpenne conep)kaHusi TeOMETPUYECKOT0 00pa30BaHus B 3TOM CiTydyae
JaéT BO3MOXKHOCTB CYIIIECTBEHHO O0OTaTHTh KPYT PEIIaeMbIX 3a/1a4.

OTBEUAIOIIECH COBPEMCHHBIM  IICUXOJIOI'O-IIE€JArOrut4eCKuM

7 xnace
Howme Copnepxanue Komnu- XapakTepUCTUKA OCHOBHBIX BUIOB
p MaTepuaia YecTB JesATeIbHOCTH YUCHHKA (HA yPOBHE

napa- 0 y4eOHBIX JeHCTBUIA)

rpada 4acoB

T'naBa I. Hayanbublie 10 OOBSACHATH, YTO TaKO€ OTPE30K, JIyd, Yroj, KakKue

reoMeTpuyecKme cBeJleHus ¢burypsl Ha3bIBAIOTCS PaBHBIMHU, KaK CPaBHUBAIOTCS U
[Ipsimast u oTpe30K. U3MEPSIOTCA OTPE3KHM U YIUIbI, 4YTO TaKoe Irpaayc H
Jlyu u yron rpagycHass Mepa yrja, Kakoil yroj Ha3bIBaeTcs
CpaBHEHUE OTPE3KOB NPSIMBIM, TYIBIM, OCTPBIM, pa3BEPHYTHIM, UTO TaKO€
U yTJI0B cepenrHa OTpe3ka U OMCCEeKTpHuca yriia, Kakue yIJbl
W3mepeHne oTpe3KoB. Ha3bIBAIOTCSI CMEXHBIMM U KaKhe BEpTUKAJIbHBIMY;
N3mepenue yrios dbopmynupoBaTh U OOOCHOBBIBAaTH YTBEPKACHHUS O
CMmexHbIe U CBOMCTBAaX CMEXHBIX M BEPTHUKAIBHBIX YTJIOB; OOBsC-
BEPTUKAIBHBIE YTIIbI HATb, KaKHe NpsIMbIE Ha3bIBAIOTCS
[lepnieniukynsipHbIe MEepNEeHANKYIIPHBIMU; (bopMyITUpOBaTH u
psiMbIe 00OCHOBBIBATh YTBEPKJIECHUE O CBONCTBE IBYX MPSMBIX,
Pemenne 3anau NMEePNEeHAUKYISIPHBIX K  TpeTbei; wu3o0paxarb U
KonTponbnas pabota pacmo3HaBaTh yKa3aHHbIE TMpocTediine (Urypsl Ha
Ne 1 yeprexax; pemaTh 3ajadd, CBA3aHHBIE C D3THUMHU

npoctedmumMu Gurypamu
I'masa Il. TpeyronbHuku 17 OOBsACHATH, Kakast GUrypa Ha3bIBACTCS TPEYTOILHUKOM,

TpeyroabHuk
[lepBr1il mpu3HaK
paBEHCTBA
TPEyTOJIbHUKOB
Ilepnennukynsp
npssMoii Meauansl,
OUCCEKTPUCHI U
BBICOTBI
TPEYroJbHUKA
CgoiicTBa
paBHOOEIPEHHOTO
TpeyrojbHUKa
Bropo# u tperuii
NpU3HAKU PaBEHCTBA
TPEYrOJIbHUKOB
OKpyXHOCTB
3aznauu Ha
IOCTPOEHUE

YTO TaKO€ BEpPUIMHBI, CTOPOHBI, YIJIBI U HEPUMETP
TPEyrOJbHHUKA, KAKOM  TPEYTrOJIbHHUK  Ha3bIBACTCSA
paBHOOEIPEHHBIM M KaKOW pPaBHOCTOPOHHUM, KakKue
TPEYroJbHUKH HAa3bIBAIOTCS PAaBHBIMU; HM300paxaTb U
pacrno3HaBaTh Ha 4YepTEXax TPEYrOJbHUKA M HUX
AJIIEMEHTHI; (POPMYIHUPOBATh U JAOKA3bIBATH TEOPEMBI O
IpU3HAKaX PABEHCTBA TPEYTrOJIbHUKOB; OOBSACHATh, YTO
Ha3bIBACTCA NEPIEHIUKYJIAPOM, IPOBEAEHHBIM U3 JaH-
HOM TOYKM K JaHHOW TpsIMoH; (opMynHpoBaTh Hu
JI0OKa3bIBaThb TEOPEMY O MEPHEHIAUKYIAPE K MHPSAMOM;
OOBSICHATh, KaKue OTPE3KH Ha3bIBAIOTCS MEAMAHOM,
OuccexkTpucoi 31 BBICOTOM TPEYTOJIbHUKA;
bopMyIupOoBaTh M JAOKa3bIBATh TEOPEMBI O CBOMCTBAX
pPaBHOOEIPEHHOTO TpPEYrojbHUKA; pellaTh 3ajlayu,
CBSI3aHHBIE C NIPU3HAKAMU PaBEHCTBA TPEYTOJIBHUKOB U
CBOMCTBaMU PaBHOOEIPEHHOTO TPEyTrOJIbHUKA;
dbopMyupoBaTh OIpeeIIeHUE OKPYXHOCTH;
00BSACHSITH, UYTO TAKOE€ IICHTP, PAINyC, XOpJa 1 JTUAMETP




Pemenne 3agau
KonTponbnas padbora
Ne 2

OKpY)XHOCTH;  pellaTh NpOCTeHINHMe 3aJayd  Ha
nocTpoeHue (MOCTPOCHHE YIia, PaBHOTO IaHHOMY,
MOCTPOCHUE  OWCCEKTPHCHl  yIJIa,  IOCTPOCHHE

MEPHEHINKYJISIPHBIX TPSAMBIX, MOCTPOECHUE CEPEIUHBI
OoTpe3ka) U OoJee CIOXKHBIE 3aJaud, HCIOJIB3YIOIINe
YKa3aHHbIC MPOCTEUIINE; COMOCTABIIATh MOJYYESHHBIN
pe3ynbTar C  yCIOBHEM  3a/layd; aHaJIU3UpOBATH
BO3MOXHBIE CITy4Yau

I'nasa I1I. IlapajuienbHble 13
npsiMble
[TapannenbHble @opMynMpoBaTh OINpPENEICHUE NMAapaUIEIbHBIX IPSMBIX;
npsimble [IpusHaku OOBSCHATH C TOMOUIbIO pPUCYHKA, Kakue YIJIbI,
[1apajuleIbHOCTH oOpa3oBaHHbIE MpPU MEPECEYCHUH JIBYX MPSAMBIX
IBYX MPSMBIX CeKyllell, Ha3bIBAIOTCSI HAKPECTJIEKALIUMHU, KakKue
Axcrnoma OJIHOCTOPOHHUMH U  Kakhe€  COOTBETCTBEHHBIMU;
napasuiebHbIX (bopMyIMpPOBATh U JI0Ka3bIBaTh TEOPEMBI, BhIpaXkKaroline
IPSAMBIX IPU3HAKU MapaieIbHOCTU JBYX IMPSAMBIX; OOBICHSTD,
Pemenue 3anau YTO TAaKO€ AKCHOMBI T€OMETPUU U KAKHUE aKCHOMBI
Konrponsnas padora y’Ke HCIOJIb30BAIUCH paHee; (HPOpMYIMPOBATH aKCHOMY
Ne 3 napasuieabHbIX IPSAMBIX U BBIBOJUTH CIEICTBHUS U3 HEE;
dbopmynupoBaTh
U JIOKa3bIBaTb TEOPEMBI O CBOWMCTBAX MapaslIebHbIX
IPSMBIX,
oOpaTHble TeopeMaM O IpHU3HAKAX MapauIeIbHOCTH,
CBA3aHHBIX C HAKpPECT JIEKAIIUMH, COOTBETCTBEHHBIMU
U OJIHOCTOPOHHUMHM YTJIaMH, B CBSA3H C 3TUM OOBACHSTD,
YTO TaKOE€ YCJIOBUE M 3aKJIIOUEHHE TEOPEMBI, Kakas
TeopeMa Ha3blBaeTcs OOpaTHOW MO OTHOLIEHHUIO K
JAaHHON TeopeMe; OOBICHATh, B 4YEM 3aKIHOYaeTCs
METO/1 I0Ka3aTesIbcTBa OT MPOTUBHOTO: (OPMYIUPOBAThH
U JI0OKa3blBaTh TEOpeMbl 00 YIjlaX € COOTBETCTBEHHO
napayiebHbIMU U TEPHEHAUKYJSIPHBIMU ~ CTOPOHAMU;
IIPUBOJUTH IPUMEPBI HCIOJIB30BAHUSA HSTOTO0 METONA;
pelmath 3aJauyd Ha BBIYMCICHHE, J0Ka3aTelbCTBO U
IIOCTPOEHUE, CBA3aHHbIE C MAPAJUIEIbHBIMU IPSIMBIMHU
I'masa IV. CooTHomIeHHns1 18 @opMynHMpOBaTh U JOKA3bIBaTh TEOPEMY O CyMME YIJIOB

ME:K1y CTOPOHAMH H YIJIaMH
TPeyroJbHUKA

Cymma yrios
TpEeyrojibHUKa
CootHouieHus
MEXJy CTOPOHAMH U
yriiaMu
TpPEYroJIbHUKA
Konrponsnas padora
Ne 4 TIpssmoyroyibHbIE
TPEYTOTbHUKU
[TocTpoenue
TPEYTrOIbHUKA TI0
TpEM BIIEMEHTaM
Pewenne 3anau
KonTtponbhas pabota
Ne 5

TPCYTrOJIbHUKa U e€ CIeACTBHE O BHEIIHEM yrijie

TPEYTOJIbHUKA; MIPOBOJUTH KJ1accu(UKAIIIO
TPEYrOJIbHUKOB 1O  yriaM;  (QOopMyJaHpoBaTh U
JOKa3plBaTh ~ TEOPEMY O  COOTHOUICHMSIX  MEXIY

CTOPOHAMHU M yIJIaMH TpEYrojbHHKa (IpsMOE U
oOpaTHOE YTBEpXk/IEHUs) U CICICTBUS U3 HEE, TEOpeEMY O
HEPABEHCTBE TPEYTOJBHUKA, dopmynupoBatb U
JI0OKa3bIBaTh TEOPEMBbl O CBOMCTBaX MPSMOYTOJIbHBIX
TPEYTOJbHUKOB (IPSIMOYTOJIbHBIN TPEYTOJIBHUK C YTIIOM
30°, MIPU3HAKU paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB); (bopMynupoBaTh OIIpEIETICHUS
paccTOsIHUS OT TOYKHU J10 MPSAMOM, pacCTOSHUS MEXIY
napajuleIbHbIMU  NPSAMBIMH;  pelIaTh  3aJadyd  Ha
BBIYHCIICHHE, JJOKA3aTeIbCTBO U IOCTPOCHUE, CBSI3aHHBIE
C COOTHOLIEHUSIMH MEXAY CTOPOHAMH U  yIJIaMH
TPEYTroJIbHUKAa M PAacCTOSIHUEM MEXIy MapajuleIbHbIMU
OPSAMBIMH, TPU HEOOXOJUMOCTH MPOBOJUTH MO XOIY
pelIeHusl JOMOJHUTENbHbIE MMOCTPOCHUS, COMOCTAaBIAThH
MIOJYYEHHBIN pe3yJbTaT C YCIOBUEM 3aJa4H, B 33Ja4ax




Ha ITOCTPOCHUEC MCCIICOIOBATH BO3MOXKHBIC CJIyUaHn

IToBTOpEHue. no 10
Pemenne 3agau
8 kmacc
Howme Copnepxanue Konu- XapaKTepUCTUKA OCHOBHBIX
p MaTepuaia YeCTB BHJIOB JESITEIIBHOCTU YUEHHUKA
napa- 0 (Ha ypoBHE yueOHBIX JAeHCTBUIA)
rpada 4acoB
I'naBa V. YeTbIp€XyrojibHUKH 14 OOBSCHATH, YTO TAaKOE JIOMaHas, MHOTOYTOJbHUK,
MHOroyroasHUKU €ro BEpUIMHBI, CMEXHbIE€ CTOPOHBI, JUATOHAIH,
[Tapannenorpamm u n300pakaTh W Paclio3HaBaTh MHOTOYTOJIBHUKH Ha
Tpaneuus yepTexax; MMOKa3bIBaTh 3JI€MEHTHI
[IpssMOyTONbHUK, MHOTOYTI'OJIbHUKA, €T0 BHYTPEHHIOIO U BHEIIHIOIO
pomO, KBasipaT obnactu; GOpMyJIHPOBATH OMPEICICHHUE BHITYKIOTO
Pemenne 3anau MHOTOYTOJIbHHUKA; U300paxaTh H pacro3HaBaTh
KonTponbhas pabota BBIIYKJIBIE M HEBBINYKJbIE MHOTOYTOJbHUKH;
Nel dbopMynupoBaTh M JIOKa3blBaTh YTBEPXKACHUSA O
CyMMe€ YTIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA U CyMMe
€ro BHEIIHUX YTIJOB; OOBSACHATH, KAaKHE CTOPOHBI
(BepLINHBI) YEeTBIPEXYTOJIBHUKA Ha3bIBAOTCS
MIPOTHUBOIOJIOKHBIMU; (DOPMYITUPOBATH OINpPEICTICHUS
napajjenorpaMmma, Tpaneuuy, paBHOOEIPEHHON W
MpSIMOYTOJIBHOW ~ Tpamneuuw, OpSIMOYTOJIBHUKA,
pomM0Oa, KBajpaTa; n300paxaTh U pacro3HaBaTh dTH
YeThIPEXYTONBHUKH;, (OPMYIUPOBATh U JIOKA3HIBATH
yTBEpKJAEHHSI 00 UX CBOWCTBAX W NpHU3HAKAX;
peuaTh 3aJjau Ha BBIYMCICHUE, 10KAa3aTEIbCTBO U
MOCTPOEHHE, CBS3aHHbBIE C OTUMH  BHJAMHU
YEeTHIPEXYTONLHUKOB; OOBSACHATh, KaKhe IBE TOUYKH
Ha3bIBAIOTCSA CUMMETPUYHBIMU OTHOCHUTEJILHO
npsMoil  (TOukd), B KakoMm ciaydae Qurypa
Ha3bIBAECTCS] CAMMETPUYHON
I'nasa VI. Ilinomaas 14 OOBSICHATB, KakK MPOU3BOJIUTCS U3MEpEHUE
[Tnomanp IJI01A1e MHOTOYT'OJIbHUKOB, Kakue
MHOT'OYT'OJIbHHUKA MHOTOYTOJbHUKHA HA3bIBAIOTCS PABHOBEIMKUMU U
[Tnomanu Kakue  pPaBHOCOCTABIICHHBIMU; dbopMynrpoBaTh
napaiienorpaMmma, Tpe- OCHOBHBIE CBOWCTBA IUIOIIANEH W BBIBOAUTH C HX
YTOJbHUKA U Tpamneuu MoMoIIbi0  (HOpMyJBl TUIOMIA/IEH MPSMOYTOJIbHHKA,
Teopema [Tudaropa napasuiesiorpamma, TPEYTrOJIbHUKA, Tpaneuuu;
Pemenue 3agau dbopMynupoBaTh M JOKa3blBaThb  TEOpeMy 00
Konrponsnas padora Ne 2 OTHOLICHWM IUIOANEH TPEYTrOJIbHUKOB, HMMEIOIIHUX
0 paBHOMY yTiy; (opmMynupoBaTh M JOKa3bIBATh
teopemy Iludaropa u oOpaTHyi0 eii; BBIBOJUTH
dbopmyny T'epona s mIomagu TpPEyroJbHUKA;
pemaTh 3aaud Ha BBIYMCIEHHE MU JI0KA3aTEIbCTBO,
CBSI3aHHBIE C (OopMyJaMu IUIOMAAEH W TEOpPEeMOH
[Tudaropa
I'naBa VII. IlogoounIe 19
TPEeYroJbHUKH
Omnpenenenue NoJOOHBIX OOBsICHATH MOHSTHE MPOTOPIIMOHATIEHOCTH
TPEYTOJbHUKOB OTpEe3KOB; (POPMYITUPOBATH OMpPENEICHHS MOT0OHBIX
[Tpu3Haku momooust TPEYTrOIBHUKOB W Kod(duimeHta  moao0us;
TPEYTrOJIbHUKOB dbopMynupoBaTh W  JIOKa3plBaTb TEOPEMBI: 00
KonTponbnas paborta Ne 3 OTHOIICHUH TIOIIAeH MOJA00HBIX TPEYTOJIbHUKOB, O




[IpumeneHnune moao0us K
JI0Ka3aTeIbCTBY TEOPEM U
PCILICHHIO 331a4
COOTHOIIICHUST MEXKTY
CTOPOHAMH H yTIIAMHU
MPSMOYTOJIBHOTO Tpe-
yTOJIbHUKA

KonrponsHas padora Ne 4

NpU3HAKaX MOJ00UsS TPEeyrojJbHUKOB, O CpelHEeH
JUHUU TPEYrojbHUKA, O TIEPECEYCHUH MEAUaH
TPEYroJbHUKA, O MPONOPLUOHAIBHBIX OTPE3KaX B
NPSIMOYTOJIBHOM  TPEYTOJbHHUKE, OOBSCHATH, YTO
Takoe METOJ] Moj00us B 3aJayax Ha MOCTPOEHME, U
MPUBOJIUTH NPUMEPHI IPUMEHEHHUSI 3TOTO METOJa;
OOBACHATh, KaK MOXHO HCIOJb30BaTh CBOWCTBA
MOJOOHBIX  TPEYTOJIBHUKOB B  H3MEPHUTENBbHBIX
paboTax Ha MECTHOCTH; OOBACHITh, KaK BBECTH
MOHATHE TOAO0OMS s TPOU3BOJBHBIX  (UTYD;
dbopMyupoBaTh ONpeNeIeHUs] M WIUIIOCTPUPOBATH
MOHATHS CUHYCa, KOCUHYCa U TaHT'€HCa OCTPOro yria
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, BBIBOJUTH
OCHOBHOE€ TPHUIOHOMETPHUUYECKOE TOXAECTBO U
3HAUEHUs CUHYCa, KOCHHyCa M TaHI€HCa Ul YIJIOB
30°, 45°, 60° pemarb 3adaud, CBSA3aHHBIE C
noAo0MeM TPEeyrojJbHUKOB, JJIsI  BBIYUCICHUS
3HA4YCHUU TPUTOHOMETPUUECKUX byHKIMI
UCIIOJIB30BAaTh KOMIIBIOTEPHBIE TPOrPAMMBI

I'nasa VIII. OkpyKHOCTH

17

KacarenpHas x
OKPYKHOCTH
IlenTpanbuble U
BIMCAHHBIC YTJIbI
UYetblpe 3aMevaTenbHbIE
TOYKH TPEYTOJIbHHUKA
Bnucanunas u
OTHMCaHHasI OKPYXKHOCTU
Pemenue 3agau
KonTponbnas padorta Ne
5

HccnenoBaTh B3aMMHOE pPaclOIOXKEHUE NPSIMON U
OKPY>KHOCTH; bopmynupoBaTh OTNpeIeTICHUE
KacaTeJIbHOW K OKPYXXHOCTH; (HOpMYJIHpPOBaTh WU
JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTEJIbHOM, O
IpU3HaKe KacaTelbHOH, 00 OTpe3Kax KacaTelbHBIX,
MPOBEAEHHBIX U3 OJHOW TOYKH; (DOPMYIHPOBATH!
MOHSTHS LEHTPAIBHOIO yIJIa U TPagyCHOM MEpHI OyTH
OKpYXHOCTH;  (OpPMYJIUpOBAaTb U  JIOKa3bIBaTh
TEOpPEMBI: O BIMCAaHHOM YyIJ€, O IIPOU3BEIEHUY
OTPE3KOB IepeceKarIuxcs Xopa; popmMyInpoBaTh)
u JIOKa3bIBATh TEOPEMBI, CBSI3aHHBIC v
3aMeuyaTeIbHbBIMH  TOYKAaMH  TPEYroJIbHUKA: O
OuccekTpuce yria M, Kak  CIEICTBUE, O
nepecedyeHu  OHCCEKTPUC  TPEYroJbHUKA; O
CEpPEMHHOM IIEPHEHAUKYISPE K OTPE3Ky H, Kak
CJIEJICTBHE, 0 IepeceyeHun CepEeIMHHBIX
NEPIEHAUKYJIAPOB K CTOPOHAM TPEYTOJIbHHUKA; O
[IEPECEUEHUN BBICOT TPEYIroJbHUKA; (OPMYJINPOBATH
OIIPEAEIICHUSA OKPY’>KHOCTEH, BIIMCAHHOU B
MHOT'OYTOJIbHUK u ONMCAaHHOU OKOJIO
MHOTOYTOJIbHHKA; (OPMYJIHPOBAaTh MU JIOKa3bIBATh
TeopeMbl: 00  OKpPYXHOCTH,  BIHCAaHHOM B
TPEYTrOJIbHUK; 00 OKPYXHOCTH, OIHCAHHOW OKOJIO
TPEYrojbHHKa; O CBONCTBE CTOPOH OINKHCAHHOTO
4EeThIPEXYTOJIbHUKA; 0 CBOMCTBE yIJIOB
BIIMCAHHOTO YETHIPEXYTrOJbHUKA; PEIIaTh 3aJa4d HA
BBIUMCIICHHE,  JOKAa3aTeIbCTBO U IOCTPOCHHUE,
CBSI3aHHBIE C OKPY)XHOCTHIO, BIHMCAHHBIMU U
OTMCaHHBIMU TPEyroJIbHUKaMHU u
YeThIpEXYTOJIbHUKAMU;  HCCJIEN0BaTh  CBOMCTBA
KOHQUTypaluii, CBSI3aHHBIX C OKPYXHOCTbIO, (]
[IOMOIIIbIO0 KOMIIBIOTEPHBIX IPOrpaMM

IToBTOpenue. Pemnmenune 3agayq

9 xitacc



Howme Conepxxanue Konu- XapaKkTepUCTUKAa OCHOBHBIX
p Marepuana YECTB BU/JIOB JICSITEIbHOCTH yU€HUKa (Ha
napa- 0 YPOBHE YUeOHBIX JEHCTBHI)
rpaca 4acoB
[ToBTOpEeHMe Kypca reomeTpun 8 2
KJjlacca
I'nasa IX. BexkTopsl 12 DopMyIupOBaTh OIPEAEICHU U WIIIOCTPUPOBATh
[TonsiTne BexToOpa MOHSITHUSI BEKTOPA, €T0 JJIUHBI, KOJUTMHEAPHBIX U
CrnoxeHue n pPaBHBIX BEKTOPOB; MOTUBUPOBATh BBEIACHUE
BBIYMTAHUE BEKTOPOB MOHSTUN U JIEUCTBUH, CBA3aHHBIX C BEKTOPaMH,
YMHOXEHHE BEKTOPA COOTBETCTBYIOLIUMU IIPUMEPAMU, OTHOCAILUMHUCS K
Ha YHUCIIO. ¢u3MYEeCKUM BEKTOPHBIM BEJIUYMHAM; IPUMEHSTh
IIpumeHeHnEe BEKTOPOB BEKTOPBI U ACHCTBUS HAJl HUMU MPU PELICHUN
K pELICHUIO 3a/1a4 reOMETPUYECKUX 3a7a4
Konrponsnas padora
No 1
I'naBa X. MeToa KOOpAUHAT 10 OOBSICHATH U WLTIOCTPUPOBATH MOHSATHUS
Koopaunats! BekTopa MPSIMOYTOJIBHON CUCTEMBI KOOPAUHAT, KOOPAUHAT
[Ipocreiimue 3anaun TOYKH U KOOPJAUHAT BEKTOPA; BEIBOJUTH U
B KOOpJIMHAaTax UCIIOJIb30BaTh MPU PEIIeHUH 3a1a4 GopMyIIbl
VYpaBHeHus KOOpAMHAT CEPEIUHBI OTPE3Ka, IJIMHBI BEKTOPA,
OKpY>KHOCTH ¥ IPSIMOM pacCTOsTHUS MEXAY IByMs TOUKaMH, ypaBHEHUS
Pemenue 3anau OKPY>KHOCTH U IPSIMOi1
KonTtponbnas pabota
No 2
I'naBa XI. CooTHomenust 14 ®OopmMynupoBaTh U WILTKOCTPUPOBATH OMPEICICHUS
MEK1Yy CTOPOHAMH U YIJIAMH CUHYCa, KOCUHYyCa, TAHI'€HCa U KOTaHreHca yriioB ot ()
TpeyrojibHuka. CkrajsipHoe 110 180°; BBIBOIUTH OCHOBHOE TPUTOHOMETPUUECKOE
NPOU3BECHUE BEKTOPOB TOKJECTBO U (POPMYIIBI IPUBEACHNUS; (POPMYITUPOBATH
Cunyc, KocuHyc, 1 Y JI0Ka3bIBaTh TEOPEMBI CHHYCOB U KOCHUHYCOB,
TaHT'€HC, KOTAHTE€HC HNPUMEHSTh UX IIPU PEIIEHUH TPEYTrOJIbHUKOB;
yria O0O0BSACHATDH, KaK UCIIONB3YIOTCS TPUTOHOMETPUYECKHE
COOTHOIICHUST MEXKIY (dbopMyITbI B ©3MEPUTENBHBIX pab0Tax HA MECTHOCTH,
CTOPOHAaMH U yTiaMHU bopmMynHpoBaTh OMpPEACICHUS yTia MEXIY
TPEYrojbHUKA BEKTOPaMH U CKAISIPHOTO NPOU3BEIACHHUS BEKTOPOB;
CxkansipHoe BBIBOJUTH (POPMYITY CKaISIPHOTO MPOU3BEIACHUS
MIPOU3BEJICHUE BEKTO- yepe3 KOOpAHHAThl BEKTOPOB; (GOpMYIHpOBaTh U
poB 000CHOBBIBATh YTBEPKICHUE O CBOMCTBAX CKAISIPHOTO
Pemenue 3anau IIPOU3BEICHHUS; UCIIOJIb30BATh CKAISIPHOE IIPO-
KonTponbnas pabota W3BEJICHHE BEKTOPOB MPU PEUICHUH 3a]1a4
Ne 3
I'imasa XII. /luinHa oKkpy:KHOCTH 12 DopMyIupOBaTh ONPEAECICHUE IPABUIBHOIO

U IJIOIIA/Ib Kpyra

IIpaBunbpHbIE
MHOTOYTOJIbHUKU
JInuHa OKpY>KHOCTH
U IUIOLAJb Kpyra
Pemenue 3anau
KonTponbhas pabota
Ne 4

MHOI'OYTOJIbHUKA; (OPMYJIUPOBATH U JOKA3bIBAThH
TEOpEeMBbI 00 OKPYKHOCTSAX, ONUCAHHON OKOJIO
IIPaBWJIBHOTO MHOTOYTOJIbHHUKA U BIINCAHHOU B
HEro; BBIBOJIUTH U UCIOJIB30BaTh (GOPMYJIBI IS
BBIYHCJICHNUS IJIOMAAN IPAaBUILHOTO MHOTOYTOJ1b-
HHKAa, €ro CTOPOHBI U paauyca BIHUCAHHOUN
OKPY’KHOCTH; peliaTh 3a1a4i Ha HOCTPOEHHE
IPaBUIbHBIX MHOTOYT'OJIbHUKOB; OOBSICHSTH
IIOHATHS JUIMHBI - OKPY>KHOCTH U IUIOIIAAN KPYTa;
BBIBOJAUTH (POPMYJIBI U1 BBIYUCICHUS JJTUHBI
OKpY>KHOCTH U JUIMHBI TyTH, INIOMAAU Kpyra u
IJIOIIAJHA KPYTOBOI'O CEKTOPA; IPUMEHATH OTH
(dbopMyJIbl IPU pELICHUH 3a/1a4




I'nasa XIII. /IBu:keHust

ITonarne nBMKEeHUS
[TapamiensHbII
MEPEHOC U MIOBOPOT
Pemenne 3amau

OOBACHATH, YTO TaKOE OTOOpaKe€HUE MIOCKOCTH Ha
ce0s U B KaKOM CJIyuyae OHO Ha3bIBA€TCA JIBMOKEHUEM
IUIOCKOCTH; OOBSICHATD, YTO TAKOE OCEBast
CHUMMETpHs, LIEHTPajabHas CUMMETPHUS,
napajJiesIbHbIM IepeHoC U MOBOPOT; 0OOCHOBBIBATD,
YTO 3TH OTOOPAKEHUS MIOCKOCTH Ha ce0sl SABIISIOTCS
JIBM)KCHUSAMU; OOBIACHATHb, KaKOBa CBSA3b MEXKAY
JBUKEHUSIMH U HAJIOKEHUSIMHU; UITIOCTPUPOBATH
OCHOBHBIE BHUJIbI JBM)KECHUN, B TOM YHCJIE C
IIOMOIIBI0 KOMIBIOTEPHBIX IPOTpaMM

I'nmaBa X

1V. HavaiabHbIE

CBCACHUA N3 CTCPCOMETPUHN

MHororpaHHuKu
Tena u moBepxHOCTH
BpallleHUs

OOBACHATH, YTO TAKOE MHOTOTPaHHUK, €ro TPaHH,
p€6pa, BepIIMHBI, THATOHAIN, KaKOU
MHOT'OTPAaHHMK Ha3bIBAE€TCS BBIMYKJIBIM, UTO TAKOE
Nn-yroJjibHas Mpu3Ma, e€ OCHOBaHUS, OOKOBBIE TPaHH
u O0KoBBIe pEOpa, KaKkas MprU3Ma Ha3bIBAETCA MPSIMOM
U KaKasi HAKJIOHHOM, YTO TaKOe€ BHICOTA IPHU3MBI,
Kakasl Ipu3Ma Ha3bIBaeTcs Mapaijiesienune oM U
KaKOH mapasuieNienue] Ha3pIBaeTCs
OPSIMOYTOJIBHBIM; (hOPMYIHPOBATH U 00OCHOBBIBAThH
YTBEPKJICHHsI O CBOMCTBE JUaroHajen
napajjiejenunesia u o Kpajapare JuaroHain
IPsIMOYTOJIBHOTO TIapajuiesienumnena; O0bsICHITh, YTO
Takoe 00bEM MHOTOI'PAaHHUKA; OOBACHATH, KAKOH
MHOTOTPaHHUK HAa3bIBAETCS MUPAMHION, YTO TAKOE
OCHOBaHME, BepIIMHA, OOKOBbIE I'paHU, OOKOBBIE PE-
Opa 1 BBICOTA MTUPAMU/IbI, KaKast TUpaMuIa
Ha3bIBAETCs MPABUIILHOM, UTO Takoe arnodema
NPaBUIBLHON MHPAMUIBI, OOBSICHATH, KAKOE TEJI0
Ha3bIBaeTCs LIWIMHIPOM, YTO TAKOE €ro 0Ch, BHICOTA,
OCHOBAaHUSA, paanyc, OOKOBasi MOBEPXHOCTH,
oOpasyroiue, pa3BépTka OOKOBOM MOBEPXHOCTH,
KakiMHU (OPMYIIaMHU BBIPAKAIOTCS 00BbEM M IIJIOMIAH
OOKOBOI MOBEPXHOCTH LIWIMHJPA; OOBACHATH, KAKOE
TEJIO Ha3bIBAETCSI KOHYCOM, YTO TaKOE€ €ro OCh,
BBICOTA, OCHOBaHUE, OOKOBast MOBEPXHOCTb,
oOpasyroriue, pa3BEépTka OOKOBOW MTOBEPXHOCTH,
KakuMU (OopMyJIaMu BbIpakatoTcsi 00bEM KOHYcCa U
TJI0IAlh OOKOBOM MOBEPXHOCTH; OOBSICHATH, KaKas
MOBEPXHOCTb HazbIBaeTcs chepoit U Kakoe TeJo
Ha3bIBaeTCs IIAPOM, YTO TAKOE PAINyC U IUAMETP
chepsl (mmapa), paco3HaBaTh Ha PUCYHKAX MPU3MY,
napajuiesIenuIe]], MMPaMuay, DAIHHAP, KOHYC, map

IHoBTOpEHUE.
Pemenne 3agau. O0
aKcHuoMax
IVIAHUMETPUH
Wroroast KoHTpoIbHAS
pabota No 5




ITepeyens UHTEpHET pecypcoB, iM(poBbIe 00pPa30BaATEJbLHBIX PECYPCOB H IPYTHX 3JIeKTPOHHBIX
HHG(pOPMALMOHHBIX HCTOYHUKOB!

1.Lndpossie od6pazoBarenbhbie pecypchl (LIOP) k yueOHuKkam n3narenbcTBa "MHuemMo3uHA"
npeacTaBiIeHbl Ha caiite http://school-collection.edu.ru/

2. www.math.ru. InTepHeT - noaaepxka yunuTesneid MaTeMaTUKH, MaTePHAIIbl ISl YPOKOB,
o(unmanpHpie JOKYyMEHTHl MUHHCTEPCTBA 00pa30BaHUs M HAYKH, HEOOXOIUMBIE B paboTe.

3. www.it-n.ru. CeTh TBOPYECKUX yUUTEIICH.

4. www.etudes.ru. MaTtemarudeckue 3Tiobl. Ha caiite mpeacTaBieHbl STIOAbI, BHITIOTHEHHBIE C
HCIOJIb30BaHUEM COBPEMEHHOM KOMITbIoTepHOU 3D-rpaduku, yBiaekaTeabHO U HHTEPECHO
pacckas3pIBAIONIME O MATEMATHKE U €€ TPUIIOKEHHSIX.

5. www.problems.ru. ba3a naHHbIX 3aJja4 110 BCEM TeMaM LIKOJbHON MaTeMaTHKH. 3aJauu pa3OuThI 110



http://www.problems.ru/
http://www.etudes.ru/
http://www.it-n.ru/
http://www.math.ru/
http://school-collection.edu.ru/

pyOpHKam u creneHu ciioxkHocTd. Ko BceM 3a7jauaM nmpuBeieHbl peIIeHuUS.

6. www.golovolomka.hobby.ru. T"onoBonomku 11t yMHBIX Jrozeii. Ha caiite MOXHO HalTH MHOTO
3a/1a4 (JJOTMYECKHX, Ha B3BELIMBAHU U Jp.), Bapualuu Ha TeMy KyOuka PyOuka, 3J1eKTpoHHbIE BEPCUH
kaur P. Cmannuana, M. 'apanepa, JI. Kappomia, Beaenus 3aHaTuid, npueMax padoThl Ha ypoKax.

7. www.college.ru/mathematics. MaremaTika Ha noprane « OTKPBITBIM KOJUIEK ». MOXKHO HallTH
y4eOHBII MaTeprall IO PA3IUYHBIM pa3/ieiaM MaTeMaTHKH.

8. www.int-edu.ru. MHCTUTYT HOBBIX TeXHOJOTHUNA. Ha caliTe MOKHO 03HAKOMHTHCS C TIPOIYKITUEH,
npeiaraemoii UucTutyTOM, Hanpumep, nporpammamu «KuBasi ctatuctuka», «ABtol pady,
pa3BUBaOIIIE-00yJaroeld HacTOJIbHOU Urpoi «Jlomu u 1podu» u ap.

9. school-collection.edu. Enunas xomnexkuus nuppoBsIx 00pa3oBaTeIbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit uznatenbcrsa «lIpocsemmenue» (pyopuka «MaTemaTukay)

11. http:/www.drofa.ru. Caiit m3natensctBa [Ipoda (pyOpuka «MaremaTHKa)

12. http://www.center.fio.ru/som. MeTtoaudeckue peKOMEHAAINHN YUYUTETIO- TIPEIMETHUKY
(mpencTaBiieHbI BCE IIKOJIbHBIE TIPEAMETHI). MaTepuaisl Ui CAMOCTOSITEIbHON pa3paboTKu
poUIBHBIX MPOO U aKTUBU3ALIMHU ITpoLiecca 00yUeHUs B CTapIIeH LIKOJIE.

13. http://www.edu.ru. IlenTpanbHbIii 00pa30BaTeIbHBII MOPTAJ, COACPKUT HOPMATHUBHBIE TOKYMEHTHI
MunucTepcTBa, CTaHIapThl, UHHOPMALIKIO O POBEACHUE HKCIIEPUMEHTA, CepBEp HHPOPMAIIIOHHOM
noJiep>Kku EAMHOTO rocy1apCTBEHHOTO 3K3aMEHa.

14. http://www.legion.ru. CaliT uzgarenncra «Jlernony».

15. http://www.intellectcentre.ru. Caiit uznarenscrBa «MuTemnexT-LeHTp», r1e MOXKHO HalTH yueOHO-
TPEHUPOBOYHBIE MaTEpUabl, J€MOHCTPALIMOHHBIE BEPCUU, OAHK TPEHHUPOBOYHBIX 33aJJaHUI C OTBETAMH,
METOAMYECKHE PEKOMEHAAUN 1 00pa3Ilbl peIIeHUH.

Onncanne MaTepuaIbHO-TEXHUYECKOr0 o0ecredyeHus1 00pa3oBaTeILHOIO mpolecca.
Jnis peanu3anuu mesei u 3aa1a4 o0y4eHus: MaTeMaTHKe 1o JaHHOM rmporpamme ucrnonb3yercss YMK :

1. l'eometpus. COopHUK pabounx mporpamm. 7 — 9 Kitacchl: mocoOue st yauTenei
0011e00pa3oBaTeNbHBIX OpraHu3aluii / aBTop-coctaButenb 1.A. Bypmucrtpoa. — M.: IIpocBemienue,
2013

2. Yuebnuk. ['eomerpust: 7 — 9 xi. / JI. C. Aranacsn, B. @. byry3os, C. b. Kagomiies u n1p. — M.
[Ipoceewenue, 2014.

3. Pabouyas TeTpanp o reomerpun: 7 kiace: Kk yueoOnuky JI.C. AtanacsiHa u ap. «I'eometpust 7 — 9
kimaccel» / FO.A. I'maskos, I1.M. KamaeB. — M.: U3narenscTBo «IK3amen», 2014

4. KontponbHbie paboThl 110 reomeTpun: 7 kinace: Kk yueonuky JI.C. AtanacsHa u ap. «I'eomerpust 7
— 9 xnacce» / H.B. MenpaukoBa. — M.: M3narenscTBo «JK3amen», 2014

5. Tectsl mo reoMeTpun: 7 knacc: k yueOnuky JI.C. Atanacsna u ap. «['eomerpust 7 — 9 knaccod» /
A.B. ®apkos. — M.: U3natenbcTBO «IK3amen», 2014

6. lunakTuyeckue MaTepuaibl 1o reoMeTpuu: 7 kiacc: K yaeonuky JI.C. AtanacsHa u ap.
«I'eomerpust 7 — 9 knaccer» / H.b. MenpaukoBa, I'.A. 3axaposa. — M.: U3natenscTBo «DK3amen», 2014

7. Pabouas Terpaap o reometpun:8 kiacc: k yueonuky JI.C. Atanacsina u ap. «I'eomerpust 7 —9
kimaccel» / FO.A. I'maskos, I1.M. KamaeB. — M.: 3narenbcTBo «DK3ameny, 2015

8. KontponbHbie paboTel mo reomerpun: 8 kiacc: k yueOuuky JI.C. Atanacsna u np. «['eomerpus 7
— 9 xnacce» / H.B. MenpuukoBa. — M.: M3natensctBo «Dx3amen», 2015

9. Tectrl o reometpun: 8 kiacc: k yueonuky JI.C. AranacsHa u np. «['eomerpus 7 — 9 kimacco» /
A.B. ®apkos. — M.: U3natenbcTBo «Ox3amen», 2015

10. JlnnakTuveckrue MaTepuaibl 1o reomeTpun: 8 kiace: Kk yueoOnuky JI.C. AtanacsiHa u ap.
«I'eomerpus 7 — 9 knaccer» / H.b. MenpaukoBa, I'.A. 3axapoBa. — M.: U3natenscTBo «OK3amen», 2015

11. . Pabouas TeTpanp o reomerpun: 9 knacc: k yueonuky JI.C. Atanacsna u ap. «['eomerpust 7 — 9
kimaccel» / FO.A. I'maskos, I1.M. KamaeB. — M.: U3narenscTBo «IK3amen», 2016

12. KonTpoabsHbie paboTh 1o TeoMeTpun: 9 kimacc: k yueOnuky JI.C. Atanacsina u ap. «I'eomerpus 7
— 9 xnacce» / H.B. MenpuukoBa. — M.: M3natenscTBo «JK3amen», 2016

13. Tectsl o reomerpuu: 9 knacc: k yueonuky JI.C. Atanacsna u ap. «I'eomerpust 7 — 9 knacco» /
A.B. ®apkos. — M.: U3natenscTBO «IK3amen», 2016

14. JlnnakTH4ecKkrue MaTepuaibl 1o reomeTpun: 9 kinace: Kk yueonuky JI.C. AtanacsiHa u ap.
«I'eomerpust 7 — 9 knaccer» / H.b. MensaukoBa, I'.A. 3axapoBa. — M.: U3natenscTBo «DK3amen», 2016


http://www.intellectcentre.ru/
http://www.legion.ru/
http://www.edu.ru/
http://www.center.fio.ru/som
http://www.prosv.ru/
http://www.int-edu.ru/
http://www.college.ru/mathematics
http://www.golovolomka.hobby.ru/

15.

16.

17.

18.

Pabouas mporpamma k yueOnuky JI.C. AtanacsHa, B.®. byry3oBa. u ap. 7-9 kmaccel: yueOHOE
nocobue 111 061e00pazoBarenbHbIX opranuzanuii/B.d.byty3os. M.: [Ipocsemenue, 2016.
Pabouas mporpamma mo reomerpun k YMK JI.C. Artanacsna, B.®. Bbyty3zoBa. 7-9 xkiacchel
/CocraButens I'.M.Macnakosa. M.: Bako, 2014.

Paboune mporpammel mo ydeObnumkam JI.C. Atanacsna, B.®. byry3oBa. m ap. 7-9 kmacchl. -
Bonrorpan: Yuutens, 2012

PabunoBuu E. M. ['eometpust Ha rotoBbeIX uepTexax. 7-11 kmaccwl/ [Ipocsemenue, 2013.
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