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MOACHUTE/NTIbHAA 3AMMCKA

OBLLAA XAPAKTEPUCTUKA YHEBHOTO KYPCA "TEOMETPUA"

Paboyasa nporpamma no yd4ebHomy kypcy "TeomeTpua" ans obydatolwmxca 8 KiaccoB paspaboTaHa Ha
ocHoBe ®enepanbHOro rocyaapcTBeHHOro obpa3oBaTeIbHOro CTaHAapTa OCHOBHOrO 0buiero obpasosaHmA ¢
YY4ETOM M COBPEMEHHbIX MWPOBbIX TpeboBaHWn, NPeabABAAEMbIX K MaTeMaTuiecKkomy obpasoBaHuto, U
TPaaMuUMIM poccninckoro obpasoBaHmA, KOTopble obecneynBatoT OBNALEHME KNHOYEBBIMU KOMMNETEHUMAMM,
COCTaBNAWMMN OCHOBY ANA HenpepbiBHOrO 06pa30oBaHMA M CaMOPA3BUTWA, a TaKKe LEeAOCTHOCTb
0OLLEKYNIbTYPHOIO, IMYHOCTHOTO M NMO3HABATE/IbHOIO Pa3BUTMA 0byYatoLWLMXCA. B nporpamme yyTeHbl naen un
nonoxeHunsa KoHuenuuu pasBMTMA MaTemaTmyeckoro obpasoBaHuA B Poccuiickon depepaumn. B anoxy
umdbpoBor TpaHchopmaumm Bcex chep YenoBEeYECKON AeATe/IbHOCTU HEBO3MOMHO CTaTb 06Pa30BaHHbLIM
COBpPeMeHHbIM YyenoBekom 6e3 6a30BOM MaTeMATUYECKON MOArOTOBKM. YKe B LWKOAE MaTeMATMKA CAYKUT
OMOPHbIM NPEAMETOM ANA MU3YYEHUA CMEXKHbIX AMCUMMAMH, @ NOCAE WKO/bl peanbHOM HeobXoAMMOCTbO
CTAaHOBUTCA HenpepbiBHOe 0bOpa3oBaHMe, 4TO TpebyeT MOAHOUEHHON 6a3oBoi 0b6LIEe0bpa3oBaTENBHOM
NOArOTOBKM, B TOM YMUC/IE U MATEMATUYECKOMN.

370 06ycnoBAeHO Tem, YTO B HaWM AHW PACTET 4mcao npodeccuit, CBA3AHHbBIX C HEMOCPeACTBEHHbIM
NPUMEHEHNEM MATEMATUKMK: N B chepe SKOHOMUKM, 1 B BU3HECE, N B TEXHONOTMYECKMX 0DNACTAX, M AaKe B
rYMaHUTapHbIX cdepax. TakMm 06pa3om, Kpyr WKONbHMKOB, A8 KOTOPbIX MaTeMaTMKa MOXKeT CTaTb
3HAYMMbIM NPEAMETOM, paclumpaeTca.

MpaKTuyeckas MNONE3HOCTb MaTemMaTWKM obycnosneHa Tem, YTO €€ npeamMeToM  ABAAKTCA
byHOAMeHTaNbHble CTPYKTYPbl HAWero mmpa: NPoCTPaHCTBEHHbIE GOPMbI M KONMYECTBEHHbIE OTHOWEHMA OT
NPOCTENINX, YCBAMBAEMbIX B HEMOCPeACTBEHHOM OMbITe, A0 AOCTAaTOYHO CAOXKHbIX, HEOBXOAMMbIX ONA
PA3BUTMA HaYYHbIX M NPUKNALHBIX MAeN. be3 KOHKPETHbIX MaTeMaTUYECKMX 3HAHWUI 3aTPYAHEHO NOHMMaHWe
NPUMHLMNOB YCTPOMCTBA W WMCNONb30BaHMA COBPEMEHHOM TEXHWKM, BOCMPUATME M  WHTepnpeTaumsa
pa3Hoobpa3HOM  couManbHOM,  IKOHOMMYECKOM,  MOAUTMYECcKOM  MHbopmauuu,  manodddpexkTnsHa
noBceAHEBHAA NPaAKTUYECKan AeATeNbHOCTb. Kaaomy YenoBeKy B CBOEM YKM3HW MPUXOAMTCA BbINOAHATbL
PACYETbl N COCTABAATb ANTOPUTMbI, HAXOAMTb U NMPUMEHATb GOPMY/bI, BNAAETb NPAKTUYECKMMM NPUEMAMM
reOMeTPUYECKMX M3MEPEHUI N MNOCTPOEHWM, YMTaTb MHOOPMaLMIO, NpPeAcTaBNeHHYyl B Buae Tabauu,
amarpamm m rpadmKoB, KUTb B YC/0BMAX HEONPeaenéHHOCTM M MOHMMaTb BEPOATHOCTHbLIM XapaKTep
CNY4YalHbIX COObITUN.

OAHOBPEMEHHO C pacwnpeHnem chep NPUMeEHEHMA MAaTEMATMKM B COBpeMeHHOM obliecTBe BCE Honee
Ba*KHbIM CTAHOBMTCA MAaTEMATMYECKMI CTUIb MbILAEHWUA, NPOABNAOLIMINCA B ONpeaenEHHbIX YMCTBEHHbIX
HaBblkax. B npouecce M3y4eHMA MaTEMATMKM B apceHan NPUEMOB M METOA0B MbILLAEHUA YenoBeKa
ecTecTBeHHbIM 0OpPa3OM BKIKOYAOTCA MHAYKUMA W AedyKumA, oboblieHMe M KOHKPEeTM3aluma, aHaaus u
CUHTEe3, KnaccmduKauma n cucTematmsauma, abctparvpoBaHune u aHanorna. OBbeKTbl MaTemMaTUYecKMx
YMO33aK/AYEeHUI, NpaBuaa WX KOHCTPYMPOBAHMA PACKPbIBAOT MEXaHW3M JIOTMYECKUX MOCTPOEHWN,
cnocobcTBytoT BbipaboTke ymeHna GopmyanposaTb, 0OOCHOBLIBATb M [AOKa3blBaTb CyKAEHWA, TEM CaMbIM
Pa3BMBAKOT /IOTMYECKOE MbllaeHWe. Beaylwana ponb MNPUHAANEKUT MaTeMaTuke M B GOPMMPOBAHMUM
aNrOPUTMUYECKON KOMMOHEHTbI MbILEHWUA M BOCMUTAHUN YMEHWUA AeMCTBOBATb MO 3aZaHHbIM aATOPUTMaM,
COBEpPLIEHCTBOBATb M3BECTHbIE M KOHCTPYMPOBATb HOBbIE. B NpoLecce pelweHnA 3a4a4 — OCHOBOW y4ebHOM
[eATeNbHOCTM Ha YyPOKaX MaTeMaTMKM — pPa3BMBAKOTCA TaKXKe TBOPYECKad M MNPUKAAAHAA CTOPOHbI
MbIWEHNA.

ObyyeHMe MmaTemaTMKe OAET BO3MOMKHOCTb Pa3BMBATb Yy OOYYAIOLWIMXCA TOYHYI, PALMOHANbHYIO U
NHOOPMATMBHYIO pedb, yMeHne oTbnpatsb Hanbonee NoaxoAsLUIne A3bIKOBblE, CUMBOIMYECKNE, Tpaduyeckmne
CPe/CTBa A/1A BblpaXKeHMA CYKAEHWI U HArNAAHOro UX NpeAcTaBaeHus.

HeobxoaMmbIM KOMNOHEHTOM 0OLLEN KybTYPbl B COBPEMEHHOM TO/IKOBaHUN ABAETCA 0OLLEE 3HAKOMCTBO
C METOAAMM NO3HAHWA AENCTBUTENIbHOCTU, NPEACTaBAEHWE O NPeAMETe N MeTOAAX MAaTEMATMKM, UX OTANYNIA
OT METOAO0B APYrMX eCTECTBEHHbIX M N'YMaHUTapHbIX HayK, 06 0COBEHHOCTAX NMPUMEHEHMA MAaTEMATUKM A4
PeLIEeHMA HayYHbIX M NPUKNAAHbIX 334a4. Taknm obpa3om, maTemaTnyeckoe obpasoBaHMe BHOCUT CBOW BKA/,
B GopmMMpoBaHMe 0bLLEN KYNbTYPbl YENOBEKA.



VI3yyeHne maTeMaTMKM TaKKe CnocobCTBYET 3CTETUYECKOMY BOCMUTAHMIO Ye0BEKA, MOHMMAHMWIO KPacoTbl
M M3AWLECTBA MATEMATUUYECKUX PACCYKOEHUM, BOCMPUATUIO TEOMETPUYECKMX GOPM, YCBOEHMIO MAEN
CUMMETPUMN.

LLEN M3YHEHWA YHEEHOIO KYPCA "TEOMETPUA"

«MaTemMaTurKy y»Ke 3aTeM Yy4MTb HaZo, YTO OHa YM B MOPAAOK MPUBOAWUT», — MNMUCAN BENIMKUA PYCCKUIA
y4yeHbIt Muxann Bacunbesny JIoMOHOCOB. M B 3TOM COCTOMT OAHa U3 ABYX Lienel 0by4YeHns reomeTpun Kak
COCTaBHOM 4acTM MaTeMaTWKM B LUKOAEe. DTOM Lenn COOTBETCTBYET AOKa3aTe/bHaA AMHMA npenogasaHumA
reometpuun. Cneaya npeacTaBneHHOM paboyelt nNporpamme, HayMHaA C CeAbMOro Kaacca Ha ypoKax
reomeTpum 0byyvalWMNCA yUMTCA NPOBOAMTb [AOKa3aTesbHble PACCYXKAEHWA, CTPOUTb JIOrMYecKue
YMO3aKNOUYEeHNA, NOKa3biBaTb UCTUHHbIE YTBEPKAEHUA U CTPOUTb KOHTP NPUMEpPBI K JIOXHbIM, MPOBOANUTb
PaCCYXXAeHMA OT KNMPOTUBHOMO», OTIMYATb CBOMCTBA OT NPM3HAKOB, GOPMYNIMPOBATL OOPATHbIE YTBEPKAEHUA.
Y4eHUK, 0BNaleBLIMIA MCKYCCTBOM PACCyKaaTb, OyAeT NPUMEHATb €r0 1 B OKPYKAOLWEN KU3HU.

Kak nucan reometp u negaror Uropp Penoposuy LLApbIrvH, «104bMKW, NMOHMMAIOLWMMKM, YTO Takoe
[,0Ka3aTeNbCTBO, TPYAHO M AaXe HEBO3MOXKHO MAHUNYAMPOBaTbL». M B 3TOM COCTOUT BaXKHOE BOCMMUTATe/IbHOE
3HaYeHue N3y4eHna reoMeTpun, NpucyLee MMeHHO OTe4YeCTBEHHOM MaTeMaTUYeCKoM WKoae. BmecTe ¢ Tem
aBTOPbI MPOrPaMMbl NPeaoCTEPEratoT yUMUTeNn OT U3NnWHero Gopmanmama, ocobeHHO B OTHOWEHMM Havyan 1
OCHOBaHWUI reomeTpmn. PpaHLUy3CKMM MaTemaTnK HKaH [befOHHe No 3TOMy NMOBOAY BbICKa3anca Tak: «4To
KacaeTca AeNnKaTHOM NpobaemMbl BBEAEHMNA KAKCMOM», TO MHE Ka¥KeTCA, YTO Ha NepBbIX MOpax Hy»HO BoobLLe
n3beraTb NPON3HOCUTL CaMO 3TO CNOBO. C APYrom e CTOPOHbI, He CAeayeT ynyCcKaTb HWU OHOM BO3MOXHOCTH
[aBaTb NPUMEPbI TOTUYECKUX 3aKNIOHEHUI, KOTOpble Kyaa B Do/blen mepe, YemM MAEA aKCMOM, ABNAKOTCA
NCTUHHBIMW N € AUHCTBEHHbBIMMW ABUMATEIAMN MATEMATUYECKOTO MbILLIEHNAR.

BTopol uenbio M3yvyeHua reomeTpum ABAAETCA MCMO/Ib30BaHME €€ KaK MHCTPYMEHTA MpW pelleHnmn Kak
MaTeMaTUYECKMX, TaK M MNPAKTUYECKMUX 3aad, BCTPEeYaloLWMXCA B peanbHOM KM3HWM. OKOHUMBLUMI Kypc
reoMeTpUM WKONAbHUK AO/IXKEH ObiTb B COCTOAHMM ONpeaennTb reoMeTpUYeckyto Gurypy, onmcatb C10Bamm
OAHHbBIN YepTEX WAW PUCYHOK, HaWTKM MAOWaZb 3€Me/IbHOro y4acTKa, PaccymTaTb HeobxoaAMMmyt ANUHY
ONTOBOJ/IOKOHHOTO Kabensa nnn Tpebyemble pazmepsbl rapaxa 414 aBTomobuaa. 3ToMy COOTBETCTBYET BTOPas,
BbIYMC/IUTE/IBHAA TMHUA B U3YYEHUN reoMeTpun B LWKone. [JaHHaA NpakTUYeCcKaa TMHUA ABNAETCA He MeHee
Ba*KHOM, Yem nepsas. Ewé MnaTtoH npeanuceiBan, YTobbl «rpaxaaHe MNpeKkpacHOro ropoda HM B KOEM Cay4vae
He OCTaBAAAW reOMeTpUIO, Beflb HEMA/ZIOBAXKHO Aaxe NoboyHoe eé€ NpMmMeHeHMe — B BOEHHOM Jene A3,
BMPOYEM, M BO BCEX HayKax — /A JIy4YLEro Mx yCBOEHWA: Mbl BeAb 3HaeM, KakaA becKkoHeYHasa pasHuLa
CYLLECTBYET MEXAY 4YEe/0BEKOM MPUYACTHLIM K FEOMETPUM U HENPUYaCTHbIM». [nAa 3TOro yy4mTento
pekomMeHAayeTca noAbupaTb 3aZayun NPaAKTUYECKOro XapaKkTepa A8 PacCMaTPMBAEMbIX TeM, YYUTb AeTen
CTPOUTb MaTeMaTUYECKME MOLENN PeaNbHbIX XU3HEHHbIX CUTYaLMi, NPOBOAUTL BbIYMCAEHNA M OLEHNBATD
a/1eKBAaTHOCTb MOJlYy4EeHHOro pe3ynbTaTa. KpanHe Ba)XHO MNOAYEPKMBATL CBA3W FEOMETPUM C APYTMMMU
npegMeTamy, MOTMBMPOBATb WCMO/Mb30BaTb OMNPeAeNeHUs FeoMeTpUYecKMX Guryp u  MOHATUM,
[EMOHCTPUPOBATb NPUMEHEHME MOYHEHHbIX YMEHWI B U3NKe M TEXHUKE. DTN CBA3MN Hanbonee APKO BUAHDI
B TemMax «BeKTopbl», « TPUroHOMeTpUYeCcKMe COOTHOLWEHMAY, «MeToa KoopauHaT» U «Teopema Mudaropa».

MECTO YHEBHOI O KYPCA B YHEBEHOM MNJTAHE

CornacHo yyebHOmy nnaHy B 8 Kiacce wm3yyaeTcA y4vyebHbIA Kypc «leomeTpuaA», KOTOPbIA BKAKOYAET
cnefyloliMe OCHOBHble pa3fenbl coaepxaHua: «leomeTpuyeckme Gurypbl M Ux cBoinctBa», «MamepeHune
reoMeTpUYECKMX BENIMYMHY», a TakKe «[leKapToBbl KOOPAMHATbI Ha MAOCKOCTUY, «BekTopbl», «[BUMKEHUA
nnockoctu» u «MpeobpasosaHma NogodmUA».

YyebHbIM NNaH NpeaycMaTpMBaET U3yYeHWe reomeTpum Ha Ha30BOM ypoBHE, McxoaA M3 68 y4ebHbIx Yacos
B y4eOHOM roay.

COLEPKAHME YHEBHOIO KYPCA "FTEOMETPMA"




YeTblpéxyrosbHWKK. Napannenorpamm, ero npMs3Hakm M CBOMCTBA. YacCTHble c/iy4an napannenorpammoBn
(NPsSIMOYTroNbHUK, pOMb, KBaApaT), X NPU3HAKM M CBOMCTBA. Tpaneums, paBHoboKasa Tpaneums, eé CBOMCTBa
n NpU3HakKkK. NpamoyroibHaa Tpaneums.

MeTopa yasoeHua meauaHsl. LeHTpansHaa cummetpua. Teopema Paneca M Teopema o0 NPOonopLMOHaNbHbIX
OTpesKax.

CpefHune IMHUM TpeyroibHWKa 1 Tpaneumn. LleHTp macc TpeyroibHK1Ka.

MNopobue TpeyronbHWMKOB, KO3IGPUUMEHT nogobus. MpusHakm noaobus TpeyronbHWKoB. [MpumeHeHne
noaobuma Npu peLleHnm NpakTUYeCcKmx 3agad.

CBOMCTBa N/oWaaen reomeTpuyeckmx duryp. Popmynbl ANa NAOWAAM TPEYroNbHUKA, NapaanenorpaMmma,
pomba un Tpaneumm. OTHOLWEHWe NaoLWagen NogobHbIX duryp.

BblumvcneHne nnowazen TPeyronbHMKOB M MHOFOYrO/IbHMKOB Ha KaeTyaton Oymare.

Teopema lMudaropa. NMprumeHeHne Teopembl Nnudaropa Npu pelleHnn NPakTUYeCcKmx 3a4ay.

CMHYC, KOCWHYC, TAHFeHC OCTPOro yrfia NPAMOYTrONbHOTO TpeyronbHuKa. OCHOBHOE TPUrOHOMETPUYECKOe
ToXaecTBo. TpuroHomeTpuyeckmne dyHkumm yrnos 8 30°, 45° n 60°.

BAncaHHble 1 LeHTPabHbIe YI/bl, YTON MEeXAY KacaTeNbHOM 1 XOPAO0K. YTIbl MEXAY XOPAaMM U CEKYLLMMMU.
BnuncaHHble M ONMCaHHble YeTbIPEXYrONIbHMKWU. B3anMmHOe pacnofioxKeHue AByX OKpy»KHocTel. KacaHue
OKpyKHOCTel. ObLiMe KacaTenbHble K ABYM OKPYKHOCTAM.

MNAAHVUPYEMBbIE OBPA3OBATE/IbHbBIE PE3Y/IBTATDI

OcBoeHMe y4yebHOro Kypca «leomeTpua» AO0MKHO obecneymBaTb AOCTUMKEHME HA YPOBHE OCHOBHOIO
obuwero 06pa3oBaHMA CAEAYOLIMX JIMYHOCTHbBIX, METanpeaMEeTHbIX M NpeaMEeTHbIX 00pa30oBaTe/bHbIX
pe3yNbTaToB:

JTMYHOCTHbIE PE3Y/IbTATHI

JIN4HOCTHbIE pe3ynbTaTbl OCBOEHMA MNPOrpammbl y4ebHOro Kypca «eomeTpua» XxapakTepunsyroTca:

MaTpmMoTMyeckoe BOCNMUTAHME:

NPOABNEHNEM MHTEPECA K NPOLLIIOMY M HACTOALLEMY POCCUIMCKON MaTEMATUKM, LLEHHOCTHbIM OTHOLLIEHNEM
K OCTUXKEHMAM POCCUMNCKMX MAaTEMATMKOB M POCCUIMCKOM MaTEMATUYECKOM LWKO/bI, K MCNO/Ib30BaHMIO 3TUX
OOCTUMXKEHWI B APYTMX HayKax M NPUKAAAHbIX chepax.

MpakAaHCKOe 1 AyXOBHO-HPABCTBEHHOE BOCMMUTAHME:

FOTOBHOCTbIO K BbIMOMIHEHMIO 00A3aHHOCTEN rpaXKAaHWHA U peannsaumm ero npas, NpeacTtaBieHMEM O
MaTeMaTUYECKMX OCHOBaX (QYHKUMOHMPOBAHMA PA3/IMYHbLIX CTPYKTYP, ABAEHWA, NMpoueayp rpaxAaHCKoro
obuiectBa (BbI6OPbI, OMNPOCbI M Mp.); FTOTOBHOCTbIO K OOCYKAEHWIO 3TUYECKMX npobiem, CBA3AHHbIX C
NPaKTUYECKMM MPUMEHEHUEM AOCTUMKEHUIM HAyKM, OCO3HAHMEM BaXKHOCTM MOpPaab- HO-3TUYECKMUX
NPUHUMNOB B A€ATENIbHOCTU YHEHOTO.

TpyaoBoe BOCNUTaHWe:

YCTaHOBKOM Ha aKTMBHOE y4yaCTWe B PelleHMM MPaKTUYEeCKUX 3aa4 MaTeMaTUYecKon HanmpaB/iEeHHOCTY,
OCO3HaHMEM BAXXHOCTM MaTemMaTMyecKoro obOpa3oBaHMA Ha MNPOTAXEHWW BCEM KM3HWU ANA yCNeLHON
npodeccnoHanbHON AEATENBHOCTU N PAa3BUTUEM HEODXOANMbIX YMEHWNI;

OCO3HaHHbIM BbIDOPOM M MOCTPOEHNEM MHAMBUAYANBHOM TPAEKTOPUM 0OPA30BAHMA M KU3HEHHbIX N1AHOB
C YYETOM NINYHbBIX MHTEPECOB M 0OLLECTBEHHbIX MOTPebHOCTEN.

SCTeTUYECKOe BOCMUTAHME:

CNOCOBHOCTbIO K 3IMOLIMOHAZIbHOMY M 3CTETUYECKOMY BOCMPUATUIO MaTeMaTUYecKkmMx OOBEKTOB, 3aaad,
PeLeHUI, PaCCyKAEHNIN; YMEHWIO BUAETb MaTeMaTUYeCKMe 3aKOHOMEPHOCTM B UCKYCCTBE.

LleHHOCTM Hay4YHOro NO3HaHWA:

OpVeHTauMen B AeATEeNbHOCTM Ha COBPEMEHHYK CUCTEMY Hay4HbIX MNpeacTaBneHuMi 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BMTUA YeNOoBeKa, NpMpoabl M 0bLLEeCTBA, MOHMMAHMEM MaTeMATUYECKOM HayKM Kak
chepbl YeNoBEYECKOM AEATENIbHOCTM, 3TANOB €€ Pa3BUTUA K 3HAYMMOCTM ANA PA3BUTUA LMBUAM3ALNN;

OB/laAEHNEM A3bIKOM MAaTEMATMKMN MU MaTEMATUYECKON KyAbTYPOM Kak CPeACTBOM MNO3HAHWA MUPQ;

OB/lafEHNEM NPOCTENLLIMMM HABbIKAMM MCCNeA0BATENbCKON AEATENbHOCTY.

®dunsnyeckoe BocnuTaHne, GOPMMUPOBAHNE KYNbTYPbl 34,0P0BbA M SMOLMOHANbHOrO 61arononyyns:



FOTOBHOCTbIO MPUMEHATb MaTeMaTMYyecKMe 3HaHWA B MHTEpecax CBOEro 340pO0BbA, BEAEHMA 340POBOTO
0bpasa *K13HM (340p0BOE NUTaHNE, COANAHCUPOBAHHbINM PEXUM 3aHATUI U 0TAbIXa, PperynapHaa dpusmyeckas
aKTUBHOCTb);

CPOPMMPOBAHHOCTbIO HaBblKa pedrekcun, NpusHaHMeM CBOEro MpaBa Ha OWWOKY M TaKOro e npasa
[pYyroro Yyenoseka.

JKoNornyeckoe BOCNUTAHME:

opuMeHTauMen Ha NpMMeHeHMe MaTeMaTUYeCKMX 3HaHWA ANA peweHuda 3a4av B 0061aCTM COXPaHHOCTK
OKpYsKatoWwen cpeapl, N1aHMPOBAHMA NOCTYNKOB M OLLEHKM MX BO3MOMKHbIX NOCAEACTBUI ONA OKPyXKatoLlen
cpefbl;

0CO3HaHMeM rnobasbHOro XapakTepa 3KON0rMYECKMX NPOBIeM U NyTeN UX pelleHms.

JINYHOCTHblE pe3ynbTaTbl, obecneymBatoliMe afanTaumio 0OyYaOLLEroca K M3MEHSAIOLLMMCA YCIO0BUAM
COLMANbHOM M NPUPOAHON Ccpeabl:

FOTOBHOCTbIO K ENCTBMAM B YC/IOBUAX HEONPEAENEHHOCTA, MOBbILLIEHWIO YPOBHS CBOEM KOMMNETEHTHOCTH
yepes NPaKTUYECKYIo AeATebHOCTb, B TOM YMC/Ie YMEHME YUNTLCA Y APYrUX Ntoael, npuobpeTaTb B
COBMECTHOW AeATeIbHOCTU HOBbIE 3HAHUS, HaBbIKM M KOMMETEHLMM U3 ONbiTa APYruX;

HeobXoAMMOCTbO B GOPMMPOBAHMM HOBbIX 3HAHWK, B TOM Yncae GOpMyaNpPOBaTb MAEN, MOHATUA,
rmnoTesbl 06 06BEKTAX U ABNEHUAX, B TOM YMC/Ie paHee He M3BECTHbIX, 0CO3HaBaTb AePpULNTDI
COBCTBEHHbIX 3HAHWI M KOMMNETEHTHOCTEN, MN1aHMPOBATL CBOE Pa3BUTUE;

CNOCOBOHOCTbIO 0CO3HABATb CTPECCOBYH CUTYALIMIO, BOCMPUHMMATb CTPECCOBYIO CUTYaUMIO KaK BbI30B,
TPebyoLWMA KOHTPMEP, KOPPEKTMPOBATL MPUHUMAEMbIE PELLUEHNA U AeNCcTBUA, POPMYINPOBATb U
OLEHMBATb PUCKM 1 NOCNeACTBUA, GOPMUPOBATL OMbIT.

METAMPEAMETHbIE PE3Y/IbTATHI

MeTanpeameTHble pe3ynbTaTbl OCBOEHMA NPOrpaMmbl y4ebHOro Kypca «leomeTpua» XapaKTepusytoTcs
OBNAZlEHNEM YHUBEPCAbHLIMU NO3HABAMe 16HbIMU Oelicmeusamu,
YHUBEPCAMbHbIMU KOMMYHUKAMUBHbIMU 0eliCmB8UAMU U YHUBEPCATbHbIMU pe2ynamusHbiMu 0elicmeuamu.

1)YHusepcaneHble no3HasamesnbHsie Oelicmaua obecneyusarom hopmuposaHue 6a308biX KO2HUMUBHbIX
npoueccos oby4arowuxca (ocgoeHue Memoodo8 NO3HAHUA OKPYHAHOUWE20 MUPA; NPUMEHEeHUe 02UYecKux,
uccnedosamernbcKux onepauul, ymeHul pabomame ¢ uHgopmauuedl).

Ba3oBble nornyeckne AencTemA:

BbIABAATbL M XapaKTePM30BaTb CYLLECTBEHHbIE MPU3HAKM MAaTEMATUYECKMX OOBEKTOB, MOHATUM, OTHOLLIEH W
MeX Yy NOHATUAMM; GOPMYIMPOBATL ONPeaeNeHNA NOHATUI; YyCTaHaBAMBATb CyLLLECTBEHHbIM NPU3HaK
KnaccuduKkaumm, ocHoBaHMs A18 0600LLEHMNA N CPABHEHUSA, KPUTEPUM MPOBOANMOrO aHaMn3a;
BOCMPMHMMaTb, GOPMY/IMPOBATL M NPe0bPa30BbIBATL CYXKAEHMA: YTBEPAUTEbHbIE M OTPULLATENIbHBIE,
eAMHNYHbIE, YaCTHble M 0bLne; YCNOBHbIE;

BbIABNATb MAaTEMATMYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3N M MPoTMBOPeYMa B GaKTax, AaHHbIX,
HabAtoAEHMAX N YTBEPKAEHUAX; Npeanarate KPUTEPUM A7 BbISBNIEHNA 3aKOHOMEPHOCTEN U
NPOTMBOPEYNIL;

[enaTb BblBOAbI C MCMNO/b30BAHMEM 3aKOHOB JTIOTUKM, AeAYKTUBHbIX N MHAYKTUBHbIX YMO3aKAOYEHWU,
YMO3aK/Il0YEHUI N0 aHanornu;

pa3bupaTtb A0KA3aTENLCTBA MAaTEMATUYECKMX YTBEPHKAEHNIN (NPAMbIE M OT NMPOTUBHOIO), NPOBOANTL
CaMOCTOATE/IbHO HEC/IOXKHbIE 10Ka3aTe/IbCTBA MaTEMATUYECKMX GAKTOB, BbICTPAMBATb apryMEHTALMIO,
NPMBOANTL MPUMEPLI U KOHTPNPUMEpPBI; 0OOCHOBbLIBATbL COOBCTBEHHbIE PACCYKAEHWS;

BbIOMpPaTb cnocob pelleHma y4ebHOoM 3a4a4mM (CpaBHMBaTb HECKO/IbKO BapMAHTOB peLleHus, BbIbnpaTb
Hanbosee NOAXOAALMI C Y4ETOM CAMOCTOATE/IbHO BblAENEHHbIX KpUTEPUEB).

baszoBble nccnenosaTesibCkue ,El,elZCTBl/lﬂI



MCNO/Ib30BaTb BOMPOCHI Kak MCCAeA0BaTeIbCKUI MHCTPYMEHT NO3HaHMA; GOopMyIMpoBaTb BONPOCHI,
duKcmpytoLme npoTMBopeydme, Npobaemy, CamocToATEIbHO YCTaHaBAMBaTb MCKOMOE U AaHHOE,
bopmmpoBaTh rMnoTesy, apryMeHTMPOBaTb CBOK MO3NLUMIO, MHEHWE;

NPOBOAMUTL MO CAMOCTOATE/IbHO COCTABNEHHOMY M/1aHY HEC/IOMKHbIM IKCNEPUMEHT, Hebonbloe
nccaeaoBaHME No YCTaHOBNEHMIO 0COBEHHOCTEN MaTeMaTUYECKOro 0ObeKTa, 3aBUCMMOCTEN 06bEKTOB
mexay cobon;

camocTonTeIbHO GOPMYIMPOBATL 0606LLEHNA U BbIBOAbI NO pe3y/ibTaTam NpoBeAEHHOro HabaaeHNA,
nccae0BaHMsA, OLEHMBATL AOCTOBEPHOCTb MOYYEHHbIX PE3y/1bTAaTOB, BbIBOAOB M 0600LLEHMI;
NPOrHO3MpPOBaTb BO3MOXKHOE Pa3BMTME NPOLLECCA, @ TaKXKe BblABMIaTb NPeAnoNoKEHMA O ero Pa3BUTUM B
HOBbIX YCOBUAX.

PaboTa ¢ uHpopmaumen:

BbIABNATb HEAOCTATOYHOCTb M U3DBITOYHOCTb MHGOPMALLMU, AAHHbIX, HEOBXOAMMbIX ANA PeLleHNA 3a4a4M;
BbIOMpPaTb, aHAIM3MPOBATL, CUCTEMATU3MPOBATL M MHTEPNPETUPOBATb MHGOPMALLMIO PA3IMYHbIX BUA0B U
bopm npeacTaBaeHUs;

BbIOMpaTh GopMy NpeacTaBAeHUA MHOOPMALMKN U UANOCTPUPOBATL PeLIAeMble 3a4a4M CXEMaMM,
Amarpammamu, MHOM rpadmKomn 1 MX KOMBUHALMAMM;

OLEeHMBATb HAAEKHOCTb MHGOPMALMM NO KPUTEPUAM, NPEANOKEHHBIM YHUTENEM UM
cHOPMYMPOBAHHBIM CAMOCTOATENbHO.

2)YHusepcasibHble KOMMyHUKamueHele delicmaus obecneqyusarom cihopmupo8aHHOCMb COUUAIbHbIX

HaBblIKO8 O5y‘40fOU.4UXCFI.

ObueHme:

BOCMPMHMMATb M GOPMYIMPOBATL CYKAEHWA B COOTBETCTBUM C YCIOBUAMM M LENAMMN OBLLEHWSA; ACHO,
TOYHO, FPAMOTHO BblpaXKaTb CBOK TOYKY 3PEHMSA B YCTHbIX M MUCbMEHHbIX TEKCTaX, 4aBaTb NOACHEHWA MO
XO4Y PeLeHna 3a4a4M, KOMMEHTMPOBATL NOJIYYEHHbI pe3ynbTaT;

B X0Jle 0OCYyKAeHWNs 3a4aBaTb BOMNPOChI MO CYyLLECTBY 06CyKAaeMol TeMbl, NpobAEMbI, pellaeMon 3a4a4u,
BbICKA3blBaTb MAEN, HALLENIEHHbIE Ha MNOUCK PELeHMA; COMOCTABAATb CBOU CYXKAEHMA C CYKAEHUAMM
APYrMX Y4aCTHMKOB AManora, 06HapyXmneaTb pasiMyme 1 CXOACTBO NO3ULLMIA; B KOPPEKTHOM dopme
bopmynnpoBaTb pa3HOrNacmaA, CBOM BO3PAKEHUSA;

NpeacTaBNATb pe3ybTaThl pelleHma 3a4a4m, IKCNePUMEHTa, MCCNeA0BaHMA, NPOEKTA; CAaMOCTOATENBHO
BbIOMpPaTb GOPMAT BbICTYNAEHMA C Y4ETOM 3334 NPe3eHTaunmn n ocobeHHoCTen ayanTopun.

CoTpyaHN4ecTBO:

NOHMMaTb M MCMOb30BaTb NPEMMYLLECTBA KOMAHAHOM U MHAMBUAYANbHOM PaboTbl NpU pelleHnn
y4yebHbIX MaTeEMaTUYECKMX 3a4aY;

NPUHMMATb Lie/lb COBMECTHOW AeATENIbHOCTU, NNAaHUPOBAaTb OPraHM3aL Mo COBMECTHOM paboTh,
pacnpenenatb BUAbl paboT, LOroBapmBaThCA, 0O6CYKAATb NpoLLeCcT U pe3ynbTaT paboTbl; 0606WaTh
MHEHWA HECKONbKUX Ntoael;

y4acTBOBATb B rpynmnoBbix popmax paboTbl (0bcyKaeHUA, 0bMeH MHEHMAMM, MO3TOBbIE LUTYPMbI M ApP.);
BbINO/IHATL CBOO YacCTb PaboTbl U KOOPANHMPOBATL CBOM AENCTBMA C APYTMMM YaeHaMU KOMaHAbI;
OLEHMBATb KaYeCTBO CBOErO BKAaAa B 0OWMI NPOAYKT NO KpUTepUam, CGOPMYIMPOBAHHbBIM YHAaCTHUKaMM
B3aMMO/ENCTBUA.

3)YHusepcanbHble peeynsmusHsie delicmaus obecneyusarom ¢opmMuposaHuUe CMbIC/I08bIX yCMAHOBOK U

M U3HEHHbIX HaBeblKo8 siIuMHOCMU.

CamoopraHumsauma:



CaMOCTOATE/IbHO COCTaBAATb N/1aH, aATOPUTM pelleHns 3a4a4mM (MM ero 4acTb), BbIbMpaTb cnocob pelleHuns
C YY4ETOM MMEIOLIMNXCA PECYPCOB M COBCTBEHHbIX BO3MOMKHOCTEM, apryMeHTMPOBATb M KOPPEKTMPOBATb
BapMaHTbl peLeHni C yY4ETOM HOBOW MHGOPMaLMN.

CaMOKOHTPOb:

BNaAeTb Cnocobamum camonpoBEPKM, CAMOKOHTPO/IA MPOLIECCa U pe3yabTaTa PeLleHna MaTeMaTUYeCKon
3a4a4u;

npeasuaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MPU PeLleHnn 3a[a4m, BHOCUTb KOPPEKTUBLI B
AeATeNbHOCTb Ha OCHOBE HOBbIX 0BCTOATENLCTB, HAWAEHHbIX OLUMOOK, BbISBAEHHbIX TPYAHOCTEN;
OLLeHMBATb COOTBETCTBME pPe3y/ibTaTa AeATebHOCTN NOCTaBNAEHHOM UENN N YCNOBUAM, OO bACHATL
NPUYUHbBI AOCTUMHEHUA MU HEAOCTUKEHUA LENIN, HAaXOAMUTb OLNOKY, AaBaTb OLLEHKY NPUOBPETEHHOMY
onbITy.

MPEAMETHbIE PE3Y/ILTATHI

OcBoeHMe yyebHoro Kypca «lFeomeTpua» Ha ypoBHE 8 Knacca AO0/MKHO obecneymBaTb [AOCTUMKEHUE
cnenyoWmMx NpeameTHbIX 06pa3oBaTeIbHbIX Pe3y/1bTaToB:

Pacno3HaBaTb OCHOBHbIE BUbl YETbIPEXYTO/IbHUKOB, X 3/1EMEHTbI, M0/1b30BATLCA X CBOMCTBAMM NPU
peLleHnn reoMeTpUYecKmnx 3aaau.

MpMMeHATb CBOMCTBA TOUKM NepeceyeHns meamnaH TpeyroabH1Ka (LleHTpa Macc) B peLleHnn 3aaad.
BnadeTb NOHATUEM CPeAHEeN NMHUN TPEYroNbHUKA U TpaneLmmn, NPUMEHATb UX CBOMCTBA MNPU PeLLeHnn
reoMeTpuyecKmnx 3aaau.

Monb3oBaTbcs Teopemolt Ganeca n TEOPEMOI 0 NPOMNOPLIMOHANbHbIX OTPE3KaxX, MPUMEHATb UX AN
PeLIeHNA NPaKTUYECKMNX 3a4au.

MPUMEHATb NPU3HaAKM N0A0OUA TPEYroNbHMKOB B PELLIEHUM FreOMETPUYECKMX 3a4aY.

Monb3oBaTbcs Teopemol Nudaropa ANA peleHnsa reoMeTPUYECKUX U NPAKTUYECKMX 3a4a4.

CTpOoUTb MaTeMaTMYECKY0 MOE/Nb B MPAKTUYECKMUX 3a[a4aX, CAMOCTOATE/IbHO AenaTb YePTEXK 1 Ha XOAUTb
COOTBETCTBYOLME A/TNHbI.

BnageTb NOHATUAMM CMHYCA, KOCMHYCA M TaHTeHca OCTPOro yraa NpAMOYro/ibHOro TPEeYroibHMKa.
M0/1b30BaTLCSA STUMM MOHATUA MU 1A PELUeHNs NPaKTUYECKMX 3a4au.

BblumcnaTh (pasiviyHbiMKM cnocobamm) nNaowaib TPEYroibHUKa M NAOWAAN MHOTOYTONbHbIX GUTYP
(NoNb3yAch, rae HeobXoANMO, KaZIbKYIATOPOM).

MPMMEHATb MNONYYEHHbIE YMEHMA B MPAKTUYECKMX 3a4a4ax.

BnafeTb NOHATUAMM BMMCAHHOTO U LIEHTPAIbHOTO YIa, UCMO/Ib30BaTb TEOPEMbI O BIMCAHHbIX Yr/aXx,
yrnax Mexay XopAamu (CEKYLMMM) U yrie Mexay KacaTebHON 1 XOpA0on NpW pelleHnm reoOMeTPUYECKMX
3a7au.

BnafeTb NOHATMEM OMMCAHHOIO YEeTbIPEXYrObHMKA, MPUMEHATL CBOMCTBA ONMCAHHOIO
4eTbIPEXYro/bHMKa NPU peLleHnn 3aaau.

MPMMEHATb NONYYEHHbIE 3HAHMA Ha NPAKTUKE — CTPOUTL MaTeMaTUYECKME MOAENM ANA 33434 PeasibHOM
*KM3HM 1 NPOBOANTHL COOTBETCTBYHOLLME BbIYMCAEHMSA C NPUMEHEHMEM NOA0OUA U TPUTOHOMETPUM
(nonb3yschb, roe HeobXoAMMO, KaNbKyIATOPOM).



TEMATUYECKUI MNAH

No HanmeHoBaHue Konnyectso 4acos CpoKk#m Buapbl AeaTelbHOCTH Buapl, dopmbl KOHTPONA
pa3fenos BCEro | KOHTPOJ/IbHble | M3y4eHud
n/n nporpammbi pPaboTbl
1. [loBTOpeHMe 2 1 MoBTOPAOT MaTepman, N3y4eHHbI B Kypce C/p; k/p
reomeTpmm 3a 7 Knacc
2. | YeTblpexyronbHUKK 22 1 [10Ka3bIBaAOT CBOMCTBA M NPU3HAKM M3YHEHHbIX YCTHbIM ONPOC; MHA. KapTouKK; ¢/p; K/p.
bUryp 1 NPUMEHAIT MX NPU peleHnn 3a4au.
3. | Teopema lMudaropa 13 1 HaxoaAaT CTOpOHbI TpeyroaibHWKa, MCNOo/b3yA YCTHbIV ONPOC; MHA,. KapTOUKM; ¢/p; K/p.
Teopemy Mudaropa.

4, 12 1 MNpumeHsaloT  GopMyabl  AAS  HaAXOXKAEHWA | YCTHbIM ONpoCc; MHA. KapToukK; ¢/p; K/p.

[leKapToBbl KOOpAMHAT cepeuHbl OTpe3Ka, pacCcToAHuA

KOOPAMHATH! Ha MeXay OBYyMA TO‘—II-(aMUl/I,‘ COCTaBAAOT YpaBHEHWA

10CKOCTH OKPYKHOCTU U NPAMOW.
5. [sunxeHune 7 1 CTpoAaT obpa3bl TOYEK, NMPAMbIX, OTPE3KOB, YCTHbIN ONPOC; UHA,. KAPTOYKK; c/p; K/p.

TPeyrosbHMKOB NPW OCeBOM U LEeHTPaIbHOMN
CUMMETPUAX, NapanienbHOM NepeHoce,
nosopoTe.
6. BekTopol 8 1 BbINONHAIOT onepaummn Ha BeKTopamu YCTHbIM ONPOC; MHA. KapTouKK; ¢/p; K/p.
7. [oBTOpeHue 4 3aKkpennAatT maTepunan, n3y4eHHbIn B Kypce /IToroBbI TecT/ MHAMBMAYabHAA
reomeTpum 3a 8 Knacc. pabora.

8. NToro: 68 6




KANEHOAPHO-TEMATUYECKOE NIAHUPOBAHWE PABOYEN MPOTPAMMDbI

No Tema ypoKa Konunye Hata (no MprumeyaH
n/n CTBO nnaHy) na(Koppek
Yyacos umsa)
1 CmeXkHble 1 BepTUKabHble yrbl. [IpM3HAKM paBeHCTBa 1 04.09
TpeyronbHMKOB. CyMma yr1oB TpeyrosbHWKa.
2 OnpeneneHune YeTblpexyrosabHMKa. 1 06.09
3 MNapannenorpamm. 1 11.09
4 CBOWCTBO AMaroHanen Nnapannenorpamma. 1 13.09
5 CBOICTBO NPOTUBOAEKALLMX CTOPOH M YI/I0B Napanienorpamma. 1 18.09
6 CBOICTBO NPOTUBOAEKALLMX CTOPOH M YI/I0B Napanienorpamma. 1 20.09
7 MNapannenorpamm. PelleHmne 3agau 1 25.09
8 [MpAMOYTOJIbHUK. 1 27.09
9 [MpAMOYTOJIbHUK. 1 02.10
10 | Pomb. 1 04.10
11 | KBagpar. 1 09.10
12 | PeweHune 3apga4 No Teme: «HeTbIpexyrosibHUKM ». 1 11.10
13 | KoHTponbHasa pabotaNe 1. «HYeTblipexyroabHUKM». 1 16.10
14 | AHanm3 KOHTPO/IbHOM paboThbl 1 18.10
15 | Teopema daneca. 1 23.10
16 | CpeaHAa NMHMA TPeyroibHMKA. 1 25.10
17 | CpeaHAsa NMHUA TpeyronibHMKa. PellleHre 3a4au 1 06.11
18 | CpeaHAa NMHMA TpeyroaibHMKa. PellleHre 3a4au 1 08.11
19 | Tpaneuua. 1 13.11
20 | Tpaneums. PeweHne 3aaau. 1 15.11
21 | Teopema o0 NpPONOPLMOHA/bHbIX OTPE3KaX. 1 20.11
22 | lNocTpoeHme 4eTBEPTOro NPONOPLMOHANBEHOTO OTPE3KA. 1 22.11
23 | KoHTponbHas pabota Ne 2 «Teopema Paneca. CpeaHsa AMHUA 27.11
TpeyroNbHUKa»
24 | AHann3 KOHTPO/IbHOW PaboTbl 1 29.11
25 | KocunHyc yrna. 1 04.12
26 | Teopema MNuoaropa. 1 06.12
27 | Teopema lMudaropa. 11.12
28 | NepneHAMKyNAp U HAKNOHHAA. 1 13.12
29 | HepaBeHCTBO Tpeyro/ibHM1Ka 1 18.12
30 | PeweHune 3a0au 20.12
31 | CooTHOLWEHMA mexay CTOPOHAMM 1 yr1laMK B NPAMOYTOJIbHOM 1 25.12
TpeyronbHuKe
32 | OCHOBHble TPUTOHOMETPUYECKME TOXKAECTBA. 1 27.12
33 | 3Ha4YeHMA CMHYyCa, KOCMHYCA M TaHFEHCA HEKOTOPbIX YI/10B 1 10.01
34 | U3ameHeHne CMHYCa, KOCKMHYCa M TaHreHca Npur BO3pacTaHmMmM yrna 1 15.01




35 | PeweHune 3aga4 no Teme « COOTHOLLEHUA MEXKAY CTOPOHAMM U 1 17.01
Yyrnamu TpeyroabHmKa»
36 | KoHTponbHasa pabotaNe3. «Teopema Mudaropa. 1 22.01
37 | AHann3 KOHTPObLHOM PaboTbl 1 24.01
38 | OnpepeneHne AeKapTOBbIX KOOPAMHAT. 1 29.01
39 | KoopauHaTbl cepeamHbl oTpesKa. 1 31.01
40 | YpaBHeHMe OKPYXHOCTM. 1 05.02
41 | YpaBHeHMe npamoi. KoopanHaTbl TOYKKM NepeceyeHme npambix. 1 07.02
42 | PacnosioeHue NpsiMor OTHOCUTENIbHO CUCTEMbI KOOPAMHAT. 1 12.02
43 | PeweHue 3agau 1 14.02
44 | YrnoBon KoaddULUMEHT B ypaBHEHUMN NpAMON. pad K NMHEHOM 1 19.02
OYHKUMN.
45 | TpaduK NMHENHOM PYHKLMK. 1 21.02
46 | OnpefgeneHune cMHyca, KOCMHYCa M TaHreHca aaa atboro yrna ot 0° 1 26.02
no 180°.
47 | PeweHune 3a8a4 No Teme «lekapToBbl KOOPAMHATBLI HA MIOCKOCTUY» 1 28.02
48 | KoHTponbHasa paboTtaNe 4. «/lekapToBbl KOOPAMHATLI HA MAOCKOCTUY. 1 04.03
49 | AHaNM3 KOHTPONbHOW paboTbl 1 06.03
50 | MNpeobpazosBaHue puryp. CBOMCTBA ABMHKEHMA. 1 11.03
51 | CuMMeTpMA OTHOCUTESIBHO TOYUKM. 1 13.03
52 | MNosopor. 1 18.03
53 | MapannensbHbln NeEPEeHOC U ero CBOMCTRA. 1 20.03
54 | CywectBoBaHMe M eIMHCTBEHHOCTb NapannebHOro NnepeHoca. 1 03.04
55 | KoHTposnbHas pabota Ne 5. « [ABu»KeHuA» 1 08.04
56 | AHann3 KOHTPOAbHON PaboTbl 1 10.04
57 | ABcontoTHasa BeMYMHA U HanpaB/eHMe BEKTOpa. 1 15.04
58 | CnoxeHne BEKTOPOB. 1 17.04
59 | YMHOXeHWe BeKTOpa Ha YM1Cho. 1 22.04
60 | PasnokeHune BeKTOpa NoO ABYM HEKOIMHEAPHbBIM BEKTOPAM. 1 24.04
61 | CkanapHoe npomsBeaeHNE BEKTOPOB. 1 06.05
62 | Pa3norKeHune BeKTOpa MO KOOPANHATHbLIM OCAM. 1 06.05
63 | KoHTponbHas paboTaNeb. «BekTopbl». 1 08.05
64 | AHanNM3 KOHTPOALHOW PaboThl 1 13.05
65 | MiToroBoe noBTOpEeHME Kypca reomeTpun 8 Knacc. 1 13.05
HeTblipexyroabHUKMN.
66 | MiToroBoe NoBTOpeHMe Kypca reomeTpmm 8 knacc. Teopema 1 15.05
Mundaropa.
67 | IToroBoe NoBTOpeHMe Kypca reomeTpmm 8 knacc. [ekapToBbl 1 20.05
KOOPAMHATbl Ha NJIOCKOCTM.
68 | N'ToroBoe NOBTOpPEHME Kypca reomeTpum 8 knacc. [sukeHue. 1 22.05




YYEBHO-METOANYECKOE OBECMEYEHNE OBPASOBATE/IbHOIO MPOLIECCA

e (Ob6A3aTenbHble y4ebHble MaTepuasbl 410 yY4EeHNKa

1. Moropenos A.B. TeomeTpua. YuebHuk ana 7-9 kn. obuieobpasoBaTeibHbIX yuperraeHuin. — M.:
MpoceelweHune, 2017.

2. [lycesB.A., MegaHunk A.WN. AngakTnyeckne matepmansl No reomeTpmmn ana 8 Kaacca
obuieobpasoBaTeibHbIX yupexaeHnn. — 5-e nsa. —M.: MpoceelteHme, 2012. — 80cto: nn. — ISBN 5-09-
011223-1

3. KO.M.AyaHunupiH. Paboyas TeTpaab. leomeTpua. 8 knacc. M3paTenscTo «MpocselleHne», MoCKBa,
2021.

e MeToamyeckne maTtepunanbl ANAa ydnTena

1. H.®.lTaBpunosa «YHMBepCaibHble NOYPOUHble Pa3paboTKM No reomeTpum, 8 kKnace» - M.:
«BAKO», 2014 .

2. «leomeTpusa. 3a[a4M Ha rOTOBbIX YepTexKax, 7-9 knaccbi»/M. P. PbibHMKOBa — JIyraHcK,
«YyebHasn KHura», 2006 rog,

e Lindposbie 0bpasosaTeNbHbIE PECYPCHI M PECYPChI CETU MHTEPHET

KypHan «MaTemaTunKa B WKoae».,
http://fcior.edu.ru/ - eaepanbHblit LEHTP MHGOPMALMOHHO-06Pa30BaTENbHbIX PECYPCOB.
http://school-collection.edu.ru/ - eanHas Konnekuma umMbpoBbix 06pas3oBaTe/IbHbLIX PECYPCOB.
www.math.ru - MHTepHEeT - NnoAaeprKKa yumuTenen mateMaTuKm.
WWW.it-n.ru - CeTb TBOPYECKUX yUUTENEN.
www.festival.lseptember.ru - ®ectuBanb negarornyecknx naen « OTKPbLITLIN YPOK».
http://teacher .fio.ru - Meparornyeckaa macTepckasn, ypoku B MHTepHeT.
http://edu.secna.ru/main - HoBble TeXHONOTMM B 0OPa30BaHUN.
Cantbl « Mup aHUMKAONEANI», Hanpumep: http://www.rubricon.ru/; http://www.encyclopedia.ru.
. feomeTpus — 3NeKTPOHHbIN YPOK « MHOrOyronbHUKM» — http://www.geometry-exe.h17.ru/
. MatemaTtuka B OTKpbITOM Konneaske http://www.mathematics.ru/
. IHTepHeT-noaaepsKa yuntenen matemaTunkm http://www.math.ru/
. Allmath.ru — Bsca matemaTtuiKa B ogHom mecTe http://www.allmath.ru/
. Exponenta.ru: obpasoBaTenbHbl MaTeMaTUYeCKMIA calT http://www.exponenta.ru/
. Bca anemeHTapHas matemaTtuka: CpeaHsaa maTemaTnyecKkan MHTEPHeT-
wkona http://www.bymath.net/
16. FleomeTpuyeckunii noptan http://www.neive.by.ru/
17. 3apa4m No reomeTpumn: MHPOPMaLMOHHO-NONCKOBaA cucTema http://zadachi.mccme.ru/
18. MaTemaTtuyeckme onMMmnunaabl U onMMnuMaaHble 3agaqun http://www.zaba.ru/
19. MexayHapoaHbI MaTeMaTUYeCKMIA KOHKYpC «KeHrypy» http://www.kenguru.sp.ru/
20. MeToauKa npenogasaHns matematuku http://methmath.chat.ru/
21. MocKoBCcKasa MaTemMaTmyeckas oIMMNMaaa WKoAbHUKOB http://olympiads.mccme.ru/mmo/
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http://www.mathematics.ru/
http://www.math.ru/
http://www.allmath.ru/
http://www.exponenta.ru/
http://www.bymath.net/
http://www.neive.by.ru/
http://zadachi.mccme.ru/
http://www.zaba.ru/
http://www.kenguru.sp.ru/
http://methmath.chat.ru/
http://olympiads.mccme.ru/mmo/
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