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MOACHUTE/NTbHAA 3ATTMCKA

OBLLAA XAPAKTEPUCTUKA YHEBHOT O KYPCA "TEOMETPUA"

Paboyaa nporpamma no y4ebHomy Kypcy "TeomeTpuma" ans obydatowmxca 9 KnaccoB paspaboTaHa Ha
ocHoBe PeepanbHOro rocyaapcTBeHHOro obpa3oBaTeIbHOro CTaHAapTa OCHOBHOro obulero obpasosaHmA ¢
YYETOM M COBPEMEHHbIX MWPOBbIX TPebOoBaHMI, NPeabABAAEMbIX K MaTEMATUYECKOMY 0Dpa3oBaHUIO, M
TPaaMuUMIM poCCUMCKOro 0bpasoBaHMA, KOTopble obecneynBatoT OBMAAEHNE KNHOUYEBBIMU KOMMETEHUMAMM,
COCTaBAAWMMN OCHOBY ANA HenpepbiBHOro 06pa3oBaHMA M CaMOPa3BUTMA, a TaKKe LeNOCTHOCTb
0OLLEKYIbTYPHOIO, IMYHOCTHOTO M NO3HABATE/bHOIO Pa3BMUTMA obyyatouwmxca. B nporpamme yyteHbl naeu u
nonoxeHusa KoHuenuuu pasBMTMA maTematuyeckoro obpasoBaHMA B Poccuiickon depepaumn. B anoxy
umdbpoBoi TpaHchopmaumm Bcex chep YenoBeYeCKOM AeATeNbHOCTM HEBO3MOXKHO CTaTb 0Opa3oBaHHbIM
COBpPeMeHHbIM YenoBekom 6e3 Ha30BOM MaTeMaTMYECKON MOArOTOBKW. YKe B LWKOIe MaTeMaTUKa CAYXKMUT
OMOPHbIM NPEAMETOM ANA M3yYeHUA CMEXHbIX AMCUMNANH, @ NOCAe LWKOAbl peanbHOoM HeobXoAMMOCTbIO
CTAaHOBUTCA HenpepbiBHOe 06pa3oBaHMe, 4TOo TpebyeT nonHoueHHoW 6a3oBoi obuweobpasoBaTeNbHOM
NOArOTOBKM, B TOM YMUC/IE U MATEMATUYECKOMN.

370 06yCcnoBAeHO TeM, YTO B HalWM AHW PACTET 4mcno npodeccuit, CBA3AHHbLIX C HEMOCPeACTBEHHbIM
NPUMEHEHNEM MATEMATUKK: N B chepe SKOHOMUKMK, U B BU3HECE, N B TEXHONOTMYECKMX 00NacTAX, U AaxKe B
r'YMaHuUTapHbIX cdepax. TakMm 06pa3om, Kpyr WKONbHMKOB, A4 KOTOPbIX MaTemMaTMKa MOXKeT CTaTb
3HAYMMbIM NPEAMETOM, paclumpaeTca.

MpaKTuyeckas MNONE3HOCTb MaTemMaTWKM obycnosneHa Tem, YTO €€ npeamMeToM  ABAAKTCA
byHOAMeHTaNbHble CTPYKTYPbl HAWero mmpa: NPoCTPaHCTBEHHbIE GOPMbI M KONMYECTBEHHbIE OTHOWEHMA OT
NPOCTENINX, YCBAaMBAEMbIX B HEMNOCPeACTBEHHOM OMbITe, A0 AOCTAaTOYHO C/OXHbIX, HEOBXOAMMbBIX ONA
PA3BUTMA HaYYHbIX M NPUKNALHBIX MAeN. be3 KOHKPETHbIX MaTeMaTUYEeCKMX 3HAHWUI 3aTPYAHEHO NOHUMaHWe
NPUMHLMNOB YCTPOMCTBA W WMCNONb30BaHMA COBPEMEHHOM TEXHWKM, BOCMPUATME M  WHTepnpeTaumsa
pa3HoobpasHOM  couManbHOM,  IKOHOMMYECKOM,  MOAUTMYECcKOM  MHbopmauuu,  manodddpexkTnsHa
noBceAHEBHAA NPaAKTUYECKan AeATeNbHOCTb. Kaaomy YenoBeKy B CBOEM YKM3HW MPUXOAMTCA BbINOAHATbL
PACYETbl U COCTABAATb ANTOPUTMbI, HAXOAMTb U NMPUMEHATb GOPMY/bI, BNAAETb NPAKTUYECKMMU NPUEMAMM
reOMEeTPUYECKMX M3MEPEHUI M MNOCTPOEHWMN, YMTaTb MHOOPMaALMIO, MpPeAcTaBNeHHY B Buae Tabauu,
amarpamm m rpadmKoB, KUTb B YC/I0BMAX HEONPeAenéHHOCTM M MOHMMaTb BEPOATHOCTHbLIM XapaKTep
CNY4YalHbIX COObITUN.

OAHOBPEMEHHO C pacwnpeHnem chep NPUMeEHEHMA MAaTEMATUKM B COBpeMeHHOM obliecTBe BCE Honee
Ba*KHbIM CT@HOBMTCA MaTEMATMYECKMI CTWU/Ib MbILUEHWA, NPOABAAIOLIMINCA B ONPeAenEHHbIX YMCTBEHHbIX
HaBblkax. B npouecce M3y4eHMA MaTEMATMKM B apceHan NPUEMOB M METOAO0B MbILUAEHUA YenoBeKa
eCcTecTBeHHbIM 0OpPa3OM BKIKOYAIOTCA MHAYKUMA W AedyKumaA, oboblieHMe M KOHKPEeTM3aluma, aHaaus u
CUHTEe3, KnaccuduKauma 1 cucTematmsauma, abctparvpoBaHue - aHanorma. OObeKTbl MaTeMaTU4ecKux
YMO3aK/AYEeHUI, NpaBuaa WX KOHCTPYMPOBAHMA PACKPbIBAOT MEXaHW3M JIOTMYECKUX MOCTPOEHWN,
cnocobcTBytoT BbipaboTke ymeHna GopmynnmposaTb, 0OOCHOBLIBATbL M [AOKa3blBaTb CYKAEHWA, TEM CaMbIM
Pa3BMBAKOT /IOTMYECKOE MbllaeHWe. Beaylwana ponb MNPUHAANEKUT MaTeMaTuke M B GOPMMPOBAHMUM
aNrOPUTMUYECKON KOMMOHEHTbI MbILNEHWUA 1 BOCMUTAHUN YMEHWA AEMCTBOBATb MO 3aZaHHbIM aTOPUTMaM,
COBEPLEHCTBOBATb M3BECTHbIE M KOHCTPYMPOBATb HOBbIE. B npoLecce pelweHnA 3a4a4 — OCHOBOW y4ebHOM
[eATeNbHOCTM Ha YypOKaX MaTeMaTUMKM — pPa3BMBAKOTCA TaKXKe TBOPYECKasa W MNPWMKNAAHAA CTOPOHBI
MbIWEHNA.

ObyyeHMe MmaTemaTMKe OAET BO3MOMKHOCTb Pa3BMBATb Yy OOYYAIOLWIMXCA TOYHYI, PALMOHANbHYIO U
NHOOPMATMBHYIO pedb, yMeHne oTbmnpaTb Hanbosiee NoaxoAaline A3bIKOBblE, CUMBOIMYECKNE, TpadUYecKkne
CPe/CTBa A/1A BblpaXKeHMA CYKAEHWI U HArNAAHOro UX NpeAcTaBaeHus.

HeobxoaMmbIM KOMNOHEHTOM OOLLEN KYbTYPbl B COBPEMEHHOM TONIKOBAaHUN ABAAETCS 0bLLee 3HAKOMCTBO
C METOAAMM NO3HAHWA AENCTBUTENIbHOCTU, NPEACTaBAEHWE O NPeAMETe N MeToAaX MaTEMATMKM, UX OTINYNIA
OT MeTOA0B APYrMX eCTECTBEHHbIX M TYMaHWUTapHbIX HayK, 06 0COBEHHOCTAX MPUMEHEHWUA MaTeMaTUKK ANA
PeLeHMA HayYHbIX M NPUKNAAHbIX 334a4. TakMm 06pa3om, maTemaTnyeckoe obpasoBaHMe BHOCUT CBOM BKaL,
B GopmMmMpoBaHME 0OLLEN KYNbTYPbl YENOBEKA.



VI3yyeHne maTeMaTMKM TaKKe CnocobCTBYET 3CTETUYECKOMY BOCMUTAHMIO YeN0BEKA, MOHMMAHMNIO 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 BENIMKUIA PYCCKUIA
yyeHbln Muxamn Bacunbesny JIoMOHOCOB. M B 3TOM COCTOMT OAHA M3 ABYX Lenen 0by4yeHns reomeTpmn Kak
COCTaBHOM 4acTM MaTeMaTWKM B LUKOAEe. DTOM Lenn COOTBETCTBYeT AOKa3aTeNbHaa MHMA NpenoaaBaHuA
reometpuun. Cneaoya npeacTaBAeHHOM paboyelrt Nporpamme, HauyMHas C CeAbMOro K/aacca Ha ypoKax
reomeTpum 0byyvalWMMNCA yuMTCA NPOBOAMTL [A0KA3aTe/ibHble PACCYKAEHWA, CTPOUTb JIOTMYECKMUe
YMO3aKNOUYEeHNA, NOKa3biBaTb UCTUHHbIE YTBEPKAEHUA U CTPOUTb KOHTP MPUMEPHI K JIOXHbIM, MPOBOANTD
PaCCYXXAeHMA OT KNMPOTUBHOTO», OTIMYATb CBOMCTBA OT NPM3HAKOB, GOPMYNIMPOBaTL OOPATHbIE YTBEPKAEHUA.
Y4eHUK, 0BNaleBLIMI MCKYCCTBOM PAaCCyK/aaTb, OyAeT NPUMEHATb €r0 1 B OKPYKAOLWEN HKU3HW.

Kak nucan reometp v neparor Uropp @Penpoposuy LLapbirnH, «ni0abmuy, MOHUMAOWMMUK, YTO TaKoe
[,0Ka3aTeIbCTBO, TPYAHO M AaxKe HEBO3MOXHO MaHUMYyAMPOBaTb». M B 3TOM COCTOUT BaXKHOE BOCNMUTATEIbHOE
3HaYeHMe N3y4eHnAa reoMeTpmn, NPUcyLLee MMEeHHO OTeYeCTBEHHOM MaTeMaTUYeCKoM WwKone. BmecTe ¢ Tem
aBTOPbI NPOrPaMMbl NpeaoCTepPeratoT yYnTens ot u3nnwHero dopmanmama, oCobeHHO B OTHOLIEHWUW Hayan u
OCHOBaHWUI reomeTpun. PpaHLy3CKMM MaTeMaTnK HKaH [lbeJOHHE MO 3TOMy NOBOAY BbICKA3anca TakK: «4To
KacaeTcA AeNnKaTHOM Npobaembl BBEAEHMA «aKCMOM», TO MHE KaXKeTCA, YTO Ha NepBbiX MOpax Hy*KHO Boob e
n3beraTb NPON3HOCUTb CaMO 3TO cN10BO. C APYroi e CTOPOHbI, He cieayeT ynyckaTb HY OAHOM BO3MOXKHOCTM
[aBaTb NPUMEPbI IOTMYECKMX 3aKA0YEHUI, KOTOpble Kyaa B Bonbluen mepe, Yem MAeA aKCMOM, ABNAKOTCA
NCTUHHBIMW N € AUHCTBEHHBLIMW ABUTATE/IAMMN MATEMATUYECKOTO MblLLAEHUAR.

BTopol uenbio M3ydyeHua reomeTpum ABNAETCA MCMONb30BaHME €€ KaK MHCTPYMEHTA MpWU PelleHnn Kak
MaTeMaTUYECKMX, TaK M MNPAKTUYECKMX 3a4ay, BCTPEYAIOLLMXCA B peanbHOM XM3HW. OKOHUMBLIMI Kypc
reoMeTpUM WKONbHMK AO0/IXKEH OblTb B COCTOAHMM ONpPeLennTb reoMeTpUYecKkyro Gurypy, onmcatb C10Bamm
OAHHbBIN YepTEX MAW PUCYHOK, HAWTM MNAOLWLAAb 3eMEeIbHOr0 Y4acTKa, paccymTaTb HEOBXOAMMYKD AANHY
ONTOBO/IOKOHHOTO Kabena nan Tpebyemble pasmepbl rapaxka 414 aBToMobumaa. ITOMy COOTBETCTBYET BTOpas,
BbIUMC/IUTENIBHAA TMHUA B U3YYEHUN TeOMEeTPUM B LWKoAe. [laHHAA NPaKTUYeCcKasa NNMHUA ABNAETCA HE MmeHee
Ba*KHOM, Yem nepsas. Ewé MnaTtoH npeanuceiBan, YTobbl «rpaxaaHe MNpeKkpacHOro ropoda HM B KOEM Cay4dae
He OCTaBAAAW reOMeTpUIO, Beflb HEMAZIOBAXKHO Aaxe NoboyHoe eé€ NpMMeHeHWe — B BOEHHOM Jene Aa,
BMNPOYEM, M BO BCEX HayKax — A/A Jy4LIEro UX YCBOEHWA: Mbl BeAb 3HaeM, Kakaa beckoHe4yHas pa3HuLa
CYLLECTBYET MEXAY YEe/0BEKOM TMPUYACTHBIM K FEOMETPUM U HEMPUYACTHbIM». [lnAa 3TOro y4uTento
pekoMeHAyeTca noAbupaTb 3aZayun NPaAKTUYECKOro XapaKTepa 414 pacCMaTpMBAEMbIX TeM, YYuUTb AeTein
CTPOUTb MaTeMaTUYECKME MOLENN PeaNbHbIX KU3HEHHbIX CUTYaLMN, NMPOBOAUTL BbIYMCAEHUA U OLEHMBATL
a/1eKBAaTHOCTb MOJlYy4EeHHOro pe3ynbTaTa. KpanHe Ba)XHO MNOAYEPKMBATL CBA3W FEOMETPUM C APYTMMMU
npegMmeTamu, MOTMBMPOBATb WMCMOAb30BATb OMNPeAeNeHNAs reoMeTpuUYeckMx Guryp u  MNOHATUN,
[EMOHCTPUPOBATb NPUMEHEHME MOMYYEHHbIX YMEHWI B GU3MKE U TEXHMKE. DTN CBA3KN Hanbonee APKO BUAHDI
B Temax «BeKTopbl», « TpUroHOMeTpmyeckme CoOoTHowWweHMA», «MeToa KoopanHaT» n «Teopema lMNMudaropa».

MECTO YHEBHOI O KYPCA B YHEBEHOM MNJTAHE

CornacHo y4yebHOMy nnaHy B 9 Knacce m3yvaeTcsa yvyebHbIM Kypc «eomeTpua», KOTOPbIN BKAOYAET
cnefyloliMe OCHOBHble pa3fenbl coaepxaHua: «leomeTpuyeckme Gurypbl M Mx cBoinctea», «M3amepeHue
reoMeTpUYECKMX BENIMYMHY», a TakKe «[leKapToBbl KOOPAMHATbI Ha MAOCKOCTU», «BekTopbl», «[BUKeHUA
nnockoctu» n «lMpeobpasosaHma nofobua». YUebHbl NnaH nNpeaycMaTpuBaeT M3ydYeHue reoMeTpun Ha
6a3o0BoM ypoBHe 1Ucxoaa 13 68 yuebHbIx HacoB B y4eOHOM roay.



COLEPKAHME YHEBHOIO KYPCA "TEOMETPMA"

CMHYC, KOCUHYC, TaHreHc yrnos oT O go 180°. OCHOBHOE TPUIOHOMETPMYECcKoe ToxAecTBO. Popmybl
npuseseHuna.

PelweHne TpeyrosbHMKOB. Teopema KOCUMHYCOB WM TEOpema CUHYCOB. PelleHue MnpakTUYecKux 3adad C
NCMNOJIb30BaHMEM TEOPEMBI KOCMHYCOB N TEOPEMbI CUHYCOB.

MNpeobpaszosaHme nogobus. Mogobue COOTBETCTBEHHbIX 3/IEMEHTOB.

Teopema 0 npousBeseHNUM OTPE3KOB XOPA, TEOPEMbl O NMPOU3BEAEHUN OTPE3KOB CEKYLIMX, TeEOpema O
KBagpaTe KacaTenbHOMW.

BekTOp, A/MHa (MOAyb) BEKTOPA, COHaMNPaBAeHHbIe BEKTOPbI, MPOTMBOMOIOKHO HanpaBAeHHbIE BEKTOPSI,
KOJI/IMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONepaLum Haj, BEKTOpPaMK. PasioxkeHWe BEKTOPA NO ABYyM
HEeKONIMHEAPHbIM BeKTOpam. KoopanHaTel BekTopa. CKanapHOe Npou3BeseHne BEKTOPOB, NpUMEHeHWe A4
HaXOXAEeHWA OJVH U YT /10B.

[eKkapToBbl KOOPAMHATBI Ha MJIOCKOCTU. YPaBHEHMA MPAMON U OKPYKHOCTM B KOOPAMHATaX, nepeceveHme
OKPYXKHOCTEM 1 NpAMbIX. MeToa KOOpAMHAT U ero NnpMMeHeHue.

MpaBuabHblIE MHOMOYTONbHUKK. [IMHa OKPYXKHOCTW. payCcHan 1 paguaHHana mepa yria, BbluMcaeHmne oavH
OYT OKPYXKHOCTeW. MNaowanb Kpyra, CeKTopa, CermeHTa.

[BMKEHWNA NNOCKOCTU M BHYTPEHHME CUMMETPUM PUryp (3N1emeHTapHble NpeacTaBneHua). NapannensHblit
nepeHoc. [MoBopoT.

MNAAHVUPYEMBbIE OBPA3OBATE/IbHbBIE PE3Y/IBTATDI

OcBoeHMe y4yebHOro Kypca «leomeTpua» AO0MKHO obecneymBaTb AOCTUMKEHME HA YPOBHE OCHOBHOIO
obuero 06pas3oBaHUA CAeAYIOLMX IMYHOCTHbBIX, METanpeaMeTHbIX M NpeaMETHbIX 00pa30oBaTe/bHbIX
Pe3yNbTaToB:

JTMYHOCTHbIE PE3Y/IbTATHI

JIN4HOCTHbIE pe3ynbTaTbl OCBOEHMA NPOrpamMMbl y4ebHOro Kypca «eomeTpua» XapakTepusyroTca:

MaTpmMoTMyeckoe BOCNMUTAHME:

NPOABNEHNEM MHTEPECA K MPOLUIOMY M HACTOALLEMY POCCUMCKOM MAaTEMATUKM, LLEHHOCTHBIM OTHOLIEHNEM
K JOCTUMKEHUAM POCCUNCKUX MAaTEMATUKOB M POCCUMIMCKON MAaTEMATMYECKON LIKObI, K MCMONb30BaHUIO 3TUX
OOCTUMXKEHWUI B APYTMX HayKax M MPUKAALHbIX chepax.

MpakAaHCKOe 1 AyXOBHO-HPABCTBEHHOE BOCMUTAHME:!

FOTOBHOCTBIO K BbINMONHEHNIO 0BA3aHHOCTEN TpaxAaHWHA M peannsauuu ero npas, NpPeacTaBNeHUEM O
MaTEMATUYECKMUX OCHOBaX OYHKLMOHMPOBAHMA Pa3MUHbLIX CTPYKTYP, ABMEHWN, NMPOLeayp rPaykAaHCKOro
obuiectBa (BbI6OPbI, OMNPOCbI M Mp.); FTOTOBHOCTbIO K OOCYKAEHWMIO 3TUYECKMX npobiem, CBA3AHHbIX C
NPaKTUYECKMM MPUMEHEHUEM AOCTUMKEHUIM HAyKM, OCO3HAHMEM BaXKHOCTM MOpPaab- HO-3TUYECKMX
NPUHUMNOB B A€ATENIbHOCTU YHEHOTO.

TpyaoBoe BOCNUTaHWe:

YCTAHOBKOM Ha aKTMBHOE y4yaCTWe B PEelleHWM NPAKTUYECKMX 3aa4 MAaTeMaTMYeCKOW HamnpaBNeHHOCTY,
OCO3HaHMEM BAXHOCTW MaTemMaTMyecKoro obpa3oBaHWA Ha MNPOTAXEHWWU BCEM KM3HWM ONA yCNeLWHON
npodeccmoHanbHON AEATENBHOCTU N PAa3BUTUEM HEODXOANMbIX YMEHWNI;

OCO3HaHHbIM BbIDOPOM M NOCTPOEHNEM NHANBUAYANbHOM TPaeKTopMM 06Pa30BaHNA N KU3HEHHbIX N1aHOB
C YYETOM NINYHbBIX MHTEPECOB M 06LLECTBEHHbIX MOTPebHOCTEN.

JCTeTMYecKoe BOCMMTaHMeE:

CNOCOOHOCTbID K 3MOLMOHANIbHOMY W 3CTETUYECKOMY BOCMPUATMIO MaTEMATUYECKUX OOBEKTOB, 3aad,
PeLUeHUI, PACCYKAEHNN; YMEHWIO BUAETb MaTEMATUYECKME 3aKOHOMEPHOCTM B UCKYCCTBE.

LleHHOCTM Hay4YHOro NO3HaAHWA:

opueHTauMen B [AeATeNbHOCTM Ha COBPEMEHHYHD CUCTEMY Hay4YHbIX MpPeacTaBNeHUM 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BMTMA YenoBeKa, NPMPoabl M 0bLLecTBa, MOHMMAHMEM MaTeMaTUYEeCKOW HayKM Kak
chepbl YeNOBEYECKOW AeATENbHOCTU, STANOB €€ Pa3BUTUA U 3HAYMMOCTU ANA Pa3BUTUA LMBUAN3ALNNK;



0BNAZlEHNEM A3BIKOM MAaTEMATUKM M MAaTEMATUYECKOW KybTYPOM KaK CpeCcTBOM MO3HAHUA MUPa;

OBNIaZlEHNEM NPOCTENLLIMMM HABbIKAMM UCCNEA0BATEIbCKOWN AeATEbHOCTU.

®un3nyeckoe BOCNUTaHME, POPMMPOBAHME KYbTypPbl 340P0BbA M SMOLUMOHANBHOrO Baarononyyma:

FOTOBHOCTbIO MPUMEHATb MaTeMaTUYeCKME 3HAHMA B MHTepecax CBOEro 340pOBbsA, BEAEHMA 340POBOro
06pasa *KM3HW (300p0oBOE NUTaHME, COANAHCUPOBAHHbIN PEXUM 3aHATUM M OTAbIXA, PerynapHas pusmyeckasn
aKTUBHOCTb);

CHPOPMMPOBAHHOCTbIO HaBblKa pedieKCnn, NPU3HaHMEM CBOEro MpaBa Ha OWMWOKY M TaKOro e npasa
[ApYyroro Yyenoseka.

JKoNornyeckoe BOCNUTAHME:

OpuWeHTauMen Ha NPMMeHeHMe MaTeMaTUYeCKMX 3HAHW ONA pelleHuA 3a4av B 0061acTM COXPaHHOCTU
OKpY*Katowen cpeabl, NI1AHMPOBAHMA MOCTYMKOB M OLLEHKM MX BO3MOXKHbIX MOCNEACTBUN ANA OKPYKAtOLLeN
cpefbl;

0CO3HaHWeM rnobasbHOro XxapakTepa 3KON0rMYeckMx NPobaAEM 1 NyTEN UX peLleHus.

JINYHOCTHbIE pe3ynbTaTbl, obecneynBatoliMe afanTaumio 0OyYalOWLEroca K M3MEHAIOWMMCA YCI0BUAM
COLMANbHOM M NPUPOAHON Ccpeabl:

FOTOBHOCTbIO K €NCTBMAM B YCNIOBUAX HEONPEAENEHHOCTW, NOBbILWEHMIO YPOBHA CBOEM KOMMNETEHTHOCTU
yepe3 MPaKTUYECKYlD AeATeNbHOCTb, B TOM YMUCAE YMEHWe yuuTbCA Yy APYrux Ntogen, npuobpetaTb B
COBMECTHOW A,eATeNbHOCTN HOBbIE 3HAHWA, HaBbIKM U KOMMNETEHLMM U3 ONbITa APYruX;

HeobXxoAMMOCTbO B GOPMMPOBAHMM HOBbLIX 3HAHWA, B TOM umcie GOPMYyNMPOBaTb WMAEW, MNOHATUS,
rmnoTesbl 06 0ObEKTAX U ABNEHUAX, B TOM YNC/Ie PaHEe He M3BECTHbIX, 0CO3HaBaTb AedULUTLI COBCTBEHHbIX
3HAHWIM N KOMMNETEHTHOCTEN, N1aHMPOBATb CBOE Pa3BUTHE;

CNOCOBOHOCTbID OCO3HaBaTb CTPECCOBYK CUTYyaLMKO, BOCMPUHUMATbL CTPECCOBYHD CUTyaLMIO KaK BbI3OB,
TpebylolWmMn KOHTPMEP, KOPPEKTUPOBATb MPUHMMAEMbIE pelleHns U Aencteusa, GopmyamposaTb W
OLEHMBATb PUCKM 1 NOCNeACTBUA, GOPMUPOBATL OMbIT.

METATMPEOAMETHbIE PE3Y/IbTATHI

MeTanpeameTHble pe3ynbTaTbl OCBOEHWA NporpaMmmbl y4ebHOro Kypca «leoMeTpua» XapaKTepusytoTcs
OBNAZlEHNEM YHUBEPCAbHLIMU NO3HABAMe 16HbIMU Oelicmeusamu,
YHUBEPCAMbHbIMU KOMMYHUKAGMUBHbIMU 0elicm8usaMU U YHUBEPCAbHbIMU Pe2yaamusHbIMuU 0elicmausamul.

1)YHusepcanbHbie nozHasamerssHsie delicmaus obecneyusarom gopmuposaHue 6a308biX KO2HUMUBHbIX
npouyeccos obyyarouuxca (oceoeHue memoodo8 NO3HAHUA OKPYyHaroWwe20 MUpa, NpUMeHeHUe s102U4eCcKuX,
uccnedosamersnbckux onepayudl, ymeHuli pabomams ¢ uHgpopmauyued).

Ba3oBble NorMyeckne AencTBmA:

BbIABNATb M XapaKTEPU30BaTb CYLLECTBEHHbIE MPU3HAKM MAaTEMATUYECKUX OO BEKTOB, MOHATUA, OTHOLWEHWN
MeXay MNOHATUAMMK; GOPMYAMPOBaTb ONpeAeneHnA MOHATUM; YCTaHaBAMBATb CYLLECTBEHHbIM MPWU3HaK
KnaccmdurKaumm, OCHOBaHWA 41A 0600LWEHNA U CPABHEHMA, KPUTEPUM NPOBOAMMOrO aHaNM3a;
BOCNPMHMMaTb, GOPMyanpoBaTb M NpeobpPas3oBbiBaTb CyXKAEHMA: YTBEPAUTENbHbIE M OTPULLATE/IbHbIE,
eIMHWNYHbIE, YaCTHble W 0OLLME; YCNOBHbIE;

BbIABNATb MaTeMaTUyecKMe 3aKOHOMEPHOCTM, B3aMMOCBA3M W NpPOTMBOpeYMs B GaKTax, AaHHbIX,
HabAOeHMAX W YTBEPXKAEHWAX; npeasaraTb KpUTepUM AONA  BbIABNEHWA 33aKOHOMEPHOCTEN M
NPOTMBOPEYNIL;

[enaTb BblBOAbl C MCNOAb30BAHMEM 33aKOHOB NIOTWKWM, AEAYKTUBHbBIX M WHAYKTUBHBIX YMO3aKAOUYEHWUHN,
YMO33aKAYEeHUI N0 aHaNornu;

pa3bupaTb [0Ka3aTeNbCTBA MATEMATUYECKMX YTBEPNKAEHWI (NpAmMble M OT MPOTMBHOrO), NMPOBOAMUTbL
CaMOCTOATE/IbHO HEC/NI0XKHble [0Ka3aTeNbCTBAa MaTeMaTu4yecknx $aKTOB, BbICTPAMBATb aprymeHTauuio,
NPMBOANTL MPUMEPLI U KOHTPNPMMEPBI; 0OOCHOBbLIBATbL COOCTBEHHbIE PACCYKAEHWSA;

BbIbMpaTh cnocob pellieHma y4ebHoM 3aaaum (CpaBHMBATb HECKO/IbKO BapWaHTOB pelleHus, BbibMpaTb
Hanbonee NOAXOAALLMIM C Y4ETOM CAMOCTOATE/IbHO BblAENEHHbIX KpUTEPMEB).



Ba30Bble UCCea0BaTeNbCKME AeNCTBUA:

e 1ICMO/Ib30BaTb BOMPOCbI KaK WCCNeA0BATENbCKUA MHCTPYMEHT MO3HaHWA;, GOPMYMpPOoBaTb BOMPOCHI,
bukcupytowme npotmBopedne, npobaemy, CaMOCTOATE/bHO YCTaHaBAMBATb WCKOMOE W  [aHHOE,
bopMMnpoBaThL r<MNOTE3Y, apPryMEeHTUPOBATL CBOID NMO3ULMNIO, MHEHUE;

e [MpPOBOAUTb MO CAMOCTOSTE/IbHO COCTaB/NEHHOMY TaHy HEC/IOXHbIA 3KCNepuMeHT, Hebonblioe
nccnenoBaHMe Mo YCTaHOBMEHMIO OCODEHHOCTEN MaTeMaTUYecKoro 0H6bekTa, 3aBUCMMOCTElN 0ObeKToB
MexK 1y cobo;

e CamMoCTOATENbHO GOPMYANpPOoBaTb 0606LLIEHMA 1 BbIBOALI MO pe3yabTaTamM NPoBeAEHHOro HabaaeHus,
nccnesoBaHMA, OLEHNBATb 40CTOBEPHOCTb MOYYEHHbIX PE3Y/1bTaTOB, BbIBOAOB M 0000LIEHW;

e POrHO3MpPOBaTb BO3MOMKHOE Pa3BUTME MPOLIECCa, a TaKKe BblABUIaTb NPEANON0KEHMA O ero pa3suUTUM B
HOBbIX YC/I0BUAX.

PaboTa c uHpopmaLmen:

e  BbIABNATb HEAOCTATOMHOCTb M M3DbITOYHOCTb MHGOPMALMK, AAHHbIX, HEODXOAMMbIX ANA PELlEeHNs 3a4a4K;

e BblOMpPaTb, aHaNM3MPOBATb, CUCTEMATU3INPOBATb U MHTEPNPETMPOBATL MHOOPMALMIO PA3INYHbIX BUAOB U
dopm npeacTaBieHUs;

e BblbMpaTb bopMy NpeacTaBneHmA MHGOPMaLMN MU UNNKOCTPUPOBATL PellaeMble 334a4M CXEMaMK,
Amarpammamu, MHOM rpaduKomn 1 X KOMBUHaALMAMM;

e OUEHMBATb  HAAENKHOCTb  MHOOPMAUMM  NO  KPUTEPUAM,  MNPEASNIOKEHHBIM  y4yMTenem  Uau
cHOpPMYMPOBAHHBIM CAMOCTOATENbHO.

2)YHusepcanbHble KOMMYHUKaGmueHbie delicmaus obecne4usarom cehopMupo8aHHOCMb COYUATbHbIX
HABbIKOB 0OYYAIOUUXCA.
ObueHmne:

e BOCNPUHUMATL M GOPMYAMPOBATL CYXAEHWUA B COOTBETCTBMM C YCAOBUAMU U LENAMU ODLLIEHUA; ACHO,
TOYHO, FPAMOTHO BbIpPaKaTb CBOK TOYKY 3PEHMA B YCTHbIX M MUCbMEHHbIX TEKCTAX, AaBaTb NOACHEHMS MO
XOAY PeLIeHNs 3a4a4M, KOMMEHTMPOBATL MOJYYEHHbI pe3yabTaT,;

e B X0Ae 0bCyKAeHMs 3a[aBaTb BONPOCHI MO CYLLECTBY 0OCYKAaeMOin TeMbI, MPOHAEMbI, pellaemoi 3a4a4u,
BbICKA3bIBaTb MUAEM, HaLle/IeHHbIe Ha MOUCK PelleHms; CONOCTaBAATb CBOU CYXKAEHMA C CYKAEHUAMU APYTUX
YYaCTHMKOB AManora, OOHApyXMBaTb pasaMuMe U CXOACTBO MNO3WLMIA; B KOPpPEeKkTHol dopme
bopmynnpoBaTb pasHOrAacus, CBOM BO3PaKEHUS;

e NPeACTaBNATb pe3ynbTaTbl PeleHus 3a7a4n, IKCNepuMeHTa, UccienoBaHua, NPoeKTa; CaMoCTOATe/IbHO
BbIOMpaTh GOPMAT BbICTYNAEHMA C Y4ETOM 3334 Npe3eHTaummn n ocobeHHoCTen ayauTopun.

CoTpyAHMYECTBO:

e OHMMaTb M MCNO/b30BaTb NPEUMYLLECTBA KOMAHAHOM N MHANBUAYANbHOM PaboTbl NpK pelleHnn y4ebHbix
MaTeMaTU4YecKmnx 3aaauy;

e [MPUMHMMATb LEAb COBMECTHOM [AeATeNbHOCTM, MJaHMPOBaTb OPraHM3auUmMio COBMECTHOM paboTbl,
pacnpenenatb BUabl paboT, 40roBapMBaThca, 06Cy»KaAaTb NPOLLECC 1 pe3ybTaT paboTbl; 0600WaTh MHEHNS
HECKOIbKUX NtoJen;

e YYaCTBOBATb B rPYNMoBbIX popmax paboTbl (0OCyKAEHNS, 0BMEH MHEHMAMMK, MO3TOBbIE WTYPMbI 1 AP.);

e  BbIMOJIHATbL CBOK YaCTb PaboTbl U KOOPAMHMPOBATL CBOU AEUCTBUA C APYTUMU Y1€HAMU KOMaHbI;

e OLIEHMBATb Ka4eCTBO CBOEro BK/AaZa B OOLWIMM NPOAYKT MO KpUTEPUAM, CHOOPMYINPOBAHHBIM Y4aCTHUKaMM
B3aMMOAEMNCTBUA.



3)YHusepcanbHble peaynamusHsie delicmaus obecne4yusarom opmupo8aHUE CMbIC/I08bIX YCMAHOBOK U
HU3HEHHbIX HaBbIKO8 IUYHOCMU.

CaN\OOpl'aHl/BaLI,l/lFIZ
CaMOCTOATENBHO COCTaB/IATL MJ1aH, a/ITOPUTM pPELIEHNA 3aa4N (l/lfll/l ero l-IaCTb), Bbl6l/lpaTb cnocob peweHnAa

C YY4ETOM MMEIOWMXCA PEecypcoB M COBCTBEHHbIX BO3MOMNKHOCTEN, apryMeHTMPOBATb M KOPPEKTUPOBATb
BapWaHTbI PELUEHNI C Y4ETOM HOBOWM MHOOPMALUK.
CaMOKOHTPOb:

BNaAeTb Cnocobamm CamMonpOBEPKM, CAMOKOHTPOSA NPOLECca M pesyabTaTa pelleHns maTemaTnyeckomn
3a7auu;

npeasuaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HWKHYTb MPU pelleHnn 3a4a4m, BHOCUTb KOPPEKTUBLI B
[eATeNbHOCTb Ha OCHOBE HOBbIX 06CTOATENbCTB, HANAEHHbIX OLMOOK, BbIABAEHHbIX TPYAHOCTEN;
OLLEeHMBaTb COOTBETCTBME pe3y/bTaTa AeATebHOCTM NOCTaBAEHHOM Len 1 yCNOBUAM, OOBACHATb MPUUYMHBI
OOCTUNKEHWNA UM HEAOCTUMKEHUA LIeIN, HaXOAMTb OLWNOKY, AaBaTb OLLEHKY NPUOBPETEHHOMY OMbITY.



MPEAMETHBIE PE3Y/IbTATHI

OcBoeHue yyebHOro Kypca «eomeTpma» Ha ypoBHE OCHOBHOrO 0bLiero obpasoBaHMa AOMKHO
obecneymBaTb AOCTUHKEHME CeayoWmX NpeaMmeTHbIX 0O6pa3oBaTe/IbHbIX Pe3y/1bTaToB:

3HaTb TPUrOHOMETpPUYECKMEe GYHKLMWU OCTPbIX YI0B, HAaXOAMTb C MX MOMOLLBIO PA3/IMYHbIE I1EMEHTbI
NPAMOYTO/IbHOTO TPEYrofibHUKA («pelleHne NPAMOYro/ibHbIX TPeyroibHMKOoB»). HaxoauTb (C momoulbto
KanbKyaAaTopa) ANNHbI U YIAbl ANA HETAabNMYHbBIX 3HAYEHWNIA.

Monb3oBaTbCA GOPMYNaMMU NPUBEAEHMS U OCHOBHbBIM TPUTOHOMETPUYECKMM TOXKAECTBOM A/1A HAXOXKAEHUA
COOTHOLLEHWIA MeXAay TPUTOHOMETPUYECKUMM BESIMUNHAMM.

Vicnonb3oBaTb TEOPEMbI CMHYCOB M KOCMHYCOB A1A HAXOMAEHWA PA3/IMYHbIX 3/1EMEHTOB TPEYrolbHMKA
(«pelleHne TPeyroNbHUKOBY), MPUMEHATb UX NP PELIEHUM FEOMETPUYECKMX 3a4aY.

BnaneTb NOHATUAMM Npeobpa3oBaHmMsa NoA00MsA, COOTBETCTBEHHbIX 3/1EMEHTOB NOA0OHbIX Uryp.
Monb30BaTbCA CBOMCTBAMM NOAOOMA NPOU3BONbHBIX GUIYP, YMETb BbIYMCAATL AMHBI U HAXOAUTb Yr/bl Y
noAo6HbIX duryp. MpMMeHATb CBOMCTBA NOA0OMSA B MPAKTUYECKMUX 3a4a4aX.

YMeTb NpUBOAUTL NPUMEpPbl NOA0OHbIX GUTYP B OKPYKAtOLLEM MUPE.

Monb30BaTbCA TEOPEMAMM O NPOMU3BEAEHUM OTPE3KOB XOPA, O NPOM3BEAEHNN OTPE3KOB CEKYLLUMX, O
KBaZpaTe KacaTe/bHOW.

MoNb30BaTbCA BEKTOPAMM, MOHUMATb UX TEOMETPUYECKMI N GU3MYECKMIA CMbIC/T, MPUMEHATb UX B PELIEHUN
reoMeTpuYeckmnx u GusmMyeckmnx 3aaau.

MpUMEHATL CKaNspHOe NPoM3BeAeHNE BEKTOPOB A/1A HAXOXKAEHWS AIUH U YI/I0B.

Monb30BaTbCA METOAOM KOOPAMHAT Ha MJIOCKOCTM, MPUMEHATL €r0 B PELUEHUN FEOMETPUYECKUX U
NPaKTUYECKMX 3aaau.

Bnafetb NOHATUAMM NPABUIbHOIO MHOFOYrO/IbHUKA, AMHbBI OKPYSKHOCTK, A/IMHbI YT OKPYKHOCTM U
paAMaHHOM Mepbl yrna, YyMeTb BbIYMCAATL NAOWAAb Kpyra v ero Yyacten.

MpUMEHATb NONYYEeHHbIE YMEHMSA B MPAKTUYECKMX 3aa4ax.

HaxoauTb ock (MAn LEHTPLI) CUMMETPUK GUTYP, TPUMEHATD ABUMKEHWUA NNOCKOCTU B MPOCTEMLLNX CyYanX.
MpUMEHATb NOMYYEHHbIE 3HAHUA Ha NPAKTUKE — CTPOUTb MaTeMaTUYecKne MoAenn ANs 3a4a4 peasnbHoM
*KM3HW U NPOBOAMTb COOTBETCTBYIOLLME BbIYUCAEHMUA C NMPUMEHEHMEM NOA0OMA U TPUTOHOMETPUYECKMX
byHKUMIA (NOoNb3yAack, rae HeobXxoAMMO, KalbKyAATOPOM).



TEMATUYECKUI MNAH

Cpoku
No HavmeHoBaHWe Konnyectso yacos M3ydeHY Buabl AeATelbHOCTU Buabl, Popmbl KOHTPONA
n/n Pasaesion KOHT
nporpammbl BCEro
pPaboTbl
1. MNoaobue duryp 18 1 3HAKOMATCA C NOHATMEM NOA0OHbIX GUTYP; A0Ka3bIBAOT ®poHTaNbHbIN ONPOC;
CBOWMCTBA NOA0HHbIX GUryp. YuaTca peluaTb 3a4a4M No TeMe. | MHA.KapTouKK; c/p; K/p.
2. PeweHne 12 1 OcBanBatoT cnocobbl pelleHma TPeYyrobHUKOB. @PpPOoHTaNbHbIM ONPOC;
TpEeyroNbHNKOB WHA.KapTo4YKKM; ¢/p; K/p.
3. MHOroyrosnbHMKM 12 1 YuaTca pellaTb 3a434M Ha NOCTPOEHMe NPaBMIbHbIX ®pOoHTaNbHbIN ONPOC;
MHOTOYro/ibHNMKOB, OPMYANPOBATb M O6BACHATL MOHATUA WHA.KapTo4KK; ¢/p; K/p.
ONVHbBI OKPYXKHOCTKM, ANMHBI AYTW U BbIBOAUTb MX GOPMYbl
4, Mnowaan ouryp 14 1 YyaTcs pelwaTtb 334341 Ha BbluMcaeHne naowanen opuryp, @PpPOoHTaNbHbIM ONPOC;
BbIBOAMTbL GOPMY/bI NAOLLAAEN Napanne orpamma, WHA.KapTOYKM; ¢/p; K/p.
Tpaneunu, TpeyroabHMKa.
5. JNeMeHThI 5 1 3HAKOMATCA C 3/IeMeHTammM CTepeomeTpum. PellatoT 3a4a4m ®poHTaNbHbIN ONpOC;
cTepeomeTpumn no Teme. WHA.KapTOUKK; ¢/p; K/p.
6. NTorosoe 7 3aKpennatT maTepmnan, n3ydeHHbl B Kypce reometTpmmn 3a 9 | PpoHTanbHbIN ONpoc;
noBTOpeEHME Knacc. WHA.KapTOUKK; ¢/p; K/p.
7 NToro 68 5




KANEHOAPHO-TEMATUYECKOE NIAHUPOBAHWE PABOYEN MPOTPAMMDbI

No Kon-so Hata MpuMeyaHua
Tema ypoka
n/n Yyacos (no nnaHy) (KoppeKumsa
1 MNpeobpasosaHie nogobus. CeoMcTBa npeobpaszoBaHMA
1 04.09
noaobms.
2 CsoiicTBa npeobpa3oBaHmA 1 06.09
3 Monobue dpuryp. NMpursHak Nnogobus TpeyroNbHNUKOB MO ABYM 1 11.09
yraam.
4 Mpu3Hak nogobma TpeyronbHMKOB NO ABYM YIaaM. 1 13.09
5 Mpur3Hak Noaobua TPeyro/ibHUKOB MO ABYM CTOPOHAM W YIay 1 18.09
MEX Y HUMMU.
6 Mpu3Hak noaobua TpeyronbHMKOB NO ABYM CTOPOHAM U Yy 1 50.09
MeEX Oy HUMMU.
7 Mpn3Hak Nnoaobuma TPeyroNbHMKOB MO ABYM CTOPOHAM U yray 1 25 09
MEXOY HUMMU.
8 Mpwr3Hak Nogobua TPeyro/ibHMKOB Mo TPEM CTOPOHAM. 1 27.09
9 Mpwr3Hak Nogobua TPeyro/ibHMKOB Mo TPEM CTOPOHAM. 1 02.10
10 Mpwn3Hak Nogobuma TpeyrofibHMKOB N0 TPEM CTOPOHAM. 1 04.10
11 PelleHne 3a4a4 Ha TPW NPU3H. NOA0OUA TPEYrONbHUKOB. 1 09.10
12 MNoanobue NPAMOYronbHbIX TPEYTrONbHUKOB. 1 11.10
13 MNoanobue NPAMOYronbHbIX TPEYTrONbHUKOB. 1 16.10
14 PelweHune 3aga4 no Teme «Moanobue duryp» 1 18.10
15 Y bl, BMUCAHHbIE B OKPYXKHOCTb. 1 23.10
16 Y Nbl, BMUCAHHbIE B OKPYXKHOCTb. 1 25.10
17 KoHTponbHas pabota Ne 1 no Teme «Mogobue puryp» 1 06.11
18 PaboTa Haa olwmnbramm 1 08.11
19 Teopema KOCUHYCOB. 1 13.11
20 Teopema KOCUHYCOB. 1 15.11
21 Teopema CMHYCOB. 1 20.11
22 Teopema CMHYCOB. 1 22.11
23 Teopema CMHYCOB. 1 27.11
24 CooTHOLWEHME MmexXay Yriamum K NPOTUBONEXKALLMMMU 1 2911
CTOPOHaMM TPEYroNbHMKa.
25 PelleHMe TPeyroNbHUKOB. 1 04.12
26 PeleHne TpeyroibHUKOB. 1 06.12
27 PelweHne TpeyroibHUKOB. 1 11.12
28 PelweHne TpeyroibHUKOB. 1 13.12
29 KoHTposibHas paboTta Ne 2 no Teme
«PelleHne TpeyronbHUKOoBY. 1 18.12
30 PaboTa Haa owmnbKramm 1 20.12
31 JlomaHas. 1 25.12
32 BbINyKAble MHOrOYTroAbHUKMN. 1 27.12
33 MpaBnAbHbIE MHOTOYTOIbHUKN. 1 10.01
34 dopmybl fl,flﬂ PagMycoB  BMMCAHHbIX W OMMCAHHbIX 1 1501
OKPYXXHOCTEM NPaBMAbHbIX MHOTOYrONbHWKOB.
35 dopmynbl  ANA  PagMycoB  BAMCAHHbLIX WM OMMCAHHbIX 1 1701

OKPY*KHOCTEM NPaBuIbHbIX MHOTOYrO/IbHNUKOB.




36

[loCTpoeHMEe HEeKOTOPbIX MPaBUAbHBLIX MHOTOYTrO/IbHUKOB.

1 22.01
Monobure npaBUAbHbIX BbIMyK/bIX MHOFOYroNbHUKOB
37 LNnMHa OKPYXKHOCTK. 1 24.01
38 LANnHa OKPYXKHOCTK. 1 29.01
39 PagmaHHaa mepa yrna. 1 31.01
40 PeweHne 3aga4v n.113-120 1 05.02
41 KoHTponbHaa pabota N 3 no teme
«I\/IH(E)royronblE)MKM». ! 07.02
42 PaboTa Haa olwmnbramm 1 12.02
43 MoHATMe naowaaun. MNaowaab NPAMOYroabHMKA. 1 14.02
44 Mnowaab napannenorpamma. 1 19.02
45 Mnowaab napannenorpamma. 1 21.02
46 Mnowaab TpeyronbHuka. Popmyna lepoHa Ana naowaam 1 26.02
TPeyrosibHUKa.
47 Mnowaab TpeyronbHuKka. ®opmyna lepoHa Aaa naowagu 1 58,02
TPeyrosibHUKa.
48 Mnowaab Tpaneunm. 1 04.03
49 Mnowaab Tpaneunm. 1 06.03
50 dopmynbl paanycoB BMMCAHHOM M OMMCAHHON OKPYXKHOCTU 1 11.03
TpeyronbHMKa.
51 dopmynbl paanycos BMMCAHHOM M OMNMCAHHOM OKPYXKHOCTH 1 13.03
TPeyrosibHUKa.
52 Mnowaam noaobHbIX duryp 1 18.03
53 Mnowanb Kpyra. 1 20.03
54 Mnowanb Kpyra. 1 03.04
55 KoHTposibHas pabota Ne 5 no teme 1 08.04
«Mnowaan duryp».
56 PaboTta Haa oWnbKamm 1 10.04
57 AKCMOMbI CTEPEOMETPUM. 1 15.04
58 MapannenbHOCTb NPAMbIX U NAOCKOCTEN B MPOCTPAHCTBE. 1 17.04
59 MNepneHANKYNAPHOCTb NPAMbIX n MAOCKOCTEN B 1 2704
NpOCTPaHCTBe.
60 MHOrorpaHHmKN. 1 24.04
61 Tena BpalleHms. 1 06.05
62 TpeyroNbHUKMN. 1 06.05
63 MNapannenbHOCTb M NepneHaNKYAAPHOCTb. 1 08.05
64 YeTbIpEXYroNbHUKM 1 08.05
65 OKpPY*KHOCTb M KPYT. 1 13.05
66 MHOFOYronbHMKM. 1 15.05
67 KoopanHaTbl 1 BEKTOPbI. 1 20.05
68 Mnowaam Naockux duryp. 1 22.05




YYEBHO-METOANYECKOE OBECIMEYEHNE OBEPA3OBATE/IBHOTO MPOLECCA

wCoNOGORWNE

el ol el
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16.
17.
18.
19.
20.
21.

Ob6na3aTesibHble y4ebHble MaTepuasnbl 410 YY4eHNKa

Moropenos A.B. FeomeTpua. YuebHuk ana 7-9 kn. obuwieobpasoBaTesibHbIX yuperkaeHuin. — M.:
MpocseleHmne, 2017.

l'yces B.A, Mepannk AWN. [dupakTndeckme martepuanbl No  reometpum aAna 9  Knacca
0bueobpasoBaTesibHbIX yupeaeHui. — 5-e nsa. —M.: MpoceeuerHne, 2012. — 80cto: ma. — ISBN 5-09-
011223-1

HO.M.AyaHnubIH. Paboyana TeTpaab. FeomeTpus. 9 knacc. M3paTenbctBo «lpocBelleHne», MoCKBa,
2021.

MeTO,EI,l/Il—IECI-(l/Ie MaTepunasabl 1A y4nTenAd

1. H. &. laBpunoBa «YHMBepCanbHble NOypOYHble pPa3paboTkM No reomeTpun, 9 Knacc» - M.:
«BAKO», 2014 .

2. «leomeTpua. 3a4a4M Ha roToBbIX 4epTexax, 7-9 knaccbi»/M. P. PbibHMKOBa — JlyraHck,
«Y4yebHasn KHura», 2006 roga,

LindpoBsbie 0bpa3oBaTesibHble PecypCbl U PecypCbl CETU UHTEPHET

HypHan «MaTemaTuKa B LLKOAEY.

http://fcior.edu.ru/ - eaepanbHblit LEHTP MHGOPMALMOHHO-06Pa30BaTENbHbIX PECYPCOB.
http://school-collection.edu.ru/ - eanHas Konnekuma umMbpoBbix 06pa3oBaTe/IbHbLIX PECYPCOB.
www.math.ru - UIHTepHeT - NoAAepPKKa yUUTEeNEN MAaTEMATUKN.

www.it-n.ru - CeTb TBOPYECKUX yUMTENEN.

www.festival.lseptember.ru - PectrBanb negarornyecknx naen « OTKPbITbIN YPOK».
http://teacher.fio.ru - MeparorMyeckas mactepckas, ypoku B VIHTEpHET.
http://edu.secna.ru/main - HoBble TeXHOIOTMM B 0OPa30BaHUN.

CalnTbl «Mup aHUMKAONEAN», Hanpumep: http://www.rubricon.ru/; http://www.encyclopedia.ru.

. F[eomMeTpuns — 3NeKTPOHHbIN YPOK « MHOroyronbHuKM» — http://www.geometry-exe.h17.ru/

. MaTematurka B OTKpbITOM KoMnease http://www.mathematics.ru/

. IHTepHeT-noaaep*Ka yuntenein matematnkm http://www.math.ru/

. Allmath.ru — Bca matemaTuiKa B ogHom mecTe http://www.allmath.ru/

. Exponenta.ru: obpasoBaTeibHbIM MaTeEMaTUYECKMI calT http://www.exponenta.ru/

. Bca saN1emMeHTapHasn MaTemMaTuKa: CpeaHsan MaTemaTnyeckas NHTEpPHET-

wkona http://www.bymath.net/

FeomeTpuuecknin noptan http://www.neive.by.ru/

334341 Mo reoMeTpumn: MHPOPMaLMOHHO-NOUCKOBaA cucTema http://zadachi.mccme.ru/
MaTemaTuyeckme onMmnuaasl 1 onMMnuagHble 3agavum http://www.zaba.ru/
MexayHapOoaHbIA MaTeMaTUYeCKnii KOHKypcC «KeHrypy» http://www.kenguru.sp.ru/
MeToauKa npenodasaHns matematukm http://methmath.chat.ru/

MoCKOBCKasa MaTeMaTMyeckas oIMMNnaaa WKoabHKKOB http://olympiads.mccme.ru/mmo/



https://infourok.ru/go.html?href=http%3A%2F%2Ffcior.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.math.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.it-n.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.festival.lseptember.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fteacher.fio.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fedu.secna.ru%2Fmain
http://www.rubricon.ru/%3B
http://www.rubricon.ru/%3B
http://www.geometry-exe.h17.ru/
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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