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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nmporpamma yyeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS s
oOyvaromuxca 10 —11 xmaccoB paspaborana Ha ocHoBe DenepaabHOTO
roCyJJapCTBEHHOT0 00pa30BaTEIBLHOIO CTaHAapTa CPEAHETo 00IIero oopa3oBaHus,
C y4y€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TPEIBABIIEMBIX K
MaTeMaTU4ecKOMy OOpa3oBaHUIO, W TPaAUIUMNA POCCHICKOrO 00pa3oBaHMS.
Peanmzarnust mporpaMmbl 00ecrieurnBaeT OBJIAJCHNE KIIFOUYEBBIMH KOMITETECHITHSIMH,
COCTaBJISIIOIIMMH OCHOBY JUISl CaMOpPa3BUTHS W HEMPEPBIBHOTO 0O0pa30BaHMUSA,
[IEJIOCTHOCTh OOINEKYIbTYPHOTO, JIMYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00yYarOIUXCH.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh ydeOHOrO Kypca TEOMETpPMH Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHus OO0YyCIIOBJICHA MPAKTHYCCKONH 3HAYMMOCTBIO METANPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYCHHsS TeOMETPUH B HANPABIICHUH JIMYHOCTHOTO
pa3BUTHS O0Oyd4aromuxcs, (GopMuUpOBaHHMS (QYHKIMOHAIBHOW MaTEMaTHYCCKOM
I'PaMOTHOCTH, U3YYCHHS JPYTUX yU4eOHBIX AUCIHUIUIMH. Pazputre y o0Oydaroniuxcs
NPaBUIBHBIX TIPEJCTABICHUH O CYIIHOCTH W TPOUCXOXKICHUH T€OMETPHYSCKHX
abCTpakIuii, COOTHONICHHH PEATbHOTO W HICATBHOTO, XapaKTepe OTPaKCHUs
MaTeMaTUYeCKOW HAayKOW SBIEHWH W TMPOIECCOB pPEAbHOTO MHpa, MECTe
Te€OMETPUHU B CHCTEME HayK U POJIM MaTEMaTHUECKOTO MOJICTHUPOBAHUS B HAYTHOM
TIO3HAHWU U B MIPAKTUKE CTIOCOOCTBYET (POPMUPOBAHUIO HAYTYHOTO MHUPOBO33PEHUS
yyalmxcsi, a TakKe KAaueCTB MBIIUICHUS, HEOOXOMUMBIX I aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBiIsIeTCST OJHUM U3 0a30BBIX TPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHS, TaKk Kak o0O0OecredrnBaeT BO3MOYKHOCTh H3YyUEHHUS Kak
JTUCIMILINH €CTECTBEHHO-HAYYHOU HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe WMbIIUICHHE, (QopMHpyeMoe MpH U3yYEeHUH OOYJarOIUMUCS
MOHATUMHBIX OCHOB TEOMETPUM M  TOCTPOSCHUU  IEMOYKH  JIOTMYECKHUX
YTBEP)KIICHUN B XOJI€ PEUICHUS TC€OMETPUYECKUX 3a]ad, YMEHHUE BBIABUTATH U
OTPOBEPraTh TUIIOTE3bl HETMOCPEJACTBEHHO HCIOJIB3YIOTCS MPU PEUICHUU 3ajad
€CTECTBEHHO-HAYYHOTO IMKJIa, B YaCTHOCTH U3 Kypca (QU3HKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AEATENBHOCTH 4YenoBeka. OpHeHTaIs 4YejloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUAIbHOrO OBITHS, (dopma
OTpaXKCHHUSI OKPYIKAIOIIET0 MHpA, YCIOBHE YCHEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AeicTBUTENbHOCTH. OmNepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpazamu OOBENUHAET pa3Hble BHUABI YYEOHOM W TPYIAOBOU JEATEIHHOCTH,
SBIIIETCS. OJHUM W3 TPO(ECCHOHATBFHO BAXKHBIX KAaueCTB, TMOJTOMY aKTyalabHa
3amaya (popMuUpoOBaHHS y OOYYAOMIMXCS MTPOCTPAHCTBEHHOTO MBINUICHUS KakK
Pa3HOBUIHOCTH OOpPAa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUUYECKOHN JEATEITHHOCTH 10 MHOTUM HAIPABICHUSIM.

Ilens ocBoeHms mporpaMMbl ydeOHOTO Kypca «['eomerpus» Ha 06a3oBOM



ypoBHE 00yuyeHuss — oO0uieo0pa3oBaTelbHOE M OOIIEKYJbTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecreuyeHHe  BO3MOXKHOCTH — IPHOOpETeHHs] U
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TEOMETPUUYECKUX 3HAHUW U JCUCTBUH,
cenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICITHOT'O MPOJOJDKEHUST 00pa3oBaHus
0 CIIEIUANBHOCTSIM, HE CBSA3aHHBIM C TIPUKIIATHBIM UCTIOJIH30BAaHUEM T'€OMETPHUH.

[Iporpamma 1o reoMeTpuud Ha 0a30BOM YypOBHE MpeIHAa3HAuY€Ha IS
00y4aroOUINXCsl CPEeIHEH IIKOJIbI, HE MCTBITHIBABIINX 3HAYUTEIHHBIX 3aTPYAHCHUN
Ha YpOBHE OCHOBHOTO 001iero oopa3zoBanus. Takum obOpa3om, oOyyaromuecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOMTH 00IIME€ MAaTEMAaTUYECKUE YMEHHUS, CBSI3aHHBIE CO
cenu(UKoi TeOMETPUN M HEOOXOAUMBIE /ISl KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3TOro, oHM MMEIOT BO3MOXHOCTb H3YyUYHUTh I'€OMETpHUIO OoJiee IIyOOKoO,
€Clii B JAJbHEUIIEM BO3HHUKHET HEOOXOIMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeccuOHaIbHOM 1eITeNbHOCTH.

JlocTukeHue 1enu OCBOEHHS MpOrpaMMbl OOECIEYUBAETCS pEIICHHEM
COOTBETCTBYIOIIUX  3aaad. [IpHOPUTETHBIMU  3ajayaMd  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a3oBoM ypoBHE B 10—11 kimaccax sIBISIOTCS:

GopMuUpOBaHUE MPEACTABICHHUS O T€OMETPHHM KaK YacTH MHUPOBOW KYJIBTYPHI U
OCO3HaHHE €€ B3aMMOCBSI3H COKPYKAIOIIUM MUPOM;

GopMupoBaHUE TPEJICTABICHUS O MHOTOTPDAaHHUKAaX W TeJlaxX BpAIlleHUs KakK O
BAXHEHIIMX MATEMaTUYCCKUX MOJICIIAX, IMO3BOJISIOIIMX OIKUCHIBATh W HM3ydaTh
pa3HbIE SBJICHUS OKPYKAIOIIET0 MHUPA;

dbopMHUpoBaHUE YMEHUS pacliO3HaBaTh HA YEPTEKAX, MOJICIIAX U B PEAIbHOM MUpPE
MHOTOTPAHHUKU U T€JIa BPALLCHHUS;

OBJIaJICHWE METOJIaMHM pEIIeHHs 3a7ad Ha TIOCTPOCHHMS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

(dbopMuUpOBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHITHSIMHU O MHOTOTPaHHUKAX
Y TeJlax BPAILlEHUSI U UX OCHOBHBIMHU CBOWCTBAMU;

OBJIaJICHUE alNTOPUTMaMHU pEIICHHs OCHOBHBIX THIIOB 3anad; (HOpMHpOBaHUE
YMEHHSI TPOBOAUTH HECIIOXKHBIE JOKA3aTEJIbHBIE PACCYXICHHS B XOJ€ PELICHUS
CTEPEOMETPUUECKUX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

pa3BUTHE WHTEIUICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH O0O0ydaromumxcs,
[I03HABATEJILHOW  AKTUBHOCTH, MCCJIEIOBATEILCKUX YMEHUW, KPUTUYHOCTHU
MBIILJICHUS;

dbopmupoBanue GYHKIMOHATBHON TpPaMOTHOCTH, PEJIICBAHTHOW T'€OMETPHUU:
YMEHHUE PpACIO3HABATh TMPOSIBICHUS TEOMETPUYECKUX TIOHATHNH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEAIBHBIX KU3HEHHBIX CUTyalUsIX U NPU U3YYECHUU APYTHUX
V4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEHM H  3aKOHOMEPHOCTEH,
dbopMynHpoBaTH WX Ha S3BIKE TEOMETPUU M CO37aBaTh T€OMETPUUECKHE MOJIEIH,
MIPUMEHATh OCBOCHHBIM TE€OMETPUYECKUN ammapar Jid pPEIIeHUus PaKTHKO-
OpPUEHTHUPOBAHHBIX 3aJla4, MWHTEPHPETUPOBATH M OLEHUBATh IOJIyYCHHBIE
pe3yJIbTaTHI.

OTAn4uTENBbHON OCOOCHHOCTBHIO MPOTPAMMBI SIBIISIETCS BKJIIOYEHUE B KypC
CTEpEOMETPUM B Hayaje €ro M3y4eHUs 3aJad, peIIacMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEIeIEHHBIM 00pa30M OpraHu30BaHHasi paboTa Haj
HHUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTUUYECKOTO U MPOCTPAHCTBEHHOTO



MBILLIJICHNS], CTUMYJIUPYET IIPOTEKAaHUE UHTYUTHUBHBIX IPOLIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUYEHUIO NIPEIMETA.

[Ipennoutenue oTAaETCs HArJIAIHO-KOHCTPYKTUBHOMY METOJy OOy4Y€HUs, TO

€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEW OCHOBE YyBCTBEHHOCTH IIPEIMETHO-
[IPAKTUYECKON IEATENIbHOCTA. Pa3BUTHE INPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYalluxcs B Kypce CTEpEeOMETPUM NPOBOAUTCS 3a CUYET pELICHUSA 3aJad Ha
CO3/laHHME€  IPOCTPAHCTBEHHBIX O0Opa3oB M 3a7ad  HAa  OIEPUPOBAHME
IIPOCTPAHCTBEHHBIMH OOpa3amu. Co3maHue o0pa3a IPOBOJUTCS € ONOPOM Ha
HarJIAIHOCTh, a OIIEpUPOBaHME O0Opa3oM — B YCIOBHUSAX OTBJICYECHHUS OT
HaIJIsJHOCTH, MBICJIEHHOI'O U3MEHEHUS €TI0 UCXOIHOI'0 COACPKAHUS.
OcHoBHBIE coaepxkaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kimaccax:
«MHuororpanHukmn», «IIpssMble U TUIOCKOCTH B IPOCTpPaHCTBE», «Tena BpaeHus»,
«BeKTOphl U KOOpAUHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensercss He TOJBKO II0 COAEpP)KATEIbHBIM JIMHUSAM, HO M II0 TOJaM
o0yuyeHus Ha YpOBHE CpeJIHEro o0uiero oopazoBaHusl.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJibTaTaM
OCBOCHHs pabodyeil mporpamMmbl, pacnpeneiaéHHbIM 10 TojaM o0y4yeHwus,
CTPYKTYPHUPOBAaHO TakuM 00Opa3oM, UTOOBI OBJIAJEHHE TE€OMETPUUYECKUMU
NOHATUSIMHA M HaBBIKAMU OCYLIECTBIISJIOCH MOCJIEA0BATEIBHO U MIOCTYIIATENIBHO, C
COOJII0/IEHUEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIOYAIKCH B
OOIIYI0 CHCTEMY I€OMETPHUYECKHX IMPEICTABICHUN O0y4arolMXcs, paclupss M
yriy6iiss e€, o0pa3ysi IpOYHbIE MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYHEBHOM IIJIAHE

Ha u3ydenue reometpun oTBoAuTCs 2 yaca B Heaento B 10 kiacce.



COAEPKXAHHUE YYEBHOI'O KYPCA

IIpsiMbIe M IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb,
IpoCcTpaHCTBO. [loHATHME 00 aKCHOMAaTHYECKOM IIOCTPOEHUM CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOe pacrnosiokeHue NpsAMBIX B IIPOCTPAHCTBE: IE€peceKaroluecs,
[apajyleJbHble M CKpeluuBaromuecs npsMele. [lapajuienbHOCTE NpPSAMBIX U
IJIOCKOCTEN B  IIPOCTPAHCTBE: IapajUylelbHbIE IIPsSAMBbIE B  IPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX NPAMBIX; MApaUICIIbHOCTh NPSMOW M IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJ MEXAY IpPAMBIMA B IPOCTPAHCTBE.
IlapamienbHOCTB IJIOCKOCTEN: napaJjuleJIbHbIe IIJIOCKOCTH; CBOMCTBA
napajuleNibHbIX IIockocTed. Ilpocrteliiine MpocTpaHCTBEHHbIE (QUIYpbl Ha
IUIOCKOCTHU: TETPadp, KyO, napajjiesienunes; IoCTPOECHUE CEUEHUH.

[TeprieHAUKYJISIPHOCTh MPSIMOM U TJIOCKOCTH: MEPNEHAUKYJISIPHBIE TIPSMbBIC B
MPOCTPAHCTBE, MpPSIMbIC MApPAJJICTbHBIE M MEPNEHAUKYISPHBIE K IUIOCKOCTH,
NpU3HAK TEPNEHAUKYJISIPHOCTA MOPsIMOM W IUIOCKOCTH, TEOpeEMa O MNpIMOM
NEPIEeHANKYIIPHON TJIOCKOCTH. YTJbl B MPOCTPAHCTBE: Yroj MEXAY NpsSIMOM U
MJIOCKOCTBIO;  JABYI'PaHHBIA  yroyi, JIMHEHHBIA YroJ JBYTPAaHHOTO  yrIJa.
[lepnieHaUKYJIIp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU IO IIOCKOCTH, PACCTOSIHHUE
OT NOpsAMOW A0  IUIOCKOCTH, MpOeKuus  (Gurypsl Ha  IJIOCKOCTD.
[lepneHAUKYISAPHOCTh  IUIOCKOCTEH: TpPU3HAK MEPHEHIUKYISIPHOCTH  ABYX
miockocTell. Teopemao TpEX NepneHAUKYIAPaAX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOrpaHHWKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIMYKJIbIC
Y HEBBIMYKJIbIE MHOT'OTPAHHUKU; pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yroiapHas
npu3Ma; TpaHd U OCHOBAHHS MPHU3MBI; MpsMasi U HAKJIOHHAs MPU3MBbI; OOKOBasi U
HOJIHAS OBEPXHOCTD MPU3MBL. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuieNienumnen U ero cBoictBa. [lupamupa: n-yrojibHas nupamuja, TpaHU U
OCHOBaHHE MUPAMUJIbI; OOKOBAs M MOJTHAS TOBEPXHOCTH MUPAMUJIBL; IPaBUIbHAS U
yced€éHHasg MnHupaMuaa. OJIEMEHTbl NOpu3Mbl W nupamuibl. [IpaBunbHbIC
MHOTOTPAHHUKU: MOHATHE MPABWILHOTO MHOIOTpaHHUKA; MpaBWJIbHAS MpU3Ma U
MpaBUJIbHAS THMpaMUJia; MNpaBUIbHASA TPEYTrojbHas NUpaMUa U TMPABUIbHBIMI
TeTpadap; kyo0. llpencraBieHue o TPaBWIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaexa’ap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MOPSIMOIA,
IJIOCKOCTU.  JJEMEHThl CUMMETPUM B MNHUpPAMHJIAX, MapaljieienuIenax,
MPaBUJIbHBIX MHOTOTPAHHHUKAX.

Boluncnenue 531€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AWAroHald, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOM TPHU3MBEI,
IJIOIIA/lb OCHOBAaHUM, TeopemMa O OOKOBOW TOBEPXHOCTU MPSMOW MPHU3MBI.
[Tnomans OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHON MNHUPAMUIBL,
TeopeMa o IUIomanau yceu€éHHoW mnupamuabl. llonstue 00 o0béme. OO0BEM
MAPaMU/JIbI, TPU3MBL.

[TogoOuble Tena B mnpocTpaHcTBe. COOTHOLICHUS MEXAY TUIOMIAISIMHU



MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEN.



IIJIAHUPYEMBIE PE3YJbBTATBIJIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3yJAbTaThl OCBOEHUSI MPOrpaMMbl y4yeOHOro MpeaMeTa
«MareMaTuka» XapakTepUu3yrTCs:

I'pa:xknanckoe BocuTanme:

c(hOpMUPOBAHHOCTHIO TPaKAAHCKONU MO3UIIMU 00YUYaIOIIEToCs Kak aKTUBHOTO
M OTBETCTBEHHOIO 4YJ€HA POCCHICKOro o0O0IlecTBa, MPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHMPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHM,
Mporeayp TpaxaaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPAXKTAHCKOW UICHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOAIIEMY POCCUMCKON MaTEMAaTHUKH, IIEHHOCTHBIM OTHOLIEHHEM K
JTOCTH)KCHUSIM POCCHMCKUX MAaTEMAaTUKOB M POCCUHCKONW MaTEMaTHUECKOM IIKOJIbI,
K HCMOJB30BAHUIO ITUX JIOCTHIXKEHHM B APYrHX HayKax, TEXHOJOTHIX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIUTAHMS:

OCO3HAHHUEM JTYXOBHBIX HEHHOCTEN POCCHUICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUSA, OSTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMYMBOTO OYAYIIETO.
JcTeTHUECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIOYAS 3CTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHUH, PacCyXICHHUII;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3InYHbIX BUJOB UCKYCCTBA.
dusnueckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO yMEHHUS TIPUMCHSITh MaTEMaTHYCCKHE 3HAHUSA B
HMHTEpECcax 3J0pOBOT0 M 0e30MmacHOro oopasa *KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3I0pPOBOC MHUTaHWE, COATAaHCHPOBAHHBIN PEKHUM 3aHATHH H

OT/IbIXa, peryisipHas buznueckas aKTUBHOCTH); bu3nuecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHATHIX CIIOPTUBHO-03I0POBUTEIHHON
JESTETHHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuyHbIM  chepam  TpodecCHOHATbHON  NESITENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUII0KEHUSIMH, YMEHUEM COBEPIIATH OCO3HAHHBINA BBIOOP
Oynymeld mpodeccuu W peann30BBIBATh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI,
FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTUYEeCKOMY OOpa3oBaHHIO U
CaMOOOpa30BaHUIO HA TMPOTSIKEHUU BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MATEMaTUYECKON HAIPABICHHOCTH.
JKO0JI0THYeCKOe BOCIIUTAHNE:

c(hOpPMUPOBAHHOCTBIO JSKOJOTMYECKON KYJIbTYphbl, MOHUMAaHUEM BIIHSHUS
COIMATIbHO-KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAJIBHOTO XapakKTepa SKOJIOTMYECKHX MpoOlJieM;
OpUEHTAIIMEN HA MPUMEHEHUE MATEMAaTUYECKUX 3HAHUW MJId pElIeHUs 3a7a4B



0o0JaCTH OKpYyXKarollel cpeabl, IUIAHUPOBAaHUS TOCTYNKOB UM OLEHKH HX
BO3MO’KHBIX ITOCIEACTBUN IS OKPYKAIOLIEH CPEIBI.
IleHHOCTH HAYYHOI'O NO3HAHUSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKM U  OOLIECTBEHHOM MpPaKTUKH, TOHUMAaHHEM
MaTeMaTUYeCcKOM HayKd Kak c@epbl YeIOBEYECKOH NESITeNbHOCTH, 3TaroB €€
pa3BUTUA M 3HAYMMOCTH Ui Pa3BUTHA LUBUJIM3ALMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKd M MaTeMaTH4eCKOM KyJbTYpOHl KaK CpEICTBOM IO3HAHMS MHPA;
TOTOBHOCTBIO OCYILIECTBIISITh IMPOEKTHYHD M HCCIENOBATENBCKYIO JEATEIBHOCTD
WHIVBUIYaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJabTaThl OCBOCHUS MPOTpaMMbl  y4eOHOro mMpeameTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCliCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMUY, YHUBEPCANbHBIMU Pe2YIAMUBHLIMU 0eUCMBUIMU.

1) Vuueepcanvnvie  noznaeamenvnvle  Oelicmeus, — obecnedusaom
Gopmuposanue 06a308vlx KOSHUMUBHBIX NpOYecco8 obyuarouuxca (oceoeHue
Memoo08  NO3HAHUA  OKpYdcaroujeco  Mupa;,  HnpUMeHeHue  J02U4eCcKUX,

ucce008amenbCKux onepayuli, ymeHui pabomams ¢ ungopmayueti).
ba3oBble JJornyeckue AecTBUA:

BBISIBIIATH W XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKHM MaTEMAaTHYECKUX
OOBEKTOB, TOHATUN, OTHOIICHUA MEXIYy MOHATHAMHU; (OPMYIHPOBATH
OTIpeJICIICHHs] TIOHSATUI; YCTaHABIMBATh CYIECTBEHHBIN NMPU3HAK KiIacCUpUKAIIHH,
OCHOBaHHUS N1 0000IICHNS U CPABHEHUSI, KPUTEPUHU TIPOBOJUMOTO aHAJIN3A;
BOCIIPUHHUMATh, (POPMYITUPOBATH U MPEOOPA3OBBIBATH CYXKIICHUS: YTBEPAUTEIbHBIC
U OTpHUIIATENIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

BBISIBJIATH MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W IMPOTUBOPEYMS B
dakTax, NaHHBIX, HAONIONECHUSIX W YTBEPXKACHHSX; MpeasiaraTh KpUTEpUU s
BBIBJICHHSI 3aKOHOMEPHOCTEM W MPOTUBOPEUUN;

JeJaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUEHUIN IO aHAJIOTUU;

MIPOBOJAUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKICHUMN
(OpsiMbI€ U OT MPOTUBHOIO), BEICTPABATh apTyMEHTAINIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHHUS U BHIBOIBI;

BEIOWpATh CIOCO0 pelieHnus yueOHoM 3a7a4uu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pemieHusi, BbIOWpaTh Hawbonee TMOAXOASIMUNA C YYETOM CaMOCTOSTEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBarebCcKue AeiicTBUS:

WCIIOJIb30BaTh BOMPOCHI KaK WCCIIENOBATEIbCKHA HWHCTPYMEHT ITTO3HAHUS,
dbopmynupoBaTh  BOMNPOCHI,  (UKCUPYIOIIME  OPOTUBOpEuUHEe,  MpodiieMy,
yCTaHABIMBATh MCKOMOE W JaHHOE, (POPMHPOBATH THIIOTE3Y, apTyMEHTHUPOBATH
CBOIO MMO3UIMIO0, MHEHUE;



MIPOBOJUTH CAMOCTOSTEIBHO CIUIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIEIOBAHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro oOBEKTa, SIBJIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, IBICHUSMH, TPOLIECCAMH;
CaMOCTOSITEIbHO (HOPMYNIHpPOBaTH OOOOIIEHHUSI W BBIBOALI MO pe3yJbTaTam
MPOBEIEHHOTO  HAOMIOJAEHUS, MCCIENOBaHUSA,  OIEHMBaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHUN;

MPOTrHO3UPOBATh BO3MOXKHOE pPa3BUTHUE IIpollecca, a TakXKe BBbIIBUIaTh

MIPEIOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.
Pab6ora ¢ unpopmanueii:

BBISIBIIATH AeUIUTHI HHGOPMAIIUH, TAHHBIX, HEOOXOAUMBIX JIJII OTBETa Ha BOIIPOC
U JIsl pEILICHUS 3a]1a4u;

BbIOMpATh WHGOPMAIMIO W3 HCTOYHHKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATH HH(POPMAIMIO PA3IUYHBIX BHJIOB H
dbopm npeacTaBICHUS;

CTPYKTYPHpPOBaTh HMH(POPMAIIUIO, TPEJACTaBIATH €€ B pPa3IMYHBIX (QopMmax,
WILTIOCTPUPOBATH TpadUuECKH;

OIICHMBATh HAJA&KHOCTh MH(POPMAIIMHM 10 CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIM

KPUTEPHSIM.
2) Vuusepcanvnvie KomMMyHuUKamueHvle Oelicmeus, o0becneyusaom

choOpMUPOBAHHOCMbB COYUATBHBIXHABLIKOB 00YUAIOUWUXCSL.

OO01menue:

BOCIPUHUMATh U (HOPMYIUPOBATH CYXKIEHHUS B COOTBETCTBHUHM C YCIOBHUSIMH U
HEeJSIMU  OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, /aBaTh MOSACHEHMS MO XOAYy PEIICHHs 3aJayH,
KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJbTaT;
B XOA€ OOCYXIEHHUsS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, peniaeMoil 3aJaud, BBICKA3bIBATh HJIEHU, HAICJICHHbIE Ha MOHCK
PEIICHHS; COIMOCTABIATh CBOM CYXACHHS C CYXICHHUSAMH JIPYTUX YYaCTHUKOB
auanora, oOHapyXKUBaTh PAa3IMYMe U CXOJICTBO TMO3UIMH; B KOPPEKTHOU Gdopme
bopMynHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;
NPENICTABISATh pe3yJbTaThl pEIICHUS 3aJadud, HKCIEPUMEHTa, HWCCICIOBAHMS,
MPOEKTa; CaMOCTOSITEIbHO BBIOMpaTh (OpMaAT BBICTYIUIGHHS C YYETOM 3ajad
MPE3EHTAIMU U 0COOEHHOCTEH ayAUTOPHH.
CoTpyaHu4ecTBoO:
MIOHUMAaTh M HCHOJb30BaTh IMPEUMYIIECTBA KOMAHJHOW W WHIWBHIYaJbHOU
paboThl TpW pelIeHWHd Yy4eOHBIX 3ajady; NPUHUMATH IIeJb COBMECTHOM
NEATEeNIbHOCTH, IUJIAHUPOBATH OPraHU3alMI0 COBMECTHOM pPabOThI, pacHpeneliiaTh
BUIBI PabOT, JOTOBApUBATHCA, OOCYXKIATh TPOIECC W PE3yabTaT pPadOTHI;
0000111aTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBAaTh B TPYNNOBBIX (opmax padoTel (oOCyXIeHus, OOMEH MHEHHH,
«MO3TOBBI€ IITYpPMbD» U MHBIE); BBINOJHATH CBOK 4YacTh palbOThl H
KOOPAMHUPOBATh CBOM JEUCTBUA C JAPYTUMH 4YJI€HAMH KOMAaH[Ibl; OILICHUBATH
KaueCcTBO CBOEro BKJIaJa B OOIIMA MPOIYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUSI.

3) Vuueepcanvnvie  pecynamuenvie oelicmeus, obecneyusaiom



Gopmuposanue cmvliCI06bIX YCMAHOBOK U JHCUSHEHHBIX HAGLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJIATh IUJIaH, AJTOPUTM pELIEHUs 3a/Jadyd, BbIOMpATh CHOCOO peuIeHus C
Y4ETOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BApUAHTHI pEUICHUH C Y4ETOM HOBOM MH(OPMALIIH.
CaMOKOHTPOJIb:

BJIAJ€Th HaBbIKAMHU IO3HABATEIbHOM pe(dIeKCHM KaK OCO3HAHMS COBEpIIAeMBIX
JNEUCTBUH M MBICIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BJIaJETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3ysibTaTa peleHUs] MaTeMaTHYeCKON
3a7a4u;

OpPEABUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HMKHYTH IIPH PpELICHUM 3a7adH,
BHOCUTbH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa LEIU U YCJIOBHUSAM, OOBICHATH NPUUUHBI
JOCTHXKEHUSI WM HEJIOCTH)KEHHS PEe3YJIbTaTOB JIEATEIbHOCTH, HAXOJAUTh OLINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

OnepupoBaTh MOHATUSAMU: TOYKA, MPSIMasl, IJIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHH W CICJACTBHS M3 HUX TMPH PEIICHUH
reoMeTpudeckux  3amad. OnepupoBaTh TMOHATHUSMHU:  TNApaUIETBHOCTH |
NEePIECHANKYISIPHOCT MPSIMBIX U TIOCKOCTEH.

KnaccudummpoBaTh B3aMMHOE pACIOJOKEHHE TMPSAMBIX M TUIOCKOCTEH B
POCTPAHCTBE.

OmnepupoBaTh MOHATHSIMH: JBYTPAaHHBIA YTOJ, TPaHW JBYTPAHHOIO YTIa,
pedpo IBYrpaHHOTO yria; JIMHEWHBIH Yroj JBYTPAHHOTO YIJIa; TpajayCcHas Mepa
JIBYTPaHHOTO yTJIa.

OneprpoBaTh TOHSTHSAMH: MHOTOTPAaHHUK, BBINYKIBIA W HEBBITYKIBIH
MHOTOTPaHHUK, SJIEMEHTHI MHOTOI'PaHHUKA, MTPABHIIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHHKOB (IUpaMuja; TpU3Ma,
MPSIMOYTOJIbHBIN TTapaJijIeNIeTuIe i, Ky0).

KnaccupumnupoBath  MHOTOTpAaHHWKH,  BBIOMpas  OCHOBaHHUS  JUIS
KIacCU(pUKAIMU  (BBITYKJIbIE W HEBBITYKJIbIE MHOTOTPAHHHWKHU; IPABHIBHBIC
MHOTOTPaHHHUKH; TIPSIMBIC ¥ HAKIIOHHBIC TIPU3MBI, TTapAJUICIICTIUIIC]IB).
OnepupoBaTh TOHITHUSAMHU: CEKyIIas IUIOCKOCTh, CEUEHHWE MHOTOTPAHHHUKOB.
OOBICHATH MPUHIIAITB TOCTPOSHUS CEYCHH I, UCTIONB3YS METOJT CIIEOB.

Ctpouth ceueHHWs MHOTOTPAHHHKOB  METOJOM  CJIEIOB, BBITIOJNHATH
(BBIHOCHBIC) TIJIOCKHWE YEPTEKU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHI
CBepxy, COOKY, CHH3Y.

Pemats 3amaun Ha HaXOXKACHUE TEOMETPUUCCKUX BEIMYMH MO o0pasiaM WiH
aNropuTMaM, TPUMCHSSI W3BECTHBIC AHATUTHYECKHE METOABl TPH PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYCCKUX 3aJ[a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMHU, OT TOYKHA JO TPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOITAMUCS TPSMBIMHU.



Pemiath 3amaun Ha HAXOXKJAECHUE TEOMETPUUECKUX BEJIIMUMH O 00pa3liaM Uiu
aNropuT™MaM, IPUMEHS W3BECTHBIE AHAIUTUYECKUE METOIAbl IIPU PELICHUHU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 33a74a4 HAa  BBIYUCIECHUE  VYIJIOB  MEKIY
CKPELIUBAOIIUMHUCSA TPAMBIMH, MEKAY TMPSIMOW U  IUIOCKOCTBIO, MEKIY
IUIOCKOCTSIMM, JBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U IIIOMIAAN TOBEPXHOCTEH MHOTOTPaHHUKOB (MIpU3Ma,
nupaMujia) ¢ T[pUMEHEHHEeM (OpMYJ; BBIYUCISATH COOTHOIICHUS MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00BEMAaMU MOIOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUAMHU: CHUMMETPUS B NPOCTPAHCTBE; LIEHTP, OCb H
MJIOCKOCTh CUMMETPUH; TIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (DUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBaTh W HHTEPHIPETUPOBATH UHOOpPMALUIO O
IPOCTPAHCTBEHHBIX FeOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTek)ax U
PUCYHKaXx.

[IpumensTs TeoMmeTpuueckue (AKThl MJISI PEHIeHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEAnoaraloluX HECKOJIbKO 1IAaroB PEUICHUs], €CIU YCIOBUS TPUMEHCHUS
3a/1aHbI B IBHOU (hopme.

[IpumensaTs mpocTerinMe NOpPOrpaMMHBIE  CPEACTBA M JBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOUTE NTpPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[IpuMeHsATh MONy4YEeHHBIE 3HAHWS HA TPAKTHKE: aHATU3UPOBATH pealbHbIC
CUTyallul M TIPUMEHATh H3y4YEHHBIE TOHATHA B TIPOLIECCE TOHMCKA pelIeHUs
MaTEeMaTU4YeCKu CHOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha $3bIKE TEOMETPUHU, HCCIE0oBaTh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TOHATHM U TeOopeM, ammapara aireOpsl;
pemiath MpaKkTUYECKUE 3a/layd, CBSA3aHHBIE C HAXOXKJIECHHUEM T'€OMETPUYECKUX
BEJIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE10 KJIIACC

Ne |eHoBanue pasnenoB u TeMKosmuecTBo 4acoB OJIEKTPOHHBIE (unpoBsie)
/T [POrpaMMBbI Bcero HTPOJbHBIE  \KTHUECKHE 00pa3oBaTebHBIE pECYPCHI
paboThI paboThHI

1  Beexenue B ctepeometputo |10 0 0 Sxnace, http://znanika.ru/, https://math-
ege.sdamgia.ru, https://edu.skysmart.ru,
http://mathege.ru/, http://www.fipi.ru/

2 |[[Ipsmbie u 1IockocTH B(12 1 1 Axnacc, http://znanika.ru/, https://math-

[IPOCTPAHCTBE. ege.sdamgia.ru/,
[lapamienbHOCTh NPSIMBIX U https://edu.skysmart.ru/,
MJI0OCKOCTEH http://mathege.ru/, http://www.fipi.ru/
3 [[lepneHAUKYISPHOCTh 12 0 1 Sxnace, http://znanika.ru/, https://math-
MPSIMBIX U TUIOCKOCTEH ege.sdamgia.ru, https://edu.skysmart.ru,
http://mathege.ru/, http://www.fipi.ru/

4 Vrasl mexnay npsmeivu 1|10 1 0 Sxnace, http://znanika.ru/, https://math-

TJIOCKOCTSIMU ege.sdamgia.ru, https://edu.skysmart.ru,
http://mathege.ru/, http://www.fipi.ru/

S  |MHOTOrpaHHUKU 11 1 1 Axmacc, http://znanika.ru/, https://math-
ege.sdamgia.ru, https://edu.skysmart.ru,
http://mathege.ru/, http://www.fipi.ru/

6  |O0BEMBI MHOTOTPAaHHUKOB |9 1 0.5 Sxmace, http://znanika.ru/, https://math-
ege.sdamgia.ru, https://edu.skysmart.ru,
http://mathege.ru/, http://www fipi.ru/

7  [[loBTOpeHwUE: cevyeHus,4 1 0.5 Axmacc, http://znanika.ru/, https://math-

[PACCTOSTHUS U YTJIbI ege.sdamgia.ru, https://edu.skysmart.ru,
http://mathege.ru/, http://www fipi.ru/
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