MHMHUCTEPCTBO MPOCBEIIEHUS POCCUICKOM ®EJNEPAIINN
MunucrepcTBo 00pa3oBanus 1 Hayku Pecny0unku Xakacus
MyHununajbHoe 0101KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHUe

MYHUIMTIAJBHOT0 00pa3oBanus r. CasHOropck
cpeaHsisi 001eo0pa3oBaTebHas IIKOJIa Ne6

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
PykoBonurens IIMO 3am.aupekropa o YBP Hupextop
Caburoa C.U. JlaBop U.B. bornanosa O.B.
IIpotokon Nel ITporokon Nel ITpuka3 Ne225
ot "31" aBrycra 2023 1. ot "31" aBrycra 2023 . ot "31" aBrycra 2023 r.
Boraarosa Okcaka oo ipossd rom o
BaﬂeleeBHa ,ClaTI:: 2023.09.28 19:29:12+07’00'
PABOYAS ITPOT'PAMMA
(ID 440844)

yueOHoro npeamerta «I'eomerpusi. ba3oBblii ypoBeHb)
U1 ooygaromuxcs 11 xkimaccoB

r. Casinoropck, 2023r.



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:
«MHOTOrpaHHUKmN»,

«lIpssMble M IUIOCKOCTH B IpPOCTpaHCTBe», «Tema BpaumieHus», «BekTopsl U
KOOpAMHATBL B IpocTpaHcTBe». DopmupoBaHue  JOTMYECKUX  YMEHHUMU
pacnpenensercss He TOJBKO II0 COJAEpP)KATEIbHBIM JIMHUSAM, HO M II0 TrOJaM
o0yueHus Ha YpOBHE CpeJIHEro o0uiero oopa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJibTaTaM
OCBOGHHs pabodyeil mporpammbl, pacnpeneiaéHHbIM 10 ToJaM O0y4YeHwus,
CTPYKTYPHUPOBAaHO TakuM 00Opa3oM, UTOOBI OBJIAJEHHE TE€OMETPUUYECKUMU
NOHATUSIMHA M HaBBIKAMU OCYLIECTBIISJIOCH OCJIEA0BATEIBHO U NIOCTYIIATENIBHO, C
COOJIIO/IEHEM MPUHIUIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIFOYAJIUCH B
OOIIYI0 CHCTEMY I€OMETPHUYECKHMX IPEICTABICHUN O0y4arolMXcs, pacliupss M
yriy6iiss e€, o0pa3ysi IpOYHblE MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYHEBHOM IIJIAHE

Ha uzydenue reometpun otBoautcs 1 yac B Henmento B 11 kiacce.



COAEPKXAHHUE YYEBHOI'O KYPCA

TeJia Bpamenus

[Hunuaapuyeckas MTOBEPXHOCTb, oOpa3zyroiue UAJIMHAPUYECKOU
MOBEPXHOCTH, OCh IWIMHIPUYECKONW MOBEPXHOCTU. L[lunmuHap: OCHOBaHHS U
OOKOBasi TMOBEPXHOCTh, OOpasywIlass U OCh; IUIOMAJb OOKOBOM U IOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3ylolne KOHHMYECKON MOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKOM MoBepxXHOCTU. KOHyC: OCHOBaHWE U BEpIIMHA, 00pa3yrolias
U OCh;, IUIONAAh OOKOBOM U TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIONIAJb MOBEPXHOCTH C(EpHI.
B3aumHoe pacnonoxenue cepbl U INIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
I01ab Cephl.

N306paxkeHue e BpallleHus Ha I0CKoCcTU. Pa3BEpTka 1uiMHIpa 1 KOHYyca.

KomOunamun Ten BpalieHus M MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OTMHMCAHHBIA OKOJIO cdephl; cdepa, BOHCaHHAS B MHOTOTPAaHHUK, WM TEJO
BpaIllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 06 00BEME
NpsIMOYTOJIBHOTO Mapajuienenumnena u cieactsus u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM Iapa 1 1iomaab cepol.

[lono6ubie Tena B mnpocTpancTBe. COOTHOIICHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTI0OHBIX TEll.

Ceuenuss mwmHIapa (MapaJUieIbHO W TEPIEHIUKYJISIPHO OCH), CEUYECHHS
KOHyca (mapajuleibHOE OCHOBAaHUIO W TMPOXOASIIee Yepe3 BEpIINHY), CEUeHUs
mapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miiockoct U B mpocTpaHcTBe. CII0KEHNUE U BBIYUTAHNUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. PasziioxeHne BeKTopa Mo TpEM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenue 3agad, CBSI3aHHBIX C
MIPUMEHEHUEM IIpaBWJ JEUCTBUM C Bekropamu. lIpsMoyrossHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel Bektopa. IIpocreiimme 3amaun B
KOOpAWHAaTax. YToJd MexIy BekTopamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexay NpsAMbIMU U IJIOCKOCTSIMU. KOOpAMHATHO- BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUECKUX 3a]1au.



IIJIAHUPYEMBIE PE3YJbBTATBIJIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3yJAbTaThl OCBOEHUSI MPOrpaMMbl y4yeOHOro MpeaMeTa
«MareMaTuka» XapakTepUu3yrTCs:

I'pa:xknanckoe BocuTanme:

c(hOpMUPOBAHHOCTHIO TPaKAAHCKOU MO3UIIUU 00YUYAIOIIETOCs KaKk aKTUBHOTO
M OTBETCTBEHHOIO 4YJ€HA POCCHICKOro o0O0IlecTBa, MPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHMPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHM,
MpoIleayp TpaxaaHCKOro ooOmecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPAXKTAHCKOW UIACHTUYHOCTH, YBAXKEHUS K
IPOIIJIOMY ¥ HACTOAIIEMY POCCUMCKON MaTEMAaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTHXKCHUSIM POCCHMCKUX MAaTEMAaTUKOB M POCCUHCKONW MaTEMaTHUECKOM IIKOJIbI,
K HCTOJB30BAaHUIO ITUX JIOCTHIXKEHHM B APYrHX HayKax, TEXHOJOTHIX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIUTAHMS:

OCO3HAHHUEM JTYXOBHBIX HEHHOCTEN POCCHUICKOTO Hapo/a;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUSA, OSTUYECKOTO TOBEJCHUS,
CBSI3aHHOTO C MPAKTUUYECKUM MPUMEHECHUEM JOCTHUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OYAYIIETO.
JcTeTHUECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIOYAsS 3CTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIeHUH, pacCyXICHHUIA;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJOB UCKYCCTBA.
dusnueckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO yMEHHUS TIPUMCHSITh MaTEMaTHYCCKHE 3HAHUSA B
MHTEpECcax 3J0pOBOT0 M 0e30MacHOro oopasa *KU3HH, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JIOPOBBIO (3JI0POBOE MHUTaHWE, COATAaHCHPOBAHHBIN PEKHUM 3aHATHH H

OT/IbIXa, peryisipHas dbuznueckas aKTUBHOCTH); bu3ruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHATHIX CIIOPTUBHO-03I0POBUTEIHHON
JeSTETHHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTHU TPYIOIIO0HS; UHTEPECOM K
paznuuyHbIM  chepam  mpodecCHOHaTbHON  NESTENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUII0KEHUSIMH, YMEHUEM COBEPIIATH OCO3HAHHBINA BBIOOP
Oynymeld mpodeccuu W peann30BBIBATH COOCTBEHHBIC J>KM3HCHHBIC IUJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MAaTeMaTHUYeCKOMY OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA TMPOTSIKEHUU BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MAaTEMaTUYECKON HATIPABICHHOCTH.
JKO0JI0THYECKOe BOCIITUTAHNE:

c(hOpPMUPOBAHHOCTBIO JSKOJOTMYECKON KYJIbTYphbl, MOHUMAaHUEM BIHSHUS
COIMATbHO-KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa SKOJIOTMYECKHX MpoOlJieM;
OpUEHTAIIMEN HA MPUMEHEHUE MATEMAaTUYECKUX 3HAHUW MJId pElIeHUs 3a7a4yB



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, pacHpeneiiaTh
BUIBI PabOT, OTOBApUBATHCA, OOCYXKIATh TPOIECC W PE3yabTaT pPadOTHI;
0000111aTh MHEHUS HECKOJIKUX JTFOJICH;
y4acTBOBAaTh B TPYNNOBBIX (opmax padoTel (oOCyXIeHus, OOMEH MHEHHH,
«MO3TOBBI€ IITYpPMbD» U MHBIE); BBINOJHATH CBOK 4YacThb 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 cmMvlC108bIX YCMAHOBOK U JHCUSHEHHBIX HAGLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJIATh IUJIaH, AJTOPUTM pELIEHUs 3a/Jadyd, BbIOMpATh CHOCOO peuIeHus C
Y4ETOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTHUPOBATH BAPUAHTHI PEUICHUH C yUETOM HOBOWMH(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, KOTOpPBIE MOIYT BO3HMKHYTH I[P PELICHUM 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 TOHSATUSAMU: IUIUHIPUYECKAsT TOBEPXHOCTh, 00pa3yroIue
UUAJMHAPUYECKOW  TOBEPXHOCTH;  LIWIMHJIP;  KOHUYECKash  IOBEPXHOCTH,
oOpasyrolue KOHHYECKON TOBEPXHOCTH, KOHYC; cpepruecKasi TOBEPXHOCTb.
PacrioznaBaTh Tena BpamieHust (IMUIMHIP, KOHYC, cdepa u map). OOBACHITH
CIOCOOBI MOTYYEHUS TEN BPAICHUS.

KnaccuduimpoBath B3auMHOE pacrosioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh NOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAHHME MIAPOBOrO CIIOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI M TUIOMIAAM  TIOBEPXHOCTEM  TeNl  BpalleHUs,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM POPMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHUK, BIHUCAaHHBIM B cdepy
OMMMCAaHHBIA OKOJO cdeprl; cdepa, BOHCAHHAS B MHOTOTPAaHHUK WJIH TEJO
BpAILICHUS.

BbluncnsaTh COOTHONIEHUS MEXAY IUIOAAIMU MOBEPXHOCTE U 00bEMaMu
nonoOHBIX Ted. M300paxkarth u3ydaeMble (DUTYpbl OT PYKH U C NPUMEHEHHEM
MIPOCTBIX YEPTEKHBIX UHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00bEMHBIX
buryp: Bug cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

N3Bnekarb, WHTEpOpPETHUPOBATH U NpeoOpa3oBbIBaTh HHGOpPMALHUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUTypax, MPEeACTaBICHHYIO HA YepTekKaxX H
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B TPOCTPAHCTBE.

BpINOJIHATE [I€UCTBHS CIOXKEHHUS BEKTOPOB, BBIUMTAHUA BEKTOPOB U
YMHOXEHHUS BEKTOPa HA YUCIIO0, OOBSACHSITh, KAKUMU CBOMCTBAMU OHU 00JIaIatOT.
[IprMeHATs TPaBWIIO MApAJUICTICIIUIENA.

OnepupoBaTh MOHATUSAMU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,



MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YIOJ MEXKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEIECHNE BEKTOPOB, KOJUJIMHEAPHBIE N KOMIUIAHAPHBIE
BEKTOPBI.

HaxonuTte cyMMy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJIsIpHOE IMPOMU3BEACHUE, pACKIaAbIBATh BEKTOP IO JIBYM
HEKOJUJIMHEAPHBIM BEKTOPAM.
3amaBaTh IJIOCKOCTh YPABHEHHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumeHsaTs TeoMeTpuueckue (akTbl [Jis PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIAralolInX HECKOJIBKO IIaroB PEUIEHUs, €CIU YCIOBUSA IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

Pemate mnpocteiilime TreoMeTpUYecKue 3ajlayd Ha TNPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/A.

Pematp 3amaus Ha JOKa3aTeNbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAX0XJICHHE T€OMETPUUECKUX BEJITUUYHMH MO 00pa3laM Wid aaropuTMam, NpuMeHss
M3BECTHBIC METO/IbI TP PELICHUHU CTAaHAAPTHBIX MAaTEMAaTHYECKUX 3a/ad.

[IpumensTh  mpocTeiillive MNpOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PELICHUN CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoAUTH mMpUMEPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HM, pACTIO3HABATH POSIBJIEHUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IpyuMeHsATh MONy4YEHHBIE 3HAHWS HA TPAKTHKE: aHATU3UPOBATH pealbHbIC
CUTyallUH W IIPUMEHATh H3Y4YCHHBIE IIOHATHA B IIPOLECCE IIOMCKA PpELICHUs
MaTeMAaTUYeCKd CQPOPMYJIUPOBAHHOM MpoOJIEMBI, MOJECIUPOBATH pPEAJIbHBIC
CUTyallUH Ha $3BIKE TE€OMETpPUHM, HCCIENOBaThb IIOCTPOEHHBIE MOJEIU C
UCMOJIb30BAaHUEM TIE€OMETPUYECKMX IOHATHUH W TEeOopeM, ammapara aiareopsl;
pelmars MpPaKkTUYECKHE 3a/laud, CBA3aHHBIE C HAXOXKJIECHHEM TI'€OMETPUYECKUX
BEJIMYHH.
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