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1.IlosicHUTeIbHAS 3aIIUCKA

Pabouast mporpamMmma ydeO6HOTO Kypca «I'eomerpusi» 6a30Boro ypoBHs il oOydaroruxcst 10 —
11 kyaccoB pazpaborana Ha ocHOoBe DenepaabHOr0 rocyIapCTBEHHOT0 00pa30BaTENbHOTO CTaHAapTa
cpeaHero obmero oOpa3oBaHusi, ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUM, MPEIbABISEMBIX K
MaTeMaTHYECKOMY OOpa30BaHMIO, M TPAIMIMNA POCCUICKOrO oOpa3oBaHMs. Peanmuzanusi mporpamMmbl
o0ecrieyrBaeT OBJIaICHIE KIFOUYEBBIMUA KOMITCTCHIIUSMH, COCTABIISIOIMME OCHOBY JUISI CAMOPA3BUTHS
U HCIPCPBIBHOI'O 06pa30BaH1/151, IICJIIOCTHOCTH 06H_[eKyJIBTypHOFO, JJMYHOCTHOI'O U ITO3HABATCJIBHOI'O
Pa3BUTHS TMYHOCTH O0YJAIOLITIXCSI.

e u3yyeHus y4e0OHOro Kypca

BaxHOCTh y4eOHOTO Kypca reOMeTpHUU Ha YPOBHE CpeaHero o0miero oopa3oBanus o0ycIoBIeHA
NPaKTUYECKON 3HAYMMOCTHIO METANPEIMETHBIX M MPEIMETHBIX PEe3yIbTaTOB OOYYCHUSI T€OMETPHH B
HANpaBICHUU  JIMYHOCTHOTO  pa3BUTHS  oOydarommxcs, (opMupoBaHus  (yHKIHOHAIBHON
MaTeMaTHYECKOW TPaMOTHOCTH, M3YYEHUS APYTrUX YYeOHBIX AUCUHUIUIMH. Pa3BuTHe y oOydarommxcs
NPaBWIbHBIX MPEJICTABICHUH O CYIIHOCTH W TPOUCXOXKICHHUM TI'E€OMETPUYECKUX aOCTPaKIIMH,
COOTHOIIICHUH PEabHOTO M UCATBHOTO, XapaKTepe OTPAKCHUS MATEMAaTHYCCKOW HAYKOH SIBICHUHA U
MPOIECCOB PEATLHOTO MHpA, MECTE TEeOMETPUUM B CHCTEME HAyK W POJIH MaTEeMaTHYEeCKOTO
MOJICIIMPOBAHMsI B HAayYHOM IIO3HAHWU M B MPAKTUKE CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PCHUS YYalUXCs, a TaKKE KauyeCTB MBbIIUICHHUS, HEOOXOAMMBIX JUIS aJanTalud B
COBPEMEHHOM OO0IIIeCTBE.

['eomeTpus sBIIsIETCSL OJTHAM U3 0A30BBIX MIPEIMETOB HA YPOBHE CpeIHEr0 00IIero oopa3oBaHus,
TakK KaK o0ecrieunBaeT BO3MOXHOCTbH HU3YUCHUA KaK JUCHUIIIINH eCTeCTBeHHO-Hay‘IHOfI
HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHUE, (GOPMHUPYEMOE TPU HM3YYCHUU OOYUYAIOIIMMUCS TMOHSITUHHBIX OCHOB
TCOMETPHUHU U NOCTPOCHHMU LCIOYKH JIOTHUYCCKUX YTBCp)K[leHI/If/'I B XOAC PCIICHHA T'COMETPUUCCKHX
3aa4, YMCHUC BBIIBUTATb W OIMPOBEPrarb rurioTe3bl HEMOCPECACTBECHHO MCIIOJB3YIOTCA IIPU PCIICHUN
3aJ1a4 €CTeCTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH U3 Kypca (pH3HUKH.

YMeHHEe OpPHEHTHUPOBATBCS B MPOCTPAHCTBE UTPAET CYIIESCTBEHHYIO POJb BO BCEX 00JacCTAX
JEATEIIbHOCTH dYenoBeka. OpueHTamusl 4elloBeKa BO BPEMEHH W IPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBHE €T0 COIMAIBHOTO OBITHS, (opMa OTPAKEHHUS OKPYKAIOIIET0 MHpa, YCIOBHE YCIEITHOTO
MO3HAHUSI M AKTUBHOIO TPeoOpa3oBaHUs JeHCTBUTENLHOCTH. ONepupoBaHHE MPOCTPAHCTBEHHBIMHU
o0Opa3amMu OOBEIMHSECT pa3Hbie BUAbI YU4E€OHOH W TPYIOBOH IESITEIBHOCTH, SBJISICTCS OJHUM W3
pOPECCUOHATIPHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa 3ajada (OPMUPOBAHHS Y OOYUAIOIIHXCS
MMPOCTPAHCTBECHHOI'0O MBIINIJICHUSA KaK PasHOBUIAHOCTHU O6p213HOFO MBIIUJICHUA — CYIICCTBECHHOI'O
KOMITIOHCHTA B ITOATOTOBKE K HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU IO MHOTHUM HAITpaBJICHUAM.

[lens ocBOGHHUs TpOrpaMMbl yueOHOTO Kypca «l'eoMeTpus» Ha 0a30BOM ypOBHE OOy4YCHHS —
oOmieoOpasoBareIbHOE H  OOMIEKYJIBTYPHOE pa3BUTHE OOyJarommMxcs uepe3 oOecredeHue
BO3MOXHOCTH HpI/IO6peTeHI/I$I N HCIIOJBb30BaHUA CUCTEMATHYCCKHUX TI'COMCTPHUUYCCKUX 3HaHUH H"
neicTBui, crenuUYHBIX T€OMETPUH, BO3MOXHOCTH YCHEIIHOTO MpPOJOJDKEHHs O00pa3oBaHUs IO
CHEIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJIb30BAaHHEM T€OMETPHH.

[Tporpamma mo reoMeTpuu Ha 0a30BOM YpPOBHE IMpeIHA3HAYCHA Il OOYYaroIIUXCS CPEIHEH
IKOJIbI, HE UCIIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYJHEHUI Ha ypOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHusl.
Takum o00pazom, oOyuaromuecs Ha 0a30BOM YPOBHE JIODKHBI OCBOHWTH OOIIME MaTeMaTHUYECKHE
YMEHUS, CBSI3aHHBIE CO CHENU(UKON TEeOMEeTpUH W HEOOXOIUMBIC IS JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb M3Y4YMTh I€OMeTpuio Ooyiee TriyOOKo, eciu B
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JAbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TI'EOMETPUYECKHUX 3HAaHUAX B MNPOPECCHOHATBHON
JESATENBHOCTH.

JlocTiokeHue e 0CBOCHHS IPOTPaMMbl 00€CIICUNBAETCS PEIICHHEM COOTBETCTBYIOLINX 3ajad.
[IpuoputeTHBIMU 3aJadyaMu OCBOeHHUs Kypca «l'eomerpum» Ha 6a3zoBoM ypoBHe B 10—11 kimaccax
ABIIAIOTCA:
¢opMHupOBaHHE TPEICTABICHUA O TEOMETPHH KaK YacTH MHPOBOM KyJIbTYpPbl M OCO3HaHHE €&
B3aMMOCBSI3H C OKPYXKAIOLIUM MUPOM,;

(GopMHpoBaHHE NPEACTABICHHUS O MHOIOIPaHHMKAaxX U TejaxX BpallleHUs Kak O BaKHEHIInX
MaTEMAaTHUYECKUX MOJECIAX, MO3BOJIIOIIMX OINMUCBHIBATE U HM3y4yaTb Pa3HbIC SIBICHUS OKPY’KAIOLIErO
MUDA;

¢dopMHpOoBaHUE YMEHHUS paclO3HABATh HA YEPTEKaX, MOJACISIX U B PEalbHOM MHUPE MHOTOTPaHHUKH H
TeJa BpalllCHNUS;

OBJIa/ICHUE METOJIaMH PELLeHHs 3a/1a4 Ha TOCTPOEHUS Ha N300paKEHUSIX IPOCTPAHCTBEHHBIX QUTYP;
(dopMHpOBaHUE YMEHUS ONIEPUPOBATh OCHOBHBIMH MOHATHAMU O MHOTOTPAaHHHUKAX U TEJIaxX BPAICHHS
U UX OCHOBHBIMH CBONCTBaMU;

OBJIQ/ICHUE AITOPUTMAaMHU pPELIEHHs] OCHOBHBIX THIIOB 3aJay; (OPMHUPOBAHUE YMEHHUS IPOBOJIUTH
HECJIOKHBIE JIOKA3aTEeNIbHBIE PACCYXKICHHUS B XOJE PEUICHMsI CTEPEOMETPUYECKUX 3aJad M 3anad ¢
IPAKTUYECKUM COJIEPKAHUEM;

pa3BUTHE MHTEUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEM oOOyuaromuxcs, [03HaBaTeIbHOM
AKTUBHOCTH, UCCJIEOBATEIbCKUX YMEHUN, KpUTUYHOCTU MBILLUICHHUS;

¢dopmupoBaHne (YHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU: YMEHHE paclio3HaBaTb
IPOSIBJIEHUS] T€OMETPUYECKHUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX >KU3HEHHBIX
CUTyallMsiX W NpU M3YYECHUM JPYTruX Y4YEOHBIX MPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOpMYyIMPOBATh UX Ha S3bIKE TEOMETPUU U CO3aBaTh F€OMETPUUYECKUE MOJIENH,
IIPUMEHATh OCBOCHHBII F€OMETPUYECKHUN amnmnapar il PeleHus] IPAKTUKO-OPUEHTUPOBAHHbIX 33124,
UHTEPIIPETUPOBATh U OLIEHUBATh [1OJIYYEHHbIE PE3YJIbTATHI.

OTnuuuTeNbHON OCOOEHHOCTBHIO MPOrpaMMBbl SBIISETCS BKIIOUEHHE B KypC CTEPEOMETPUU B
HayajJe €ro M3y4eHHs 3a/ay, pellaeMbIX HAa YPOBHE WHTYWTHUBHOIO IO3HAHMS, W OINpPEIEIEHHBIM
o0pa3oM opraHu3oBaHHas pa0oTa HaJ HHMMH, YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U
IPOCTPAHCTBEHHOTO MBIIIIEHUS, CTUMYJIUPYET MPOTEKaHHE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JalbHENIIEMY U3YYEHHUIO MPEIMETA.

[Ipeamourenne oTHaércs  HArMAAHO-KOHCTPYKTUBHOMY  MeToay OOydyeHHs, TO  €eCTh
TEOPETUYECKHE 3HaHWs MMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTb IPEAMETHO-TIPAKTHUECKOMN
JeSTeNIbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX IMPEICTABICHUM y y4alluXcsi B Kypce CTEpEeoMETpUu
IPOBOAMTCA 3a CU€T pElIeHUs 3aJad Ha CO3JaHhe NPOCTPAHCTBEHHBIX OOpa30B M 3a3hay Ha
ONEpUPOBAHUE TPOCTPAHCTBEHHbIMU oOpa3amu. Co3naHue oOpa3a MPOBOAUTCS C ONOPOM Ha
HarJsIIHOCTh, @ ONEPUPOBaHME 00pa3oM — B YCIOBMSIX OTBJICUEHHUS OT HArJISIIHOCTH, MBICIIEHHOTO
U3MEHEHHUS €ro UCXOJHOTO COJEPKaHUSI.

OcHOBHBIE coepKaTenbHble TMHUM Kypca «['eomerpumn» B 10—11 kiaccax: «MHOTOrpaHHUKNY,
«IIpsiMble M TUIOCKOCTM B IpocTpaHcTBe», «Tema BpameHus», «BekToppl M KOOpAWHATHI B
npocTpaHcTBe». DOpMHpOBaHME  JIOTMYECKMX YMEHMH  paclpeiensercs He TOJIBKO IO
COJIeprKaTeNbHBIM JIMHUAM, HO U IO FoJjaM 00y4YeHHs Ha YpOBHE CpeHero o01ero oopa3oBaHusl.

Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaTaM OCBOEHHUsI paboueit
pOTrpaMMBbl, paclpeieNéHHbIM 10 TojaM OOy4YeHMs, CTPYKTYPHPOBAHO TaKHUM O0pa3oM, YTOObI
OBJIAJICHUE TIEOMETPUYECKMMM MOHATHSAMH U HaBbIKAMHM OCYLIECTBIISJIOCH IIOCIENOBATEIBHO U
MOCTYNATeNbHO, ¢ COOMIOACHUEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHMS BKJIIOYAIUCH B
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00IIyI0 CHCTEMY TE€OMETPUIECKUX MPEJCTABICHUN 00YyUYaIOMIUXCsl, paCIIUpsis U yriryossist e€, oOpa3ys
IMPOYHLIC MHOKCCTBCHHBIC CBA3U.

MecTo y4eOHOr0 Kypca B y4eOHOM ILJIaHe
Ha u3ydenue reomerpuu otrBoautcs 2 4daca B Henento B 10 kmacce u 1 wac B Hemenmo B 11
KJ1acce, Bcero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



2.Conep:kanue y4eOHOro Kypca

10 knace

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUS cTepeoMeTpuu. Touka, mpsMasi, MIOCKOCTb, MPOocTpaHCTBO. IloHsATHe 06
AKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3aumHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IE€PECEKAIOLIUECS, IapajljIelIbHbIE U
CKpeIlMBaroIuecs npsMseie. [lapamienbHOCTh NPAMBIX U IUNIOCKOCTEH B IIPOCTPAHCTBE: MapajlleIbHbIe
OpsiIMbIE B IIPOCTPAHCTBE; MApaJUICIBbHOCTh TPEX INPSAMBIX; MapalIEIbHOCTh NPSMON M IJIOCKOCTH.
VYTIibl ¢ COHapaBJIEHHBIMM CTOPOHAaMU; YroJl MEXAy HpsIMbIMHU B IpocTpaHcTBe. IlapamienbHOCTb
IUIOCKOCTEW: IapajulebHble IUIOCKOCTH; CBOMCTBA IIapajuIeNbHBIX IUIOCKOCTEH. IIpocreimmue
IPOCTPAHCTBEHHBIE (PUTYPBI HA IIJIOCKOCTU: TETPa3p, KyO, Napauienenunes; NocTpoeHUe CeYeHuH.

[lepnieHIUKYIAPHOCT NMPSIMOW M IUIOCKOCTH: IEPHEHAUKYISIDHBIE INIPSIMBIE B IIPOCTPAHCTBE,
IpsIMbIE NIapajlIeIbHbIE U EPIEHANKYISPHBIE K IIJIOCKOCTH, IPU3HAK NEPIEHANKYISIPHOCTH MIPSIMON 1
IUIOCKOCTH, TEOpEMa O MPSAMOM MEepHeHANKYISIPHON IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJ MEXY
IPSIMOM M IUIOCKOCTBIO; JBYTPaHHBIA YroJjl, JUHEHHBIA yroa AByrpaHHoro yria. Ilepnennukymnsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH O IJIOCKOCTH, PACCTOSIHUE OT NPSAMOM 10 IJIOCKOCTH, IPOEKLUS
Gurypel Ha IIOCKOCTb. llepneHIUKYyIApPHOCTh MJIOCKOCTEH: NMPHU3HAK MEPHEHAUKYJISIPHOCTH JBYX
mockocrei. Teopema 0 TpEX NepreHIUKYIIIpax.

MHoOrorpaHHuKHu

[TonsiTie MHOrorpaHHHMKa, OCHOBHBIE JIEMEHTbl MHOTOTPaHHHMKA, BBIIYKIIBIE W HEBBIITYKIIbIC
MHOIOTPaHHMKH; pa3BEPTKa MHoOrorpaHHuka. [Ipuszma: N-yrosnbHas npu3Ma; I'paHd U OCHOBaHUs
IPU3MBL; IpsIMasi U HAKJIOHHAs MpU3Mbl; OOKOBas U IOJIHAs IOBEPXHOCTH Npu3Msbl. [lapamnenenunen,
IPSIMOYTOJIBHBIN Tapajuiesnenunes M ero cpoiictBa. Ilupammpa: N-yrospHas nupamuja, I'paHd U
OCHOBaHHME NUpPaMU/bl; OOKOBas M MOJHAs IOBEPXHOCTb MHUPAMU[bI; NpPaBUJIbHAA U yCEUEHHAs
NUpaMKIa. DJIEMEHTBl IpU3Mbl U nupamuabl. [IpaBUiIbHbBIE MHOTOIPAaHHUKU: IIOHATHE NPABUIBHOIO
MHOTOTpaHHMKA; MpaBUjIbHAas MPU3Ma U MpaBUiIbHAS MHPaMUIa; IPaBUIIbHAS TPEYroJibHas MUpaMuja
U MpaBWIbHBIN TeTpas/p; KyO. [IpeacraBnenue o mpaBUIbHBIX MHOTOIPAaHHUKAX: OKTa’dAp, JOJEKadAP
u ukocazp. CeueHus NpyU3Mbl U TUPAMUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOM, INIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B UPAMUJIAX, apauIeJenune1aX, MPaBIIbHBIX MHOTOTPaHHUKAX.

Bolunicnenue 371€MEHTOB MHOTOTPaHHMKOB: péOpa, nuaroHanu, yribl. [lmomans OoKkoBoi
MOBEPXHOCTU M IMOJIHOW TMOBEPXHOCTH NMPSMON MPHU3MBI, IUIONIAJAb OCHOBaHMUH, Teopema O OOKOBOM
MOBEPXHOCTU MpsiMOM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH IMPABUIBLHOMN
NUpPaMUJIBI, TeOpeMa O Iulomaau yceu€HHol mupamuabl. [lonarue o6 o6béme. OOBEM MHUpaMuUbI,
MPU3MBIL.

[TonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXY IIIOMIAIMHI IOBEpXHOCTEH, 00bEMamMu

MOJOOHBIX TE.

11 kaacc

Tesa BpameHus

[Munuaapuyeckas MOBEPXHOCTb, OOpasylollue  IMIMHAPUYECKOM  IMOBEPXHOCTHU, OCh
HWIMHpUYECKO nmoBepXHOCTH. L{unuHap: ocHoBaHUS 1 OOKOBasi MOBEPXHOCTh, 0Opa3ymolias U och;
TUTOIIA/1b OOKOBOH U MOJHOM MOBEPXHOCTH.

Konuyeckass moBepXHOCTb, OOpa3yrolMe KOHHYECKON TMOBEPXHOCTH, OCh U BEpIIHHA
KOHUYECKOU MmoBepXHOCTU. KOHYyC: OCHOBaHME W BepIIMHA, 00pa3yromias U 0Ch; IMIIOMIaAh OOKOBON U
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MOJITHOW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOOpasylomue ¥ BBICOTA; OCHOBaHMS U OOKOBas
IIOBEPXHOCTb.

Chepa m mrap: ueHTp, paguyc, AMAMETp; IUIOUIAIb MOBEpXHOCTH cdepsl. Baummuoe
pacrnosnoxeHue cepsl U IIIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIoImaas chepsol.

N3o6paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka numuHapa U KoHyca.

KomOunanmu Ten BpalieHHsi 1 MHOTOTPAaHHUKOB. MHOTOrpaHHMK, ONMCAHHBIH OKOJIO CQepsl;
cdepa, BiMcaHHast B MHOTOT'PAaHHUK, WM TEJIO BPAILICHHSL.

[Tonsitue 06 06BEMe. OCHOBHBIC CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME TPAMOYTOJIBHOTO
napasuienenunena u cieAactsus u3 He€. O0bEM HUIMHAPa, KoHyca. O0bEM Iapa U MIoIaas chepsol.

[TonoGubIe Tena B npocTpancTBe. COOTHOIIEHUS MEXIY IIIOMIAIMH TTOBEPXHOCTEH, 00bEMamMu
NOJOOHBIX TEIL.

Ceuenus mumHapa (MapajuiebHO M NEPIEHANKYISIPHO OCH), CeYeHHsI KOHYca (TapaienbHoe
OCHOBAHUIO U POXOJIsIIee Yepe3 BEPIIUHY), CEUCHHUSI 11apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha muockoctu M B mnpocrpaHcTBe. CloXKEHUE M BbIYUTAHHE BEKTOPOB. YMHOXKEHHE
BeKTOpa Ha uwucio. PaznoxxkeHue BekTopa 1O TpPEM HEKOMIUIAaHApHBIM BekTtopam. [IpaBuiio
napauienenunena. Pemienue 3anad, CBA3aHHBIX C MPUMEHEHHUEM IPAaBHII JEHCTBHM C BEKTOpamH.
[IpssmoyronbpHas cucreMa KoopauHAT B npoctpancTBe. Koopaunars! BekTopa. IIpocreiimue 3anauun B
KOOpAMHaTax. Yroa Mexay Bekropamu. CkajsipHO€ NpOU3BEIECHHE BEKTOPOB. BpluuciieHue yrios
MEXAY NPSIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOJ MPU PEIICHUH T'€OMETPUUYECKUX
3a/1au.



3. [IlnaHupyeMbl pe3yJibTAThbl OCBOEHUS Y4eOHOI0 MpeaMeTa

JINYHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS MpOrpamMMbl ydeOHOro mpeamera «MaTemaTukay
XapaKTEepU3yIOTCSL:

I'paxxnanckoe BocnuTanue:

Cc(OPMHUPOBAHHOCTBIO IPAXKIAHCKON MO3UIUK 00yUarOIIEerocsi Kak akTUBHOI'O U OTBETCTBEHHOT'O
YJieHa POCCHUCKOTO OOIIeCTBa, MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHHPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJICHHUU, MPOLEAYP Tpa)kIaHCKOro oOmiecTBa (BBHIOOpPHI, OMPOCH U IIp.),
YMEHHEM B3aUMOJICHCTBOBaTh C COLUAIBHBIMA MHCTUTYTaMU B COOTBETCTBUU C HUX (YHKLUUSAMHU U
Ha3HAYCHHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCHUICKON TPaKTAHCKOH HACHTHYHOCTH, YBRKEHHUS K IMPOLUIOMY H
HACTOAILIEMY POCCUICKOM MAaT€MaTUKH, LCHHOCTHBIM OTHOLUEHHMEM K JOCTHXKEHHUSAM POCCHUMCKHX
MaTEMAaTUKOB M POCCUMCKOM MaTeMaTU4eCKON LIKOJIBI, K MCIIOJb30BaHUIO 3TUX JOCTHIKEHUHN B JPYIHX
HayKaxX, TEXHOJIOTUSX, cpepax SKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHMEM JTYXOBHBIX LIEHHOCTEN POCCHICKOIo Hapo/1a; cOPMHUPOBAHHOCTHbIO HPABCTBEHHOTO
CO3HAHMS, ITUYECKOT0 MOBEJCHMS, CBA3AHHOIO C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUM HAyKU U
JeSITeIbHOCTBIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/Ia B IOCTPOECHUE YCTOHYNBOTO OYYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM OTHOLIEHHEM K MHUPY, BKIIOYas ICTETUKY MAaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3ajlay, PpEIICHUH, PpacCyXICHHH; BOCHPUUMYMBOCTBIO K MAaTEMaTHYECKHUM acleKTam
Pa3IUYHbIX BUJIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHHSI IPUMEHSATh MaTeMaTU4YEeCKHE 3HAaHUS B MHTEpecax 3J0pPOBOTO U
6e3omacHOro obpasa *H3HH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO (3I0pPOBOE MUTAHUE,
cOaraHCUpPOBaHHBIN PEXXUM 3aHATUI M OT/bIXa, peryispHas (u3nyeckas aKTUBHOCTD); (PU3NYECKOTO
COBEpIIEHCTBOBAHUS, IPU 3aHITUAX CIIOPTUBHO-030POBUTEIBHON JEATENLHOCTHIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHHEM IIEHHOCTU TPYJOJIIOOUS; HHTEPECOM K pa3IMyHbIM cepam
npoeCCHOHATIBHON JIeATEIbHOCTH, CBA3aHHBIM C MaTeMaTHKOW M €€ NPUIOKEHUSMH, YMEHUEM
COBEpINAaTh OCO3HAHHBIM BHIOOP Oynymier mpodeccuu W peaan30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
IUTaHbI; TOTOBHOCTBIO U CIOCOOHOCTBHIO K MaTeMaTH4YEeCKOMY O00Opa3oBaHUIO M CaMOOOpPa30BaHHIO Ha
INPOTSKEHUM BCEH JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacCTHIO B PEIIEHUU IMPAKTUYECKUX 3ahad
MaTeMaTUYECKON HANPaBICHHOCTH.

IK0JIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO ~ AKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHUEM BIMSHHUS  COLMAIBHO-
SKOHOMMUYECKHUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLUAIBHOM CpeIbl, OCO3HAHHUEM
r7100aTbHOTO XapaKTepa SKOJIOTHYECKUX MpoOsIeM; OpueHTalueil Ha MPUMEHEHHEe MaTeMaTH4YeCKHUX
3HAHMUN 7S pelleHus 33a4d B 001acTH OKpY’Kalolllel cpefibl, MJIaHUPOBAHUS MMOCTYIKOB U OLIEHKH UX
BO3MOJKHBIX MTOCIIEJCTBUH JIJIs1 OKPY’KaIoIEel Cpebl.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH M OOIIECTBEHHON MPAKTHKH, TOHHMMaHUEM MaTeMaTHUeCKON HayKd Kak cdepbl 4eToBeuecKOon
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JeATEIbHOCTH, DTANOB €€ Pa3BUTHUA U 3HAYMMOCTHU I Pa3BUTHS LIMBUIM3ALMN; OBIAJACHUEM S3bIKOM
MaTeMaTUKH M MAaTeMaTU4eCKOW KyIbTypOH KAaK CpEICTBOM IIO3HAHHMS MHPA; TOTOBHOCTBIO
OCYILIECTBIIATh ITPOCKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCTh HHINBHIYAIBHO U B IPYIIIIE.

MeTanpeaMeTHbIe pe3yJbTaThl

MertarnpeaMeTHbIe pe3yJIbTaThl OCBOCHHS INPOrpaMMbl yueOHOTro mpeamera «MarTemaTruka»
XapaKTEpU3YIOTCs OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAMENbHBIMU OCUCEUAMU, YHUBEPCATbHIMU
KOMMYHUKAMUBHBIMU OeLiCMUAMU, VHUBEPCATbHIMU Pe2YIAMUBHbIMU 0eUCMBUIMU.

1) Vuueepcanvuvie nozmasamenwvuwvie Oeticmeus, obecnevusaiom Gopmuposanue 0OA306bix
KOCHUMUBHBIX NpOYecco8 o0yuarowuxcs (oceoeHue Mmemooo8 MNO3HAHUA OKPYICarowe20 Mupa;
npUMeHeHUe J102UHeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble JJornueckue aeiicTBu:

BBISBJISITH M XapaKTepU30BaTh CYLICCTBEHHBbIC NIPU3HAKU MAaTEeMAaTUYECKUX OOBEKTOB, MOHSITUH,
OTHOWICHWA MEXAYy MOHATHAMHU; (OPMYIHUPOBATh ONpEACTCHHUS TOHATHHA; yCTaHABIMBAThH
CYIIECTBEHHBI TpPHU3HAK KiIacCH(UKALWU, OCHOBAaHUS ISl OOOOIIECHHWS W CPaBHEHUS, KPUTEPUHU
MPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (DOPMYIHPOBATh U MPEOOPA30BBIBATH CYKJICHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHbIE,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISBIISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M NPOTHBOpEYHs B (akTaX, JaHHBIX,
HaOJIONEHUSIX ¥ YTBEPXKICHHSX; TMpenaraTb KPUTEPUH IS BBISABICHUS 3aKOHOMEPHOCTEH U
NPOTUBOPEUHNL;

JIeJIaTh BBIBOJIBI C UCIIOIB30BAHUEM 3aKOHOB JIOTHKH, A€TYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOYCHHIA,
YMO3AKJIFOUCHUH 10 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIbHO JIOKA3aTelIbCTBA MAaTEMATUYECKUX YTBEPXKACHUH (IpsAMbIE U OT
MPOTUBHOTO0), BBICTPAMBATh apryMEHTALMIO, IPUBOAUTh MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CYKJIEHUS U BHIBOBI;

BbIOMpaTh CrIOCO0 pelieHus yueOHOH 3a/1auM (CpaBHUBATh HECKOJIBKO BapHAHTOB PEILIEHUs, BHIOUPATh
HanOoJiee MOAXO AU ¢ y4ETOM CaMOCTOSITETIHHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBblie uccienoBare/bCKue 1eHCTBHA:

UCIIONIb30BaTh BOIPOCHI KaK HCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOMPOCHI,
¢ukcupyromue npoTUBOpEUHEe, MpoOJeMy, YCTaHaBIMBaTb MCKOMOE M JIaHHOE, (POPMHpOBATH
THIIOTE3Y, APTYMEHTUPOBATh CBOIO TIO3UITUIO, MHEHHE,

MPOBOJANTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM HSKCIEPUMEHT, HCCIEAOBaHHWE IO YCTAHOBIECHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OObEKTa, SBJICHMS, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTENH MEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIFHO ~ (OPMYJIMpOBaTh O0OOIIEHWST © BBIBOABI 1O pe3yiabTaraM IPOBEIEHHOTO
HaOJIOIeHUs, MCCIEeIOBaHUsA, OLIEHHWBATh JOCTOBEPHOCTh IOJYYEHHBIX pe3yJbTaTOB, BBIBOJOB U
0000I1IEHHI;

NPOTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE TIPOIECCa, a TAKKE BBIIBUTATH TPEANONOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISBJISITH ACPUIIUTHI MH(DOPMALINK, TaHHBIX, HEOOXOIUMBIX ISl OTBETa HAa BOMPOC U ISl PEIICHUs
3a/a4u;

BHIOMpATh MH()OPMAIMIO M3 MCTOYHHKOB PA3JIMYHBIX THIIOB, aHAJM3UPOBATh, CUCTEMATH3HUPOBATH U
MHTEPIPETUPOBATH MH(POPMALIUIO PA3TUYHBIX BUJOB U (DOPM MpEICTABICHHUS;



CTPYKTYpUPOBaTh HMH(OpMaLUIO, MPEACTaBIATh €€ B pPa3InYHbIX (opMax, HILUIIOCTPUPOBATH
rpaduvecKu;
OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) VHuusepcanvhvie KOMMyHUKamuehnwle Oelicmsusi, 00ecneuusaom c@opMupo8aHHOCMy
COYUATTbHBIX HABLIKOG 00YUAIOUUXCA.

Oo0menne:
BOCIIPHHUMATH M (POPMYJIMPOBATH CY>KJICHHSI B COOTBETCTBHHU C YCJIOBUSMU U IENISIMHU OOILEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh MIOSICHEHUS
10 XOAy pellIeHus 3a/1a4l, KOMMEHTUPOBATh OJY4YEHHBIH Pe3yNbTaT;
B XOJle OOCYXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbI, MPOOIEMBbI, peraeMoi
3a/la4M, BbICKA3bIBaThb MWJIEW, HALICJICHHBIE HA IIOUCK DEILEHUS; COIOCTABIIATH CBOM CYKICHHUS C
CYXKJIEHUSIMH JpPYrMX YYaCTHUKOB JMajora, OOHApyXHMBaTh pa3jIMuUMe W CXOJCTBO IO3ULMHA; B
KOPPEKTHOH popme hopMyIMpOBaATH Pa3HOTIACHS, CBOU BO3PAXKEHUS;
IOPEJICTaBISITh  PE3yJAbTaThl  pEILIEHHs  3aJauyd, OSKCIEPUMEHTAa, HCCIEOBAHMS,  IPOEKTa;
CaMOCTOSITENIFHO BBIOMpATh ()OpMaT BBICTYIUICHHS C YYETOM 33Jad MPE3CHTAMH U OCOOCHHOCTEH
ayJUTOpUH.

CorpyanunuecTBo:
NOHUMATh M HCIOJB30BaTh MPEHMYILIECTBA KOMAaHAHONH M MHIUBUAYaJIbHOW pabOTHI MpPU PEUICHUU
yueOHBIX 3a7ay; NPUHHUMATh I€JIb COBMECTHOH JI€ATENbHOCTH, IUIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboOThl, pacHpeAesaTh BUIbl paboT, JOroBapuUBaThCs, 00CYKIaTh MPOLECC U PE3ysbTaT
paboThI; 000011aTh MHEHHUS HECKOJIBKHX JTFOJICH;
y4acTBOBATh B TPYNMOBBIX (Gopmax paboTsl (00CYKAeHHsI, 0OMEH MHEHHIA, «MO3TOBBIC IITYPMBD» U
WHBIC); BBIMOJHATH CBOIO 4YacTb Pa0OThl M KOOPAWHUPOBATH CBOU JCUCTBHS C JIPYTMMH UICHAMH
KOMaH[pl; OLEHMBATh KAayecTBO CBOEro BKJaJa B OOMMH HOPOAYKT MO  KPUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvnvie pezynsamuenwvie Oeiicmeus, obecneuusarom @GopMuposanue CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:
COCTABJIATH IJIaH, AITOPUTM PELICHUS 3aJ]auH, BBIOUPATh CLIOCO0 peIIeHus ¢ yYETOM UMEIOIUXCs
peCypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH C
y4€TOM HOBOM MH(MOpMAITHH.

CaMOKOHTPOJIb:
BJIQ/IETh HAaBbIKAMU I[103HABATEIbHOW peQUIeKCUM KakK OCO3HAaHUS COBEpIIAEMbIX JEUCTBUH U
MBICIIUTENIBHBIX MPOLECCOB, MX Pe3yJIbTaTOB; BIaJeTh CHOCO0AMHM CAMOMNPOBEPKH, CaMOKOHTPOJIS
npoliecca 1 pe3ysbTara pelleHus] MaTeMaTH4ecKoH 3a/1a4H;
NpEIBUIETh TPYTHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PEUICHUH 3a]1a4d, BHOCUTh KOPPEKTUBHI B
NEeSTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HANJIEHHBIX OIMIMOOK, BBISBIECHHBIX
TPYIHOCTEH;
OLIGHUBATh COOTBETCTBUE pE3yJibTaTa L€ U YCIOBHUSM, OOBACHATh NMPUUYMHBI JOCTHKEHHUS WIIU
HEJOCTH)KEHUS PEe3yNbTaTOB JESATENIbHOCTH, HAXOJIUTh OIIMOKY, /1aBaTh OLEHKY HpHOOpEeTEHHOMY
OTIBITY.
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IIpeameTHbIE pPe3yJIbTATHI
10 kiaace

OnepupoBaTh MOHATUAMH: TOUYKA, PsMasi, INIOCKOCTb.

HpI/IMeHSITB AKCUOMBI CTCPCOMETPUHN U CICACTBHUA U3 HUX ITPU PCIICHUU I'COMCTPUYCCKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: APAILIEIBHOCTD U MEPIIEHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH.

KnaccuduupoBaTs B3auMHOE paclooKeHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPaHCTBE.

OmnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA yroj, I'PaHU JIBYTPAHHOTO yIia, pedpo IBYTrpaHHOTO
yIJIa; JIMHEUHBIN YTOJ1 ABYTPAHHOTO YTJIa; FPagyCHas Mepa IBYTPAHHOIO yria.

OnepupoBaTh MOHATHUSAMHM: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIBIA MHOTOTPAaHHUK,
3JIEMEHThl MHOTOTPAaHHUKA, IPABUJIbHBI MHOTOI'PAHHHUK.

PacriozHaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IIMpaMMza; MpPU3MaA, HPSIMOYTOJbHBIN
napaenenurnes, Kyo).

KnaccudunupoBaTe MHOTOIpaHHUKH, BHIOMpAasi OCHOBAHMS AJis KiaccuuKauu (BBITYKIbIE U
HEBBINYKJIbIE MHOIOTPAaHHUKH; IPABWJIbHBIE MHOTOIPAHHHUKH; NPSIMbIE WU HAKJIOHHBIE MPU3MBI,
napajuleJenuIe/ibl).

OHGpI/IpOBaTI) IMOHATHUAMU: CCKYyIas IIIOCKOCTh, CCHCHHUEC MHOT'OI'PAHHHUKOB.

OOBSICHATH PUHIIUITBI TOCTPOSHUS CEUEHUH, UCIIONb3YS METO/I CIIEIOB.

Ctpouth ceueHUS] MHOTOTPAHHUKOB METOJIOM CJIENIOB, BBIMOJIHATH (BBIHOCHBIC) IIIIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y.

Pemars 3ala4Yi Ha HAXOXIACHUC I'COMCTPHUYCCKUX BCIMYUH II0 06pa311aM WX aJIrOpUTMaMm,
MPUMEHSI U3BECTHBIEC AHATUTUYECKUE METO/IbI ITPU PEIICHUH CTAHIAPTHBIX MATEMATHUYECKUX 3a7a4 Ha
BBIYKCIICHUE PACCTOSHUM MEXJYy ABYMS TOYKAaMH, OT TOYKH JO MPAMOM, OT TOYKH JO IUIOCKOCTH,
MCKAY CKPCIIUBAOIIHUMHUCA ITPAMBIMH.

Pemars 3ala4i Ha HAXOXIACHUC I'COMCTPHUYCCKUX BCIMYHUH II0 06pa311aM WX aJIrOpUTMaMm,
MMPUMCHSAA U3BECTHBIC AaHAJIMTHYCCKUEC MCTOABI TP PCIICHUHN CTAHAAPTHBIX MAaTEMATUYCCKUX 3a/lad Ha
BBIYKCIICHUE YIJIOB MEXAY CKPELIMBAIOUIUMUCS NPAMBIMUA, MEXKIY IPAMOM U IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMU, IByTPaHHBIX YTJIOB.

Beruucnsate 00bEMBI M IIJIOMIAM TOBEPXHOCTEM MHOTOTPAHHHKOB (MPU3Ma, MUPaMHUAA) C
IpUMEHEHHEM (OpPMYIT; BBIUMCIATH COOTHOILICHHS MEXIy IUIOIIAISIMU MOBEPXHOCTEH, 0O0bEMaMu
HOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPHS B NMPOCTPAHCTBE; LEHTP, OCh U IUNIOCKOCTh CUMMETPUU;
LEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensaTs  reomerpuyeckue  GakThl Ui pELIEHUS  CTEPEOMETPUYECKMX  3ajad,
IpeoJIaratoiuX HECKOJBKO I1aroB PEeIIeHHUs, €CJIM YCIOBHS PUMEHEHUS 3aJaHbl B IBHOU Qopme.

[IpuMeHATh npocTele NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIIHOHHBIE CUCTEMBI
IIPU PELIEHNUN CTEPEOMETPUYECKUX 3a1a4.

[TpuBOIMTE PUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HHU, PACIIO3HABATH
IMPOSABJICHUEC 3aKOHOB r€COMETPHU B UCKYCCTBE.

[IpuMeHATh TOJy4YEHHBIE 3HAHWS Ha IMPAKTUKE: aHAIM3UPOBATh pEAJIBbHBIE CUTyallud |
NPUMEHATh M3y4YeHHBIE MOHATHS B MpOIEcCce MOMCKA pPEeIIeHUs] MaTeMaTH4ecKu cHhopMyIupOBaHHOMN
npoOIeMbl, MOJEIUPOBATh pealibHble CUTYaIlMM Ha S3bIKE T'€OMETPHUHU, HCCIIEAO0BAaTh MOCTPOEHHBIE

11



MOJIEJIM C HCIOJb30BAaHUEM TIE€OMETPUYECKMX TOHATUH M TeopeM, afmapara airedpbl; penarb
MpaKTUYECKHE 3a7a4l, CBSI3aHHbIE C HAXOXKJACHUEM T'€OMETPUUECKUX BEIUYHH.

11 kaace

OnepupoBaTh NOHATHSAMH: IMJIMHAPHYECKAs IMOBEPXHOCTb, 00pa3ylollue HUWINHAPUIECKOM
MOBEPXHOCTH; LIUIMH/P; KOHUYECKasl IIOBEPXHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, KOHYC;
cdepuyeckas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaleHus (UIMHADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BBICOTA CErMEHTa;
IIapOBOM CJI0H, OCHOBaHME IAPOBOTO CJI0s1, BBICOTA ILIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbraucnare 00bEMBI M IIJIOLIAM TOBEPXHOCTEH TEN BpAIIEHUS, T'€OMETPHUECKUX TEll C
npuMeHeHueM popmyi.

OnepupoBaTh NOHATUSMHM: MHOI'OIPAaHHMK, BIMCAHHBIA B c(epy M OMMCAHHBIA OKOJIO C(epsl;
cdepa, BIMCaHHAs B MHOIOI'PAaHHUK UJIM TEJIO BPAIEHUS.

BbIuuciaTh COOTHOLIECHUS MEXTY IUIOIAASIMU TOBEPXHOCTEN M 00bEMaMU OJJOOHBIX TEJI.

N300paxkaTh u3ydaemble (QUTYpHl OT pPyKH M C TPUMEHEHHEM TMPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) INIOCKME YEpPTEKU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (GUIyp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHHUs TeJl BpallleHusl.

W3Bnekatb, MHTEPIPETHPOBATh U MpeoOpa3oBbIBaTh HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
FeOMETPUUECKUX PUTYpax, MPEACTABICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE AeHCTBUS CIOXEHHUS BEKTOPOB, BHIUMTAHMS BEKTOPOB M YMHOXXEHHs BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMH OHU 00J1aJ1al0T.

IIpuMeHATh paBUIIO MapaJuIeNICINIIE A,

OnepupoBaTh NOHATUAMU: IE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpa,
pPaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJI MEXAY BEKTOPaMH, CKaJIIpPHOE IPOU3BENCHUE
BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxonute cymMMy BEKTOpPOB M INpPOM3BEACHHME BEKTOpa HAa YMCIO, YroJl MEXIY BEKTOpamH,
CKaJISIpPHOE MPOM3BEIEHHUE, PACKJIAIbIBaTh BEKTOP 10 JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[Ipumensitb  reomerpuueckue  (GakTbl I pEHIeHHs  CTEpEeOMETPHUYECKMX  3ajad,
IpeJoJIararolliuX HECKOJIBKO I11aroB PEIIeHNUs, €CJIM YCIOBHsI IPUMEHEHUS 3a/1aHbl B sSIBHOU (hopme.

Pemarps mnpocreiinime reoMeTpudecKkue 3aladyd Ha INPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/1.

Pemarp 3amaum Ha  JOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOLIEHHM U HaXOXJECHHE
F€OMETPUUECKHUX BEJIUYMH MO O0pa3liaM WM aJropuTMaM, IMPUMEHSS W3BECTHbIE METOJbl IpHU
pELICHUH CTaHJapTHBIX MAaTeMaTHUECKUX 3a]1ay.

[TpuMeHsTh poCTENIINE MPOrPaMMHBIE CPEJICTBA U MIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PEIIEHUU CTEPEOMETPUUECKHX 3a/1au.

[TpuBOIUTE MpUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HHU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.
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[IpyuMeHsTh TMOJIyueHHBbIE 3HAHMS HA MPAKTUKE: aHAIM3UPOBATh pealbHbIE CHUTYyallMH U
MPUMEHSTh U3YUYEHHBIC TIOHATHS B MPOIIECCE MOWCKA PEIICHUS MaTeMaTH4YeCKH C(HOPMYIUPOBAHHON
po0JIeMbI, MOJICTUPOBATh pealbHbIC CHUTYAIlMM Ha SI3BIKE T€OMETPUHU, HCCICNOBATH MOCTPOCHHBIC
MOJIeJIM C HCIOJb30BAaHUEM TIE€OMETPUYECKHX IIOHATUH M TEOopeM, almapara aireOphl, pelarb
MPAKTUYECKHE 3a/1a4H, CBA3AHHBIC C HAXOXKJCHHEM F€OMETPUUECKUX BEITHYUH.
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4. TemaTnueckoe INIAHUPOBAHME C YKA3AHUEM KOJIHYECTBA AKAACMHUICCKHUX

YacoB, OTBOAMMbIX HA OCBOEHHE KAKIOH TeMbl

10 kixace
Koanu
Ne HaumeHoBaHue pa3iesioB U TeM
€CTBO JJeKTpOHHBIE (HU(POBBIE)
n/m MNporpamMmmbl
4acoB o0pa3oBaTe/ibHbIE PeCypChl
Bseznenue B crepeoMeTpuo 10 https://resh.edu.ru/subject/17/10/
Hpameie  iockocti B HpOCTpaHCTBe'u 12 https://resh.edu.ru/subject/17/10/
[TapamienbHOCTh IPSIMBIX U TIIOCKOCTEH
I1
CPUCHIMIYIAPHOCTS NPAMBIX | 12 nhttps://resh.edu.ru/subject/17/10/
IUIOCKOCTEMN
VYTriael MEXAY NPAMBIMU U IIJIOCKOCTSMU 10 https://resh.edu.ru/subject/17/10/
MHOrorpaHHuKu 11 https://resh.edu.ru/subject/17/10/
OO6BbEMBI MHOTOTPaHHUKOB 9 https://resh.edu.ru/subject/17/10/
I1 :
OBTOPEHHE: CEHCHIA, PacCTOMHIA 1 4 | nhttps:/resh.edu.ru/subject/17/10/
yTJIbI
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOT'PAMME
11 xknacc
Koanuec
Ne HanmeHoBaHMe pa3jeioB U TeM B0 DJIeKTpOHHBIe (M (POBHIE)
n/n orpa oOpa3oBarte e
NpoOrpamMmbl 4ACOR pa3oBaTejibHbIE pecypchl
Tena BpameHus 12 https://resh.edu.ru/subject/17/11/
OO0BEMEI TEl 5 https://resh.edu.ru/subject/17/11/
BekTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE 10 https://resh.edu.ru/subject/17/11/
IT 000
OBTOPEHHUE, 080 meHI:Ie’ 7 https://resh.edu.ru/subject/17/11/
CHCTEMAaTH3allHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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5.YueOHO-MeTOoAM4YECKOEe OOecniedeHrne 00pa30BaTeJILHOIO Mpoiecca
Oo6s13aTe/ibHbIE Y4eOHbIE MATEPUAJBI VIS YYeHUKA

I'eomeTpus:10-11 kmacc: 6a30BbIi ypoBeHb: yueOHMK: 10-11kmaccel/ATanacsH

JI.C.. Akmmmonepnoe obmectBo «M3aaTenscTBo «IIpocBemienne»

MeToauveckue MaTepHuaJbl JI YUUTEIA
feomeTpua

10-11 knaccbl
ba3oBbI ypoBEHb
MeToaunyeckoe nocobume K npegmMmeTHON NMHNK y4ebHMKa no reomeTpumn J1.C.

ATaHacAHa

Ludposbie 00pa3oBaTeTbHbIE PECYPChI H PECYPCHI CeTH HHTEPHET

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/11/
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