MyHunumnaipHoe 0011e00pa3oBaTeIbHOE YUPEKIACHIE

«Cpennsisi obmeo0pazoBarenbHas mKoaa No 2»

Annomauusn K paboueii npozpamme

yaeOHoro kypca «'EOMETPUS»

Pabouass mporpamma yuebHoro npeamera «MATEMATHUKA»  obs3arenbHO
npenmMeTtHoil oonactu «MATEMATUKA 1 UHOOPMATUKA» pa3zpaboTaHa B COOTBETCTBHH C
nyHkToM 32.1 ®I'OC COO u peanuzyercs 2 roga ¢ 10 mo 11 kmaccsl.

Pabouas mporpamma pa3paboTaHa y4uTeIEM B COOTBETCTBHH C IOJOXKEHHEM O pabounx
MporpaMMax U oIpejessieT OpraHu3alio 00pa3oBaTeNbHON AEATEILHOCTH YYUTENIEM B IIKOJIE
o yueOHomy kypcey «I'eomerpusi».

Pabouass mporpamma yuebHoro kypca «['eomerpusi» sBusercs wactbio OOIlI COO
OTIPEAEIISIONICH:

- coiepKaHHUE;
- IJITAaHUpYEMbI€ Pe3YyNIbTaThl (JUYHOCTHBIE, METAIIPEIMETHBIE U MPEAMETHBIE);

- TEMaTHYeCKO€ IUTAaHUPOBAHHE C Y4YeTOM pabodeil MporpaMMbl BOCHHTAHHUS |
BO3MOXKHOCTBIO Hctoab3oBanus JOP/IIOP.

PaGouas mporpamma oOCyXeHa U MPHUHITA PEIIEHUEM METOJUYECKOro 0ObeAUHEHUS U
COTJIaCOBaHA 3aMECTHTEIIEM JUPEKTOpA M0 yuyeOHO-BocnuTarenbHol padote MBOY COII Ne2

Jlara: 28.08.2023
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HHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydue6HOTO Kypca «l'eomeTpus» 0a30BOTO YPOBHS ISl 00YyUaIOIIUXCS
10 —11 xyaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEILHOIO
CTaHJapTa CpeiHero oOiiero oOpa3oBaHus, C YUETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIbABISEMBIX K MAaTeMaTUYECKOMY OOpa30BaHUIO, U TPaJULUN POCCUICKOTr0 0Opa30BaHMUSL
Peanmaul/m IMporpaMmaI oOecrieunBaeT OBJIaICHUC KJIIFOUYCBBIMH KOMIICTCHIIUAMU,
COCTaBJIIIOIIMMH OCHOBY JUUIsl CAMOPA3BUTHUS W HENPEPHIBHOIO 0Opa30BaHUs, IEIOCTHOCTh
O6HI€Ky.]'II)TypHOFO, JIMYHOCTHOT'O U IMO3HAaBAaTCIILHOT'O Pa3BUTHUA JIMYHOCTU O6y‘IaIOHII/IXC$I.

HOEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydeOHOTO Kypca TE€OMETPUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
0O0yCIIOBJICHA TPAKTUYECKOW 3HAYMMOCTHIO METANpPEIMETHBIX W TPEIMETHBIX PEe3yJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJArOIIHUXCS, (GOPMUPOBAHUS
(YHKIIMOHATTEHOW MaTeMaTHYeCKOW TPaMOTHOCTH, W3YYEHHUS JPYTHX YUeOHBIX JIACIIUTIINH.
PazButne y oOywaromuxcs TPaBWIBHBIX TPEJICTABICHUH O CYIIHOCTH W TPOMCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHUS
MaTeMaTHUYE€CKON HAYKOMW SIBJIEHUW U MPOIECCOB PEaTbHOTO MUPA, MECTE T€OMETPUH B CUCTEME
HAyK W pOJIM MATEMAaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM IIO3HAHWH W B TIPAKTHKE
CrocoOCTByeT (HOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS YyYaIIUXCsS, a TakkKe KauecTB
MBIIIUICHUS, HEOOXOAUMBIX JUTS afanTalliid B COBPEMEHHOM OOIIECTBE.

leomerpust siBisieTcss OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaK Kak 00ECIEeYMBACT BO3MOXKHOCTh HM3Y4EHHUS KaK TUCIUIUIMH €CTECTBEHHO-
HAay4YHOM HAMpaBJIE€HHOCTH, TAK U TYMAHUTAPHOM.

Jlormueckoe MbIIUICHHE, (OPMUPYEMOE IMPH H3yYCHHH OOYYArOIIUMUCS TMOHITHHHBIX
OCHOB TEOMETPUM U TIOCTPOCHUHU IICTIOYKH JIOTHYSCKHX YTBEPKICHUH B XOJAE pPEUICHHS
TCOMETPUYECKUX 3a/la4y, YMCHHE BBIIBUTaTh M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIOJB3YIOTCSl TIPH PEIICHUW 3a/lad €CTECTBEHHO-HAYyYHOT'O IIMKJIA, B YAaCTHOCTH M3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO  BCEX
o0nacTsX AeAaTeNbHOCTH 4YeloBeka. OpHEHTAlMs 4YejOoBeKa BO BPEMEHH W TPOCTPAHCTBE —
HE00XO/IMMOE YCIIOBHE €ro COLHUAIBHOTO OBITHs, (OpMa OTPKEHHS OKPYKAIOIIEro MHpa,
yCJIOBHE  YCICIIHOTO TO3HAHWS M  aKTUBHOTO  TpeoOpa3oBaHUs  JICHCTBHTEIBHOCTH.
OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHSICT pa3Hbie BUbI YICOHOM U TPYIOBOU
JEATEIbHOCTH, SBISICTCS OJHUM M3 MPO(ECCHOHAIBHO BAKHBIX KAueCTB, IMO3TOMY aKTyallbHa
3agaua (OPMHUPOBAHUS y OOYUAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHCHTa B TIOATOTOBKE K TPAKTHYECKOM
JEeSITeNFHOCTH 110 MHOTHM HAIPaBJICHUSM.

Ienp ocBoeHust mporpaMMbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yueHUs
— o0meoOpa3oBarenbHOe W OOMIEKYABTYPHOE pa3BUTHE OOydaroUIuXcs dYepe3 olecreueHue
BO3MOHOCTH TMPUOOPETEHHS] U UCHOIB30BAHUSI CUCTEMATHUECKUX T€OMETPUYECKUX 3HAHUU U
JIeUCTBUM, crieln(PUIHBIX TEOMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOI0JKEHHUS 00pa30oBaHUs IO
CHEIHATLHOCTSIM, HE CBS3aHHBIM C MIPUKJIAIHBIM HCIIOJIB30BAaHHEM T€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE MpeAHAa3HaueHa JUIsi OOy4aronIumxcs
CpeIHEel IIKOJbI, HEe HUCIBITHIBABIINX 3HAYUTENHHBIX 3aTPYAHEHUN Ha ypOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOyuaromiuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH
o0mre MaTeMaTHYECKUE YMEHHS, CBS3aHHBIE CO CHEIM(PUKONH TE€OMETPHH U HEOOXOMMBbIE IS
KHU3HU B COBpEeMEHHOM o01iecTBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh U3YYHTh T€OMETPHUIO
6osiee TIIyOOKO, €ClIM B JAJIbHEHIIIEM BO3HUKHET HEOOXOJAUMOCTh B T€OMETPUUECKUX 3HAHUSAX B
po(hecCHOHATEHON AEATEIBHOCTH.

JlocTIbKeHHe el OCBOCHUS MPOrpaMMBbl 00ECIIeUNBACTCS PEIICHHEM COOTBETCTBYIOIIMX
3ajna4. [IpuopureTHsiMu 3a1auamMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBIISFOTCS:

e (dopMupOBaHHE NPEICTABICHUS O TEOMETPHUH KaK YacTH MHPOBOM KYJIbTYphl M

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIINM MUPOM;

e (opMupOBaHHE TPEACTABICHUS O MHOTOTPAHHUKAaX M TelaX BpalleHHs Kak o
BOXHEHWIIINX MAaTEMaTHYECKHX MOJEISIX, MO3BOJISIONINX OMKMCHIBATh U M3Yy4aTh pa3HbIC
SIBIICHHS OKPY’KAIOIIETO MHPA;

e (opMUpOBaHHE YMEHHUS pacliO3HABaTh HA UYEPTEkaxX, MOJCISIX M B PEATHbHOM MHpE
MHOTOTPaHHUKH H Tella BPAIICHUS;

® OBJIAJCHHE METOJaMH peIIeHWs 3aJa4 Ha TMOCTPOSHHUS Ha HM300pakeHUsX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE yMEHHs ONEPUPOBATH OCHOBHBIMH IOHSTHSMH O MHOTOTPAaHHUKAX U
TeJIaX BpaIleHHs © UX OCHOBHBIMHU CBOMCTBAMHU;

e OBJIAJICHHWE aTOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3a1ad; (OPMHpPOBAHWE YMEHUS
MPOBOJIUTH  HECJIOXKHBIE  JOKa3aTeNbHBIE  PACCYXKICHUS B  XOJIE  pEIICHHS
CTEPEOMETPUYECKHX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJEPKAHUEM;

® Da3BUTHE MHTEIUIEKTYaJbHBIX M  TBOPYECKMX CIOCOOHOCTEH oOywarommuxcs,
[I03HABATEIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUM, KpPUTUIHOCTHU MBIILJICHUS;

e (opMupoBaHue (QYHKIHOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHONH I'€OMETPUM: yMEHHE
pacro3HaBaTh NPOSBJICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CHUTYalUsIX W IpPU HM3YYEHUU APYrUX Y4eOHBIX IHPEIMETOB,
IIPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (QOpMyIupoBaTh HUX Ha S3bIKE
Ir€OMETPUM U  CO3/1aBaTh T'€OMETPUYECKHE MOJENM, [PUMEHATh OCBOEHHBIN
reOMETPUYECKUN ammapar sl pelleHUs IPAKTUKO-OPUEHTUPOBAHHBIX — 3a7ad,
UHTEPIPETUPOBATh U OLEHUBATH IIOJIY4YEHHBIE PE3yJIbTATHI.

OTnu4uTeNIbHOM 0COOEHHOCTBIO MPOrPaMMBI SIBJIICTCS BKIIOYEHUE B KypC CTEPEOMETPUHI

B HayaJlle €ero M3y4eHHUs 3aJay, pellaeMblX Ha YPOBHE MHTYUTUBHOTO IIO3HAHUS, M
OIpesieNIeHHbIM 00pa30M OpraHu3oBaHHAas padoOTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO U TPOCTPAHCTBEHHOI'O MBIIIJICHUS, CTHUMYJIMPYET HIpPOTEKaHUE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JlaJIbHEHIIEMY U3yUSHHIO MTPEeIMETA.

[Ipennourenue oOTHACTCS HAIJSAHO-KOHCTPYKTHBHOMY METOJY OOydYeHHs, TO €cCTb
TEOpETHUYECKHE 3HAaHMS MMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTb IPEIMETHO-NPAKTHUECKON
NeaTeNbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX TMPEICTABIEHUM y ywaluxcs B  Kypce
CTEPEOMETPUH MPOBOJUTCS 3a CUET pEIIeHHUs 33aJau Ha CO3JaHue MPOCTPAHCTBEHHBIX 00pa30B U
3aJjau Ha OIEpPUPOBAHUE INPOCTPAHCTBEHHbIMM oOpa3amu. Co3maHue oOpas3a MPOBOIUTCS C
OTOPO Ha HArJSIIHOCTh, a ONIEpUPOBaHUE 00Pa30M — B YCIOBHSIX OTBJIEUEHHUS OT HArJSAHOCTH,
MBICJIEHHOTO U3MEHEHUS €r0 HCXOHOTO COJIep KaHUSI.

OcHoBHBIE coaepkaTesnbHble JUHMM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHuKku», «lIpsMble U MIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPAMHATHI B IPOCTpaHCTBE». POpMUPOBAHUE JIOTHUECKUX YMEHUN pacipeensieTcs He TOIbKO



[0 COJEP)KATENbHBIM JIMHUSAM, HO W IO TOAaM OOydYeHHs Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHUsI.

Copnepxxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpaMMsl, pacpeAeICHHBIM I0 ToJaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBNIQJICHME TEOMETPUYECKHMMH IOHATUSMH ¥ HaBBIKAMH  OCYIIECTBIISUIOCH
IIOCJIEIOBATEIbHO U IOCTYNATENIbHO, C COONIOJIGHWEM NpPUHLUINA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUSI BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I'€OMETPUYECKUX MPEICTAaBICHUM 00yJarommxcs,
paciupsis u yriryomnsis e€, 00pa3ys IpOUYHbIe MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun oTBoauTCs 2 yaca B Hezeno B 10 knacce u 1 yac B Henento B 11
KJIacce, BCero 3a JiBa roja ooydenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOTI' O KYPCA
10 KJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbI€ NMOHATUS cTepeoMeTpur. Touka, npsimasi, MI0CKOCTh, pocTpaHcTBoO. [loHsATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIIEICTBUS U3 HUX.

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: EPECEKAIOIINECS, TapaUIeIbHbIE U
CKpelluBamomuecs mnpsmMble. IlapauienbHOCTh HPSIMBIX U IUIOCKOCTEM B MPOCTPAHCTBE:
napajulesibHble IpsSIMblE B NMPOCTPAHCTBE; MapajlIEIbHOCTh TPEX MPSAMBIX; MapaJlIeIbHOCTh

MPSIMOM M TJIOCKOCTU. YTJIbI C COHANPABJIEHHBIMU CTOPOHAMU; YroJl MEXKIY MPSIMBIMHU B
npoctpancTtBe.  [lapamnenpbHOCTh  MIIOCKOCTEH:  MapajuledbHbIE  IUIOCKOCTH;  CBOMCTBa
napajuleNbHbIX TiockocTel. [Ipocreiine npocTpaHCTBEHHBIE (DUTYpBI Ha MIIOCKOCTHU: TETPAdAP,
Ky0, napajuiesienunes; oCTpOeHNe CEYEHHH.

[lepneHukynapHOCTh HPSIMOM W IJIOCKOCTH: TEPHEHAMKYJISpPHBIE MpsIMble B
MPOCTPAHCTBE, NpsSMblEe MapajyielbHble W TEepPHEeHAUKYISIPHbIE K TUIOCKOCTH, MPU3HAK
MEPIEHIUKYISIPHOCTA TOPSIMOM W IUIOCKOCTH, TEOpeMa O MPSIMOM  MNEPNEeHAUKYIAPHON
IJIOCKOCTH. YTIBbl B MPOCTPAHCTBE: YroJI MEXIY MPSAMOMl M IUIOCKOCTBIO; IBYTPAHHBIN YTroJl,
JUHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukynsip U HaKIOHHBIE: PACCTOSIHUE OT TOYKH J0
IUIOCKOCTH, PAcCTOSHUE OT MpsIMOW J0 IUIOCKOCTH, MPOEKIHs (QUrypbl Ha IUIOCKOCTb.
[leprnieHIUKyYIAPHOCTD TIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH BYX IJIockocTel. Teopema
0 TpEX MEPIECHANKYISIpaXx.

MHoOrorpaHHMKH

[loHdaTHE MHOrOTpaHHMKAa, OCHOBHBIE JJEMEHThl MHOTOIPDAHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOIOTPaHHUKH; Pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIPSIMasi U HAKJIIOHHAs! TPU3MbL; OOKOBAsl U MOJIHASI TOBEPXHOCTh MPU3MBIL.
[Tapannenenunen, npsiMOYroJbHBIN Mapajulesienunen U ero cBorcrna. [lupamupa: N-yroiabHas
nupaMuia, T'paHd W OCHOBAHME MNUPaMUAbl; OOKOBas M TOJHAs TMOBEPXHOCTh IMUPAMMU/IBI,
MpaBUJIbHAsT M YCEUCHHas MHUpaMUJa. OJEMEHTbl NOpu3Mbl U nupamuisl. [IpaBuiibHBIE
MHOTOTPaHHUKH: NOHSATHE MPaBUIBHOTO MHOTOIPAHHMKA; MPaBWIbHAs MPU3Ma M IpaBUJIbHAsS
MMpaMua; MpaBuiibHas TPEyrojibHas NMUpaMUAa U MPaBWIbHBINA TeTpasap; ky0. [IpencraBienue
O MPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTadJp, JAoAeKka’Ap U uxocadap. CedeHUss HpU3MbI U
MUPaAMU/IBI.

CummeTpust B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENIBHO TOYKH, MHPSIMOW, MJIOCKOCTH.
DNeMEeHTbl CAMMETPHUH B IUPAMHUJIAX, NTapajlieJenuIe ax, IpaBuibHbIX MHOTOTPAHHUKAX.

Brruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: peOpa, AuaroHanu, yriel. [lnomans 60koBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIAJb OCHOBAaHUM, TEOpeMa O
OOKOBOHM MOBEPXHOCTH MpsiMOW Tpu3Mbl. [lnomaas OGOKOBOW MOBEPXHOCTH W TMOBEPXHOCTH
NPaBUIBHON MHMpaMHJIbl, TeopeMa O IUIoWaan yceueHHoW nupamunsl. ITonarue o6 oObeme.
O0BeM MupaMupl, MPU3MBI.

ITonoOusle Tena B mpoctpaHcTBe. COOTHOLIEHHS MEXIYy IUIOMAASIMHU HOBEPXHOCTEH,
00BEMaMu OJOOHBIX TETl.

11 KIIACC

Tesa Bpamenus



Hunuuapudeckass MOBEPXHOCTb, OOpa3ylolIMe LWIMHIPUYECKOH MOBEPXHOCTH, OCh
HWIMHAPUYECKOH noBepxHOCTH. LlumuHap: ocHOBaHUs 1 OOKOBas MOBEPXHOCTH, 0Opasyomas u
OCb; TUIOIAAb OOKOBOI M MOJHOI MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00pa3ylolie KOHHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHHUYeCKOW moBepxHOocTU. KoHyc: ocHOBaHME W BeplliMHA, oOpasyiomiass U OCh; ILIOLIAMb
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUCHHBIH KOHYC: 00pa3yloliue W BBICOTA; OCHOBAHUS U
OOKOBasi IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, IUaMeTp; IUIONIAAb IMOBEPXHOCTH cdepbl. BizammHoe
pacronoxenue chepsl 1 IUIOCKOCTH; KacaTellbHas TIOCKOCTh K cepe; uomans chepsl.

N3o06pakenue Tes BpauleHus Ha INIOCKOCTH. Pa3BeépTKa nummHIpa 1 KOHyca.

KoMOuHauu Ten BpaleHUss U MHOTOIPAaHHUKOB. MHOTOTpaHHHMK, OMMCAHHBIN OKOJIO
cdepsl; cepa, BMCaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHUsI.

[Tonsatue 06 o6beme. OcHOBHBIE CBOMCTBA 00BEMOB Tein. Teopema 00 oObeMe
MPSIMOYTOJIBHOTO TMapajjiesienumena U cieacTBus u3 Hee. OO0beM nuinuHapa, koHyca. O0beM
miapa ¥ rioimass chepsl.

[TonoOubie Tema B mpocTpancTBe. COOTHOIIECHUS MEXIAY IUIOMIAISIMH TOBEPXHOCTEH,
00BbEMaMH TTOI0OHBIX TEJI.

Ceuenust umnuHApa (MapayieIbHO M TMEPHEHIUKYISIPHO OCH), CEYEHHs] KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1Iapa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B mpocTpaHcTBe. ClI0KEHUE U BRIYMTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. Pa3noxkeHue BekTOpa MO TPEM HEKOMIUIaHApHBIM BekTtopaM. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPaBUJI IEHCTBUN C BEKTOPAMH.
[IpsmoyronpHast cuctemMa KoopAauHAT B mpocTtpaHcTtBe. Koopamuartel BekTtopa. [lpocreiimue
3aJlauyd B KOOpAMHATax. YTosl Mexay BekTopaMu. CKalsipHOE TMpOU3BEACHHE BEKTOPOB.
Boruncnenue yrioB Mexay MpsMBIMH M IUIOCKOCTAMU. KoOpauHATHO-BEKTOPHBIA METON MPHU
pELIeHUH TeOMETPUUECKUX 3aa4.



IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTAaThl OCBOEHUSI IMpOrpaMMbl ydeOHOro mpeamera «MaTeMaTukay
XapaKTEPU3YIOTCS:

I'paxnanckoe BociuTanme:

COPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3UIMH OOYyJaromIerocsi Kak aKTHBHOTO W
OTBETCTBEHHOTO WJIEHAa POCCHUUCKOro OOIIECTBAa, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUW, MPOLEIYp TPakJTaHCKOTO oOOIIecTBa
(BBIOOPBI, OMPOCHI W TIP.), YMEHHEM B3aUMOJECUCTBOBATh C COIMAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBHUU C UX DYHKIMSIMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUMCKON Ipa’kJaHCKOM MACHTUYHOCTH, YBa)KEHUS K MPOIJIOMY
U HACTOSIIEMY pPOCCHUMCKOW MAaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTH)KCHHUSIM
POCCHICKMX MAaTE€MaTHUKOB U POCCHUMCKONM MATEeMaTHYECKOW IIKOJbL, K HCIOJIb30BAHUIO ITHUX
JTOCTM)KCHHH B IPYTUX HayKaX, TEXHOJOTHAX, Chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHWEM JyXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoda, C(HOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEJICHHMS, CBA3AHHOTO C MPAKTHYECKUM MPUMEHEHUEM
JTOCTI)KCHHM HAyKW W JEATEIHbHOCTHIO YUCHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHUE
YCTOMYHMBOTO OYIYIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

JCTETUYECKMM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas  3CTETUKY  MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, peNIeHUH, pacCyKIECHUN; BOCIPUUMUYHUBOCTHIO K
MaTEeMaTHYECKUM aCIIEKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTU4YecKHUe 3HaHHWA B HHTEpecax
310poBOro M Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 370pPOBBIO
(3mopoBoe muTaHue, cOANAHCHUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, peryiaspHas (Qundeckas
aKTUBHOCTb); (PU3MYECKOrO COBEPUICHCTBOBAHMUSA, MPHU 3aHATUSX CHOPTUBHO-03I0POBUTEIILHOMN
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYHAy, OCO3HAHHWEM LIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITEeNbHOCTH, CBS3aHHBIM C MAaTEMaTHUKON M €€ MPHIIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBII BBHIOOP Oyayliel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TUIaHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K MaTeMaTHMYeCKOMY OOpa3OBaHHUIO U
caMo00pa3oBaHUI0 Ha MPOTSHKEHMHM BCEH JKU3HHM, TOTOBHOCTHIO K AaKTHUBHOMY YYacTUIO B
pEeLIeHUN TPaKTUYECKUX 33]1a4 MaTEMAaTUUECKON HAIIPABIEHHOCTH.

JK0JI0TrHYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO HKOJIOTHUECKON KYyIbTYphl, MOHMMAHHEM BIHUSHUS COLMAIHHO-
SKOHOMHUYECKHUX IPOILIECCOB Ha COCTOSIHUE MPUPOJHONM M COLMAIBHOW CpeAbl, OCO3HAaHUEM
rI00aTbHOTO  XapakTepa  OKOJOTHYECKUX MpoOieM; OpHeHTalueil Ha  MpUMEHEHHue
MaTeMaTHYeCKUX 3HAHUU JUTSl pelIeHUs 3a/a4 B 00JacTH OKPYKaIOILIEH Cpe/ibl, MIIaHUuPOBAHUS
MOCTYIKOB U OIIEHKU UX BO3MOXKHBIX MOCIIEICTBUN JIUISl OKPY>KaroIIe Cpeibl.

IleHHOCTH HAYYHOTI 0 MO3HAHUSA:



C(pOPMUPOBAHHOCTBIO MHPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHOW NMPAKTUKU, TOHUMAaHUEM MAaTEeMAaTU4YEeCKON HayKd Kak cepsl
YeJI0BEYECKOU JIeATENbHOCTH, 3TAllOB €€ Pa3BUTHUSA U 3HAUMMOCTH JUISl Pa3BUTHS LIMBUIIN3ALINN;
OBJIQJICHUEM SI3bIKOM MAaTEMaTUKU U MaTEMaTHYECKON KyJbTypOoll KaK CpEeACTBOM IO3HAHMS
MHpA; TOTOBHOCTBIO OCYHIECTBIATH IPOEKTHYKD M MCCIEIOBATEIbCKYIO JEATEIbHOCTh
UHIUBUAYAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS IMPOTPAMMEBI yIeOHOTO TIpeaMeTa «MaTeMaTHKa
XapaKTepU3YIOTCS  OBIIQJICHUEM  YHUBEPCATBHBIMH  HO3HAGAMENbHLIMU  OelicmEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMY — OCUCMBUAMU,  VHUBEPCATbHLIMU — PeCyNsAMUSHbIMU
OeticmeusMu.

1) Vuueepcanvuvie nosnasamenvhsle oeiicmsusi, obecneuusaiom opmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00YUaroWuxcs (0ceoeHue mMemooo8 NO3HAHUS OKPYHCAIoue20 Mupa,
npuMeHenue 102UYECKUX, UCCIe008ameNbCKUX onepayull, yMeHuti pabomamso ¢ ungopmayueti).

ba3oBble Jloruyeckue 1eMcTBUSA:

® BBIBIIATh M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHUHA MEXJIy MOHATHAMH; (OPMYIHPOBATH OINPEACICHHUS IMOHSATHH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIIACCHU(PUKAIIUU, OCHOBAHHUS JJI 000OIICHHUS
Y CPaBHECHHUS, KPUTSPUHU TTPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpuLaTeNIbHbIEe, €MUHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

® BBIABJIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX U YTBEPXKACHHUAX; MpenjgaraTb KPUTEPUM MJS BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUI;

e JleNaTh BBIBOJBI C MCMOJb30BAaHUEM 3aKOHOB JIOTUKH, AECTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aK/IIOUYEeHUN, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TPOTHUBHOIO), BBICTpAWBaTh apPryMEHTAllMI0, MPUBOJAUTH MPUMEPHl H
KOHTPHIpUMEpPbI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBO/IBI;

e BbIOMpaTh croco0 pemieHUs y4eOHOM 3aaauu (CpaBHHMBATH HECKOJIBKO BapHUaHTOB
pelieHus, BeIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBareibckue J1eicTBUS:

® CIOJNB30BaTh  BOIMPOCHI  KaK  HMCCIEAOBATEIbCKUH  UHCTPYMEHT  IO3HAHUS;
(dbopMynupoBaTh BOMPOCH], (UKCUPYIOLTUE MTPOTUBOPEUHE, MPoOIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (opMHpOBaTh THUIOTE3y, APTYMEHTHPOBATh CBOIO MO3UIIHIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEeI0OBAaHUE TI0
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObeKTa, SBJICHHUA, Ipoliecca,
BBISIBIICHHIO 3aBUCUMOCTEH MeX Ay 00bEeKTaMH, SBICHUSIMHU, MPOIIECCAMU;

e caMocToATeNnbHO (opMynupoBaTh OOOOMIEHWSI M  BBIBOABI 1O  pe3yabTaTaMm
MIPOBEJICHHOTO HAOIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOTYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHN;



MMPOTHO3UPOBATH BO3MOXKHOC PA3BUTHUC ITPOLCCCA, 4 TAKKC BbIABUT'ATb MPCAITIOJIOKCHUA
0 €ro pa3sBUTHUH B HOBLIX YCIIOBUAX.

Paborta ¢ nndopmanmeii:

BBISBJIATH JePUUINTHl HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETAa HA BOMPOC U
IUTsL pEeLICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 M3 HCTOYHHKOB PAa3JIMYHBIX THIIOB, aHAJIN3UPOBATh,
CHCTEMaTH3UPOBATh W HWHTEPIPETUPOBATh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HWHPOPMALMIO, TPEACTABIATH €¢ B  pas3auyHbIX  (opmax,
WJLTIOCTPUPOBATH IPauIecKu;

OIICHMBAaTh HAJCKHOCTh HH(GOPMALMU [0 CaMOCTOSITENILHO CQHOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvrvie KOMMYHUKAMUBHbBLE OCUCMEUs, 00eCneyusaiom c@opmuposanHocns
COYUANBHBIX HABLIKO8 00YUAOUUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYKIECHHS B COOTBETCTBHU C YCIOBHSIMHU M LEISIMHU
OOIIEeHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO X0y PEIIeHUs 3aJadi, KOMMEHTHPOBATh
MTOJTy4EHHBIN pe3yibTaT;

B X0JIe 0OCYXJIEHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOM TEMBI, TPOOIIEMBI,
pemaeMoi  3aJa4yM, BBICKA3bIBaTh WJEH, HAIEJICHHbIE Ha T[IOWCK  peIIeHUS;
COMOCTABJATh CBOM CYKICHHS C CYXACHUAMH JPYrUX YYaCTHHUKOB JMajora,
0OHapY)KUBaTh Pa3Inuue U CXOACTBO MO3UIIMI; B KOPPEKTHOH Popme GpopmMymupoBaTh
pa3Horiacusi, CBOU BO3PAKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PELUICHHUS 3aaul, SKCIIEPUMEHTA, UCCIEOBAHUS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIJICHUS C YY4E€TOM 3a7ad Mpe3eHTaluu M
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh W WCIOJbH30BATh MPEUMYIIECTBA KOMAHIHOW W HMHIWBHUIYATbHON pabOTHI
OpU  pPEUICHWH YYeOHBIX 3ajad; NPUHUMATh IEJIb COBMECTHOW JICATEILHOCTH,
IUTAHUPOBATh OPraHW3allMI0 COBMECTHOW palbOThI, pacmpenesiarTh BHIbl PadoT,
JIOTOBApHUBATHCS, OOCYKIATh MPOIECC W PE3ylbTaT pPadOThl, 0000mATh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (00CykaeHHs, 0OOMEH MHEHU, «MO3TOBBIE
IITYPMBI» W HHBIC); BBINOJHATh CBOKO YacTh pPa0OThl M KOOPIUHHPOBATH CBOM
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OI[CHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUSIM, CPOPMYTMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHSI.

3) Vuusepcanvhvie pecynamuensie oeticmaus, 06ecneuugaom hopmMuposanue Cmolc08bix
YCMAaHOBOK U HCUSHEHHbIX HABbIKOG JTUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IJIaH, AITOPUTM PELIeHHUs 33/1a4M, BEIOMPATh CIIOCO0 PELICHUS C YUCTOM
UMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTBI PELICHUH C y4ETOM HOBOM MH(pOpMaILHH.

CaMOKOHTPOJIB:



e BJAJeTh HaBbIKAMH II03HABATEIbHON pe(IIeKCHHM KaKk OCO3HAHHMS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIbHBIX IIPOLIECCOB, MX PE3YyIbTaTOB; BIJAJETh CIOCO0AMU
CaMOIIPOBEPKH, CaMOKOHTPOJI IPOLEcca M pe3ylbTara PEIIEHUS MaTeMaTU4eCKO
3ajauy;

® [peABUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIMOO0K, BBISIBICHHBIX TPYJHOCTEH;

® OLEHUBAaTh COOTBETCTBUE pE3ylbTaTa LEIU U YCIOBUSAM, OOBICHITH IPUUYUHBI
JNOCTUXKEHHUSI WM HENOCTH)KEHUS PpEe3yJIbTaTOB JESATEIbHOCTH, HAXOAWUThb OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

OnepupoBaTh MOHATHAMHE: TOYKa, PsAMasi, IIIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIICJCTBUS U3 HUX MPH PEIICHUN T'€OMETPHUECKUX
3ajad.

OnepupoBaTh TOHATHSAMH: TAPAUICTBHOCTE H  TEPICHIUKYIIPHOCTh TPSMBIX H
IIJIOCKOCTEM.

KrnaccuguimpoBars B3anMHOE PacIoioKEHUE MPSIMBIX U INIOCKOCTEH B TIPOCTPAHCTRE.

OnepupoBaTh TOHSATHSAMHU: JBYIpAaHHBIA yroj, TpPaHH JBYIPaHHOTO yria, pedpo
IBYIPAaHHOTO YTJIa; IWHEHHBIN yroJl IBYTPAHHOTO yTJia; rpaaycHast Mepa ABYTPaHHOTO YTJia.

OnepupoBaTh MOHATHSIMHU: MHOTOTPAHHHK, BBIMYKJIBI W HEBBIMYKJIbII MHOTOTPaHHHK,
AJIEMEHTHI MHOTOTPaHHUKA, IPaBUIILHBI MHOTOT DAHHUK.

Pacrnio3HaBaTh OCHOBHBIC BUJbI MHOTOTPAaHHHUKOB (TIMpaMmuja; MpPU3Ma, MPSIMOYTOJBHBINA
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHHS JUISl  KJIACCHU(DHKAIIMUA
(BBIMTyKJIBIE W HEBBINYKIBIC MHOTOTPAaHHUKH, TPABWIBHBIC MHOTOTPAaHHHUKH, TIPSMBIC |
HAKJIOHHBIE TIPU3MBI, TTAPAILIICIICTTHITICB ).

OnepupoBaTh MOHATUSMH: CEKYINasi TUIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB.

OOBSCHITD IPUHITUITBI TIOCTPOCHUS CEYCHUH, HCIIOJB3Ysl METOJ CIICIOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOJIHATH (BBIHOCHBIE) TJIOCKUE
YEePTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaxOoXJICHHUE TEOMETPUYECKUX BEIWYMH 1O oOpasnaMm  WiH
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTUYECKUE METOJBbI IPH PEHICHUH CTaHIAPTHBIX
MaTeMaTUYECKUX 3a/lad Ha BBIYMCICHHE PACCTOSHUN MEKIY JBYMsI TOYKAMH, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 TIIOCKOCTH, MEKIY CKPEIUBAIOLTUMUCS TIPSIMBIMHU.

Pemarp 3amaun Ha HaXOXJIEHHE TEOMETPUYECKMX BEIWYMH TIO0 o0pas3laMm  HIu
QITOpPUTMaM, TPUMEHSS W3BECTHHIE AHANUTUYECKHE METOJbl TpU pPEIIEHUU CTaHIAPTHBIX
MaTeMaTHYeCKHUX 3a/1a4 Ha BBIYHUCICHHE YIJIOB MEXIY CKPEIIMBAIOIIUMUCA MPIMBIMU, MEXIY
MPSIMOM U TUIOCKOCTBIO, MEXKAY INTOCKOCTSMH, JBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MJIOMAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3Ma, TUPAMUJIA) C
npuMeHeHrneM (GOopMyJ; BBIYHUCISATh COOTHOIICHUS MEXKAY IUIOMIAASMH  TOBEPXHOCTEH,
00BEMaMu IOJJOOHBIX MHOTOTPAHHHUKOB.



OnepupoBaTh MNOHATUSIMH: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTh
CUMMETPUH; LIEHTP, OCh U TUIOCKOCTh CHMMETPHH (DUTYPBHI.

N3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (DUTYpax, MPEICTABICHHYIO Ha YSPTEKAX U PUCYHKAX.

[IpumensaTs reomerpuyeckue (GakThl JUIsl PpEIICHHS CTEPEOMETPUUYECKUX  3ajad,
MPEIOJaralIinX HECKOJIbKO [IAroB PEIICHUsS, €CIU YCIOBHS NMPUMEHEHHUS 3aJaHbl B SBHOM
dopme.

[IpuMeHATH NpOCTEHIIME NPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUCCKUX 3a71ay.

[IpuBoauTe mNpHUMEpHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U IKU3HH,
pacro3HaBaTh MMPOSABICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMW3UPOBATH PCAJbHBIC CUTyallUd U
IIPHUMCHSATH HU3YUCHHBIC IIOHATUA B mpounecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
chopMyIUPOBAaHHON MPOOJIIEMBI, MOJETUPOBATh peaTbHbIE CHUTYyallMd Ha S3BIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHUEM T€OMETPUYCCKHX TOHATHH M TEOpEM,
arrmapara aﬂre6p51; pe€maTh NPaKTHYCCKUE 3ada4u, CBA3aHHBIC C HAXOXKICHUEM I'COMCTPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh TIOHATHSIMH: HAIMHIpUYECKas [IOBEPXHOCTB, obpasyromue
WIAHAPUIECKOH MOBEPXHOCTH; IWIIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroIne KOHHYECKOU
MOBEPXHOCTHU, KOHYC; ChepruiecKasi HOBEPXHOCTb.

Pacno3naBate Tena BpamieHus (IIUJIMHIP, KOHYC, cdepa u map).

OOBACHATBH CITOCOOBI TIOJTYICHHS TEJI BpaIlSHUS.

KnaccuduiupoBaTs B3aMHOE pacoiokeHne cephl U TIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTA, BBICOTA CETMEHTA;
IIAPOBOH CJIOM, OCHOBaHHUE IIAPOBOTO CIIOSI, BBICOTA IIIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Bbraucnare 00bEMBI M TUIOMAAN TIOBEPXHOCTEH TENI BPAICHHS, T€OMETPUUYECKHX TEJ C
npuUMeHeHHeM (HOpPMYIL.

OnepupoBaTh MOHSATHSIMU: MHOTOTPaHHHK, BIMCAHHBINA B CEpy U OTIMCAHHBIA OKOJIO
cdepsr; chepa, BIiEcaHHAs] B MHOTOTPAHHUK WJIN TEJIO BPAIICHUSI.

BBIUMCIIATE COOTHOIICHUST MEXIY IUIOIAASMHU TOBEPXHOCTEH W 0ObEMaMH IMOJOOHBIX
TeJI

N3o00paxkats u3y4aeMbie (UTYpbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX YEPTEIHKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BHUI
CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHUS TEJI BPAIICHUSI.

N3Bnekarb, MHTEPIPETUPOBATH U MPEOOPa3OBhIBATH WH(MOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX UTypax, MpeACTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoImonHATh AeWCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKEHHUSI BEKTOPa
Ha YHCI0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHM 00JIa/1at0T.

[IpuMeHsSTh IpaBUIIO MapalieenuIesa.



OnepupoBaTb NOHATHUAMHU: JIEKAPTOBBI KOOPAUHATHI B INPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpPa, PABCHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJ MEXKAY BEKTOPAaMH, CKaJISPHOE
MIPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPBHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHNUEC BCKTOPA HA YMUCJIO, YTOJ MCKAY BCKTOPaAMU,
CKaJIIpHOC MMPOM3BCACHUEC, PACKIAABIBATE BEKTOP 10 JIBYM HCKOJUIMHCAPHBIM BECKTOPAaM.

3amaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensaTs reomerpudeckue (QaxkThl Uil pEIICHHS CTEPEOMETPUUYECKUX — 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB PEHICHUS, €CM YCIIOBUS MPUMCEHCHHS 3aJaHbl B SIBHOM
dopme.

Pemratn HpOCTeﬁHIHe reoOMETPpUYCCKUEC 3aa4u Ha IPUMCHCHUC BCKTOPHO-KOOPANHATHOI'O
MeTo/1a.

Pemratn 3aa4u Ha J0Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOIIECHUNA U HaXO0XKXJICHHUC
rCOMETPHUICCKUX BEIIUYHH I10 06pa3uaM WM aJilrOpuTMaM, NpUMEHAA U3BCCTHBIC METO/JbI ITPU
PECIICHHUU CTAHAAPTHBIX MATEMATHYCCKUX 3a/1a4.

[IpuMeHATH NpoCTEHIIME MPOTPaMMHBIE CPEICTBA U JIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI TIPH PEIIEHUH CTEPEOMETPHUECKUX 3a71ad.

[IpuBoauTE mNpHUMEpHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B TMPUPOAE U IKHU3HH,
pacro3HaBaTh MMPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHWS HA IPAKTUKE: aHAJU3MPOBATH PEAIbHBIE CUTyallud M
IMPHUMCHSATH HU3YUCHHBIC IIOHATUSA B mponecce IIOHUCKa pemicHuA MaTeMaTN4YCCKN
chopMyIUPOBAaHHON MPOOJIEMBI, MOJETUPOBATh peaTbHbIE CHUTYaIllMd Ha S3BIKE TEOMETPHH,
UCCIICI0BATh TOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM TI'€OMETPUYECKUX TOHSATHH U TEOpeM,
anmapara ajareOpbl; pemarh MPaKTHYCCKUE 3a/1a4H, CBSI3aHHbBIC ¢ HAX0XKICHUEM IeOMETPHUYCCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrponbupie — Ipaxtireckite o0pa3oBaTe/bHbIe
padoThl padoTsbI pecypest
1 BBenenune B crepeomMeTpuio 10
9 [Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSIMBIX M TUTOCKOCTEH
3 [TepreHIUKYIIPHOCTD MPSMBIX H 12
TUTOCKOCTEH
4 VYTBl MeXIy TPSIMBIMH | TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUECHMS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68 5 0




11 KVIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE

HaumeHnoBanue pa3jiejioB U TeM uu¢poBbIe
Ne n/n P Konrpoiabubie | IlpakTuyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypchl

Tena Bpamenus 12

OO6beMBbI TEN 5) 1

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 0606mICHNHE, 5 1

cUCTEeMaTn3anus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34 3 0




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

Maremaruka: anreOpa 1 Hayajla MaTEMaTUYECKOTO aHanu3a, reometpus. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., ByryzoB B.®@., Kagomues C.b. u apyrue, AKiponepaoe o01iecTBo

«M3narenbcTBO «lIpocBemienuney

METOAUYECKHUE MATEPUAJIBI VIS YUYUTEJA
Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHalu3a, reomeTpus. 'eomerpus, 10-11
knaccel/ Atanacss JI.C., byry3os B.®., Kagomues C.b. u apyrue, AkunonepHoe 00I111ecTBO

«M3narenbcTBO «IIpocBemenney

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
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