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IHOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma ydyeOHOro Kypca «l'eomerpusi» 06azoBoro ypoBHs s oOydarommxcs 10 —11
KJ1accoB pa3zpaboTana Ha ocHOBe DeepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPETHETO
o011ero o0pazoBaHus, C yIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHA, MPEIBSIBISIEMBIX K MATEMATHUECKOMY
00pa3oBaHMIO, U TPAIUIMHA POCCHICKOTO 00pa3oBanus. Peannsanus nporpaMmbl 00ecrieYMBaeT OBJIaICHUE
KITIOYEBBIMH KOMITETEHIIUSIMH, COCTABIISIFONMME OCHOBY IS CAaMOPa3BUTHSI M HETPEPHIBHOTO 00pa30BaHus,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO M TO3HABATEIBHOTO PA3BHTHUS JHUYHOCTH OOYYAFOIIUXCS.
[Tporpamma ycuiena 1 wacom mpernonaBanus B 11 kiiacce U3 BapuaTHBHOTO IIKOJIBHOTO KOMIIOHEHTA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth y4eOHOro Kypca reoMeTpuud Ha YpPOBHE cpenHero oOmiero oOpa3oBaHus 00yCIOBIEHA
MPAKTUYECKOH 3HAYMMOCTBIO METAalpPEIMETHBIX M MPEAMETHBIX pPE3yJIbTaTOB OOYyYEHHUS T€OMETPHH B
HaMpaBJIEHUU JTUYHOCTHOTO pa3BUTHs oOydaromuxcs, GopMUpoBaHUsS (YHKIIMOHATBHOW MaTeMaTUYeCKOM
IPaMOTHOCTH, HW3YYEHHUS JPYruX Y4eOHBIX IUCHMIUIMH. Pa3BuTHe y o0O0ydYaloumuxcsi NpaBHIIBHBIX
MIPEJICTABICHUI O CYIIHOCTU M MPOUCXOKICHUU T€OMETPUUYECKUX aOCTpaKLUi, COOTHOIICHUN PEalbHOTO U
UJICAIbHOT0, XapaKTepe OTPaKEHUS MaTEMAaTUYECKON HAYKOH SIBJICHUM U MPOLECCOB PEATILHOIO MUPA, MECTE
TE€OMETPUU B CUCTEME HAYK U POJIM MATEMaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U B TIPAKTHKE
COcOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YYAIIUXCSA, a TaKKe KadecTB MBIIUICHHUS,
HEOOXOUMBIX JJIsl a/IallTallii B COBPEMEHHOM OOIIECTBE.
I'eomerpust sBIsIeTCS OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEAHEr0 00IIero oopa3zoBaHus, Tak
Kak 00ecreynBaeT BO3MOXKHOCTh U3Y4EHHUs KaK AUCIMILIUH €CTECTBEHHO-HAYYHOU HAIMPaBICHHOCTH, TaK U
T'YMAaHUTApHOM.
Jlormueckoe MbINUIeHHE, (opMHupyemMoe MpH HM3yYeHUU OOYYAIOIIMMUCS TMOHITHUMHBIX OCHOB
TE€OMETPHH W TOCTPOCHUM LENOYKH JIOTHUECKUX YTBEPXKICHHUN B XOJE PEIICHHsS T€OMETPHUYECKUX 3ajad,
YMEHHUE BBIABUIaTb WU OINPOBEPraTh TUIOTE3bl HEMOCPEIACTBEHHO HCHOIb3YIOTCA NpPU PELICHUH 3a/1ad
€CTECTBEHHO-HAYYHOI'O IIUKJIA, B YACTHOCTH U3 Kypca (PU3HKH.
YMeHHe OpUEHTHPOBATHCS B IPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX OO0IacTAX
JesITeNIbHOCTH yesnoBeka. OpueHTalus YeloBeKa BO BpEMEHU U TPOCTPAHCTBE — HEOOXOUMOE YCIIOBUE €T0
COLIMAJIBHOTO OBITHS, (hOpMa OTPAKEHHSI OKPYIKAIOIIEro MUPA, YCIOBHUE YCIEUIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus AeUCTBUTENBHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU 00pa3aMH OOBEIMHSAET pa3Hble
BUJIbI YU€OHOH U TPYAOBOM J1eATENEHOCTH, SIBISETCS] OTHUM U3 TPO(ECCUOHATBHO BaKHBIX Ka4eCTB, TOITOMY
aKkTyajibHa 3ajadya (GOpMUPOBaHMS y OOydarOUIMXCA MPOCTPAHCTBEHHOI'O MBILIUIEHUS KAaK Pa3HOBHUIHOCTU
00pa3HOT0 MBIIUIEHUS] — CYLIECTBEHHOIO KOMIIOHEHTa B IMOJTOTOBKE K NMPAKTHUECKOW NEATENbHOCTU I10
MHOTHM HaIpaBJICHUSM.
Ilenp ocBoenust mporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM YpOBHE OOyueHHsS —
001reo0pazoBaTelbHOE U OONICKYJIBTYPHOE pa3BUTHE OOYUaIOIIMXCs 4epe3 obecreueHrne BO3MOXKHOCTHU
NpUOOPETEHUSI U HUCIOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPUUECKUX 3HAHMM M JACHCTBHUM, CrIEU(PUUHBIX
re€OMETPUH, BO3MOXHOCTH YCHEIIHOTO MPOJOJIKEHHsI 00pa30oBaHUs MO CIELHUAIbHOCTSAM, HE CBSI3aHHBIM C
MPUKIIAJHBIM UCTIOJIb30BAaHUEM ['€OMETPHH.
[IporpamMma o reomeTpun Ha 6a30BOM ypOBHE MpeHa3HAUYeHA JJIs O0y4alolUXcs CpeIHel 1IKOIbI,
HE HCHBITHIBABIIMX 3HAUYMUTENBHBIX 3aTPYAHEHUH Ha YpPOBHE OCHOBHOro oOriero obpazoBaHus. Takum
o0OpazoM, oOydJaromuecs: Ha 6a30BOM YPOBHE JJOJKHBI OCBOUTH OOIIIME MAaTEeMAaTHUYECKUE YMEHHUS, CBI3aHHBIC
co crerupHKoi reoMeTprH U HEOOXOIMMBbIE /IJIs )KU3HU B COBpeMEHHOM o01ecTBe. Kpome 3Toro, oHu UMEIOT
BO3MOXXHOCTh M3y4YUTh IeoMeTpHio Oosiee riay0OKO, €clid B JajbHeilllleM BO3HUKHET HEOOXOAMMOCTh B
reOMETPHUECKUX 3HAaHUSAX B IPOPECCUOHATBHOM NeSTETbHOCTH.
JlocTuKeHre 1eJId OCBOEHHS MPOTpaMMbI 00ECIEYMBAETCS PEIIEHUEM COOTBETCTBYIOIIMX 3a/ad.
[TpuopuTeTHBIMH 331a4aMH OCBOEHHUS Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:
e (opMHUpOBaHME TNPEACTABICHUS O I'€OMETPUM KaK YacCTH MHUPOBOM KyJIbTYphl M OCO3HaHHE €€
B3aMMOCBSI3U C OKPY>KAIOLIUM MUPOM;

e (opmupoBaHUE MpENCTaBICHHUS O MHOTOTPAaHHHMKAX M TelaX BpAllEHUS KaKk O BaKHEHIIMX
MaTeMaTHYECKUX MOJIEISX, MTO3BOJISIONINX OMHMCHIBATh M U3y4YaTh Pa3HbIC SIBICHUS OKPY>KaIOLIETO
MUDA;



° (I)OpMI/IpOBaHI/Ie YMCHUA paCliO3HaBaTh HA YCPTECIKAX, MOJACIAX U B PCAJIbHOM MHUPC MHOT'OI'PAHHUKHU
U Tella BpallleHus;

® OBJAJICHUE METOJIaMU pEIICHHUs 3a/lad Ha TOCTPOEHHUS Ha H300paKEHUSAX MPOCTPAHCTBEHHBIX
duryp;

L4 (bOpMI/IpOBaHI/Ie YMCHHUA OICpHUPOBAThL OCHOBHBIMU IOHATHAMHW O MHOI'OI'PpaHHUKAX M TCJax
BpAIlIEHUS U UX OCHOBHBIMHU CBOWCTBAMU;

® OBJAJICHUE AJTOPUTMaMU PEIICHHUS OCHOBHBIX TUIIOB 3a]a4; (JOPMUPOBAHHE YMEHHUS MPOBOIUTH
HECJIOXKHBIE JI0Ka3aTeJIbHbIE PACCYKIIEHUS B XOJ€ PELICHUs] CTEPEOMETPUUECKHX 3a7ad U 3a/1a4 C
IIPAKTUYECKUM COAECPKAHUEM;

® Da3BUTHE HHTEIUIEKTYAJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH OO0ydYaromuxcs, MO3HABATEIbHOM
aKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUN, KpUTUYHOCTH MBIIUICHHUS;

e (opmupoBanue QpyHKIHOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUU: YMEHUE Paclo3HABaTh
MPOABJICHUA T'COMETPHUYCCKUX HOHHTHﬁ, O00BEKTOB U 3aKOHOM€pHOCTef/’I B pPCAJIbHBIX JXKU3HCHHBIX
CUTyallUsiX M TpU M3YyYECHUH JAPYTUX YUEOHBIX NPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYITUPOBATH MX HA SI3BIKE TEOMETPHH U CO37]aBaTh TCOMETPUUYSCKUE MOJICIH,
MPUMEHITh OCBOEHHBIM T'€OMETPHUUYECKH ammapaT Al pelIeHUs MPaKTUKO-OPUEHTHPOBAHHBIX
3aaa4, MHTCPIPECTUPOBATL U OLICHUBATDH IMOJTYYCHHBIC PC3YJIbTAThI.

OTnUYuTENBbHON 0COOEHHOCTHIO TPOrPAMMBI SIBIISIETCS BKIIIOUEHHE B KypC CTEPEOMETPHUH B HaYalle ero
M3yYeHUs 3aj7ad, peIIaeMbIX Ha YpPOBHE WHTYWTHUBHOTO TIIO3HAHMSA, W ONPEACIEHHBIM 00pa3oMm
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOT'O
MBIIUICHHS], CTUMYJIUPYET IIPOTEKaHNE UHTYUTUBHBIX MPOLIECCOB, MOTUBHUPYET K JaJbHEUIIEMY U3Yy4YECHHIO
npeaMera.

Hpe)lnhoeHHe OTI[aéTCﬂ Harlis1IHO-KOHCTPYKTHUBHOMY MCETOAY O6y‘~I€HI/I$[, TO €CTb TCOPCTUUCCKHC
3HaHHUA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-TIPAKTHYECKON [eaTenbHOCTH. Pa3ButHe
IIPOCTPAHCTBEHHBIX MPEJICTABICHUN Y YUaIIUXCs B KypCe CTEPEOMETPUU IPOBOJAUTCS 3a CUET peIeHUs 3a/1a4
Ha CO3JlaHME IPOCTPAHCTBEHHBIX OOPa30B M 3ajauy Ha ONEpPUPOBAHUE NPOCTPAHCTBEHHBIMH OOpazaMu.
Coznanue obOpaza IpOBOAUTCA C ONOPOM Ha HAIISAHOCTh, a ONEpPUpPOBaHUE 00pa3oM — B YCIOBUSX
OTBJICYEHHUSI OT HATJISIAHOCTH, MBICIEHHOTO U3MEHEHHSI €0 UCXOJHOTO CONEPIKaHUS.

OcHoBHbIE conepkaTenbHble JMHUU Kypca «l'eomerpum» B 10—11 kmaccax: «MHOrorpaHHUKWY,
«IIpsiMBIE M TUIOCKOCTH B IIPOCTPAHCTBE», «Tena BpameHus», «BeKTopbl 1 KOOPIUHATBI B IIPOCTPAHCTBEY.
q)OpMI/IpOBaHI/Ie JJOTMYCCKUX YMCHHf/JI pacpeaciA€TCd HE TOJBKO IO COACPKATCIIBHBIM JIMHUAM, HO U IO
rogaM oOy4YeHHsI Ha YPOBHE CpeIHEro o01ero oopa3zoBaHusl.

Copepxanue 00pa30BaHUs, COOTBETCTBYIOLIEE INPEIMETHBIM pe3yJibTaTaM OCBOEHHUsI paboueit
IPOrpaMMbl, paclpeaesIEHHBIM 10 T0/1aM 00Yy4eHHUs, CTPYKTYpUPOBAHO TaKMM 00pa3oM, 4ToObl OBJIJICHUE
FCOMCTPUIYCCKUMHU TMOHATUAMU MW HABBIKAMH OCYHICCTBIIAJIOCH IIOCICAOBATCIIbHO W IMOCTYHATCJIbHO, C
COOJIFOJICHMEM TPHUHLUIA MPEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHUS BKIIOYAIUCh B OOIIyI0 CHCTEMY
Tr€OMETPUYECKUX TPEACTAaBICHUN OO0yyarommxcs, pacmupsis U yriayonsas e€, oOpasys NpodHbIe
MHO>KECTBEHHBIE CBA3H.

Bocnurare/bHbII MOTEHUMAJ NPEAMETa peau3yeTcs yepes:

— TpUBJIEYEHHE BHHUMaHHSA OOydYalOIIMXCSl K IIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha YypOKax SIBJICHH,
OpraHu3alMio uX paboThl € TMOJIy4aeMOW Ha YpOKE COIMaIbHO 3HAaYMMOM HHpopmarmei
HHUIIUUPOBAHHUE €€ O6CY>K)I€HI/I$I, BBICKA3bIBaHUA O6y‘-IaIOHII/IMI/ICSI CBOCTO MHCHHA 110 €€ IIOBOAY,
BBIPAOOTKH CBOETO K HEl OTHOLICHHUS;

—  JIEMOHCTpAIMIO O0YyYarolIMMCS NPUMEPOB OTBETCTBEHHOIO, TPAXKAAHCKOTO IMOBEJIEHHS, MPOSBICHUS
YEJIOBEKOJIIOOMS 1 TOOPOCEPICUHOCTH, YePe3 MOAOO0P COOTBETCTBYIOIINX TEKCTOB JIJIsl UTEHUS, 33729 JJIs
peleHust, TpoOJIEeMHBIX CUTyallMi A1t 00CYKJIEHHs B KI1acce;

—  MHUIUHMPOBAHHUE U MOJIEPIKKY HCCIEI0BATENbCKOM IEATEFHOCTH 00YyYaIOIIMXCs B pAMKax pealn3aluu
HMHU HWHIUBUAYAJIBHBIX HWCCICAOBATCIBCKHUX IIPOCKTOB, YTO AacCT O6y‘—IaIOH_[I/IMC${ BO3MO>XXHOCTB
npUOOpEeCT HABBIK CAMOCTOSITEIFHOTO PELICHUs TEOPETUUECKOM MpOoOIeMbl, HABBIK T'€HEPUPOBAHUS U
odopmiteHHsI COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIBHOTO OTHOILIEHUS K Uy>KUM UAESIM, OPOPMIICHHBIM B
paboTrax JApyrux HCCleJOoBaTeNell, HaBBIK IyOJUYHOTO BBICTYIUIGHUS TIepell ayIuTOpHeH,
apryMEHTHPOBAHUS U OTCTaMBaHUs CBOEHM TOUKH 3PEHUS;



—  noOyXJeHHe 00yJaroIxcs COOI0aTh Ha YPOKE OOIIEPUHSATHIC HOPMBI TOBEICHHS, TPaBHJIa OOIIEHUS
COo crapmmMH (TeJarorndecKuMu pabOTHUKAMHU) U CBEPCTHUKAMH (0OYYaIOMUMUCS), TPUHIIUIIBI
y4eOHOI TUCIMITIIMHBI U CAMOOPTaHU3AIHH;

— NPUMEHEHHUE IPYyNIoBON paboThI UK PabOTHI B Mapax, KOTOPBIE ydaT 00ydarouIixcsi KOMaHAHOW paboTe
Y B3aUMOJICHCTBUIO C IPYTUMHU O00YYAIOIIMHCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha nsyuenue reomerpun orBoauTcs 2 yaca B Hezento B 10 kinacce u 1 yac B Henento B 11 kinacce, Bcero
3a J1Ba roja ooyuenus - 102 yueOHBIX Jaca.

Kypc nononaaurensro ycunen 1 yacom B 11 kmacce. Mtoro 3a nBa rona o0yuyenus -136 gacos
COJEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC
I'eomeTpus HA MVIOCKOCTH.

CBoiicTBa NpsIMOYTONBHBIX TPEYTroJbHUKOB. DOpMyIIbI IUIOIMIAN TPEyroiabHUKa: (hopmyia ['epoHa;
(OpMyITBI, MCTIONB3YIOIINE PAJANYCHI BIIMCAHHOW M OMMCAHHOW OKpYKHOCTEH. Cgoticmeo buccekmpucol
mpeyzonvhuka. Pewenue mpeyeonvnuxos. Buiuucienue buccekmpuc, MeouaH, 8blcom, paouycos GnucaiHou
U ONUCAHHOU OKPYHCHOCMEU.
Yenvt u ompesku, ceazannvie ¢ oxpyscnocmoro. Boluucnenue yenos ¢ eepuunamu 6Hympu u 6ue kpyaa, yena
medncoy xopooii u kacamenvrou. Teopema o npouzeedenuu ompeskos xopo. Teopema o kacamenbHOU U
cexyujell.
BnucanHble ¥ onycaHHbIe MHOTOYTOJIbHUKHU. CBOMCTBA U MPU3HAKY BIMCAHHBIX U OMMCAHHBIX
YETBIPEXYTOJIBHUKOB

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS CcTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTh, HpocTpaHcTBO. [loHsTHEe 00
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPHUHM U CIEACTBUS U3 HUX.

B3anMHOe pacnonokeHue IpsMBIX B I[POCTPAHCTBE: IEPECEKAIOLIMecd, MapajulelbHble U
cKpenuBaromuecs npsMble. [lapamuienbHOCTE NPSMBIX M INIOCKOCTEH B INPOCTPAHCTBE: NapaliesIbHBIC
IPsIMBIE B IPOCTPAHCTBE; MAPAJLIEIBHOCTh TPEX MPAMBIX; MMAPAJUIEIBbHOCTh NPSMON U IUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMA CTOPOHAMU; yTOJ MEXKIy INPsSAMBIMA B IPOCTpaHCTBE. llapaymenbHOCTH IUIOCKOCTEN:
napajiesibHble TNIOCKOCTH; CBOMCTBA MapauieabHbIX IiockocTeil. Ilpocreiimme npoctpancTBEHHbBIE (DUTYPBI
Ha TUIOCKOCTH: TE€TPad/p, KyO, napajuieenune; NOCTPOCHUE CEUEHUN.

IlepneHAUKYIAPHOCTD NMPSAMOM U IUIOCKOCTHU: NMEPHEHIUKYIISPHBIE IIPSMBIE B IIPOCTPAHCTBE, NPAMbIE
MapaJuIeIbHbIE U NEPIEHANKYJIAPHBIE K IJIOCKOCTH, MPU3HAK NMEPIEHIUKYISIPHOCTH MPSMON U IIJIOCKOCTH,
TeopemMa O IpsAMOM MNEPHNEHIUKYISAPHON IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIrOJl MEXAY IpsSMON U
IJIOCKOCTBIO; JBYTPAHHBIA YIoOJI, JIMHEWHBIA YroJl ABYTPaHHOTO yria. IlepneHaukynsp M HakJIOHHBIE:
paccTosiHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIIOCKOCTH, TPOEKIHS (PUTyphI HA IIIOCKOCTb.
[lepneHMKyISAPHOCTD IIJIOCKOCTEM: NMPHU3HAK IEPIEHINUKYJIIPHOCTH JIBYX IUIOCKOcTed. TeopemMa o Tpéx
MEPIEHIUKYIISPAX.

MHOrorpaHHUKHU

IloHsiTHE MHOIOrpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPaHHUKA, BBIINYK/IBIE W HEBBIIYKIIbIC
MHOT'OTPaHHUKH; pa3BEPTKa MHOTOrpaHHMKa. [Ipr3ma: N-yronpHas npusma; rpaHd U OCHOBAHMS IPU3MBI,
npsiMasi 1 HaKJIOHHAas IPU3MBbI; OOKOBas U MOJIHAs IOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsMoyroiabHbII
napajuiesienunes; U ero cBoicrtBa. Ilupammpa: N-yrospHas nmupaMuaa, TPaHH M OCHOBAaHWE IHPaMUBL,
OOKOBasi M TOJIHAS MMOBEPXHOCTh MUPAMUJbI, IPAaBUIbHAS M yCEUEHHAs MUpaMuja. DJIEMEHTHI NMPU3Mbl U
nupamMuel. [IpaBriibHbIE MHOTOIPAHHUKH: TOHATHE MPABWJIBHOIO MHOIOTPAHHUKA; MPAaBWIbHAS MPU3Ma U
NpaBUJIbHAS MUPAMU/IA; IPABUIIbHAS TPEYTOIbHAS MUPAMUIa U PaBUIBHBIN TeTpasap; KyO. [IpencraBnenue
O IIPaBWJIBHBIX MHOTOI'PaHHUKAX: OKTA3P, AOACKa’Ap U HKocasap. CedeHus MPU3MbI U TUPAMHUIBI.

CumMMeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSMOW, IIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B IUPAMHUJaX, IapajuleIeuIe axX, IPABUIBHBIX MHOTOTPaHHHUKAX.

Brruncrnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, quaroHaiu, yrisl. [1nomaas 60koBoM MOBEPXHOCTH
Y TIOJTHOM MMOBEPXHOCTH MPSAMOM MPU3MBI, TUIOIIAh OCHOBAHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU



npu3mbl. [lnomans G0KOBON MOBEPXHOCTH M IMOBEPXHOCTH MPABUIBHOM MUPAMUABI, TEOPEMA O IUIOIIAIH
YCE4EHHOU NMUPAMHUJIBIL.
ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOLIAIIMU IOBEPXHOCTEH MOJOOHBIX TeIl.

11 KJTACC

MHororpaHHMKH

[Tonsatue 06 o6wvéme. OcHOBHBIE CBoOcTBAa 00bEMOB Ten. Teopema 00 00BEME MPSMOYTOIBLHOTO
napajuienenunena u ciueactsus u3 He€. O0bEM mupamujbl, npusMbl. [omoOHbIE Tena B MpPOCTpaHCTBE.
CooTHoIeHUS MEX Ty 00hEMaMH MTO00HBIX TETI.

Tena Bpamenus

[Hunuuapudeckasi MOBEPXHOCTb, 00pa3yomue IITHHAPHYECKON MMOBEPXHOCTH, OCh IIMITUHAPHYECKON
noBepxHocTU. Llymmuap: ocHoBaHus U OOKOBasi MOBEPXHOCTh, 0Opasyrolias U OCh; IUIOUIa/b OOKOBOH U
IIOJIHOY ITOBEPXHOCTH.

Konunyeckasi moBepxHOCTb, 00pa3yoIlIne KOHMYECKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOM
noBepxHoctd. KoHyc: ocHoBanme W BepiimHa, oOpasyrolias W OCb, IUIONIaJAb OOKOBOW U TIOJHOM
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3yIolie U BhICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AMamMeTp; IJIOMAas MOBEpXHOCTH cdepbl. B3auMHoe pacnonoxenue
cdepbl U III0CKOCTH; KacaTeNlbHas MI0CKOCTh K cdepe; miomanb cepsl.

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHApa U KOHyca.

KoM6unanmu Ten BpaiieHuss 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMUCAaHHBINA OKOJIO cdepsl; chepa,
BITMCaHHAsl B MHOTOTPaHHUK, WM TEJIO BPALICHHUS.

O6béM nunuHIpa, Konyca. O0bEM 11apa 1 miomaiab cepsl.

[TomoGubie Tema B mpoctpancTBe. COOTHOLICHHS MEXAY IUIOMAISIMH IOBEPXHOCTEH, 0O0BbEMamu
MOIOOHBIX TEIL.

Cevenust mwimHApa (MapajuielbHO W TEPHEHIUKYISPHO OCH), CEYCHHs KOHyca (TmapauieabHOoe
OCHOBAHHIO U NMPOXOJAIIEe Yepe3 BEPIINHY), CEUeHHUs Iapa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockocTu U B mpocTpaHcTBe. Cl0KeHne U BIYMTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha
yrcio. Pasnoskenne BekTopa 1mo TpéM HEKOMIUTaHApPHBIM BekTopaMm. [IpaBuio mapamienenunena. Pemenue
3ajJ]ay, CBA3aHHBIX C MPUMEHEHHEM MpaBWII IEHCTBUI ¢ BeKTopaMmHu. [IpsMoyrosibHas cucreMa KOOpAHHAT B
npoctpaHcTBe. Koopaunatel BekTtopa. Ilpocreiimme 3agaun B KOOpAMHATaX. YTOJN MEXAY BEKTOPAMM.
CkansipHoe NMpou3BeJIeHNE BEKTOPOB. BrIunciaeHne yrioB Mex1y NpsiMbIMHU U IIIOCKOCTSIMU. KoopanHaTHO-
BEKTOPHBI METOJI IIPU PEHICHUU T€OMETPUIECKHX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE  pe3yNbTaThl  OCBOGHHMS  MporpaMMbl  yueOHoro mpeamera  «MarTemaTHKay
XapaKkTePHU3YIOTCS:

I'paiknanckoe BocniuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOM TTO3UIIMH 00YYAIOIIEroCs KaK aKTUBHOTO U OTBETCTBEHHOT'O UJICHA
pOCCHUICKOro OO0IIecTBa, MPECTABICHUEM O MaTeMaTHMYECKUX OCHOBaX (YHKIIMOHHPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBJICHHIA, TPOIEAYp TpPAKIAHCKOTO o0OmecTBa (BBIOOPBI, OMNPOCH H TMp.), YMEHHEM
B3aMMO/ICIICTBOBATD C COLIMATIBLHBIMU HHCTUTYTAaMH B COOTBETCTBUHU C MX (DYHKIUSMU U HA3HAUCHUEM.

IIarpnoTnyeckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCHUICKOM TIpaKAAaHCKOW UACHTUYHOCTH, YBAXEHUS K MPOILIOMY H
HACTOSIEMY POCCHUMCKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K JIOCTHXKCHUSM POCCUHUCKUX
MaTe€MaTUKOB M POCCHIICKOM MaTEeMaTHYECKOM IIKOJIbI, K HMCIOJb30BAHUIO 3THX JOCTUKEHUUA B APYIrUX
HayKaX, TEXHOJIOTHIX, Cepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAHHMEM JyXOBHBIX IIEHHOCTCH POCCHICKOrO0 Hapojaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHHUS, 3THYECKOT0 MOBEACHUS, CBSI3aHHOIO C IMPAKTUYECKHUM IPUMEHEHUEM JIOCTUKEHUN HAyKH U
NEeSATEIbHOCTHIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUMUBOTO OYAYIIETO.

JcTeTH4YecKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHWEM K MHUPY, BKIIOYas JSCTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aay, PEUICHHUM, PACCYX ACHUI; BOCIPUUMYUBOCTHIO K MaTEMAaTHUYECKUM aCIEKTaM Pa3IN4HbIX
BHJIOB HCKYCCTBA.

Du3uyecKoe BOCIMTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMCHITh MaTeMAaTHYECKHUE 3HAHWS B HMHTEpPEcax 3J0pPOBOTO H
Oe3omacHoro obpa3a >KM3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 30POBBIO (3I0pOBOE MHTAHHE,
cOamaHCUpPOBAaHHBIA pEXHUM 3aHATUM W OTHAbIXa, peryispHas (u3nYecKass aKTUBHOCTb); (U3NYECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBLHOMN AESITEIBHOCTHIO.

TpynoBoe Bocnnutanue:

TOTOBHOCTBIO K TpPYAY, OCO3HaHHEM IEHHOCTU TPYAONIOOUS;, WHTEPECOM K pa3IHuHbIM cdepam
po¢eCCHOHAIIBHON JCSITEIbHOCTH, CB3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMU, YMEHHEM COBEPIIAThH
OCO3HaHHBIN BEIOOD Oyayiieit mpodeccun U peann3oBbIBaTH COOCTBEHHBIE )KU3HEHHBIE IJIAHBI, TOTOBHOCTHIO
U CIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa30BaHUIO M CaMOOOpPA30BAaHUIO HA MPOTSKEHUU BCEU KU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMaTHUYE€CKOM HAIPaBIEHHOCTH.

IK0JI0TrNYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO IKOJOTHUECKON KYIbTYpbl, TOHUMaHUEM BIIUSHUS COLUATBHO-IKOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHUE TMPUPOTHON W COIMAIBHOM CpEIbl, OCO3HaHWEM TJ00aTBHOTO XapakTepa
HKOJIOTHUECKUX MPOOJIeM; OpUEHTAIe Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWW AJIs pelleHHs 3a]ad B
00JIaCTH OKpYIKaIoIIel Cpenpl, TUIAHUPOBAHUS TOCTYIKOB M OIIEHKHM MX BO3MOJKHBIX ITOCIEACTBUH IS
OKpYKarOIEH Cpeibl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
1 0OIIIECTBEHHON TTPAKTHUKH, TOHUMaHUEM MaTeMaTHUYeCKOW HayKH Kak c(ephl YEIOBEUECKON e TETLHOCTH,
ATanoB €€ Pa3BUTHS W 3HAYMMOCTH JUISl Pa3BUTUS LMBWIM3ALMU; OBJAJACHUEM SI3BIKOM MaTEeMaTUKH U
MaTeMaTUYeCKOU KyJIbTYypOH Kak CPEICTBOM IMO3HAHMS MHPA; TOTOBHOCTBIO OCYIIECTBISATH MPOSKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe  pe3yJbTaThl OCBOSHHMSI TMPOrpaMMbl  ydeOHOro mpenmera «MaTeMaTHKay
XapaKTEepU3yIOTCs OBJIAJCHUEM YHUBEPCAIbHBIMU HO3HAGAMENbHBIMU OCliCIMEUAMU, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUICMEUAMU, YHUBEPCATbHLIMU PeCYAMUGHBIMU OeUCMBUAMU.



1) Vuueepcanvuvie nosnasamenvuvie Oeciicmsus, obecneuusarom —@Gopmuposanue 0OA306bix
KOCHUMUBHBIX NPOYECCO8 00VUaOWUxXcsa (0ceoeHue Memoo0o8 NOZHAHUSL OKPYHCAIOWEe20 MUpa,; npumeHeHue
JI02UYeCKUX, UCCLe008amenbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue 1eMCTBUA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHBbIE NMPU3HAKUM MaTEMaTHYECKUX OOBEKTOB, MOHATHH,
OTHOLICHUH MEXAy MNOHATHSIMH; (GOPMYIMPOBATh OIpPEJENeHUs] MOHATUH; YCTaHABIMBAThH
CYLIECTBEHHBIN NMPHU3HAK KIaCCU(PUKAIMH, OCHOBAHUS JJIsi O0OOIIECHUS U CPAaBHEHHS, KPHUTECPHU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIHpPOBaTh U  HPeoOpa3oBbIBATh  CYKIEHUSA: YTBEPAMUTEIbHbIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U 00IKE; YCIOBHBIC;

BBISIBJIITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOpEUHs B (aKTax, JaHHBIX,
HAOJIOACHUAX M YTBEP)KICHUAX; Ipe/ularaTb KPUTEPUHU Ui BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JienaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKM, JEIyKTUBHBIX W HHJIYKTUBHBIX
YMO3AKJIFOUEHUH, YMO3AKIFOYEHUH 110 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITEJIPHO J0Ka3aTelbCTBA MAaTEeMaTHUYECKUX YTBEp)KICHUH (MpsMble U OT
IPOTUBHOI0), BBICTpaMBaTh apryMEHTALMI0, NPUBOAUTH IHPUMEpPbl U  KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHUS U BBIBOJIBI,

BBIOMpATh CHOCO0 perieHus y4eOHOW 3amaun (CpaBHHMBATh HECKOJBKO BAapHAHTOB pEIICHUS,
BbIOMpPaTh HauboJee MOIXOASIIMNMN ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTelbcKue AeiicTBHS:

WCIIOJB30BAaTh BOMPOCHI KaK HCCIEIOBATENbCKHI HMHCTPYMEHT MO3HAHUS; (POpPMYyIHpOBaATH
BOMPOCHI, (DUKCHpYIOIKE MPOTUBOPEUUE, MPOOJIEMYy, YyCTAaHABJIMBAaTH HCKOMOE M JIAHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIIHIO, MHEHHE;

MIPOBOJMTH CAMOCTOSTEIBHO CINIAHUPOBAHHBIA 3KCIICPUMEHT, MCCIEAOBAHUE 10 YCTAHOBICHHUIO
0COOEHHOCTEH MaTeMaTH4eckoro 00ObeKTa, SIBICHUS, IPOIECCA, BBIIBICHHIO 3aBUCUMOCTEH MEKIY
00BbeKTaMu, SIBJICHUSIMHU, TTPOIIECCAMH;

CaMOCTOSITENTLHO (pOPMYJIUPOBATh OOOOIIEHUS W BBIBOJBI IO pe3ysibTaTaM MPOBEAEHHOTO
HaOIIO/IeHNs], HCCIEI0BaHNUs, OLIEHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000IIEHNI;

HpOFHO3HpOBaTI> BO3MOXHOEC paSBI/ITI/Ie Hpouecca, a TaKX€ BbIABUI'ATh HpCI[HOJ'IO)KCHI/If[ 0 €ro
Pa3BUTHUHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanueii:

BBISBJIATH 1epULINTHI HH)OPMALIUY, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BOIIPOC U JJISl PELICHUS
3ajauu;

BbIOMpATh UH(POPMALIHMIO U3 UCTOUHUKOB PA3JINYHBIX TUIIOB, aHAIU3UPOBATh, CHCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BHJIOB U ()OPM MPE/ICTaBICHUS;

CTPYKTYpUPOBaTh HH(POPMALIMIO, TMPEJICTaBIATh €€ B pa3IMYHBIX (OpPMaxX, HILTFOCTPHUPOBATH
rpaduyecku;

OLIEHHUBATh HAAEKHOCTh HH(DOPMAIIMU IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vhusepcanvhvie KOMMYHUKAMUGHbLE OeliCmaus, 00ecneuusaiom c@hopmuposanHoCcnb COYUATbHBIX
HABBIKO8 00YUAOWUXCAL.
Oo0menmne:

BOCIPUHUMATH U (HOPMYJIHPOBATHh CYXJICHUS B COOTBETCTBHH C YCIOBUSMHU U LIEISIMHU OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX, JIaBaTh
MOSICHEHHSI 110 XO/1y PelIeHHs 3a/1a4i, KOMMEHTHPOBAThH MOyUYEeHHBIH Pe3ybTaT;

B X0/i€ OOCYXKICHHsI 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYkIaeMOil TEMBI, POOIEMBI, perraeMoit
3aJla4yM, BBICKA3bIBATh HJICH, HAIlCJICHHBIC HA TIOWCK PEIICHUS; COMOCTABIISITH CBOW CYXKICHHS C
CYKICHHUSIMH JPYTHX YYaCTHHUKOB JHAlIOTa, OOHApPYKUBATh PAa3IMuUe U CXOACTBO TO3WIIHIA, B
KOPPEKTHOI (opMe GopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MpEICTaBIsATh PE3yNbTaThl PpEUICHUS 3a/Jayd, OJKCIEPUMEHTa, HCCIeI0OBaHusl, IPOEKTa;
CaMOCTOSITENIbHO BBHIOMpATh (OpMAT BBICTYIUICHHS ¢ YUETOM 3a/1a4 MPE3EHTAIMN U 0COOEHHOCTEH
ayJTUTOPUH.



CoTpyaHunyecTBo:

® [IOHMMAaTh M HCIOJB30BAaTh MIPEUMYIIECTBA KOMAHAHOW W MHANBUIYaTbHOW PabOTHI IIPU PEIICHUN
yueOHBIX 3ajlay; NPUHUMATh LEIb COBMECTHOW JEATENbHOCTH, IJIAHWPOBATh OPTraHU3AIHIO
COBMECTHOH pabOThl, pacrpenensiTb BUABI PaldOT, JOroBapUBaThCS, OOCYXIaTh NpoLecc M
pe3ysbTar paboThl; 0000IaTh MHEHUS HECKOJIBKUX JTEFO/ICH;

® y4YacTBOBATh B IPYNIOBBIX (hopMax pabOThI (00CYkKIeHHSI, 0OOMEH MHEHHUH, «MO3TOBBIE IITYPMBD) H
MHBIC); BBIIOJIHATH CBOIO YacTh PaOOTHI U KOOPIMHHUPOBATH CBOU JCHCTBUS C IPYTUMH WICHAMH
KOMAaHJIbl; OLEHMBATh KAauyeCTBO CBOEr0 BKJIaJAa B OOMMHA MPOAYKT TO KpPUTEPHUSM,
cOpMyIHPOBAHHBIM yYaCTHUKAMHU B3aHMOJICHCTBHSL.

3) Vhusepcanvuvie pecynamuensie deticmsus, 0becneyusaiom hopmuposanue CMovlci08biX YCMaHo8OK

U JHCUBHEHHBIX HABBIKOG TUUHOCIU.

Camoopranuszanms:

®  COCTaBJIATH IUIAH, AITOPUTM PELICHUS 33]]a4H, BHIOUPATh CIOCO0 PEHIeHuUs C yUETOM UMEIOIIUXCS
PECypCOB M COOCTBEHHBIX BOZMOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH BaPUAHTEHI
pelieHuii ¢ y4éToM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb:

® BIAJIETh HABBIKAMH I[1O3HABATEIBbHOW pE(IEKCMH KaK OCO3HAHWS COBEPLIAEMBIX ACUCTBHU H
MBICIIUTEIIBHBIX MPOIECCOB, HX PE3YJIbTATOB; BIAJETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS
mporiecca 1 pe3yJibTara pelieHus MaTeMaTHYeCKON 3a1auu;

® TPEIBUACTH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PEUICHUH 33]]a4i, BHOCUTh KOPPEKTUBEI
B JICSTEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBHCTB, JAHHBIX, HAWJCHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEH;

® OIICHWBATh COOTBETCTBUE PE3yJbTaTa LI U YCIOBUSAM, OOBSICHATH MPUYMHBI TOCTUKCHUS HIIH
HEJIOCTIDKEHHS Pe3yIbTaTOB JIESATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh OLUEHKY MPHOOPETEHHOMY
OTIBITY.

MNPEAMETHBIE PE3YJBbTATbBI

10 KJIACC

OnepupoBath MOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb.

IIpuMeHsITh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX IIPU PELICHUN T€OMETPUYECKUX 3a1a4.

OnepupoBarh NOHATUAMU: NapaLIEIbHOCT U MEPIEHAUKYIIPHOCTh MPSMBIX U MJIOCKOCTEH.

KnaccugunupoBaTb B3aMMHOE paclo0kKeHHUEe MPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHATUSIMM: ABYTPAHHBIN yroJj, TpaHU JBYTPaHHOIO YIJa, peOpo JBYTPaHHOIO YIJIa;
JIMHENHBIN YroJl ABYTPAHHOTO YIJIa; TpafyCHas Mepa JABYTPaHHOIO yria.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIH W HEBBIMYKIbII MHOTOIPAaHHUK, 3JIE€MEHTHI
MHOT'OTpaHHHKA, PAaBUJIbHBI MHOTOTPaHHHUK.

PacrioznaBaTh  OCHOBHBIE BHUIBl MHOTOTPAHHUKOB (IUpaMuJa; MPU3MaA, HPSIMOYTOJIbHBIN
napasenenumnes, kyo).

KnaccupunupoBate MHOTOTpaHHHMKH, BBIOMpas OCHOBAaHUSA [UIsl Kiaccuukamuu (BBIIYKIBIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH; TPaBUJIbHBIE MHOTOIPDAHHUKHU; IMpPSAMbIE U  HAKJIOHHBIE IPU3MBI,
MapajuIeTICTUIIC b ).

OnepupoBarh NOHATHAMU: CEKYIAs TUIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBACHATH PUHITUTIBI TIOCTPOCHUS CEUCHHM, UCTIOTB3YS METOJ CIICIOB.

CTpouTh ceueHus MHOTOTPaHHUKOB METOJIOM CIIE/IOB, BHIMOIHATH (BHIHOCHBIE) IUIOCKUE YEPTEKU U3
PHUCYHKOB IPOCTHIX O0BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a71aun Ha HaXOX/I€HUE T'€OMETPUUYECKUX BEJIMYHMH MO0 00pasliaM WM aIrOpuT™Mam, NpUMEHss
W3BECTHBIC aHATUTHYECKUE METOABI NPU PEUICHWH CTaHAAPTHBIX MAaTEMaTHUYECKHMX 3a7ad HA BBIYHCICHHE
paccTosHUM MeXAy [JByMS TOYKaMHM, OT TOYKM JO0 MpPsAMOHM, OT TOYKH JAO IIJIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS IPSIMBIMHU.

Pemrate 3a1aun Ha HAX0X/IEHUE T€OMETPUUYECKUX BEJIMYHH MO0 00pasliaM WM aIrOpuTMaM, IPUMEHSs
U3BECTHBIC aHAIUTHYECKUE METOABI IPU PELICHUH CTAHJAPTHBIX MAaTEMAaTHMYECKHX 3a1ad HAa BBIYHMCICHHUE



YIJIOB MEXIy CKPEIIMBAIOIIAMUCSA MPSAMBIMHA, MEXAY HOPSIMOM M IIOCKOCTBIO, MEXAY IIIOCKOCTSIMY,
IBYTPaHHBIX YTJIOB.

Bbuncnare 00bEMBI M IUIOIIAAM IOBEPXHOCTEH MHOTOTPaHHUKOB (MpH3Ma, NHpaMuja) ¢
pUMEHEHHEM (OPMYIT; BEIYUCIIATH COOTHOLICHUS MEKIY IUIOMIAISIMU TIOBEPXHOCTEH, 00bEMaMH 1OT00HBIX
MHOT'OTPaHHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPHUS B IIPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUU; LIEHTD,
OCh U IJIOCKOCTh CUMMETPUHU (UTYPHI.

W3Bnekath, mpeoOpa3oBbIBAT W HMHTEPIPETUPOBATH HMHGPOPMALMIO O MIPOCTPAHCTBEHHBIX
reoMeTPHUECKUX (PUTypax, IPEICTABICHHYIO Ha YePTeKaxX U PUCYHKAX.

[TpumeHnsTh reomeTpuueckrue (GaxkThl ISl PEIICHHS CTEPEOMETPUYECKHUX 3a/ad, MPEeAroyararomnux
HECKOJIbKO 11aroB PEILEHMs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[IpumensTh NpocTeiie NporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALOHHBIE CUCTEMBI IIPU
PEILIECHNN CTEPEOMETPUIECKHX 3a1a4.

[IpuBoauTE MpUMEpPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEM B MNPUPOAE M KU3HHU, paclO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpuMeHsTh MOTy4YEHHbIE 3HAHUS HA MPAKTHUKE: aHAJU3UPOBATH pEalIbHbIE CUTyallUM U NPUMEHSTh
U3yYEHHbIE MOHATUS B IPOLIECCE IIOMCKAa pEIIeHUS MaTeMaTH4ecKu c(HOpMyJIUpOBAaHHON MpPOOIEMBI,
MOJIEJIMPOBaTh pPEaJbHBIE CUTyallUM Ha $A3bIKE TIE€OMETPUH, MCCIEA0BAaTh IOCTPOCHHBIE MOJEIHU C
HCIOJIb30BAHUEM F€OMETPUYECKUX MOHATUN M TeopeM, almapara anreOpbl; peliath NpakTUYECKHe 3aJauH,
CBSI3aHHBIE C HAXO0XJAECHUEM I'€OMETPUUECKUX BEJIUYHMH.

11 KJIACC

OnepupoBaTh NOHATUSIMM: LWJIMHJAPUYECKAs IOBEPXHOCTb, OOpasylollye IMJINHIAPUYECKOU
MOBEPXHOCTH; LMJIMHJP; KOHMYECKas IOBEPXHOCTb, OOpa3ylolMe KOHWYECKOM IOBEPXHOCTH, KOHYC;
cepuyeckas mOBEPXHOCTb.

Pacrnio3HaBath Tena BpaieHus (IMIIMHAP, KOHYC, cdepa u 1map).

OOBACHATDH CITOCOOBI MOTyUEHUS TEJl BpallleHusl.

KnaccuguupoBaTs B3auMHOE pacnoiokeHne ceprl U MIOCKOCTH.

OmnepupoBath MOHSATUSMU: IIIAPOBON CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA CETMEHTA; IIAPOBOM CIIOM,
OCHOBAHUE IIAPOBOT0 CJIOS, BBICOTA IAPOBOTO CJI0SI; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IITOMIAAN TTOBEPXHOCTEH TeN BpallleHUs, FTEOMETPUUECKUX TeJl C IPUMEHEHUEM
bopmy.

OnepupoBaTh MOHATUSIMA: MHOTOTPAaHHUK, BIMCAHHBIN B cepy M OMMCAHHBIN OKOJIO cdepsl; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIU TEJIO BPALCHMUS.

BbluncnsaTe COOTHOLIEHUS MEXKAY IUIOMIAIIMU TOBEPXHOCTEN U 00bEMaMHU MOTOOHBIX TEN.

N300pakaTh u3ydaeMble GUIypbl OT PyKH U C TPUMEHEHUEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTyp: BUI CBEpXY,
cOOKY, CHU3Y; CTPOUThH CEUCHHS TEJl BPAILLICHHUS.

W3Bnekarb, WHTEpNpeTHpPOBaTH M  NpeoOpa3oBbIBaTh HHAOPMALKIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE AEMCTBUS CIIOKEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHUSI BEKTOpa Ha 4YHUCIIO,
OOBSCHATH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpumeHsTH NpaBUIIO NapajuIeIeIUNea.

OnepupoBaTh TMOHATHSAMH: JEKapTOBBl KOOPAWHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, YTOJl MEXKIY BEKTOpPaMH, CKAJIIPHOE IIPOU3BEIEHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIAHAPHbIE BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB U IPOU3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEXKy BEKTOPAMHU, CKAJISIPHOE
IIPOU3BECHUE, PAaCKJIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumeHsaTh reomeTpuueckue (GaxkThbl ISl PEIICHHUs CTEPEOMETPUYECKHUX 3a/ad, MpPEeAroyararonux
HECKOJIbKO 1IIaroB PEILEHMs, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

Pematp npocreiinime reoMeTpuuecKre 3a/1a4l Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA.



Pemarp 3amaum Ha 10Ka3aTeabCTBO MAaTEMaTMYECKMX OTHOLICHHH M HAXO0XICHUE T'€OMETPUYECKUX
BEJIMYMH TI0 o0OpaslaMm WIM alropuT™MaM, MPHUMEHSS H3BECTHBIE METOJbl NMPH PEUICHUH CTaHIAPTHBIX
MaTEMaTHUYECKUX 3aad.

IIpuMeHATH poCTENIINE NPOrPaMMHBIE CPEIICTBA U AIEKTPOHHO-KOMMYHHKAIMOHHBIE CUCTEMBI IIPH
PEILIECHNN CTEPEOMETPUIECKUX 3a1a4.

[IpuBOoguTE NpHUMEpPbl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM B IIPUPOJAE M KU3HH, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpuMeHATH MOJydYEHHBbIE 3HAHMS HA IIPAKTUKE: aHAIM3UPOBATh PEAJBHBIC CUTYallMd U IPUMEHATH
U3yYEHHBIE MOHATUS B IPOLIECCE IIOUCKA pPEIIeHUS MaTeMaTH4ecKu c(HOpMyJIUpOBAaHHON MpPOOIIEMBI,
MOJCJIIMPOBAaTh peajbHblE CUTyallUM Ha S3BIKE TI€OMETPUHM, HCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM F€OMETPUYECKUX MOHATUH M TeopeM, anmapara anreOpsl; pelars IpakTUYeCKUe 3a1aui,
CBSA3aHHBIC C HAXO0KICHUEM I€OMETPUYECKUX BEIIMYHH.

BoinyckHuKk 00noaHumenIbHO ROJIYY UM 803 MONHCHOCHIb HAYUUIbLCA .

—  8bI0BU2AMb 2UNOME3bl 0 HOBbIX CBOUCMBAX U NPUSHAKAX 2e0MempUdecKux pusyp u
000CHOBbIBAMD UTU ONPOBEP2AMb UX, 0000WaAMb UTU KOHKPEMUUPOSAb Pe3VIbMAanmbl Had HOBbLX
Kaaccax gueyp, nposooums 8 HeCI0NCHbIX CLYUASX Kiaccupurayuto pusyp no pasiuiHvim
OCHOBAHUAM,

—  HCCIIEA0BATh YEPTEIKH, BKAIOUAS KOMOUHAYUU (hucyp, N3BIICKATD, UHMEPRPEMUpPosams u
npeobpazosvieams NHHOPMAIUIO, TIPEICTABICHHYIO Ha YePTEkKax;

—  pewambs 3a0a4u 2e0MempU4ecKo20 COOePHCAHUSL 8 CUMYAYUSX, KO20A AI2OPUMM PeuleHusl He
cedyem 6HO U3 YC108USL, 8bINOIHAMb He0OX00UMble 0l peuleHus 3a0a4u OONOIHUMEbHble
ROCMPOeHUsl, UCCe008AMb B03MOICHOCIb NPUMEHEHUs. meopeM U opmyn 0 peueHust 3a0ay;

— yMeThb (hOPMYIIHPOBATH U OOKA3bIEAMb 2e0OMEMPUUECKUE VINBEPIHCOCHUSL,

—  umemv npedcmasierue 06 AKCUOMAMUYECKOM Memooe,

—  81ademv NOHAMUEM 2eOMEMPUYECKUe MeCma MmodeK 8 NPOCMPAHCMeEe U YMenb NPUMEHSIMb UX
0J151 peulenust 3a0ay;

— BJIAJIETh NOHATUSMH OPTOTOHAILHOE MMPOCKTHPOBAHKE, HAKIIOHHBIE M UX IMPOCKIUH, yMenmb
NPpUMEHSIMb meopemy 0 mpex NeEPReHOUKYIAPAx Npu peulenuu 3a0ay;

—  e1ademv NOHAMUAMU 0OWULL NEPREHOUKYTIAD O8YX CKPEWUBAIOUSUXCSL NPSMBIX U YMEMb
NPUMEHAMb UX NPU PeUeHUl 3a0al,

—  enadems NOHAMUEM NePREeHOUKYIAPHOE cedenie NPUMbL U YMemb NPUMEHSMb €20 NPU peuleHuu
3a0ay;

—  umemv npeocmasgieHue o meopeme Jnepa, NPAsUIbHbIX MHO2OCPAHHUKAX,

—  81ademv NOHAMUAMU KACAMEbHble npsiMble U NIOCKOCMU U YMemb NPUMEHSMb U3 NPU PEULeHUU
3a0ay;

—  UMemb npedCcmasieHus 0 6NUCAHHBIX U ONUCAHHBIX Chepax u ymems NPUMeHsIms UX npu peuleHun
3a0ay;

—  umemv npedcmasienue 0 Kacaowuxcs cghepax u KomouHayuu men 8paujeHus u ymens
NPUMEHAMb UX NPU PeuleHUU 3a0a;

—  yMemb peulams 3a0a4u Ha KOMOUHAYUU MHO20SPDAHHUKOG U Mell 8PAULeHUsL;

—  glnadems NOHAMUAMU YEHMPATbHOE U NAPALeIbHOe NPOeKMUPOBAHUe U NPUMEHAMb UX NPU
HOCMPOEHUU CeHeHUll MHO20CPDAHHUKO8 MemOoOOM NPOEKYULL

—  NpuMeHsmb npu peueHul 3a0ay Gopmyny paccmosiHus O mouku 00 NIOCKOCMIU,

—  81ademv PasHbIMU CROCOOAMU 3A0AHUSL NPIMOU YPAGHEHUSMU U YMeMb NPUMEHSMb NPU PeuleHun
3a0ay;

—  NpuUMeHsmb npu peutenuu 3a0ay u 00KA3amenbcmee meopem 6eKmMopHbul Memoo u Memoo
KOOpOUHAam;

—  NpumeHsmv meopemvl 00 OMHOULEHUAX 00BEeMO8 NPU peuleHuU 3a0a4;

—  NpumeHsmv uHmecpa 0Jisl GbIYUCTIEHUS. 00bEMO8 U NOBEPXHOCMEl Mell 8PAUeHU, BbIYUCIeHUs
naowaou cghepuuecko2o nosca u 00vema wmapo8o2o Clos;



—  umMemb npedCcmasgieHue 0 OBUNCEHUAX 8 NPOCMPAHCMEe. NAPALLeIbHOM nepenoce, CUMMempuu
OMHOCUMENbHO NAOCKOCMU, YEHMPALbHOU CUMMEMPUU, NOBOPOME OMHOCUMENLHO NPAMOU
YMemsb NPUMEHAMb UX NPU peueHuu 3a0ay.

—  HAX00UMb Y2071 MeAHCOY 8EKMOPAMU, CKANAPHOE NPOU3BeOeHUe, PACKIA0bl8ams 6eKmop no 08ym
HEKOJLIUHEAPHBbIM 6EKIMOPAM,

—  3a0asamb NIOCKOCMb YPABHEHUEM 8 0eKapmosol cucmeme KOOpOUHam;

—  npumeHsmb ypasHeHue NI0CKOCMU, POPMYIY pACCMOAHUSA MeAHCOYy MOUKaMU, ypasHeHue cghepol
npu peulenuu 3a0a4;

—  NpUMeHAMb 8eKMOPbl U MemoO KOOPOUHAM 8 NPOCMPAHCMEE NPU peuleHUU 3a0ay;

—  Haxooumwv 06vem napaiieienunedd U mempa’opd, 3a0AHHbIX KOOPOUHAMAMU CBOUX BEPULUH,

— 3a0a8ambv NPAMYIO 8 NPOCMPAHCIEE;

—  HAX00UmMv paccmosiHue om moyku 00 NIOCKOCMU 8 cucheme KOOPOUHam;

—  HAX00UMb paAcCmMosiHUE MeAHCOY CKPeUUBAIOUWUMUCS NPAMBIMU, 3A0AHHBIMU 8 CUCTEMe
KOOpOuHam.

CUCTEMA OLHEHKHU JOCTUXEHUSA INTAHUPYEMBIX PE3YJIbTATOB OCBOEHUA
MMPOI'PAMMBI

—  @®opMOil IPeICTABIEHUS PE3YJIbTATOB OLEHOYHOM AEATEIbHOCTH SIBIIETCS OLEHKA IO S-TH
OasibHOM 1IKae.

— OuneHka yuyuThIBaeT KOMIUIEKCHBIN TIOJXO0/, BKJIIOUAIOLIUI OLIEHKY IPEIMETHBIX U
MeETaIpeAMETHBIX PE3YJIbTATOB.

— OueHuBaroTCs pe3yabTaThl UCIOIB30BAHUS Pa3HOOOPA3HBIX METOAOB U (hOpM 00yUEHUS,
B3aMMHO JOIOJIHAIOUUX IPYT Ipyra, B TOM YUCIIE IPOEKTOB, IPAKTUUECKUX, TBOPUECKUX
paboT, TeCTOB, TUHAMHYECKHUX MOKa3aTeseld OCBOGHUSI HABBIKOB U 3HAHUM, B TOM YHCIIE
(GopMHUPYEMBIX C HCIIOIb30BAaHUEM LIU(PPOBBIX TEXHOJIOTUH.

— Oumuenka o0ecriednBaeT BO3MOKHOCTb MOJTydeHHsI 00BEKTHBHON HH(OPMAIH O KauyeCTBE
HOJArOTOBKM 00YUarOIIMXCs B MHTEPECAX BCEX YUaCTHUKOB 00pa30BaTEIbHBIX OTHOLICHUH.

— OueHouHblit MaTepuan GpopMupyercs Ha OCHOBaHUM aBTOpckoro YMK, ¢ yueTom O1ieHOUHbIX
matepuaios EI'D.

— OueHouHsbIl MaTepual peanusyer AU depeHInPOBAHHbBIN MOIXO/.

— Cucrema oLleHMBaHUS BKIIIOYAET ONEPATUBHBIN KOHTPOJIb: padoTa Ha ypOKe,
CaMOCTOSITENIbHbIE paObOThI, KOHTPOJIb JOMAILTHET O 3aaHusl, JOMAIIHUE POBEPOUYHbIE paOOTHI
B DOP sknacce; NpoMexXyTOUHBIN TeMaTHUECKUI KOHTPOJIb: KOHTPOJIbHbIE PA0OTHI ;
UTOTOBBIA KOHTPOJIb — I'0/1I0Basi KOHTPOJIbHAsA paboTa UM AMarHocTudeckas pabora B
dopmate EI'D; nezaBucumelii kontpons —EI'D. MeranpenmMeTHas olieHKa HaXOJUT
OTpaXeHHE B OLICHUBAHHUM MTPAKTUUYECKHUX, IPOEKTHBIX, TBOPUECKUX PadoOT.

[Ton6op oneHoyHOrO Marepuasia THOOK, HHAWBUTyaJIeH, IPOBOAMUTCS C OIIOPOM Ha IJIaHUPyEeMble
pe3ynbTarsl U ceepsierca ¢ Y MK Maremaruka: anredpa 1 Hadyaiaa MaTeMaTHYeCKOTO aHAIIN3a,
reometpus. ['eomerpus, 10-11 knaccel/ Aranacss JI.C., bByty3zos B.®., Kagomnes C.b. u npyrue,
AxuunonepHoe obmectBo «M3narensctBo «IIpocsemenue», CaMocTosTeNbHBIE U KOHTPOJIbHbIE
pabotsl 10-11 knaccel. aBTop M. A.Muenckas



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KonunuecTBo yacos
Nen/m  HammeHoBaHMe pa3ienoB U TEM HPOTPAMMBI
Bcero KontponbHbie
paboThl
1 ['eomeTpust Ha TIIOCKOCTH 8
) Bgenenue B crepeoMeTpuio 4
3 [TapamienpHOCTh HPSIMBIX U IUIOCKOCTEH. 18 2
4 HepneHzlmfynﬂpHOCTb OpSIMBIX U 18 1
IJIOCKOCTEH .

S) MHororpasHuKu 14 1
6 [ToBTOpEHUE: ceYeHNs, PACCTOSIHHS U YTJIBI 6

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

daexkTpoHHble (MG poBbIe) 006pa3oBaTeibHbIe pecypcenl: Yaklass.ru



11 KJIACC

Ne i/ HaumeHoBaHue pa3ieiioB ¥ TEM KonunuecTBo yacos
pOrpaMMbl Bceero KonTposibHbie
paboThl
1 [{unuHap, KOHYyC, LIap 16 1
2 OObeMsI Ten 17 1
3 BekTopsl Ha IIJIOCKOCTH U B IIPOCTPAHCTBE 13 1
4 MeTto1 KOOpAUHAT B IPOCTPAHCTBE. 15 1
JBrxeHus-
IToBTOpEHME 7
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

DjexTponHbIe (HH(poBHIE) 00pa3oBaTe/ibHbIE pecypcebl: Yaklass.ru

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYEHUKA

» MaremaTuka: anreOpa ¥ Hayaja MaTeMaTH4YeCKOro aHanusa, reomerpus. ['eomerpus, 10-11 kmaccpl/
Aranacsn JI.C., byry3o B.®., Kagomues C.b. u apyrue, AkunonepHoe obmiectBo «M3mparenscTBo
«[Ipocsenienue»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
» Pa6ouas Terpans.10 kmace. 11 knace. aBroper B.®.byty3os, 10.A .rmazkos, TM.U.FOquna
* Jlunaktuueckue marepuansl. 10,11 kiaccel. aBTop b.I'.3uB
* CamocrosTenbHble U KOHTpOIbHBIE padoThl 10-11 ximaccel. aBrop M.A . Muenckas
» Iloypounsie pa3zpabotku 10-11 xnaccel. aBropsl C.M.Caaksn, B.®.byty30B)

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://www.yaklass.ru, https://uchi.ru, https://mathb-ege.sdamagia.ru/, https://math-ege.sdamgia.ru/,
https://ptlab.mccme.ru/vertical. https://lib.myschool.edu.ru/
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