Pa6ouas nporpamma y4edHoro kypca «I'eomerpusi»

IlosicHuTenbHas 3anucka.

T'eomerpust sBIsieTCs OJMHUM W3 0a30BBIX KypCOB Ha ypPOBHE CPEIHETO OOIIero oOpa3oBaHHWs, Tak Kak oOecrednBacT
BO3MOKHOCTh HM3YYCHHS AWCLHUIUINH E€CTECTBEHHO-HAYYHON HANpPaBIEHHOCTH W IPEIMETOB T'YMAaHHTapHOTO IHKJIA.
[TockonBKy TOTHYECKOe MBIIUICHHE, (OPMHPYEMOE TPH W3YIECHUH 00yJaroMIMMHUCS MOHATHIHBIX OCHOB T€OMETPHH, TIPH
JIOKA3aTeNbCTBE TEOPEM M TOCTPOCHWH IETMOYKH JIOTHIECKHX YTBEP)KACHUH NPH PEUICHHH T'€OMETPHYECKUX 3a/ad,
YMEHHE BBIIBUTATh M OINPOBEPraTh TUMOTE3Bl HEMOCPEICTBEHHO HCIIONB3YIOTCS MpPH PEIIeHHH 33/Jad eCTeCTBCHHO-
Hay4YHOT'O LIMKJIA, B YACTHOCTH (PU3MUECKUX 3a1ad.

Lenp ocBoeHust mporpammbl ydeOHOTOo Kypca «['eomeTpus» Ha yriyOJIEHHOM YpPOBHE — pasBUTHE WHIMBHAYalbHbBIX
criocoOHOCTEel 00y4aronuxcsi NpH M3YyYEHUM T€OMETPHH, KaK COCTaBISIONIEH NpeaMeTHOH obsactn «Maremaruka u
uHpopmaTuka» yepe3 obecriedeHrue BO3MOXKHOCTH NPHOOPETEHUSI M HCIIOIb30BaHMs Oojiee TIyOOKMX IeOMETPUYECKHX
3HAHUH M JEHCTBHH, CreM(UYHBIX I'€OMETPUH, U HEOOXOIUMBIX JUIS YCIICIIHOTO NMpOo(eCcCHOHAIBHOro 00pa3oBaHus,
CBSI3aHHOTO C HCIOJIh30BaHUEM MAaTEMATHKH.

[IpropuTeTHEIME 3aadaMH Kypca TEOMETPHH Ha YIIyOJIEHHOM YpOBHE, PaCIIUPSAIONINMHA W YCHJIMBAIOIINMH KypC
06a30BOT0 YPOBHS, SBJISIOTCS:

pacmpeHue MpeacTaBICHUS O TeOMETPHH KaK 4acTH MHUPOBOH KYIBTYPHl M (OPMHPOBAHHE OCO3HAHHUS B3aWMOCBS3H
TEOMETPHH C OKPYKAIOIIUM MHPOM;

(opMupoBaHHE TIPEACTABIECHHS O NPOCTPAHCTBEHHBIX (UTypaX KaK O BaKHEHIINX MaTeMaTHYSCKUX MOJICIX,
MO3BOJISIFOINUX OIUCHIBATh U M3YYaTh Pa3HbIC SBJICHUS OKPYXKAIOIIETO MHPA, 3HAHKE NOHATHIHOTO ariapara 1o pa3iaeiy
«CTrepeoMeTpHs» MIKOJILHOTO Kypca FeOMeTpHH;

(dhopMupoBaHHe YMEHHS BJIaJCTh OCHOBHBIMH MOHATHUSAMH O MPOCTPAHCTBEHHBIX (DUTYpax W MX OCHOBHBIMH CBOWCTBAMH,
3HaHHE TeopeM, GOPMYJ U YMEHHE MX NPUMEHSTh, YMEHHUS JIOKAa3bIBATh TEOPEMBI M HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI
peleHus 3a1ay;

(dhopMupoBaHHE YMCHHUS paclo3HABATh HA YEPTEXKaxX, MOACISIX M B PEaJbHOM MHUpPE MHOTOTPAHHHKHU U TEJia BpAICHHUS,
KOHCTPYHPOBATh T€OMETPHUECKUE MOJICIIH;

(hopMupoBaHHE TOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TIOCTPOCHUS MaTEeMaTHUYECKHX Teopuil, (hopMupoBaHHe
MOHUMAHHS POJIA aKCHOMATHKH TIPU IPOBEICHUH PACCYKACHUM;

(hopMupoBaHHE YMEHHS BIAJETh METOJIAMH JIOKA3aTeIbCTB M aJTOPUTMOB PEIICHHUS, YMCHHS UX MPUMEHSITH, IPOBOANTH
JIOKa3aTeNbHBIE PACCYKACHUSA B XOJE PEIICHHS CTCPEOMETPHYECKHX 3ajad M 3aJad C MPAKTHICCKUM COJICpKAHUEM,
(hopMupoBaHHE TIPEICTABICHUA O HEOOXOIMMOCTH OKA3aTENbCTB MPH OOOCHOBAaHMH MATEMATHYCCKUX YTBEP)KACHHHA H
PO AKCHOMATHUKH B MPOBEJICHUM JICAYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPILCHCTBOBAHHME HWHTEJUIEKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OOYy4YalomuXcsi, I103HABaTEIbHOM
AKTHBHOCTH, HCCJICIOBATEIILCKMX YMEHHH, KPHTUYHOCTH MBIIIIEHHS, HHTEpeca K U3YUCHHIO T€OMETPHH;

¢opmupoBaHne (OYHKIMOHAIBHOM T'PaMOTHOCTH, pEJIEBAaHTHOW TI'E€OMETPHH: YMEHHS paclo3HaBaTh MPOSIBICHUS
TCOMETPUYCCKUX MOHATHUH, 0OBEKTOB U 3aKOHOMEPHOCTCH B PEabHBIX KU3HECHHBIX CUTYAIUSIX U MPHU U3YYCHUU PYTHX
y4eOHBIX TPEAMETOB, MPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEW, MOMIEIHPOBAHMSA pEANbHBIX CHTYaldH,
HCCIIEIOBaHMS TOCTPOCHHBIX MOJIECTICH, MHTEPIIPETAIINH ITOTyYCHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU COZEPKAaTEIbHBIMI TUHHAMH Kypca «[eomerpum» B 10-11 xmaccax sBisrores: «IIpsiMble W TTOCKOCTH B
mpocTpaHcTBe», «MHoOrorpaHHUKN», «Tema BpameHus», «BeKTOpsl M KOOPAWHATHI B IPOCTPAHCTBE», «JBIMKEHHS B
TIPOCTPAHCTBE.

ChopmynupoBanHoe B DenepasbHOM TOCYIapCTBEHHOM 0O0pa30BaTEIbHOM CTaHAApTE CPEIAHEro OO0IIero oOpa3oBaHUs
TpeOOoBaHUE «yMETh ONEPHPOBATH IOHATHSIMN», PEJICBAHTHBIX T€OMETPUU Ha yriyOn€éHHOM ypoBHe oOydenus B 10-11
KJlaccax, OTHOCHTCSI KO BCEM COJIep)KaTeJbHbIM JIMHHMSAM YyueOHOro Kypca, a (opMHpOBaHHME JIOTMYECKHX YMEHHH
pacripenensercss He TOJBKO IO COJEpKaTeIbHBIM JIMHUSM, HO M 1O roxam oOydeHus. ConepikaHue oOpasoBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJIbTaTaM OCBOCHHS pabodeil MporpaMMbl, pacHpeiesIEHHbIM 10 TofaM O0YyYeHHS,
CTPYKTYPHPOBAHO TaKMM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHHIMITHAILHEIM BOIpocaM o0ydaroluecs o0palaiuch
HEO/IHOKPATHO. DTO MO3BOJISIET OPraHM30BaTh OBJIAJICHUE TEOMETPHYECKUMH MOHATUSMH U HaBBIKAMU 110CJIEJOBATEIBHO U
MOCTYIIATeNIbHO, C COOJIONEHHEM MpPHHIMNIA MPEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKIIOYaTh B OOMIYI0 CHCTEMY
TEOMETPHUIECKUX MPEACTaBICHAN 00YJIarOIINXCS, paCIIUPsIs U YIIyOuss e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3U.
[lepexon k M3y4eHUIO TE€OMETPUH Ha YyTIIyOJIEHHOM YPOBHE TIO3BOJISET:

co3maTh YCIOBHS [UIA IuQdepeHnranun oO0ydeHus,, MOCTPOCHHUS WHAMBHAYAJIbHBIX OOpPa30BaTENBHBIX IPOTPaMM,
obecrieunTh yriyoaéHHOE N3yIEeHNE TEOMETPHH KaK COCTABIIAIONIEH yueOHoTOo penmeTa «MaTeMaTHKa;

HNOATOTOBUTH O00y4alolMXcs K IPOAODKEHHIO H3Yy4YeHHsl MaTeMaTHKH ¢ y4éroM BblOOpa Oyaymieid mnpodeccun,
obecrieunBast IPEEMCTBEHHOCTb MEX/ly OOIIUM U MPOeCcCHOHAIBHBIM 00pa30BaHUEM.

OO11iee yKci0 yacoB [UIst M3ydeHHs: yueOHoro Kypca «I'eoMeTpusi» Ha yriryOJIeHHOM ypOBHE:

JUISl y4alMXcsl, MPUHATHIX Ha 00y4eHHe 10 OCHOBHOM 00pa30BaTelbHON IpOorpaMMe CpeHero oduiero o0pa3oBaHHs, C
01.09.2023r. - 204 yaca: B 10 xiacce - 102 yaca (3 yaca B Henemo), B 11 xiacce - 102 yaca (3 yaca B Heneno);

JUISL y4Jaluxcs, IPUHATHIX Ha 00y4eHHe 10 OCHOBHOW 00pa3oBaTeNbHOM MporpaMMme cpegHero oodmero oOpa3oBaHus, ¢
01.09.2022r. — 136 gacoB: B 10 xmacce -684yacoB (2 waca B Hememio), B 11 kmacce - 68 gacoB (2 Waca B HEJIEIIO).
CopeprxaHue pOoTrpaMMEI TIPH 3TOM IIOJTHOCTBIO PeaTn3yeTcs U ITIaHUPYEMBIE Pe3yIbTaThl JOCTUTHYTHL.

Conepxanue ooydenus B 10 knacce.

[IpsiMble ¥ ITOCKOCTH B IPOCTPAHCTBE.



OCHOBHBIC TOHSATUS CTEPCOMETPUH. TOYKa, TNpsMasi, IUIOCKOCTb, MPOCTPAHCTBO. I[loHATHE 00 AKCHOMATHYECKOM
MIOCTPOCHHUHN CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3anMmHOe pacmoioKeHHe MPSIMBIX B MPOCTPAHCTBE: IEPECEKAIOIINecs, MapauieNbHble W CKPEIIMBAIOIINECs IMPSIMBIE.
[Ipm3Haky cKpemuBaomMXCs IpAMBIX. [lapaureTbHOCTh MPSIMBIX U INIOCKOCTEH B MPOCTPAHCTBE: MapajlieNIbHBIE MPSMEBIC
B MIPOCTPAHCTBE, MapaJUIEIBHOCTD TPEX MPSMBIX, TapaIeIbHOCTh MPSMON M INIOCKOCTH. [lapamiensHoe M eHTpaIbHOE
poeKkTupoBanue, m3odpaxkenne Guryp. OCHOBHbIE CBOMCTBa MapajuIebHOTO MpoeKTHpoBaHus. M3o00paxenne Guryp B
MapayiebHOW TPOCKIWH. YTIBl C COHANpPaBICHHBIMH CTOPOHAMH, YroJl MEXIy IPSIMBIMH B TIPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEH: MapajUlesibHble IUIOCKOCTH, CBOMCTBa mapajuleNibHbIX Iiockoctedd. [Ipocreiiine
MPOCTPAHCTBEHHBIC (PUI'YPBHI HA TUIOCKOCTH: TETPAdIpP, MapaLICIICIHIIES]], TOCTPOCHHE CCUCHHI.

IlepneHAUKYAAPHOCTh NPSAMON M IUIOCKOCTU: MEPHEHIUKYJSIPHBIE MPSIMbIE B MPOCTPAHCTBE, MPSIMbIE MapaljiesibHble U
MEPIEeHIUKYISPHbIE K IUJIOCKOCTH, MpPHU3HAK MEPHEHAUKYJISIPHOCTH NPSIMOM U IUIOCKOCTH, TEOpeMa O MpsMOi
MEPIEeHIUKYISIPHON TIOCKOCTH. OPTOroHaNbHOE MPOEKTUpOBaHue. [leprneHauKysap U HAKIOHHBIE: PACCTOSIHUE OT TOUYKU
0 TUIOCKOCTH, PACCTOSHME OT MPSMOH 1O IUIOCKOCTH, NPOEKIHS (GUTypsl Ha IDIOCKOCTh. [leprneHanKyIspHOCT
IJIOCKOCTEH: MPU3HAK MEPIeHANKYIISIPHOCTH ABYX ITOCKOCTel. Teopema o TpEX nmeprneHauKyspax.

VYriasl B NPOCTPAHCTBE: YroJl MEXIy MPSMOM MU TUIOCKOCTBIO, NBYI'PAHHBIA YroJl, JTUHEWHBIH YroJl JBYTPaHHOTO yTJa.
TpéxrpanHblii 1 MHOTOTpaHHBIC YTkl CBOKWCTBA INIOCKUX YTJIOB MHOTOTpaHHOTO yriia. CBOKWCTBA IUIOCKHUX W JABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB JIJIsl TPEXTPAHHOTO yTJia.

MHOrorpaHHUKH.

Buael MHOrorpaHHUKOB, pa3BépTka MHOrorpaHHuka. IIpusma: n-yroinbHas nHpu3Ma, OpsMas M HAKJIOHHAs IPU3MBI,
OoKkoBasi W TNOJNHAS IOBEPXHOCTh NpHU3MBL. [lapamienenunen, NpsSMOYTOJbHBIH Iapajulelenunes] M ero CBOWCTBA.
Kparuaiiiume nyTH Ha NOBEpXHOCTH MHororpaHHuka. Teopema Oiinepa. IlpocrpancrBennas teopema Ilucdaropa.
[Mupamuga: n-yrospHas nHpaMuja, NpaBWwiIbHAas M yceu€HHas nupamunasl. CpoiicTBa péOep M OOKOBBIX TrpaHel
npaBWIbHON nHUpaMubl. [IpaBuibHBIE MHOTOTPAaHHHUKHU: IMpaBWiIbHAs MpU3Ma M MpPaBUIbHAS MUPAMKJA, NpaBHIbHAs
TpeyroibHasl MHpaMuaa W TPaBWIBHBIA TeTpa’ap, KyO. IlpencraBieHne o TpaBWIIBHBIX MHOTOTPaHHHUKAX: OKTa’ap,
JOJEKadp U UKOCAdIP.

Brruuciienue 3J1€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, AuaroHayd, yribl. Ilmomans OOKOBOW IMOBEPXHOCTH W TOJIHOM
MMOBEPXHOCTH TIPSMOM TMPU3MBI, TUIOIIATs, OCHOBAHHH, TeopemMa O OOKOBOW IMOBEPXHOCTH MPSMON mpu3Mbl. Ilnomanb
OOKOBOH TIOBEPXHOCTH M ITOBEPXHOCTH MTPABMIILHON MUPaMUIBI, TEOPEMa O TUIOIIATH YCEUEHHOH MUPaMUIbI.

CumMmeTpust B TPOCTPAHCTBE. DJEMEHTHl CHMMETPHUH IPAaBHIBHBIX MHOTOTPAaHHUKOB. CHMMETpHs B TPaBWIBHOM
MHOTOTpaHHMKE: CUMMETpPHs Napaielenunesa, CAMMETPUs MPaBUIbHBIX IPU3M, CHMMETPHsI IPABUIBHON MUPAMUIBL.

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE.

ITonsiTusi: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, /JMHA HEHYJIEBOIO BEKTOpa, BEKTOPHI KOJUIMHEApHEIE,
COHAINpaBJICHHbIC U MPOTUBOIIOIOKHO HANpPaBJICHHbIE BEKTOPBl. PaBEeHCTBO BEKTOPOB. J[eHCTBUS ¢ BEKTOpaMU: CIIOKEHUE
W BBIYUTAaHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKCHHE BEKTOpa Ha umcio. CBOMCTBa CIOKEHUS BEKTOPOB.
CBoiicTBa yMHOKEHHS BeKTOpa Ha 4ncio. [ToHaTHe KoMIIaHapHbIe BEKTOPHI. [Ipr3Hak KOMIDIaHAPHOCTH TPEX BEKTOPOB.
IIpaBmiio mapamienenurena. Teopema O pa3iOKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTOopam. [IpsimoyronbHas
cucTeMa KOOpIMHAT B mpocTpaHcTBe. KoopamHatel BekTOpa. CBs3h MEXIY KOOPAWHATAMH BEKTOpPa M KOOPIAMHATAMHU
TOYEK. YTOI MeXIy Bekropamu. CKaJsIpHOE MPOM3BEICHIE BEKTOPOB.

Conepxxanue o0yuenus B 11 kiacce.

Tena BpareHus.

[onsTHsA: UWIMHIPUYECKas TOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTh, cgepuueckas IIOBEPXHOCTb, 0Opasyronue
noBepxHocreid. Tena BpaleHus:: UIMHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumnoe pacrosnoxeHue cepsl u
IUIOCKOCTH, KacaTelibHasl TNIOCKOCTh K cepe. M300paskeHne Tell BpallleHHs Ha MJIOCKOCTH. Pa3BEépTka nmimHapa U KoHyca.
Cummertpust chepsl u mapa.

O06béM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00BEME IPSIMOYTOJIEHOTO TIapaJlJIeNIeTUIeIa ¥ CISACTBUS U3 HEE.
O0BEM MPSAMOI ¥ HAKJIOHHOM MPU3MBI, IWITHHPA, MUPaMHUIbI M KoHyca. O0BbEM Mapa U MIapoBOTO CETMEHTA.
KomOuHammm Ten BpameHWs W MHOTOTpaHHWKOB. [Ipn3ma, BomcaHHas B IWJIMHIpP, ONHCaHHAs OKOJO IMIMHApA.
Ilepeceuenne cdepsl u mapa ¢ IWIOCKocThio. Kacanme mapa u cdepsl INIOCKOCTBIO. [loHSTHE MHOTOrpaHHHKA,
OTIMCAaHHOTO OKOJIO c(epbl, chephl, BIMCAHHOW B MHOTOTPAHHUK MIIN TEJIO BPALICHHUS.

[Tnomans mMoBepXHOCTH IMIMHApA, KOHyca, Iuiomans chepbl u e€ yacred. [lomobue B mpoctpanctBe. OTHOLIEHHE
00bEMOB, TuIONIanel noBepxHocTed NomoOHBIX ¢uryp. [IpeobpazoBanue monodus, romorerus. Penienwe 3amau Ha
TUIOCKOCTH C MCIOJIb30BAaHUEM CTEPEOMETPUUECKHX METOJIOB.

[TocTpoeHne ceueHNnii MHOTOIPAHHUKOB M TEJl BPAIUCHMS: CEUCHMS LMIMHApA (MapajuleibHO U NEPIEeHAMKYISPHO OCH),
CeueHusi KoHyca (IapajulelIbHOE OCHOBAHUIO M NPOXOASAIIEE Yepe3 BEpLIMHY), CEUCHHWs Ilapa, METOJbl HMOCTPOCHUS
CEUCHUI: METOJI CJIEJIOB, METO/ BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH TIOCKOCTH.

BexTopsl 1 KOOPIUHATE B IPOCTPAHCTBE.

Bexropsr B mpoctpanctBe. Omepanuy Haa BeKTOpaMH. BekropHoe yMHOXXKeHHE BeKTOpoB. CBOICTBa BEKTOPHOTO
ymHOXKeHUs. [IpsMoyrosnpHas cucreMa KOOpAWHAT B mpocTpaHcTBe. KoopamHaTel BekTOpa. PasmolkeHme BekTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIH METOJ MIPH PEIICHUHN TEOMETPUIECKUX 3a1ad.

JIBIKeHUs B IPOCTPAHCTBE.



Jswxenus npocrpancTsa. Otobpaskenus. [IBrxeHus 1 paBeHCTBO Guryp. OO1ue cBoHCTBa ABMKEHUH. Buibl 1BHOKeHUH:
HapaJuIeNIbHBIN NEPEeHOC, EHTPaNbHast CHMMETPHS, 3€pKalbHasi CHMMETPHs, TIOBOPOT BOKPYT mpsiMmoil. IIpeobpasoBanus
nomo6ust. [Ipsamas u chepa Diinepa.

IIpenmeTHbIe pe3ynbTaThl MO OTICIBHBIM TeMaM ydeOHoro kKypca «l'eomeTpusi». K xoniy 10 kiacca oOydaromiuiics
HAYJIHTCS:

CBOOOTHO OMEPHPOBATH OCHOBHBIMH TOHATHAMH CTEPEOMETPHH TPH PEHICHHH 3a7ad M MPOBEICHWH MaTeMaTHUYECKUX
paccyXIeHUH;

MPUMEHSITH AKCUOMBI CTCPEOMETPUH | CIICJCTBHS U3 HUX TP PEIICHUH T€OMETPHUYCCKUX 3a7ay;

KJIacCU(UIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE;

CcBOOOJTHO ONEPHUPOBAThH MOHATHSIMU, CBSI3aHHBIMH C YTJIAMH B MPOCTPAHCTBE: MEKAY HPSAMBIMU B IPOCTPAHCTBE, MEKIY
MPSMOM M TIOCKOCTHIO;

cBOOOTHO OTIEPUPOBATH MOHATHAMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

cBOOOTHO PacMO3HAaBAaTh OCHOBHBIEC BUIBI MHOTOTPAHHUKOB (IIPH3Ma, MPaMuAa, IPSAMOYTOIBHBIN Mapauiesenuiesn, Ky0);
KJaccu(UIMPOBAaTh MHOTOTPAHHUKH, BRIOMPAst OCHOBaHMS [T KIIaCCU(DUKALIHM;

cBOOOTHO OTIEPUPOBATH MOHITHIMH, CBA3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB TIOCKOCTHIO;

BBINIOJTHATH TApajUIeNIbHOE, LEHTPAIbHOE M OpPTOTOHAIBHOE IPOSKTHpOBaHWE (HUIyp Ha IDIOCKOCTb, BBITIOIHATH
n300pakeHus QUTyp Ha IIOCKOCTH;

CTPOHTH CCUCHUSI MHOTOTPAHHUKOB PAa3IMYHBIMU METOJAMH, BBITIONHATH (BBIHOCHBIC) IUIOCKHAC YECPTECIKU M3 PUCYHKOB
HPOCTBIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHH3Y;

BBIYUCIIATH IUIOMIAN MOBEPXHOCTEH MHOTOTPAaHHHMKOB (TpU3Ma, MHpaMHIA), TEOMETPHUYCCKHX TEl C MPUMCHCHHEM
dopmys;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: CUMMETPHs B MPOCTPAHCTBE, LCHTP, OCh U IUIOCKOCTh CUMMETPHU, LIEHTP, OCh H
TUTOCKOCTh CHMMETPHUH (PUTYPEI;

cBOOOTHO OTIEPUPOBATH MOHITHAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOPAWHATAM B IIPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS Hall BEKTOPAMH;

pemaTh 3aa4i Ha J0Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHWH M HaXOXKICHHWE T€OMETPHUUECKUX BEIUYNH, TPUMEHSSA
W3BECTHBIE METOBI TIPH PEIICHNH MaTeMaTHUECKUX 3aad TIOBBIIICHHOTO U BRICOKOTO YPOBHS CIIOKHOCTH;

TNPUMEHATh TPOCTEHIINE MPOrpaMMHBIE CpPEACTBA W  DJICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI TIPH PEUICHHU
CTEPEOMETPUUECKHX 33/1a4;

W3BJICKATh, MPEOOPA30BBIBATh W HHTECPIPETHPOBATH HHPOPMAIMIO O MPOCTPAHCTBCHHBIX TCOMETPUYCCKUX (GUTypax,
MPEJICTABJICHHYIO HA YEPTEXKAX U PUCYHKAX;

MPUMEHSTh MOJYYCHHBIC 3HAHUS HA TIPAKTHKE: CPAaBHUBATH U aHAIM3UPOBATh PEAIbHBIC CUTYAIIUH, IPUMECHATh H3Y4YCHHBIC
TOHATHUSL B TIPOLIECCE IOKMCKA PEIICHHUS MAaTeMaTWYecKu C(HOPMYIHMPOBAHHOW MPOOIEMBI, MOICIHPOBATH pPEalbHEIC
CHUTyallud Ha SI3bIKE T€OMETPHH, MCCIEIOBATH MOCTPOCHHBIE MOJETH C WCIOJIH30BAHHEM T'€OMETPHUYECKUX HOHATHH H
TEopeM, amnrmapara aareOpsl, perars IpakKTHUECKUe 3a1a9H, CBSI3aHHBIC C HAXO0XK/ICHHEM I'€OMETPHYECKUX BEIUIHH;

UMETb TIPEICTABJIICHMSI OO0 OCHOBHBIX J3Talax pa3sBUTHA TEOMETPHM KaK COCTaBHOM dYacTH (yHOAMEHTa DPa3BUTHA
TEXHOJIOTHH.

IIpenmeTHbIe pe3ynbTaThl MO OTICIBHBIM TeMaM ydeOHoro kKypca «l'eomeTpusi». K koHmy 11 kiacca oOydarormuiics
HAYJIHTCS:

CcBOOOJTHO OMNEPUPOBATH TOHSATHSIMH, CBSI3aHHBIMH C IFUIMHIPHYCCKON, KOHHYCCKOW M CPEPUUCCKON TOBEPXHOCTIMH,
OOBSICHATH CIIOCOOBI ITOTYYCHUS;

OIEPHUPOBATH MOHATHAMH, CBSI3aHHBIMU C TEIIAMHU BPAIICHUS: [IMJIHHIPOM, KOHYCOM, Cepol 1 IIapoM;

pacro3HaBaTh TeJa BpalieHus (WIHHAP, KOHYC, cdepa U map) U 00BACHIATH CIIOCOOBI TIOTYYCHUS TEJ BPAICHHS,
KJIaccu(UIMPOBATH B3aUMHOE PACTIONOKEHUE C(HEPhI U TNIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI JJIEMCHTOB MHOTOTPAaHHMKOB W TEJ BpalICHUs, OOBEMBI MW IUIOIIAAH IOBEPXHOCTEU
MHOTOTPAaHHHUKOB H TEJ BPALICHHS, TEOMETPHICCKHX TEJ C IPUMEHEHHEM (DOpMYIT;

cBOOOTHO OTIEPHPOBATH MOHATHAMH, CBI3aHHBIMU C KOMOWHAIMSAMHU TeJl BPAICHUS W MHOTOTPAaHHUKOB: MHOTOTPAHHUK,
BITMCAHHBIN B chepy M ONMMCAHHBINA OKOJIO chepsl, chepa, BIIcCaHHAs B MHOTOTPAHHHK HJIH TEJIO BPAICHHS,;

BBIYUCIISATH COOTHOIICHHUS MEXKAY IIIOMIAIIMH TOBEPXHOCTEH 1 00bEMaMU TTOOOHBIX TE;

n300paxkaTh M3ydaeMble (UTYPHI, BBITIOIHATH (BRIHOCHBIC) TNIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (uryp:
BUJI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHHsI TeJl BPAILLICHUS;

W3BJICKAaTh, MHTCPIPETUPOBATh M NpPeoOpa3oBhIBaTE HHGOPMAIMIO O IPOCTPAHCTBCHHBIX TCOMETPUYCCKUX (PUTypax,
MPEJICTABJICHHYIO HA YEPTEXKAX U PUCYHKAX;

CBOOO/IHO OTIEpPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIMOJIHATH OIICpAIMK HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT;

pemaTh TeoOMeTpUIECKre 3aadd Ha BBEIUHCIECHHE YTJIOB MEXIY NMPSMBIMH M IDIOCKOCTSMH, BBIUHCICHAE PACCTOSHUHN OT
TOYKH JI0 TFIOCKOCTH, B IIEJIOM, HA IPIMEHEHHE BEKTOPHO-KOOPINHATHOTO METOAA TIPH PEIICHUH;

cBOOOJTHO OTIEPUPOBATH MOHITHAMH, CBA3aHHBIMHU C JIBIDKEHHEM B IPOCTPAHCTBE, 3HATH CBONWCTBA JIBIKEHHI;

BBINOJTHATh W300paKCHUST MHOTOTPAHHUKOM W T€Jl BPAILICHHS NPH MapaUIeTbHOM IepeHoce, HEHTPATbHOH CHMMETPHH,
3epKaIbHON CHMMETPHH, IIPH IIOBOPOTE BOKPYT MPSIMOH, TTpeoOpa3oBaHus MOI00uS;

CTPOWTH CEUEHHsI MHOTOTPAHHHKOB WM TEJ BpaIleHWA: CEUCHHS IUIMHIApa (MapaielbHO W MEePHeHIUKYISPHO OCH),
cedeHUsl KoHyca (mapajuieIbHOe OCHOBAHHUIO U MPOXOJISIIEE Yepe3 BEPIINHY), CCUCHHS 1Iapa;



WCIOJIB30BaTh METOMAbl MOCTPOEHUS CEYEHMI: METOJI CJIEAOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IepeHoca
CEeKYIIEeH TII0OCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPIKICHIS,

TNPUMEHITh TeoMeTpHuIeckre (DaKTHl IS PEIIeHHs CTEPCOMETPHUECKUX 3ajad, MPEAIoNarafolnX HECKOJIBKO IIaroB
peIIeHns, eCIIi YCIIOBHS IPUMEHEHHS 3aaHbl B IBHOW 1 HEABHOH (hopme;

pemaTh 3aa9n Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIIICHUH M HAX0)KJICHUE T€OMETPHICCKUX BEJTNINH;

MPUMEHITh TMPOTPAMMHBIE CPEICTBA W 3JIEKTPOHHO-KOMMYHHKAIMOHHBIC CHCTEMBI MPHU PEIICHHH CTEPEOMETPHYECKUX
3a/1ay4;

MPUMEHSTD MOJIyY€HHbIE 3HAHUS HA MPAKTUKE: CPABHUBATH, AHAJM3UPOBATh U OLIEHUBATH PeaJIbHbIE CUTYallUU, IPUMEHSTh
W3yUYCHHBIC MOHSATHUS, TEOPEMBI, CBOMCTBA B IMPOLIECCE TOUCKA PEIICHHUS MATEMaTUUCCKU CHOPMYTUPOBAHHON TPOOIEMEI,
MOJENUPOBATh peajbHble CUTYallMd Ha SI3bIKE TE€OMETPUH, HCCIENIO0BaTh MOCTPOEHHBIE MOJEIH C HCIOJIb30BaHUEM
TCOMETPUYECKUX TMOHITHH W TEOpeM, ammapara aircOphl, peliath MPAKTHYCCKHE 3aJla4d, CBSI3aHHBIC C HAXOXKICHUEM
TEOMETPUIECKUX BEIHIHH;

UMEThb TPEICTABJIICHMSI OO0 OCHOBHBIX J3Talax pa3BUTHA TEOMETPHM KaK COCTaBHOM dYacTH (yHOAMEHTa pPa3BUTHA
TEXHOJIOTHIl.






TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «"EOMETPUSI»
(1s ydarmmxcsi, IPUHSTHIX HAa 00y4YeHUe 110 OCHOBHOM 00pa3oBaTelIbHOM porpaMmme cpeHero obmero oopasosanus, ¢ 01.09.2023r.)

10 ximacc
No Tewma, paznen Kypca IIporpammHoOe conepkanue XapaKkTepucTrKa ESATEITbHOCTH 00yJatoNIIXCs Hcnonb3yembie S0P Bocnurarenbublii
n/m MOTEHIMAN  MPOTPaMMBI
BOCIIUTAHHUS  «YpOUHAs
JIESITETHHOCTE)
1 Brenenne B OCHOBHBIE npocTpaHcTBeHHbIE | OnpenensaTh IUIOCKOCTh Kak (urypy, B KoTopout | Poccuiickas PaszBuTne y
crepeomeTputo (24 | urypsr. BBITIOJTHSACTCS INIAHUMETPHSI. 3JICKTPOHHAS IIKOJIa 00yJarommxcs
q) [Monsatust crepeoMerpum: TouKa, | Jlematb  mpocTedmue  JorMYeckwe  BhIBOABI W3 | https://resh.edu.ru/subjec | mpocTpaHCTBEHHOTO
IpsiMasi, IJIOCKOCTh, MPOCTPAHCTBO. | AKCMOMATUKHU INIOCKOCTH. t/17/10/ BOOOpaKECHUS u
OcHoBHbIe mpaBmia uzo0paxenus | IIpuBoanTsb TIPUMEPBI peanbHBIX 00BEKTOB, JIOTHYECKOTO MBIIIICHHS
Ha pHUCYHKe IUIOCKOCTH, | MJIealu3aliel KOTOPBIX SBISIOTCS akcuoMbl reoMeTpun. | Enmnas xomnexnus LIOP | mytem
napauleNIbHBIX NPsAMBIX (0Tpe3koB), | M3y4ars, NpUMEHSTh NPUHLIMIIBI TIOCTPOESHHS CEUCHUI. http://school- CUCTEMaTHYECKOTO
CepeIMHbI 0Tpe3Ka Hcnonp3oBaTh 111 MOCTPOCHUSI CEUSHUH METOA cliesioB, | collection.edu.ru/ N3y4YECHUS CBOMCTB
[onsrus: TepeceKaronIfecs: | METOl BHYTPEHHETO HMPOCKTHPOBAHUS, METOJA IepeHoca TEOMETPUYECKUX Tel B
TUTOCKOCTH, TepeceKarouecs | CeKymel IOCKOCTH. MIPOCTPAHCTBE;
mpsiMast u IUIOCKOCTh; | PemaThs crepeomMeTpuyecKkue 3aladyd: Ha OIpeleIeHue pa3BUTHE
MTOJTYTIPOCTPAHCTBO. BUAa CEUCHHA W  HAXOXKACHHE €ro  IUIOIIAIM. TeOMETPUIECKON
MHororpaHHHKH, n300pakeHNe | AKTyalam3upoBaTh (AaKTBI W METONBl IDIAHUMETPHH, HHTYULHH;
MPOCTEHIINX  TPOCTPAHCTBCHHBIX | PEIIEBAHTHEIC TeMe, MIPOBOIUTH aHAIIOTHH. (dopmupoBanHue
¢uryp, HecylecTByomux | Mcrmonp3oBarh mpu  pelieHMH  3ajad  CIeIyIoIine abCTpaKTHOTO
00BEKTOB. aHnMeTpudeckue Gaxtel 1 MeToasl: Teopemsl Paneca MBIIUICHHS
AKCHOMBI CTEpPEOMETPHU U NIEPBbIC | U O MPOMOPLMOHANBHBIX OTpe3Kax. AJITOPUTM JICJICHUS pasBUTHE Yy yYalluxcs
CIECICTBUA U3 HUX. oTpe3ka Ha n paBHeIX uyacTted. Teopema MeHenas. IrpaMOTHOH  YCTHOM U
CrniocoObl  3agaHust HpsAMBIX M | PaBHOOenpeHHbI  TpeyroiabHuK.  PaBHOCTOpOHHHMI MUCbMEHHOU peuy;
IUIOCKOCTEH B IPOCTPAHCTBE. TpeyroibHUK. [IpsMoyronbHblil TpeyroabHUK. CBOMCTBO BOCITUTAHHE
O6o3HaueHus TIPSIMBIX W | cpemHel TWMHUM TpeyrojbHUKa. CBOWCTBO OMCCEKTPHCHI aKKypaTHOCTH,
TUTOCKOCTEH. yria TpeyroiasHuKa. CBOHCTBO MeIMaH TPEYTOJIbHAKA. HACTOMYMBOCTH u
Ceuenusi. M3oOpaxenue ceueHwit | [Ipu3Haku mogoOus TPEyroJbHUKOB. OPraHU30BaHHOCTH TIPH
mupamMuabl, Kyb6a u  mpusmsl | [lomyuaTe mpexacTaBieHHsT 00 OCHOBHBIX — dTamax MTOCTPOCHHUN
KOTOPBIE MIPOXOIT Yepe3 ux pédpa. | pa3BUTHS T€OMETPHH KaK COCTaBHOW YacTH (yHIaMEHTa TE€OMETPUYECKHUX.
N3o6paxeHue HepecevyeHusl | Pa3BUTHUS TEXHOJIOTHIL. Wunnuuposanue u
MOJTY4EHHBIX IJIOCKOCTEH. HOJIePIKKa
PackpamuBanue MIOCTPOEHHBIX HCCIIEI0BATEIbCKOM
CCUCHMH pa3HbIMU LIBETAMHU JIeSITEIIbHOCTH
Meron cnenoB A MOCTPOEHUS oOyyJaromuxcs

ceueHuil. CBolicTBa mnepecedeHUit
TIPSIMBIX u IJTIOCKOCTEH.

B paMKax peajan3aluun
UMW WHAWBUAYAJIbHBIX U




[TocTpoenue ceueHuit B nupamuze, TPYIITOBBIX
KyOe mo Tpém Toukam Ha pEOpax. HCCIIEI0BATEIbCKUX
Co3aHue BBIHOCHBIX YepTEKeH M NPOEKTOB,  4TO  JacT
3aIUCh [IaroB IMMOCTPOCHHS. oOygarommuMcs
[ToBTOpenue MIJIAHUMETPHUH. BO3MOKHOCTb
Teopema o0 TPOMOPHHOHATBHBIX npuobpectu HaBBIK
OTpe3Kax. [Homobue CaMOCTOSATEINEHOTO
TPEYTOJILHUKOB. Teopema pelIeHus] TEOPETHIECKOM
Menenas. Pacuérel B ceueHUsX Ha IPOOJIEMBI, HaBBIK
BBIHOCHBIX Y€pTeKax. TeHEpUPOBAHUS u
HcTopus pa3BUTUS IUIAHUMETPUH U odopmeHHs
CTEPEOMETpPHUH. COOCTBEHHBIX ujei,
HABBIK  YBAXUTCIBHOTO
OTHOIICHHUS K YYKUM
uzesiM, o(OPMIICHHBIM B
paboTax JPYTUX
HCCIIeIOBaTeICH, HaBBIK
Ty OJIUIHOTO
BBICTYTUICHHS nepen
ayIuTOpHUEH,
apryMeHTHPOBaHUS u
OTCTanBaHMs CBOEH
TOYKH 3PECHUSL.
Bsanmnoe Bzanmuoe pacrionoxenue | KimaccupuuupoBars B3auMHOE pacIioyioxeHue NpsMbIX B | Poccuiickas PazButne y
pacrojioxxeHue HPSIMBIX B NPOCTPAHCTBE. | MPOCTPAHCTBE, WIIIOCTPUPYS] PUCYHKAMHU W IIPHUBOJS | DJICKTPOHHAS ILIKOJA oOyyJaromuxcst
HPSIMBIX CkpeuuBaromuecs IpsIMBIC. | TIPUMEPHI U3 peabHON KU3HH . https://resh.edu.ru/subjec | npocTpancTBEeHHOTO
B mpoctpanctBe (6 | IIpusnaku ckpemuBaromuxca | JlokasplBaTb  TEOpeMy 0 CyILECTBOBAaHUU u | t/17/10/ BOOOPaKECHUS u
q) npsMbIX. JleMMma o0 mepeceyeHMM | €IMHCTBEHHOCTH IapajuIeNbHOW NPSIMOM, Mpoxoasiiei JIOTHYECKOTO MBIIIICHHS
rapajuieNbHbIX MPSAMBIX | Yepe3 TOYKY MPOCTPAHCTBA M HE Jiexaried Ha apyroi | Emwnas xomneknus [IOP | myrem
IJIOCKOCTBIO. [TapayieTbHOCTD | MIPSMOH; JIeMMY O TIepeCeUYeHHMH ITUIOCKOCTH nByMs | http://school- CHCTEMaTHYECKOTO
Tp€X TpsaMbIX. Teopema o Tpéx | mapamienbHBIMH — NPSAMBIMH;  TeopeMy o  Tpéx | collection.edu.ru/ M3YYICHHS CBOWCTB
MapajuIebHBIX MPSIMBIX. MapaIeTbHBIX MPSIMBIX. TEOMETPUUECKUX Tel B
Teopema o0  ckpemmBaronmxcs | Jloka3piBaTh TNPHU3HAK CKPEIIMBAIOMIAXCS  MPAMBIX, MIPOCTPAHCTBE;
HPSMBIX. TEOPEMY O CKPEIIMBAIOIINXCS TPSIMbIX. pas3BHUTHE
[MapamnensHoe  mpoekTHpoBaHue. | Jloka3plBaTh  TeopeMy O  PaBEHCTBE  YIJIOB  C reoMeTpUYECKOI
OcHoBHEBIE CBOWCTBA | COHANPABICHHBIMU CTOPOHAMHU. UHTYUIIWH;
[apajuleIbHOTO  TPOEKTHPOBaHus. | OOBSICHAT, 4YTO  Ha3bIBaeTCs  MAPAUICIBHBIM U (opmupoBanue
W3obpaxkeHne pasHbIX (UIyp B | HEHTPAIBHBIM IPOEKTHPOBAHMEM M KaK BBIIOJIHSIECTCS abCTPaKTHOTO
napauleIbHON MTPOEKINH. NPOEKTHPOBaHHUE (PUI'YP Ha IIIOCKOCTb. MBIIIICHUS;

IlentpanbHas mpoeKuus.

Jloka3pIBaTh CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHUS.

pa3sBUTHE y YYaIIUXCS




Vron C COHAIPABJICHHBIMH
CTOpPOHAMH. Vron MEXITY
TPSIMBIMH.

3amaun  HA  [OKa3aTeabCTBO U
HCCIEN0BaHUE, CBSI3aHHBIE c
PAcCIIOIOKCHHEM MPSIMBIX B
MIPOCTPAHCTBE.

N300paxkaTh B MHapajUiCIbHOW MPOCKIUU  Pa3HEIC
TCOMETPUYECKUE (PUTYPHI.

Pemathk cTepeoMeTpudeckue 3aad Ha JOKa3aTeIbCTBO
U UCCJICJIOBAHKE, CBSI3aHHBIE C PACIOJIOKEHHUEM TPSIMbIX
B IIPOCTPAHCTBE.

[IpoBoauTh AOKA3aTENbHBIE PACCYKICHUS IIPU PELICHUN
FEOMETPUYECKUX 3aJ[ad, CBS3aHHBIX CO B3aUMHBIM
PAacIOJI0KEHUEM MIPSMbBIX B IIPOCTPAHCTBE.

CpaBHHBATh, aHAIM3UPOBATh M OLICHUBAThH YTBEPIKICHUS
C IEJbIH0 BBISBJICHUS JIOTHYCCKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

MonenupoBaTh pealibHbIE CHTYalldd, CBS3aHHBIC CO
B3aWMHBIM PACIIOJI0KECHUEM MPSAMBIX B IPOCTPAHCTBE, HA
SI3BIKE TCOMETPHH.

HccnenoBaTh MOCTPOCHHBIE MOJCIH C HCIOJIB30BAHUCM
FEOMETPUYCCKHUX TOHSTHI U TeopeM, anmapara anreopsl,
uudpoBeix pecypcoB. Ilomydyate mNpeACTaBICHHE O
[EHTPATHLHOM MPOSKTHPOBAHUK M 00 MCTOPUU padOT IO

IrpaMOTHOH  YCTHOM U
[IMCBMEHHOMN peun;
BOCIIUTAHUE
aKKypaTHOCTH,
HaCTOWYMBOCTH u
OpPTaHW30BaHHOCTH TIPU
MTOCTPOCHHUN
TE€OMETPUYECKHUX.
AKTHBHU3aUA
[103HABaTEIbHON
JIeSITEIbHOCTH;
MIpUBJICYEHUE BHUMAHUS
yuamxcs K
LIEHHOCTHOMY  aCIIEeKTY
H3y4aeMbIX Ha YpOKax
SIBJICHUH; TpPUBJICUCHUE

BHUMaHHS yYalUXxcs K
o0cy)X1aeMoil Ha ypoke

TEOPHH NEPCICKTHUBEI. nHpOpMAaNNY;
[TapamnensHOCTH [MonsaTus: mapamrensHOCTh npsiMoit | Kimaccudunuposathb B3aMMHOE pacnionoxxenne | Poccuiickas [IpuBneyenne BHUMaHHS
TPSMBIX 1 TUIOCKOCTH B IIPOCTPAHCTBE. OpsAMOM W IUIOCKOCTH B TIPOCTPAHCTBE, NPUBOMS | AIIEKTPOHHAS IIIKOJIA YHaImxcst K
Y TUTOCKOCTEH [Tpu3Hak mapamieaTbHOCTH MPSAMOK | COOTBETCTBYIOIIME MPUMEPHI 3 peabHON KU3HU. https://resh.edu.ru/subjec | oOcyxmaeMoii Ha ypoke
B IIPOCTPAHCTBE u IIJIOCKOCTH. CsaoiictBa | @opMynUpOBaTh ONpeAEICHNE TapalleIbHbIX t/17/10/ nHdopmanny;
(8 9) NapajuleIbHOCTH npsMoit U | IpsIMOH U MJIOCKOCTH. MHULUUPOBAHUE u
IIJIOCKOCTH. Joka3piBaTh NpU3HAK O mMapauienbHOCTH npsimod u | Egunas komnekuus LHHOP | momnepskka
I'eomerpuucckue 3a1a4u Ha | IUIOCKOCTH; CBOWCTBA MAapajUIeIbHOCTH TpsMoi u | http://school- HCCIIeI0BATENIbCKON
BBIYKCICHHE M  J0Ka3aTelbCTBO, | MIOCKOCTH. collection.edu.ru/ JIEeATETIBHOCTH
CBS3aHHBIC C TMAPAJUICIBHOCTHIO | CTEPEOMETPUYCCKHE 3a1a4H BBIYHCICHUS IIKOJIbHUKOB;
TIPSIMBIX u IUIOCKOCTEH B | 1 JOKa3aTeNbCTBO, CBS3aHHBIE C TAapauIeIIbHOCTHIO BOCIIMTaHHE
MIPOCTPAHCTBE. TPSMBIX M INIOCKOCTEH B MIPOCTPAHCTBE. 9KOJIOTHIECKOTO u
IToctpoenue ceueHus, | PemaTh mpakTudeckue 3aJa4d Ha MOCTPOCHUE CEYCHUH T'yMaHUCTHYECKOTO
MPOXOMAAIIETO  Yepe3  JaHHYI0 | Ha depTekax TeTpadapa W mapamienenurnena. Pematsh MBIIIUICHIS,
TIPSIMYTO Ha gepTexe W | CTepeOMETpUYECKHUE 3a1a9H, C AKTUBU3ALIHS
NapajuleIbHOTO  APYrod MpsMOM. | MOCTPOCHHEM CEYEHHI IJIOCKOCTHIO. [103HABaTEIbHON
Pacuér otHomeHUH. | [IpOBOANTH JIOTMYECKH KOPPEKTHBIC —JIOKa3aTCIbHBIC JIESITeIIbHOCTH,
[Mapannenbuas MPOCKIUS, | PACCY)KICHUS TIPU PEIICHHH T'COMETPHUYCCKUX 3ajad,
MIPUMCHECHUE CBSI3aHHBIX C MapaJUIEIbHOCTBIO IUIOCKOCTEMH.
JUTS TIOCTPOCHHSL ceueHMid KybOa m | CpaBHUBaTh M aHAIU3UPOBATh pPEAJbHBIC CUTYAIlWH,
napasuiesieumne a. CBs3aHHBIC C IMAPAJUICIBHOCTBIO MNPSAMOW M IUIOCKOCTU
CBoilicTBa  mapajjieNienuies;a W | B MPOCTPAHCTBE; MOJCIHPOBATH pPEaJbHBIC CHTYAIWH,




MIPU3MBI.
IMapannensusle mnockoctu. [pu

3HaKM  MapajuleIbHOCTU  JBYX
IIJIOCKOCTEH. Teopema 0
MapauIeIbHOCTH "
€ANHCTBECHHOCTH TUIOCKOCTH,

MIPOXOJIATICH Yepe3 TOUKY, He TIPH
HaJUISKAIIYIO JTAHHOHU TJIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBA3aHHBIC C MAPAJJICIIbHOCTBIO

OpsIMO M IUIOCKOCTH B TMPOCTPAHCTBE, Ha SI3bIKE
TEOMETPHUH.

CaoiicTBa rapajuiebHbIX IJIOCKOCTEM: o
MapajIeIbHOCTH TIPSIMBIX nepecedeHus pH

MepeCceYeHUH JIBYX NMapaUIeIbHbIX MJIOCKOCTEN TPEThEH;
00 oTpe3kax MapajUIeNbHBIX NPAMBIX, 3aKITIOYEHHBIX
MEXIy MapajuleIbHBIMHA IDIOCKOCTSAMH; O IEpPECeUCHHU
IPSIMOM C IBYMsI TapaJUICIGHBIMA TIOCKOCTSIMH.

[TepnenqukynsipHOCT
b TIPSAMBIX

Y TUIOCKOCTEH

B IIPOCTPAHCTBE

(26 u)

IToBTopenue: Tteopema Iludaropa
Ha IUIOCKOCTH, TPUTOHOMETPHS
IpsIMO-

YroJIbHOTO TPEYroNbHUKA
CaoiicTBa Ky0a 1 NPsIMOYTOJILHOTO

napaJuiesenumneaa Brruucnenue
JUIMH ~ OTPEe3KOB B  Kybe H
MPSIMOYTOTEHOM

mapajuiesieumnee.

IleprieHIUKYIAPHOCTH TIPAMON
u MJIOCKOCTH. IIpuznax
MEPIICHANKYISIPHOCTH TIPSIMOH U
IIJIOCKOCTH. Teopema o
CYILIECTBOBAaHUH u
€IMHCTBEHHOCTH MPSIMOH,
IpoXosIeit yepes TOUKY
MIPOCTPAHCTBA u

HNEePHEHAUKYIAPHON K IIOCKOCTH.
IInockocTu U NEpPHEHAUKYISIPHBIE
UM

IpsSMBIC B MHOTOTPaHHHKAX.

AKTyanm3upoBaTh (GakThl W METOJBl TUIAHUMETPHUH,
pelieBaHTHbIC TeME, TIPOBOIUTh aHAIOTHH.
DopMyIHUpOBaTh ONPEACICHUS:  MEPICHIUKYIISIPHBIX
OpsIMBIX B MPOCTPAHCTBE, OMNpEACICHUE MPSIMOIA,
MNEPICHIUKYISIPHON K IUIOCKOCTH.

Jloka3bIBaTh: JIEMMY O MEPICHAUKYJISAPHOCTH  MPSMBIX
Y UX NEPIEHIUKYISIPHOCTHIO K MJIOCKOCTH.

JlokaspIBaTh: TeopeMmy, BEIPAKAIOITYIO TIPU3HAK
MEePICHINKYISIPHOCTH NPSIMOA U TUIOCKOCTH, TEOpeMy
O CYIIECTBOBAaHMM W  EAWHCTBEHHOCTH  MPSIMOIA,
poXOoasIIeH yepes JAHHYIO TOUKY "

MEPIEHIUKYIISIPHON K JAHHOM IJIOCKOCTH.

N306paxaTh B3aWMHO NEPHNEHAUKYISAPHBIE MPSIMYIO H
IUIOCKOCTb.

®opMynupoBaTh  CBOWMCTBO
OTHOIICHHUIO K INIOCKOCTH.
ITonyuats mpencraBiaeHue O 3HAUEHUU MEPIEHIUKYIISIpa
Uit apyrux obmactedl Hayku ((puU3HMKa, SHEpreTHka,
Ja3epHBIC TEXHOJIOTHUH), B pCallbHON JKU3HU (TCXHHKA,
OKpYyXKaroIiasi 00CTaHOBKa).

Jloka3pIBaTh yTBEpXKACHUS, CBSI3aHHBIE C TPOEKIUEH
MpsSIMOM Ha IUIOCKOCTh, HEMEPIECHIUKYIAPHYIO K 3TOM
MPSIMOH.

Jloka3piBaTh TEOpeMy O TpEX NEPHEHAUKYISIpaX U
TeopeMy 00paTHYIO TeopeMe O TpEX NMePIeHANKYJIpax.
ITonyuats MpeCTaBICHHE o0  OpTOroHaJLHOM
MPOEKTUPOBAHUU.

Joka3pIBaTh TEOpeMy O MPOEKLUHUU TOUKM Ha MPSMYIO.
Pemarts crepeomerpudyeckue 3ajaud, CBA3aHHBIE C
NEPIEeHIUKYISIPHOCTBIO NPSMOM U IJIOCKOCTH.

Pemarp  mpuxmamHple  3amadd, — CBA3aHHBIE  C

NEepIeHANKyspa 110

Poccuiickas
9JIEKTPOHHAA ILIKOJIA
https://resh.edu.ru/subjec
t/17/10/

Enunas xonnexuus [TOP
http://school-
collection.edu.ru/

AKTHBHU3aUA
[103HaBaTEIbHON
JIESITeIIbHOCTH,
MPUBJICUCHIE BHUMAaHUS
yUaIuxcs K
LEHHOCTHOMY  aCIIeKTY
M3y4acMbIX Ha ypOKax
SIBJICHUH; TPUBJICUCHUE
BHUMAHHSA YyYaIIUXCSI K
o0cy)X1aeMoil Ha ypoke
nH(pOPMAIINY;




HAX0X/ICHUEM T€OMETPUYECKUX BEIUYHH.
Pemates crepeoMerpuueckue 3ajaud, CBSI3aHHBIE C
MPUMEHEHUEM TEOpeMbl O TpEX MEPHEHIUKYISIpax,
Hax0JICHUEM PACCTOSHUM, TOCTPOCHUEM MPOESKIIHIA.
CpaBHHMBAaTh M aHAIM3WPOBATH YTBEPXKICHUS C IENBIO
BBISIBIICHHUS JIOTHYECKH KOPPEKTHBIX M HEKOPPEKTHBIX
paccyxaeHui.

AHanmm3upoBaTh W MOJIEIIUPOBATh HA SI3BIKE TC€OMETPHUH
peanbHBIE CUTYAaIHH, CBsI3aHHBIE c
NEPIeHIUKYISIPHOCTEIO  NPSIMOML U IUIOCKOCTH;
UCCIIEIOBaTh MOCTPOCHHBIE MOJENH, B TOM 4YHCIE U C
WCIIOJIb30BAaHUEM alrapara anreOpol.

Yrael u paccrosaus | [loBTopeHue: yroiu MEXIy | AKTyanm3upoBaTh (aKThl M METOIbI IUIaHUMETpuH, | Poccuiickas PasButue KkpeaTHBHOTO

(16 1) TIPSIMBIMH Ha IUIOCKOCTH, | pEIeBaHTHBIC TeMe, MIPOBOIUTH AQHAJIOTHH. | ANEKTPOHHAS IIKOJIa MBIIIUTCHUS
TPUTOHOMETPHUSI B MPOHM3BOJHLHOM | DOpMyIMpOBaTH OMNpENEIICHHE JBYTPAHHOTO YTIiia https://resh.edu.ru/subjec | (camocTosTenbEHOE
TPEYroJLHUKE, Teopema | Jloka3pIBaTh CBOMCTBO pPaBEHCTBA BCEX JIMHEHHBIX yrioB | t/17/10/ MIPUMECHEHHE 3HAHWH,
KOCHHYCOB. JIBYTPaHHOTO YIJIa . CII0co00B JIEUCTBU,
IToBTOpeHue: yromn Mexnay | KmaccudumnuposaTs nByrpaHHbIe yIIbl B 3aBUCHMOCTH | Ennnas xosmeknus [JOP | monck — HecTaHmTapTHBIX
CKpEIUBAIONIMMHUCS TPSIMBIMA B | OT MX TPaJIyCHOW MEpPHI. http://school- pElIeHnH); aKTUBU3AIUS
npoctpanctBe.  ['eomerpuueckue | dopmynupoBaTh onpeeneHue B3auMHO | collection.edu.ru/ [103HABaTEIbHON
METOJIbl BBIYHCICHUS YTV MEXAY | MEPHCHINKYISPHBIX MIOCKOCTEH. JIeSITEIbHOCTH;
MPSIMBIMHA B MHOTOTDAaHHUKaX. Jloka3bIBaTh TEOpPEMY O TPU3HAKE MEPICHAUKYISIPHOCTH MPUBJICUCHIE BHUMAaHUS
JByrpannsiit  yron.  CBOWCTBO | ABYX ILIOCKOCTEHl. ydamuxcst K
JUHEWHBIX  YIIOB  JByrpaHHoro | ®opmymupoBath  ciieAcTBUe (M3 [pHW3HAKAa) O LIEHHOCTHOMY  aCIIEKTY
yria. [lepenaUKyISIpHBIE | TEPICHANKYIISIPHOCTH IUIOCKOCTH, KoTOpas M3ydaeMBIX Ha ypOKax
IIJIOCKOCTH. MepHEeHAUKYJSIpHA MPSIMOHM, MO KOTOPOW MepeceKaroTcs SIBJICHUH; TpPUBJICUCHUE
CaoiicTBa B3aMMHO | IIBE INIOCKOCTH, 3TH IUNIOCKOCTSIM. BHUMAHHSA YyYaIIUXCS K
MEePIEHANKYISPHBIX  IUIOCKOCTEH. | JlOKa3pIBaTh YTBEPXKACHHUS O €ro CBOMCTBAaX; TEOPEMY U o0cy)X1aeMoil Ha ypoke
[Tpu3nHak MEePIeHANKYIIPHOCTH | CIIEACTBHE M3 He€ O AWAaroHAIAX MPSMOYTOJIHHOTO nHpOpMaLNH;
IJIOCKOCTEH; TeopemMa O TMpsAMOW | MapajuleNieluIena. BOCIIUTAHHE
mepeceueHus IBYyX IUIOcKocTed | Pemate crepeoMerpuueckue 3ajaud, CBSI3aHHBIE C T'YMaHHCTHYCCKOTO
MIEPIICHANKYJISIPHBIX TPEThEH | MEePHEeHAMKYSIPHOCTh  MPSAMBIX M IUIOCKOCTEH, MBIIIUICHUSL.
IJIOCKOCTH. UCTIONB3YS TUIAHUMETpUIECKHE (DaKThl U METOTBI. [IpuBncueHre BHUMAaHUS
[psiMoyrosbHeIi napasienenunes; | [IpOBOAUTh JIOTHYECKH KOPPEKTHBIC —JOKa3aTCIbHBIC yUaIuxcs K
Ky0; HU3MEPCHUS, CBOMCTBa | pacCyXIeHHUs] NpPU PELICHUH TEeOMETPUUECKUX 3ajad, 00cy)X1aeMoil Ha YpOKe
MPSIMOYTOJIBHOTO CBSI3aHHBIX c MEPIICHANKYIIPHOCTHIO uHpOpMALUY;
mapaienenunena.  TeopemMa 0 | mmockocTel. AHATM3HPOBATHE W MOJAEIMPOBATH Ha S3BIKE WHUIAAPOBAHNE u




JIUArOHAJTH OPSMOYTOJIBHOTO | TCOMETPUM  peallbHbIC  CHTYallMd, CBSI3aHHBIC C MOJIICPIKKA
napajuiesielinea U CICICTBUC U3 | MEePICHIUKYISPHOCTHIO IPSMBIX U IIOCKOCTCH. HCCIICI0BATEIBCKON
He€. AHATM3UPOBATh u | MccnenoBaTh MOCTPOCHHBIC MOJEIH, B TOM YHUCIC U C JIESITeIIbHOCTH
MOJICTNPOBATh Ha S3BIKE | MICTIONB30BAHMEM ariaparta ajareOpsl. IIKOJIFHUKOB;
TEOMETPUH peallbHBle CHUTyalwH, | PemaTte  mpukiagHele  3amadd, — CBS3aHHBIE  C BOCIIMTaHHE
CBSI3aHHBIC C | HaXx0XIICHHEM T€OMETPHUCCKIX BETUIHH. 9KOJIOTHIECKOTO u
MEPIICHANKYIISIPHOCTBIO TIPSIMBIX U TYMaHHCTHYECKOTO
IUIOCKOCTCH. MBIIIJICHHS,
HUccrnenoBath MTOCTPOCHHEIE AKTUBU3ALIH
MOJIENIM, B TOM 4YHCIE M C MMO3HABATEIBHOM
UCIOJNB30BAHUEM  ammapara  a JIESITEIIbHOCTH,
nredper.Pernats MPUKIIATHBIC
3a]1auu, CBSI3aHHBIC C HAXOXKICHUEM
TCOMETPUYCCKUX BEIINYHH.
MHororpaHHUKH Cucremarusanus 3HaHuil: | Paborath ¢ y4yeOHUKOM: 3agaBaTh BOMPOCHI, nenath | Poccuiickas Wunnuuposanue u
(7 9) MHOTOrpaHHHK ¥ €ro JJICMCHTHL. | 3aMeuYaHHs, KOMMEHTAPHUH. AJIEKTPOHHASI LITKOJIA MOJIICPIKKA
IMupamuna. Bubt nupaMu. | AHaAIM3HpOBaTh pemieHue 3amaun.PrucoBaTth Beimykibie | https://resh.edu.ru/subjec | mccnemoBaTenbekoi
[IpaBunbHas  nupamuna.llpu3ma. | MHOTOTpaHHUKH c 3aIaHHBIMH cBoiictBamu; | t/17/10/ e TEITBHOCTH
IlpsiMas ¥ HaKIOHHAS TIPU3MBI | BOCCTAHABIMBATH 00wt BHT BBITYKJIOTO obOygarommuxcs
[IpaBunbHas mpm3ma.  [IpsAMoil | MHOTOTpaHHUKA IO IBYM ero mpoekiusaMm. JlokaseiBath | Egmnas komreknust [IOP | B pamkax peanuzanuu
napayuiesienuIe, TPSIMOYTOJIbHBIN | CBOWCTBA  BBIMTYKJIOTO  MHOTOTpaHHWKa.  PucoBats | http://school- MMW WHIUBUAYATbHBIX U
napayiesenumnen, Kyo. BBIMYKJIbIE MHOTOTPAaHHMKH C pa3HOW dinepoBoit | collection.edu.ru/ TPYTIIOBBIX
BerimykJeie MHOTOTPaHHHKH. | XapaKTePHCTUKOM; HCCIICI0BATh BO3MOXKHOCTHU HCCIICIOBATEIBCKIX
Teopema Diinepa. [IpaBwibHBIC W | MONyYCHUs pe3yibTaTa MPU BAPLUPOBAHUU TAHHBIX. MIPOEKTOB
MOJTYTIPABUIbHBIC MHOTOTPAHHUKH. | J[OKa3piBaTh CBOWCTBA IMPAaBHIBHBIX MHOTOTPAHHHKOB.
[TnanupoBath MMOCTPOCHHE MPaBIIbHBIX
MHOTOTPAaHHHKOB Ha TIOBEPXHOCTSIX JAPYTUX MPABHIBHBIX
MHOT'OI'PaHHHKOB.
Bektopst [MonsTne BEKTOpa HA IUIOCKOCTH W | AKTyanu3upoBaTh (akTBl W METOABI IUIaHUMETpuH, | Poccuiickas AxTuBH3aIUSL
B mpoctpanctee (10 | B mpocTpaHCTBeE. pelieBaHTHBIE TeMe, IPOBOIUTH aHajIoruu. OnepupoBaTh | MEKTPOHHAS IIKOJIA MTO3HABATENbHOM
q) CymMMa ® pa3HOCTb BEKTOPOB, | MOHATHSAMH: BEKTOpP Ha IUIOCKOCTH M B TPOCTpPaHCTBE; | https://resh.edu.ru/subjec | nesTensHOCTH;
TIPaBUIIO napajuiesienunena, | KOMIUIAHApHBIE — BEKTOpHl.  [IpuBomuth  mpumeps | t/17/10/ MIPUBJICYCHUE BHUMAaHUS
YMHOXCHHE BEKTOpa Ha YHCIO, | (U3MYECKUX BEKTOPHBIX BenmmumH. OcBaWBaTh IpaBmia YHaImxcst K
pasjoXeHre BeKTopa 1O 0a3ucCy | BBHIMOJHEHUS JCHCTBUM  cllo)keHWUss W BbraurtaHus | Exgwnas komreknus IIOP | meHHOCTHOMY — acrmekTty
TpEX BEKTOPOB, HE JISKAIUX B | BEKTOPOB, YMHOKCHHS BeKTOpa Ha umcio. JlokaswiBaTh | http://school- M3y9aeMbIX Ha YpoOKax
omHoW  mwiockoctd.  CkalspHOE | MPU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB. collection.edu.ru/ SIBIICHUI; TPUBJICYCHUC

[IPOU3BE/ICHUE, BBIYHCICHUE Yria
MEXIy BEKTOpaMHU B IIPOCTPAHCTBE.
[Ipocreiiine 3a1auu ¢ BEKTOpamH.

I[OKaSI)IBaTI) TCOPEMY O pa3JIOKCHUU 00010 BEKTOpa 110
TpéM JAAaHHBIM HCKOMIIJIaHAPHBIM BEKTOPaM.

BHUMAHHUs Yy4YaIlUXCs K
00cyX1aeMoil Ha YpOKe
nHdopmanumy;




JBrxeHus

(59)

JBrxeHust MIPOCTPAHCTBA.
OToOpaxeHus. JBmxeHus u
PaBEHCTBO ¢uryp. Oo6mue
CBOICTBa JIBHOKEHUH. Bunsr
JIBIDKCHUI: rapajuiesIbHbI N

MepeHoc, EHTPalbHAsS CUMMETpUS,
3epKajibHasi CHMMETPHs, HOBOPOT
BOKpyr mpsmoid. IIpeoOGpazoBanus
nogo6wust. [Ipsmas u chepa Ditnepa.
I'eomerpuucckue 3amauu Ha
MPUMCHCHUE IBHKCHUS.

IIpumeHsTh NpaBuiIa BHIIOJHEHUS NEHCTBUIM CIOXKEHUS
Y BBIYMTAHUSI BEKTOPOB, YMHOXKEHUS BEKTOpA HA YHUCIIO
MU PELICHUU 3a]a4.

HaxomuTh KOOpAWHATHI BEKTOpa B JaHHOM 0a3uce W
CTPOUTH BEKTOP IO €0 KOOPIUHATAM.

BcnoMHUTE omipesieNieHre CKaIsIpHOTO YMHOXKEHHS U €T0
CBOWMCTBA. BpMHCIATH C€ MOMOMIIBIO  CKaJISPHOIO
YMHOKEHUSI JUIMHBI BEKTOPOB, YIVIBI MEXIYy HHMHU,
YCTaHABJIMBATh NIEPIICHIUKYISIPHOCTh BEKTOPOB.
AHanu3upoBaTh U MOJEIUPOBATH Ha SI3bIKE T€OMETPUU
pCaIbHBIC CHUTYyallud, CBs3aHHBIE C (U3UICCKUMU
BEKTOPHBIMU BEIMYHMHAMHU.

Hcnonp3oBath mpu pelIeHUH 3a7ad, CBS3aHHBIX C
BEKTOpPaMH B IPOCTPAHCTBE, IIAHUMETPUICCKUE (haKThI
M METOJIBI.

CBOOOIIHO OMEpPUPOBATHL TMOHATHSAMH: OTOOpaKEHHE
NpocTpaHcTBA Ha ce0s, [BHXKCHHE IPOCTPAHCTBA;
LUCHTpalbHAsl, OCeBasi M 3epKalbHAasE CUMMETPHH,

napauIeNbHBIA MEPEHOC; PABEHCTBO U TIo00He GUryp.
Jloka3plBaTh YTBEPXKICHHUS O TOM, 4YTO IEHTpPaJbHAsd,
oceBasl W 3CpKaJibHAasi CHMMCTPHH, MapaJUICIbHBIN
HNEpEeHOC  SABISAIOTCS  JIBUKEHUSAMH. BrmmonssaTh
npeobpa3oBaHus 000U,

OnepupoBaTh TOHATUSAMHU: TpsiMas U cdepa Diinepa.
Pemars reomerpuueckue 3ajaud C HUCIONb30BaHHEM
JIBHYKCHMIA.

Hcnonp3oBaTh TpH  pEIICHWH  334a4  JIBIDKCHHS
npocTpaHcTBa W HMX  cBoicrBa.CpaBHMBaTH U
aHATM3UPOBATh YTBEPKACHHUA C LEIbIO BBISBICHUS
JOTUYECKH KOPPEKTHBIX 1 HEKOPPEKTHBIX PACCYKACHHH.
HccnenoBaTh HOCTPOSHHBIE MOACIH.

Vcnons30BaTh 1U(poOBbIE pECypCHI.

Poccuiickas
JNIEKTPOHHAS ILIKOJIA
https://resh.edu.ru/subjec
t/17/10/

Enunas xomnexmus LIIOP
http://school-
collection.edu.ru/

Wunnuuposanue Hu
MOAJEPKKA
HCCJIEI0BATEILCKOM
ESTEILHOCTH
00yJarommxcs

B paMKax pealu3andu
MMU WHIUBUAYATbHBIX U

IPYIIIOBBIX
HCCIIeI0BATEIbCKUX
NPOEKTOB,  4TO  JacT
oOyJarommumcs
BO3MOXXHOCTb
npuodpecTu HaBBIK
CaMOCTOSTEILHOTO
pELIEeHUs] TEOPETHYECKO
IPOOJIEMBI, HaBBIK
TeHePUPOBaHHUS u
o(hopMIICHHS
COOCTBEHHBIX HJIEMH,
HaBBIK  YBaXKHUTEIHHOTO
OTHOUICHHST K YYXUM
uziesM, ohOPMIICHHBIM B
paborax JIPYTHUX
uccienoBaTesiell, HaBBIK
Iy OJIMYHOTO
BBICTYIUICHHS nepen
ayJIuTOpHUEH,
apryMEeHTHPOBaHHUS u
OTCTauBaAHHUSA cBoeil

TOYKH 3pCHUA.

OBIIEE KOJIMYECTBO YACOB - 102
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Tewma, pa3nen kypca

HpOl"paMMHOC COACPIKAaHUC

XapaKTepI/ICTI/IKa JACATCIBbHOCTU 06yqa}0u11/1xcsl

Hcnons3yemsie 0P

BocnurarenbHbIi

n/n MOTEHLMAJl POIPAMMBEI
BOCIIUTAaHUA  «YpouHas
JIESITENBHOCTB Y
1 Amnanutnyeckas [ToBTOpEHUE: KOOPAMHATEI BEKTOpa | AKTyalau3upoBaTh (akTel M METOIbl IuTaHuMeTpuH, | Poccuiickas PazBurtue y
reoMeTpust Ha IUIOCKOCTH M B IIPOCTPAHCTBE, | PEJIECBAHTHBIE TEME, MNPOBOAUTH aHajloruu. CBOAMTH | AJIEKTPOHHAS IIKOJA oOyyJarommxcst
(1549) CKaJsIpHOE NIPOM3BEJICHUE | ACHCTBUS C BEKTOPAMM K aHAJOTHYHBIM AEHCTBUAM C uX | https://resh.edu.ru/subjec | mpocTpancTBEeHHOTO
BEKTOPOB, BBIUUCIICHHE  YIja | KOOpAMHATAMHU. t/17/11/ BOOOpaKECHUS u
MEXy BEKTOpaMH B IIPOCTPAHCTBE. | BCIIOMHUTD onpeneneHne CKaIsipHOTO YMHOXKEHUS U €ro JIOTHYECKOTO MBIIIICHHS
VYpaBHeHHe mOpsaAMOi, mpoxondimiei | cBoiicTBa. Belumcmsate ¢ moMomblo  ckanspHoro | Exgunas xomnekuums LHOP | mytem
yepe3  JBE  TOYKW.YpaBHEHHE | yMHOKEHHs JJIMHBI BEKTOPOB, YIJIBI MeXAy HumH, | http://school- CUCTEMaTHYECKOTO
IJIOCKOCTH, HOpMasb, YpaBHEHHE | YCTaHABJIUBATH TepHeHIUKYIIpHOCTE | collection.edu.ru/ M3YYICHHS CBOWCTB
IUIOCKOCTH B OTpe3Kax BekropHoe | BeKTOpoB.BEIBOANTH ypaBHEHHE IUIOCKOCTH U (opmyiy TEOMETPUYECKUX TENl B
MIPOU3BEICHUE. JluHeiliHBIE | pacCcTOSHHUA OT TOYKHM [0 IuIockocTH.Pemate 3amaum, MIPOCTPAHCTBE;
HEpPaBEHCTBA, JIMHEWHOE | coueTass KOOPAWMHATHBIM W  BEKTOPHBIA  METOJBI. pazBuTHE
mporpaMmupoBaHue. AHaIuTHIecKu | [IpoBOANTE JOTHYECKM KOPPEKTHBIE IOKa3aTelIbHbIE TeOMETPUYIECKOI
€ MeToAbpl pacuéra yria MEXAY | PAcCY)KICHUS HPH PEHICHHHM T€OMETPHYECKUX 3a1ad Ha HUHTYWLH;
OpsSMBIMM M IUIOCKOCTSIMM B | IPUMEHECHHE BEKTOPHO-10Ka3aTeIbCTBO (dopmupoBanue
MHOT'OTpaHHHKA. dopmyrna | MaTeMaTHYECKUX OTHOLICHUH, HaXOXK/ICHHUE abCTpaKTHOTO
paccTosiHMS ~ OT  TOYKHM  JIO | TCOMETPUYECKUX BEIMYMH (IUIMH, YIJIOB, IUIOLIANEH, MBIIIICHUS;
IUIOCKOCTH B KOOPJHHATaX. 00bEMOB). pasBUTHE Yy YyYalluxcs
Haxoxnenne paccrostHuit ot Touky | Mcrnonp30BaTh npu pelIeHUH CTEPEOMETPUYECKUX 3a1ad IPaMOTHOH  yCTHOH W
0 IJIOCKOCTM B Ky0e W | IulaHuMmeTpuyeckue ¢aktel W Meroxsl.lIpoBomuts IIMCBMEHHOH peuw;
MPaBUIBHOM MUpaMuze. JOTUYECKH KOPPEKTHBIE IOKA3aTEIbHBIE PacCyXICHUS BOCITUTAHHE
IPH PELICHUH CTEPEOMETPHUUECKHX 3a7ad. aKKypaTHOCTH,
CpaBHHBAaTh ¥ aHAIN3HPOBATh PEAJbHBIC CHTYAllUd U HAaCTOWYHBOCTH u
BBIIBJIATH BO3MOXKHOCTH €€ MOJEIMPOBAHMSA Ha SI3BIKE OpPraHU30BaHHOCTH TIPH
TEOMETPHUH. MOCTPOSHHUU
MonenupoBark  peajbHYI0O CHTyalMli0 Ha  SI3bIKE Ie€OMETPUYCCKHX.

TEOMETPHUH U UCCIEeA0BaTh NOCTPOCHHBIE MOJIEIH, B TOM
YUCIC W C UCIOJNB30BAaHMEM ammapara alreOpsl,
KOOPJIUHATHOTO METO/a.

AHanu3upoBaTh U MOJEIUPOBATH Ha SI3bIKE T€OMETPUU
peaIbHBIC  CHTYallud, CBS3aHHBIC BCKTOpaAMH U
KoopanHaTamu.lccneqoBaTh MOCTPOSHHBIE MOJETH, B
TOM YHCIIE ¥ C UCIIOIb30BAaHIEM allapara aareOpsl.
Vcnonp30BaTh KOMITBIOTEPHBIE TIPOTPAMMEL.




3HAKOMHUTBCS C HCTOpHCﬁ Ppa3BUTHA MAaTCMATUKU.

IToBTOpEHue, Ceuenust MHOTOTpaHHUKOB: | CTpouTh cedeHus. PemaThcTepeomerpuieckue 3amaqu | Poccuiickas dopmupoBanue y
0000meHune CTaH/apTHBIE MHOTOTPaHHHMKH, | HA  JIOKA3aTEJIbCTBO MAaTeMaTHYECKMX  OTHOLICHWH, | JIEKTPOHHAs HIKOJA ydarmxcs
W CcUCTeMaTH3alusl | METOX  CJEJIOB,  CTaHAApTHBIC | HAXOXICHHWE TeOMETPHYECKMX BEJMYMH (IJIMH, yrios, | https://resh.edu.ru/subjec | mpexcraBienus 0
3HaHU IUIOCKOCTH, NIepeceyeHus NpsIMbIX U | Tuiomanel, o0bémo).Mcnons3oBate mnpu  pemenuu | t/17/11/ FCOMETPUM KaK 4acTu
(15 gacoB) IUIOCKOCTEH CTEPEOMETPUUECKHX 3a1a4 IUIaHUMETpUYecKue (aKTbl U oO1eyenoBeyecKom
IMapannensHbie HpsIMBbIE U | METOJIBL. Enunas xomnexknus LHHOP | xynsTypsr;
IUIOCKOCTH: napajutensHele | [IpoBoanTh JOrMYecKH KOpPpEKTHBIE JoKasaTeibHble | http://school- BOCHHO-TIATPHOTHYECKOE
CeUyeHMs], PAcYETOTHOIICHUH, YIIIbI | pacCy)KICHHS TPH  pEIIeHnd  cTepeoMmerpuieckux | collection.edu.ru/ BOCIIUTAHHUE yYaIIUXCS:
MEXIY ckpemuBaromuMucs | 3agad.CpaBHUBaTE W AHAIN3UPOBATh  pEalbHBIC cooOrmeHne
npsmbivu. I lepienanKysIpHBIE CHUTYall! Y BBIIBIISITH BO3MOXXHOCTb €€ MOAEIHPOBAHUS UCTOPHUYECKHUX JIaHHBIX,
psAMbIE " IUIOCKOCTH: | HA  $3bIKE  reOMeTpuH.MOAeInpoBaTh  peanbHYIO MOKAa3bIBAIOIINX  pOJb
CTaHAAPTHBIC Mapsl | CUTyalMI0 Ha S3bIKE TEOMETPUM M  HCCIEIOBaTh yu€HBIX — MaTEMaTHUKOB
MEPIECHANKYISIPHBIX IUIOCKOCTEH M | IOCTPOCHHBIE  MOJENH, B TOM dYHCIE U C B YKpETIJICHUH
HPSIMBIX, CUMMETPHH | MCIOJIb30BaHMEM  amnmapara  aireOpsl.lcmnonbs3oBaTh 000pOHHO MOIIH
MHOTOTPaHHUKOB BBIYHMCIICHUS | KOMITBIOTEPHBIE IPOIPaMMBI IIPH PELICHHUH 3a/1au. Halllel CTpaHBbl;
JUIIH B BKJaJ  OTEYECTBEHHBIX
MHororpanaukax.IToBropenue: YYEHBIX B  pa3BHUTHC
UTOIIa 1 MHOTOYTOJIbHHKOB, T€OMETPHH.
(bopmyIbl ULt TIoIa e,
cooOpakeHus O00usI.
ITnomann CedeHU
MHOTOTPaHHUKOB: hiuiieh
MOBEPXHOCTEH,  paspe3aHus  Ha
4aCcTH, COOOpaKEHUS TOJO0HS.
O0béM O0BéM Tena. O6bém | CBOOOAHO OTIEpUPOBATH MOHITHAMHE: 00BbEM Tena, 00béM | Poccuiickas PasBuTHEe KpeaTHBHOTO
MHororpaHauka (17 | mpsMOyroisHOTO HPSIMOYTOJIBHOTO MapaijieIeuIeaa. 3JIEKTPOHHAA IIKOJIa MBIIIICHUS
q) napajulenenunesna.  3amaun 00 | @opmynupoBath  OCHOBHBIE  CBOMcTBA  00BEMOB. | https://resh.edu.ru/subjec | (camoctosiTensHOE
yaBoeHMH KyOa, o kBaaparype | Jloka3biBark TeopeMy 00 00bEMe mnpsimoyroseHoro | t/17/11/ IIpUMEHEHUE 3HaHUH,
Ky0a; 0 TpHUCEKUUH yria. napajuienenunena, cieactsus w3 He€. Paspesarts croco6oB JIeHCTBUH,
CrepeomMeTpH4ecKue 3aJa4y, | MHOTOTPaHHHKH, IEPEKIabIBaTh YaCTH. Ennnas xomnexuus LIOP | mouck  HecTaHaapTHBIX
CBsI3aHHBIC c o0béMoM | Pemath crepeomerpuueckue 3amaud, cBszaHHbIE c | http://school- pEILEHUI); aKTUBH3ALMS
MIPSAMOYTOJIBHOTO BBIYHCIICHHEM 00béMa npsiMoyTosbHOTO | collection.edu.ru/ MMO3HABATEIbHON
napauleNenunesa. HapauIeNIenHIe1a, MPU3MBIL. JICSITENbHOCTH;




HpI/IKHaﬂHLIC 3aJa4yr, CBA3aHHBIC C

CpaBHHBaTL U aHAJIU3UPOBATL YTBCPIKACHUA C ILCJIBIO

MPUBJICUCHNUC BHUMAHUA

BBIUHCIICHHEM 00bEMa | BBISBICHHS JIOTHYCCKH KOPPEKTHBIX U HEKOPPEKTHBIX yUaIuxcs K
MPSIMOYTOJIBHOTO pacCyXICHHH. LEHHOCTHOMY  aCIIeKTY
mapajuiesieumne . AHanmm3upoBaTh W MOJICNIUPOBATh HA SI3BIKE TC€OMETPHUH M3ydaeMBIX Ha ypOKax
O0BéM TpSIMOU MPU3MBI. | peaIbHbIE  CUTYyallid, CBS3aHHBIE C  OOBEMOM SIBJICHUH; TPUBJICUCHUE
CrepeoMeTpHIecKie 3a/mauy, | MPsMOYTOJIHHOTO napajJiesienuea, TIPU3MEI, BHUMAHHSA YyYaIIUXCS K
CBSI3aHHBIC c BBIUUCIICHHEM | Tpamusl.iccrnenoBaTh MOCTPOSHHBIE MO, B TOM obcyxmaeMoil Ha YpOKe
00BEMOB TIPSAMOM MPU3MBI. | YUCJIE W C WCIOJB30BAHWEM ammapara anreOphl. nH(OPMAIINY;
[IpuxnagHele 3ama4y, CBSI3aHHBIC C | BRIBOAWTH OCHOBHYIO WHTETPANBHYIO (OpMYITy Mt BOCIIMTaHHE
00BEMOM npsiMoli | BeuuciieHUs 00bEMOB Ten. Jloka3wsiBaTh TeopeMy 00 T'YMaHHCTHYCCKOTO
npu3Mbl. Berurcienne 00bEMOB Tell | 00bEME HAKIOHHOW MPU3MBI HA MPUMEpPE TPEYroIbHOMN MBIIUTICHUSL.
c MIOMOUIBIO OTIPE/ICIEHHOTO | MPU3MBI M JUIsl TPOU3BOJILHOW mNpu3Mbl. JlOKa3bIBaTh
uHTerpana. OOBEM  HAKIOHHOW | Teopemy: 00 00bEMe mHpamMuIbl, (OPMYIHPOBATH
MIPU3MBEI, mupamuael. @opmyna | cineactBus W3 Hee: 00BEM  yCeUEHHOW MUpaMuj.
00béma mmpamunsl. OtHomicHue | BeiBoauTh  GopMysdy Ui BBIYMCICHUS — O0OBEMOB
00BeMOB TIpaMu] ¢ OOIMIUM YTIIOM. | YCEUEHHON MUPaMHUIBI.
CrepeoMeTpuIecKre 3a/1a4w,
CBs3aHHBIE ¢ 00BEMaMH HAKJIOHHON
npu3Mbl, Tmpamuasl.[IpukiagHse
3agaun 110 TeMe «OOBEMBI TE»,
CBS3aHHBIE C 00BEMOM HAKIOHHON
MpU3MBI, UpaMunabl. [IpuMeHeHne
00bEMOB. BhIuncieHue paccTosHUS
JI0 MJIOCKOCTH.
Tena Bpamenus (24 | Lunmuaapuueckas noBepxHocTh, | CBOOOJHO oOmepHpoBaTh NOHATHAMHU: LMIMHApHYecKas | Poccuiickas Pa3Burue y
q) oOpazyrorniue UWIMHAPUYCCKOW | TOBEPXHOCTh, IMIUHIAP. M3y4yaTh COCOOBI MOJMYYCHHUS | DIICKTPOHHAS IIKOJA 00yJarommuxcs
nosepxHoctd. Luimmuap. IlpsAMo# | NMIAMHAPHYECKOH NOBEPXHOCTH, LIMIMHADPA. https://resh.edu.ru/subjec | npocTpaHcTBEeHHOTO
KpyroBoit  1wmuHnp. [lmomans | M300paxarte IIMHAP M €ro CEYCHHS IUIOCKOCTBIO. | t/17/11/ BOOOpaXCHUS u
MTOBEPXHOCTH CB0OOOHO  ONEpPHPOBATH TOHATHAMHU: KOHHUYECKas JIOTHYECKOTO MBIIIIICHAS
nunuHapa. Konnueckas MMOBEPXHOCTh, KOHYC, yceu€HHBIH KoHyc. W3ydatsh | Enmnas xommexnus LIOP | myrem
TTOBEPXHOCTb, obOpasyromie | crmocoObl MOTydeHUsT KOHMYIEeCKOH MOBEPXHOCTH, KOoHyca. | http://school- CHCTEMaTHYECKOTO
KOHWYecKkoi moBepxHOcTH. KoHyc. | M3o0paxkaTh KOHYC M €ro Ce4eHHs IUIOCKOCThIO, | collection.edu.ru/ M3YYICHHS CBOWCTB
CeueHre KOHyCa  IDIOCKOCTBIO, | TIPOXOISIIECH yepes 0Cb, u IUIOCKOCTBIO, TEOMETPUUECKUX Tel B
mapaieIbHON IUIOCKOCTH | MEPIEHANKYISIPHON K OCH. MIPOCTPAHCTBE;
OCHOBaHMs. YCCUEHHBIH KOHYC. | BoIBOAUTh (OpPMyYJBI At BBIYUCICHHS OOKOBOH U pa3BUTHE
H3zobpaxxenue KOHYCOB U | TOJHOM MOBEPXHOCTEH Ten Bpauienus.Pemats reOMEeTPUUECKON
yCEUEHHBIX KOHYCOB. CTCPCOMETPUYCCKUE 3allauM, CBS3aHHBIC C TeJIaMU UHTYULIWH;
CrepeoMeTpHyeCKHE 3a7ladydl  HA | BPAIICHUS, HAXOXICHUEM IUIOMAaId OOKOBOM M MOJIHOMN (dbopmMupoBanue
JOKA3aTeJIbCTBO M  BBIYMCIICHUE, | TOBEPXHOCTH, MOCTPOCHUEM CCUYCHHUH. abCTPaKTHOTO
MIOCTPOCHUEM CEUCHHH IMIMHIpa, | VMcrmomp30BaTh mpH penIeHnH 3ajad IUTAHUMETPUYECKUe MBIIIUICHIS,




koHyca. [lpukmagHele  3amaun,
CBSI3aHHBIC C IUJIMHAPOM.

Ccepa u wap.Ilepeceuenne chepsl
u mapa ¢ miockocthio. Kacanue
mapa u chepsl TIOCKOCThI0. By u
n3obpaxkeHne miapa. YpaBHEHHUE
cheprr. Ilmomans chepsl u e
gacteir. CummeTpust cepsl 1 1mapa.
CrepeoMeTpUYecKUe 3aJadd  Ha
JIOKa3aTeJIbCTBO M BBIYMCIICHHE,
CBsI3aHHBIE CO C(epoll W mapom,

MOCTPOCHHEM ux CCUCHUH
WI0CKOCThI0. [IpuKnamHbie 3amaun,
CBsI3aHHBIC co cepoit u

mapom.IloBTopeHre:  OKpPYKHOCTh
Ha IUIOCKOCTHM, BBIYHCJIEHHUS B
OKPY)KHOCTH, CTaHIAPTHBIC
noaoo6us.Pasnnuaele KOMOMHALIMH
TEJ BPAIICHHUSI 1 MHOTOTPAHHUKOB.
Bamaum 1o TeMe «Tema wm
MTOBEPXHOCTH BPAILICHUS

(haKTBI ¥ METOIBI.

CpaBHHMBAaTh M aHAIM3UPOBATH YTBEPHKICHUS C IEIBIO
BBISIBIICHUS JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXaeHui.

AHanmm3upoBaTh W MOJICIIUPOBATh HA SI3BIKE TC€OMETPHUH
peambHBIC  CHUTYaIliM, CBS3aHHBIE C KOHYCOM W
murHApoM. Micene1oBaTe MOCTPOCHHBIE MOJIENH, B TOM
Yhcle W C HCIONB30BAHMEM ammapara aireOpsl
AKTyanmm3upoBaTh (aKTBI B METONBl IDIAHUMETPHH,
pelieBaHTHBIC TeMe, MPOBOAMTH aHaymoruu. CBOOOIHO
OIEPHUPOBATH MOHATHUAMU: chepa U IIap, UCHTP, PAIUyC,
muametp cdepsl u  mapa.lcciaenoBate  B3aMMHOE
pacnooxeHue chepbl U IIOCKOCTH.

DopMyIUpOBaTh OMPENEICHUE KacaTeIbHON IIOCKOCTU
K cdepe./oka3piBaTh TEOPEMBI O CBOICTBE M MpPU3HAKE
KacaTelbHOU IUNIOCKOCTH.

BrBomuth opMyiry A BEIYHCICHHS IDIOMIATU ChEpHI
yepes pamuyc cdepsl.Pemats crepeomerpuueckue
3a/a4u, CBSI3aHHBIE O c(epoil U ImapoM, HaXOXKIECHUEM
mwiomanu chepbl U e€ JacTel, MOCTPOSHUEM CEeUeHHUI
chepsl W mapa.AHaJIM3UPOBATH M MOJICIUPOBATH Ha
SI3BIKC TCOMETPUHU peallbHbIC CHTYallUW, CBSA3aHHBIC C
rapom u cepoit.

Pemare mpocteie 3amaud, B KOTOPBIX (DUTYPUPYIOT
KOMOWHAIIMKM TEJ BpallcHHS ¢ MHOTOTPAHHHUKOB.
Hcnonp3oBaTe MNpH pPELICHWU 3ajad, CBA3aHHBIX CO
chepoii 1 mapoM, MIAHUMETPHUIECKHE (PaKThl H METOJIBI.
Pemartp crepeomerpuyeckue 3amaud, CBS3aHHBIE C
TeNaMH  BpalleHHs, IIOCTPOCHHEM CEUCHHH  Tel
BpamieHus, ¢ KOMOMHAIMSAMH TeNl BpaIleHHS U
MHOTOTPAaHHUKOB.IIpOBONTE JTOTHYECKH KOPPEKTHBIE
JIOKa3aTeIbHbIC paccyXIeHus npu pereHnH
TCOMETPUICCKUX 3ajad, CBSI3aHHBIX c
HEPICHIUKYIIPHOCTBIO IUIOCKOCTEH. AHATM3UPOBATh U
MOJICIUPOBATh HA  SI3BIKE TCOMETPUH  peabHBIC
CUTYAIINH, CBSI3aHHBIC C MHOTOIDAaHHUKAMHU.
HccnenoBaTh MOCTPOCHHBIC MOJICNIA, B TOM YHCIC U C
UCIIOJIb30BAaHUEM aImrapara anreOpol.

pa3BUTHE Y ydYaluxcs
IrpaMOTHOH  YCTHOM U
MMUCBMEHHOW peyH;
BOCIIMTaHHE
aKKypaTHOCTH,
HaCTOWYMBOCTH u
OpPTaHW30BaHHOCTH TIPH
MTOCTPOCHHUU
TEOMETPUIECKUX
yepTexeil.
Wunnuuposanue u
MOJIICPIKKA
HCCIIeI0BATENIbCKON
JIESITeIIBHOCTH
0o0yJarommuxcs

B paMKax peann3anui
UM UHIUBUAYAIBHBIX U

IPYIIIOBBIX
HCCIIeI0BATEIbCKUX
MPOEKTOB,  YTO  JIacT
o0yJaroImuMcs
BO3MOXKHOCTb
npuodpectu HaBBIK
CaMOCTOSTEILHOTO
PEIICHHs] TEOPETHYCCKON
POOIIEMEI, HaBBIK
TeHePUPOBaHHUS u
o(hopMIICHHS
COOCTBEHHBIX HJIEMH,

HaBBIK  YBaXHUTEIHHOTO
OTHOUICHHST K YYXUM
nuaesM, ohOpMIICHHBIM B

paborax JIPYTHUX
uccienoBaTesiell, HaBBIK
Iy OJIMYHOTO

BBICTYIUICHHS nepen
ayIuTOpUeH,

apryMEHTHPOBAHHMS u
OTCTaNuBaAHUSA cBoeH

TOYKH 3pCHUA.




ITnomann
MOBEPXHOCTH u
00BEMBI  KPYIJIBIX
ten (9 u)

O6béMm mwmHApa. Teopema 00

00BEMe MIPSIMOTO UWIAHAPA.
Ilioman OOKOBOM M IIOJHOM
[IOBEPXHOCTHU

mwmHapa. Berancnenne 00bEMOB

TEJI C TOMOILIBIO OINPENEIEHHOTO
unrerpaiga. O6bEM KoHyca .
[Tnomamn OokoBodt u
MIOBEPXHOCTH
koHyca.CTepeoMeTpuiIecKre
3a7]a4d, CBSI3aHHBIE C BHIYUCICHUEM
00BEMOB IIIIMHPA, KOHYCA.
[MpukmagHele  3amaum 1O TeMe
«O0BEMBI u IO
nosepxHocrei tes. O0bEM 1mapa u
mapoBoro cekropa. Teopema 00
00béme mapa. [Tnomans chepsl.

MOJTHON

CrepeoMeTpuuecKue 3a/1a4d,
CBsI3aHHBIC c BBIYUCIICHHEM
00BEMOB mapa, apoBOTO
CerMeHTa, I1apOBOTO
cextopa.llpuknanueie 3a7a4u
o TEME «O0BEMBI TEN,

CBsi3aHHBIE C OOBEMOM Tmapa u
IIOIAIbI0 cepsl.

COOTHOIICHUST MEXIy IUIONMIAJSIMHU
MMOBEPXHOCTEH u 00BEMaMu
OTOOHBIX TEII.

IMomoOHBIE Tenma B MPOCTPAHCTBE.
W3menenue 00béMa npu
nogo6un.CtepeoMeTpuiIecKue
3aJ[a4M, CBSI3AHHBIE C BHIYUCICHUEM
00BEMOB Ten W IUTOmAAeH

CBOOOIIHO OTEpPHPOBATh MMOHATHAMHU: OOBEM Tena,
TUIONIA/b TOBEPXHOCTH.
@dopmynupoBaTh  OCHOBHBIE  CBOWCTBA  0OBEMOB.

JlokasbIBaTh TeopeMbl: 00 00bEME IIITUHIIPA; 00 00BEME
KOHyca. BeiBoauTh (pOpMYIIBI A BBEIYUCICHUS 00BbEMa
yceu€HHOTo KoHyca.MccienoBars mocTpoeHHbIE MOJIEIIH,
B TOM YHCJIC U C UCIOJB30BAHUEM amapaTa aireOpsl.
3HaTh BO3MOXHOCTH pEIeHHs 3a]ad Ha MOCTPOSHUE
LMPKYJIEM U JIMHEUKOH, O KJIACCUYECKUX HEPa3PEIINMbIX
3aja4ax.

CBOOOJTHO OTMIEpUPOBATH TOHATHUSAMU: IIAPOBON CETMEHT,
IAPOBOM CJIOW, IIAPOBOM CEKTOpP, OCHOBAHUE M BHICOTA
CerMEHTa,  OCHOBaHHE W  BBICOTA  IIAPOBOTO
cinos. BeiBomuTh popMynbl Ansl HaXOXIeHHS 00BEMOB
IIapOBOTO CETrMEHTa, WIAPOBOTO CEKTOpa, ILIOIAaN
cdepsl.JlokazeiBaTh TeopeMy 00 00bEMe HIapa.

Pemate crepeomerpuueckue 3agadyd, CBS3aHHBIE C
00bEMOM mIapa, MIapOBOTO CETrMEHTa, LIAPOBOTO
cekTopa, miomaneo  chepsl.  CpaBHUBaTE U
aHAJIM3UPOBATh YTBEPXKACHHS C LENbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX 1 HEKOPPEKTHBIX PACCYKACHHM.
AHanu3upoBaTh ¥ MOJCIHPOBATh HA S3bIKE T'€OMETPHU
peanbHble CHTyalud, CBsI3aHHbIE C O0BEMOM MIapa,
[IaPOBOr0 CErMEHTa, IApOBOT0 CErMeHTa, IUIOIIAIbI0
cephl.

CB0OOZHO OIEpUpPOBATH MOHSATHEM: IMOJOOHBIE Tena B
npoctpaHcTBe. Beruucasite 00BEMBI TEX C  TOMOILBIO
OIpe/IeIEHHOT0 MHTETpasa.

Pemate crepeomerpuueckue 3agadyd, CBS3aHHBIE C
COOTHOILICHUSIMA MEXKIY IUIOINAISMUA MOBEPXHOCTEH U

obpéMamMu  TOAOOHBIX  Ted.IIpOBOMUTH  JTIOTHYECKH
KOPPEKTHBIC  JOKa3aTelbHBIC  PACCy)KOCHHS  IpHU
pCIICHHH TCOMETPHYECKMX  3aJad, CBS3aHHBIX C

Poccuiickas
JNIEKTPOHHAS ILIKOJIA
https://resh.edu.ru/subjec
t/17/11/

Enunas xonnexuus [TOP
http://school-
collection.edu.ru/

Bocnuranune uckpensero
uHTEpeca K  y4eOHOM
NIESITEIIBHOCTH,
MOJTYYCHUIO HOBBIX
3HAHWH,  PACHIUPEHHIO
COOCTBEHHOTO
KpYyro3opa, BOCIUTAHUE
FYMaHUCTHYECKOTO
MBIILICHUS;
MPUBJICYEHHE BHUMAaHHUS
yUaIuXcst K
o0cy)XaeMoil Ha ypoke
nH(pOpPMAIINH.
Pa3BuTe = KpEaTUBHOTO
MBIILICHUSI
(camocrosTenpHOE
MpUMEHEHHE 3HAHWH,
CIoco0oB JIEHCTBHIA,
MOUCK  HECTAHJAAPTHBIX
pernIeHuni)




MTOBEPXHOCTEH. BBIYUCIICHHEM 00BEMOB TEII C TOMOIIBIO OMPEACIEHHOTO
UHTErpaia, HAaXOXKICHHEM  COOTHOLICHHUS  MEXIY
TUTOINAISIMUA TIOBEPXHOCTEH U 00bEMaMU MOTOOHBIX TEII.
AHanu3upoBaTh ¥ MOJCIHPOBATh HA S3bIKE T'€OMETPHU
peanbHble CHTyallMd, CBsI3aHHbIE C 00bEMamMH U
MOBEPXHOCTSIMA ~ T€JI, Ha JIOKAa3aTelbCcTBO W Ha
HAX0X/ICHUE F€OMETPHUYCCKIX BEJIMUIHH.
6 IToBTOpEHwUE, O6o6maroree MOBTOpPEHHE | PemaTh cTepeoMeTpUdecKue 3a1aun Ha JOKa3aTelnbcTBO | Poccuiickas dopmupoBaHme y
000011eHNE MOHSATHH W METOJOB  Kypca | MareMaTHYeCKHX OTHOLICHUIHA, HaXOX/ICHHE | JJIEKTPOHHAs HIKOJA yUaIuxcst
A CHUCTEeMATH3alHs | TEOMETPUHU 10-11 KJIACCOB, | TEOMETPUIECKIX BEIWYMH (UIMH, YTJOB, Iwiomazaen, | https://resh.edu.ru/subjec | mpemcraBneHus o
3HAHHUN CHCTeMaTH3aIls 3HAHUH. 00BEMOB).crionb30BaTh nmpu pemennn | t/17/11/ reOMETpUM Kak dYacTh
(22 ) Hctopuss pasBUTHS CTEPECOMETPUHU | CTEPEOMETPHUYCCKHUX 3a/a4 IUTAHUMETPUUSCKUE (aKThl U 00IIeYeTOBEYCCKON
KaK HayKd U e€ pojib B Pa3BUTHU | MCTOJBL. Enunas xomreknus LIOP | xynbTypsr;

COBPEMECHHBIX HWHIXCHCPHBIX u
KOMIBIOTEPHBIX TEXHOJIOT.

HpOBOIII/ITL JIOTUYCCKU KOPPCKTHBIC JOKAa3aTCJIbHBIC
pacCcy:KACHud IpU pPCHICHUU CTCPEOMETPHUUCCKUX U
TUIAHUMETPUYCCKUX SaL[a‘l.CpaBHI/IBaTI) 1 aHaJIM3UPOBATH
pCalIbHBIC CUTyallMd W BBIABIATE BO3MOXHOCTH eé
MOJACIMPOBAHNA HA A3BIKE TCOMCTPHUU.

MonemupoBaTh  peambHYI0 CHUTYyallMI0O Ha  SI3BIKE
TEOMETPUH U HCCIICAOBATh OCTPOCHHBIE MOAEIH, B TOM
qucie u c HCTIIOJIF30BAHNEM ammapara
anreOpeL.Mcrons30BaTh  KOMIBIOTEPHBIE  IIPOTPaMMBI

npu peUICHUU 3aaaq.HonyanL npeaAcTaBJICHUE O
TeOMETpHHU KakK O paSBHBaIOMCﬁCH HaykKe, HCCHCHyIOIIIGﬁ

OKpYXarolmMii  MHUp, CBSI3aHHOM C  peaJbHBIMHU
00BEKTaMH, roMoraroei peumThb peanbHble
>KU3HEHHBIE CUTyallud O POJH CTEPEOMETPUH B

Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH.

http://school-
collection.edu.ru/

BOCHHO-TIATPUOTUYECKOC
BOCIIUTAHUE YYAIIHXCS:
coobmieHue
HUCTOPHUUYECKHUX JIAHHBIX,
MOKAa3bIBAIOIINX  POJIb
yu€HBIX — MaTeMaTHKOB
B YKpeIJICHUH
000pOHHOM MOTIIH
Halllel CTpaHbl;

BKIIAJ  OTCUYCCTBEHHBIX
VYEHBIX B  pPa3BHUTHUC
TCOMETPUH.

OBLIEE KOJIMYECTBO YACOB - 102

Jlist ygammxcsi, IpUHATBHIX Ha 00y4eHue 0 OCHOBHOI 00pa3oBaTelibHOI porpamMme cpeHero oduiero oopasosanus, ¢ 01.09.2022r.

11 KJacc




No Tema, paznen kypca | IIporpammHoe conepkanue XapaKkTepuCcTHKA ICATSILHOCTH 00YJaIOIINXCS HUcnonb3yemsbie S0P BocnurarensHblii
n/n MOTEHLMAJl POIPAMMBEI
BOCIIUTAaHUA  «YpouHas
JIESITENBHOCTB Y
1 Amnanutnyeckas [ToBTOpEHUE: KOOPAMHATEI BEKTOpa | AKTyalau3upoBaTh (akTel M METOIbl IuTaHuMeTpuH, | Poccuiickas PazBurtue y
reoMeTpust Ha IUIOCKOCTH M B IPOCTPAHCTBE, | pElE€BaHTHbIE TEMe, MNPOBOAUTH aHajgoruu. CBOAUTH | PIEKTPOHHAS LIKOJIA oOyyJarommxcst
(10 9) CKaJsIpHOE NIPOM3BEJICHUE | ACHCTBUS C BEKTOPAMM K aHAJOTHYHBIM AEHCTBUAM C uX | https://resh.edu.ru/subjec | mpocTpancTBEeHHOTO
BEKTOPOB, BBIUUCIICHHE  YIja | KOOpAMHATAMHU. t/17/11/ BOOOpaKECHUS u
MEXJly BEKTOPaMU B IIPOCTPAHCTBE. | BCoMHUTE onpeneneHue cKalsipHOr0 YMHOXKEHUS U €T0 JIOTHYECKOTO MBIIIICHUS
VYpaBHeHHe mOpsaAMOi, mpoxondimiei | cBoiicTBa. Belumcmsate ¢ moMomblo  ckanspHoro | Exgunas xomnekuums LHOP | mytem
yepe3  JBE  TOYKW.YpaBHEHHE | yMHOKEHHs JJIMHBI BEKTOPOB, YIJIBI MeXAy HumH, | http://school- CUCTEMAaTHUYECKOTrO
IJIOCKOCTH, HOpMasb, YpaBHEHHE | YCTaHABJIUBATH TepHeHIUKYIIpHOCTE | collection.edu.ru/ M3YYICHHS CBOWCTB
IUIOCKOCTH B OTpe3Kax BekropHoe | BeKTOpoB.BEIBOANTH ypaBHEHHE IUIOCKOCTH U (opmyiy TEOMETPUYECKUX TENl B
MIPOU3BEICHUE. JluHeiliHBIE | pacCcTOSHHUA OT TOYKHM [0 IuIockocTH.Pemate 3amaum, MIPOCTPAHCTBE;
HEpPaBEHCTBA, JIMHEWHOE | coueTass KOOPAWMHATHBIM W  BEKTOPHBIA  METOJBI. pazBuTHE
mporpaMmupoBaHue. AHaIuTHIecKu | [IpoBOANTE JOTHYECKM KOPPEKTHBIE IOKa3aTelIbHbIE TeOMETPUYIECKOI
€ MeToAbpl pacuéra yria MEXAY | PAcCY)KICHUS HPH PEHICHHHM T€OMETPHYECKUX 3a1ad Ha HUHTYWLH;
OpSIMBIMM M IJIOCKOCTAMU B | MPUMEHEHHE BEKTOPHO-I0Ka3aTEJIbCTBO (dopmupoBanue
MHOT'OTpaHHHKA. ®dopmyna | MaTeMaTHYECKHUX OTHOILIEHUH, HaXO0XKJICHHUE abCTpaKTHOTO
paccTosiHus OT  TOYKH  JIO | TCOMETPUYECKUX BEIMYMH (IUIMH, YIJIOB, IUIOLIANEH, MBIIIICHUS;
IUIOCKOCTU B KOOPAMHATAX. 00bEMOB). pasBUTHE Yy Yydaluxcs
Haxoxxnenue paccrosiHuii oT Touku | Mcnonb3oBaTh MpU pelIeHun IrpaMOTHOH  YCTHOM U
0 IJIOCKOCTM B  Ky0e W | CTEpEOMETPUYECKHX 3ajJay IUIaHUMEeTpHYecknue (HhakThl U IIMCBMEHHOH peuw;
MPaBUIBHOM MUpaMuze. metonsl.IIpoBoguTh JIOTHYIECKU KOpPPEKTHBIE BOCITUTAHHE
JIOKa3aTeIbHbIC paccyKAeHHs npu pelIeHnn aKKypaTHOCTH,
CTEPEOMETPHUIECKIX 3agad.CpaBHUBATH " HAaCTOWYHBOCTH u
aHAIM3MPOBATh pEalbHBIE CHTYallud W  BBISBIATH OpPraHU30BaHHOCTH TIPH
BO3MOXXHOCTb €€  MOJCIMPOBAaHMA  Ha  SI3BIKE MOCTPOSHHUU
reomeTpun.MoJenupoBaTh pealbHYI0 CUTYyalH0 Ha TreOMETPUUECKUX.

SI3bIKE TEOMETPUU U UCCIIEOBATh MOCTPOECHHBIE MOJIEIH,
B TOM YHCJIC W C KCIIOJIb30BAaHHEM armapara aireOpel,
KOOPJIUHATHOTO METO/a.

AHanu3upoBaTh U MOJEIUPOBATH Ha SI3bIKE T€OMETPUU
peaIbHBIC  CHTYallud, CBS3aHHBIC BCKTOpaAMH U
KoopanHaTamu.lccneqoBaTh MOCTPOSHHBIE MOJETH, B
TOM YHCIIE ¥ C UCIIOIb30BAaHIEM allapara aareOpsl.
Vcnonp30BaTh KOMITBIOTEPHBIE TIPOTPAMMEL.




3HAKOMHUTBCS C HCTOpHCﬁ Ppa3BUTHA MAaTCMATUKU.

IToBTOpEHue, Ceuenust MHOTOTpaHHUKOB: | CTpouTh cedeHus. Pemarh crepeoMerpuueckue 3amaqn | Poccuiickas dopmupoBanue y
0000meHune CTaHAAPTHBIEMHOT'OIPAHHUKH, Ha JIOKA3aTENbCTBO MATEMATHYCCKUX  OTHOILICHHM, | DJICKTPOHHAS IIIKOJA yUaIuxcs
W CcUCTeMaTH3alusl | METOX  CJEJIOB,  CTaHAApTHBIC | HAXOXICHHWE TeOMETPHYECKMX BEJMYMH (IJIMH, yrios, | https://resh.edu.ru/subjec | mpexcraBienus 0
3HaHUU IUIOCKOCTH, TIEPECEUCHUsS MPSIMBIX U | IUIOMIAJCH, 00BEMOB). t/17/11/ F€OMETPUM KaK 4YacTh
(10 gacoB) IUIOCKOCTEH Vcnonp30BaTh NpU pELICHNH CTEPEOMETPHUYECKUX 3a/1ad oO1eyenoBeyecKom
[MapannensHbie MPSIMBIC U | IIaHAMETPUYECKUE (PaKThl U METOIBI. Enunas xomreknus LHOP | xynbTypsr;
IUIOCKOCTH: napajutensHele | [IpoBoanTh JOrMYecKH KOpPpEKTHBIE JoKasaTeibHble | http://school- BOCHHO-TIATPHOTHYECKOE
CeUeHMs, pacu€T OTHOIIECHUH, YIIIbI | pacCy)KIACHHS TpH  pEIIeHnd  cTepeoMmerpuieckux | collection.edu.ru/ BOCIIUTAHHUE yYaIIUXCS:
MEXTY cKpemuBaromuMucs | 3amad.CpaBHHBaTh W AQHAIM3HPOBAaTh  pEajbHBIC coobmieHne
npssMbivu. I leprieHIuKy TIpHEIE CUTYallud W BBIABILITH BO3MOXXHOCTH €€ MOZIETHPOBAHUS HCTOPUYECCKUX ITaHHBIX,
TIpSIMBIC u MJIOCKOCTH: | HA  $3BIKE  TeOMETPHH.MOJEemupoBaTh  peajbHYIo MTOKA3BIBAIOIINX  POJIb
CTaHJApTHBIE Iapel | CHTyallli0 Ha S3bIKE TCOMETPUH M HCCIIEAOBATh YIEHBIX — MaTEMaTHKOB
MEPIICHANKYISIPHBIX IDIOCKOCTEH W | MOCTPOEHHBIE  MOJAEIM, B TOM YHCIE H C B YKpeIUIeHIH
MPSIMBIX, CUMMCTPHH | UCIOJIb30BAaHMEM  ammapara  aireOpbl.lcrnons3oBath 000pOHHO MOIIH
MHOTOTPaHHHUKOB BBIUUCIICHUS | KOMIIBIOTEPHBIC MPOIPAaMMBI IIPU PEIICHUH 33]1a4. HAIlleH CTPaHBI,
JUTHH B BKIIAJ  OTCUCCTBEHHBIX
MHororpanaukax.IToBropenue: YUEHBIX B  pPa3BHUTHUE
TUTOINAIH MHOT'OYTOJIbHUKOB, T€OMETPHH.
(dbopMyIbl JUIS IUIOMIAJICH,
cooOpakeHus O00usI.
[Tnomwanu CCYECHUH
MHOTOTPaHHHUKOB! TIJIOTITA TN
MMOBEPXHOCTEH, paspe3aHus Ha
4aCcTH, COOOpaKEHUS TOJO0HS.
O0béM O0BéM Tena. O6bém | CBOOOAHO OTIEpUPOBATH MOHITHAMHE: 00BbEM Tena, 00béM | Poccuiickas PasBuTHEe KpeaTHBHOTO
MHororpaHauka (12 | mpsaMoyroasHOTO TPSMOYTOJIEHOTO TTapajUIeNIeTue s1a. 3JIEKTPOHHAS IITKOJIa MBIIIUTCHUS
q) napajulenenunesna.  3amaun 00 | @opmynupoBath  OCHOBHBIE  CBOMcTBA  00BEMOB. | https://resh.edu.ru/subjec | (camoctosiTensHOE
yaBoeHMH KyOa, o kBaaparype | Jloka3biBark TeopeMy 00 00bEMe mnpsimoyroseHoro | t/17/11/ IIpUMEHEHUE 3HaHUH,
Ky0a; 0 TpHUCEKUUH yria. napajuienenunena, cieactsus w3 He€. Paspesarts croco6oB JIeHCTBUH,
CrepeomMeTpH4ecKue 3aJa4y, | MHOTOTPaHHHKH, IEPEKIabIBaTh YaCTH. Enunas xomreknus [IOP | mouck  HecTaHAapTHBIX
CBsI3aHHBIC c o0béMoM | Pemath crepeomerpuueckue 3amaud, cBszaHHbIE c | http://school- pEILEHUI); aKTUBH3ALMS
MIPSAMOYTOJIBHOTO BBIYHCIICHHEM 00béMa npsiMoyTosbHOTO | collection.edu.ru/ MMO3HABATEIbHON
rapajuIesieumne . napajuieNienuea, MpU3MEL. JIeSITEITBHOCTH;




HpI/IKHaﬂHLIC 3aJa4yr, CBA3aHHBIC C

BBIUHCIICHHEM 00BEMa
MPSIMOYTOJIBHOTO

napaienenunena.O0béM  mpsaMoit
TIPU3MBI. CrepeoMeTpuIeCcKre

3aJ[a4M, CBSI3AHHBIE C BHIYUCICHUEM
00BEMOB TIPSAMOM TIPU3MBEI.

CpaBHMBAaTh M aHAIU3UPOBATh YTBEPXKACHUS C LEJBIO
BBISIBIICHUSI JIOTMYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHUH.

AHanu3upoBaTh ¥ MOJEIHPOBAThH HA SA3bIKE T'€OMETPHHU
peanbHBIE  CHUTyallMH, CBS3aHHBIE C  00BEMOM
HPSIMOYTOJIEHOTO HapasulesIeIune 1a, TIPU3MBI,
npamuzbl.MceaenoBaTe TOCTPOSHHBIE MOZIENH, B TOM

MPUBJICUCHIE BHUMAaHUS
yUaIuxcs K
LIEHHOCTHOMY  aCIEKTY
M3ydaeMBIX Ha ypOKax
SIBJICHUH; TPUBJICUCHUE
BHUMAHHSA YyYaIIUXCS K
o0cy)X1aeMoil Ha ypoke

[IpuxnagHble 3aa4yy, CBS3aHHBIC C | UACIE W C HCIOJB30BAHWMEM ammapara ajreOphl. nHpOpMaLNH;
00BEMOM mpsiMoii | BEIBOIUTE OCHOBHYIO HWHTETPAIBbHYIO (QOPMYyIy UIA BOCIIMTaHHE
npu3Mbl. Berurcienne 00bEMOB Tell | BeIYMCICHUST 00BEMOB Tenl. JlokaseiBaTh Teopemy 00 T'YMaHHCTHYCCKOTO
c MTOMOIIBIO onpeienéHHOro | 00béMe HAKIIOHHOM MPHU3MBI Ha MPHMEPE TPEYroJbHOU MBIIUTICHUSL.
uHTerpana. OObEM  HAKIOHHOW | MPU3MBI U JUIS TNPOU3BOJBHOW MpH3MEL. JOKa3bIBaTh
MIPU3MBEI, mupamuael. Popmyna | Teopemy: 00 00BEMe mupamuapl, (GopMyIUpOBATH
00béma mmpamunel. OTHOLICHWE | CICACTBUS U3 Hee: 00BbEM  yCeu€HHOH MHUpaMU.
00beMOB TIHpaMu/] ¢ O0mKMM yriioM. | BeiBoauTh  GopMyiny Ui BBIYUCICHUS  O0OBEMOB
CrepeoMeTpuIeCcKre 3a71a4M, | yCeUE€HHON MUPaMUIbI.
CBs3aHHBIE ¢ 00BEMaMH HAKJIOHHON
npu3Mbl, TmpaMuzsl.IIpukiagHse
3agaun 110 TeMe «OOBEMBI TE»,
CBS3aHHBIE C 00BEMOM HAKIOHHON
pHU3MbI, TTUpaMunabl. llpumeHeHne
00bEMOB. BhIuncieHue paccTosHus
IO TUIOCKOCTH.
Tena Bpamienus Hunmuaapuueckas MOBEPXHOCTh, | CBOOOJHO ONEpHPOBaTh MOHATHAMU: IMIUHIpHYeckas | Poccuiickas Paspurue y
(18 u) oOpazyrorniue UWIMHAPUYECKOW | TOBEPXHOCTh, IMIUHIAP. M3y4yaTh CrOCOOBI MOJMYYCHHUS | DIICKTPOHHAS IIKOJA 0o0yJarommuxcs
noBepxHoctd. Llmimmuap. IlpsAMo# | NMIAMHAPHYECKOH NOBEPXHOCTH, LIMIMHAPA. https://resh.edu.ru/subjec | npocTpancTBEeHHOTO
KpyroBoit  1wmuHnp. [lmomans | M300paxarte IWIMHAP M €ro CEYCHHS IUIOCKOCTBIO. | t/17/11/ BOOOpaKCHUS u
MTOBEPXHOCTH CBOOOMHO  ONEpPHPOBATH  TMOHATHAMHU: KOHHUYECKas JIOTHYECKOTO MBIIIJICHUS
nunuHapa. Konnueckas MMOBEPXHOCTh, KOHYC, yceu€HHBIM KoHyc. W3yuatsh | Ennmnas xommexnus LIOP | myrem
TTOBEPXHOCTb, obOpasyromie | crmocoObl MOTydeHUsT KOHMYEeCKOH MOBEPXHOCTH, KOoHyca. | http://school- CHCTEMaTHYECKOTO
KOHWYecKoi moBepxHOcTH. KoHyc. | M3o0paxkaTh KOHYC M €ro Ce4eHHs IUIOCKOCThIO, | collection.edu.ru/ M3YYICHHS CBOWCTB
CeueHre KOHyCa  IDIOCKOCTBIO, | TIPOXOISIIECH yepes 0Cb, u IUTOCKOCTBIO, TEOMETPUUECKUX Tel B
mapajiensHON IUIOCKOCTH | TEPIEHANKYISIPHOH K OCH. MIPOCTPAHCTBE;
OCHOBaHMs. YCCUEHHBIH KOHYC. | BeIBOAUTh (OpPMyYJBI At BBIUUCICHHS OOKOBOH U pa3BUTHE
H3zobpaxxeHue KOHYCOB U | TOJHOM MOBEPXHOCTEH Ten Bpauienus.Pemats reOMEeTPUUECKON
YCEUYEHHBIX KOHYCOB. CTCPCOMETPUYCCKUE 3allauM, CBS3aHHBIC C TEJIaMU UHTYUIIWH;
CrepeoMeTpryeCKHE 3a7ladydl  HA | BpAIICHUS, HAXOXICHUEM IUIOMAaId OOKOBOM M MOJIHOMN (dbopmupoBanue
JIOKA3aTeJIbCTBO M  BBIYMCIICHUE, | IOBEPXHOCTH, MOCTPOCHUEM CCUYCHHUH. abCTpPaKTHOTO
MOCTPOCHUEM CCUCHHU IMIMHIpA, | Mcrmonp30BaTh MpH PELICHUU 33]ad IUTAHUMETPUUCCKUC MBIIUICHHS,

KoHyca. [lpukmamgHele  3amadm,

(hakThI 1 METOBI.

pa3sBUTHE y YYaIIUXCS




CBSI3aHHBIC C IMIAHAPOM.
Ccepa u wap.Ilepeceuenne chepsl
U mapa ¢ JockocTero. Kacanue
mapa u chepsl TIOCKOCThI0. By u
n3obpaxkeHne miapa. YpaBHEHHUE
cheprrllnomany cheper u e
gacteir. CummeTpusi cepsl 1 1mapa.
CrepeoMeTpUYecKue 3aJadd  Ha
JI0Ka3aTeJIbCTBO M  BBIYHCIICHHE,
cBs3aHHBIC cO cepodl u mapom,
MOCTPOCHUEM 17 CCYCHU
wiockocThio. [IpuknagHeie 3amaun,
CBsI3aHHBIC CO CPEPOIi U MIAPOM.
[loBTOpeHue:  OKPYXHOCTh  Ha
IUIOCKOCTH, BBIUUCIICHUS B
OKPYKHOCTH, CTaH/IapTHbIE
noaoous.Pasnnuaele KOMOMHALIMH
TeJT BpallleHHs © MHOTOTPaHHUKOB.
Bamaum 1o TeMe «Tema wm
MOBEPXHOCTH BPALLICHUS

CpaBHHMBAaTh M aHAIM3UPOBATH YTBEPHKICHUS C IEIBIO
BBISIBIICHUS JIOTHYCCKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIcHuA. AHATU3UPOBAaTh W MOJCIUPOBATH HA
S3BIKE TEOMETPUHM peallbHbIe CHTYyalldl, CBSA3aHHBIC C
KOHycoM © mwinHApoM.MccnenoBate TOCTPOCHHBIE
MOJIENI, B TOM YHCIJIC M C MCIIOJIb30BaHUEM amiapara
anreOpbl  AKTyanu3upoBatb  (QakTBl W METOJBI
IUIAHUMETPHUH,  PEJICBaHTHBIE  TE€Me,  IPOBOAWTH
anayorun. CBOOOHO OTIEpUPOBAThH MOHATHAMU: chepa U
mrap,  IeHTp,  pamuyc, auamerp  chepsl U
nrapa.lccrenoBaTh B3auMHOE pacroyiokeHue chepsl u
TUTOCKOCTH.

DopMyIUpOBaTh OMPENEICHUE KAacaTeIbHON IIOCKOCTU
K cdepe./oka3piBaTh TEOPEMBI O CBOMCTBE M MpPU3HAKE
KacaTeNbHOM  IUIOCKOCTH.BBIBOMUTE  opmyrny Uit
BBIUHCICHUS  IUIomamy  chepsl  depe3  paamyc
coeprl.Pemare crepeoMeTpruecKie 3aqadi, CBI3aHHBIC
co cdepoii U mapoMm, HaXOKICHHEM TUIOMAIN ChEephl U
e€ ugacTeil, TmocTpoeHHMeM cedeHHd chepel  u
mrapa.AHAJIM3UPOBAaTh W MOJCIHPOBAaTH Ha  S3BIKE
TEOMETPHUH peasbHbIe CUTYalllH, CBA3aHHBIC C IIapoOM U
coepoii.Pemmate  mpocThie  3amauyM, B KOTOPBIX
¢burypupyroT  KOMOWHAIIMKM  TEX  BpAalICHUS U
MHOTOTPAaHHHUKOB. VCIONbh30BaTh MPU PEIICHUU 3a]1ad,
CBs3aHHBIX CO cepodl W MmApoOM, IUIAHHUMETPUYCCKUC
(akTel u MeTonbl. Pemarh crepeoMeTpuuecKue 3a1avu,
CBSI3aHHBIE C TEJaMH BPAICHHSA, IOCTPOCHUEM CEUCHHN
TEN BpameHHus, ¢ KOMOMHAIMSAMH TeJ BpAIICHUS W
MHOTOTPAaHHUKOB.IIpOBOANTE JTOTHYECKH KOPPEKTHBIE
JIOKa3aTeNbHbIC paccyXaeHus npu pereHnH
TEOMETPHUIECKUX 3amad, CBSI3aHHBIX c
MEePIEHINKYISIPHOCTBIO IIOCKOCTEH. AHATHM3UPOBATh U
MOJICIUPOBATh HA  SI3BIKE TCOMETPUH  peabHBIC
CUTYAIINH, CBSI3aHHBIC C MHOTOTDAaHHUKAMHU.
HccnenoBaTh MOCTPOCHHBIC MOJICNIA, B TOM YHCIC U C
UCIIOJIb30BAaHUEM aIrapara anreOpol.

IrpaMOTHOH  YCTHOM U
[IMCBMEHHOMN peun;
BOCIIUTAHUE
aKKypaTHOCTH,
HaCTOWYMBOCTH u
OpPTaHW30BaHHOCTH TIPU
MTOCTPOCHHUN
TEOMETPUIECKUX
YepTekKe.
Wunnuuposanue u
MOAJEPKKA
HCCIIeI0BATENIbCKON
JIeSTEIbHOCTH
00yJarommuxcs

B paMKax peaiu3alnuu
UMHU UHIUBUAYAIBHBIX U

IPYIIIOBBIX
HCCIIeI0BATEIbCKUX
MPOEKTOB,  YTO  JIacT
o0yJaroImuMcs
BO3MOXKHOCTb
npuodpecTu HaBBIK
CaMOCTOSTEIEHOTO
PEIICHHS TEOPETHYCCKOU
POOIIEMEI, HaBBIK
TCHEPUPOBAHUS "
o(hopMIICHHS
COOCTBEHHBIX HJIEMH,

HaBBIK  YBaXKHUTEIHHOTO
OTHOUICHHST K YYXUM
nuaesM, ohOpMIICHHBIM B

paboTax JPYTUX
uccienoBaTesiell, HaBBIK
Iy OJIMYHOTO

BBICTYIUICHHS nepen
ayIuTOpUeH,

apryMEHTHPOBAHHMS u
OTCTanBaHMS CBOEH

TOYKH 3pCHUA.




IInomann
MOBEPXHOCTH u
00BEMBI  KPYIJIBIX
Ten (9 4)

O0béMm 1wmuHIpa. Teopema 00

00BEMe MIPSIMOTO UWIAHAPA.
Ilmomany OGOKOBOM W IOJHOMH
TTOBEPXHOCTH

nuimHIpa. Beraucienne  00bEMOB

T€Jl C TIOMOIIBIO OMPEACIEHHOTO
nHTerpana. O0bEM KoHyca .
Ilnomann OOKOBOM ®
MTOBEPXHOCTH
koHyca.CTepeoMeTpuIeCKue
3a71a4M, CBA3aHHLIE C BHIYUCICHUEM

MOJTHON

00BEMOB LUTHH/IPA,
konyca.llpukiagHpie 3ama4d 110
temMe «OOBEMBI H  ILIOLIAAU

nosepxHocrei Tesr. O0bEM 1mapa u
mapoBoro cekropa. Teopema 00
o0bpéMe mrapa. [lmomans chepsi.

CrepeoMeTpuIeCcKre 3a/1a4w,
CBsI3aHHbBIC c BBIYHCIICHHEM
00BEMOB mapa, apoBOTO
CerMeHTa, LIAPOBOTO
cexropa.llpuknagaeie  3agavuIo

TemMe «O0BEMEBI TCII», CBA3aHHBIC C

00BEMOM TIapa ®  IUIOIIAJBIO
ctepsl.

COOTHOIICHUST MEXIy IUIONIAJSIMHU
MTOBEPXHOCTEH u 00BEMaMu

MTOTOOHBIX TEI.

[TonoOHBIE Tea B MPOCTpPaHCTBE.
N3menenne o6nEMa npu
noooun.CtepeoMeTpuiIecKie
3aJ[a4M, CBSI3AHHBIE C BHIYUCICHUEM
00BEMOB  TE€N W IUIoWane
MOBEPXHOCTEN.

CBOOOIHO ONEpPUPOBATh TMOHATHSIMU: OOBEM Tena,
IUIOIAAb  MOBEPXHOCTH.DOPMYIUPOBATE  OCHOBHBIC
cBoiicTBa 00bEMOB. JlOKa3bIBaTh TEOpEeMbl: 00 00BEME
MUIHHIpA; 00 00bEMe KoHyca. BEIBOIUTE HOpMYIIBI ISt
BEIYHCIICHUS 00bEMa yceu€HHoOro koHyca.lcciemoBaTh
MIOCTPOCHHBIE ~MOJICIH, B TOM guciue W ¢
HCTIOJb30BaHUEM amnmapara anreOpbl.3HATH
BO3MOYKHOCTH pEIICHH 3a/1a4 Ha MOCTPOCHHUE IUPKYIEM
W JHUHEHKOW, O  KIACCHYECKHUX  HEepa3peuInMbIX
3amavax.CBOOOIHO ONEPUPOBATH MOHATHAMU: IIAPOBOM
CErMEHT, IIIAPOBOH CIIOM, IIAPOBOI CEKTOpP, OCHOBAHHE U
BBICOTa CETMECHTa, OCHOBAaHHE W BBICOTA MIAPOBOIO
cinos. BeiBomuTh popMynbl ANl HaXOXIEHHS 00BEMOB
[IAPOBOTO CErMEHTa, MIAPOBOTO CEKTOpa, IUIONIAAU
cephl.

Jloka3bpIBaTh TEOpeMy 00 00bEME mapa.

Pemartp crepeomerpuyeckue 3amaud, CBS3aHHBIE C
00pEMOM  mmIapa, MIAPOBOTO CErMEHTa, IIapOBOTO
cekropa, Mmuomanplo  chepel.  CpaBHHBATH U
AQHATM3UPOBATD YTBEP)KIACHHUS C II€TbI0 BBISIBICHUSA
JIOTHYECKH KOPPEKTHBIX M HEKOPPEKTHBIX PACCYXKICHMUH.
AHaM3MpOBaTh U MOJICIIUPOBATh HA SI3BIKC ICOMETPUH
peabHBIC CUTYAaIlMH, CBS3aHHBIE C OOBEMOM Imapa,
[IAPOBOTO CErMEHTA, IIAPOBOTO CETMEHTA, IUIOMIAbIO
cephl.

CB00OOHO ONEpPUPOBATH MOHSATHEM: MOJOOHBIC Teia B
MPOCTPAHCTBE. BEIIHCIATE O00BEMBI TENI C TOMOIIBIO
ONpeNeNEHHOTO WHTErpara.

Pematp crepeomerpuyeckue 3amaud, CBS3aHHBIE C
COOTHOIICHISIMA MEXIY IUIOIAIAIMHA MOBEPXHOCTEH WU
obpéMamMu  MOAOOHBIX  Ted.IIpOBOMUTH  JTIOTHYECKH
KOPpPEKTHBIE  JOKa3aTelbHBIC  pacCy)KICHHS  MpHU
pCUICHUH TEOMETPHYCCKUX  3aJay, CBA3aHHBIX C
BBIYUCIICHHEM 00BEMOB TEIl C TOMOIIBIO OMPEICIEHHOTO
UHTErpaia, HAaXOXKICHHEM  COOTHOWICHHUS  MEXIY
TUTOINAISIMU TIOBEPXHOCTEH U 00bEMaMU IOTOOHBIX TEI.
AHaM3MPOBaTh U MOJICIIUPOBATh HA SI3BIKE COMECTPUH
peabHBIC CUTYallH, CBS3aHHbIE C O0BEMaMH U
MOBEPXHOCTSIMH  TEJI, Ha JOKa3aTeIbCcTBO M  HA
HaXOKICHHE TCOMETPUIECKHX BEIIMIMH.

Poccuiickas
JNIEKTPOHHAS ILIKOJIA
https://resh.edu.ru/subjec
t/17/11/

Enunas xomnexmus LIIOP
http://school-
collection.edu.ru/

Bocnuranue uCKpeHHETO
uHTEpeca K  y4eOHOM
NIESITEIIBHOCTH,
MOJTY4EHHIO HOBBIX
3HaHUHM,  PACIIUPEHUIO
COOCTBEHHOTO
KpYyro3opa, BOCIHUTAHUE
FYMaHUCTHYECKOTO
MBIILICHUS;
MPUBJICUCHIE BHUMAaHUS
yUaIuxcs K
00cyX1aeMoil Ha YpOKe
nHdopmanum.
PasButue KkpeaTHBHOTO
MBIIUICHUS
(camocrosTenEHOE
MIPUMEHEHHE 3HAHUH,
croco0oB ENCTBHH,
MOUCK  HECTaHIAPTHBIX
penIeHuni)




6 IToBTOpEHuUeE,
00001IeHne

H CHCTeMaTH3alus
3HAHHUI

(9 9)

Ob6o0maroree HOBTOpEHHE
NOHSATHH W METOJOB  Kypca
TE€OMETPUH 10-11 KJIacCOB,

CHCTEMAaTH3aIUsI 3HAHMH.

Hcropust pa3BUTHA CTEPEOMETPHUH
KaKk HayKd W €€ pojb B Pa3BUTHH
COBPEMCHHBIX  HMHXXEHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOT.

Pemathk cTepeoMeTpudeckue 3aaul Ha JOKa3aTeIbCTBO
MaTeMaTHYECKUX OTHOILICHUIA, HAXO0XKJICHHE
TCOMETPUYCCKUX BEIMYUH (IJIUH, YIJIOB, ILIOLIAJCH,
00BEMOB).Mcrionb30BaTh npu penIeHnn
CTEPEOMETPUUECKHX 3a/1a4 [UIAHUMETpUIeCKue (BaKThl U
METO/IBL.

[IpoBOAMUTH JIOTMYECKH KOPPEKTHBIE [O0Ka3aTelbHbIC
pacCykIeHUs TpPU PEIICHHH CTEPEOMETPHUYECKUX U
IaHUMeTprYecKuX 3a/1a4.CpaBHIBATh U AaHAIN3UPOBATH
pCaIbHBIC CHTYallid W BBIABISITH BO3MOXKHOCTH €&
MOJICIMPOBAHUS HA SI3bIKE TEOMECTPHH.

MOILCHI/IPOB&TL pCaibHYIO CUTYyallno Ha SA3BIKC
TeOMETpUU U HUCCICA0BATH NOCTPOCHHLIC MOJC/IU, B TOM
qUCIIC nu C HCII0JIb30BAHUEM armapara
aHFe6pLI.I/ICHOJ'IL3OBaTI) KOMIBIOTEPHBIC  IMPOI'pPaMMblL

NIPH pEeIIeHUH 3a1a4.

Poccuiickas
JNIEKTPOHHAS ILIKOJIA
https://resh.edu.ru/subjec
t/17/11/

Enunas xomnexmus LIIOP
http://school-
collection.edu.ru/

®dopmupoBaHue y
ydarmxcs
NIPEACTaBICHUS 0
TEOMETPUH KaK dYacTH
00I1IeYeTIOBEYECKOM
KyJIBTYPHI;

BOCHHO-TIATPUOTHIECKOE
BOCIIUTaHUE YYAIIHXCS:
coobmeHne
UCTOPHYECKHUX JIaHHBIX,
MOKa3bIBAIOIIUX  pOJIb
Y4EHBIX — MaTEMaTHUKOB
B YKpEIICHUH
000pOHHO MOIIU
Hallell CTpaHsl;

BKIIAJ  OTCYECTBEHHBIX
Y9EeHBIX B  pa3BUTHE
TCOMETPHH.

OBLIEE KOJIMYECTBO YACOB - 68




