MyHHUIHUIATBHOE OIODKETHOE 00111€00pa30BaTEIbHOE YIPEHKICHHE

PACCMOTPEHO

Ha 3acenanuu [IIMO
yuuTeIel MaTeMaTUKH
ITporoxoin Nel

ot 29.08.2024 r.

pykosozautens [IIMO
Bansko O. B.

ropoaa TymnyHa

«Cpennsis o6meoOpasoBaTebHas Ko No 1»

COT'JJACOBAHO, \@9 0 057 _‘ YTBEPX/IEHO
3aMECTHUTENb U ' Al top MBOY COIII Nel

o Y%ﬂ , No 226-n1
18/ e

MOCKOBCKUX 2 %\, <
Q NN )
La21308
“3) ?:T' *® W 9
N "
20y o WAL

PABOYAS I[TPOI'PAMMA

yue6noro mpeamera «I'eomeTpHsi. Yriay6JieHHbIi YPOBEHB»

st o6yugarommxest 10 — 11 kaccos

CoCTaBHJIM YUUTEI MATCMATUKH
Banbko Oxcana Bnamumuposra, BKK

Cob6emukoBa Cseriiana MuxanjioBHa, BKK

Canosckasg Onbera HukomnaeBHa, BKK
I"amoronoBa Jlapuca Muxaitiosaa, BKK

Tynys, 2024



IHOACHUTEJIBHASA 3AIITMCKA

['eomerpust sBiseTcs OAHUM U3 0A30BBIX KYpCOB Ha YPOBHE CpeIHEro ooiero odpazoBaHUs,
TaK Kak 00ecreduBaeT BO3SMOKHOCTh U3y4eHUs TUCIHILINH €CTECTBEHHO-HAYYHON HAIMPABIEHHOCTH U
MPEeAMETOB T'YMaHUTAPHOTO IUKJA. [T0CKONIBKY TOrn4yeckoe MblieHne, GopMupyeMoe Py U3yYeHHH
00yYaIOIMMHUCS TOHATUIHHBIX OCHOB T'€OMETPHH, ITPU TOKA3aTEIbCTBE TEOPEM U MOCTPOCHUH HEMOYKH
JIOTUYECKUX YTBEPXKACHUHN MpU PEIICHUH I'eOMETPUYECKHUX 3a]lad, YMEHUE BBIBUIaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOIb3YIOTCS NpPH PEUIeHUH 3a7ad €CTECTBEHHO-HAy4YHOro IUKIA, B
YaCTHOCTH (PU3MUECKUX 3a]au.

Ilenp ocBoeHMs] mporpaMMmbl yueOHOro Kypca «l'eomeTpusi» Ha YriyOJE€HHOM YpOBHE —
pa3BUTHE MHAMBHUAYaIbHBIX CHOCOOHOCTEH O0Oydyalomuxcsi MpU HW3YYEeHHH TeOMETpPUH, Kak
cocTaBisifoliel mpenMeTrHol obOmacth «MaremaTtuka M uMH(pOpMaTHKa» yepe3 obecreyeHue
BO3MOXKHOCTH NPHOOPETEHUS M UCIOJIb30BaHUA Oosee TIyOOKHX TE€OMETPUYECKUX 3HAHUN W
NEUCTBUM, cHeu(pHUUHbIX TEeOMETPHH, W HEOOXOIUMBIX IS YCHEIIHOro MpodeccHoHaIbHOro
00pa30BaHMsl, CBA3aHHOT'O C HCIOJIb30BAHUEM MAaTEMaTHKU.

[TpuopuTeTHBIMU 3aladyaMU Kypca T€OMETpHH Ha YIIIyOJEHHOM YpOBHE, PAaCUIMPSIONIUMH U
YCUIIMBAIOIIUMH Kypc 6a30BOT0 ypOBHSI, SBIISIOTCS:

pacuMpeHre IpefCcTaBIeHUusl 0 T€OMETPUU KaK 4acTh MHUPOBOM KyJIbTYphl U (OPMHPOBAHUE
OCO3HAHUS B3aUMOCBSI3H T€OMETPUHU C OKPYKAIO LM MUPOM;

dbopMHupoBaHHE TPENCTABICHUA O MPOCTPAHCTBEHHBIX (HUIypax KaKk O BaKHEUIIUX
MaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIOLUIMX OMUCHIBATH U U3ydaThb DPa3HbIE SIBICHUS OKPY)KAIOILEro
MUpa, 3HAaHUE MOHATUITHOTO amnmnapara 1o paszaeny «CrepeoMerpus» yueOHOro Kypca reoMeTpuu;

dbopMUpOBaHUE YMEHHS BJIaJIeTh OCHOBHBIMU MOHSITHSMHU O MPOCTPAHCTBEHHBIX (UTYpax U UX
OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeopeM, (GOpMyJl U yMEHHE HX MPUMEHSATb, YMEHHUS JOKa3bIBaTbh
TEOpEMbl M HAXOJIUTh HECTaHJapPTHbIE CIIOCOOBI PEeIIeHUs 3a/1aY;

dopmMupoBaHHE YyMEHHsS paclio3HaBaThb Ha 4YepTexax, MOJENIX M B peajbHOM MHpE
MHOT'OIPaHHUKH U TeJa BpallleHusl, KOHCTPYUPOBaTh FT€OMETPHUECKHE MOJIEIIH;

¢dbopmMupoBaHNE MOHUMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHHUS MaTeMaTHYEeCKHX
Teopuil, popMupOBaHUE TOHUMAHUS POJIM AKCHOMATHUKH MIPH MPOBEICHUN PACCYKJIEHU I;

dbopmMHupoBaHUE YMEHHS BIaJeTh METOAAMH J0Ka3aTeNbCTB U aJITOPUTMOB PELICHUS, YMEHUS
UX MPUMEHSATH, IPOBOJIUTD J10KA3aTEIbHBIC PACCYXACHUS B XOJI€ PEIICHUSI CTEPEOMETPUYECKUX 3a1a4
U 3aJa4 C MPaKTHYECKUM coJepkaHueM, (GOpMUPOBAHHUE IWIPEICTaBICHUS O HEOOXOIUMOCTH
JIOKA3aTeNbCTB IpPH OOOCHOBAaHMM MAaTEMAaTHUYECKUX YTBEPXKAEGHUH U pPOJIM AaKCUOMATUKH B
MIPOBENIEHUH JEAYKTUBHBIX PACCyK/IECHUI;

pa3sBUTUE M COBEPLICHCTBOBAHME WHTEUIEKTyalbHbIX U TBOPUECKUX CIIOCOOHOCTEH
o0yyaronuxcs, N03HaBaTeIbHON aKTUBHOCTH, UCCIIEA0BATEILCKUX YMEHNUN, KpUTUYHOCTH MBIIUIEHUS,
MHTepeca K U3yUYEHHUIO T'€OMETPUN;

dopmupoBaHue (PYHKIHMOHAIbHOM I'PaMOTHOCTH, pEJIIEBAHTHOW TIE€OMETPUU: YMEHUs
pacro3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBbIX
JKU3HEHHBIX CUTYAlMsIX U MPH U3YYCHUU JPYTUX YUEOHBIX MPEIM E€TOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PpEATbHBIX CHUTYallMi, MCCIEJOBAHMS IMOCTPOCHHBIX MOJIEIIEH,
MHTEPIpETaLNU OJTyYEHHBIX pe3yIbTaToB.

OCHOBHBIMH COZICpXKATEIbHBIMH JTUHUSMU ydeOHOro kypca «['eomerpus» B 10—11 xmaccax
apnsitores:  «lIpsiMble W TJIOCKOCTH B MpOCTpaHCTBE», «MHOrorpaHHukmn», «Tema BpalieHUs,
«BekTopel U KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEN.



ChopmymupoBanHoe Bo PI'OC COO TpeboBaHME «YMETh OINEPUPOBATH IOHITUIMUY,
pEJIeBaHTHBIMU T€OMETPUU Ha YrIyOJaEHHOM ypoBHE 00ydeHus B 10—11 kimaccax, OTHOCHTCS KO BCEM
COoZIepKaTeNIbHbIM JHHUSIM Yy4eOHOro Kypca, a (opMUpoBaHHE JIOTMYECKUX YMEHUH pacrhpesensercs
HE TOJIbKO IO COJEp)KaTeIbHBIM JIMHUSAM, HO M 1O roxaMm oOyueHus. ConepikaHue oOpa3oBaHUS,
COOTBETCTBYIOIIICE MPEAMETHBIM pe3yJibTaTaM ocBoeHus DenepanbHOl pabodei MmporpaMmel,
pacrpenenéHHbIM M0 ToaM O0Y4YEeHHsI, CTPYKTYPHPOBAHO TAKHUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHLUNUATIBHBIM ~ BOIIpocaM  oOydaromyecss oOpalaiich HEOAHOKPATHO. JTO  IMO3BOJSIET
OpraHu30BaTh OBJIAJCHUE TEOMETPUUYECKUMHU TMOHATHUSAMU W HaBBIKAMHU IOCJIEOBAaTEIbHO U
MOCTYIATEIbHO, C COOJIIOJICHUEM MPUHLIUIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CHCTEeMY TE€OMETPUYECKUX IMPEICTaBICHUN OOYJaromuMXcs, pacmmpsii W yriuyosss e€, o0pasys
MPOYHBIE MHOXECTBEHHBIE CBSI3H.

ITepexon kK U3y4EHUIO FEOMETPUH HA YIIIyOJIEHHOM YPOBHE I103BOJISIET:

co3mate ycioBus Uil auddepeHnuanuu  o0ydeHHUs, TOCTPOCHUS HHIWBHIYaITbHBIX
00pa30oBaTeNbHBIX MpOrpaMM, OOECHEYUTh YIIIyOJIEHHOE M3YUEHHUE T€OMETPHH KaK COCTaBJISIONIEH
yaeOHoro npeamera «MateMaTuka,

MOATOTOBUTh OOYYAIOHIMXCS K MPOJOJDKEHUIO H3Yy4YeHHUsT MaTEeMaTUKH C y4€ToM BBIOOpa
Oynymeir mnpodeccuu, odecreunBas MPEEMCTBEHHOCTh MEXKIYy OOMIMM U TPOQeCcCHOHAIBHBIM
00pa3oBaHHEM.

Ha u3yuenne yue6HOro kypca «I'eomeTpus» Ha yriayOonéHHOM ypoBHe oTBoauTcsa 204 yaca: B
10 knmacce — 102 yaca (3 gaca B Henenmo), B 11 kimacce — 102 gaca (3 gaca B Hezelno).

COJAEPKAHUME OBYYEHUSA YYEBHOI'O KYPCA «I'EOMETPUSA»
(YTJIYBJIEHHBIA YPOBEHD)

10 KJIACC

IIpsiMbIe M JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMas, TIOCKOCTb, MpocTpaHcTBO. [loHATHE 00
AKCHOMATUYECKOM ITOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUSA U3 HUX.

B3auMHoOe pacnonoxeHue NpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, NapajlelbHble M
ckpenmBaromuecs npsamble. [IpusHaky ckpemuBaronmxcs npsmbiX. llapamiensHOCTs OpSMBIX U
IJIOCKOCTEN B MMPOCTPAHCTBE: MapaJljIeIbHbIE MTPSIMbIE B IPOCTPAHCTBE, IAPAJIIEIBHOCTD TPEX NMPAMBIX,
napajuiebHOCTh MNpAMOM W IlockocTu. [lapamiensHoe U IEHTpaJbHOE IPOEKTUPOBAHME,
n3obpaxenue ¢uryp. OCHOBHbIE CBOWCTBA MapaljiebHOIO NpoeKkTupoBaHus. M3zobpaxenue ¢puryp B
napajuleJIbHONM MPOEKUUHU. YTJbl C COHAIPABIECHHBIMH CTOPOHAMHM, YIOJd MEXAY IpSAMBIMU B
npoctpancTBe. IlapaiienbHOCTh IIOCKOCTEN: MapalulesibHbIe IUIOCKOCTH, CBOMCTBA IapalIeNbHBIX
iockocred. Ilpocreiimume npocTpaHcTBEHHbIE (PUIYphl HAa IJIOCKOCTH: TETpa’p, Mapajljieienumnes,
MMOCTPOCHUE CEUEHUN.

IlepneHIMKYJISIPHOCTD NMPSAMON M INIOCKOCTHU: NEPIEHIUKYJIIPHBIE NMPsSMbIE B IIPOCTPAHCTBE,
IpsIMBIE MTApAJUIEIbHbIE U IIEPIICHNUKYIISAPHBIE K IUIOCKOCTH, IPU3HAK NEPHEHANKYIIIPHOCTH IPIMOU 1
IJIOCKOCTH, T€OpeMa O MPAMON MEPHIEHIUKYJIPHOU IIOCKOCTH. OpTOroHalabHOE MPOEKTUPOBAHHUE.
[lepneHIMKYIJISIp M HAKJIOHHBIE: PACCTOSHUE OT TOYKH /0 IUIOCKOCTH, PACCTOSHHE OT MPAMOH 10
IUIOCKOCTH, MPOEKUMsl (QUrypbl Ha IUIOCKOCTh. [lepmeHIuKyIsIpHOCTh IUIOCKOCTEH: IpH3HAK
MEePHEHIUKYISIPHOCTH IBYX IJIOCKOCTe. Teopema o TpéX meprneHIuKyisipax.

VYribl B IPOCTPAHCTBE: Yroj MEXAY NPSIMOM M MJIOCKOCTHIO, ABYTPAaHHBIA YIoJl, JIMHEWHBINA
yroa JABYTpaHHOro Yyria. TpéxrpaHHbli M MHOrorpaHHble yribl. CBONCTBa IUIOCKHX YIJIOB
MHOrorpaHHoro yria. CBOHCTBa INUIOCKMX M JIBYTPaHHBIX YTJIOB TPEXTPAaHHOro yria. Teopemsl
KOCHUHYCOB M CHHYCOB JJIsl TPEXTPAHHOIO yrJa.



MHOTOrpaHHUKHI

Buapsl MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yrosibHas npusma, npsamas v
HAKJIOHHAs IpU3MBbl, OOKOBasi U IMOJHAsl MOBEPXHOCTh NMpusMbl. [lapamienenumnen, mpsMoOyroybHbIHN
napajuienenunen u ero cporcrea. Kpartwalimme myTH Ha IOBEPXHOCTM MHOrOrpaHHuka. Teopema
Oiinepa. [IpocrpanctBeHHas Teopema Iludaropa. [TupamMuna: n-yronpHas mupaMuia, MpaBUIbHAS H
yceu€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX I'paHEH MpPaBWJIbHOW MUpaMuibl. [IpaBujIbHBIC
MHOTOI'paHHUKH: MPaBWIbHAS MpU3Ma U MpaBUiIbHAS MUpaMUAa, IpaBUJIbHAs TPEYroJibHasi MUpaMuIa
U TIPaBUIIBHBIA TeTpasap, kyo. [IpencraBieHre o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTAdAP, JOIEKAdIP
Y UKOCadIp.

BbancneHre S71€MEHTOB MHOTOTPAHHHUKOB: pEOpa, auaroHamu, yriel. [lnomans OGokoBoit
MOBEPXHOCTH M IOJIHOM MOBEPXHOCTH NMPSIMOW MPHU3MBI, IUIOLIAb OCHOBAHMM, Teopema O OOKOBOM
MOBEPXHOCTH MpsAMOM mpusMmbl. Ilnomane OOKOBOM IMOBEPXHOCTH M TMOBEPXHOCTH IPAaBHIIBHOM
MAPAMHJIBI, TEOPEMA O IUIOIIAAN YCEUYEHHON MUPAMHUJIBL.

CummeTpus B TMPOCTPAHCTBE. ODJIEMEHTHl CHMMETPUU TMPABUIBHBIX MHOTOI'PAaHHHUKOB.
CummeTpus B IPaBUILHOM MHOTOTPAHHUKE: CUMMETpHS Napauieenune/ia, CAMMETPHS MPaBHIbHBIX
MIPU3M, CHMMETPUS IPABUIIbHON MUPAMHUJIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHSA: BEKTOpP B NMPOCTPAHCTBE, HYJIEBOW BEKTOpP, AJMHA HEHYJIEBOIO BEKTOpa, BEKTOPbI
KOJUIMHEApHbIE, COHANPABIICHHbBIE U MPOTUBOIOJIOKHO HAIIPABIEHHbIE BEKTOPbL. PABEHCTBO BEKTOPOB.
JlelicTBUs C BEKTOpaMu: CJIOKEHME M BbIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB,
YMHOKE€HHUE BEKTOpa Ha yucio. CpoiicTBa cioxeHusi BeKTopoB. CBoWCTBA YMHOXKEHUsI BEKTOpa Ha
yrcno. IloHsiTHe KOMILJIaHAapHblE BEKTOPHI. lIpu3Hak KOMILIaHApHOCTH TpEX BekTOopoB. I[IpaBuio
napauienenunena. Teopema O pa3loXKEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpssmoyronbHast cuctemMa KoopauHaT B mpoctpaHcTBe. KoopauHatsl BekTopa. CBs3b MEXAY
KOOpJMHATaMU BEKTOpa U KOOPAMHATAMH TOUYEK. YTOJ MEXy BeKTopamu. CKaJsipHOE IPOU3BEACHUE
BEKTOPOB.

11 KJIACC

TeJsia BpanieHus

[lonsTsi: UMAMHApPUYECKAasT TMOBEPXHOCTh, KOHUYECKas IOBEPXHOCTb, cdepuueckas
MOBEPXHOCTh, OOpa3yroIIMe MOBEpXHOCTeH. Tema BpalleHus: IMWIMHIAP, KOHYC, YCEYEHHBIM KOHYC,
chepa, map. Bzaumnoe pacnonoxxkenue cdepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300paxkeHue Ten BpalleHHUsl Ha miockocTu. Pa3Béprka munmuuapa u konyca. CummeTpusi chepbl u
niapa.

O06béM. OcHOBHBIE CBOWMCTBA 00BEMOB Tel. Teopema 00 00bEME NPIMOYTrOIBLHOTO
napajuieNenunena u cieacrsus u3 He€. O0bEM NpsMoN ¥ HAKJIOHHOW MPU3MBIL, IUIHH]PA, THPAMUIBI
u koHyca. O0BEM mapa u MapoBOro CerMenTa.

KomOuHanuu Ten BpamieHusi 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B MWIMHID, ONMMCaHHAS
okono mumuHApa. [lepeceuenue cdepsl u mapa ¢ miockocTeio. Kacanue mapa u chepsl MIOCKOCTBIO.
[ToHATHE MHOTOI'paHHUKA, OMMUCAHHOTO OKOJIO cpephl, chepbl, BIUCAHHOW B MHOT'OI'PDAHHUK WM TEIIO
BpaICHUS.

[Tnomaas MOBEPXHOCTH LMJIMHIpA, KOHyca, Iuiomanab chepbl u e€ uvacrteid. IlomoOue B
npoctpadcTBe. OTHOIICHHE 00BEMOB, TLIOMIAACH TOBEpXHOCTEH Mom00HbBIX (uryp. [Ipeodbpa3oBanue
nono0usi, roMoTerus. PemieHume 3amay Ha MJIOCKOCTH C HCHOJIB30BAHMEM CTEPEOMETPHUECKUX
METO/I0B.

[TocTpoeHue ceyeHHit MHOTOrpaHHUKOB U TeJl BpAILlEHHs: CeYeHHs UINHIpa (TapauieIbHO U
NepHeHANKYJIIPHO OCH), CEUeHUs KOHyca (TmapauleibHble OCHOBAHHMIO U MPOXOISIIME 4Yepe3



BEPILMHY), CEUEHMs Iapa, METOJbl IMOCTPOECHUS CEUYEHUH: METOJ CJEJOB, METOJA BHYTPEHHEro
IIPOEKTUPOBAHMUS, METO/ IIEPEHOCA CEKYLIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTopel B npoctpancrBe. Omepanuu HajJl BEKTOpaMH. BEKTOpHOE yMHOXKEHUE BEKTOPOB.
CBoiicTBa BEKTOpHOro YyMHOxeHHs. [IpsMoyrosibHass cucreMa KOOpPJAMHAT B MPOCTPAHCTBE.
Koopnunatel BekTopa. PasnokeHue BekTtopa mo 0asucy. KoopIMHATHO-BEKTOPHBIM METOA IPH
PEIIEHUH IeOMETPUUECKUX 3a1a4.

J{BMKEeHUS B IPOCTPAHCTBE

JBmxenust mpoctpanctBa. OToOpaxenus. J[BukeHus U paBeHCTBO Quryp. OOmme cBoicTBa
JBWKEHUN. BuIbl JBM)KEHMHI: MapajjieNbHbIl MEPEHOC, LEHTpalibHAas CHUMMETpPUS, 3€pKajbHas
CUMMETpHUS, IOBOPOT BOKPYT mpsimoi. IIpeodpa3zoBanus nonodus. Ilpsamas u cdepa Ditnepa.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJIEHHBIN YPOBEHb)

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:knanckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTH TPAKIAHCKOI MO3UIIUU 00yYaroerocs Kak akTHBHOTO U OTBETCTBEHHOTO
YJieHa POCCUHCKOro oO0IIecTBa, MPENCTaBICHHE O MAaTeMAaTUYECKHMX OCHOBaX (YHKIIMOHHUPOBAHHMS
Pa3NUYHBIX CTPYKTYp, SBJICHUN, MPOLEAYp TPakJaHCKOro oO0IIecTBa (BBIOOPHI, OMPOCHI U APYTroe),
YMEHHE B3aUMOJICIICTBOBATh C COIHAIBHBIMH HHCTUTYTaMU B COOTBETCTBMM C WX (QYHKIHUSAMH H
Ha3HAYCHUEM,;

2) naTpuoOTHYECKOEe BOCIIUTAHME:

c(OPMUPOBAHHOCTh POCCUICKOM TI'pa)TaHCKOW HAEHTUYHOCTH, YBaXKEHUS K IPOLUIOMY U
HACTOSAIIEMY POCCHUHCKOW MaTEMaTHKH, LEHHOCTHOE OTHOUIEHHWE K JOCTHKEHUSIM POCCHICKHUX
MaTeMAaTUKOB U POCCHUICKOW MaTEMaTUYECKOM IIKOJIbI, HCIOJb30BAHUE ITUX JOCTUKEHUU B JAPYTUX
HayKax, TEXHOJIOTHIX, c(pepax IKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCHUUCKOr0 Hapoaa, cpOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, dTUYECKOT0 MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JIOCTHXKEHUN HAyKU U
JeSITETPHOCTBIO YU4E€HOT 0, 0CO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOWYMBOTO Oy IYIIETO;

4) 3cTeTH4YeCKOe BOCIIUTAHUE:

ACTETHUYECKOE OTHOLIEHUWE K MHPY, BKJIIOUAsl ICTETUKY MATEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pEUIeHWH, pacCyX JACHHH, BOCHPHUUMYMUBOCTH K MAaTEMaTHUYECKUM aCIeKTaM
Pa3IMYHBIX BUOB UCKYCCTBA;

5) puznuyeckoe BociuTaHUE:

chOpPMHPOBAHHOCTh YMEHHSI MPUMEHITh MaTEeMaTHUYECKUE 3HAHUS B MHTEpECaxX 3I0POBOTO U
Oe3onacHoro o0Opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0pPOBBIO (340pOBOE MUTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHH U OTAbIXa, peryisipHas (u3ndeckash aKTUBHOCTb), PU3UUECKOE
COBEPUIECHCTBOBAHKE ITPH 3aHATUSAX CIIOPTUBHO-0310POBUTEIIBHON J1€ATEIbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYyHIY, OCO3HAHUE IIEHHOCTH TPYIOJIOOMs, WHTEpPEC K pazIudHbIM cdepam
npoecCHOHANBPHON JICATENBHOCTH, CBS3aHHBIM C MaTEMAaTUKOW W €€ MPHIOKEHUSMU, YMEHHUE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oymymiel mpodeccuu W peann30BhIBATh COOCTBEHHBIC >KU3HEHHBIC
MJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHYEeCKOMY OOpa30BaHWI0O M CaMOOOpa30BaHUIO Ha
MNPOTSHDKEHUHU BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEHICHUHU NPAKTUYECKUX 3ajad
MaTeMaTHYECKOW HAMPaBIECHHOCTH;



7) 3K0JI0THYeCKOe BOCIIMTAHME:

chOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KyJNbTYpbl, TOHMMAaHHE BIUSHHUS  COLMAIBHO-
HSKOHOMHYECKHUX TPOIECCOB Ha COCTOSIHUE MPUPOIHON U COLMAIILHON CPEIbl, 0CO3HAHUE TI100aTLHOTO
XapakTepa JKOJOTMYECKUX MpoOJieM, OpUEHTAlUs Ha MPUMEHEHHWE MaTEeMaTHYeCKUX 3HAHUW s
perieHus 3a/1a4 B 00JaCTU OKPY’KAIOIIeH Cpejibl, MIIAaHUPOBAHKUE MOCTYIKOB U OLIEHKH MX BO3MOKHBIX
MOCIIE/ICTBUAM JIJIs1 OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 NO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKW U OOIIECTBEHHOW MPAKTHKH, TIOHUMAaHUE MaTEMaTHYECKON HayKH Kak cepbl 4eloBeYeCKOi
JEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTHS U 3HAYMMOCTH IS PA3BUTHUS LMBWIM3ALMU, OBJIAJICHUE S3BIKOM
MaTeMAaTUKM W MAaTEMATUYECKOW KyJIbTYypOM Kak CpEACTBOM IO3HAHUSA MHpPA, TOTOBHOCTh
OCYILIECTBJISATh MMPOEKTHYIO U UCCIIEOBATENBCKYIO IESTEIBHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicTBUS

Bba3oBble Jornueckue 1eMCTBUA:

BBISIBIISITH U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHYECKUX 0OBEKTOB, MOHSITHH,
OTHOIIEHUH MEXAYy TMOHATHAMH, (HOpPMYyIHMpOBaTH OMNpENENeHUsT TMOHATUH, YCTaHABIMBATH
CYIIIECTBCHHBIA MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHHMS i OOOOIICHWUS M CpPaBHEHUS, KPUTCPUHU
MPOBOJAMMOTO aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIUPOBATh M TMPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHUIIATEIbHBIC, CIUHUYHBIC, YACTHBIE M OOIIHE, YCIOBHbBIC,

BBISBIISITh MaTEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTUBOpEYHs B (aKTax,
JIAHHBIX, HAOIIOJCHUAX U YTBEPXKIACHUSX, MPEAJiaraTb KPUTEPUH JIJIs1 BBISABJICHUS 3aKOHOMEPHOCTEN U
MPOTUBOPEUHI;

JlenaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3AKJIIOUEHUH, YMO3aKJIIOYEHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO JI0Ka3aTeIbCTBA MAaTeMAaTHUUECKUX YTBEPKIACHUU (NpsIMble U OT
MPOTUBHOI0), BBICTPAUBATh apryMEHTALUI0, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CYKJICHUSI U BHIBOJIBI;

BBIOMpATh CIOCOO pelIeHus y4yeOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUS,
BBIOMPATH HAaNOO0JIeE TOAXOSIINN C YIETOM CAMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHEB).

Bba3oBrble ucciaegoBare/ibCcKue 1eiicTBHUS:

HCII0JIb30BaTh BOMPOCHI KaK HMCCIENOBATENLCKHI WHCTPYMEHT I1O3HAHUS, (OPMYJIHPOBATH
BONIPOCHI, (UKCHPYIOLIME MPOTUBOpPEYHE, TMpoOJieMy, YyCTaHABIMBaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHHE;

MPOBOAUTh  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA ~ DKCIEPUMEHT,  HMCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OObeKTa, SBJICHHS, NpoIecca, BbBISBICHUIO
3aBUCUMOCTEH MKy 00bEKTaMHU, SIBJICHUSIMH, IPOI[ECCaMU;

CaMOCTOSTENILHO (opMyupoBaTh OOOOIICHHS M BBIBOJABI 110 pPE3yJIbTaTaM IPOBEAESHHOTO
HAOIOZICHHS, WCCJICNOBAaHMS, OIICHMBATh JIOCTOBEPHOCTh TIOJYYCHHBIX pE3yJIbTaTOB, BBIBOJOB M
000011IEHNI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLIECCA, & TAKKE BBIIBUTATh MPEANOI0KEHU O €r0
pPa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nundopmanueii:

BBISIBIISITE AeUIIMTHI WHGOPMAIUK, JAHHBIX, HEOOXOIWMBIX IJIi OTBETa HAa BOMPOC U JUIA
pelieHus 3aa4u;



BBIOMpaTh  WHPOPMALMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THIOB,  aHAJU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO PA3TUYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CTPYKTYPUPOBaTh MH(MOPMAIMIO, MPEACTABIATh €€ B Pa3IMYHBIX (HOpMax, HILTIOCTPUPOBATH
rpaduyecky;

OLIEHUBATh HAAEKHOCTh MH(POPMALIUY IO CAMOCTOSITENEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIC YHHBeEpPCaAJIbHbIe Y4eOHbIe NeHCTBUSA

OO0menue:

BOCIIpUHUMATh U (OPMYIHpOBATH CYXKIEHHUS B COOTBETCTBHH C YCIOBUSMH H LEISIMU
OOIIeHHUs, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUChMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUS 10 XOAY PELICHUS 3a7a4l, KOMMEHTUPOBATh MOJYyYECHHBINA PE3YJIbTAT;

B Xxo0J¢ OOCYXIEHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMBbI, MPOOJIEMEI,
pelaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HALIEIEHHbIE HA IMOMCK pPELIEHHUS, COMOCTaBIISATh CBOU
CYXKIEHUSI C CYXICHHMSIMH JPYTrUX Y4YaCTHUKOB Juajiora, OOHApyXHBaTh pa3jHMuve M CXOJCTBO
MO3ULIUN, B KOPPEKTHOU opMe (popMyIupoBaTh pa3HOTIACHS, CBOM BO3pPAKEHUS;

MPEICTABIATh PE3YyJIbTaThl PEIICHUS 3a/layd, OKCIEPUMEHTA, HWCCIEAOBaHUsA, IPOCKTa,
CaMOCTOSTENILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C y4€TOM 3aJad Ipe3eHTallud U OCOOEHHOCTEH
ayJIUTOPUH.

PerynsiTuBHbIe YHHBepcaabHbIe yueOHbIe JeiicTBUS

Camoopranuzanus:

COCTaBJATh IUIAH, AJNTOPUTM peUIeHHs 3a7add, BbIOMpaATh CHOCOO pElIeHHs C Y4ETOM
UMEIOLIUXCS PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTh U KOPPEKTUPOBATh
BapUaAHTHI pEIICHUH ¢ y4€TOM HOBOW MH(OpMaIuy.

CaMOKOHTPOJIb, IMOIMOHAIbHbII HHTEJJIEKT:

BJIQJICTh HABBIKAMH TO3HABATEIbHOM PEQIICKCMU KAaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBHH U
MBICTTUTENIFHBIX TPOILIECCOB, UX PE3YyJbTaTOB, BJAJETh CIOCO0AMH CaMOIPOBEPKU, CAMOKOHTPOIS
npolecca U pe3yibTraTa pelieH!sl MaTeMaTUYeCKOH 3a1auH;

NpEeIBUIETh TPYIHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh HpPH pEIIEHUWU 3a/aud, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENLCTB, JIaHHBIX, HAWICHHBIX OIIUOOK,
BBISIBIIGHHBIX TPY/IHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa I[EJH U YCIOBUSAM, OOBSICHSITH ITPUUMUHBI TOCTUKCHUS UITH
HEJOCTIKEHUSI PEe3yJIbTaTOB JIEATEILHOCTH, HAaXOJIWUTh OIMMOKY, JaBaTh OIEHKY MNpPUOOPETEHHOMY
OIIBITY.

CoBMecTHas 1eITeIbHOCTD:

MOHUMAaTh ¥ HCIOJb30BaTh MPEUMYINECTBA KOMAHIHOM M HMHIUBUIYaIbHOH pabOTHI MpU
pelIeHn y4yeOHbIX 3a7a4, MPUHUMATh 11eJIb COBMECTHOHM AESITeNbHOCTH, MJIAaHUPOBATh OPraHU3aAIUI0
COBMECTHOM paboThl, pacmpeaesaTh BUIbI paboT, JOroBapuBaThC, 00CYXKIaTh MPOLIECC U Pe3yabTaT
paboThl, 00001IaTh MHEHHUS HECKOJIBKHX JIFOCH;

y4acTBOBaTh B TPYyHHOBBIX (opmax paboThl (0OCYXICHHS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» W UHBIE), BHIMOJIHITH CBOK YacTh paOOTHI U KOOPAUHUPOBATH CBOM ICHCTBUS C APYTHMH
YJieHAaMH KOMAaHJIbl, OLIEHWBAaTh KAaueCTBO CBOETO BKJaJa B OOIIMH MPOAYKT IO KPUTEPHSIM,
cOopMyITUPOBAHHBIM Y4aCTHUKAMH B3aUMOJICHCTBUSI.

MHNPEJMETHBIE PE3YJIBTATDBI

K konny 10 kiacca o0yyaromuiics HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TOHSTHSIMH CTEPEOMETPUM TPH PEIICHWU 3a1ad U
MPOBEICHUN MAaTEeMAaTHUECKUX PACCyK/ICHUI;



® MPUMEHSATH AKCHOMBI CTEPEOMETPHH M CIEACTBUS M3 HUX MPH PEIICHUU TEOMETPHUECKUX
3ajad;

e KiaccuUIMPOBATh B3aUMHOE PACIONOKEHHE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U IIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHSATHSMH, CBSI3aHHBIMH C yriaMH B IPOCTPAHCTBE: MEXKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXTY MPSIMOM U TUIOCKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITHUSIMH, CBI3aHHBIMH C MHOT OTPAaHHUKAMU;

e CBOOONHO pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (TIpU3Ma, MHpamMua,
NPsIMOYTOJIbHBIN TapaJuiesenumnesn, Kyo);

e KkiaccuUIMPOBATH MHOTOI'PAaHHUKH, BBIOMPAsi OCHOBAHHUS ISl KJIACCU(DUKATIHH;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C CEUEHHEM MHOTOIPAaHHUKOB
MJIOCKOCTHIO;

® BBINOJHATH MapajuiebHOE, IEHTPAIbHOE W OPTOrOHAJIBHOE MPOCKTHPOBAaHHE (UTYp HaA
IJIOCKOCTD, BBIMOJIHIATH U300 pakeHus GUTYp Ha IIOCKOCTH;

® CTPOUTH CEYEHUS MHOTOTPAHHHKOB pAa3JMYHBIMU METOJAMH, BBIOJHATH (BBIHOCHBIE)
MJIOCKHE YEePTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYDP: BUJ CBEPXY, COOKY, CHU3Y;

® BBIUMCIATH  IUIOMIAJM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (mpuU3Ma,  MHPaAMHUJA),
TEOMETPUYECKUX TeJl C IpUMEHeHneM (hopmyir;

e CBOOOIHO ONEPUPOBATH MOHATHSAMHU: CHMMETPHUS B MIPOCTPAHCTBE, LIEHTP, OCh U IIIOCKOCThH
CUMMETPUH, LIEHTP, OChb U MIOCKOCTh CHMMETPHH (PUTYPHI;

e CBOOOJHO OMEPHPOBATH IMOHSATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATAM B
IPOCTPAHCTBE;

® BBINOJHATH ACHCTBHS HaJ BEKTOPAMH,

e pemarth 3aJaud  Ha JIOKA3aTeJIbCTBO MATEMaTHYECKUX OTHOIICHUH U HAXOXKICHHUE
F€OMETPUUYECKUX BEIUYMH, MPUMEHSISI M3BECTHBIE METO/Abl NMPU pPEIIEHUH MaTeMaTHYECKUX 3a/ad
MOBBILLIEHHOT O ¥ BBICOKOTO YPOBHSI CJI0KHOCTH;

® MPUMEHSATH NPOCTEUIME NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI NPHU PEIICHUH CTEPEOMETPUYECKHX 3a/1aY;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M HHTEPIPETUPOBATH MH(OOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTEX,aX U PUCYHKAX;

® [PUMEHATH TOJy4YeHHbIE 3HAHUS Ha NpPAKTHKE: CPAaBHUBATh U aHAIM3HPOBATH peasbHbIE
CUTyallud, TMPUMEHATh U3yYeHHbIE TIOHATUS B IIpoOLleCCe IIOMCKA pELIeHUS MaTeMaTHYEeCKH
copMyIUPOBaHHOM TPOOJIEMBbI, MOJENMpPOBaTh pealibHble€ CHUTyallMM Ha fA3bIKE TE€OMETpHH,
UCCIIEZIOBATh TOCTPOEHHBIE MOJEIU C MCIOIb30BAHUEM T'€OMETPUYECKUX TOHATUH U TEOopeMm,
ammapaTta anareOpsl, pemiaTh MPAKTUYECKUE 3aJlayd, CBSI3aHHBIE C HAXOXKJIEHHEM TE€OMETPHYECKUX
BEJIMYMH,

® UMETh MPEACTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUU KaK COCTABHOM YaCTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konny 11 kiacca o0y4aromuics HayquTCs:

e CBOOOJHO OIEPUPOBATH MOHSATHUSAMH, CBS3AHHBIMH C IMJIMHAPUYECKON, KOHUYECKOW U
cepUyecKOoi MOBEPXHOCTIIMH, OOBSCHSATH CIIOCOOBI MTOTYYCHHUS;

® ONEepUPOBATH MOHATUSIMU, CBI3aHHBIMH C T€JIAMH BPALICHHS: IUITMHAPOM, KOHYCOM, cepoit
U I1apoM;

® pacro3HaBaTh Tela BpalleHus (UMUIMHAP, KOHYC, cdepa W map) u OOBSICHATH CHOCOOBI
MOJIYYCHHUSI TEJI BpaIllCHU S,



e Kjaccu(UIUPOBATh B3aUMHOE PacHoJIokKeHHe chepsl U IIOCKOCTH;

® BBIUHCISATH BEIUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T€J BpAILEHHs, 00BbEMBI U TUIOIAIU
MOBEPXHOCTEH MHOTOI'PaHHUKOB M TEJ BPAIEHHS, T€OMETPHUECKUX Tell C IPUMEHEHHEM (HOpMYT;

e CBOOOMHO OMEpPHUPOBATH MOHATHUSIMHU, CBSI3AaHHBIMA C KOMOWHAIIMSIMHU TeNl BpAIICHUS U
MHOI'OIPaHHUKOB: MHOTIOI'pDAaHHUK, BIHMCAaHHbIM B cdepy u omnucaHHbI oKono cdepsl, chepa,
BIIMCAaHHAsl B MHOI'OI'PAaHHUK WJIM TEJIO0 BPAILECHUS;

® BBIUHCISTH COOTHOILIEHUS MEXY IJIOMAASIMH MIOBEPXHOCTEH U 00BbEMaMK MOAOOHBIX TEI;

e 1300paxkaTh u3ydaemble (DUTYpHI, BHIMOIHATH (BHIHOCHBIE) MIJIOCKUE YEPTEKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS Tell BpAlllCHNUS;

® U3BJIEKATh, MHTEPIPETUPOBATh U IMPEOOPa30BbIBATH MHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUrypax, mpeacTaBICHHYIO Ha YEPTEXKaX U PUCYHKAX;

e cBOOO/IHO OIIEPUPOBATH MNOHATUEM BEKTOP B IPOCTPAHCTBE;

® BLITNIOJHATH OMEpalluy HaJl BEKTOPAMH;

® 33/1aBaTh IUIOCKOCTh YPaBHEHHEM B J1€KAPTOBOU CHUCTEME KOOPANHAT;

e pelaTh F€OMETPUUECKHUE 3a/la4yd HAa BHIYMCIEHUE YIVIOB MEXKIY MPSAMBIMU M MJIOCKOCTSIMH,
BBIUMCIEHUE PACCTOSIHUM OT TOYKM JO IIJIOCKOCTH, B I1I€JI0M, Ha IPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOIO METO/1a IIPH PELICHUN;

e CcBOOOJHO ONEpPUPOBATh NMOHITHUAMHU, CBS3aHHBIMM C JIBUKEHHEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA IBUKCHUM;

® BBINOJHITh U300pAXKEHUSI MHOI'OTPAHHUKOB M TEJ BpallleHUs PU NapaslieJIbHOM MEpEHOcCE,
IEHTPAJIbHOH CUMMETPHH, 3€PKAJIbHON CHMMETPHH, IIPHU ITOBOPOTE BOKPYT MPSAMOH, Mpeodpa3oBaHus
O100MS;

® CTPOUTHb CEUYEHHUS MHOIOI'PAaHHMKOB M TEJl BPALICHMs: CEUEHUs LMIMHApA (IapajuieIbHO U
HNepHeHANKYJIIPHO OCH), CEUEHUs KOHyca (TmapaluleibHble OCHOBAaHHUIO U IPOXOASIINE Yepe3
BEpILUHY), CEUEHUS 111apa;

® UCMHOJb30BaTh METOAbl MOCTPOCHUS CEUEHHM: METOA CIEelOB, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ ITEPEHOCA CEKYILEHN MIOCKOCTH;

® JI0Ka3bIBATh F€OMETPUUECKUE YTBEPXKICHNUS;

® NpPUMEHATh TeoMeTpuueckue (akTel I  pelIeHHs CTePEOMETPUYECKHX  3ajad,
MPEANOIaraloiX HECKOJbKO IIAaroB pEIIeHUs, €CIU YCJIOBHUS MPUMEHEHHsS 3aJaHbl B SBHOH H
HesBHOH (opme;

e pemiarh 3aJaud  Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOUIEHMM M HaxOoXIEHHE
reOMETPUYECKUX BEIUYHH;

® [IPUMEHATHh MPOrPaMMHBIE CPEACTBA U 3JEKTPOHHO-KOMMYHHUKALIUOHHBIE CHCTEMBbI MpU
pELLIEHNH CTEPEOMETPUUECKHX 3a/1ay;

® [IPUMEHATH IOJYyYEHHBbIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh, aHAIU3UPOBATH U OLECHUBAThH
peasbHble CUTYyallud, NMPUMEHSTb HM3YYECHHbIE IOHSATHS, TEOPEMBI, CBOMCTBA B MpOLEcCe IOMCKa
pelieHusl MaTeMaTH4ecku c(OopMyIUPOBAHHOW MPOOJIEMbI, MOAEIHPOBATh pPEANbHBIE CUTyallMd Ha
A3bIKE T€OMETPHUH, UCCIEAOBATh MOCTPOCHHBIE MOJIENIN C UCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUN
U TeopeM, armapata anreOpbl, pellaTb NPAaKTUYECKUE 3a/layd, CBS3aHHBIE C HaXOXIECHUEM
Fe€OMETPUYECKUX BEJINYUH;

® UMETh NPEACTAaBICHHS 00 OCHOBHBIX 3Tamax Pa3BUTHS I'€OMETPUHM KaK COCTAaBHOW YacTu
(byH1aMeHTa pa3BUTHS TEXHOJOTHA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmeHoBaHue pa3iesioB U TEM KosnuecTso yacos
w/n DOIDAMMEL B K n JIeKTPOHHBIE (LM (] POBHIE)
porp cero OHTPOJbHBbIE PaKTHYeCcKHe 06 pazoBaTelbHbIE pecypebl
padoThI padoThI
https://resh.edu.ru/ https://resh.edu.ru/
1 BBenenue B cTepeoOMETpHIO 23 1 http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
2 BzaumHoe pacnonoxeHue npsMbIX B 6 1 https://resh.edu.ru/ http://school-
IIPOCTPAHCTBE collection.edu.ru/
[TapannenbHOCT NPSAMBIX U IJIOCKOCTEN hetp:fschoolcollection.edu.ru/
3 p p 8 https://resh.edu.ru/
B HPOCTpaHCIBE https://urok.1c.ru/library/mathematics/
4 IlepneH UK YAIPHOCTh NPAMBIX U 25 https://resh.edu.ru/ http://school-
IUIOCKOCTEN B IPOCTPAHCTBE collection.edu.ru/
5 VIJIB B PACCTOSHHS 16 1 https://.re sh.edu.ru/ http://school-
collection.edu.ru/
https://resh.edu.ru/ https://resh.edu.ru/
6 MHoOrorpaHHuKu 7 1 http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ http://school-
7 BekTtopsl B ipocTpancTBe 12 collection.eduru/
3 [ToBTOpeHue, o6o0LIeHNE 1 5 1 https://resh.edu.ru/ http://school-
cucTeMaTHu3anus 3HaHUuU collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

HanmeHoBaHue pa3iesioB H TeM

KoaunuecTBo uacoB

JIeKTPOHHBIE (LM POBHIE)

Ne i/
NporpaMMabl Bcero Koutpoabhubie | IlpakTtuueckne | 00pazoBaTesibHbIE PeCypPChI
padoThI padoThI
1 AHATHTHYECKAA TEOMETPHA 15 1 https://.resh.edu.ru/ http://school-
collection.edu.ru/
2 [ToBTOpenue, 0600IEeHE U 15 1 https://resh.edu.ru/ http://school-
cucTeMaTu3alus 3HaHu! collection.edu.ru/
https://resh.edu.ru/ https://resh.edu.ru/
3 O0BEM MHOTOrpaHHUKA 17 1 http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ https://resh.edu.ru/
4 Tena BpaieHnus 24 1 http://school-collection.edu.ru/
https://urok. 1c.ru/library/mathematics/
.. https://resh.edu.ru/ https://resh.edu.ru/
5 ILnomazy HOBEPXHOCTH K 0GTEMEI 9 1 http://school-collection.edu.ru/
KpYIJIbIX Tl https://urok. 1c.ru/library/mathematics/
https://resh.edu.ru/ https://resh.edu.ru/
6 JBmxenus 5 1 http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ https://resh.edu.ru/
7 Hosropenue, 0606H_IGH%€ 1 17 2 http://school-collection.edu.ru/
CHCTCMATH3alMs SHAHHU https://urok.1c.ru/library/mathematics/
OBIIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOTPAMME



https://resh.edu.ru/
http://school-collection.edu.ru/
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

OcHOBHBIE MTpaBUJIa U300paKEHHS Ha PHCYHKE MIIIOCKOCTH,
napajieJbHbIX IPSAMBIX (OTPE3KOB), CEPEUHBI OTpE3Ka

[TonsiTus crepeomMeTpuu: ToUKa, MpsMas, IIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE MTPaBHIIa H300paKeHNs Ha
PHUCYHKE MJIOCKOCTH, MapajieNbHbIX IPSIMBIX (OTPE3KOB),
CepelluHbl OTpe3Ka

IlonsTus: MEPECCKAOIMMN CCA IIJIOCKOCTHU, TEPECCKATOIINECS
IpsaMas 1 MI0CKOCTb,; ITOJYIIPOCTPAHCTBO

Ilonsarus: MNEPECCKAOIMMNECCA MIIOCKOCTU, ICPECCKAIOIINCCA
npamMas U MJI0CKOCTh; ITOJYIIPOCTPAaHCTBO

MHororpasnHUKH, U300pakeHre TPOCTEHIINX
IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIUX 00BEKTOB

MHororpaHnHUKH, H300pakeHre TPoCTeHIInX
IIPOCTPAHCTBEHHBIX QUTYpP, HECYILIECTBYIOIIUX 00bEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBBIE CIEACTBUS U3 HUX

AKCcHOMBI CTECPCOMETPHHU U ICPBLIC CICACTBUA U3 HUX

AXCHOMBI CTCPCOMETPHUHU U IICPBLIC CIICACTBUS U3 HUX.

CrniocoObl 3a1aHUs IPSAMBIX U TIJIOCKOCTEH B IPOCTPAHCTBE.

O0603HaYeHHsI TPSAMBIX U IIIOCKOCTEH

10

N300paxeHne cedeHn MTUPaMUIbl, Ky0a U TTPU3MBI,
KOTOPBIE TPOXOIAT Yepe3 ux péopa. M3o0pakeHune
MepeceyeHHs MOTyUYCHHBIX TUIOCKOCTel. PackpamuBanue
IIOCTPOCHHBIX CEYCHUH Pa3HBIMHU IIBETAMHU

11

N300paxenne cedeHnii nupaMuipl, Kyoa u Ipu3Msl,
KOTOpBIE TPOXOJAT uepe3 ux péopa. M3zobpaxenue
nepeceyeHus MOJMy4YeHHBIX III0CKocTel. PackpamnmBanue
IOCTPOEHHBIX CEYEHUH Pa3HBIMU IIBETAMHU

12

N3006paxenne cedeHni nTupaMuibl, Kyoa u Ipu3Msl,
KOTOPBIE MPOXOIAT yepe3 ux péopa. M3o0paxkenune
repeceveHus NOTyYEHHbIX II0CKOoCcTel. PackpaBanue
IIOCTPOEHHBIX CEUEHUI Pa3HBIMU IIBETAMU

13

N3o0pakeHHne ceUueHU MUpaMuUIbl, KyOa U ITPU3MBI,
KOTOpBIE TTPOXOAT uepe3 ux péopa. zobpaxenue
IepeceueHUs OJTYYEHHbIX IUIOCKOCTeN. PackpammBanue
IMOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETAMHU

14

MeTton cnemoB st TOCTPOSHUST CeUeHU I

15

Merton cnenoB st mocTpoeHust ceueHuit. CBoiicTBa




MEePECEUEHU M MPAMBIX U TIIOCKOCTEN

16

Merton cinenoB st HOCTpOeHUS cedeHuil. CBoMcTBa
IIEPECEUYECHNUN MTPSAMBIX U INTIOCKOCTEN

17

[Toctpoenue cedenuit B mupamMuie, Kyoe mo TpéM Toukam
Ha péOpax. Co3/1aHne BEIHOCHBIX YEPTEKEH U 3aMiCh
1IaroB MOCTPOEHUS

18

[TocTpoenue cedyenuit B mupamuje, Kyoe rmno TpéM Toukam
Ha pébpax. Co3aHue BEIHOCHBIX YEPTEXkKel U 3a1uch
1aroB MOCTPOEHUS

19

IToctpoenue ceyenuil B nupamMuze, Kyoe 1o TpéM Toukam
Ha péopax. Co3naHne BBIHOCHBIX YepTeXel 1 3alnch
IIAroB MOCTPOEHUS

20

[TocTpoenue ceueHuit B nupamMuze, Kyoe 1o TpéM Toukam
Ha péOpax. Co3maHne BEIHOCHBIX YEPTEXKEH U 3aIuCh
11aroB MOCTPOEHUS

21

[ToBTOpenue mianuMerpun: Teopema o
IPOMOPIMOHATBHBIX OTpe3kax. [Tonodue TpeyroabHIKOB

22

[ToTOpenue mianumerpuu: Teopema MeHnenas. Pacuersi B
CEUYEHUAX Ha BBIHOCHBIX YepTexkax. McTopus pa3BuTHs
IUTAHUMETPHUHU U CTEPEOMETPUU

23

Kontponbshas pabora Nel "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

Bzanmuoe PacCIioJIOKCHUE MTPAMBIX B IIPOCTPAHCTBE.
CerHII/IBaIOH_[I/ICCSI IMpsIMBIC. HpI/IBHaKI/I CKPCIIMBAOIIUXCS
IpsAMBIX. HapannenLHme IPAMBIC B ITIPOCTPAHCTBE

25

Teopema 0 CyIECTBOBAHUU U €JUHCTBEHHOCTHU IIPSIMOU
NapajuleIbHON TaHHOHU MPSIMOM, IPOXOISILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKANIEH Ha TaHHOW npsiMoi. JlemMma o
NepeceueHnH NapaieIbHbIX IPSAMBIX INTIOCKOCTBIO

26

[TapamtensHOCTB Tpex npAMbIX. Teopema o TpEx
NapajuleabHbIX IPAMBIX. TeopemMa 0 CKpemnBarmuXcs
MPSIMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbIE CBOWCTBA
MapauienbHOr 0 MPoeKTUpoBaHus. V300 pakeHre pa3HbIX
¢buryp B napasiesbHON MPOSKINH

28

[enTpasnbHas npoeknys. Yros ¢ COHaIpaBJICHHbBIMU
CTOPOHAMH. YTOJI MEXAY NPSIMBIMU

29

3ajaun Ha JOKA3aTeIbCTBO U UCCIIEOBAHUE, CBA3AHHBIE C
PacIONOKEHHEM MPSIMBIX B IPOCTPAHCTBE

30

[Tonsarus: napanaeabHOCTh NPSMON U MJIOCKOCTH B
npoctpaHcTie. [Ipu3Hak napaniesbHOCTH IPSIMON U




mockoctu. CBOMCTBa MapaljieIbHOCTU IPSAMOM U
MJIOCKOCTHU

31

FGOMeTquCCKI/Ie 3aa41 Ha BBIYHMCIICHUEC U
A0Ka3aTCJIbCTBO, CBA3AHHBIC C MapaJJICIbHOCTBIO MTPAMBIX
H IIJIOCKOCTEH B MMPOCTPAaHCTBEC

32

[TocTtpoeHue ceueHust, IPOXOASLIETO Yepe3 JaHHYIO
MPSMYIO HA YEPTEKE U NAPaJLIETBHOIO APYrol IpsIMOM.
Pacuér otHOLIEHMIT

33

[TapamiensHast TPOEKITUS, TPUMEHEHHUE JJIs1 TOCTPOCHMS
ceueHull ky0Oa u napasnenenunena. CBoiicTa
napauieNenune[a i mpu3Mbl

34

HapanneanLIe IIITOCKOCTH. HpI/I3HaKI/I napauieJibHOCTH
ABYX MJIOCKOCTEH

35

Teopema 0 napauienbHOCTH U €IMHCTBEHHOCTH
IJIOCKOCTH, IPOXOASIIEH Yepe3 TOUKY, He
MIPUHAJUIEKATYI0 JaHHOM MIOCKOCTH U CJIEICTBUS U3 HEE

36

CBolicTBa napasienbHbIX INIOCKOCTEN: O MapajjiesIbHOCTH
MPSIMBIX II€pECEUEHUs MPU NEePEeceUEeHUH ABYX
napajuiebHbIX MJIOCKOCTEN TPEThen

37

CaoiicTBa nmapamienbHbIX IIJI0CKOCTE: 00 OTpe3Kax
nmapaJliCJIbHBIX MMPAMBIX, 3aKJIFOUYEHHBIX MCKOY
nmapalICJIbHBIMU ITJIOCKOCTAMMU; O IEPECCUCHUN HpﬂMOﬁ C
ABYMA NapaJiyICJIbHBIMU IIJIOCKOCTAMU

38

IToBTopenue: Teopema Iludaropa Ha miockocTn

39

[ToBTOpEHUE: TPUTOHOMETPHS TPSAMOYTOJILHOTO
TpeyroJbHUKA

40

CaoiicTBa Ky0a U IPAMOYTOJIbHOTO Napajienenumnena

41

Breraucnenue giaun OTPC3KOB B KY66 " IpAMOYTOJIbHOM
nmapaJuiCJICnuIcac

42

[leprnenAMKyIIpHOCTH TPAMON U MIocKocTu. [Ipu3Hak
NepHeHANKYIIPHOCTH MPAMOI U TIOCKOCTH

43

[TeprieHIUKYISAPHOCTH IPSAMOM U IUIOCKOCTH. [Tpr3HaK
MEePIEHIUKYISIPHOCTH MPAMON U INIOCKOCTH

44

TeopeMa o CylIeCTBOBAaHUU U €IMHCTBEHHOCTH MPSIMOH,
MPOXOJSIILEN Yepe3 TOUKY IPOCTPaHCTBA U
MEPIEHANKYISAPHON K MIIOCKOCTH

45

[InockocTy 1 nepneHuKyIsIpHbIE UM IIPSIMBIE B
MHOT'OI'PaHHHMKAaX

46

[Imockoctr U nepneHauKyJIIpHbIE UM MIPSAMBIE B
MHOT'OTpaHHHKAaxX

47

[lepnennukynsp u HakinoHHas. [loctpoenue




MEPIEHIUKYJISIPA U3 TOYKH HA NPSIMYIO

[Iepnenaukynsp n HakioHHas. [TocTtpoenne

48 MEepIEeHINKYJIIpa U3 TOYKU Ha MPSAMYIO

49 Teopema o Tpéx nmeprneHauKyIsIpax (Ipsmas u oopaTHasl)

50 Teopema o Tpéx nepneHauKysIpax (mpsiMast U1 oopaTHast)

51 Yron Mexay CKpeMBarOIUMHUCS TPSIMbIMU

57 [Touck neprneHAUKYISIPHBIX MPSAMBIX C ITOMOIIBIO
MEPIEHANKYIIPHBIX MIJIOCKOCTEN

53 OproroHaibHOE NPOEKTUPOBAHHE

54 [Toctpoenue ceuenuit Kyda, mpU3MBbl, HPaBHHBHOfI
UPaMHUJBI C IOMOIIBIO OPTOrOHAIBHOM MTPOEKIUU

55 [Toctpoenue ceuenuit Kyda, Ipu3MBbl, HPaBHHBHOﬁ
MUPAMU/JIBI C IOMOIIBIO OPTOrOHATIBHON MPOEKIIUU

56 CuMMeTpus B IPOCTPAHCTBE OTHOCUTENBHO MJIOCKOCTH.
[InockocT cuMMeTpuii B MHOIOTpaHHUKAX

57 IIpu3Hak nepneHauKyJIIpHOCTH IPSIMON U IIIOCKOCTHU KaK
CIIEZICTBUE CUMMETPUHU

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuér paccTostHuM OT
TOYKH J10 MJIOCKOCTH

59 [IpaBunbHBIE MHOTOrpaHHUKU. Pacu€T paccTostHuii OT
TOYKH J10 MJIOCKOCTH

60 Crioco0Ob! OMyCTUTH MEPHEHIUKYISPBI: CAMMETPHS, CIIBUT
TOYKH 110 TTapajiebHON MPSIMON

61 CaBur no HenapajiesbHOM NPsAMON, U3MEHEHUE
paccTosHUM

2 Kontponbsnas pabota Ne2 "B3anmHoe pacroyioxeHue
IPAMBIX U IUIOCKOCTEN B IIPOCTpaHCTBE"
[ToBTOpEHUE: yron Mexay NpsAMbIMH Ha MJIOCKOCTH,

63 TPUTOHOMETPHUS B IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64 IloBTOpEHME: YTOa MEXAY CKPEIMBAIOIUMHUCS TPIMBIMU
B IIPOCTPaHCTBE

65 I'eomerpudeckre METOIBI BEIUMCIIEHUS YIiIa MEXKAY
IPSIMBIMU B MHOTI' OTpaHHHUKaX

66 JIByrpanHsbIil yroy. CBONMCTBO JUHEHMHBIX YTII0B
JBYTPAHHOT'O yria

67 [lepnenaukynspHblie iockocTu. CBOWCTBa B3aUMHO
NEPIEHIUKYJIIPHBIX ITJIOCKOCTEN

68 [Ipu3Hak neprneHIuKyJIIpHOCTH IIIOCKOCTEN; TeopeMa 0O

MpsIMOi epecedeHus ABYX MIIOCKOCTEN




MEPIEHIUKYJSIPHBIX TPEThEU INIOCKOCTH

[IpsimoyronbHbI napanenenunesn; Kyo; u3MepeHus,

69 CBOMCTBA IIPAMOYIOJIBHOI'O Mapajulesienunena !

70 Teopema 0 quaroHanu NpsIMOYrOJILHOTO Mapasuiesienuena 1
U CJIEICTBHE U3 HEE

71 Crepeomerprueckne U MPUKIAIHbIE 3a7a4M, CBA3aHHBIE CO |
B3aMHBIM PACIIOJIOKEHUEM MPSIMBIX U MIIOCKOCTH

79 [ToBTOpEHME: CKpelMBatOLIMECs PSAMbIE, apalle/IbHbIE |
MJIOCKOCTU B CTaHJIaPTHBIX MHOTOT' PAHHHUKAX
[Tapa napannenbHBIX MIOCKOCTEN HA CKPEIMBAOIINXCS

73 HPSIMBIX, PACCTOSIHUE MEXK/Y CKPEIHUBAIOIIUMUCS 1
MPSIMBIMH B TIPOCTBIX CUTYaIUsAX

74 PaccrosiHue ot TOUYKHM 70 MJIOCKOCTH, pACCTOSTHUE OT 1
OpSIMOM 10 TJIOCKOCTH

75 Brruncienne pacCTOsSHUNA MEXAY CKPEIIMBAOLIUMHUCS |
MPSIMBIMH C TIOMOILBIO MTEPIIEHIUKYISIPHOM MJI0CKOCTU
TpéxrpaHHbIi yroji, HEpaBEHCTBA JIsl TPEXTPAHHBIX

76 yrioB. Teopema ITudaropa, TeopeMbl KOCHHYCOB H 1
CHUHYCOB JIJIsl TPEXIPAHHOIO yTiia

77 DneMeHTHI chepudecKor TeOMETPUH: T€0IE3UIECKUE |
JMHUM Ha 3emiie

78 Kontponbsnas pabora Ne3 "Vriel u paccrostHus" 1

79 Cucrematnsanus 3HaHUN "MHOTOIrpaHHUK U €ro 1
3JE€MEHTHI"

80 [Tupamuaa. Bunel nupamun. [IpaBunbHas nupamuaa 1

21 [Ipusma. IIpssmMas n HakoHHas npusMel. [IpaBuibHas 1
npu3Ma

20 [Ipsimoit mapaiuienenunen, NpsiMOyroJIbHBIN 1
napajuienenunen, Kkyo

83 Brimykibie MmHOrorpannuku. Teopema Didniepa 1

84 Beimykiieie MHOrorpanHuku. Teopema Ditnepa. |
[IpaBusnbHBIE U OTYNPABUIIbHBIE MHOTOT' PAHHUKHU

85 KonTtponbhas pabora Ne4 "MHororpanHuku" 1

86 [Tonatue BekTOpa HA MIOCKOCTH M B MMPOCTPAHCTBE 1

87 CyMMa BEKTOPOB 1

88 Pa3Hocth BeKTOpOB 1

89 [IpaBuno napannenenumnena 1

90 YMHOXKEHHE BEKTOpa Ha YHUCIIO 1

91 Pasnoxenue BekTopa mo 6a3ucy Tpéx BEKTOPOB, HE |

JIeKaX B OTHOU MJIIOCKOCTH




92 CkanspHoe npousBeeHre 1
93 Beruucnenune yriia Mexay BEKTOPaMH B IPOCTPAHCTBE 1
94 [Ipocrelimue 3agaun ¢ BEKTOpaMu 1
95 [Ipocretime 3agauu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1aun ¢ BEKTOpaMu 1
97 [Ipocretinme 3agaum ¢ BEKTOpaMu 1
98 O06o0meHne u cucTeMaTH3aIus 3HaHU| 1
99 O6o0011eHne U cucTeMaTu3alys 3HaHu’ 1
100 Hrorosas KoHTposbHas padoTta NeS5 1
101 Hrorosast koHTposIbHAS paboTa Ne5 1
102 O06o00m1eHne u cucTeMaTH3aus 3HaHUU 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
11 KIIACC
No KosnuyectBo yacos
n/n Tema ypoxa Bcero
| [ToTOpenue Tembl "KoopauHatel BEKTOpa Ha MIOCKOCTH U |
B MpocTpaHcTBe"
2 IToBTOopenne tembl "CkalisipHOE IPOU3BENEHUE BEKTOPOB" 1
3 IToBTOpeHue TeMbl "Brluncienne yria Mexay BEKTOpaMH |
B IIpocTpaHcTBe"
4 IToBTOpeHune Tembl "Y paBHEHHE NPAMOM, TPOXOIAIIEH |
yepe3 JBE TOUKH"
5 YpaBHEHUE NJIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B |
OTpe3Kax
6 VYpaBHEHHUE NIIOCKOCTU, HOPMaJlb, YPABHEHUE TUIOCKOCTHU B |
oTpe3Kax
7 BekTopHoe npoussencHue 1
JIuneiiHbple HEPABEHCTBA, JINHEHHOE IIPOrPAMMHU POBAHUE 1
JIuneiiHbple HEpaBeHCTBA, JIMHEHHOE IIPOrPaMMK POBAHHE 1
10 AHanMTHYECKHE METOABI pacyéTa yria Mex1y NpsMbIMU B |
MHOT'OIpaHHUKAX
1 AHanMTUYECKUE METO/IbI pacuéra yria Mexay |
MJIOCKOCTSIMHM B MHOT' OT'paHHUKAaX
12 dopmya pacCTOSHUSA OT TOYKU 10 MIIOCKOCTH B |
KOOp/IMHATax
13 HaxoxaeHnue paccTossHUM OT TOYKH J10 MIJIOCKOCTH B KyOe 1
14 Haxoxnenue paccTossHUIM OT TOYKH J10 TJIOCKOCTHU B |

MIPaBUIIBHON MU pAMHUJIE




15 KonrtponsHas padora Nel "Ananutudeckas reomeTpus'”

16 CeveHust MHOTOT'PaHHUKOB: CTaHJAPTHBIE MHOTOI'PAHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEIOB

18 CeveHust MHOTOT'PAaHHHUKOB: CTaHIAPTHBIC TUIOCKOCTH,
MepPeCeUeHUs MPSMBIX U IIOCKOCTEH

19 [TapannenbHbie NpsMbIE U MIJIOCKOCTU: MapaiedbHbIe
CEUYCHHS

20 [TapannenpHbIC IPSMBIE U TUIOCKOCTH: PACUYET OTHOIICHUM

)1 [TapannenbHbie psIMbIE U MIIOCKOCTHU: YTJIbI MEXKY
CKPEUIMBAIOIIUMHUCS MPIMBIMU
[lepneHAMKyIsIpHBIE IPSAMBIE U NIJIOCKOCTU: CTAHIAPTHBIE

22 napsbl NEePHEeHANKYISAPHBIX IJIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOT OI'PaHHUKOB

3 [lepnenauKysipHBIE TPSAMBIE U IJIOCKOCTU: TEOPEMA O
TpeX NepHeHIuKyIIpax

24 [lepnieHaUKYyIISIpHBIE TPAMBIE U TITIOCKOCTU: BBIYUCICHUS
JUTMH B MHOT' OTpaHHUKAaX

)5 [ToBTOpEHUE: MIOLIAAN MHOTOYTOJIBHUKOB, ()OPMYJIIBI JUISI
IJIOMIAACH, COOOpaXKEHUs MOT00us

26 [ToBTOpEHUME: MIIOIIAIM MHOTOYTOJILHUKOB, (DOPMYJIBI IS
MJI0MAACH, COOOpaXKEHUs MOT00us

7 [ToBTOpEHME: MIOMIAAN MHOTOYTOJEHUKOB, ()OPMYJIIBI JUISI
IJIOMAACH, COOOpaXKEHUs MOT00uS
[Tnomanan cedeHnit MHOTOTPAaHHUKOB: TUTOIIA TN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUS
nomoous
[1momany cedueHnii MHOTOrpaHHUKOB: TUIOLIATN

29 IIOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEeHUS
og00ust

30 KonTponbHas padora Ne2 "[ToBTOpeHME: MHOTOTpaHHUKH,
CE4YECHMSI MHOTOT' PAaHHHUKOB"

31 O0BeM Tena. O0beM MPSAMOYTOJIBLHOTO TapaJlIeIeuIe1a

1 3agaun 00 yaBoeHHH Ky0a, 0 KBaJpaType Kyoa; o
TPUCEKIIUU yTJIa

13 CrepeomeTpudeckue 3a/1a4u, CBsI3aHHbIE C 00bEMOM
MPsIMOYTOJILHOT'O Mapalieenuneia

34 [TpuknagHble 3aJa4M, CBS3aHHBIE C BHIUUCIEHHEM 00bEMa
MPSIMOYTOJILHOTO MapaJieNnenumnena

35 O0BEM NpAMON PU3MBI

36 CrepeoMeTpuuecKkue 3a1a4M, CBA3aHHbIE C BBIYUCICHUEM




00bEMOB MPSAMOM TTPU3MBI

[TpuxnagHble 3ajauu, CBI3aHHBIE ¢ 00BEMOM MPSIMON

37
TIPU3MBI

33 Brruuciienne 00bEMOB TEJT ¢ TOMOIIBIO ONPEICIIEHHOTO
uHTterpaia. O0bEM HaKIOHHOM MPU3MBI

39 Brruncienne 00bEMOB TeI ¢ TOMOIIBIO OMPENESIEHHOTO
uHTerpaia. O0bEM nupaMuIbl

40 ®opmyna 00béMa nupamuabl. OTHOLIEHHE 00BEMOB
nUpaMuJl ¢ OOIMM YTIIoM

A1 ®opmyna o6béMa nupamuabl. OTHOLIEHHE 00BEMOB
MUpaMU] ¢ OOIIUM YTIIIOM

42 CrepeomeTpudeckue 3a1auu, CBsI3aHHbIE ¢ 00bEMaMU
HAKJIOHHOW NPU3MBI

43 Crepeomerpryeckue 3a/1auu, CBI3aHHbIE C 00bEMaMu
MUPaMUIbI

44 [Tpuknaanasie 3amaun o TeMe "OO0bEMBI Ten", CBsI3aHHBIE C
00bEMOM HAKJIOHHOM TTPU3MBI

45 [Tpuxnagusie 3agaun 1o reme "O0bEMBI Ten", CBSI3aHHbBIE C
00BEMOM NUPAMU/IBI

46 [Tpumenenue 00bEMOB. BhIuncieHne pacCTOsSHUS 10
IJIOCKOCTH

47 Kontponenas pa6ora Ne 3 "O6bEM MHOrorpanHuka"

43 [MunuHapryeckas IOBEPXHOCTh, 00pa3yIoLe
LUIMHIPUYECKOMN TOBEPXHOCTH

49 Humuuap. [psmoint kpyrosoit numueAp. [Inomans
MOBEPXHOCTH LIUIUHAPA

50 Konunueckas moBepxHoCTh, 00pa3yroIme KOHUIECKOM
noBepxHocTu. Konyc

51 Ceuenue KoOHyca IMIOCKOCTBIO, MTapaIeIbHOM III0CKOCTH
OCHOBaHUS

57 VYceuénnslii Konyc. M300paxkeHre KOHYCOB U yCEUEHHBIX
KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
KOHyCa

54 [Tnomaas 60KOBO MOBEPXHOCTH W TOJIHON TTOBEPXHOCTH
KOHYyca

55 CrepeoMerpruyeckre 3a/1a4n Ha JOKa3aTeIbCTBO U
BBIUHCIICHNE, TOCTPOEHUEM CEUEHUN IMINHAPA, KOHyca

56 CrepeomeTpudeckue 3a1auu Ha JOKa3aTeNbCTBO U

BBIYUCIICHUEC, TOCTPOCHUCM CCUCHUH qUJIMHAPA, KOHYCa




57

[Tpuxknaaubie 3a1a4u, CBSI3aHHbIE C [TUIUHIPOM

58 IIpuknanHsle 3a1a4n, CBA3aHHBIE C HAIUHIPOM

59 Cdepa u map

60 ITepeceuenue cepsl u mapa c niaockocTeio. Kacanue
nrapa u cepsl II0CKoCThi0. Bua n nzobpaxenue mapa

61 [Tepeceuenue cepsl u mapa ¢ NI0CKocThi0. Kacanue
mapa 1 cepsl II0CKOCThI0. Bu n n300pakenue mapa

62 VYpasuenue chepsl. [Tnmomans chepor u e€ yactei

63 Cummerpus chepsl U mapa
CrepeomeTpuyeckue 3a/1a4u Ha JOKAa3aTeIbCTBO U

64 BBIUHCIICHUE, CBA3aHHBIE CO cepoil U mapom,
MIOCTPOEHUEM UX CEYEHUN MIOCKOCThIO
CrepeomeTpudeckue 3a1a4u Ha JOKa3aTelnbCTBO U

65 BBIUHCIICHUE, CBS3aHHBIE CO CPEepoii U Iapom,
MIOCTPOEHUEM UX CEYEHUN MIOCKOCThIO

66 [TpuxiagHble 3aa4u, CBI3aHHBIE CO CEPOil U apom

67 [ToBTOpEHUE: OKPYKHOCTh Ha MJIOCKOCTH, BBIYUCIICHUS B
OKPYKHOCTH, CTaHAApTHBIE TO00Us

68 PaznuuHbple KOMOMHAIMY TE BpallleHUus U
MHOTOTPaHHUKOB

69 3agauu o teMe "Tena u mMOBepXHOCTH BpamieHus"

70 3agauu o teMe "Tena n NOBEpXHOCTH BpalieHus"

71 KontponpHas pabora Ned "Tena u noBepxHoctu
BparieHus"

79 O6béM nmmmHapa. Teopema 00 00bEME TPSAMOTO
HUIMHIpA

73 Brruncienrne 06bEMOB Tell ¢ MTOMOIIBIO OMPEeIEHHOTO
uHTerpaia. O0bEM KoHyca

74 [Tnomaan 60KOBOM U MOJHOM MOBEPXHOCTH KOHYCa

75 Crepeomerpudeckue 3a/1a4u, CBSI3aHHbIE C BBIYMCIEHUEM
00BEMOB LIUJIMH Ipa, KOHYCa

76 [Tpuknaanabie 3amaun o TeMe "OO0bEMBI U TLIOIIAIN
noBepxHocTe ten"
O0BEM mapa 1 MapoBOro cekropa. Teopema 06 o0BEME

77 mrapa. [Inomans cdeprr. Crepeomerpuueckue 3a1auu,
CBSI3aHHBIE C BEIYUCIIEHHEM 00BEMOB IIapa, MapoBOro
CErMeHTa M 1IapOBOr0 CEKTOpa
[Tpuxnagusie 3agaun 1o reme "O0bEMBI Ten", CBSI3aHHbBIE C

78 00BEéMOM T1apa 1 nomaasio cepbl. COOTHOIIEHUS

MCXKAY I10maaiaMu HOBerHOCTCﬁ 1 00béMaMu




MOAOOHBIX TEN

[Tono6ubIe Tena B mpoctpaHcTBe. M3menenne o6wéma mipu

79 nonobun. CTepeoMeTpuIEeCKUe 3a/1auu, CBI3aHHBIC C 1
BBIYHMCIIEHHEM 00BEMOB TEJ U TUIOMIACH MTOBEPXHOCTEH

20 KontponsHas padora Ne5 "IInormiaay moBepXHOCTH U |
00BEMBI KPYIJIbIX TEN"

81 JBuxenus npoctpancta. Otobpaxkenus. [[BuxeHus u |
paBeHcTBO (huryp. OO1IHEe CBOWCTBA NIBUYKCHHIMA
Buapl nBr>keHU: apaiyieabHbI IEPEHOC, HEHTPaIbHAS

82 CUMMETpHS, 3€pKaJIbHas CHMMETPUs, IOBOPOT BOKPYT 1
npAMOM

83 ITpeoOpazoBanus nonodus. [Ipsamas u chepa Diinepa 1

84 ['eomerpuyeckue 3a1a4u Ha MPUMEHEHHUE TBUKEHUS 1

85 Kontponbenas pabora Ne6 "BekTops!l B ipocTpaHcTBe" 1
O6o6maromee nmopropeHue 11 MoHATHH U METOJIOB Kypca

26 reomerpun 10—11 kiaccoB, cucremaTusanus 3HaHUH: |
"[TapainenbHOCTh MPAMBIX U IJIOCKOCTEHN B
npocTpaHcTBe"
O6o6matomee moropenue 11 moHsTHII 1 METOTOB Kypca

87 reomeTpun 10—11 kiaccoB, cucremaTu3anus 3HaHUM: 1
"BekTopsl B pocTpaHCTBE"
O6o6maromee moBropeHue 11 moHsATHI 1 METOI0B Kypca

88 reomeTpun 10—11 kmaccoB, cucremaTu3aiys 3HaHUH: 1
"BekTopsl B ipocTpaHcTBE"
O6o6maromee moTopenue 11 moHsTHII 1 METOTOB Kypca

89 reometpun 10—11 kmaccoB, cucremaTusanus 3HaHUMN: 1
"O06beM MHOTOTpaHHUKA"
O6o6maroiee nopropenue 11 noHATHI 1 METOI0B Kypca

90 reomeTpun 10—11 kiaccoB, cucremaTu3anus 3HaHUMN: 1
"OO0beM MHOTOrpaHHUKA"
O6o0maromee moropenue 11 moHsTHII 1 METOIOB Kypca

91 reomerpun 10—11 kiaccoB, cucremMaTu3anus 3HAHUM: 1
"Tlnomaam mOBEPXHOCTH H 00BEMBI KPYTIIBIX TE"
O6o6maromee nmopropeHue 11 MoHATHH U METOJIOB Kypca

92 reomeTpun 10—11 kmaccoB, cucremaTusanus 3HaHUH: 1
"TTno1maay MOBEPXHOCTH U 00BEMBI KPYTJIbIX TEd"

93 Urorosast koHTposIbHAsI paboTa Ne7 1

94 WroroBast koHTposibHAs paboTa Ne7 1

95 [ToBTOpEHue, 0000IICHNE U CUCTEeMAaTH3aIUs 3HAHUI 1

96 Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ poJib B 1




Pa3BUTHUU COBPEMEHHBIX MHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUH

Ucropus pa3BuTHs CTEpEOMETPUHN KaK HAYKH U €€ POJib B
97 Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJOTUH

Hcropus pa3BuTHs CTEpEOMETPUH KaK HAYKH U €€ POJIb B
98 Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOT U

Ucropus pa3BuTus cTepeoMeTpru Kak HayKu U €€ poJib B
99 Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX 1
TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUU KaK HAYKH U €€ poJib B
100 Pa3BUTHUU COBPEMEHHBIX MHXKEHEPHBIX U KOMITbIOTEPHBIX 1
TEXHOJIOT U

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJlb B
101 Pa3BUTUH COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTH

Uctopust pa3BUTHS CTEPEOMETPUHN KaK HAYKH U €€ poJib B

102 Pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U KOMITbIOTEPHBIX 1
TEXHOJIOT U
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YUYUEBHBIE MATEPUAJIBI JJIS1 YUEHUKA

* Matemartuka. ['eomerpus, 10 knacc/ Mepznsik A.I'., Homuposckuit 1. A., ITonskos
B.M.; non penaknueii [Tononsckoro B.E., O0mecTBo ¢ OorpaHMYeHHON OTBETCTBEHHOCTBHIO
W3narensckuit nentp «BEHTAHA-IT'PA®»; AknuonepHoe obmectBo «W3maTenbcTBo
«IIpocsemenue»

* Marematuka. ['eometpus, 11 kmacc/ Mepsmsk A.I'., Homuposckuii [I.A., [Tonskos
B.M.; non penaknueri [Tononsckoro B.E., O0mecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTBHIO
M3narenvckuii nentp «BEHTAHA-IT'PA®»; AknuonepHoe o6mectBo «M3aaTenbcTBO
«IIpocBernienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJISA

o Teomerpus. 10 kmacc. Metonuueckoe mocodue. YTiryOJieHHBIH ypoBeHb - Byliko
E.B., Mep3msak A.T'. u ap.

o Teomerpus. 11 kmacc. Meronuueckoe mocodue. YTiryOJICHHBIH ypoBeHb - Bylko
E.B., Mep3msix A.I'. u ap.
HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/
http://school-collection.edu.ru/

https://urok.1 c.ru/library/mathematics/
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