HerocynapctBenHoe (4acTHoe) 00111€00pa30BaTeIbHOE YUPEIKICHHE
cpenHsisi oomeoopa3oBaTenpHas mkosa "I 'eanoc"

AnHoTanus K paboyeil mporpamMme
yueOHoro Kypca «I'eometpus» (YyriyOieHHbIA YPOBEHbD)

PaGouas mporpamma yueGHOro Kypca «I'eomerpusi» (yriayOneHHbIH ypoBeHb) MpeaMeTHON o0nacTu «Marematuka u uHQopMaTukay pazpaboTana
B cooTBeTCTBUU € TyHKTOM 18.2.2 ®I'OC COO u peanusyercs 2 roga ¢ 10 mo 11 knacc.

Pabouas mporpamma pazpaborana yunrenaem MapHoBoii JL.E.. B COOTBETCTBHY C TOJI0KEHHUEM O Pa0OUYNX MPOTrpaMMax M ONPEIEIIIeT OPraHU3aIHIO
00pa3oBaTeNbHON AEATEIBHOCTH YUUTENIEM B ILIKOJIE IO yueOHOMY npenMeTy «I'eomeTpus» (yriryOjaeHHbIH ypOBEHb).

PaGouas mporpamma ydebHoro npeameta «I'eomeTpus» (yrayOneHHbIH ypoBeHb) sBisieTcs yacteio OOIT COO, onpeaenstomei:

-TITaHUPYEMbIE Pe3yIbTaThl (JINYHOCTHBIE, METAIIPEIMETHBIE U MPEAMETHBIE);

-COJIEp>KaHUE;

-TeMaTU4YeCKOe IJIAaHUPOBAHUE C Y4ETOM paboueil mporpaMMbl BOCIUTAHHS C YKa3aHHMEM KOJMYECTBa aKaJeMHUYECKHMX 4YacoOB, OTBOJUMBIX Ha
W3YyYECHUE KAKIOW TEMBI.

PaGouas mporpamMma paccMoTpeHa Ha 3aceTaHUH METOIMISCKOTr0 0OBETMHEHHSI U COTIIACOBaHA 3aMECTHTEIIEM JUPEKTOPA TI0 METOIMYECKOM paboTe
HOVY COI «Iennocy.

31.08.2023



MUHUCTEPCTBO OBPA30BAHMS U MOJIOJAEXXHOM NOJIMTUKHU CBEPIJIOBCKOM OBJIACTH
HETOCYJZAPCTBEHHOE (HACTHOE) OBIIIEOBPA30BATEJIBHOE YYPEX/JIEHUE

CPEJHASA OBINEOBPA30OBATEJIBHAS HIKOJIA «I'EJTHOC»

PACCMOTPEHO COI'JTACOBAHO YTBEPX]IAIO

Ha 3acenanuu Mmetonuyeckoro 31.08.2023 r. Hupexrop HOY COII «I'ennocy
00beJUHEHUS] yUUTENEH 3aMecTUTeNh JUPEKTOpa 110 O m / Banmﬁa AO.
€CTECTBEHHBIX U MPUKIIAJIHBIX HAyK MeTOzIGCK aboTe '

IMpotokon Ne 1 ot 30.08.2023 r. w /p IMpukas Ne ot 31.08.2023 r.

/ ®@arraxosa A.T. 208 d//(

Ipunosicenue Kk 0cHo6HOU 00pazoeamebHOU npozpamme cpeonezo o0bwezo 0opazoeanus

PABOYAS TPOT'PAMMA
(ID 725411)
y4eOnoro kypca «['eomerpus. Yriy0JieHHbIH yPOBEHb

s obyqaroruxcs 10-11 kmaccos

Exarepun6bypr, 2023 roa



IHHOACHUTEJIBHASA 3AIINCKA

['eomerpus sBiIseTCS OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro o0Iero oopa3oBaHMs, TaK Kak 0OECIeYMBAET BO3MOKHOCTh M3ydEHHUS
JUCLUIUIMH €CTeCTBEHHO-HAyYHOW HANpPaBICHHOCTU U NPEAMETOB I'yMAaHUTApHOro Iukiaa. I1ocKosbKy JIornudeckoe MbIIeHHe, GopMHUpyeMoe IpU
M3YyYEHUH OOYYaIOIUMUCS TOHSATHHHBIX OCHOB T'€OMETPHH, NMPH J0KA3aTeNbCTBE TEOPEM M IMOCTPOSHHUH IIETIOYKU JIOTHUECKUX YTBEPXKICHUH Hpu
pEeLICHUU T€OMETPUYECKUX 3a/1a4, YMEHHME BBIIBUIATh U ONPOBEPraTh IMIIOTE3bl HENMOCPEICTBEHHO UCIONB3YIOTCS IIPU PEIICHUM 3a]a4 €CTECTBEHHO-
HAY4YHOT'O LIMKJIA, B YACTHOCTU (PU3MUECKUX 3ajiau.

Llenb ocBOEHUS MpOrpaMMbl yueOHOT0 Kypca «l'eoMeTpus» Ha yriiyOJ€HHOM ypOBHE — Pa3BUTHE HHAMBHUYaIbHBIX CIIOCOOHOCTEH 00ydatomxcs
IIPU U3YyYEHUH F€OMETPHH, KaK COCTaBJISIONIEH peMeTHOM obnactu «MaTtemaruka u nHpopmaTuka» yepe3 o0ecredeHre BO3MOKHOCTH pUoOpeTeHus
U WCIOJIb30BaHMs Oojiee TIyOOKMX TEOMETPHYECKHMX 3HAHWA W JCHCTBHM, CHEUU(UYHBIX TEOMETPUH, M HEOOXOMUMBIX Ui YCIHEIIHOTO
po¢eCCHOHATILHOIO 00pa30BaHMsl, CBI3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTHUKH.

[TpropuTeTHBIMU 3a7jayaMH Kypca F€OMETPUHU Ha YIiIyOJEHHOM YPOBHE, PACIIMPSIOLIMMU U YCHIIMBAIOIIUMU Kypc 6a30BOI0 YPOBHS, SIBJISIIOTCS:

paciMpeHue MpeICcTaBIeHUs] 0 TEOMETPUH KaK 4YaCTU MUPOBOU KyJIbTYpbl U (POpPMHPOBAHHE OCO3HAHUS B3aMMOCBS3H F€OMETPHUH C OKPYKAIOIIUM
MHpPOM;

(dbopMHpOBaHUE MPEACTaBIECHUS O NPOCTPAHCTBEHHBIX (PUTYpax Kak O BaKHEHIINX MaTEeMAaTHYECKUX MOJAENSAX, MO3BOJIIONIMX ONHUCHIBATH U
U3y4yaTh pa3HbIe SIBJIECHUS OKPYXKAIOIEro MUpa, 3HaHUe MOHATUHHOTO anmnapara no paszueny «CrtepeoMeTpus» yueOHOro Kypca reoMeTpuH;

(dbopMupOBaHKE YMEHUS BIa/leTh OCHOBHBIMU OHATHUSMHU O IPOCTPAHCTBEHHBIX (PUT'Ypax U UX OCHOBHBIMH CBOMCTBaMU, 3HaHHE TeOopeM, HopMyI
Y yMEHUE UX MPUMEHSTh, yMEHHSI I0Ka3bIBaTh TEOPEMbI M HAXOAUTh HECTaHIaPTHHIE CIIOCOOBI pEeIlIeHUs 3a/1aY;

dopMHpoBaHHE YMEHMs pacllo3HaBaTh Ha YEpPTEXKax, MOJENSAX U B PEATbHOM MHUPE MHOTOIpAaHHMKH W Teja BpalleHHs, KOHCTPYUPOBATh
F€OMETPUYECKHUE MOJIEIIH;

dbopMupoBaHHE TOHUMAaHHUS BO3MOXKHOCTH aKCMOMATUYECKOTO MOCTPOEHUS MaTeMaTU4YeCKUX Teopuil, (OpMUpOBAHHE IMOHUMAHHUS POJIH

AKCHMOMATHKU IIPH NPOBEIAEHUM PACCYKIACHUM;



dopmMupoBaHUE yMEHHs BIAJETh METOJAMHU JIOKA3aTEILCTB M aJTOPUTMOB DPEUICHHS, YMEHUS HMX IPUMEHSTb, HMPOBOJUTH JOKa3aTelbHbIC
paccyXIeHHs B XOJ€ PeLICHUs] CTePEOMETPUYECKHX 3a/1ad U 33/1a4 ¢ MPaKTUUYECKUM CoJiepKaHueM, (POpMUPOBAHUE MPECTABIECHUS O HEOOXOIMMOCTH
JI0Ka3aTelbCTB IPU 0OOCHOBAHUU MAaTEMAaTUYECKUX YTBEPXKIAECHUHN U POJIM aKCUOMATHKU B ITPOBEACHUU IE€AYKTUBHBIX PACCYKICHUIH;

pa3sBUTHE M COBEPLICHCTBOBAHWE WHTEIUICKTYaJlbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydJaromuxcs, I03HABaTEeIbHONH aKTUBHOCTH,
HCCJIEI0BATENbCKUX YMEHUN, KpUTUUHOCTU MBILLUIEHUS, MUHTEPECca K U3yUYEHUIO FEOMETPHH;

dopmupoBaHrue (YHKLIMOHAIBHON IPaMOTHOCTH, PEJIEBAaHTHONM T'€OMETPUU: YMEHHUS paclO3HABaTh IMPOSABICHHUS I'€OMETPUYECKUX IOHSTUH,
O0BEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX JKU3HEHHBIX CUTYAlUsIX W MPU HU3YYEHUH JAPYIMX y4eOHBIX HPEIMETOB, NMPOSBICHHUS 3aBUCHUMOCTEH M
3aKOHOMEPHOCTEM, MOIETMPOBAHUS PEATIbHBIX CUTYAIlU, NCCIIeI0BaHUS IOCTPOSHHBIX MOJIENIEN, HHTEPIIPETALUU TIOJYYEHHBIX PE3YIbTaTOB.

OCHOBHBIMU COJIEpKaTENbHBIMU JIUHUSIMU yueOHOTo Kypca «I'eomerpusi» B 10—11 knaccax sBistores: «lIpsiMble U IIIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHuku», «Tena BpaieHus», «BekTopbl 1 KOOpIUHATHI B IPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHSAMMY», PEIEBAHTHBIMM I€OMETPUU HA YIIIyOJEHHOM YPOBHE
oOyueHnus B 10—11 knaccax, OTHOCUTCS KO BCEM COZAEpKAaTEIbHBIM JJUHUSAM y4e€OHOro Kypca, a GOpMHUpOBaHHE JJIOTUYECKUX YMEHHUH pacipeesisercs He
TOJIBKO IO COJIEpKaTeNbHBIM JIMHUSAM, HO U 10 rojgam obydyenus. CoaeprkaHue o0pa3oBaHUs, COOTBETCTBYIOIIEE NMPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
@enepanbHOil pabouell MporpamMMbl, paclpenei€HHbIM 10 ToAaM OOy4YeHMs, CTPYKTYpHPOBAaHO TakHUM O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIIpOCaM O0ydJarolecs oOpaianuch HEOJHOKPATHO. DTO MO3BOJSET OPraHU30BaTh OBJIA/IEHUE T€OMETPUYECKHMMHU MOHATUAMHU U
HaBbIKAMHU MOCJIEA0BATEIbHO M IOCTYNATENbHO, C COONIOACHMEM IPUHIMIIA NPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYaTh B OOIIYIO0 CUCTEMY
TreOMETPUYECKUX MPECTaBICHUN 00yUYaronINXcs, pacupsisi U yriayossist e€, o0pa3ysi IPpOYHble MHOXKECTBEHHBIE CBSI3U.

[Tepexona k U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MO3BOJISET:

co3naTth ycnoBus s aupdepeHunanuu o0ydeHHsl, MOCTPOSHHUsI MHIAMBHUIYaTbHBIX 0Opa30BaTENbHBIX MPOTrpaMM, 0OecleyuTh yriryOJaéHHOe
U3y4eHHE FeOMETPHH KaK COCTaBIIsAIoIIEN yaeOHoro npeamera «MaTteMaTukay;

MOJATOTOBUTH 00YYAIOMIUXCS K MPOJOJKEHUIO U3yUeHUsI MaTeMaTUKH ¢ Y4€ToM BeIOopa Oyayiei mpodeccuu, obecrieunBasi IpeeMCcTBEHHOCTD

MEXy OOIIMM U MTPO(heCcCHOHATBHBIM 00Pa30BaHHEM.



Ha uzyuenue yueOnoro xypca «I'eomerpusi» Ha yriayonéHHoM ypoBHe oTBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kiacce

— 102 gaca (3 yaca B HeJIEINIO).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIC TOHATHS CTepeoMeTpur. Touka, mpsMasi, IUIOCKOCTh, MPOCTpaHCTBO. [loHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUHU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, NapajlleJbHble U CKpeluMBarolmuecs npsmele. IIpusHaku
CKpelUBaoIuXcsa npsambIX. [lapamienbHOCTh NPAMBIX U IUIOCKOCTEW B IPOCTPAHCTBE: MapaJuIeNIbHbIE NIPSAMbIE B IPOCTPAHCTBE, NapAIICIbHOCTD TPEX
NpsIMBIX, MapajUIeIbHOCTh MPSIMOM M IIOCKOCTU. [lapannenbHoe M LIEHTpalibHOE MPOEKTUpOBaHME, H300paxeHue ¢uryp. OCHOBHBIE CBOWMCTBA
napajuleIbHOro MpoeKkTupoBanus. M3o0paxenue ¢Guryp B napauieabHON MPOEKIMU. YTIIbl C COHANPABICHHBIMU CTOPOHAMM, YIOJl MEXAY NPSIMbIMU B
npoctpaHcTBe. [lapajienbHOCTh IUIOCKOCTEH: IapajulelbHbIE IUIOCKOCTH, CBOMCTBA IapallIeNbHBIX IUIOCKOCTEW. IIpocreiiine MpoCTpaHCTBEHHBIE
(burypsl Ha MIOCKOCTU: TETPadp, HapallIeNenuIe]], TOCTPOSHHE CeUeHUH.

IlepneHauKyISIpHOCTD MPSIMOM M IUIOCKOCTH: MEPIECHINKYISPHBIE NPSIMbIE B MPOCTPAHCTBE, NMPSMBIE MMAPATUICIbHBIE U NEPIEHANKYIAPHBIE K
IIJIOCKOCTH, TPU3HAK MEPIEHIUKYIISIPHOCTH NPSAMOU U IIJIOCKOCTH, TEOPEMA O IPSIMOM NMEPIEHANKYIISIPHON INTOCKOCTH. OPTOTOHAIBHOE TPOCKTUP OBAHUE.
[leprieHAMKYNIAp W HAKIOHHBIE: PACCTOSHHE OT TOYKM /0 IUIOCKOCTH, PACCTOSHUE OT HPSAMOM 10 IMJIOCKOCTH, MPOEKUUs (DUTYpbl Ha IIOCKOCTb.
IlepnieH IUKYIAPHOCTD MJIOCKOCTEM: IPU3HAK IEPIIEHIUKYIPHOCTH IBYX IUIOCKOCTEN. TeopeMa o0 TpEX NepreHauKyIIsIpax.

VYrnel B OpOCTPAHCTBE: Yroyl MEXAY HPsIMOM M IUIOCKOCTBIO, JIBYIPAHHBIA YTrOJI, JIMHEMHBIM Yroyl ABYTPAHHOIO yrija. TpéXrpaHHbIM U
MHOTOrpaHHbIe yribl. CBOMCTBA INIOCKUX YTJIOB MHOTOTpaHHOro yria. CBOMCTBA INIOCKHUX U JBYTPAHHBIX YIITIOB TPEXTPAHHOTO yrila. TeopeMbl KOCUHYCOB

U CUHYCOB JUIsl TPEXTPAHHOTO yIJIa.



MHororpaHHuKu

Buasl MHOrorpaHHuKoB, pa3BEpTka MHoOrorpaHHuka. Ilpm3ma: N-yronapHas mnpusma, mnpsiMas U HAKJIOHHas NpPU3Mbl, OOKOBas W TOJHas
IIOBEPXHOCTh IIpu3Mbl. llapamienenunen, npsMOyrojapHBIM NMapajuiejenunes U ero cBoicrsa. Kparyaiinie NMyTH Ha IOBEPXHOCTH MHOIOI'DAaHHUKA.
Teopema Ditnepa. [IpoctpancrBennas reopema [Tudaropa. [Tupamuga: N-yronpHas nupamuaa, IpaBuiibHAsA U yceu€HHas mupaMusl. CBocTBa pédep u
OOKOBBIX I'paHEll MpaBUIBHON mMupaMujbl. [IpaBuiibHBIE MHOTOTPaHHUKH: NpPaBWIbHAS MPU3Ma M MPaBUJIbHAS MUPaMUAA, NMPaBHIbHAS TPEyrojbHAas
NUpaMyU/ia ¥ MpaBUWIbHBIN TeTpasp, KyO. [IpeacTaBieHue o mpaBUIbHBIX MHOTOIPaHHUKAX: OKTA3p, TOJAEKAdIp U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHany, yrisl. [Inomanas O0KoBOM MOBEPXHOCTH U MOJIHOW OBEPXHOCTH MPSIMOM MPU3MBI,
IUIOLIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM npu3Msbl. [lnomaas OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPAaBUILHOW MUPaMM/IbI,
TeopeMa O IJIOIIaAN YCEUEHHON MUPAMHUJIbI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUM NPaBUIIbHBIX MHOTOIPaHHUKOB. CUMMETpHUS B IPABMJIBHOM MHOIOTPaHHHUKE: CUMMETPUS
napajuleJIenuIe a, CAMMETPUS IPABWIBHBIX IIPU3M, CHMMETPHUS TPaBUIIBHON TUPAMU/IBL.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI KOJUTMHEAPHBIE, COHAIIPABIICHHBIE X IPOTUBOIOJI0KHO
HaIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JI€MCTBHSI C BEKTOPAMM: CJIOKEHHE M BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE
BeKTOpa Ha uucio. CBolcTBa ciokeHUsi BEKTOpoB. CBOMCTBAa YMHOKEHHsA BeKTOopa Ha uyucio. [loHsaTme komiutaHapHele BekTopsl. IIpusnax
KOMILUTAHApHOCTH TPEX BEKTOPOB. [IpaBwiio napamnenenunena. Teopema 0 pa3iioKeHUH BEKTOPa MO TPEM HEKOMILIaHAPHBIM BekTopam. [IpsamoyrosbHas
cucreMa KoopauHar B npoctpancTtBe. KoopanHats! BekTopa. CBsA3b MEXAYy KOOpAUHATAMU BEKTOpPA M KOOPAMHATAMM TOYEK. YTOJI MEXIY BEKTOPAMM.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHus



[ToHsATHS: IMIMHIpUYECKAs TOBEPXHOCTh, KOHMYECKAast IOBEPXHOCTh, Chepruieckas IOBEPXHOCTh, 00pa3yrolue nmosepxHocteid. Tena BpamieHus:
LWINHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacrionoxxeHnue chepsl U IIOCKOCTH, KacaTellbHas III0CKOCTh K cdepe. M300pakeHue Ten
BpallEeHMs Ha MIIOCKOCTH. Pa3BépTka mumHapa u konyca. Cummetpus chepsl U 1mapa.

O0béM. OcHOBHBIC CcBOIiCTBa 00BbEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBHOTO Mapajuienenureaa u ciueacTBus u3 He€. O0bEM mpsIMoi u
HAKJIOHHOHW MPU3MBI, IIMIMHIPA, THPAMHJIBI U KoHyca. O0BEM 11apa U M1IapoBOTO CErMeHTa.

KomOuHnanmu ten BparieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B IMIMHIp, ONMCaHHAas OKoJlo IunHApa. [lepecedenue cgepsl U mapa ¢
iockocThio. Kacanue mapa u cepsl mockoctsio. [IoHsTHE MHOTOrpaHHUKA, OIIMCAHHOT'O 0KOJI0 chepsl, chepbl, BHIMCAHHOW B MHOTOTPAHHUK UJIH TEJIO
BpallleHUs.

[Tnomanpr MOBEpXHOCTH IMIMHApA, KOHYca, Iuiomanb chepsl u e€ uacteid. Ilogobue B mpoctpanctBe. OTHOmEHHE 00BEMOB, IIIOMIAICH
noBepxHocTell monoOHbIX ¢uryp. [IpeobpazoBanue mogobus, romorerus. PemieHue 3ajay Ha MJIOCKOCTH C HCIOJIb30BAaHHEM CTEPEOMETPHUECKUX
METOJIOB.

[TocTpoeHne cedyeHWid MHOTOTPAHHUKOB M TEJ BpPALICHUS: CEUEHUs LWIMHJIpa (MapajulebHO U MEPIEeHIUKYISIPHO OCH), CEYEHHsS KOHyca
(mapanenbHble OCHOBAHHIO U IMPOXOJSIINE Yepe3 BEpUIMHY), CEUEHHUs Ilapa, METOAbl MOCTPOCHUS CEYEHMH: METOJ| CJIEI0B, METOJ] BHYTPEHHEIO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH IMIIOCKOCTH.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BeKTOpaMu. BekTopHoe ymMHOKeHue BeKTopoB. CBOICTBa BEKTOPHOIO YMHOXKEHHU. [IpsmoyronpHas
cUcTeMa KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Pasnoxkenue BekTopa mo 6asucy. KoopaumHaTHO-BEKTOPHBIH METOJ TPHU PElIEHUU
reOMETPUUYECKUX 3aad.

JIBH2KeHHS B IPOCTPAHCTBE

JBuxenust mpoctpanctBa. OroOpaxenus. JBuwkeHus u paBeHcTBO ¢uryp. OOmme cBoiicTBa ABMXKEHUNA. Buabl IBUKEHMI: mapaienbHBIN

MIEPEHOC, LIEHTpaJIbHAsl CUMMETPUS, 3epKajibHasi CHMMETpPHsI, TIOBOPOT BOKPYT NpsiMoii. [IpeoOpazoBanus nogodus. [psamas u cdepa Diinepa.



IJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHHS YUYEBHOI'O KYPCA «T'EOMETPHUS» (YIJIYBJEHHBLIM YPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BociMTaHHUe:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMH 00YYAIOIIETrocsi KaK aKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUHUCKOr0O 00IIeCTBa, MPEICTABICHHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUW, MPOIEAYP TPAKIAHCKOTO 00IIecTBa (BBIOOPHI, ONPOCHI U APYTOE),
YMCHHUEC B38,PIMOI[CI>1CTBOB3TB C CONHMAJIBHBIMH HHCTUTYTaMH B COOTBETCTBUU C UX q)yHKHI/ISIMI/I W Ha3HAYCHUEM,

2) NnaTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUIMCKON T'Pa)TaHCKON MICHTUYHOCTH, YBAKEHHSI K MPOILJIOMY U HACTOAIIEMY POCCUHCKON MaTeMAaTHUKH, IEHHOCTHOE
OTHOIICHHUEC K JOCTUXXCHUAM pOCCI/II\/JICKI/IX MaTEMAaTHUKOB U pOCCI/II\/'ICKOI\/'I MaTeMaTHYECKOU IIKOJIbI, UCITOJIB30BAaHUEC 3TUX ]:[OCTI/I)KGHI/Iﬁ B APYIrux HayKax,
TEXHOJIOTHUSIX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, chopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, DTUUYECKOTO MOBEIEHUS, CBI3aHHOTO C
MPaKTUYECKUM PUMEHEHUEM JOCTHKEHUN HAYKU U JeATEIbHOCThIO YIEHOT0, OCO3HAHUE JTUYHOTO BKJIa/a B IOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;

4) 3creTHYeCKOe BOCIMTAHME:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs ICTETHKY MaTEeMaTHYeCKHX 3aKOHOMEPHOCTEW, OOBEKTOB, 3a/lay, PEIICHUU, pacCyKICHH,
BOCIIPUMMYHUBOCTh K MATEMAaTUYECKUM aCEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHUE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTEMAaTHYECKHE 3HAHUS B HMHTEpEcax 370pOBOTO M 0Oe30mMacHOro oOpas3a >KH3HU, OTBETCTBEHHOE
OTHOIIICHHE K CBOEMY 3/I0POBBIO (37I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIIN PEXKUM 3aHATHH U OTIbIXa, peryispHas Guzndeckas akTHBHOCTD), (pu3nueckoe

COBCPUICHCTBOBAHUC MTPH 3aHATUAX CHOpTI/IBHO-OSHOpOBHTeHLHOﬁ ACATCIBbHOCTBIO,



6) TpynoBoe BocnuTaHue:

TOTOBHOCTb K TPYIy, OCO3HAHHWE IIEHHOCTH TPYAOJIOOMs, MHTEpeC K pa3audHbiM cdepaMm npodecCHOHATbHON NeATEeIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKON U €€ MPUIIOKCHUSIMH, YMEHHE COBEPIIIATh OCO3ZHAHHBIA BHIOOpP Oyayiie nmpodeccuu 1 peam30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC TUIAHBI,
TOTOBHOCTB U CIIOCOOHOCTH K MAaTEMAaTHYECKOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO HA IPOTSKCHUH BCEU KU3HU, TOTOBHOCTh K AKTHBHOMY YYaCTHIO B
pElIeHUU TPAKTUYECKUX 3a]]a4 MAaTEMaTHYE€CKON HApaBJIEHHOCTH;

7) 3K0JI0OTHYEeCKOe BOCITUTAHHE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPbI, IOHUMAHUE BIIUSHUSA COLMAIBFHO-3KOHOMHYECKHX IPOIECCOB HA COCTOSIHUE MPUPOIHOU U
COLIMAIBHOU Cpeibl, 0CO3HAHUE TJI00ATBHOTO XapaKTepa IKOJOTUYECKUX MTPOOIeM, OPUEHTAIIMS Ha IPUMEHEHUE MaTEeMAaTHUYEeCKUX 3HAHUN JIJISl PEIICHUS
3a/1a4 B 00JIACTH OKPY’KAOIIEH CPe/Ibl, TUITAHUPOBAHKUE MTOCTYIIKOB M OIEHKH WX BO3MOXHBIX ITOCIICICTBUH /TSI OKPY>KAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOILIECTBEHHOW MPAKTHKHU, MIOHUMaHHE
MaTeMaTHHGCKOﬁ HayKI/I KakK C(l)epI)I ‘IGHOBGHGCKOﬁ JACATCIIbHOCTH, OTAIIOB eé paBBI/ITI/Iﬂ 1 3HAYNMOCTHU IJIs1 pa3BI/ITI/15[ OUBUIN3allUNU, OBJIAJICHUEC A3BIKOM
MAaTEeMaTUuK U MaTeMaTI/ILIGCKOI\/JI KYHBTYPOﬁ KaK CpGI[CTBOM IIO3HAHUA MI/Ipa, TOTOBHOCTH OCYIIIGCTBJU[TB HpOGKTHyIO 158 I/ICCJ'IGJIOBaTeJ'IBCKYIO ACATCIIBHOCTD

HHAWBUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS
ba3oBble Joruyeckue JeMcTBHUA:
BBISIBJISATE U xapaKTepnsoBaTL CYHIGCTBGHHBIC HpI/ISHaKI/I MATEMATHUYCCKUX 06T)eKT OB, HOHHTHfI, OTHOHIeHI/Iﬁ MG)K}Iy IIOHATUAMU, CbOpMYJ'II/IpOBaTI)
onpeneneHHs{ HOHHTI/If/i, yCTaHaBJ'II/IBaTI) CyIIIeCTBeHHBIfI HpI/ISHaK KJI&CCPI(bI/IK&HI/II/I, OCHOBAHUA 1A 0606HIGHI/I${ nu CpaBHeHI/ISI, KpI/ITepI/II/I HpOBO)II/IMOFO
aHaJm3a;

BOCIIPHHUMATh, (POPMYITHPOBATH U IPEOOPA30BbIBAT CYKICHHS: YTBEPAUTEIIbHBIC U OTPULIATEIIbHBIC, EAMHUYHbIE, YACTHBIC U 00IIHE, YCIOBHBIE;



BBIABJIATHE MAaTCMATUUYCCKHUEC 3aKOHOMCPHOCTHU, B3aUMOCBA3U U IPOTHUBOPCUUA B q)aKTaX, JaHHBbIX, Ha6JIIOI[eHI/I$IX " YTBCPKACHUAX, NIPCJIaraTtb
KPUTEPUH IS BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;

JIeJIaTh BBIBOJIbI C CIIOJIB30BAaHNEM 3aKOHOB JIOTUKH, JI€TYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIFOUEHUH, YMO3aKIIOUSHH 110 aHAJIOTUH;

IIPOBOAMTH CaMOCTOSITEJILHO JI0KAa3aTEJIbCTBA MAaTEMAaTUYECKUX YTBEPXKAECHUH (MpsMblE M OT IPOTUBHOIO), BHICTPAUBaTh apryMEHTAlUIO,
MPUBOAUTH PUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOJIBI;

BbIOHMpaTh crmoco0 pemieHus y4eOHOHM 3aiauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIIEHUS, BBIOMpATh HamOosee MOAXOIAUINI ¢ y4&ToM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKHI HHCTPYMEHT MO3HAHMA, (POPMYIUPOBATH BONIPOCHI, (PUKCHPYIOLIE MPOTUBOpEUHE, TPodIemy,
yCTaHaBIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TTO3UIINIO, MHEHHUE;

MPOBOAUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBIA IKCIEPUMEHT, MCCIEIOBAHUE MO YCTAaHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOro OOBEKTa,
SABJICHUS, ITPOLECCA, BBIABICHHUIO 3aBHCHUMOCTEH MCKOY O6T)CKTaMI/I, SABJICHUAMM, ITPOLCCCaAMU;

CaMOCTOSITENILHO (POPMYJIMPOBATH 000OIIEHUS M BEIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIIOICHH S, UCCIIEIOBAHUS, OLICHUBATH JJOCTOBEPHOCTh
MOJIYYE€HHBIX PE3yJIbTaTOB, BEIBOJIOB M 000OIIECHHUI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIBUTATh MPEANOJIOKEHHS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanmeii:

BBISIBIIATH JIeOUIUTHI HHDOPMAITUH, JAaHHBIX, HECOOXOIMMBIX NI OTBETA HAa BOMPOC U /IS PEIICHUS 3a1a4H;

BBIOMpaTh HH(OOPMAIIHIO U3 UICTOYHUKOB PA3TMYHBIX TUIIOB, aHATH3UPOBAThH, CHCTEMATH3UPOBATH K MHTEPIIPETUPOBATH HH(POPMAITUIO PA3TUIHBIX
BUJIOB ¥ (POPM MpeACTaBICHUS;

CTPYKTYpPUPOBaTh HH(MOPMAITHIO, TIPEACTABIITE €€ B pa3IMUHBIX (opMax, WILTIOCTPUPOBATH TpaduuecK;

OILICHUBATh HAJEKHOCTh MHPOPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHMBepCcaIbHbIe yueOHbIe AeiicTBUSA



Oo0menue:

BOCIIPUHUMATH U (POPMYITHPOBATh CYXKJACHHS B COOTBETCTBHUHU C YCIOBUSMHU M IEJIAMHU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY
3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEIICHUS 3a]1a4i, KOMMCHTHPOBATh ITOJTYYCHHBIN Pe3yJIbTaT;

B X0J/i¢ OOCYXKJICHHSI 3a/1aBaTh BOIPOCHI MO CYMIECTBY 00CYKIaeMOI TEeMbI, IPOOJIEMBI, pEIIaeMOi 3a/1a4u, BEICKA3hIBATh HJICH, HAIICIICHHBIC Ha
IIOUCK peIHeHI/ISI, COIIOCTABJIAITH CBOU Cy)KI[eHI/ISI C Cy)I(l[eHI/HIMI/I ,prI‘I/IX y’-IaCTHI/IKOB Jguaiora, 06Hapy)KI/IBaTB pa3JII/I‘II/Ie n CXOICTBO HO3HHHﬁ, B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEJCTABIIATh PE3YJIbTAThl PEHICHUS 33]]auH, SKCIIEPUMEHTA, KCCIICIOBAHUS, IPOCKTA, CAMOCTOSTEIIHBHO BEIOUPATh (hOpMAT BHICTYIUICHUS C YU4ETOM

3aJa4 IPe3eHTallud U OCOOCHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBJIATH IJIaH, aJlTOPUTM PELICHUS 3aJlauM, BHIOMPATh CIIOCOO pElIeHUsl ¢ Y4ETOM UMEIOIINXCS PECypcOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEHICHUN ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IeTh HABBIKAMH MTO3HABATENbHOM pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUI U MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YIbTATOB, BIAJIETh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U pe3yJibTaTa PelIeHus MaTeMaTUYECKON 3a/1auu;

HpeI[BI/I,ZIeTI) TPYJIHOCTI/I, KOTOpBIe MOFYT BOSHI/IKHYTI) HpI/I pemeHI/m 3aga4u, BHOCHUTH KOppeKTI/IBI)I B JICATCIIBHOCTH HA OCHOBC HOBBIX
00OCTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OIIHNOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yNbTaTa IeId U YCIOBUSAM, OOBSICHITH MPUUMHBI JOCTHKEHUS WU HEJOCTIIKEHUS Pe3yNbTaTOB JEATEIbHOCTH,
HaxOJIUTh OMIMOKY, TaBaTh OIEHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHAA NeATENbHOCTD:



MOHUMATH U MCIIOIh30BATh MIPEUMYIIIECTBA KOMaHHOW U HHIUBUYaTbHOU PAOOTHI MPHU PEIICHUH YIeOHBIX 3a/1a4, IPUHUMATh 11€7Thb COBMECTHOM
JESATEIbHOCTH, TNIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM pabOThI, paclpeIeiIsiTh BUIbI padOT, TOTOBAPUBATHLCS, 00CYKIATh IIPOLIECC U PE3Yy/IbTaT pPadoTHI,
0000111aTh MHEHHUS HECKOJILKHUX JIIOMIEH;

y4acTBOBATh B TPYIIOBBIX (hopMax padoThl (00CYKIeHUsI, OOMEH MHEHUMU, «MO3TOBBIE IITYPMbI» U HHBIC), BBITIOIHSATH CBOIO YaCTh paOOTHI
KOOPJIMHUPOBATh CBOM JCHCTBHS C JPYTMMH YICHAMU KOMAHJbI, OIEHWBAaTh KAa4eCTBO CBOETO BKJIAJa B OOIMIMI MPOIYKT IO KPHUTEPHUSIM,

C(bOpMyanOBaHHLIM yY4aCTHUKaMU BSaHMOﬂeﬁCTBHH.

INPEJIMETHBIE PE3YJIBTATHBI

K konmy 10 kinacca o0yyaronuiicss Hay4uTcs:

e  CBOOOJHO OINEPUPOBATH OCHOBHBIMU IIOHSATUSIMU CTEPEOMETPUM IIPU PEUICHUM 3aJad U IPOBEJIECHUU MATEMATUUYECKUX
pacCyKJIeHUH;

®  [IPUMEHATH AKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX IIPU PELICHUN T€OMETPUUYECKUX 3a/1ay;

e  iaccupuUIUPOBATh B3aUMHOE PACIIOJIIOKEHHUE MPSAMBIX B NMPOCTPAHCTBE, MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE;

e  CcBOOOJHO OMEPUPOBATH MOHITUSIMH, CBA3AHHBIMU C YTJIaMH B IPOCTPAHCTBE: MEXKY MPSAMBIMU B IPOCTPAHCTBE, MEXKY MPSAMOIL U
IJIOCKOCTBIO;

e  cBOOOJHO OMEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;

e  cBOOOJHO pacro3HaBaTh OCHOBHBIE BU/IbI MHOTOIPaHHUKOB (IIpU3Ma, MUPaMUJIa, MPSIMOYTOJIbHBIN Mapaliienenumnes, Kyo);

e  iaccupuUIUPOBATH MHOTOTPAHHUKH, BHIOMpAsi OCHOBAHUS JJIsl KJIAaCCU(PHUKAIUY;

e  CBOOOJHO ONEPUPOBATH MOHATUIMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB IIOCKOCTBIO;

®  BBINOJHATH MapajuleJIbHOE, LEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBaHHE (UTYp Ha IUIOCKOCTH, BBIMOJIHATH M300paskeHUs

(buryp Ha TIOCKOCTH;



®  CTPOUThH CEUEHHs] MHOTOTPAHHUKOB PA3JIMYHBIMU METOAAMH, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB IPOCTBIX
00BEMHBIX (UTYp: BH]I CBEpXY, COOKY, CHU3Y;

®  BBIYHCIATH IJIOLIAIU MIOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma, MUPaMUa), TCOMETPUIECKUX TeJ C IPUMEHEHUEM (OpMYIL;

e  CBOOOJHO ONEpUPOBATh MOHATHSAMM: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U MJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh
CUMMETpPUU (PUTYPHI;

e  CcBOOOJHO OIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOLUIMMH BEKTOpaM U KOOPIMHATAM B IIPOCTPAHCTBE;

®  BBINOJHATH JI€HCTBUS HaJl BEKTOPAMU;

e  pemiaTth 3a/1a4M Ha JJ0Ka3aTeIbCTBO MATEMAaTUUYECKUX OTHOIIEHUH U HaX0)KJICHHE T€OMETPUYECKUX BEJIMUMH, IPUMEHSS U3BECTHBIE
METO/bI PU PEIIEHUN MaTEMAaTHYECKUX 3a/1a4 [TOBBIIIEHHOTO U BBICOKOI'O YPOBHS CJIO’KHOCTH;

®  [PUMEHSATbH IPOCTEHIINE MPOrpaMMHbIE CPECTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELLIEHUU CTEPEOMETPUIECKUX
3azmay;

e  u3BJEKaTh, MpPeoOpa3oBbIBATH M HMHTEPIPETUPOBATh MH(MOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETpUYECKUX (urypax,
MIPEJICTaBIICHHYIO Ha YepPTekKaxX U PUCYHKaX;

®  TIPUMEHSTH ITOJyUYCHHbIE 3HAaHUS Ha PAKTHKE: CPABHUBATh M aHAJIM3UPOBATh peallbHbIEe CUTYaIlMH, TPUMEHATh NU3yUEHHbIE ITOHATHS
B TIpOIIECCE TMOMCKA PEIICHUS MaTeMaTHYeCKH c(hopMyTUpOBaHHON MPOOJIEMBI, MOAEIHPOBATh PEaNbHBIE CUTYAallMd Ha S3bIKE TEOMETpPHH,
MCCIIEIOBATh TIOCTPOCHHBIE MOJICIH C HCIIOJIb30BAaHHEM T€OMETPUIECKUX TIOHSATHI F TEOpEeM, armapara anreOpsl, perarh MpaKTHYeCKUe 3a1a4H,
CBSI3aHHBIE C HAX0XKJICHHEM T€OMETPUUYECKIX BEIUYHH;

®  UMETh NPEACTaBICHUs 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPHU KaK COCTAaBHOW YacTH (hyHIaMEHTa pa3BUTHS TEXHOJIOTHA.
K konmy 11 ki1acca o0yyaromuiicss Hay4YUTCS:

e  CBOOOJHO OMEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C IUJIHHIPUICCKON, KOHHUECKOW M CHEepUIECKOl MOBEPXHOCTSIMHU, OOBSICHSTH
CIOCOOBI OJTYYEHHUS;

®  OIEpUPOBATH MOHATHIMH, CBI3aHHBIMU C T€JIAMU BPALCHUS: IMIMHAPOM, KOHYCOM, c(hepoil 1 mapom;

®  pacro3HaBaTh Teja BpalleHus (MUIUHIP, KOHYC, cdepa U map) U 0OBSICHATH CITOCOOBI TIOJTYUYESHHUSI TEJT BPAIICHUS;



e  iaccuuUIUPOBATh B3aUMHOE PACIONIOKEHUE CPEPHI U IIIOCKOCTH;

®  BBIYHCIATH BEJIMYUHBI JIEMEHTOB MHOTOI'PAaHHUKOB U TeJ BpalLeHUs, 00BEMBI U IJIOLIAAN TOBEPXHOCTE MHOTOIPAHHUKOB U TEJ
BpAICHHS, TEOMETPHUUYECKUX TeJl C IPUMEHEHHEM (HOpMYT;

e  CBOOOJHO OIEpPUPOBATh MOHATUSIMH, CBSI3AHHBIMM C KOMOMHAIMSIMH TeJI BpPALICHUS W MHOTOIPAaHHUKOB: MHOTOTPAHHUK,
BITMCAHHBIN B cepy U ONMUCAHHBII 0KOJIO cdepbl, chepa, BIMcaHHast B MHOTOTPAaHHHUK MITH TEJIO BPAIICHHUS;

®  BBIYHCIATH COOTHOUICHHS MEXKAY IUIOMIAIIMU TOBEPXHOCTEH M 00bEMaMU MOI0OHBIX TeET,

e  u300paxkaTh u3ydyaeMble GUTYPHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEHKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY,
cOOKy, CHH3Y, CTPOUTH CEYCHUS TEJI BPAIICHUS;

®  U3BJIEKaTh, HWHTEPIPETHPOBATH M MPEOOPa30BbIBaTh HMHGPOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax,
[IPEJICTABICHHYIO HA YEPTEKax U PUCYHKAX;

e  CcBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

®  BBINOJHATH ONEPALMH HAJl BEKTOPAMHU;

®  3a/1aBaTh IUIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOpJUHAT;

e  pelaTh FreOMETPUUYECKUE 3a/1a4l Ha BBIUMCIICHHUE YTJIOB MEX]Yy MPSIMBIMHU U IJIOCKOCTSIMU, BBIUMCIIEHUE PACCTOSIHUM OT TOUKH J0
IJIOCKOCTH, B LIEJIOM, HA IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a IIPU PELLECHUH;

e  CcBOOOJHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMHU C IBUYKEHHEM B MPOCTPAHCTBE, 3HATh CBOMCTBA JIBI)KEHU,

®  BBHINOJHATH U300paKEHUSI MHOTOI'PAaHHUKOB U TeJl BpaIlleHUsl IPU MapajlieIbHOM epeHOoce, IEHTPAIbHOM CUMMETPUH, 3epKaIbHOM
CUMMETPUH, TIPH IIOBOPOTE BOKPYT MPSIMOH, Mpeodpa3zoBaHUs MO100MS;

®  CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB U TeJl BpaIlleHHsI: CeUeHUS IIMINHPA (TapajljIesIbHO U MEPIEHAUKYIISIPHO OCH), CEYEHUS KOHYyCca
(mapasuienabHbIe OCHOBAHHIO U IPOXOIAIINE Yepe3 BEpIINHY), CEUSHHUS 11apa;

L4 HCIIOJIB30BaTh MCTOAbBI MOCTPOCHUA CEUYCHMI: METO] CJICO0B, MCTO BHYTPCHHCTO IMPOCKTUPOBAHHA, MCTOA IECPCHOCA CCKYLHCIZ

IUIOCKOCTH;



L4 JOKa3bIBaTh I'COMETPUUYCCKHUEC YTBEPIKACHUSA,

L4 IMPUMCEHATE TCOMCTPUYCCKHUEC (baKTBI I peHICHUSA CTEPEOMETPHUUYCCKUX 3aaay, IIPCAIojararonux HECKOJIbKO MaroB peicHus, €CJInu

yCJIOBUS IPUMEHEHHUS 3aJ[aHbl B IBHOM 1 HESIBHOHM (opme;

e  pelaTh 3aJa4y Ha J0Ka3aTeIbCTBO MaTEMAaTHYECKUX OTHOIICHUH U HAXOXKIEHUE T€OMETPUUECKUX BEIIUYNH;

®  [IPUMEHATH IPOrPAMMHBIE CPEACTBA U IIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

®  [IPUMCHATH IIOJIyYCHHBIC 3HAHUSA HA IIPAKTUKE. CPABHUBATH, aHAIU3UPOBATH U OLEHUBATH PEAJbHBIC CUTYyallUd, IPUMEHATH
U3yYEHHbIE MOHATHUS, TEOPEMBI, CBOIICTBa B Mpollecce MOUCKA pelIeHHs MaTeMaTHYecKu C(HOpMYIMPOBAHHOM MpoOIeMbl, MOAEIMPOBATH

PCAJIbHBIC CUTyalMHM Ha A3BIKC I'COMCTPHH, UCCICAOBATHL IMOCTPOCHHBLIC MOACIU C HCIOJB30BAHUCM I'€OMCTPHYCCKUX IMOHATHUH U TCOPEM,

arrapara a.Hre6pI>I, pelaTh NPAKTHYCCKUC 3aaa4U, CBA3AHHBIC C HAXOKACHUEM I'COMCTPUUCCKUX BCIIMYNH;

L4 HMCETHb NPCACTABJICHUA 00 OCHOBHBIX JdTallax Pa3BUTHA TCOMCTPHUU KaK COCTaBHOM Y9acTH (bYHI[aMeHTa Pa3sBUTUA TEXHOJIOTHil.



TEMATHYECKOE INTAHUPOBAHMUE (c yuerom paGoueii mporpaMMbl BOCIIMTAHHSA)

10 KUIACC
Nen/ HaumeHoBaHue pa3iesioB M TeM KoaunvecTno yacos dyeKkTpoHHbIe (LM POBbLIE)
°n/n
NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE PeCypPChl
1 BBenenue B ctepeomMeTpuio 23
2 B3aumnoe pacnosnoxenue npsmeix B 6
IIPOCTPAHCTBE
3 [TapaymienpHOCTD MPSAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [TeprieHIUKYJIAPHOCTD MPSIMBIX U 25
IIJIOCKOCTEN B IIPOCTPAHCTBE
5 VYTiIBl ¥ paccTosHUSA 16
6 MHororpasHuKu 7
7 Bexkrops! B mpocTpaHcTBE 12
8 [ToBTOpenue, o6odIIEHNE 1 5
CUCTEMATH3aLMsI 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (PpOBbIe)

Ne i/
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
1 AHanuTuyeckas reoMeTpus 15
2 ITosTropenue, 06001IEHE U 15
cHUCTeMaTU3als 3HaHUI
3 O0BEM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9
KPYTJIBIX TEJ
6 JIBrKeHUA 5
7 IToBTOpenue, 0000mEHNE N 17
CUCTEMAaTH3alMs 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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