Ipunaoxenne 1.20

K ConepxaTeabHOMY paszieny

OcHoBHOI 00pa3oBaTEIHLHON MPOTPAMMBI
cpemHero odmiero oopasoBaHus

PaGouasi nporpaMmma y4e0HOro Kypca
«I'eomeTpus»
Yri1y0/1eHHBIH YPOBeHb

Cpoxk ocBoeHus — 2 ronia



1.NMMOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yue6HOro Kypca «l'eomerpus» 6a30BOro ypoBHs sl 00y4aronuXxcs
10 —11 knaccoB pa3paboTaHa Ha OCHOBE:

-DenepabHOTO TOCYJApPCTBEHHOTO 00pPa30BaTENbHOTO CTaHJIApTa CpPeAHero OoOIIero
o0pa3oBaHus, YTBEPKACHHOr0 Ipuka3oM MuHnucrepcrBa npocsemienus Poccun denepanyu ot
17 mas 2012 r. Ne 413 «O0 yTBEep)KOCHMM W BBEIEHHUHM B JeHCTBUE» (C WU3MEHEHHSMH,
YTBEP)KJICHHBIMM IIpHUKa3aMu MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit @enepanuu ot
29.122014r. Ne 1645, o1 31.12.20151. Ne 1578, 01 29.06.2017r. Ne 613, mpuxazom MuHucrtepcTBa
npocsemenus: Poccuiickoin @enepanun ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, ot
12.08.2022 Ne 732, o1 27.12.2023 Ne 1028),

- @enepanbHOil  00pa30BaTENIbHOM IPOrpaMMBbl  CpeAHEro obmero oOpa3oBaHu,
yTBepkAcHHON npukazoM Munucrepcra IIpocBemenuss Poccun ot 18.05.2023r. N 371 (c
n3meHeHussMu ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171),

-OenepanbHOll  pabouedt mporpammbl 1Mo ydyeOHOMy mpeamery «BeposTHOCTH U
CTAaTUCTHKAY.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA
['eomeTpus sBisieTcss OAHMM €3 0a30BBIX KYpCOB Ha YpOBHE CpEIHEro oOImero

o0pa3oBaHus, TaK Kak 00ecreunBaeT BOZMOKHOCTh U3YU€HUs JUCLMILIUH €CTECTBEHHO-HAYYHON
HalpaBJIEHHOCTH M IMPEIMETOB I'yMaHUTapHOro Iukia. I1ockoyibKy JIorMyeckoe MbILIEHHE,
dopmupyeMoe TIpH M3Y4EHUU OOYyYarOIMMHUCS TOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUu
F€OMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIOJIb3YIOTCSl TIPU PEIIEHUM 3a/lady e€CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pa3BUTHE WMHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOYdYalOUIMXCS MPH HM3YYCHUH TE€OMETPHH, KaK
cocTaByIsAOLIeH mpeameTHO obnactu «MaremaTnka U MHPOpPMATHKa» 4Yepe3 obecreyeHue
BO3MOXKHOCTH HPUOOPETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUN U
JeiCcTBUH, CHelM(PUUHBIX T€OMETPUH, U HEOOXOJUMBIX Ul YCHEIIHOTO MpPO(EeCCHOHAIBHOIO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BaHHEM MaTEMaTHKHU.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUN Ha YTIIyOJIEHHOM YPOBHE, paCIIUPSIFOIIUMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paciupeHue IpeICTaBICHNs O TeOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbl U (hOpMHUpPOBaHHE
OCO3HAHHUS B3aMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (UrypaXx Kak O BayKHEHIINX
MaTEMaTHYECKUX MOJEIIAX, O3BOJISAIOIIMX OMUCHIBATH U N3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa, 3HaHHE MOHATUHHOTO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMUpOBaHNE YMEHHUS BJIa/I€Th OCHOBHBIMU MTOHATHSIMH O IPOCTPAHCTBEHHBIX (pUTypax u
UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMyl M YMEHHE WX NPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekKaX, MOJENAX M B peaJbHOM MHpe
MHOTOTPaHHHUKH U TeJa BpalleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOIEIIH;

q)OpMI/IPOBaHI/Ie IIOHUMAaHUusA BO3MOXHOCTH AKCHUOMAaTUYECKOI'O IIOCTPOCHUA
MaTeMaTHYECKUX TEOpHuil, (opMUpOBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH IPOBEICHUU
pacCyKIeHUN;

q)OpMI/IPOBaHI/Ie YMCHHUA BJIaJACTh MCETOJAaMH JOKA3aTCJIBCTB W aJITOPUTMOB PCIICHHA,
YMCHUSA WX [PUMCHATH, MPOBOAWUTE JOKA3aTCIBHBIC PACCYXICHHA B XOAC PCHICHUSA
CTCPCOMECTPHUICCKUX 3aJa4 U 3aJa4 C M[OpPaKTUYCCKUM COACPKAHUCM, (I)OpMI/IpOBaHI/IC



NpEJCTaBICHUsI O HEOOXOIUMOCTH JOKa3aTeNbCTB MpU OOOCHOBAHUMU MAaT€MaTHYECKUX
YTBEPKACHHUHA U POJIM aKCHOMATUKHU B TIPOBECHUH JISYKTUBHBIX PACCYKICHHIA,

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUIEKTYallbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
oOy4aromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIUICHUS], UHTEpeca K U3YUEHHUIO T€OMETPHUH;

dbopMupoBaHue (QYHKIMOHATBHONW TI'PAMOTHOCTH, PEJIEBAHTHOW TEOMETPUU: YMEHUS
pacro3HaBaTh MPOSBICHUS TEOMETPUICCKUX TIOHATUH, 00BEKTOB M 3aKOHOMEPHOCTEH B PeaTbHBIX
JKU3HEHHBIX CUTyallUSX W TPU HU3YYEHUH JPYrUX Y4eOHBIX TMPEAMETOB, MPOSBICHUS
3aBHCUMOCTEl M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pEabHBIX CUTYyalluid, HCCIeIOBaHUS
MOCTPOCHHBIX MOJIeNCH, HHTepIPETAIlMK TOTYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEPKATEIILHBIMU JIMHUSAMH yueOHoro Kypca «I'eomerpusi» B 10—11 maccax
apistoTes: «lIpsiMble M MIIOCKOCTH B MpocTpaHcTBe», «MHororpaHHukuy, «Tena BpalieHUs»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHIKEHUS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh OMEPUPOBATH IMOHATHIME,
pElIeBaHTHBIMH T€OMETPHUH Ha YriayOnéHHOM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJEpXATEeNbHBIM JHHHUSIM Yy4eOHOTO Kypca, a (OpMHUpPOBAHUE JIOTHYECKHX YMEHUUN
pacrpezensercsi He TOJIbKO MO CoJepKaTeIbHBIM JIMHUSIM, HO U 10 rojiaM ooydenus. Comeprkanue
00pa3zoBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yiibTaraMm ocBoeHUs denepanbHoil paboueit
IIPOTPaMMBI, pacTipeIeIEHHBIM 110 TOJaM 00Y4eHUs1, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHBIM BOIIPOCaM 00ydJaromuecs o0paiaiich HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHMU30BaTh  OBNAJCHHE TEOMETPUYECKUMHU  TOHATUSMU U HaBbIKAMU
MIOCJIEIOBATEIFHO ¥ TOCTYNATEIbHO, C COOJIOACHNEM NPUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKIIIOYATh B OOIIYIO CHCTEMY T€OMETPHUECKUX MPEACTABICHUH 00yJarOIIUXCsl, pACIIU PSS
U yriyonsis e€, o0pasys MpoYHble MHOXKECTBEHHBIE CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3math ycnoBus s auddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTbHBIX
0o0pa3oBaTeNbHBIX  MPOTpaMM, O00ECHeunTh yIIIyOJNEHHOE UW3ydeHHE TEeOMETPHH  Kak
COCTaBJISIIONIEH yueOHOTO TIpeameTa «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3yYeHUS MAaTeMaTUKH ¢ Y4ETOM BBIOOpA

Oynymeit mpodeccuu, odecrieunBas MPEeeMCTBEHHOCTh MEXAY OOIIMM U MpodeccrOHATbHBIM
o0pa3zoBaHHEM.
B yenax ¢hopmuposanus y wKonibHUKO8 cucmemvl 3HAHUL, OCO3HAHHBIX HABLIKOG DE30NACHO20
yuacmus 8 OOPONCHOM OBUNCEHUU, CHUINCEHUS OOPOHNCHO-MPAHCHOPMHBIX NPOUCUECTEUL C
yuacmuem Oemell, 60CNUMAHUSL OMBEMCMBEHHOCMU 3 06€30NACHOCMb CBOell HCUSHU U HCUSHU
opyeux nioodetl, nompeoHocmu 6 COONOOeHUU NPABUL OOPONCHO2O OBUNCEHUS COOePIHCaAHUe
yuebnozo xkypca «I eomempusy (yenybieHnvlil yposenv) OONOIHEHO BONpocamu  Oe30nacHocmu
00POAHCHO20 OBUNCEHUSL.

B yenax ¢hopmuposanus ¢punancosoii epamomuocmu yuauuxcs cooepicarue yiebHo2o
kypca «I eomempusy (yenybnennviil yposerv) OONOIHEHO COOEPACAHUEM MEM, CHOCOOCMEYIOUUX
Gopmuposanuio y yuawuxcs komnemeHyuil 8 oonacmu 6100xcema u UHAHCOos.

B yenax ¢opmuposanus He2amueHo20 OMHOWEHUsI K KOPPYRYUU, NOJYYeHUs
NPAKMUYECKUX COYUATbHBIX HABLIKOE U KOMMYHUKAYUOHHBIX YMEHUl, NO360NAI0WUX U3be2amy
KOPPYNYUOHHBIX NPAKMUK, cooepicanue yueOHo2o Kypca «I eomempusy (yenyonennviii ypogeHs)
OONOIHEHO 8ONPOCAMU AHMUKOPPYNYUOHHOU HANPABIEHHOCMU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha n3yuenue yuebHoro kypca «I'eoMmeTpusi» Ha yriyoaéHHOM ypoBHeE oTBoauTcs 204 vaca:

B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Henedio).



2.COAJEP)XAHUE OBYYEHUA
10 KJIACC
IIpsiMmble ¥ MII0CKOCTH B POCTPAHCTBeE

OCHOBHBIE TIOHATHUS CTEpeoMeTpuH. Touka, mpsiMasi, INIOCKOCTh, TPOCTPAHCTBO. [ToHATHE
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anmHoe pacnosioxkeHue MpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECs, apaJljieIbHbIe 1
cKpenuBarouecs npsmele. [Ipu3Haku ckpemuBaromuxcs npsamMeix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajlielbHble MpsIMble B MPOCTPAHCTBE, MapauIeIbHOCTh TPEX
OpsIMBIX, MapajUleNbHOCTh OpsiIMOM M miockoctd. [lapamnenbHoe W IEHTpaibHOE
poeKTUpOoBaHue, n3odpaxenue ¢puryp. OCHOBHBIC CBOWCTBA MapAIICIILHOTO MPOSKTUPOBAHMSL.
N3o0paxenue Guryp B mapajuieIbHOW MPOSKIUU. YTIIBI ¢ COHAMIPABICHHBIMH CTOPOHAMHM, YTOJ
MEXy OpSMbIMU B NpocTpaHcTBe. [lapamnenbHOCTh MIOCKOCTEH: mapasuiebHble MJIOCKOCTH,
CBOICTBa MapaienbHbIX IUIOCKOCTel. [Ipocreiine npocTpaHCTBEHHBIE PUTYpPhI Ha TUIOCKOCTH:
TeTpa’ap, Napajiesienune/1, IOCTPOSHUE CEUCHUH.

[lepneHAUKYISIPHOCTE OPSAMONM M IJIOCKOCTH:  MEPIEHJUKYJISpHBIE TMpsSIMbIE B
MPOCTPAHCTBE, TMpSMbIE MapaulebHbIE M MEPHeHIUKYISPHbIE K IUIOCKOCTH, MpPU3HAK
NEPIEeHIUKYIIPHOCTH MPSIMON U MIIOCKOCTH, TEOPEMa O MPSAMOM MEePHEHAUKYIIPHON TIIOCKOCTH.
OpTtoroHanbHOE MpoeKTUpoBaHUE. [leprneHauKynsap W HaAKJIOHHBIC: PACCTOSHUE OT TOYKHU O
MJIOCKOCTH, PACCTOSTHUE OT MPAMOW 10 IUIOCKOCTH, NPOEKIHs (GUTYpPhl HA IUIOCKOCTb.
[leprieHAUKYIAPHOCTD TUIOCKOCTEH: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IJockocTeil. Teopema
0 TpEX MEePIeHIUKYIApax.

VYTIIbl B IPOCTPAHCTBE: YroJl MEXAY MPSAMOM U MIIOCKOCThIO, IBYTPAHHBIN YTOJI, THHEHHBIN
yYroa JBYIpaHHOTO yria. TpéXxrpaHHbli W MHOrorpaHHbie yribl. CBOWCTBa IJIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOWCTBa IJIOCKMX U JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. Teopemsl
KOCUHYCOB M CHUHYCOB JJisi TPEXTpaHHOro yria. Mouumopune KOPPYNYUOHHBIX (DaKmopos u
adhpexmusnocmuy _mep anmukoOppynUUOHHOU noaumuku. Tpaduyus «nodecmuy, NOOHOWEHUS.
dapos. IIpasosvie navamuuxu /{pesnei Pycu. Monodesicb kak 00bekm uiu cyoObeKkn 803MOHCHbIX
KOPPYNYUOHHBLX QeUcCmEull.

MHuororpanHuKu

Buibl MHOTOTpaHHUKOB, pa3BEPTKa MHOrOrpaHHukKa. [Ipusma: N-yroapHas npusma, npsmas
U HakJIOHHasT Npu3Mbl, OOKOBasi W TIOJHAas TOBEPXHOCTh Mpu3Mbl. llapannenenunen,
NPSMOYTOJIBHBIA TMapaJulesIeNIANel W €ro cBoWcrBa. KpaTwaiilime mIyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
NIpaBUIBHON TNHpamubl. [IpaBuiibHBIE MHOTOTpAaHHUKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMu/Jia, IpaBUIIbHAS TPEYTOJIbHAS TUPaMKJIa U IPABUIIbHBIN TeTpasap, KyO. [IpeacraBnenue o
[IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, AOAEKAdIP U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOMIA/Ib OCHOBaHHI, TeopeMa 0 O0KOBOM
MOBEPXHOCTU NpsMOM mpu3Mbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MApaMUbl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPaMU/IBI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHl CHMMETPUHN ITPaBUIIBHBIX MHOTOTPaHHHUKOB.
CuMMeTpHs B IPaBUIbHOM MHOTOTPaHHUKE: CUMMETPUS NapajuleIenuIe1a, CAMMETPHS
NPaBUIBHBIX MPU3M, CHMMETPUS PABUIIbHOM MUpaMuibl. Mepbl npomugodericmsus Koppynyuu
6 OV. Ilpopuraxmuxa JJITT.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE



[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIMPABIICHHbIE W MPOTHBOMNOJOKHO HaIpaBJIE€HHbIE BEKTOphL. PaBeHCTBO
BEKTOpPOB. JIeHCTBUSI C BEKTOpaMHU: CIIOKEHUE W BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJBKUX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4Kcyio. CBOMCTBA CIIOKEHHS BEKTOpOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha unciio. [ToHsTHEe KOMIUIaHapHbIE BEKTOPHI. [ [pr3HaK KOMIITIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapasienenumnena. TeopemMa O pa3ioKEHUHU BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM
BekTopaM. [IpsmoyrosbHas cuctema KoopauHaT B mpoctpancTBe. Koopnunatel Bektopa. CBs3b
MEXIy KOOpJAMHAaTaMHU BEKTOpa U KOOPJIMHATaMU TOYEK. YTOJ MEXAy BekTopamu. CKajspHOe
npou3BesieHue BeKTopoB. [Ipoguraxmura JIJITT.

11 KJIACC
Tena Bpalenus

[TonsTus: UMIAMHIpPUYECKas TIOBEPXHOCTh, KOHUYECKas IOBEPXHOCTb, cdepuyeckas
MOBEPXHOCTh, 00pa3yronire nopepxHocteil. Tena BpamieHus: HUIMHAP, KOHYC, YCEUEHHBII KOHYC,
cdepa, map. B3aumuoe pacronoxxenue chepbl U MIOCKOCTH, KacaTelabHas IIOCKOCTh K cdepe.
N300paxeHue Ten BpaleHus Ha MIIOCKOoCTH. Pa3BépTka munuHapa u konyca. Cummetpus chepsl

U 1apa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJBHOTO
napajienenunena u cieActBus u3 He€. OOBEM NpsAMONM W HAKIOHHON NPHU3MBI, MHIUHIPA,
nupaMuibl 1 KoHyca. O0BbEM 11apa v apoBOTr0 CETMEHTA.

KomOuHaiuu Ten BpaileHWss ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BIUCaHHas B IWJIMHIP,
onucaHHas okojio IwimHApa. [lepeceyenne cdepsl U mmapa ¢ mwiockocThio. Kacanue mapa u
cdepsl I0cKoCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOTOTPAaHHHK WJIH TEJIO BPAIICHUSI.

[Tnomanp MOBEPXHOCTH NUJIMHIpPA, KOHYyca, IUIomans cepsl u e€ dacteir. [lomobue B
npoctpancTtBe. OTHomieHue 0O0BEMOB, IUIOIMIAZEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3oBanue momoOus, roMoTeTus. PemieHue 3aaad Ha IUIOCKOCTH C HCIOJIB30BAaHHEM
CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOIPaHHUKOB M TEJI BpALlIeHUs: CEYeHUs LIUIMHpa (MapajlieabHO
U TIEPIICHINKYIISIPHO OCH), CEUeHHsI KOHYyca (MapajuleibHbIe OCHOBAHUIO M MPOXOJAIINE Yepe3
BEpIINHY), CEYEHUs IIapa, METOJbl MOCTPOEHUS] CEUEHHIl: METO/ ClIeZIOB, METOJ] BHYTPEHHEI 0
IIPOSKTHPOBAHUS, METOJI TIEPEHOCA CEKYIeH TIOCKOCTH. Jone. Omeemcmeennocmys. Cogecmb.
Dunancosvle NUPAMUObL.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yYMHOXEHHA. [IpsimoyronpHass cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBUKeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OrtoOpaxkeHus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOICTBa JABW)KEHUN. BuIbl ABM)KEHMI: MapasIeNIbHBI NEPEHOC, LEHTpalbHAas CUMMETpUS,
3epKajbHasi CHMMETpUs, IIOBOPOT BOKPYT npsimoit. [IpeoOpazoBanus nogobus. [Ipsmas u chepa
Diinepa. [Ipogunaxmuxa JJITT.




3.IIVNTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHICKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPAKIAHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILLIEMY POCCUKMCKOM MAaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHMS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO;

4) 3cTeTHYECKOEe BOCTIMTAHME:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHM, BOCIPUUMYHBOCTh K MAaTEMAaTHUYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOopMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTHUYECKHE 3HAHUSI B MHTEPECAX 37J0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PErylsapHas (u3HuecKkas akKTHBHOCTB),
(bu3HYEecKOe COBEPIIICHCTBOBAHUE MPH 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AEeSITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccur W peanu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HallpaBICHHOCTH;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
rI100aEHOTO XapaKTepa IKOJIOTUYECKUX TPOoOIeM, OpUEHTAITHS Ha TPUMEHEHNE MaTEMaTHIECKUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPeIbl, IJIaHUPOBAHUE MTOCTYIKOB U OIICHKU
UX BO3MOXKHBIX TTOCJICJICTBUM JIJISi OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(OpPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HAayKd Kak CQepbl
YEJIOBEUECKOW NESITEIIbHOCTH, TANoB €€ Pa3BUTHS W 3HAYMMOCTHU ISl PA3BUTHSI ITUBUITU3AIINH,



OBJIAJICHUE SI3BIKOM MATEMATUKU U MATEMAaTUYECKOMN KyJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUDPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOCKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHANBUAYAIBHO U
B I'PYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

BBISBIISITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPHU3HAKM MaTEeMaTHUYECKHMX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATUAMHU, (OPMYTUPOBATH ONPEACICHUS  MOHSATHA,
YCTAHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAHUSA Ui 000OUICHHA U
CPAaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh U IPeoOpa3OBbIBATh CYXKIEHHs: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €TMHIUYHBIC, YACTHBIC U 00IKE, YCIOBHEIC,

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOpEYUs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpe/ylaraTb KpPUTEPUM JUIsL  BBISABICHMS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

HPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIECHUH (TIpsIMbIE U OT
IOPOTHBHOTO), BBICTPAUBAaTh apPryMEHTAllUIO0, TMPUBOIUTH MPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KCHHS U BBIBOJIBI;

BBIOMPATH CITOCOO perIeHus yaeOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpATh HanOoJIee NOIXOASAIIMM ¢ Y4ETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

ba3zoBble nuccienoBarebCcKue 1eHCTBUA:

UCII0JIb30BaTh BOIPOCHI KaK MCCIe0BATEIbCKUI HHCTPYMEHT MO3HaHUsL, (POPMYJINPOBATH
BOTIPOCHI, (DUKCHUPYIOIINE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATH HCKOMOE M JAaHHOE,
(GbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MMO3ULINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIOBAHHE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJIECHHUS, IMPOIEcca, BBIIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (pOPMYIUPOBAaTh 000OIIEHUS M BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH JE€PUINUTH HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX JIi OTBETAa HAa BONPOC MU JJIS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3MpOBaThb W HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBIICHHUS],

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEJICTABIATH €€ B pa3IMYHbIX (opMax, HIUTIOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA

OO0uenne:



BOCIIPHHUMATh U (DOPMYJTHPOBATH CYXKICHHS B COOTBETCTBHH C YCJIOBUSIMH U UEISIMH
06H_I€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHA B YCTHBIX W MMHUCBbMCHHBIX
TCKCTAaX, 1aBaTh [IOACHCHH IO XO4Y PCHICHHWA 3a/la4yi, KOMMCHTUPOBATD HOHy‘leHHBII‘;I PE3YyibTaT,

B X0j/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAEMOM TEMBI, TPOOIEMBI,
pemaeMoil 3a/auM, BHICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOWMCK PEIICHHS, COMOCTABJIAThH CBOU
CYXJIEHUS C CYXACHUSAMH APYrHUX YYaCTHHKOB JUANOTa, OOHAPY>KUBATh PAa3IM4HUe U CXOICTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NPEICTaBIATh PE3YJIbTaThl PEIICHHs 3a7add, JKCIEPUMEHTa, UCCIECIOBAHMs, MPOCKTa,
CaMOCTOSITENILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3a/1a4 NMPE3CHTAIMU U OCOOCHHOCTEH
ayJIUTOPUH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3anus:

COCTaBIISITh IUIAH, QJITOPUTM PEIICHUS 3aJadd, BBIOUpATh CIIOCO0 pemeHUs ¢ y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH TO3HABATEIIEHON pe(ICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBHI
U MBICIUTENBHBIX TIPOIECCOB, WX PE3ylIbTaTOB, BIAACTh CIIOCOOAMU CaMOTIPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3ysIbTaTa PEelIeHUs MaTeMaTHUeCKOH 3aauu;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPH PEHICHUH 33a/ayl, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX, HAHJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNbTaTa IIEJIM U YCIOBUIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIM HENOCTH)KEHHUS pe3yJlbTaTOB JAESITEIbHOCTH, HAaXOOUTh OIIMOKY, J1aBaTh OIEHKY
IpPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW W MHIUBUIYAIbHON pabOTHI MpH
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JEATeIbHOCTH, IUIaHUPOBAThH
OpTaHMU3aII0 COBMECTHON paboThl, pachpeneniarTh BUABI paboT, HOroBapuBaThCs, 00CYXIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;
y4acTBOBATh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHUsI, 0OMEH MHEHH, «MO3TOBBIE IIITYPMBI»
Y MHBIE), BBIMOIHITH CBOIO YaCTh PAOOTHI M KOOPIMHUPOBATH CBOU JCUCTBUS C IPYTUMHU WICHAMHU
KOMaHJbl, OIEHMBAaTh KadyeCTBO CBOEro BKIaga B OOMMI MPOAYKT MO KPHUTEPUSM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PACno3Hasams KOppYNUUI KAK coyuaibHoe senenue. Pewamv 3adauu b6amkosckue 6knadvl u
Kpeoumbi.
0c6ausamsv ¢ y4enmom 603pacmHulx 0cobeHHocmell, HaOopbl MEePMUHO8 U NOHAMUL, UCNOIb3YEMbLX
8 Q0OPOAHCHOM OBUNCEHUU.

NPUMEHAMb MAMeMamuyecKue 3SHaHus K Uccie008aHUI) OKPYACAIOULe20 Mupa (Mooeauposanue
Qusuyeckux npoyeccos, 3a0aiu IKOHOMUKU)

YMeHue pacno3nasams KOPPYRUUIO KaKk COUUAIbHOe sA6leHUe,
omau4ams ee _om Opyeux 8U008 NpecmynieHutl,
KPDUMUYECKU  AHAIU3UPOBAMb U 00BLEKMUBHO  OUEHUBAMb MAMepuabl, C85A3aHHblEe  C
KOPPYNYUOHHBIMU ABIEHUAMU KOPPYIUUU U 00PbOOU ¢ KOppynyuel,
npeocmasisims _803MONCHOCHIU _CHUNCEHUS KOPPVNUUOHHOCMU 8 DA3IUYHLIX _chepax HCU3HU
COBPEMEHHO20 POCCUICKO20 00Wecmaa.




pewams _3a0a4l__HA _ONpeodeieHue MUHUMAIbHO20 CPOKA _Kpeoumd, YOOBIEmEOpPIIOULe20
ONpPeOeieHHbIM YCAOBUAM,

0CEOUMb C YYEemMOM 803DACHHbIX 0CODEHHOCMEN, HADOPOE MEPMUHOE U NOHAMUN, UCNONb3YEMbIX
6 _OOPONCHOM _OBUNCCHUU U _CNOCOOCMEYIOWUX OANbHelUeMy VCNEUHOMY VCBOCHUIO OCHO8
0e30nacH020 NosedeHUs. Ha 00PO2aAX;

dopmuposanue npaKkmu4eckux YMeHull neuexo00s u_00umeiei npocmeuux mpancnopmmbix
cpeocms;

dopmuposanue ymenull npocHO3UPOBAMb _C80€ NOBCOCHUE KAK _VYACMHUKA _0O0POANCHO20
O0BUIICCHUA,

pacuiuperue 0owe20 kpy203opa no npobieme He30nacHo20 NoseoeHUs. Ha YIUYax u 00po2ax.

INPEAMETHBIE PE3YJIBTATbBI

K konny 10 kiacca o0yyaromuiicss Hay4uTcs:
CBOOOJHO OIEPUPOBATH OCHOBHBIMU TOHATHUSMH CTEPEOMETPUU TPH pPELICHUH 33734 U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKJICHUM;
IPUMEHSTh aKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4;
KJaccu(uIUpoBaTh B3aUMHOE pAcIOJIOKEHHE TPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IPSIMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH NOHITUAMHU, CBA3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKIY IIPSIMBIMU B
IIPOCTPAHCTBE, MEXY NMPSAMOM U MIIOCKOCTBIO;
CBOOOHO ONEPUPOBAThH MOHATUSAMH, CB3aHHBIMU C MHOTOTpaHHUKAMU;
cBOOO/IHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (MpU3Ma, MUpaMu/a, MpsIMOYTOJIbHBIN
napajuienenunen, kyo);
KJIaccu(pUIUpOBaTh MHOTOTPAaHHHUKH, BEIOWPAst OCHOBaHMS ISl KIacCU(UKAIIIH;
CBOOOJTHO ONEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYCHHEM MHOTI'OI'PaHHHUKOB IIOCKOCTBIO;
BBIMOJIHATh TapajljieNbHOE, IEHTPaJlbHOE W OPTOrOHAJBbHOE MPOEKTHpOBaHHE (UTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHust (pUryp Ha IiIoCKOCTH;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB PA3IMYHBIMU METOIAMH, BBINOJHATH (BBIHOCHBIE) IJIOCKUE
YepTEeXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHU3Y;
BBIUNCIIATH IUIOIIAN TIOBEPXHOCTENH MHOTOIPaHHUKOB (TIpHU3Ma, MUpaMUAa), FTEOMETPUUYECKUX TEI
C IpUMEHEeHueM popMyIT;
CBOOOJHO ONEpPHPOBATH MOHATHUSAMHM: CUMMETPHs B IMPOCTPAHCTBE, LEHTP, OCb U IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MNIOCKOCTh CUMMETPUHU (QUTYPBI;
CBOOOZHO OIEpPUPOBaTh IOHATUSMHU, COOTBETCTBYIOIIMMU BEKTOpaM U KOOpAHWHATaM B
IIPOCTPAHCTBE;
BBITOJIHATH IEHCTBUS HaJl BEKTOPaMH;
pemars 3aJadyd  Ha  JI0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHUH U HAXOXACHHE
F€OMETPUUYECKUX BEIUYMH, IPUMEHSSI U3BECTHBIE METO/IbI IPU PEILIEHUH MaTeMaTUYECKUX 3a7au
MOBBILIEHHOTI'O U BEICOKOT'O YPOBHSI CJIOKHOCTH;
MPUMEHSTh MPOCTEHIINE IPOrpaMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPY PELIEHNU CTEPEOMETPUUECKHUX 3a]1a4;
U3BJIEKATh, MPEoOPa30BbIBATh U HMHTEPIPETUPOBATH HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;
IPUMEHSTh TOJY4YCHHbIE 3HAHUS HA INPAKTHKE: CPaBHUBATh M aHAJIU3UPOBATh peajbHbIE
CUTyalluu, NPUMEHATh HM3YyYEHHBIE IOHATHA B IPOLECCE IOMCKA PELICHUS MaTeMaTH4YEeCKU



c(OpMyIHPOBAHHOW MPOOIEMbI, MOAEIUPOBATh pPEAIbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCJIE0BATh MOCTPOEHHBIE MOJAEIN C MCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATHUN U TEOpEM,
anmapara anreOpbl, pelarh IpakTHYeCKUE 3a7aui, CBA3aHHbIE C HAXOXKICHUEM IeOMETPUUYECKIX
BEJIMYMH;
® UMETh TNpEACTaBICHUS 00 OCHOBHBIX JTanax pa3BUTHUS TEOMETPHHM KaK COCTAaBHOW 4YacTd
byHaaMeHTa pa3BUTHS TEXHOJIOTUH.
K xoniy 11 kiaacca o0ydaromuiicst HAyquTCs:

e cBOOOJIHO OMEPUPOBATH MOHATUAMH, CBA3AHHBIMU C LIMJIMHJIPUUYECKON, KOHUYECKOH U chepruyeckoi
MOBEPXHOCTSIMH, OOBSACHITH CIOCOOBI OTYyYCHHUS;

® ONEpUpPOBaTh MOHATUAMH, CBA3AHHBIMU C TEJaMM BpPALICHUS: LMIMHIPOM, KOHYCOM, chepoil u
11apoM;

® paclo3HaBaTh Teja BpalleHus (LUIMHIAP, KOHYC, cdepa U 1ap) U 0ObACHATh COCOOBI MOTydEeHUs
TEJ BpAIllCHNUS;

e Kjaccu(UUUpPOBATh B3aUMHOE PACHOJIOKEHHUE CPEPhl U MIIOCKOCTH;

® BBIUUCIIATh BEJIUYMHBI 3JEMEHTOB MHOIOIDAaHHMKOB M TeJI BpalleHus, O00BEMBI M IUIOLIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALICHHUSI, TEOMETPUIECKHUX TEJl C IPUMEHEHHUEM (HOpMYIT;

e CcBOOOJHO ONEpUPOBaTh IOHATUSAMH, CBS3aHHBIMM C KOMOMHAIMAMHU Tel BpaLICHUS U
MHOTOTPaHHUKOB: MHOTI'OI'PDAaHHUK, BIIMCAaHHBIM B cdepy M ONUCAaHHBIA OKoJO0 ceprl, cdepa,
BIIMCAHHAsl B MHOIOTPAHHUK WUJIU TEJIO BPAIICHHUS;

® BBIYHUCIATH COOTHOLIEHUS MEKY IIJIOLIAASIMU TIOBEPXHOCTEW U 00bEMaMU MOJOOHBIX TEIT;

n300paxaTh U3y4yaeMble (PUIypbI, BHITOJIHATD (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX
00BEMHBIX (UTyp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TEJ BpallleHHs;

o U3BJIICKaTh, WHTEPIPETUPOBATh M MPEoOpPa3oBBHIBATh HH(POPMALUIO O IMPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

o CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

o BBIIIOJIHATH Oll€paliy HaJl BEKTOPAMU;

o 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMNHAT;

o pemaTh €OMETPUYECKHE 3aJa4d Ha BBIYMCIICHUE YIJIOB MEXAY NPSAMBIMH M IUIOCKOCTSIMH,

BBIYMCIICHHE PACCTOSHUI OT TOYKH JI0 INIOCKOCTH, B IIE€JI0OM, Ha IPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
METO/1a [IPU PELICHUH;

° CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C JBUKEHUEM B IIPOCTPAHCTBE, 3HATH CBOICTRA
JIBIDKCHHI;

° BBITIOJIHSITh M300pa)K€HWsT MHOTOTPAHHUKOB U T BpAIllEHUs MPU TMapauieTbHOM MEpeHoce,
[EHTPATbHOW CUMMETPUH, 3€PKAIBHON CHMMETPHUH, TIPU TIOBOPOTE BOKPYT HPSIMOM, MpeoOpa3zoBaHUs
IOJIO0HS;

° CTPOUTH CEUYEHHS MHOTOTPAHHUKOB M Tell BpAIEHUS: CEUCHHUS NUIMHApa (mapauiedbHO U
MEPIEHIUKYISIPHO OCH), CEYEHUsI KOHYca (TapasuiesibHble OCHOBAHUIO U MPOXOISAIINE YEPE3 BEPIIUHY),
CeYeHus 11apa;

o UCIIOJIb30BAaTh  METOJbl IOCTPOCHUS CEUYEHHUH: METOJl CIIEJ0OB, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH;

o JTIOKa3bIBaTh FT€OMETPUUECKHIE YTBEPKICHUS;

o MPUMEHSTh FreoMeTpuueckre (GakThl ISl pEIICHUs CTEPEOMETPUUYECKUX 3a/1a, ITPEIIToJIararoinx

HECKOJIBKO LIaroB PeUIeHHs, €CIH YCIOBUS IPUMEHEHHUS 3a/JaHbl B IBHOM U HEIBHOU (opMme;
o pemiatb 3aJadyd  HAa  JOKAa3aTeIbCTBO MATEMAaTMYECKUX OTHOWIEHWH M HAaxOXJEHHUE
F€OMETPUYECKHUX BEJINYUH;
o MIPUMEHSATH TPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PEIIEHUN
CTEPEOMETPUYECKHX 3a/1a4;



NPUMEHATHh TOJIyUCHHbIE 3HAHUSA Ha MpPaKTUKE: CpPaBHUBATh, AHAJIU3UPOBATH M OLICHUBATH
peasibHble CUTYyalluH, TPUMEHATh W3YUYECHHBIE MOHATHUS, TEOPEMBI, CBOWCTBA B MPOLIECCE MOUCKA
peleHus: MaTeMaTH4ecKu cPOopMyIMpPOBaHHOM MPOOIeMbl, MOJICIUPOBATh peajbHble CUTYyalluu
Ha SI3bIKE€ T€OMETPUHU, UCCIIE0BATh ITOCTPOEHHBIE MOJIEIH C HUCIIOJIb30BAHUEM I'€OMETPUUECKUX
NOHATUM M TEOpeM, ammapara ainreOpbl, pelaTh IPAKTUYECKHE 3ajaud, CBA3aHHBIE C
HAXO0XJICHUEM T'€OMETPUUYECKUX BEJINYHH;

UMETh TPEJCTaBICHUS] 00 OCHOBHBIX OJTamax pa3BUTHS TEOMETPUM KaK COCTaBHOM YacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.



4 TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC

KommuectBo yacos

JononuurensHas uHGOpMaLus

No HaumenoBanue pa3ienoB u TeM Kourpo | Tlpaxtu DneKkTpoHHbIE (IU(PPOBHIE)
0/ IPOrpaMMBI Bcero  sibHBIE qecKue 00pasoBaTebHbIC PeCypChl
paboTsl paboThI
https://resh.edu.ru/subject/17/10/
11
1 Baenerue B crepeomerpuro 23 1 https://mathb-ege.sdamgia.ru/
B3anmHoe pacnosiokeHue npsMbIX B https://resh.edu.ru/subject/17/10/ Monumopune koppynyuonoix
2 6 1 2,5 i . ¢haxmopos u s¢ppexmusnocmu mep
IIPOCTPAHCTBE https://mathbege.sdamgia.ru/ .
AHMUKOPPYRYUOHHOU NOJIUMUKU.
[MapaiieabHOCTh MPSMBIX U https://resh.edu.ru/subject/17/10/ Tpaduyus «nouecmuy, noonouieruz
3 . 8 4 ] . oapos. Ilpasosvie namsmuuxu
IUIOCKOCTEH B IPOCTPAHCTBE https://mathb-ege.sdamgia.ru/ .
lpesneti Pycu.
) Monooesicy kax 00vexm unu cyovexkm
4 [MepneHAUKYISAPHOCTD TPSAMBIX U o5 125 https://resh.edu.ru/sub|ec_t/17/10/ BOIMONCHOLX KOPPYHYUOHHDLX
JIOCKOCTEH B TIPOCTPAHCTBE https://mathb-ege.sdamgia.ru/ deticmeuil.
c v I 16 1 e https:/resh.edu.ru/subject/17/10/ ~ Mepwr npomusodeiicmeus koppynyuu
TJIBI U TOSTHHS , .
P https://mathb-ege.sdamgia.ru/ 6 OV.
https: h.edu. biect/17/10/ | 1], IT.
6 MHOrorpaHHuKH 7 1 3 bs://resh.edu.ru/su |e?/ [10/ | Hpogpunaxmuxa JJI
https://mathb-ege.sdamgia.ru/
https: h.edu. bject/17/10 17, IT.
7 Bexropsl B mpocTpancTBe 12 6 e |e? il poguaaxmura [
https://mathb-ege.sdamgia.ru/
3 [ToBTOpeHnue, 0600IIeHNE U 5 5 is https://resh.edu.ru/subject/17/10/
CHUCTEMATH3aLUs 3HAHUH ’ https://mathb-eqe.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10
- 102 6 47

I[TPOI'PAMME
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11 KJIACC

KoanuectBo yacoB JlomonauTenpbHas
nHbopmanus
No HaumenoBanue pa3aenoB u TeM B Kontpons [Ipakt = DNEKTpOHHBIE (UM(PPOBBIE)
/1 TPOrpaMMBbl cer HbIE YeCKHe 00pazoBaTesbHBIC PECYPCHI
° paboThl paboThI
https://resh.edu.ru/subject/17/11/ = Jone. Omeemcmeennocmeo.
1 AHaMTHYECKasi TeOMETPHS 15 1 7 .
https://mathb-ege.sdamgia.ru/ Cosecmy
) [MoBTOpenue, 0600IICHNE U 15 1 ; https://resh.edu.ru/subject/17/11/ = @unancosvie nupamudsi
cCHCTeMaTH3anus 3HaHUI https://mathb-ege.sdamagia.ru/
https://resh.edu.ru/subject/17/11/ | 1], T
3 O0bEéM MHOTOTpaHHUKA 17 1 8 D : . poduaaimura [T
https://mathb-ege.sdamgia.ru/
https://resh.edu.r ject/17/11 M. 1
4 Tena spanienus o4 1 115 ttps://resh.edu u/sublec_t/ /11/ epbl npomusooetcmaus
https://mathb-ege.sdamgia.ru/ koppynyuu 6 OY.
5 [To111a111 TOBEPXHOCTH U OOBEMBI 9 1 4 https://resh.edu.ru/subject/17/11/ = Ilpogpuraxmuxa JATT
KPYTJIBIX TeJ https://mathb-ege.sdamgia.ru/
https://resh.edu.ru/subject/17/11/ | 1] T
6 JBro>keHus 5 1 2 D ! i pogunarmuica Ji1
https://mathb-ege.sdamgia.ru/
7 [ToBTOpEHwue, 0606HI€HIiIe u 17 5 75
CUCTEeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I1O0 102 3 47
I[TPOTPAMME
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