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COJAEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPpOocTpaHCTBO. 1lonATHe
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTD TPEX
OPSAMBIX, APAUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapayuienbHOE W LEHTPAJIBHOE
IPOEKTHpPOBaHue, n3odpaxkenue uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO NPOEKTUPOBAHMS.
N300paxkenre ¢uryp B napaielbHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIy NPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NMapajlIebHbIE IUIOCKOCTH,
CBOICTBA MapaieNbHBIX TIockocTel. [IpocTeiire npocTpaHCTBEHHbBIE (PUTYPHI HA TUIOCKOCTH:
TETpa’ap, NapajljIeICIUIIC], IOCTPOCHUE CEYCHUN.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IHpsIMBIE B
IPOCTPAHCTBE, IPSAMBIC IapalUICIbHbIE W IEPHEHAUKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHalnbHOE NPOEKTUpOBaHuE. [lepneHauKynsp U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHUS (PUTYPHI HA TIOCKOCTD.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIAPHOCTU ABYX ILUIOCKocTed. Teopema
0 TpEX MEPHCHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTrOrpaHHUKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: nN-yronapHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA MapajulesIeNIiNel W ero cBoWcrBa. Kpardailime oyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamuma: n-
yrosibHas MUpaMuja, NpaBuibHas U yceu€HHast nupamuibl. CBoiicTBa pédep U OOKOBBIX IpaHel
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpPU3Ma W IIpaBUJIbHAs
NUpaMuJia, paBUiIbHASL TPEYToJIbHAs MUPAMUJa U IPAaBUIBHBIN TeTpasap, kyO. Ilpencrasnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, NOACKAdAP U UKOCADIP.

Borunicnenue 3neMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOI TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUJIBLHOM MUPAMUIBI, TEOPEMA O IUIOIIAIN YCCUEHHOU MUPAMUIBI.

CumMeTpusi B IpPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM TPABUIbHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX ITPU3M, CHMMETPUS TPABUIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIECHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMH: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XXEHHME BeKTopa Ha uwncio. CBoiicTBa ciokeHHs BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uucio. [IoHdaTne komiuianapHble BEeKTOphI. [Ipu3Hak KoMIIaHapHOCTH
TpéXx BekTopoB. [IpaBwio napamnenenunena. Teopema O pasloKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BeKkTOopaM. [IpsAMoyronpHas cuctemMa KOOpPAMHAT B  IPOCTPAHCTBE.



Koopaunarsl BekTopa. CBsI3p MeXAy KOOpAMHATAMU BEKTOpAa W KOOPAMHATaAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaIsipHOE TPOU3BEAECHUE BEKTOPOB.
11 KUIIACC

Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAsE TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenue cepbl U IUNIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha II0CKOCTU. Pa3BépTka muimHapa U konyca. CuMMeTpus
cdepsl U mapa.

O0BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHHOTO
napajenenunena u cueactsus u3 He€. OO0bEM NPAMOM W HAKIOHHOM MPHU3MBI, IHIUHIPA,
nupamuibl 1 KoHyca. O0bEM 1mapa 1 apoBOro CErMeHTa.

KomOunanmu Tten BpamieHuss ¥ MHOTOrpaHHUKOB. llpu3Mma, BIuCaHHas B LWJIMHAP,
onucaHHas okojo LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u
cdepsl II0cKOCThI0. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOTI'OI'PaHHMK MJIM TEJIO BPAIEHUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomans cdepsl u e€ dacteid. [lomobue B
npoctpadctBe.  OtTHomeHne 00bEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUKOB W TEJI BpAIICHUS: CEUYEHUs LWIMHApA
(mapayuiebHO W TMEPHEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAIIME Yepe3 BEPIIMHY), CEYEHMsI 11apa, METOJbl TOCTPOCHUS CEYEHMM: METOJ] CJEJOB,
METO/i BHYTPEHHET0 IPOEKTUPOBAHHUS, METO]I IIEPEHOCA CEeKYILEH MIIOCKOCTH.

BeKkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepaunu Hajl BEKTopaMH. BekTopHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUs. [IpsimoyronbHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pa3noxxenue BekTopa no 6asucy. KoopimHaTHO-BEKTOPHBIM MeTON MpH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOWCTBAa JABMWKEHHH. BuIbl NBUMKEHUI: NapaisieNbHBI MEpPEeHOC, LIEHTpalbHas CUMMETPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeodpazoBanus nogodus. [psmas u chepa
Oiinepa.



IIVTIAHUPYEMBIE PE3YJIbTATbDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPHUSA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYAIOIIeTrocsi KaKk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TPakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHWE K JOCTHIKEHHSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEHl  pOCCHMHCKOro  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCThIO YUYEHOTO, OCO3HAHWE JIMYHOTO BKJaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOILIEHHE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHUM, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHATH MATEMAaTUYECKUE 3HAHMSI B HHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATEbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOJIO0US, HHTEPEC K Pa3NuYHBIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccuut W peanu3oBBIBAaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJICHHOCTH;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOMeH Cpejlbl, TUIAHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTUKH, TOHUMaHUE MaTEMaTHYECKOW HAyKH Kak C(hepsl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoB €€ Pa3BUTHUSI M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITH MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh MHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH U XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYIHpPOBATH ONpPEACICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCTIPUHUMATh, (DOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATEIIbHBIE, CIMHUYHBIE, YaCTHBIE M OOIIUE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JAHHBIX, HAONIOJACHHWSIX W  YTBEePKACHHSAX, INpemjaraTb KPUTEPUU IS BBISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C HMCIOJIb30BAHWEM 3aKOHOB JIOTHMKH, ACAYKTHMBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUU (IIpsIMbIEe U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIHI,

BbIOUpaTh CcHoco® pemieHus ydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUIUMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBareabCKHeE AeiicTBUA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENLCKUI HHCTPYMEHT MO3HAaHUA, (OPMYIUPOBAThH
BOTIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCcTaHABIUBaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEJIbBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBIIEHHUS, IMPOIIECCA, BBIIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENbHO (OPMYITUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pE3ylibTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHHUS, OLICHHUBAThH JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX IJI OTBETA Ha BOMPOC U IS
pelieHus 3a1a4uu;

BbIOMpaTh HWHGOPMALMI0O W3 HCTOYHHUKOB  PA3MYHBIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3MYHBIX BHJIOB U  (Qopm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATH €€ B pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HHPOPMAIMM TIO CAMOCTOATEIHRHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oOI1eHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M NHCHMEHHBIX



TCKCTAaX, JAaBaTb IMOACHCHUA TIIO0 XOAYy PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOqueHHBIﬁ
pe3yJbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXKIAaeMOH TEeMbI, IPOOJIEMBI,
perraeMoii 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOM
CYXJIEHUS C CYKICHUSMHU JPYrUX YYaCTHHKOB JUANOra, OOHApYKMBATh Pa3IMYMe U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHUS, CBOU BO3PAKCHUS;

MNpEACTaBIATL PE3YJIbTAaThl PCIICHUA 3aadd, SKCIICPpUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opmar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBIISITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IeTh HaBBIKAMH MO3HABATENBHON pedIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yAbTaTOB, BIAACTh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa PEelIeHrs MaTeMaTHUeCKOH 3aauu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIJICHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBHUSIM, OOBSICHITH HPUYHHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB NESATEIBHOCTH, HAXOAUTh OIIMOKY, /J1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBHUIYaIbHOU pabOTHI MpH
pemieHNM y4eOHBIX 3a7ay, MPUHAMATh LEJNb COBMECTHOH JIeSTENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpeleniTbh BUIbl padOT, JOrOBapHBAThCs, OOCYXIAaTh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIC), BBHIMOJHATH CBOIO 4YacTh PabOThI M KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaThb KAayecTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicss HayquTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATHAMHU CTEPEOMETPUH MPH PEIICHUH 33734 U
MPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® [PUMEHSATh AKCHOMBI CTEPEOMETPUU U CJIEJICTBUS U3 HHUX IpU PELICHUU
reOMEeTPUUECKUX 3a/1a4;

e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUNIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

e CcBOOOJIIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOTPaHHHKAMU;

e CcBOOONHO pacro3HaBaTb OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpM3Ma, MHpaMUa,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e KJaccu(UUIUpPOBaTh MHOIOI'PAHHHUKH, BEIOMpPAst OCHOBAHHUS JJISl KIACCU(PHUKAIINH;



CBOOOJHO ONEpPUPOBATH MOHITUSMH, CBSI3aHHBIMH C CEUEHHEM MHOTOTPAHHUKOB
IUTOCKOCTBIO;

BBINOJIHATH HapaJljIeNIbHOE, IICHTPAIbHOE U OPTOrOHAILHOE MPOSKTUPOBaHKE (GUTYp Ha
TUIOCKOCTb, BBITIOJHATH N300pakeHus (GUTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOI'PAHHUKOB PA3IMYHBIMH METOJIAaMH, BBIIOJIHSTH (BHIHOCHEIC)
IUIOCKHE YEpTe)XH U3 PHCYHKOB IPOCTHIX OOBEMHBIX (UIYp: BUA CBEpXY, COOKY,
CHH3Y;

BBIYHMCIIATh IUIONIAJM  TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHPaMUA),
reOMETPUYECKUX TeJl C IPUMEHEHNEM (HOpMYIT;

CBOOOJHO ONEpUPOBATh MOHSATHSIMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOO/IHO ONEPUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMH BEKTOPAaM U KOOpPIMHATAM B
HPOCTPAHCTBE;

BBITOJIHATH ICHCTBHS HAJl BEKTOPaMH;

pemiate 3aJaud Ha JI0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOIICHHH W HaXOXXICHHUE
TrE€OMETPUYECKUX  BEJIMYMH, [PUMEHSS M3BECTHBIE METONBl TPH  PEHICHHH
MaTeMaTHYECKUX 33]]a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIO)KHOCTH;

NPUMEHATH IPOCTEHIINE POrpaMMHBIE CPEICTBA M JIEKTPOHHO-KOMMYHHUKAI[IOHHbIE
CHCTEMBI IIPU PEIICHUH CTEPEOMETPHYCCKHX 3a/1a4;

U3BJICKaTh,  NpeoOpa3oBbIBAT W HMHTEPIPETHPOBAaTH  HMHGOpMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUrypax, IMPEICTABICHHYI0 Ha 4YepTekax |
pHCYHKAX;

NPUMEHATh TIOJTYYEeHHBIE 3HAHUS Ha NPAKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peaibHbIe CUTYyallud, TPUMEHATh M3YYECHHBIC MOHSATHS B MPOIECCE MOMCKA PEUICHUs
MaTeMaTU4eCKu COPMYITHPOBAHHON MPOOIIEMBI, MOACINPOBATh peajbHbIC CUTYallUu
Ha SI3BIKE TEOMETPUH, HCCIE0BAaTh IOCTPOCHHBIE MOJEIH C WCIOJIb30BAHUEM
TEOMETPUYECKUX MOHATHH W TEOpeM, ammapara anreOpbl, pemiath MpPaKTHYECKHe
3aJ1auu, CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUIECKHUX BEITMYNH;

UMETh TpEJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHUM KaK COCTaBHOM
4acTH (pyHIaMeHTa pa3BUTHSI TEXHOJIOTH.

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

CBOOOJTHO OMEPUPOBATh MOHATUSMH, CBA3aHHBIMU C IMJIMHAPUYECKOH, KOHUUECKOH U
cepuieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

ONEepUpPOBaTh MOHITHUSMHU, CBS3AHHBIMHU C TEJIaMM BpAIICHMS: LMIUHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tejla BpalleHus (LWIMHIpP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHuUs;

KJIaccu(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpAIICHUS, OOBEMBI U
IUIONIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHMs, TEOMETPUUECKHUX TEI C
npuMeHeHueM Gopmyi;

CBOOOJTHO OMEpPUPOBATh MOHATHUAMH, CBSI3aHHBIMH C KOMOMHALMSIMH TEJ BpAIIEHUs U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOIMIAIMH ITOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TEN,

n300paxaTh H3ydaeMble (UTYpBl, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpalleHHUS;



U3BJICKATb, WHTEPIPETUPOBATH u peoOpa3oBLIBAThH nH(pOpMAIIHIO 0
MPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTrypax, MPEACTABIECHHYIO Ha YepTekax u
pPHUCYHKax;

CBOOOJHO ONEpPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHSTH Oll€palliy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT;

pemarb TEeOMETPUYECKHE 3a/Jauyd Ha BBIYUCICHUE YIVIOB MEXAY NPSIMbIMH U
IJIOCKOCTSIMHM, BBIUMCIEHUE PACCTOSHUM OT TOYKH 1O IIOCKOCTH, B LIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A [P PELICHUH;

CBOOOJHO OIEpPUPOBATh IMOHSATUSMH, CBSI3AaHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA ABUKECHUM;

BBINOJIHATh HM300pa)XCHHUsT MHOTOTPAHHMKOB M TeJ BpAIICHUS NpU HapaljiebHOM
IIEpEeHOCce, LICHTPAJbHON CUMMETPUH, 3€PKAIbHOW CUMMETPHUH, IIPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB M Te€JI BpAUICHUS: CEUYCHHS UUIUHIpPA
(mapaienbHo U MEePHeHIUKYISIPHO OCH), CEYeHUs KOHYca (TapaielbHble OCHOBaHHUIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS LI1apa;

HCIIOJIb30BaTh METO/bl IOCTPOEHUSI CEYEHWI: METOJ CJIEI0OB, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

IPUMEHSATh TeOMeTpUyYecKue (akThl Ui pPEIICHUs CTEPEOMETPUYECKUX 3ajad,
[IPEIIoJIaratoIiuX HECKOJbKO LIaroB PELeHUs], €ClIU yCJIOBUS NPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pemarth 3aJayd Ha JI0Ka3aTeJbCTBO MATEMAaTHYECKMX OTHOLICHUM M HaxOKICHHE
F€OMETPUUECKUX BEJIINYUH;

MPUMEHSATH MPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU
PELICHUH CTEPEOMETPUUECKHX 33/1aY;

INPUMEHATh [OJYyYEHHbIE 3HAHUS HaA TMPAKTUKE: CpaBHUBAaTh, AaHAJIM3UPOBaTh U
OIICHUBATh PEAJIbHbIE CUTYaAlluU, IPUMEHSITh U3yUYEHHBIE MTOHATHS, TEOPEMBI, CBOICTBA
B IIpollecce IOMCKA pELIEeHUS MaTeMaTHUYecKH CQOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh PEeAIbHbIE CUTYALIMHN Ha SI3bIKE T€OMETPUHU, UCCIEA0BATh MOCTPOCHHbBIE
MOJIEJM C UCHOJB30BAaHUEM I'€OMETPUUYECKUX MOHATUM U TEOpEeM, ammapara anreopsl,
peniaTh NpakTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKJICHUEM F€OMETPUUYECKUX BEJIMUUH;
UMETh MpEeJCTaBIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHs T'€OMETPUU KaK COCTaBHOM
yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumenoBanue pa3jiesioB JaexkTpoHHble (undpoBbie) 00pa3oBaTebHbIE
Kourpoabnble IIpakTHyeckue
n/n | TeM NPOrpaMmbl Bcero pecypcsl
padoThI padoThI
https://resh.edu.ru/subject/lesson/4756/start/203542/
1 BBenenue B ctepeoMeTpuio 23 1
5 BzaumHoe pacrnionoxenue 5 1 https://resh.edu.ru/subject/lesson/6133/start/272668/
MPSIMBIX B POCTPAHCTBE
3 [TapanienbHOCTh MPSIMBIX U 8 https://resh.edu.ru/subject/lesson/6129/start/131672/
IIJIOCKOCTEN B IIPOCTPAHCTBE
[lepneHANKYISIPHOCTH
PHCHAMKYIP . https://resh.edu.ru/subject/lesson/4724/start/20411/
4 IPSIMBIX U IIJIOCKOCTEHN B 25
MIPOCTPAHCTBE
https://resh.edu.ru/subject/17/10
5 VYTiIBl ¥ paccTosHUSA 16 1 bsif/ [subject/17/10/
6 MHororpanHuKu 7 1
https://resh.edu.ru/subject/lesson/5754/start/149257/
7 BexTops! B mpocTpaHcTBe 12
3 [ToBTOpenwue, 0600IIEHNE 1 5 )
cHUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

[10 ITIPOT'PAMME



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/lesson/5754/start/149257/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBanue pa3jaesioB JuaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
Kourpoabubie IIpakTHyeckue
n/n U TeM NPOrpaMMmbl Bcero pecypcsl
padoThI padoThI
A
1 HaJUTUYECKas 15 1
reOMEeTpuUs
I1 600
5 OBTOpeHHE, 000 I_HeHI/Ie“ 15 1
U CHCTEeMaTu3alus 3HaHUN
https: h.edu. bject/17/11
3 O0bEM MHOTOTpAaHHUKA 17 1 s fresh e o 1A
https://resh.edu.ru/subject/lesson/6300/start/22490/
4 Tena Bpamenus 24 1 https://resh.edu.ru/subject/lesson/4906/start/84087/
5 [Tmomaan noBEpXHOCTH U 9 1 https://resh.edu.ru/subject/17/11/
00BEMBI KPYTJIBIX TET
6 JBrokeHus 5 1
7 [ToBTOpeHue, 0600MIIEHNE 17 9 https://resh.edu.ru/subject/17/11/
¥ CHCTEMAaTH3aIns 3HaHUH
OBUIEE KOJIMYECTBO YACOB
- 102 8 0

[10 ITIPOT'PAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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