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PabGouast nporpamma y4eOHoro kypca «I'eomerpus» (yriy0JeHHbI YPOBEHbB)
IHosicHuTE/IbHAA 3alIUCKA

I'eomeTpust siBasieTcs OAHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpeIHEro oOIIero
o0pa3oBaHus, TaK Kak 0OeCHe4YrBaeT BO3MOXKHOCTh W3YUYEHMs] JUCHUUIUIUH €CTECTBEHHO-
HAay4YHOM HANpaBIICHHOCTA W MPEAMETOB T'YMAaHUTAPHOIO IUKIA. JIOTMYECKOE MBIIIEHUE,
dbopmupyemMoe Mpu H3YYCHUH OOYYAIOMIMMUCSA TOHSITUHHBIX OCHOB TE€OMETPUHU, TMpHU
JI0KA3aTeJIbCTBE TEOPEM M MOCTPOCHUU UEMOYKHU JIOTUYECKUX YTBEPKIACHUN NPHU PEIICHUU
r€OMETPUUECKUX 3a7a4, YMEHHUE BBIJIBUTATh M OMPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS TIPU PEIISHUHU 3a]a4 €CTECTBEHHO-HAYYHOTO IIMKJIAa, B YACTHOCTH (DU3NUECKUX
3a/1ad.

Lens ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha YriiyOJIE€HHOM ypOBHE
— pa3BUTHE UHAUBUIYAIbHBIX CIIOCOOHOCTEHM 00yJaromuXcss MPHU U3YyYEHUU T€OMETPUH, KaK
COCTaBIIAIOIIEH MpeAMETHON obnactu «MaTtemaTka M MH(pOpMaTHKa» yepe3 oOecreueHue
BO3MOKHOCTU MPHOOPETEHUS U UCTIOJIB30BaHUsI 00JIee TIIYOOKHUX T€OMETPUICCKUX 3HAHUMN U
NeHCTBHM, crielU(UIHBIX TEOMETPUH, U HEOOXOAMMBIX JJISl YCIICITHOTO MPO¢deCCHOHAIBHOTO
0o0pa3oBaHus, CBSI3aHHOTO C MCIOJb30BAHHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM  3aJlauamMM  Kypca TIeOMeTpuM Ha  YriyOJ€HHOM  YpPOBHE,
PACHIUPSIONIMMH U YCWIMBAIOIINMEU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

paclIMpeHue TMPEJICTAaBICHUSI O TEOMETPUM KaK YacTH MHPOBOM KYJIbTyphl U
(dbopMuUpoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BaKHEHIIUX
MAaT€MAaTHYECKUX MOJENSIX, TMO3BOJISIIOIIUX OMNUCHIBATh M M3y4aThb pAa3HbIE SIBICHUS
OKPYXaIOIIEro MUpPa, 3HaHKE MOHATUIHOTO anmnapara o pazzaeny «CrepeomMeTpus» yueOHOro
Kypca r€OMETpPHH;

dbopMuUpOBaHUE YMEHHUS BIAJIETh OCHOBHBIMH TMOHSTHSIMHU O MPOCTPAHCTBEHHBIX
¢urypax u uX OCHOBHBIMU CBOMCTBAMHM, 3HaHHUE TE€OpeM, (OPMYI U YMEHUE UX MPUMEHSTh,
YMEHHS I0Ka3bIBaTh TEOPEMbI M HAXOJAUTHh HECTAHIAPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

dbopMupoBaHUE yMEHHUS pacro3HaBaTh Ha uYepTekKaX, MOJEIAX U B peajbHOM MUPE
MHOTOI'PaHHUKHU U TeJla BPalleHHs, KOHCTPYHUPOBATh F'€OMETPUYECKUE MOJIEIIH;

dbopMupoBaHHME  TOHMMAaHHS  BO3MOXKHOCTH  AKCHOMAaTHYECKOTO  IMOCTPOSHUS
MaTeMaTUYECKUX TEOPUid, (OPMHUPOBAHUE TIOHUMAHUS POJIM AKCUOMATHKU TIPU MPOBEIACHUU
pacCyXJICHUM;

dbopMupoBaHUE YMEHHUS BJIaJE€Th METOJIaMH JOKA3aTE€IhCTB M AJITOPUTMOB PEIICHUS,
YMEHHUSI WX IMPUMEHATh, IIPOBOJAWUTH JIOKA3aTEJIbHBIE PACCYKIECHUS B XOJI€ PEIICHUs
CTEPEOMETPUUECKUX 3a/ad M 337a4 C MPAKTUYECKUM COAEepKaHueM, (popMUpoBaHUE
MPEACTABICHUS O HEOOXOJMMOCTU JOKa3aTeIbCTB MPU OOOCHOBAHWM MATEMaTHUYECKHX
YTBEPKACHUW U POJIM AaKCHOMATUKU B MPOBEJACHUH AEAYKTUBHBIX PACCYXKIACHUM;

pPa3BUTHE W COBEPIICHCTBOBAHME HMHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
0oOy4Jarommxcs, MO3HABATEILHOW AKTUBHOCTH, WCCIEAOBATEILCKUX YMEHHH, KPUTUYHOCTU
MBIIIJICHHS], UHTEPECA K U3YYEHHUIO TEOMETPUH;

dbopmupoBanue (HYHKIHMOHATBLHONW T'PAMOTHOCTH, PEJIECBAHTHOM T€OMETPUU: YMEHHS
pacro3HaBaTh MPOSIBICHUS T€OMETPUUECKUX TMOHSITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaIbHbIX )KU3HEHHBIX CUTYAIUSAX U IPU U3YUEHUHU APYTUX YUEOHBIX TPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOAECIUPOBAHMS PEANBbHBIX CUTyalUld, WUCCIIECIOBAHUS



ITIOCTPOCHHBIX MOJENEN, HHTEPIPETALIUH ITOIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZAEpKATEIbHBIMU JIMHUAMH yueOHOro kypca «l'eomerpusi» B 10-11
Kjaccax ABIAIOTCS: «IIpsAMble M IUIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukm», «Temna
BpalieHus», «BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/[BHXKEHUSI B MPOCTPAHCTBEY.

CdopmynupoBannoe B PI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH MOHATUAMU,
pEJIeBaHTHBIX T€OMETPUU Ha YIIIyOJI€HHOM ypoBHE 0O0yueHust B 10—11 kiaccax, oTHOCUTCS
KO BCEM COJIEpP>KATENbHBIM JIUHUAM Y4eOHOro Kypca, a (pOpMUpOBAHME JIOTHUECKUX YMEHUI
pacnpenensiercss He TOJBKO MO COAEpXKATENbHBIM JIMHUSAM, HO W 1O ToAaM OOydYeHHs.
Copepxanue oOpa30BaHHUs, COOTBETCTBYIOLEE NPEIMETHBIM pe3yibTaTaM OCBOEHUS
OdenepanbHOM  pabodeil  mporpamMMmbl,  pacnpeAcsi€HHbIM MO  rojamM  oOydeHwus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHUUITUAIBLHBIM BOIIPOCAM
oOydaromuecs: 0OO0OpallaJuch HEOJHOKPATHO, YTO TO3BOJISIET OPraHM30BaTh OBJAJCHHUE
FEOMETPUYECKMMH TMOHATHSIMU M HaBbIKAMM IIOCJIENOBATEIbHO M IOCTYyNATENbHO, C
COOJII0/IEHUEM MPUHIUIIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOLIYIO CUCTEMY
reOMETPUYECKUX MPEACTABICHUM OOydarommxcs, pacmupss v yrayonss e€, oOpasys
IPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexona kK U3y4EHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3aarh ycinoBus s AuddepeHnmanun oOydeHUs, MOCTPOCHUS WHIWBUIYAIbHBIX
oOpa3oBaTelIbHBIX  MporpamMMm, oOOecneuuTb  YriyOJIEHHOE  H3yYeHHE  TIeOMETpUHU
KakK cocTapisitolei yueOHoro npeamera «MatemaTukay;

MOJIFCOTOBUTH O0OYYAIOIINXCA K TPOJOJKEHUIO U3YUCHHSI MATEMAaTHUKH C YIETOM BbIOOpa
Oynyuei npodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEK/Ty OOIIUM U MPOPECCUOHATBHBIM
oOpazoBaHUEM.

OO61iee yncio 4acoB, JJIs U3YUYEHHsS MIpeaAMeTa, onpeenseTcs yueousiM mianom OOIT
COOQO 1 MOXeT KOPPEKTUPOBATHCS HA HAYAJIO y4eOHOTO TO/a MO PEIISHHUIO Me1arornyecKoro
COBETA.

Conep:xanne o0yuenus B 10 kiacce

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE.

OcHOBHbIE TOHATHS CTepeoMeTpur. Touka, MpsMas, IJIOCKOCTb, MNPOCTPAHCTBO.
[lonsitue 00 aKCMOMAaTHYECKOM TOCTPOCHUHM CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU |
CJIEIACTBUS U3 HUX.

B3anmHOe pacnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, TapaJICIIbHBIE
U ckpemmBawomuecs mnpsamele. [Ipu3zHakn ckpemmBaromuxcs mnpsaMbiX. llapamiensHOCTb
NpAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE: MAPAJUICIbHBIE MOpPsIMBIE B IIPOCTPAHCTBE,
MapaJIEIbHOCTh TPEX MPSAMBIX, NAPaAUIEIBHOCTh MPAMOM M IUIOCKOCTH. llapamnensHoe u
[IEHTPAJIbHOE MPOCKTUPOBaHKE, N300paxkeHue Guryp. OCHOBHBIE CBOWMCTBA MapauieILHOTO
npoekTupoBanus. M3o0pakenwe Quryp B MmapajuIeNbHONM  MNPOEKIHH. YTl  C
COHAIIPABJICHHBIMU CTOPOHAMHM, YTOJ MEXIY NPAMBIMUA B IpocTpaHcTBe. [lapatenbHOCTH
IJTIOCKOCTEN: MapaJUIeIIbHbIE TIIIOCKOCTH, CBOMCTBA MAPAJUICIIBHBIX INIOCKOCTEN. [IpocTenmme
MIPOCTPAHCTBEHHbIE (PUTYphl HAa IUIOCKOCTH: TETpajap, Mapajulesienunes,, MNOCTPOEHUE
CEUYCHUM.

[leprieHAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTH: TEPHEHAUKYJAPHBIE TMPSMBIE B
MPOCTPAHCTBE, NPSIMbIC NapaUIeIbHbIE W MEPNEHAUKYISIPHBIE K IUIOCKOCTH, HPU3HAK
MEPIEHANKYJIAPHOCTH MPSIMOM M INIOCKOCTH, TEOpeMa O NPSMOW NEPHECHAUKYJIAPHOU
IIIOCKOCTH. OpTOrOHAJIBbHOE MPOEKTUPOBAaHUE. lIepneHINKyIsp U HAKIOHHBIE: pACCTOSTHUE OT



TOYKM [0 IJIOCKOCTH, PACCTOSHUE OT MPSMOM [0 IUIOCKOCTH, MPOEKUUs (QUrypbl Ha
IJIOCKOCTh. [lepneHauKyIsApHOCT, IUIOCKOCTEW: IIPU3HAK MEPIEHAUKYISAPHOCTU IBYX
IockocTe. Teopema 0 TpEX NEPIEHAUKYIIAPax.

YIiael B OPOCTPAHCTBE: Yrojd MEXIYy NPSAMOW M IUIOCKOCTBIO, JABYTPAaHHBINA Yroi,
JVUHEWHBIA YroJ JBYI'PaHHOrO yriia. TpE€XrpaHHbli W MHOrorpassele yribel. CBoHCTBa
IJIOCKUX YIJIOB MHOTOTPaHHOTO yria. CBONCTBA IJIOCKUX U ABYT'PAHHBIX YIJIOB TPEXTPAHHOTO
yria. TeopeMbl KOCHHYCOB ¥ CHHYCOB U1l TPEXTPAHHOTO yIJIa.

MHororpaHHuKH.

Buael MHOrOrpaHHuKoB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrosbHas npusma,
npsiMasi M1 HaKJIOHHAsl IPU3Mbl, OOKOBas M IMOJIHAS MMOBEPXHOCTh Npu3Mbl. [lapannenenunen,
OpSIMOYTOJIBHBIN Tapajulelieune] U €ro cBoiicTBa. KpaTyailliye nmyTH Ha IMOBEPXHOCTH
MHororpanHuka. Teopema Dinepa. [IpoctpanctBennas teopema Iludaropa. [Mupamuna: n-
yrojibHasi Mupamuja, NnpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa pébep U OOKOBBIX
rpaHeil MpaBUJIBHOW NHUpaMuabl. IIpaBUIbHBIE MHOIOTPAHHMKHW: NpPaBUJIbHAs NpU3Ma M
NpaBWIbHAS MUPAMUJA, MPAaBUIbHAS TPEYroJibHAs MUPaMUAa U IPABWIBHBIN TeTpasap, KyO.
[IpencraBineHne 0 MpaBUIBHBIX MHOIOTPAHHHUKAX: OKTA3Ip, AOJEKa’Ap U UKOCAIP.

Borunciienne 5»1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yriasl. [lmomans
OOKOBOM IMOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSMOM MPHU3MBI, IUIOHMIAAb OCHOBAHMIA,
TeopeMa O OOKOBOM MOBEPXHOCTH TpsiMOiM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH H
NOBEPXHOCTH MPABUIILHON MUPaMU/JIbI, TEOpPEMA O IUIONIAAN YCEUEHHOW MUPAMU/IBI.

CummMmeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPHUH MPABUIIBHBIX MHOTOTPAHHHUKOB.
CummMmeTpusi B IPaBUJIBHOM MHOTOTPaHHUKE: CUMMETpHUS Mapajulesienunena, CUMMETPUS
[IPAaBWIbHBIX IIPU3M, CUMMETPUS IPABUIbHON MUPAMUIBI.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE.

[lonsiTUS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, IJIMHA HEHYJIEBOTIO BEKTOPA,
BEKTOpbI KOJUIMHEAPHbIE, COHAIPABICHHbIE W IPOTHUBOIIOJI0XHO HAIPABICHHBIE BEKTOPBHIL.
PaBenctBo BekTOpOB. JIEHMCTBUS C BEKTOpPAMU: CJIOKEHHE M BBIYMUTAHHE BEKTOPOB, CymMMa
HECKOJIbKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha unciio. CBOWCTBA CIOXKEHUS BEKTOPOB.
ColicTBa YMHOXXEHHs BE€KTOpa Ha uuciio. IloHsTHe KoMILIaHapHbIE BEKTOpHI. I[Ipu3Hak
KOMIUIAHAPHOCTH TpEX BeKTOpoB. [IpaBmiio mapamnenenunena. Teopema o pa3iioKeHUH
BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BekTopaM. l[IpsmoyronbHas cucTeMa KOOpPAWHAT B
npoctpancTBe. Koopaunatel Bektopa. CBs3b MeXAYy KOOpPAMHATAMHU BEKTOpa 51
KOOpAWHATaMU TOYEK. YT0JI Mexay BekTopamu. CkajasipHOE IPOU3BEICHUE BEKTOPOB.

Conep:xanne o0yuenus B 11 kiacce

Tena Bpamenus.

[TousiTHS: TMAMHAPHUYECKAs] TOBEPXHOCTh, KOHHYECKAs MOBEPXHOCTH, cdepudeckas
MOBEPXHOCTh, 00pa3yroiue noBepxHocTed. Tena BpalieHus: UUIUHAP, KOHYC, YCEUEHHBIH
KOHYC, cpepa, map. Bzaumuoe pacnonoxenue chepbl U MIOCKOCTH, KacaTeIbHas MIOCKOCTh
K chepe. M3o0paxeHnue Ten BpalleHUsT Ha IUIOCKOCTH. Pa3BépTka HMWIMHApPA U KOHYcA.
Cummetpust cepsl 1 mapa.

O6bEM. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME MPSMOYTOIBHOTO
napasuienenuneaa u cienctsus u3 He€. O0bEM NpsIMON U HAKJIOHHOW MPU3MBI, UIUHIPA,
nupaMujibl U Konyca. O0BbEM 11apa U MapoBOro CErMEeHTa.



KomOunHanmu Ten BpalieHHss W MHOTOTPaHHHUKOB. [Ipu3ma, BOHcaHHas B LWJIHHIDP,
onucaHHas okoso HuinHapa. [lepeceuenne chepol u mapa ¢ miockocteio. Kacanue mapa u
cheppl MIOCKOCThIO. IlOHSATHE MHOrOrpaHHUKa, OIMUCAHHOTO OKOJIO cdepbl, cdepsl,
BIIMCAHHOW B MHOTOTPaHHUK WX TEJIO BPAIICHUSI.

[Tnomanb MOBEpXHOCTH HIJIMHAPA, KOHYyca, miomanas chepsl u e€ yacteit. [logodue B
npoctpaHcTBe. OTHomIeHHME O0O0BEMOB, IUIOMIAJEH MOBEPXHOCTEH MOAOOHBIX QUTYD.
[IpeobpazoBanue momgoOus, roMoTeTHs. Perenne 3agad4 Ha MIOCKOCTH C MCTOIb30BAHUEM
CTEpEOMETPHUECKUX METOOB.

[locTpoeHne cedeHW MHOTOTPAHHUKOB W TEN BpAIICHUS: CEYCHHS LWJIMHIpA
(mapayiyieIbHO W MEPICHIUKYISPHO OCH), CEYEHHUs KOHYyca (MapajijiebHOE OCHOBAaHUIO U
MPOXO/IsIIee Yepe3 BepIINHY), CEUYSHHs I1apa, METOIbI TOCTPOSHUS CEUCHUI: METOJ] CIIE/IOB,
METOJ] BHYTPEHHETO MPOSKTHUPOBAHMSI, METOJI IEPEHOCA CEKYIIEeH MIOCKOCTH.

BekTopsbl 1 KOOPAUHATHI B IPOCTPAHCTBE.

BekTopel B mpoctpaHcTBe. Onepanuu Haj BeKTopamu. BekTopHoe yMHOXKEHHE
BeKTOpoB. CBoiiCTBa BEKTOPHOrO YMHOXeHUs. lIpsmoyronpHas cucrema KOOpIMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. Pasnoxenue Bektopa mo 6asucy. KoopaunatHo-
BEKTOPHBI METO/I MPHU PEIICHUH T€OMETPUUYECKUX 3a]1aY.

JABUKEeHMS B IPOCTPAHCTBE.

JIBwxenust mpoctpanctBa. Orobpakenus. J[BuxkeHus u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JIBMKCHHMU. BUbI IBMKEHUN: MMapajulesIbHBIM NIEPEHOC, LIEHTPaIbHAsl CUMMETPU,
3epKaJibHasg CUMMETpPHsI, TOBOPOT BOKpYr mpsimoit. [IpeoGpazoBanusi nmogodus. Ilpsmas u
cthepa Ditnepa.

[IpenmeTHbIE pe3yNbTATHI IO OT/AEIBHBIM TEMaM yueOHOTo Kypca «['eoMeTpusi».

K konny 10 kiacca o0y4aommiicsi HAYyYUTCS:

CBOOOJTHO OTEPUPOBATH OCHOBHBIMH MOHITHUSAMHU CTEPEOMETPUU TIPH PELICHUH 3a/1a4 U
NIPOBEJICHUY MAaTEMaTUYECKUX PACCYKICHUH;

OPUMEHSITh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX TMPU PEUICHUU
reOMETPUUECKUX 3a/1a4;

KJIacCU(UIIMPOBATH B3AUMHOE PACTIOIOKEHHE TPSIMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJTHO OTNEPUPOBATH MOHATHUSIMH, CBI3AHHBIMU C YTJIAMH B TIPOCTPAHCTBE: MEXKIY
MPSIMBIMH B IIPOCTPAHCTBE, MEXKIY MPSAMOU U TIIOCKOCTBIO;

CBOOOTHO OMIEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,

CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (TMpu3Ma, MHPaAMUA,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo);

KJIacCU()UIMPOBATH MHOTOTPAHHHUKH, BEIOWpAasi OCHOBAHUS IS KJIacCU(PUKAIINN;

CBOOOJTHO OMEPUPOBATH MOHSATHUSIMHU, CBA3AHHBIMH C CEUEHHEM MHOTOTPAaHHHUKOB
IJI0CKOCTBIO;

BBITIOJIHATH NApaJIeNIbHOE, LIECHTPAJIbHOE U OPTOrOHAIBHOE MPOEKTHUPOBaHUE (HUTYD HA
MJIOCKOCTbh, BBITIOJIHATH 300paxkeHust GUryp Ha mioCKOCTH;

CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMHU, BBINOIHATH (BHIHOCHBIC)
IJIOCKKE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BbEMHBIX (DUTYDP: BUJ CBEPXY, COOKY, CHUZY;

BBIYUCIISITh  IUIOLIAJM TMOBEPXHOCTEW MHOTOTPaHHUKOB (MpuU3Ma, MHPAMHIA),
FEOMETPUUECKUX TEJ C IPUMEHEHUEM (POPMYIT;



CBOOOJHO ONEpUPOBATH MOHATUSAMHU: CUMMETPHsSI B NPOCTPAHCTBE, LEHTP, OCb U
IJIOCKOCTh CHMMETPHUH, HEHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPHI;

CBOOOJTHO ONIEPUPOBATH NOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAUHATaM B
IIPOCTPAHCTBE;

BBIITOJIHATH JEHCTBUSA HAJl BEKTOPAMM;

pemaTe 3aJadyd Ha JOKA3aTEIbCTBO MAaTEMAaTHYECKUX OTHOLICHUN M HaXOXKICHHE
F€OMETPUYECKUX BEJIUYUH, IPUMEHSSI U3BECTHBIE METOJbI NPU PEIICHUH MATEMAaTUYECKUX
3a/1a4 MMOBBILIEHHOT'O U BBICOKOT'O YPOBHS CJIOKHOCTH;

MIPUMEHSTH MPOCTENIINE MPOTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMM YHUKALIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh,  MpPeoOpa3oBbIBaTh M HMHTEPIPETHPOBATH  MH(MOPMAIUIO 0
IPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (PUTYpaX, IPEACTABICHHYIO Ha YEPTEKAaX M PUCYHKAX;

IPUMEHATH [TOJTyYCHHbIC 3HaHUS HA TPAKTHKE: CPAaBHUBATh M AHAJIM3UPOBATh pEaJIbHbIC
CUTyallud, IPUMEHATh U3YYECHHBIE MOHATHUS B IPOLIECCE MOUCKA PEUICHUS MaTEMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBbI, MOJIETUPOBATH PEAIbHBIE CUTYallMM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MOCTPOEHHBIE MOJIENIN C UCTIOJIB30BAHUEM T€OMETPUUECKUX OHATUN U TEOPEM,
anmapara anreOpbl, pemarb MNPaKTUYECKHEe 3aJadyM, CBSI3aHHbIE C HAaXOXKJEHUEM
F€OMETPUYECKUX BEJINYUH;

UMETh MPEACTABICHHS 00 OCHOBHBIX dTanax pa3BUTHSA T€OMETPUU KaK COCTABHOM YacTu
(byHIIaMeHTa pa3BUTHSI TEXHOJIOT .

[IpenmeTHbIE pe3yNbTaThI IO OT/ACIBHBIM TeMaM yueOHOTo Kypca «['eomeTpusi».

K konny 11 kiacca o0y4aommiicsi HAYyYUTCS:

CBOOOJIHO ONIEPUPOBATH MOHATHUSMH, CBSI3aHHBIMH C IHJIUHAPUICCKON, KOHUIECKON |
chepHueCKOi MOBEPXHOCTIMH, OOBICHSATH CIIOCOOBI TIOTYUYCHHS;

OTIepUPOBAThH MOHITHIMHE, CBS3aHHBIMH C TEJaMH BpAIlCHUS: IIJIUHAPOM, KOHYCOM,
chepoit u mapom;

pacrio3HaBaTh TeJla BpalleHus (MIIHHAP, KOHYC, cdepa U map) U 0ObICHATH CIIOCOOBI
TIOJTyYCHHUS TEJ BPAIICHUS;

KJIacCH(PHUIIMPOBATH B3aUMHOE PACIIONIOKEHHE C(Pephl U TUIOCKOCTH;

BBIYUCIIATh BEITUYHMHBI 3JIEMECHTOB MHOTOTPAaHHHKOB W TEJ BpAalICHHS, OOBEMBI |
IUIOMIAAN TMOBEPXHOCTEH MHOTOTPAHHMKOB W Tell BpAIEHUSA, TEOMETPHUECKHX TEl C
npuMeHeHueEM hopMyI;

CBOOOJTHO OMEPHUPOBATH MOHSATUSMHU, CBI3aHHBIMU C KOMOMHAIMSMU TEJI BpaAICHUS U
MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIUCAHHBIN B chepy U OMUCaHHBINA O0KoJIo chepsl, chepa,
BIIMCAaHHAS B MHOTOTPaHHUK WUJIU TEJIO BPAIllCHHUSI;

BBIYHCIISATh COOTHONIICHHSI MEXTY IJIOMIAIMUA MTOBEPXHOCTEH U 00BbEMaMH MOTOOHBIX
TET;

M300pakaTh wW3ydaeMble (DUTYpPBHI, BBHITONHATH (BRIHOCHBIE) TUIOCKHE YEPTEKU U3
PUCYHKOB TPOCTHIX OOBEMHBIX (UTYpP: BUJI CBEPXY, COOKY, CHH3Yy, CTPOUTH CEUCHUS Tel
BpaIlCHUS;

W3BJICKaTh, HMHTEPIPETHPOBATH MW  MpeoOpa3oBbIBaTh  WHOOPMAIIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUUIECKUX (DUTYpax, MPEACTABICHHYIO Ha YepPTeKaxX W PUCYHKAX;

CBOOOTHO OMIEPUPOBATH MOHSITUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJTHATH OTIEPAIMH HAJl BEKTOPAMHU;

3aJ1aBaTh MIOCKOCTh YPABHCHHUEM B JICKAPTOBON CUCTEME KOOPIUHAT;

periaTh TEOMETPUYECKHE 3aJladd Ha BBIYUCIICHHE YIJIOB MEXIY MPSIMBIMH U



IJIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH [0 IUIOCKOCTH, B LIEJIOM, Ha IPUMEHEHHE
BEKTOPHO-KOOPJAMHATHOTO METOAA MTPU PELICHUY;

CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU, CBI3AHHBIMU C JBUYKEHUEM B TPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBITIOJIHATh M300pakK€HUsT MHOTOTPAaHHUKOM M TeJl BpAICHUS MNpU TNapauieIbHOM
MEPEHOCE, UECHTPAIBHON CHUMMETPUM, 3€PKaJbHOM CHUMMETPUHU, NPU TOBOPOTE BOKPYT
npsiMOii, mpeoOpazoBaHus MOJ00uUS;

CTPOUTH CEUEHHUSI MHOTOI'PAHHUKOB U TeJl BPAILIEHUS: CEUSHUS LIUIUHAPA (MapauiebHO
U MEPIEHIUKYISIPHO OCH), CEUEHHUs KOHYyca (MapajljieIbHOE OCHOBAHMIO U MPOXO/sIIEe Yepes
BEpIIMHY), CEUCHHUSI 111apa;

UCIIOJIB30BAaTh METOJbI IMOCTPOCHUS CEYEHUM: METOJ CJIEAOB, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYILEN MIOCKOCTH;

JIOKA3bIBATh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh TeOMEeTpUYecKre (akThl [JIg pEIICHUS CTEPEOMETPUUYECKUX 3ajad,
IPEANOJIAraINX HECKOIBKO IAr0B PEMIEHUS, €CJIA YCIOBUS IPUMEHEHUS 3aJaHbl B SIBHOM
U HesABHOU ¢opme;

pemaTth 3aJadyd Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLICHUN M HaXOXKICHUE
reOMETPUUECKUX BEJIUYMH;

MPUMEHSITh MPOTrPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI TIPH
pPELIEHNH CTEPEOMETPUUYECKUX 3a/aY;

NPUMEHSTh TOJIyYCHHbIC 3HAHUS Ha NPAKTUKE: CPaBHUBATh, AHAIU3UPOBATH U
OLICHUBATh PEAJIbHBbIE CUTYyallMH, IPUMEHATh U3YUYEHHBIE IMOHSATHS, TEOPEMBI, CBOWCTBA B
Ipolecce MOMCKa PelIeHUs MaTeMaTUYECKU COPMYIUPOBAHHOMN MPOOIEMBI, MOJIETUPOBATh
peanpHble CUTyallMd Ha S3bIKE TE€OMETPHUHM, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'E€OMETPUYECKUX TMOHATUH M TEopeM, ammapara airedpbl, peliarh
IPaKTUYECKUE 33141, CBSI3aHHBIE C HAXOXKJECHUEM IT'€OMETPUUECKUX BEJTUYNH;

UMETH MPEACTABICHH 00 OCHOBHBIX ATarax pa3BUTHUSI TEOMETPHUH KaK COCTaABHOM YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHA.

TemaTHyeckoe IJIaHUPOBaHHe Y4eOHOT0 Kypca «['eomeTpus»
(yriiy0J1eHHbIH YPOBEHb)

Temamuueckoe nianuposanue gvicmpoeno no cooepaicaruio @POII OO0 u enecenvt noo
COOMBEMCMBYIOWUMU NYHKMAMU 8 (edepanbHOol 00pa3zoeameibHOl Npocpamme 0CHOBHO2O
00weco 06paz06aHuUsL.

Pacripenenenne 4acoB B TEMaTHYECKOM IUIAHUPOBAHMHM TIO KaX[oW Teme Oyner
MPOMKUCAHO HA Hayajao y4eOHOro rojia y4uTeJlIeM-IIPeAMETHUKOM B «padodell mporpamme
YUHUTeJIs1» Ha OCHOBAaHUH PACTIPECIEHHBIX YACOB 10 yUeOHOMY TUTaHY Ha TEKYIIUN yaeOHBIH
roJI.

No HanMeHoBaHuE TeMBbl KonnuecTBo 4acos,

1/ (c yuéTom paboueit mporpaMmbl BOCITUTAHUS) OTBOJMMBIX Ha

3| OCBOCHHUE KaXKJOM TEMBbI
10 kaacc




112.8.2.1. IIpssMple ¥ IUIOCKOCTH B
IIPOCTPAHCTBE.

OcHOBHBIE TIOHATHA cTepeoMeTpuu. Touka,
npsiMasi, TNIOCKOCTh, MPOCTpaHcTBO. [loHsTHE 00
AKCUOMAaTUYECKOM ITOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUN U CIEIACTBUS U3 HUX.
B3aumHoe PacCIIOIOKEHUE IIPSIMBIX B
IIPOCTPAHCTBE: NEPECEKAIOLINECS, ITapAJUIECIIbHBIC
U cKpemumBaromecs — npsmsle.  [IpusHakn
CKpeluBaromuxcs npsameix. [lapamnensHOCTh
OpsMBIX M IUJIOCKOCTEM B  NIPOCTPAHCTBE:
napajieJibHble  IIPSIMBbIE B IIPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSAMBIX, NaPAIIIEIbHOCTh
npssMoi  u  miockoctu. [lapanmnensHoe u
LEHTPaJbHOE NPOEKTHUPOBAHUE, H300paKeHHe
¢uryp. OCHOBHbBIE CBOMCTBa MapaIeNbHOTO
npoektupoBanusa. M3o0paxenue Quryp B
napajieJIbHOU MIPOCKIHUH. Vbl C
COHANpPaBJICHHBIMA CTOPOHAMH, YIOJ MEXIY
npsMbIMA B TpocTpaHcTBe. [lapamnenbHOCTh

TUIOCKOCTEH: napajjieibHbie IUIOCKOCTH,
CBOICTBa napaieTbHbIX MJIOCKOCTEH.
[Ipocrelimue nOpoCTpaHCTBEHHBbIE (UTYpHI Ha
TUIOCKOCTH: TeTpa’ip, napaiyiesienurne],

NOCTPOEHUE CEUCHHI.

[lepneHAUKYIAPHOCTh MPAMOM M IUIOCKOCTH:
NEPHEHIUKYJSIPHBIE MPSAMbIE B MPOCTPAHCTBE,
IpsIMbIE TapajulelibHble U NEPHEHAUKYISIPHBIE K
IUIOCKOCTH, NpPH3HAK  NEPHEHIUKYJISIPHOCTU
NpAMOM M IUIOCKOCTH, TEOpeMa O MpsIMOM
NEPHEHIUKYISPHON MIOCKOCTH. OpTOrOHaIbHOE
MIPOEKTUPOBAHUE. Ilepnienaukyssap 151
HAKJIOHHBIE: PACCTOSIHUE OT TOUKH J0 MNIOCKOCTH,
paccTosiHUE OT NMPAMOM 10 IIIOCKOCTH, TPOEKIUS
burypsl Ha TUIOCKOCThH. [lepneHANKYISIPHOCTH
IUIOCKOCTEN: NPU3HAK  IEPIEHAUKYIISIPHOCTH
JIBYX  IUIOCKOCTEM. Teopema 0  Tpéx
MEPIICHANKYJIIAPAX.

YTriael B IPOCTPAHCTBE: YroJl MEXAY MPSIMOU U
IJIOCKOCTBIO, IBYTPAHHBIN YTOJI, TUHEUHBINA YTOJI
JIIBYTPaHHOT'O yria. Tpéxrpannbiit 51
MHOTrOrpaHHble yriibl. CBOMCTBA IJIOCKUX YTJIOB
MHOrorpaHHoro yriia. CBOWCTBa IUIOCKMX U
JNBYTPaHHBIX  YIJIOB  TPEXTPAHHOTO  yrija.
TeopeMbl  KOCHHYCOB W CHHYCOB  JUIs
TPEXTPAHHOIO yIJIA.

Yacwel na kaxcoyro memy
pacnpeoensaiomcs
yuumenem-
NPeoOMemHUKOM 8
3asucumocmu om
Hazpy3Ku no y4eOHOMY
NIAAHY Ha MeKyuwuil
yuebHbvlll 200 8 pabouell
npozpamme yuumers

112.8.2.2. MHOrOrpaHHUKH.




Bunsl MHOT'OTPaHHHKOB, pa3BEépTKa
MHOrorpaHHuka. [Ipusma: n-yronapHas npusma,
npsiMasi ¥ HaKJIOHHAs IPU3Mbl, OOKOBAas U MOJTHAs
ITIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen,
PSMOYTOJBHBIA  MAapajUleienunes;] H  €ro
cBoiicTtBa. Kparyalimime myTd Ha IMOBEPXHOCTH
MHOTOI'PaHHHUKA. Teopema Dinepa.
IIpocTpancTBeHHas TeopeMa [Tugaropa.
[Iupamuna: n-yroiapHas nupamujaa, NpaBUIbHAS
u yceuéHHas nupamuabl. CBoicTBa peédep u
OOKOBBIX TpaHell MNpaBUIBHOM  MHUPAMUJIBI.
[IpaBuiibHBIE ~ MHOTOTPAHHMKH:  INpaBUJIbHAs
npu3Ma W NpaBWIbHAs NMHUPAMHIA, MPaBUIbHAS
TpEYyroyibHas TUpaMua U PaBUIbHBIN TETPAdD,

KyO. IIpencraBnenue 0 MPaBUWIBHBIX
MHOTOTpaHHUKAaX:  OKTa’Ap, JOJAEKa’aAp U
UKOCA3IP.

BbryuciieHHe  3JICMEHTOB ~ MHOTOTPaHHUKOB:
pé6pa, nuaroHanu, yribl. Ilnomanbs OokoBOM
MOBEPXHOCTH M TIOJIHOH TOBEPXHOCTH MPSIMOM
NpU3Mbl, IUIONIAJb OCHOBaHUH, TeopeMa o
OOKOBOW  TIOBEPXHOCTH  MPSAMOW  TPHU3MBL
[Tnomra e 60OKOBOM MOBEPXHOCTH W MMOBEPXHOCTH
NPaBUJIBLHOW TMUPAMHIBI, TEOpeMa O IUIOMIAaN
yCeUEHHOW TUPAMU/IBI.

CumMeTrpuss B TPOCTPAHCTBE.  DJICMCHTEHI
CUMMETPUU  TIPABWIBHBIX  MHOTOTPAaHHUKOB.
CumMeTpuss B TIPaBUJIBHOM MHOTOTPaHHHKE:
CUMMETpHUSl  [MapajUielienuIeaa, CUMMETPHUS
NPaBUIBHBIX TIPU3M, CHMMETpPHUS IPaBUIBHOM
UpPaMUJIBL.

112.8.2.3.  Bexktopsl H  KOOpAMHATBI B
IIPOCTPAHCTBE.

[lIoHATHA: BEKTOP B HIPOCTPAHCTBE, HYJIEBOU
BEKTOp, JJIMHA HEHYJEBOIO BEKTOPa, BEKTOPbI
KOJUIMHEApHBIE, COHaIpaBJICHHbIE u
MPOTUBOMOJIOKHO  HAMPABJICHHBIE  BEKTOPBI.
PaBencTBo BekTOpOB. [[eMCTBUA C BEKTOpaMH:
CIOK€HHE U BbIYMUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXXE€HHUE BEKTOpa Ha
yucio. CBoiicTBa cioeHusi BeKTOpoB. CBoICTBa
YMHOXEHUSA BeKTOopa Ha uyucno. [lonsarue
KOMILUTAaHAPHbIE BEKTOPBL. [Tpuznak
KOMIUIAHAPHOCTH TpEX BekTopoB. IIpaBuio
napajienenuneaa. leopemMa O pa3lokKEHUU
BEKTOpa MO TPEM HEKOMILJIAHAPHBIM BEKTOPAM.
[IpssMoyrosibHas cucteMa  KOOpAMHAT B




npoctpancTBe. Koopaunatel BekTopa. CBs3b
MEXI1Y KOOPAUHATAMU BEKTOpa U KOOPAUHATAMU
TOYEK. YTON Mexay BekTopamu. CkalsgpHOe
MIPOU3BEICHUE BEKTOPOB.

[ToHsTHSA:  UMIMHAPUYECKAs  TIOBEPXHOCTb,
KOHUYECKast MTOBEPXHOCTH, chepuieckas
IIOBEPXHOCTh, 00pa3yoIIKe MoBepxHOCTeH. Tena
BpAIICHHS: [IWJIMHJIP, KOHYC, YCCUEHHBINH KOHYC,
chepa, map. BzaumHoe pacroyioxeHue chepsl u
IUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe.
N300pakeHne Ten BpalleHUs Ha ILIOCKOCTH.
Pa3séprka mwimmHIpa u KoHyca. CumMMeTpwHs
cdepsl u mapa.

O6BEM. OcCHOBHBIE CBOMCTBa O0BEMOB TeIl.
Teopema 00  00BEME  MPSAMOYTOJIBHOTO
napajuienenunena u ciueAcTBus u3 He€. OO0bEM
OpsIMOM M HAKJIOHHOW TMPU3MBI, I[WIWHIpA,
nupamMuabl U Konyca. O0bEM 1Iapa U MIapoBOTO
CerMeHTa.

KomOunanuu Tell BpAIICHUS u
MHOTOrpaHHukoB. IIpu3ama, BhnucanHass B
UWINHAP,  ONHMCAaHHAs  OKOJIO  UWJIHHApA.

[lepeceuenne cdepsl W mapa ¢ IMIOCKOCTBIO.
Kacanue mapa u cdepsl miockocthio. [lonstre
MHOTOTpaHHHKa, OIHMCAHHOTO OKOJIO cdephl,
cdhepsl, BOMCAHHOW B MHOTOTPAaHHUK WM TEJO
BpAalCHUS.

[Inomans NOBEPXHOCTH UWIMHApPA, KOHYcCa,
wiomanas chepsl U e€ yacredd. Ilomobue B
npoctpaHcTBe. OTHOIICHHE 00BEMOB, TUTOIACH
MMOBEPXHOCTEHN MOJI0OHBIX buryp.
[IpeobpazoBanue mogoOus, romoTeTHs. Pemenue
3a7lad  Ha IUIOCKOCTH C  HCIOJIb30BaHUEM
CTEPEOMETPUUECKUX METOOB.

[locTpoenune ceyeHUd MHOTOTPAHHUKOB U TEJ
BpalEHUS: CEUCHUS IWIMHApPA (MapauielibHO U
MEPHEHUKYIIPHO OCH), CEYEHHUSI KOHYyca
(mapayiieTbHOE OCHOBAaHMIO M MPOXO/IAIIEe
4yepe3 BEpIIMHY), CEYEHUs 1Iapa, METOJbl
MIOCTPOCHUSI CEUYECHHUI: METOJA CJIeJIOB, METOA
BHYTPEHHET0 MPOEKTHUPOBAHUS, METOJ IEPEeHOca

Ne HaumenoBaHue TeMBbI KonmuecTBo 4acos,

1/ (c yu€rom paboueii mporpaMMbl BOCITUTAHUS ) OTBOJIMMBIX Ha

11 OCBOCHUE KaKJIOU TEMBI
11 knace

1. 112.8.3.1. Tena BpaiieHus. Yacwl na xascoyro memy

pacnpeoesitomes
yuumenem-
NPeoOMemHUKOM 8
3asucumocmu om
Hazpy3Ku no y4eOHOMy
NIAAHY Ha MeKyuwuil
yuebHuvlll 200 8 pabouell
npozpamme yuumes




CEeKyLIEH MIIOCKOCTH.

112.8.3.2.  Bexktopsl H  KOOpAMHAaThl B
IPOCTPAHCTBE.

BekTopel B mpoctpanctBe. Omnepanuu Haj
BEeKTOpamMu. BekTopHOe yMHOXXEHHE BEKTOPOB.
CaoiicTBa BEKTOPHOTO YMHOKEHHS.
[IpsimoyrosibHass  cucTeMa  KOOpPJMHAT B
IPOCTPAHCTBE. Koopaunats BEKTOpa.
Paznoxxenue BekTopa no 6asucy. Koopaunarso-
BEKTOPHBIN METO]T npu pelIeHUH
reOMETPUYECKHUX 3aau.

112.8.3.3. JIBu>KeHUs1 B TPOCTPAHCTBE.
JBuxenuss  mpoctpanctBa.  OTOOpa)keHHs.
JIBukeHus v paBeHCTBO (puryp. Ob61me cBoiicTBa
IBUKCHUW. BuHIbl NBWKEHHM: MapajuieIbHbIN
NEPEHOC, IEHTPAJIIbHAS CUMMETPHS, 3€pKaJIbHAsS
CUMMETpHUS, MOBOPOT  BOKPYr  NPSIMOIA.
[IpeobpazoBanus momobus. IIpsmas u cdepa
Ditnepa.
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