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HOACHUTEJIBHAA 3AIINCKA

['eomeTpus gBisieTCss OJHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CpPEIHEro OOIIero
o0pa3zoBaHusl, TaK Kak 00€CrIeYMBaeT BO3MOXKHOCTh U3yUCHHUS JUCIUTIIINH €CTECTBEHHO-
HAay4YHOM HaNpaBJICHHOCTH U MPEAMETOB T'yMaHUTapHOTO KKJa. [lockonbKy JIoruyeckoe
MBIIIUICHUE, (OpMHUPYEeMOe TpPU H3YYCHUU OOYYAIOUIMMUCS TMOHSITUHUHBIX OCHOB
F€OMETPUM, MPU JI0KA3aTEIbCTBE TEOPEM U TOCTPOCHHM IIEMOYKH JIOTHYECKUX
YTBEPKACHUN TIPHU PEIICHUN T€OMETPUUECKHUX 3a]a4, YMEHHE BBIIBUTATh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO UCTIONB3YIOTCS NP PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTH (PU3HUECKHUX 3a]1au.

Ilenb ocBoeHusi mporpammbl ydeOHOTO Kypca «l'eomerpusi» Ha yriayOJéHHOM
YpPOBHE — pa3BUTHE HWHIWBHUIYAJbHBIX CIOCOOHOCTEM OOyYaroUmMXcCsi MPU H3YYCHUU
T€OMETPHH, KaK COCTaBJISIIOIIEH TTpeaMeTHON obact «MaremaTuka U UHPOpMaTHKA
gyepe3 oOecrieueHrne BO3MOXKHOCTHU MPUOOPETCHHS] U WCIOJIb30BaHUS Oojiee TIyOOKHX
r€OMETPUYECKUX 3HAHUHN U JIEUCTBUH, CIEIU(PUIHBIX TEOMETPUH, U HEOOXOTIUMBIX JIJIsI
YCHEIIHOTO MPOodeCCHOHAILHOTO 00pa3oBaHUs, CBSI3aHHOTO C UCIOJIb30BaHUEM
MaTEeMAaTHKHU.

[IpuopuTeTHRIMU 3a7a4aMu  Kypca TE€OMETpUU Ha YrIyOJIEHHOM ypOBHE,
PACHIUPSIOMIMMH U YCHIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacliMpeHue MPEACTaBICHUS O TeOMETPUU KaK YacTh MHUPOBOM KYJIbTYpPhl U
dbopMupoBaHUE OCO3HAHMS B3aUMOCBS3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O BaKHEHUIIIUX
MaTeMaTUYECKUX MOJIEJISIX, MO3BOJIAIONIUX OINUCHIBATH M M3Yy4aTh pa3HbIC SBJICHUS
OKpYKaIOIIEro MUpa, 3HAHWE MOHSATHIHOIO ammapara mo pazaeny «Ctepeomerpusi»
y4eOHOT'0 Kypca T€OMETPHUH;

dbopMupoBaHuE YMEHHS BJIaJeTh OCHOBHBIMHU TOHSATHSMH O IPOCTPAHCTBEHHBIX
durypax MU WX OCHOBHBIMH CBOMCTBAMH, 3HaHWE TeopeM, (GOpMyJI W YMEHHE HX
MPUMEHSTh, YMEHHUS JOKa3bIlBaTh TEOPEMbl U HAXOAUTh HECTAHIAPTHBIC CIOCOOBI
pelieHus 3a1ay;

dbopMupoBaHUE YMEHUS PAaCIIO3HABATh HA YEPTEkKAX, MOJEISIX U B PEATbHOM MHUPE
MHOTOTPAaHHUKU U Te€Ja BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIENH;

dbopMupOBaHNE TOHWMAHUS BO3MOXKHOCTH aKCHOMAaTUYECKOTO TOCTPOCHUS
MaTeMaTUYeCKUX Teopui, (HOPMHUPOBAHHE TOHWMAHUS POJIM AKCUOMATHKU TIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE YNPMEHHUS BIAJETh METOJAaMU JOKA3aTeIbCTB M aJITOPUTMOB
pelieHns, yMEHUsT UX NPUMEHATb, MPOBOAUTH JIOKA3aTEIbHBIE PACCYXKIEHUS B XOJI€
pelIeHns CTepEOMETPUYECKHX 3aJad M 3a7a4 C [PAKTUYECKUM COJEpKaHUEM,
dbopMuUpoBaHUE TPEACTABICHUS O HEOOXOJMMOCTH J0Ka3aTeIbCTB MPH OOOCHOBaHUH
MaTeMaTU4YeCKUX YTBEPKICHUU M POJIM AKCUOMATUKU B MPOBEICHUM JEAYKTHBHBIX
pacCyXJICHUM;



Pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIJIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyyJaromuxcs, No3HaBaTeIbHON aKTUBHOCTH, UCCIIEA0OBATEIBCKUX YMEHUN, KPUTUIHOCTHU
MBIIUICHUS, UHTEPECa K U3YUCHUIO T€OMETPUU;

dbopmupoBaHue (yHKIIMOHAIBHOU IPAMOTHOCTH, PEJICBAHTHON T€OMETPUM: YMEHHUS
pacrio3HaBaTh MPOSBJICHUS T€OMETPUUYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peabHBbIX JKU3HEHHBIX CHUTYyallUsIX W TPU HM3YUYCHUHM JIPYTUX YUYEOHBIX MPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJACIUPOBAHUS PEAbHBIX CUTYaLIUH,
HCCIIeIOBAHUSI TIOCTPOEHHBIX MOJICNICH, HHTEPIIPETALUU MTOTYYSHHBIX PE3YIbTAaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUSMU YyueOHOTO Kypca «['eomerpusi» B 10-11
Kiaccax sBisitorest: «lIpsiMble U MIIOCKOCTU B MIPOCTPAHCTBEY», «MHOTOrpaHHUKNY, «Tena
BpalieHus», «BeKTopbl U KOOPAUMHATHI B IPOCTPAHCTBEY, «J|BHIKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
MOHSTUSMMY, PEIEBAHTHBIMU T'€OMETPUHM Ha YriyOJ€HHOM ypoBHE oOydeHus B 10-11
KJlaccaX, OTHOCUTCS KO BCEM COJACpKaTeIbHBIM JIMHUSAM ydyeOHOro Kypca, a
dbopMupoBaHUEe JTOTUUECKUX YMEHUH pachpesesieTcss HE TOJbKO IO COJACP’KaTeIbHBIM
JUHUSAM, HO W T0 TojaM oOyuenus. CopepikaHue 0Opa30BaHUs, COOTBETCTBYIOIIEE
OpeAMETHBIM  pe3yibTaTaM  ocBoeHust — DeaepanpbHOM  pabodel  mMporpammsl,
pacrpeieIEHHBIM 10 ToJIaM 00y4YeHUsI, CTPYKTYPUPOBAHO TAaKUM 00Pa30oM, UTOOBI KO BCEM
OCHOBHBIM, IPUHIIUITHAIBHBIM BOIIPOCaM 00ydJarolyecs 00paaiich HEOJHOKPATHO. ITO
MO3BOJISIET OPraHU30BaTh OBJIAJICHUE TE€OMETPUUECKUMHU TOHSATUSIMHU W HaBBIKAMH
MIOCJIEIOBATENIPHO M TOCTYNATeIbHO, ¢ COOJIFOACHUEM MPHHITUIIA TPEEeMCTBEHHOCTH, a
HOBBIC 3HAHUSA BKJIOYATh B OOIIYIO CHCTEMY TE€OMETPHUYECKHUX MpeCTaBICHUI
o0ydJaromuxcs, pacuupsis u yriryossis e€, o0pa3ysi IpOYHbIe MHOKECTBEHHBIC CBSI3H.

[Tepexo K M3YUEHUIO TEOMETPUH HA YIITYOJEHHOM YPOBHE TIO3BOJISCT:

co31aTh yCJIoBus i audpepeHmanuu 00yueHus, MOCTPOCHUS WHANBUIYTbHBIX
o0pa3oBaTeIbHBIX MpPOrpaMM, OOECIEeUnuTh YriayOJEHHOE H3ydYeHHE TeOMETPUU Kak
COCTaBJISIONICH yueOHOTO IpeaMera «MaremaTukay;

MOATOTOBUTH OOYYalOLUXCA K MPOJOJKEHUIO U3YUYEHUS] MATEMATHKUA C Y4YETOM
BbIOOpa Oyaymelr mpodeccun, obecreynBas NPEEMCTBEHHOCTh MEXKIY OOIMUM W
po¢eCCHOHATILHBIM 00Pa30BaHUEM.

Ha uzyuenue yueonozo xypca «I'eomempusa» na y2nyonéHnom ypoene omeooumcs
204 uaca: ¢ 10 knacce — 102 uaca (3 uaca ¢ neoenio), ¢ 11 xknacce — 102 uaca (3 uaca 6
Heoen).

COIAEPKXAHUE OBYUEHUASA
10 KJIACC
IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TIOHATHUSI CTEpeoMeTpur. Touka, mpsiMasi, MIOCKOCTb, TPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPUN: AaKCUOMBI CTEPEOMETPUH U
CJIE/ICTBUS U3 HUX.

B3anmHOe pacrnonioxkeHue TMpsAMBIX B MPOCTPAHCTBE: IepeceKaroluecs,
napajuielibHble M CKpeluBaromuecs npsiMbie. [Ipu3Haku CKpeluBaromUXcs MPsIMbIX.



[TapamienbHOCTh MPAMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: IMApaJUICIIbHBIE MPSMbBIE B
IIPOCTPAHCTBE, NMAPAJUIEIBHOCTD TPEX NMPAMBIX, MAPAJUIEIBHOCTD MPSAMON U INIOCKOCTH.
[lapannenbHoe W IIEHTPATbHOE MPOEKTUpOBaHME, H300paxeHue ¢uryp. OCHOBHbIE
CBOIICTBa NapaJjIeNbHOIO MpOEeKTUpoBaHUs. M300pakeHue ¢uryp B mapamieabHOM
MIPOEKUHUH. YTJIbl C COHANpaBICHHBIMA CTOPOHAMHU, YTOJ MEXAYy NpPSIMBIMUA B
npocTtpaHcTBe. [lapauienbHOCTh IIOCKOCTEW: MapasielibHble IUIOCKOCTH, CBOMCTBA
napajuienbHbIX MIockocTel. [IpocTeiinme npocTpaHCTBEHHbBIE (PUTYpPHI HA MIIOCKOCTH:
TETpa’aAp, MapauleIenUNe], HOCTPOSHUE CEUCHHUIA.

[TeprieHAUKYJISIPHOCTh NPSAMON W IUIOCKOCTH: TMEPHEHIUKYISIPHBIE MPSAMBIE B
IPOCTPAHCTBE, MPSMbIE MapAJUIECIbHBIE U NEPHNEHAUKYISPHBIE K IJIOCKOCTH, MPU3HAK
NEPNEHAUKYISIPHOCTU MPAMON U IUIOCKOCTH, TEOPEMA O NPSIMOM NMEPNEHINKYJISIPHON
I0CKOCTH. OpTOroHaNbHOE MPOEKTUpPOBaHUE. llepneHaAuKyasip W HAaKJIOHHBIE:
pPaccTOsIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT IPSIMOM O TJIIOCKOCTH, TPOEKIIHS
burypsl Ha  IUIOCKOCTb. [lepneHIUKYIIpPHOCTh  IJIOCKOCTEW: NPU3HAK
NEPNEHAUKYISPHOCTH ABYX IIOocKocTeil. Teopema o TpéxX nmeprneHanKyaspax.

VYTIibl B IPOCTPAHCTBE: YTOJ MEXKIY NPSIMOM M IIOCKOCTBIO, ABYTPAHHBIN yTOJ,
JMHEWHBIA YroJl ABYTPaHHOro yria. TpéXrpaHHblil 1 MHOTOrpaHHble yribl. CBolicTBa
IUIOCKUX YTJIOB MHOTOrpaHHOro yria. CBOMCTBAa IUIOCKMX W JIBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB JUIsI TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKu

Buael MHOrorpaHHukoB, pa3BEpTKa MHoOrorpaHHuka. lIpusma: n-yrosibHas
npu3Ma, mpsMas U HaKJIOHHAsl MPU3MbI, OOKOBas W TMOJHAs MOBEPXHOCTH MPHU3MBI.
[Tapannenenunen, NpsiMOYroJbHBIN NapajUICNENANE] U €ro cBoicTBa. Kparyanmme
IyTH Ha MTOBEPXHOCTU MHOrorpaHHukKa. Teopema Dinepa. [IpocTpaHcTBeHHAs Teopema
[Mudaropa. Ilupamuaa: N-yronbHass TUpaMHUaa, MPABUIbHAS U yCEUEHHAS MTUPAMUJIbL.
CroiictBa p&€0ep u OOKOBBIX TpaHEd TmpaBWIbHOW mHUpaMuabl. [IpaBHIIbHBIC
MHOTOTPAHHUKMU: TMPaBWIbHAs NpU3Ma W IpaBWIbHAsg NUPaMUA, [PABUIIBHASL
TpeyroJjibHas MUPAMUJIA U MPABUIIBLHBIN TeTpasap, KyO. [IpeacraBienue o mpaBUIbLHBIX
MHOI'OTPaHHUKAX: OKTa3p, NOAEKAdAP U UKOCADIP.

Brrunciienne 3neMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yribl. [Inomans
OOKOBOI TOBEPXHOCTH M MOJTHON TTOBEPXHOCTH MPSMOM MPU3MBI, TJIOMIAIh OCHOBAHUH,
TeopemMa 0 OOKOBOH MOBEPXHOCTH MPSIMOU mpu3Mebl. [l1omaas 60KoBO# MOBEPXHOCTH U
MMOBEPXHOCTHU NMPABWIBHOM MUPAMUIBI, TEOPEMA O IUIOIIAIN YCEUEHHOM MTUPAMUIBI.

Cummerpussi B NPOCTPAHCTBE.  ODJIEMEHTHl  CUMMETPUM  MHPABUIBHBIX
MHOTOrpaHHUKOB. CHUMMETpUsi B MPABUIBHOM MHOTOIPaHHUKE: CUMMETPHUS
NnapajuieJenunesa, CHMMETPUS MPABWIBHBIX NPU3M, CHMMETpPUS IPABUIBHOU
MMAPAMUIBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJUTMHEAPHBIE, COHAIIPABJIIEHHBIE U IPOTUBOITOI0KHO HAIPABJICHHbIE
BEKTOpBI. PaBeHCTBO BEKTOPOB. [[€ICTBUSI C BEKTOPaMHU: CIOKEHUE U BBIYUTAHUE



BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BeKTOpa Ha uncio. CBoicTBa
CJIOXeHUS BEKTOpoB. CBOMCTBAa YMHOKEHHUSI BEKTOpa Ha yucio. [lonstue
KOMILUTaHapHbIE BEKTOPLIL. [Ipr3Hak KoMILIaHAapHOCTU TPEX BEKTOPOB. [IpaBuiio
napajenenunena. Teopema o pa3inokeHUU BEKTOpa 0 TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [IpsimoyronpHas cucreMa KOopJIMHAT B pocTpaHcTBe. KoopanHaTel
BekTOopa. CBsI3b MEXKIy KOOPJIMHATAMU BEKTOpPA U KOOPJAMHATAMU TOUEK. YTOJ MEXKIY
BekTOopamMu. CKalsipHOe IPOU3BEICHUE BEKTOPOB.

11 KJACC

TeJia BpaleHust

[lonsTusi:  UWIMHApPUYECKAas  IMOBEPXHOCTb, KOHUYECKAass  MOBEPXHOCTH,
chepuueckasi MOBEPXHOCTh, 00pa3zyromue noBepxHocteil. Tena BpaleHus: MUIMHID,
KOHYC, yCeUE€HHBIN KOHYC, cdepa, map. BzauMmHoe pacnonoxenue cepbl U MI0CKOCTH,
KacarejgbHas IUIOCKOCTh K cdepe. M300paxkenue Ten BpalleHUsT Ha IIOCKOCTH.
Pa3Béprka mununapa u konyca. Cummerpusi chepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME MPSIMOYTOIBHOTO
napajuiesnienunena U ciaeactBus u3 He€. OO0bEM mpsIMOM M HAKJIOHHOW MPHU3MBI,
IWIMH]IpA, TUpaMUJIbI U KOHyca. O0BEM 11apa U apoBOTro CerMeHTa.

KomMOuHanuu ten Bpaiienust ¥ MHOTOrpaHHUKOB. [Ipu3Ma, BriMcanHas B WIMHID,
omucaHHas okosio muwinHiapa. [lepeceduenne chepsl u mapa ¢ miockocteio. Kacanue
mapa u cepbl IOCKOCThIO. [loHSATHE MHOTOrpaHHHKA, OMKMCAHHOTO OKOJIO cepsl,
cdepbl, BIMCAHHONW B MHOTOT'PAHHUK WJIM TEJIO BPAIEHUS.

[Inomaar MOBEPXHOCTH LMIWHApPA, KOHYCa, IJIomans cepbl W e€ yacTei.
[Tono6ue B mpocTpancTBe. OTHOLIEHHE 00BEMOB, TUIOIIAACH MOBEPXHOCTEN MOTOOHBIX
¢uryp. IlpeoOpazoBanue momoOus, roMoTeTus. PemieHume 3amad Ha TUIOCKOCTH C
UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoeHune ceyeHU MHOTOIPAaHHUKOB WM TEJl BpPAUICHHUSA: CEUYCHUS LUIMHApA
(mapasuienbHO U NEPIEHIUKYISIPHO OCH), CEUCHUS KOHYca (MapajuieIbHble OCHOBAHUIO
Y IIPOXOJSIINE YEPE3 BEPUIMHY), CEYEHUS 1Iapa, METObI IOCTPOEHUS CEUEHUI: METO
CJIEI0B, METOJI BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ] IIEPEHOCA CEKYIIEH MITOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTopel B npocTtpancTBe. Onepanuu Haj BEKTOpaMH. BEKTOpHOE yMHOXEHUE
BEKTOpOB. CBOMCTBa BEKTOPHOIO YMHOX€EHUs. [IpsMoyronpHas cucrema KOOpJIAWHAT B
npoctpancTBe. Koopannatel BekTopa. Pa3noxkenue Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIM METOJ IPU PEIIEHUH N'€OMETPUYECKHX 3a/1a4.

/{BHKeHUsI B IPOCTPAHCTBE

JIBmkenus mpoctpancTBa. OToOpakeHus. J[BmkeHUs U paBeHCTBO duryp. O6mue
CBOWCTBAa JBWKECHUW. BuHIBl NBWKEHUHN: NapauIeibHbIA NEPEHOC, LEHTpaJbHAs
CUMMETpUsI, 3€pKajbHas CHUMMETpHUs, MOBOPOT BOKpyr mnpsiMmou. lIpeoOGpazoBanus
nonoOust. [lpsimas u cepa Diinepa.



HﬂaanyeMble MPEeAMECTHDBIC peE3yJdbTaTbl O0CBOCHUA

NnpuMepHoil paldodert mnporpamMmbl (MO TroAaM OOyYeHHS).

OcBoenne yueOHOro Kypca «['eoMeTpusi» Ha yPOBHE CPEHETO O0IIEero
o0Opa3oBaHus JOHKHOOOECeunBaTh JOCTUKEHUE CIAEAYIOMUX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB:

10 xaace

e CBOOOJHO ONEPHPOBATH OCHOBHBIMU TOHATHSAMHU CTEPEOMETPHHM TPH PEIICHUU
3aJ1a4y ¥ POBEJICHUN MAaTEMAaTHICCKUX PACCYKICHUH;

e TIPUMEHATH AaKCHUOMBI CTEPEOMETPHUH W CICJACTBHS W3 HUX TPU PEHICHUHU
TCOMETPUYCCKUX 3a/1a4;

e KiIaccH(HUIMPOBATH B3aUMHOE PACIOJOKEHHWE TMPSAMBIX B  TPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OIEPUPOBATH IOHSATHUSMH, CBSI3aHHBIMHA C YyIJIaMH B TPOCTPAHCTBE:
MEX Ty IPSIMBIMH B IIPOCTPAHCTBE, MEXKTY MPSIMON U TUIOCKOCTHIO;

e  CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMUA C MHOTOT'PaHHUKAMU;

e CBOOOJHO pacIlO3HAaBaTh OCHOBHBIC BHUIABI MHOTOTPAaHHHUKOB (IIPU3Ma, NMUpamMuja,
IPSIMOYTOJIbHBIN Mapaiiesienumnes, Kyo);

e KJIaccH(pHUIMPOBATH MHOTOTPAHHUKH, BEIOUPAst OCHOBAHUS IS KJIACCUPUKAIINY;

e CBOOOJHO OIEPUPOBATH MOHATHSMH, CBS3aHHBIMU C CEYCHHEM MHOTOTPAHHHKOB
TUIOCKOCTBIO;

e BBINIOJIHATH MAPAILICIBHOE, IIEHTPATHLHOE H OPTOrOHAITBHOE MPOSKTHPOBAHUE QUTYD
Ha IUIOCKOCTD, BBITTOJIHATH N300paKeHUsI PUTYP Ha TUIOCKOCTH;

e CTPOWTHh CCUEHUS MHOTOTPDAHHUKOB pPAa3JIUYHBIMH METOJaMH, BBIOIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD: BUJ CBEPXY,
cOOKY, CHU3Y;

e BBIUUCIATH IUIONIQJA IMOBEPXHOCTEH MHOTOTPAHHUKOB (TpHU3Ma, MHpaMua),
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT,

e CBOOOJIHO OMEpPUPOBATH MOHATHSAMHU: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh U
MJI0CKOCTh CHMMETPHUH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (QUTYPHI;

e CBOOOJHO OMNEPUPOBATH MOHSATHUSIMU, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJIMHATaM B MTPOCTPAHCTBE;

e BBITIOJHATH JICHCTBUSI HAJl BEKTOPAMU;

e pemaTth 3a7a4M Ha JI0KA3aTeIIbCTBO MAaTEMAaTHYECKUX OTHOIICHUN W HAXOXKICHHE
TCOMETPUYECKUX  BEJIMYMH, TNPHUMEHSS W3BECTHBIE METOABl MPH  PEHICHUU
MaTeMaTUYECKUX 3aJ1a4 MOBBIIIIEHHOTO W BBICOKOTO YPOBHSI CII0)KHOCTH;

e TMPUMEHSATH  MPOCTEHIIHE  TPOTPAaMMHBIE  CpPEICTBA W DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUICCKUX 3a71aY;

e WU3BJICKATh, MpPeoOpa3oBBIBATH W  HWHTEPIPETUPOBATH  HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEICTABICHHYIO Ha 4YepTekax u
PUCYHKAX;



e IPUMEHATh IOJYYECHHbIC 3HAHMS HA MPAKTUKE: CPaBHUBATh W AHAJIU3UPOBATh
peanbHble CUTYalluH, TPUMEHATh MU3yUYECHHbIE MOHATHS B IMPOLIECCE MOMCKA PELICHUs
MaTeMaTu4ecku c(hopMyIHpOBAHHON MPOOIEMBI, MOJAEIUPOBATh PEAIbHBIE CUTYaIlUU
Ha S3bIKE TE€OMETPUH, MCCIEIOBaTh MOCTPOEHHBIE MOJEIN C HCIHOJIb30BaHUEM
reOMETPUYECKUX MOHATUH W TEeOopeM, ammapara ajireOpbl, pelarb NpaKTHYeCKUe
3a/layu, CBSA3aHHbIEC C HAXOXKJACHHUEM Ir'€OMETPUUECKUX BEJIMYUH;

e HUMETh NPEACTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS F'€OMETPUU KaK COCTaBHOU
yacTh (yHJaMEHTa Pa3BUTHS TEXHOJOTHUM.

11 kaace

e CBOOOJIHO ONEPUPOBATH MOHATUSAMU, CBA3AHHBIMU C IIMJIMHIPUYECKOM, KOHUYECKON
U cepruecKoil MOBEPXHOCTAMHU, OOBSICHATH CLIOCOOBI MOTYUYESHHUS;

e  ONEpPUPOBATH MOHATUSMHU, CBI3aHHBIMU C T€JIAMU BPALLEHUS : LIWJIMHPOM, KOHYCOM,
chepoit u mapom;

e pacmo3HaBaTh TeNla BpalleHus (UWIUHAP, KOHYC, cepa U map) U OOBACHATH
CIIOCOOBI MOTYYEHUS TEJ BPAICHUS;

e KJaccu(UIMPOBATH B3aUMHOE PACIIONIOKEHUE CHEephl U TIIOCKOCTH;

e  BBIYMCISATH BETUYMHBI JIIEMEHTOB MHOTOI'PAHHMKOB M TE€J BpaleHUs, O0BEMBI U
IUIOIIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BpallleHHs, TEOMETPUUYECKUX Tell C
npuMeHeHrueM Gopmy;

e CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C KOMOWHAIIMSMHU TEJ BPAIICHHUS
Y MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIN B chepy M ONMUCAHHBINA OKOJIO cephl,
cdepa, BIUCaHHAsi B MHOTOIPAHHUK WJIM TEJIO BPAIEHUS;

e BBIUKCIATH COOTHOIICHHMS MEXIY IUIOMAIIMU TIOBEpXHOCTe U oO0BEMaMu
II0I00HBIX TEI;

e U300pakaTh M3y4yaeMble (PUTYpPHI, BHIMOJIHSITH (BHIHOCHBIC) TUIOCKHE YEPTEXKH M3
PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYP: BUII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEll
BpAIllCHHUS;

e WU3BJEKaTh, HWHTEPIPETHPOBaTH U  MpeoOpa3oBbIBaTh  HMHPOpMALMIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYI0O Ha dYepTekax u
PUCYHKAX;

e CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

e BBINOJHATH ONEPALlMK HaJ BEKTOPaMU;

e 3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJUHAT;

e pemarh TreOMETPUYECKHE 3aJaud Ha BBIYKMCICHHE YIJIOB MEXAY MNPSIMBIMU U
IUIOCKOCTSIMM, BBIYMCIIEHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B LIE€JIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/A IPH PEIICHNH;

e CBOOOJIHO ONEPHPOBATH MOHSATUSMHU, CBA3AHHBIMH C JIBYKEHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBMIKCHUIA,

e  BBINOJHATh M300paXKEHUS MHOTOTPAHHUKOB U TeJl BpalleHUs NpPU MapauiebHOM
NEpPEHOCce, HEHTPAIBHON CUMMETPUH, 3€PKAJIbHON CUMMETPHH, IIPU OBOPOTE BOKPYT
psIMOM, TPeoOpa3zoBaHus MO00US;



e CTPOUTH CCYCHHMS MHOTOTPAHHMKOB U TEJl BpPAIICHHUS: CEUYCHUS IMIIMHIpA
(mapaJiieIbHO Y MEPIECHANKYISIPHO OCH), CEUEHUs KOHYyca (MapaielibHble OCHOBAHUIO
U TIPOXOJIAIINE Yepe3 BEPIINHY), CEUSHUS I1apa;
e  HCITOJIB30BaTh METOJBI TTOCTPOCHUSI CEYCHUI: METOJ CIIEJ0B, METOJI BHYTPEHHETO
MPOEKTUPOBAHUS, METO]] TIEPEHOCA CEeKYIIeH TIOCKOCTH;
e  JIOKa3bIBATh TCOMETPUUCCKUEC YTBEPIKICHHS;
e TIPUMEHATH TEOMETPHYECKUE (aKThl ISl PEHICHUS CTEPEOMETPHYCCKHUX 3aj1ad,
MIPEAOIarafoInX HECKOIBKO IIIaroB PEIICHUs, €CIU YCIOBUS MPUMCHEHHS 3aJ1aHbl B
SIBHOM M HEsIBHOU popme;
e pemIaTh 3a7a4M Ha JIOKAa3aTeIIbCTBO MAaTEMAaTHYCCKUX OTHOIICHUN W HAXOXICHHC
TCOMETPUUYCCKUX BEIUYHH,
e TPUMEHSATH MPOTPAMMHBIE CPEJCTBA M DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI
NIPH PEIICHUN CTEPEOMETPHUCCKHUX 3a/1a4;
NPUMCHSATH TIOJyYCHHBIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh, aHAITM3UPOBATh U
OIICHMBATh PEAJbHBIC CUTYAIIUH, TPUMECHSATh U3YUCHHBIC TTOHATHUS, TCOPEMBI,
CBOICTBA B IIPOIIECCEe MMOMCKA PEIICHHUSI MAaTeMaTHUYECKH COPMYITHPOBAHHOMN
poOJIEMBI, MOJICIIUPOBATh PeabHbIC CUTYAIlUN Ha S3BIKE TCOMETPHH,
UCCJICIOBATh TOCTPOCHHBIC MOJICITH C HCIIOIh30BAHUEM I€OMETPUUYCCKUX TTOHITHM
U TEOpEM, amnmnapara ajareOpsbl, pelaTh NpakTUYECKUe 3aa4M, CBSI3aHHBIE C
HAXO0XJACHUEM T€OMETPUUECKUX BEJIMYUH;
UMETh TPEJICTABIIEHUsI 00 OCHOBHBIX ATarax pa3BUTHs T€OMETPUH KaK COCTaBHOM
yacTh PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.



TEMATHUYECKOE IINTAHUPOBAHUE, TEOMETPUA 10 KJIACC

KoJsimyecTBo yacoB
Ne IIpakTHyec
o/ HaumeHoBaHue pa3/iesioB M TeM MPOrpaMMblI Beero KontpoabHbie Ko
padorer padoThI
1 BBenenne B ctepeoMeTpuio 23
2 B3anMHOe pacrioioskeHue MpsiIMBIX B IIPOCTPAHCTBE 6
3 [TapamienpHOCTE NPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTBE 8
4 [NeprieHAUKYIAPHOCTH MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE 25
5 VYribl 1 paccTosHUS 16
6 MHororpaHHUKH 7
7 BekTopsl B mpocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUT 5 2
9 [ToBTOpeHME, 0600IIEHNE, CUCTEMATH3AIIS 3HAHUN 5 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
JJIeKTPOHHBbIE
Jara uuppoBbIe
KoanuecrBo yacos H3yUYeHHsi | 00pa3oBaTe/IbH

n/n

Tema ypoka

ble pecypchl

Bcero

Konrtpoabubie | IlpakTuyeckue

padoTsI padoThI

OcHoBHBIC IpaBujia I/I306pa)KeHI/I$[ Ha
PUCYHKCE IIJIOCKOCTH, IMapaJUICIIbHBIX




HPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.

[TonsTHS cTepeoMeTpun: TOUKa, IPSIMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHbBIE

MpaBHiIa H300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX NPAMBIX
(oTpe3koB), CepeIMHBI OTPE3Ka.

IlonsThs: nepeCceKarommecs mioCKoCTH,
nepeceKarommecs npsamMas 1 mJI0CKOCTh,

HOJIYIIPOCTPAHCTBO.

IlonsaThs: nepeCCKaromurecs mioCKOCTH,
nepeceKarommecs npsamMas 1 MI0CKOCTh,

HOJIYIIPOCTPAHCTBO.

MHororpaHHUKH, U300paKEHHE
MPOCTEHIITHIX MTPOCTPAHCTBEHHBIX QUTYP,

HECYLIECTBYIOIUX 0OHEKTOB.

MHororpaHHUKH, U300paKEHHE
MPOCTEHIITNX MPOCTPAHCTBEHHBIX (QUTYD,

HECYLIECTBYIOIUX 0ObEKTOB.

AKCHOMBI CTEPEOMETPUH U TIEPBbIC
CIIEJICTBUS U3 HUX.

AKXCHUOMEI CTCPCOMECTPHUH U IICPBLIC
CIICACTBHA U3 HUX.

AKCHUOMEI CTCPCOMETPHUHU U IICPBLIC
CICACTBUA U3 HUX. CnocoOb1 3aaHusd

MPSAMBIX U IIOCKOCTEM B IPOCTPAHCTBC.
O06o3HauYeHUS MPAMBIX U IJIOCKOCTEH.




10

N3o0pakenue ceueHnil mupaMuapl, Kyda u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 UX

pebpa. M3o0pakeHue nepecedeHus
MOJIYYCHHBIX IJIOCKOCTEN. PackpainBanue
MTOCTPOCHHBIX CEYECHUN PAa3HBIMU IIBETAMH.

11

N300paxkenue ceyeHuit nupamuipl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEPE3 X

pebpa. N3o0OpakeHue nepecedeHust
MOJIYYEHHBIX TJIOCKOCTEN. PackpainBanue
TTOCTPOCHHBIX CEUYEHU Pa3HBIMHU I[BETAMH.

12

N300paxkenue ceyeHuii nmupamuipl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yyepe3 uxpeopa.
N3obpaxenune nepeceueHuns MmoTyIeHHBIX
II0cKocTeil. PackpaimnBanne

IIOCTPOCHHBIX CeUCHHI Pa3HbIMU LIBECTaAMH.

13

N3obpaxenne ceueHnit mipaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 uX

pebpa. N3o0pakeHue nepecedeHust
MOJTyYCHHBIX IJIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH.

14

Merto cnesioB sl MOCTPOCHUS CEYCHUH.

15

MeTo[ crnefioB [Tl MOCTPOCHUS CEYSHHI.
CBoiicTBa nepeceyeHuil NpsMbIX U

IJIOCKOCTEMN.

16

Meton ciefoB Uit IOCTPOEHUS CEUEHHM.
CBolicTBa Iepece4eHni MPSAMBIX U

IJIOCKOCTEMN.




17

[MocTpoenue ceyeHwuii B mupammuie, Kyoe mo
TpeMm Toukam Ha pebpax. Co3mxanue

BBIHOCHBIX qepTemeix’I U 3aI1iMCh I1aroB
HOCTPOCHUSL.

18

[TocTpoenwue cedeHmii B mupamue, Kyoe 1mo
TpeMm ToukaMm Ha pebpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh I1aroB
MTOCTPOCHHSI.

19

[TocTpoenune ceuenunii B nmupamu/ie, Kyoe mno
TpeMm Toukam Ha pedpax. Cozmanue

BBIHOCHBIX qepTe>I<eI71 U 3aI1iUCh 11aroB
HOCTPOCHUSL.

20

[TocTpoenune ceuenunii B mupamuse, Kyoe mo
TpeMm ToukaM Ha pebpax. Co3nanue

BBIHOCHBIX YEePTEKEH U 3aIHCh MaroB
MTOCTPOCHHS.

21

[ToBTOpEHUE MIIAHUMETPUU: TEOpEMa O
MIPOMOPLHUOHANBHBIX 0Tpe3kax. [logooue

TPEYTrOJIbHUKOB.

22

[ToBTOpEHUE TIIITAHUMETPUH: TEOPEMA
Menenas. PacyeThl B ceyeHUIX Ha

BBIHOCHBIX YCPTCIKAX. I/ICTOpI/IH pasBUTHUA
IUVIAHUMECTPHUH U CTCPCOMCTPHUH.

23

KonTpoabHnas padora Nel «AkcHomMbI
crepeomerpun. CedeHus»

24

BzaumHoe PACIIOJIOKCHHUC IIPAMBIX B
IIPpOCTPAaHCTBC. CerH_II/IBaIOH_II/IeCH IMPAMBIC.




[Ipu3Haky CKpeIMBAOIIUXCS MPSMBIX.
[TapaienpHbIe IpsIMBIE B IIPOCTPAHCTBE.

25

TeopeMa 0 CylmecTBOBAaHUH U
€MHCTBEHHOCTH MIPSIMO MapaiyieIbHOU
JTAHHOM

MPSIMOM, MPOXOIALIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAalllel Ha JaHHOU
npsMol. JleMma o nepecedyeHnn
MapajuIeIbHbIX MPSAMBIX IIJIOCKOCTBIO.

26

[TapamnensHOCTB TpeX npsMeIX. Teopema o
TpeX NapaJIeIbHbIX IPSIMBIX.

TeopeMa 0 CKpenMBarOMMUXCA IPSIMBIX.

27

[TapannensHoe npoexktupoBanue. OCHOBHbIE
CBOICTBA MapasieIbHOTO

npoeKkTupoBaHus. M300pakeHne pa3HbIX
¢buryp B mapayuienbHON MPOCKIINH.

28

LlenTpanbHas npoekius. Yo ¢
COHAIPABJICHHBIMU CTOPOHAMU. YTOJI MEXIY

IIpAMBIMHA.

29

3anaq1/1 Ha JOKa3aTCJIbCTBO U UCCIICA0OBAHNC,
CBs3aHHBIC C PACIIOJIOKCHHUEM

IPAMBIX B IIPOCTPAHCTBCE.

30

IlonsaTus: I1apalyiICJIbHOCTDb HpHMOﬁ n
IIJIOCKOCTH B ITPOCTPAHCTBC. HpI/ISHaK

MapaJuIeIbHOCTH IPSIMOU U IIOCKOCTH.
CpolicTBa NapayuIeIbHOCTU IPSIMON U
IIJIOCKOCTH.




31

FCOMeTpI/I‘-IeCKI/Ie 3aaa4u Ha BbIYHMCIICHHUEC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC a

MapajuIeIbHOCTBIO MPSIMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE.

32

[TocTpoenue ceueHust, IPOXOAIIETO Yepe3
JAHHYIO TIPSIMYIO Ha YepTExKE U

MapajyIeIbHOrO APYrou npsimou. Pacuer
OTHOUIEHHUI.

33

[TapannenpHas npoeK1ys, IPUMEHEHUE IS
MOCTPOCHUSI CEYeHUI KyDa 1

napaenenumnena. CBoncTBa
napajuiesienune1a u npusMbl.

34

[TapannensHble mmockocty. [Ipusnaku
MapajuiebHOCTH JBYX ITIOCKOCTEM.

35

TeopeMa o mapajIeTbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXO A1t
yepes

TOYKY, HE TIPUHAICIKAIIYIO TaHHOU
IUIOCKOCTH U CIIEACTBUS U3 HEE.

36

CBolicTBa napajuieNIbHbIX IIOCKOCTEN: O
MapajIeIbHOCTH TPSIMBIX TIEPECCUCHUS

MIPH MePECEUCHUH ABYX NMapauIeIbHbIX
IJIOCKOCTEHN TPEThEH.

37

CBoiicTBa mapaiesbHbIX MJIO0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSAMBIX,
3aKJIFOUYEHHBIX MEXly TapajlIeIbHbIMU
IJIOCKOCTSIMU; O IEPECEUEHUH ITPSIMOM C




ABYMA IMapaJlJICJIbHBIMUA IIJIOCKOCTSAMMU.

38

[ToBTOpenue: Teopema [ugaropa Ha
IUIOCKOCTH.

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTOJIbHUKA.

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIbHOTO
napajiesienunea.

41

Brruncnenue aimH oTpe3KoB B KyOe 1
MPSIMOYTOJIBHOM Tapajuieyenumnesie.

42

[lepneHMKYISIPHOCTD MPSAMOM U IJIOCKOCTH.
[Ipu3Hak nepneHuKyIsIpHOCTH

MPSIMOM M TUIOCKOCTH.

43

[TepieHAMKYASAPHOCTD MPSIMOU 1
miockocTy. [Ipu3Hak neprneHauKyaIspHOCTH
MPSAMOM U TIJIOCKOCTH.

44

TeopeMa o CylecTBOBaHUM U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSIEH
4yepe3

TOUYKY IPOCTPAHCTBA U NEPIICHIUKYISIPHON
IJIOCKOCTH.

45

IInockocTu n NEPHICHAUKYIISAPHBIC UM
IIpsAMBIC B MHOT'OI'PAHHUKAX.

46

IInockocTu n NEPHICHAUKYIISAPHBIC UM
IIpsAMBIC B MHOT'OI'PAHHUKAX.

47

[lepnennukynsap u HakioHHas. [locTpoeHue
NEePIEeHANKYIISAPA U3 TOUKU HA

MPSAMYIO.




[lepnieHUKyIISAp U HAKJIIOHHAS.

48
[TocTpoenue neprneHauKyaspa u3 TOUKU Ha
49 PSAMYIO.
50 Teopema o Tpex nepreHIuKymIspax
(mpsimast u oOpaTHast)
51 Teopema o Tpex nepreHIuKynspax
(npsimMas u oOpartHas)
52 Yroa Mexay CKpenrBarINMHUCS
MPSIMBIMHU.
[Touck neprneHuKyISPHBIX TPSIMBIX C
53 MTOMOIIBIO MEPIEHANKYISIPHBIX
IIJIOCKOCTEM.
54 OpToroHanbHOE TPOCKTUPOBAHHUE.
[TocTpoenune ceuenunii Kyoa, MPU3MBI,
55 MPaBUIILHOM MMUPAMHU/IBI C TOMOILBIO
OPTOTrOHAJIBLHOU MPOEKIIUH.
[TocTpoenue ceuenuii Kyoa, MPU3MBI,
MPaBUIILHOM MMUPAMHU/IBI C TOMOILBIO
56
OPTOTOHAJILHOM MPOEKIIHH.
CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO
57 mockocTH. [lnockoctu cummerpuii B
MHOT'OTpaHHUKAX.
58 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOM U
IJIOCKOCTH KakK CJIEJCTBUE CHMMETPHH.
59 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér

paCCTOSIHI/Iﬁ OT TOYKH JO IIIIOCKOCTH.




60

[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
pacCTOSIHUK OT TOYKH JI0 TFIOCKOCTH.

61

CriocoObI OTTYCTUTh TEPIICHIUKYIISIPBI:
CUMMETpHUs, CABUT TOYKH 110

NapajuIeIbHON IPSIMOM.

62

CaBur no HenapauienbHON NPSIMOH,
W3MEHEHUE PACCTOSHUIM.

63

Kontpoabnas padora Ne 2 «B3aumnoe
pacnoJio;KeHue NPsAMbIX U

IVIOCKOCTEH B IPOCTPAHCTBE)

64

[ToBTOpEHME: Yyroa Mexay NpsMbIMHU HA
IIJIOCKOCTH, TPUTOHOMETPUS B

MIPOU3BOJILHOM TPEYrOJIbHUKE, TEOpEMa
KOCHHYCOB.

65

[ToBTOpEHME: YTOJI MEKITY
CKpEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE.

66

FCOMeTpI/ILIGCKI/Ie MCTOABI BEIYHCIICHHS YyIia
MECXKAY IPAMBIMH B

MHOI'OI'paHHHUKAX.

67

JIByrpansblii yroa. CBOMCTBO JIMHENHBIX
YTJIOB ABYTPAHHOTO YIJIa.

68

[lepnennukynsapHsie miockoctu. CBoiicTBa
B3aUMHO NEPIIECHIUKYIIPHBIX

IJIOCKOCTEMN.




69

[Ipu3Hak nepneHIuKyISPHOCTH NIIIOCKOCTEN;
TEOpeMa O NPSAMOK NePeCeUEHUs

JBYX IIJIOCKOCTEM NMEPIECHIUKYISIPHBIX
TPEThEN IIIIOCKOCTH.

70

[IpsimoyrosbpHBIN Napanienenumnes; Kyo;
HU3MEPEHUS, CBOMCTBA IPSIMOYT OJILHOTO

nmapajiiejacnuicaa.

71

Teopema 0 1uaroHa NpsIMOYIrOJIBHOTO
napajJiesIenuIea v ClIeACTBUE U3 HeE.

72

CrepeomeTpuyecKre U MPUKIIATHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM

PACIIOJIOXKCEHHUEM ITPAMBIX U IJIOCKOCTEH.

73

[ToBTOpEHUE: CKpeuuBaroLecs NpsMble,
napasuieNbHble MJI0CKOCTH B

CTaHAAPTHBIX MHOTI'OI'paHHUKAX.

74

[Tapa mapanienbHbIX INIOCKOCTEN Ha
CKPEILUBAIOIIUXCS MPAMBIX, PACCTOSTHUE

MECKAY CKPCIIUBAOIUMHUCS IIPSAMBIMU B
IIPOCTBIX CUTYyAIUAX.

75

PaccrosHue oT ToUku 10 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 ITIIOCKOCTH.

76

Breruucnenue paCCTOHHI/Iﬁ MCKIAY
CKPCIIUBAOIIUMUCA IIPAMBIMHU C IIOMOIIbBIO

HepHeHﬂHKyﬂﬂpHOﬁ IIJIOCKOCTH.

77

TpexrpanHslii yroj, HEpaBEHCTBO VIS
TpexrpanHbIX yrioB. Teopema IIudaropa,




TEOPEMBbI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOTO YIJIA.

DneMeHTHl chepUIECKO TeOMETPHH:

8 reo0JIe3UYECKUe JIMHUU Ha 3eMJIe.

79 KonTpoabHnas padora Ne 3 «Yrubl u
PACCTOSTHUSD)

80 CucremaTtu3zanus 3HaHuil « MHOrOrpaHHUK
U €ro 3JIEMEHThD»

81 [MTupamua. Buasl nupamua. [paBuibHas
nMpamuja.

82 [Ipusma. [Ipssmast 1 HaKJIOHHAs IPU3MBI.
[IpaBuibHas npu3ma.

83 [Ipsimoit napainenenunesn, npsIMOyroJIbHbIN
napajuiesenumnes, Kyo.

84 Brinyknbsie MHOTOrpaHHUKHU. Teopema
Ditnepa.

Brinykibsie MHOTOrpaHHUKHU. Teopema

85 Ditnepa. [IpaBusbHbIC U NOTYNIPABUIILHbBIC
MHOTOTPaHHUKH.

86 KonTpoabHnasi padora Ne 4
«MHOTOrpaHHUKN»

87 [lonATHE BEeKTOpa Ha IJIOCKOCTH U B
MIPOCTPAHCTBE.

88 CymMma BEKTOpOB.

89 Pa3HocTh BEKTOPOB.

90 [IpaBuno napamienenunena.

91 YMHOKEHHE BEKTOpa Ha YUCIIO.




Paznoxenne BekTopa o 6asucy Tpex
BEKTOPOB, HE JICKALUX B OJHOMU

92
IJIOCKOCTH.

93 CkansipHO€ TIPOU3BEICHUE.

94 Brruncnenue yria Mex1y BEKTOPaMH.

95 [IpocTeiimme 3a1a4m ¢ BEKTOPaMH.

96 [IpocTeiimme 3a1a4m ¢ BEKTOPaMH.

97 [IpocTeiimme 3a1a4m ¢ BEKTOPaMH.

98 [IpocTeiimme 3aqauu ¢ BEKTOPaMH.
O00011IeHNE U CUCTEMATH3aIMs 3HAHUH

99 «B3auMHOE pacmoioKeHUe MPSMBIX H
IJTOCKOCTEMN B MMPOCTPAHCTBE

100 O06001IeHne U cucTeMaTH3aus 3SHAaHUH
«MHOTOTrpaHHUKW

101 HToroBasi KOHTPOJIbLHAN padoTa

102 HToroBasi KOHTpOJILHasI padoTa

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

0O000111€
HHE U
cHcTeMaT
n3anus
3HAHHI:
aHaIu3
KOHTPOJT
bHOM
paboTHI.




TEMATHYECKOE IINTAHUPOBAHUE, 'TEOMETPHUS 11 KJIACC

KosmnyecTBo yacos
Ne i/ HaumeHnoBaHue pa3iesioB 1 TeM IPOrPaMMBbI Beero Koutpoabubie | IlpakTnueckue
padoThI padoThI
1 AHanuTndeckas reoMeTpus 15 1
2 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus 3HAaHUI 15 1
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTU U 0OBEMBI KPYTIIBIX Tell 1
6 JIBoxeHust 1
7 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUT 17 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
IHOYPOYHOE IIVIAHUPOBAHUE, TEOMETPHUA 11 KJTACC
JJIeKTPOHHBbIE
Hara undposbie
KoauvecTBo yacos H3yuyeHusi | oOpa3oBaTebHbIE
n/n Tema ypoka pecypchl
Beero Kontpoabubie | IlpakTnueckue
padoTbI padoThI
IToBTOpenue Temb! «KoopauHaTh
1 BEKTOpA Ha IUIOCKOCTH U B
IIPOCTPAHCTBE»




[ToBTOpenue tembl «CkansipHOE

2 IIPOU3BEACHNUE BEKTOPOB»

3 [ToBTOpEeHue Tembl «BbIUKCIICHHS yIiia
MEX Y BEKTOpaMU B IPOCTPAHCTBE»

4 [ToBTOpEeHUE TEMBI «YpaBHEHUE MPSIMOH,
MIPOXOAALIEeH uepes IB€ TOUKU

5 YpaBHEHHE IOCKOCTH, HOPMAaJb,
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax.

5 YpaBHEHHE IOCKOCTH, HOPMAaJb,
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax.

7 BekropHoe nmpousseeHue.

3 JIuneliHbIE HEPABEHCTBA, JINHEWHOE
MIPOrpaMMHUPOBaHHUE.

9 JIuHeiiHbIe HEpaBEHCTBA, JIMHEHHOE
IIPOrPaMMHUPOBAHHUE.

10 AHanuTHYeCcKue METObI pacuéra yria
MEXAY NPSMBIMHA B MHOTOT'DAHHHKAX.

1 AnanuTryecKkue MEeTobl pacuéra yria
MEXAY NPSIMBIMHA B MHOTOT'DAHHHKAX.

12 ®dopmyna pacCTOSHHS OT TOUKH [0
IJIOCKOCTH B KOOPJIUHATAaX.

13 HaxoxzaeHne paccTossHUM OT TOUKH JI0
IUIOCKOCTH B KyOe.

14 HaxoxzaeHne paccTostHUM OT TOUKH J10
IJIOCKOCTH B NTPaBUJIBHOM NMUPAMUJIE.

15 KonTpoabnas padora Ne 1

«AHaJIUTHYECKAS reoMeTpus»




16

CeucHus MHOTOI'paHHUKOB: CTAHAAPTHLIC
MHOT'OI'paHHUKH.

17

CeucHus MHOT'OTPaHHUKOB: METOJ
CJICIOB.

18

CeucHus MHOT'OTPAaHHUKOB: CTAHAAPTHBIC
IIJIOCKOCTH, IIEPECCUCHUA IIPAMBIX U

IJIOCKOCTEN.

19

[TapannenbHbIe NPSAMBIE U TNTIOCKOCTH:
MapajuIeIbHbIE CEUECHHUS.

20

[TapannenbHbIe IPSMBIE U TNTIOCKOCTH:
pacyer OTHOIIEHHUI.

21

[TapannensHbIE IPSMBIE U TNTIOCKOCTH:
YIJIbI MEXKAY CKPEIIUBAIOIIMMUCS

IIPpsAMBIMH.

22

[lepnieniukynspHbie IpsIMbIE U
MJIOCKOCTHU: CTaHJIapPTHBIE MaphI

MEePIEeHIUKYIIAPHBIX IJIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPAHHHUKOB.

23

[lepnientukynspHbie IpsIMbIE U
IJIOCKOCTHU: TeOpeMa o0 Tpex
MePIEeHIUKYIIApax.

24

[lepnieniuKynsapHbIE TIPSIMBIC U
TJIOCKOCTH: BBIYMCIICHUS AJTUH B

MHOT'OI'paHHUKAaX.

25

IToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIbI TS TUTOIIAEH,

CO00paxeHus Moa00us.




26

[ToBTOpEHUE: MO MHOTOYTOJILHUKOB,
(hopMyITBI TSI TIIOMAACH,

COO0paxXeHMS IMO00Hs.

27

[ToBTOpEHUE: MIOMAAX MHOTOYTOJILHUKOB,
(hopMyITBI TSI TIIOMIACH,

cooOpakeHHs ToI00us.

28

[Tnomamym cedeHnit MHOTOTPaHHUKOB:
TUTOIIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha

YacTH, COOOpPa)KEHHUs MOI00usI.

29

[Tnomaaw cedeHnii MHOTOTPAHHHUKOB:
TIOMIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha

YacTH, COOOpPa)KEHHUs MOT00uSI.

30

KountpoJsbHas pa6ora Ne 2
«IloBTOpenue: MHOrorpaHHUKM.
Ceuenusn

MHOTI'OIrpaHHHUKOB»

31

O6bem Tena. O0beM MPSMOYTOIBLHOTO
napasuieJienure/a.

32

3anauu 00 yIBOCHHH KyOa, O KBaapaType
Ky0a; O TPUCEKIUH YTJIa.

33

CTepEEOMCTpI/I‘IeCKI/Ie 3aJa4yu, CBA3aHHBIC C
00BEMOM IpAMOYT'OJIbHOTO

ImapajiCaCIrumIicaa.

34

HpI/IKHa,[[HLIe 3aaa4u, CBA3aHHBIC C
BBIUHCIICHUEM 00beMa IpsAMOYTOJIBHOTO

HnapaJureJICiuIicaa.




35

O0beM npsMOi TPU3MBI.

36

CrepeoMeTpHuuecKue 3aJjauu, CBI3aHHBIE C
BBIUHCIIEHUEM 00BEMOB TPSMO

IIPU3MBL.

37

[Ipuknaanbie 3aa9u, CBI3aHHBIE C
00BEMOM MIPSIMON TIPU3MBI.

38

Brrunciaenue o0beMOB T€N C HOMOIILIO
omnpeneneHHoro uHTerpana. Oobem

HAaKJIOHHOH IPU3MBI.

39

Brrunciaenne o0bEMOB TEN C HOMOIILIO
ompeneneHHoro uHTerpana. Oopem

HAKJIOHHOW TUPaMHUJIbIL.

40

dopmyna oObeMa MUPAMUIBI.
OTHomIeHNE 00BEMOB MUPAMHJT C OOIIIIM
YTJIOM.

41

dopmyna oObeMa MUPAMUIBI.
OTtHomeHrue 00beMOB MUPAMUJ] C OOIIIUM
YIJIOM.

42

CTepeOMeTquecm/Ie 3aaa4u, CBA3aHHBIC C
BBIYHCJIEHHEM 00HEMOB HAKJIOHHOM

IIPpU3MBEI.

43

CTepEEOMeTpI/I‘IeCKI/Ie 3aJa4yu, CBA3aHHbIC
¢ o0BpeMaMu nmupamMuabl.

44

[Tpuknanueie 3amaun mo Teme «O0beMbl
Te», CBA3aHHBIE ¢ 00bEMOM HAKJIOHHOM

45

IIPpU3MBI.




[Ipuknagueie 3agaun 1o TeMe «OOBEMBbI

46 TEID», CBA3aHHBIE C 0OBEMOM MHUPAMHU/IBL.
47 [Tpumenenne o6beMoB. Beruncienue
PaccTOSHUS 10 TUIOCKOCTH.
48 Kontpoabnas padora Ne 3 «O0bem
MHOTOTPaAHHUKA)
HunuHapuyeckas MOBEPXHOCTb,
49 00pa3yroIne WIHHIPAISCKON
MTOBEPXHOCTH.
50 Hunuaap. [psmoii KpyroBon HUIHHIIP.
[Tnomaas MOBEpXHOCTH LUJIMHAPA.
51 Konndeckas moBepXHOCTh, 00pa3yromme
KOHMYECKOU oBepXHOCTH. Konyc.
59 CedeHue KOHyca MI0CKOCThIO,
napajuiebHOM MI0CKOCTH OCHOBAHMUSL.
53 VYceuennsiit konyc. M3o0paxkenue
KOHYCOB U YCE€UYEHHBIX KOHYCOB.
54 ITmomans OOKOBOM U ITOTHOMI
MMOBEPXHOCTU KOHYCA.
55 ITmomans OOKOBOM U ITOJTHOMI
MMOBEPXHOCTU KOHYCA.
CrepeoMeTpHuueckue 3aa4uu Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHUE,
o6 HOCTPOEHHEM
CEYEeHMI IIWINH]Ipa, KOHYCA.
CrepeoMeTrpuueckue 3ajaun Ha
57 JI0Ka3aTesIbCTBO U BBIYHCIICHHUE,

MOCTPOCHUEM




CEYEHU LIWIMHAPA, KOHYCA.

58

[IpuxnagHeie 3a1a4u, CBI3aHHBIE C
HWIHHAPOM.

59

[IpuknagHeie 3aa4u, CBI3aHHBIE C
HWIHHAPOM.

60

Cdepa u map.

61

Ilepeceuenue chepsl 1 mapa ¢
mockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bua n n3o0paxkeHue mapa.

62

Ilepeceuenue chepsl 1 mapa ¢
miockocThio. Kacanue mapa u chepsl

IUIOCKOCTBI0. Bu 1 M300pakeHue mapa.

63

VYpasuenue chepsl. [Inomans chepst n
€€ 4acTeu.

64

Cummetpus cdepsl U mapa.

65

CrepeomeTpruecKue 3a1aui Ha
JI0Ka3aTeIbCTBO U BBIYHCIICHHUE,
CBsI3aHHBIC CO

cdepoii u mapom, NOCTPOESHUEM UX
CEUEHUH TIOCKOCTHIO.

66

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHHC,
CBA3aHHBIC CO

cdepoit u mapom, MOCTPOESHHUEM UX
CEUYEHHUH IIJIOCKOCTBIO.

67

[TpuknagHbie 3a1a4n, CBSI3aHHBIE CO
cdepoii u mapom.




[ToBTOpEHME: OKPYKHOCTH Ha MJIOCKOCTH,

63 BBIYHCIICHUS B OKPYKHOCTH,
CTaHJIapPTHBIE TIOJ00MSI.
69 Paznmunbie KOMOMHAIIMY TEJT BPAIICHUS
Y MHOTOTPAHHUKOB.
70 3anaun o Teme «Tena U MoBEPXHOCTH
BpAIICHUS
71 3anaun o Teme «Tena u MoOBEPXHOCTH
BpAIICHUS
79 KonTtpoabHnas pa6ora Ne 4 «Tesa u
MOBEPXHOCTH BPAIEHHS
73 O6bvem mmuuHApa. Teopema 00 0Obeme
MPSIMOTO IAJIMHJIPA.
Brruncnenue 00beMO0B Tell C TOMOUIBIO
74 omnpeneneHHoTo uHTerpana. Oopem
KOHYyca.
75 ITmomanu GOKOBOM U ITOJTHOMI
MMOBEPXHOCTU KOHYCA.
CrepeoMeTpHuecKUe 3a/]aui, CBSI3aHHbIE C
76 BBIYHCIIEHUEM 00bEMOB IIMIIMH/PA,
KOHYyca.
77 [Ipuknanueie 3amaun 1o TeMe «O0beMbl
Y TUIOILA N TIOBEPXHOCTEH Tel.
OO0beM 1apa U mapoBOro CEKTOpa.
78 Teopema 06 o6beme mapa. [lnomans

cdepsl.




CrepeomeTpruecKue 3a/1auu, CBS3aHHbIC
C BBIYHCIIEHUEM 00BEMOB I1apa,
[IAPOBOTO CErMEHTA U [IIAPOBOTO
CeKTopa.

79

[Ipuknagueie 3agaun 1Mo Teme «OOBEMBI
TEJ», CBSI3aHHBIE C 00BEMOM IIIapa

omaeio cepbl. COOTHOLIEHUS MEXKITY
TUIOMIA/ISIMH TIOBEPXHOCTEH HOOBEMaMU
MOJJOOHBIX TEJI.

80

[TomoOHbIE TENTa B TPOCTPAHCTBE.
W3menenne ooGbeMa mpu 1mo100uu.

81

CrepeoMeTprieCcKue 3a/1a4uH, CBI3aHHBIC C
BBIYUCIIEHUEM 00BEMOB TEN U

IJTONIAJIEH TOBEPXHOCTEH.

82

KonTpoabHast padora Ne 5 «Ilmomaau
MOBEPXHOCTH U 00beMbl KPYIJIbIXTE»

83

JBuxenus npoctpanctsa. OToOpaykeHusl.
JIBuKEeHUs U paBEHCTBO (PUTYD.

OO0111e CBOMCTBA IBUKECHUIA.

84

Bupl iBukeHMil: mapaienbHbI
MePEHOC, [ICHTPaJIbHAsS CHUMMETPHS,
3epKaJbHasiCHMMETPHsI, IOBOPOT BOKPYT
MPSMOH.

85

[IpeobOpazoBanus nogoous. [Ipsmas u
cdepa Diinepa.

86

FGOMeTpI/ILIeCKI/IC 3ala4v Ha MPUMCHCHUC
JABHIKCHUA.




87

KonTtpoabnas padora Ne 6 «BekTopbl
B IIPOCTPAHCTBE»

88

Oo6o06m1aromee MOBTOPEHNUE TOHATHIA U
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB,CHCTEMAaTH3AINS 3HAHHI
«ITapamienbHOCTh NPSAMBIX U INIOCKOCTEMN
B

HPOCTPAHCTBE)

89

O6o061maroniee NTOBTOPEHUE MOHITUN U
MeToJI0B Kypca reomerpun 10-11 kaccos,

cucTeMaTu3anus 3HaHni: «BeKTopsl B
IIPOCTPAHCTBE»

90

O6o0061maroniee NOBTOPEHUE MOHITHH U
METOJIOB Kypca reometpun 10-11
KJIaCCOB,CHCTEMAaTH3AIIHS 3HAHHIA:
«BeKTopbI B IPOCTPaHCTBE»

91

O6o0matomiee MOBTOPEHHUE MOHIATHH 1
MeToJI0B Kypca reomerpun 10-11 kmaccos,

cucreMmarusanus 3Hauuii: «O0pemM
MHOTOTPaHHUKa»

92

O06oOmatroiiee MOBTOPEHUE TIOHITHH U
MeTo/10B Kypca reomerpun 10-11 kmaccos,

cucreMarusanus 3Hannii: «O0beM
MHOTOTPaHHUKa»

93

Oo6o0611aroriee MOBTOPEHNE MOHATHIA U
MeToJI0B Kypca reomerpun 10-11 knaccos,

cucrtemMatusanus 3Hanni; «Ilnomagu
MOBCPXHOCTU U 00BEMBI KPYIJIBIX TCID>




94

Oo6o06m1aromniee MOBTOPEHNUE TOHATHIA U
MeToJI0B Kypca reomerpun 10-11 xmaccos,

cucreMarusanug 3Hauu: «lmomagm
MTOBEPXHOCTH U 0OBEMBI KPYTIIBIX TEID)

95

Hrorosasi koHTposbHasi pabora Ne7

96

Hrorosasi konTposibHasi padora Ne§

97

[ToBTOpenue, 06001ICHIE U
CHUCTEeMaTU3alrs 3HAHU.

98

Hctopus pa3BUTHS CTEpPEOMETPUN KaK
HAyK! U €€ POJb B Pa3BUTHH

COBPEMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT U,

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTHU

COBPEMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHM.

100

HcTopus pa3BUTHS CTEpEOMETPUN KaK
HayKH U €€ pojib B pa3BUTUU

COBPEMCHHBIX MHXXCHECPHBIX U
KOMIIbIOTCPHBIX TEXHOJIOTHM.

101

HcTopus pa3BuTHS cTEpEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUHU

COBPCMCHHBLIX MHKCHCPHbBIX U
KOMIIBFOTCPHBIX TEXHOJIOTHIA.

102

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTH.

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




YEBHO-METOJINYECKOE OBECIIEUEHUE OBPA30BATEJLHOIO
MPOLIECCA

1. 'eometpus. 10- 11 knaccol: yue6.: 6a3oBsiil u npodui. ypoau / [JI.C.AtanacsH, B.O.
byry3zos, C.b. Kagomues u np.] — M.: [Ipocsemenue, 2022
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