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MMOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHus, Tak Kak 0OECIIEYNBAET BO3MOYKHOCTh U3yUEHUS TUCLUUIUIMH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTAPHOIO IIMKJIA.
[lockonbky  JOrMYecKOe  MbIIUICHHE,  (GopMUpyeMOe  TNpH  H3YYCHHUHU
00y4arIUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKICHUM NPU PELICHUH N€OMETPUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb TIHIOTE3bl HENOCPEICTBEHHO
VCIIOJB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
duznyueckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro kypea «I'eomerpusk» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE HHAMBHUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTuka u
uHbpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHS U
UCIIONb30BaHusl Oosee TIHyOOKMX TIEOMETPHUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX T€OMETPUH, U HEOOXOIUMBIX ISl YCIEIIHOTO NPOPECCUOHATBHOIO
o0pa3oBaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuopureTHbIMH 3a7auaMu Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE,
pPaCIIMPSIONIMMH U YCUITUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne NMPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KyJIBTYpPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMHUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJSIOUIMX OIKCHIBATH M U3Yy4aTb
pa3HbIC SBJICHUS OKPYKAIOLIEr0 MUPa, 3HAHUE MTOHATUMHOTO aIapara no pasaeiny
«CrepeomeTpus» yueOHOro Kypca reOMeTpuu;

(GopMupOBaHHE  yYMEHHUS  BJAJETh  OCHOBHBIMM  HOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTYypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynT U yMeHHE UX MPUMEHSTb, YMEHHs OKa3bIBaTh TEOPEMBbI M HAXOIUTH
HECTaHJIapPTHBIE CIIOCOOBI peIIeHUs 3a/1a4;

(opMUpOBaHKME YMEHUS PacllO3HABATh HAa YepTEXkKaxX, MOAEIAX U B peaJIbHOM
MUpPE MHOIOTPaHHUMKM M Teja BpallCHUs, KOHCTPYHMPOBATH I'€OMETPUYECKUE
MOJENH;

dbopMupOBaHHE NMOHWMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeEMaTHYECKUX TEOpHUil, (OPMUPOBAHME NOHMMAHHUS POJM AKCUOMATHKU IpU
IIPOBEICHUN PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AITOPUTMOB
peleHns, YMEHUs UX IPUMEHSTh, NMPOBOJAUTH JI0KA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMupOBaHHE MPEICTaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpPHU



000CHOBAaHWY MAaTEeMAaTHUECKUX YTBEPKICHUN M PO AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHWME MHTEJUIEKTYyaJIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECA K U3YUEHUIO TE€OMETPUU;

dbopmupoBanre (PYHKITMOHATILHONW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PAClo3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX KU3HEHHBIX CUTYyalUsX U MPU HU3YUYCHHUH JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJEINEH,
WHTEPIPETALNN ITOTYYECHHBIX PE3YIIHTATOB.

OCHOBHBIMH COJIEp’KaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpusi» B
10-11 xmaccax sBuswoTcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CohopmynupoBanHoe Bo ®PI'OC COO TpeboBaHME «yMETh OMNEPUPOBATH
MOHATUSIMWY», PEICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOydYeHUS B
10—-11 kyaccax, OTHOCHTCSI KO BCEM COJIEpKaTEJIbHBIM JIUHUSAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpeaensercds He  TOJbKO IO
COJIepKaTeNbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepasibHON paboueit
IpPOrpamMMbl, pacHpeleNEHHbIM MO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MMPUHIUITHAIBLHBIM BOIIPOCAM 00yYaroluecs
oOpamayiuich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHMW30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEIOBATENBHO U OCTYMATENBHO, C
coOJTI0/IeHNEeM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYarOIIMXCs, PACIIUPSIS U yrayOmsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycnoBus g auddepeHnmanu  oOyd4eHHS, TOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOJKEHUIO M3YyUYEHUS MATEeMaTHKU C
yaéToM BbIOOpa Oymymiedr mpodeccun, oOecreunBas NMPEEMCTBEHHOCTh MEXKIY
o0muM 1 poeccroHaTLHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOGHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kitacce — 102
yaca (3 yaca B HEJIEJIIO0).



COJAEPXXAHUE OBYUYEHUA
10 KJTACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATUS CTepEeOMETpUH. Touka, MpsMasi, MIOCKOCTh, MPOCTPAHCTBO. [loHSATHE 00 aKCMOMAaTHUYECKOM
IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMmHO€E pacnoyioxkeHNUE NPSIMBIX B MPOCTPAHCTBE: MEPECEKAIONTNECS, MAPATIIETBHBIE U CKPEIIUBAIOIINECS MPSAMBIE.
[Ipu3Haku cKpemmBaromuxcs nNpsAMbIX. [lapanneabHOCTh NPSIMBIX M IUNIOCKOCTEW B IPOCTPAHCTBE: NapaJlICIbHbIEC PSIMbIE
B MPOCTPAHCTBE, MAPAUIEIIBHOCTh TPEX NPSIMBIX, NAPALIEIBHOCTD NPSIMOM M IUIOCKOCTH. llapamienbHoe u neHTpanpHoe
POEKTUpOBaHKE, n300pakeHue ¢uryp. OCHOBHBIE CBOMCTBA MapajUiedbHOTO MpoeKTupoBaHus. M300paxenue Guryp B
MapajuleIbHOM NPOEKUHUH. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIrOJl MEXAY MPSIMbBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEH: IAPAJUIENbHBIE IUIOCKOCTH, CBOMCTBA NapaJUICIbHBIX IUIOCKOCTEW. IIpocrenmme
IPOCTPAHCTBEHHBIE (PUTYpBI HA TIIOCKOCTH: TETPadIp, NapaljiesIeuIe/], TOCTPOCHUE CEYSHU.

[lepnieHIMKYIAPHOCTD NPSIMOM U IUIOCKOCTH: NMEPIEHAUKYIAPHBIE MPSIMBIE B IIPOCTPAHCTBE, MPSAMBIE MTapaJUIeIIbHBIE
U TEpPIEHANKYISPHbIE K IUIOCKOCTH, MpPU3HAK NEPHEHAUKYISIPHOCTU MPAMOM M IUIOCKOCTH, TEOpEeMa O MPsIMOM
MEPIEHIUKYIJISIPHON TIIOCKOCTU. OpTOroHaabHOE NpoeKTUpoBaHue. [leprneHauKynsp U HaKJIOHHBIE: PACCTOSHUE OT TOUKHU
70 TUIOCKOCTH, PAacCTOSIHUE OT MpsIMOM [0 IUIOCKOCTH, MPOEKIHs (Urypbl Ha IJIOCKOCTh. llepneHAuKyIspHOCTh
IJIOCKOCTEN: MPU3HAK NEPIEHAUKYIIIPHOCTH IBYX IUIOCKOCTEN. Teopema o0 TpEX NepIeHIUKYJIIApaXx.

VYrabl B IPOCTPAHCTBE: YO MEXKY MPSIMOM U MJIOCKOCTBIO, IBYTPaHHBIN YIOJI, IMHEHHBIN YroJl ABYTPAHHOTO YIJIA.
TpéxrpaHHblii 1 MHOTOTpaHHbIE yribl. CBOMCTBA IVIOCKUX YIII0B MHOTOIPAaHHOTrO yriia. CBOKMCTBA INIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CUHYCOB JJIs1 TPEXTPAHHOIO YIJIA.

MHororpaHHuKHu

Buapel MHOTOrpaHHHKOB, pa3BEpTKa MHOTOTpaHHMKA. [Ipu3ma: n-yronpHas nmpusma, IIpsMas U HAKJIOHHAs NIPU3MBI,
OOKOBasi M TMOJHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunes, NpSAMOYTOABHBIM MapajuieNenuIe]] U €ro CBOMCTBA.
Kparuaifimne nytd Ha MOBEPXHOCTU MHororpaHHuka. Teopema Oinepa. IIpoctpanctBeHHass Tteopema Iludaropa.
[Mupamuia: n-yronpHas nupamuia, IpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHeil MpaBUIBLHON



nupamubl. [IpaBUibHbIE MHOTOIpDAaHHHMKM: IpaBUJIbHAsA MpU3Ma U IpaBUJIbHAs NMHUPAMUJA, NpaBUIIbHAS TPEYroOJIbHAS
nUpaMua W TMpaBWIBHBIN TeTpasap, KyO. llpencrtaBieHune O MpaBHIIBHBIX MHOTOTPAHHUKAX: OKTajJap, AOACKAdIAp U
UKOCa3IP.

Briuucnenue 31€MEeHTOB MHOTOIPAaHHUKOB: pE€Opa, nuaroHaiu, yrisl. [lnomaas OOKOBOW MOBEPXHOCTH M MOJIHOM
MOBEPXHOCTU MPSAMOW MPU3MBI, IJIOMIAb OCHOBAHMM, TeopeMa O OOKOBOHM MOBEPXHOCTU MpsiMOM mpusmbl. [lnomanb
OOKOBOM IMOBEPXHOCTU U MOBEPXHOCTH MPABWIBHOW MUPAMUbL, TEOPEMA O TUIOLIAAN YCEUEHHOW MUPAMUIBI.

CuMmMmeTprs B MPOCTPAHCTBE. DJIEMEHThl CUMMETPHM NPABUIBHBIX MHOTIOIPAHHUKOB. CUMMETpHS B NPaBUIBHOM
MHOTOTPaHHHUKE: CHMMETPUS NTapajlieenuneaa, CAMMETPHUS MPABUIIbHBIX MPU3M, CHMMETPHS MPABUILHON MUPAMHUIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsiTUS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, /JIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI KOJUIMHEAPHBIE,
COHAIPABJIEHHBIE U MTPOTHUBOIIOJIOKHO HANPABIIEHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKE€HHE BEKTOpa Ha uncio. CBOWCTBA CIOKEHHS BEKTOPOB.
CBoiicTBa YMHOXEHHMsI BEKTOpa Ha yucio. [loHsTue koMmiianapHbie BEeKTOphI. [Ipu3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapasmenenurena. TeopemMa O pa3oKEHUMM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. [IpsiMoyrosbHas
cUCTEMa KOOpAHMHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. CBs3b MEXIY KOOpAMHATaMHU BEKTOpPa M KOOPAMHATAMM
TOYEK. YTOJI MEXKIy BeKTopamu. CKasIpHOE MPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: UMAMHIpPUYECKAs MOBEPXHOCTb, KOHMYECKAas MOBEPXHOCTh, cepuueckas MOBEPXHOCTb, 00pa3yrolne
noBepxHocTed. Tena BpallleHus: LMIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. BzaumHoe pacnonoxxeHue cepbl u
IUIOCKOCTH, KacaTebHas INIOCKOCTh K cdepe. M300paxkeHne Ten BpalieHus Ha II0CKOCTH. Pa3BépTka HUIMHAPA U KOHYCA.
CummMmertpust cepsl 1 mapa.

O6béM. OcHoBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME IPSIMOYTOIBHOTO MapaljieNieNunea U CASACTBHS U3
He€. O0BEM MpsAMOI U HAKIIOHHOM MPU3MBI, HUJIWHAPA, THpaMuAbl U KoHyca. O0BEM mapa U apoBOro CErMeHTa.



KoMOuHanuy Ten BpalmieHuss U MHOrorpaHHukoB. IIpu3ma, BIMcaHHas B UWJIMHAP, ONMCAaHHAs OKOJO LIWJIMHJIPA.
[lepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTOTpaHHUKA, OTTMCAHHOTO
oKoJ10 c(hepsl, chepbl, BIUCAHHONW B MHOTOTPAHHUK HIIM TEJIO BPAILCHHUS.

[Tnomanp MOBEpXHOCTH LWIMHAPA, KOHYca, Mmomanb chepsbl u e€ yacteid. [logobue B mpocrpancTse. OTHOIIEHNE
00BEMOB, IUIOLWAAEeH NoBepxHOcTeH MNOoAoOHBIX ¢uryp. IlpeoOpasoBanune mnonoOusi, romorerus. PemieHue 3agau Ha
IIJIOCKOCTH € HUCIIOJIb30BAaHNEM CTEPEOMETPUUECKUX METOI0B.

[TocTpoeHue ceyeHnil MHOTOTPAaHHUKOB MU TE€J BPAILEHUSA: CEYEHUs LMWIMHApPA (HapaJUIebHO M NEPIEHIUKYJISPHO
OCH), CEYEHMs KOHyca (TapajulebHbleé OCHOBAHUIO U MPOXOAIINE YepEe3 BEPIIMHY), CEUEHUS 11apa, METOABI IOCTPOEHUS
CEYECHMI: METOJ| CIIEI0B, METOJl BHYTPEHHETO ITPOEKTUPOBAHMSI, METO IIEPEHOCA CEKYLIEH TUIOCKOCTH.

BekTopsbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B npoctpancTBe. Onepanuu Haj BeKTOpaMd. BekTOpHOE yMHOKEHHE BEKTOpOB. CBOMCTBAa BEKTOPHOIO
yMHOXeHus. [IpsMoyronpHas cucrtema koopauHar B IpocTpaHcTBe. KoopauHatel BekTopa. PasnoxeHne BekTopa Io
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IIPU PELLICHUU F'€OMETPUUECKUX 3a]1a4.

JABuKeHMsI B IPOCTPAHCTBE

JIBuxenust mpoctpancTBa. Otobpaxenus. [[BuxeHuss u paBeHCTBO ¢uryp. OOmme CBONCTBA ABMKEHUN. Buib
JBUKEHUW: MapajulesIbHbIA IEPEHOC, LEHTPAJbHAas CHUMMETpPHs, 3€pKallbHas CUMMETpPHs, HNOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.

MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YUEBHOI'O KYPCA «TEOMETPHUS» (YTJIYBJEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpasxkaanckoe BoCIUTaHHE:
c(OpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMN O0YUYaIOIIErocsi Kak akKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUHUCKOTO
oO11ecTBa, NPEJCTABICHUE O MAaTEMAaTHUECKUX OCHOBAaX (DYHKLIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, ABJICHUH, IPOLEYP



rpakIaHCKOro oO01ecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOJEHCTBOBATh C COLIMAIbHBIMU HHCTUTYyTaMU B
COOTBETCTBHUH C X (YHKIIMSIMU U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUMCKON IPAKIAHCKOW UACHTUYHOCTH, YBAKEHHS K MPOILUIOMY U HACTOSIIEMY POCCUMCKOM
MaTE€MaTHUKH, IIEHHOCTHOE OTHOUIEHUE K JOCTHXKEHHSIM POCCUMCKMX MAaTeMaTHUKOB W POCCHUMCKOM MaTeMaTH4eCKOU
IITKOJTBI, MCTIOJIb30BaHME 3TUX JOCTHIKEHUHN B JPYTUX HAyKax, TEXHOJIOTHUAX, Chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHUE JAYXOBHBIX IIEHHOCTEH pOCCUHCKOro Haponaa, chopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3THUECKOIO
MOBEJCHUS, CBA3AHHOTO C NPAKTUYECKUM IMPUMEHEHHUEM JIOCTH)KEHHM HayKH M JESTENbHOCTHIO YUYEHOTO, OCO3HAHME
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYyAYIIErO;

4) 3cTeTH4YecKoe BOCTIUTAHHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUAs 3CTETUKY MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pelIeHui, paccyX1€HUii, BOCIPUUMYUBOCTh K MATEMAaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHATh MaTEMaTHYECKHWE 3HAHWSI B MHTEpPEcax 370pOBOT0O M Oe3ormacHoro obpasa
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (30POBOE MHUTaHWE, COATTAHCUPOBAHHBIM PEXUM 3aHATUNA U
OTHbIXa, peryisapHas ¢u3ndeckas aKTUBHOCTH), (U3MYECKOE COBEPIICHCTBOBAHWUE TIPU 3aHSATHUSAX CIOPTUBHO-
03/I0pPOBUTEIBHON JIEATENTbHOCTBIO;

6) TpyoBOE BoCIUTAHME:

TOTOBHOCTh K TPYIy, OCO3HAaHWE IIEHHOCTH TPYIOJIOOMS, MHTEpeC K pa3audHbiM chepaM mpodeccrnoHambHOMI
NESATETLHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW U €€ TMPWIOKEHUSMU, YMEHUE COBEpPINATh OCO3HAHHBIN BBIOOP Oymyrei
npodeccu U peann30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTEMaTUYECKOMY
00pa3oBaHMI0 M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K AKTMBHOMY YYAacCTHIO B PEIICHUH
MPaKTUYECKUX 3a]1a4 MaTeMaTU4YeCKON HApaBI€HHOCTH;

7) 3K0JI0THYEeCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh SKOJOTUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS COIMATHLHO-3KOHOMUYECKHUX IPOIECCOB Ha
COCTOSIHUE TIPUPOTHON U COLMAIBHON CPEeJibl, OCO3HAHUE TJI00AIBHOIO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, OpUECHTALINS



Ha IPUMEHEHNE MaTEMaTHUECKUX 3HaHUHN IS PEIICHUS 33/1a4 B 00JIACTH OKpY>KAIOIIeH Cpeibl, INIaHUPOBAaHNE MTOCTYIIKOB
Y OLICHKU X BO3MOXKHBIX MOCIEACTBUH I OKPYKAIOIIEH Cpebl;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOLIECTBEHHON
IPAKTUKW, MOHMMAHHWE MAaTEMAaTUYECKOW HayKM Kak c@epbl 4YeJOBEYECKOW [EATENbHOCTH, ATAloOB €€ pa3BUTHS U
3HAYMMOCTH ISl Pa3BUTHS LMBUIIM3ALMH, OBJIAJICHUE SI3bIKOM MAaTEMATHUKU U MaTEMaTHYECKOW KyJIbTYpPOU KaK CPEACTBOM
NO3HAHHUS MHpPA, TOTOBHOCTH OCYULIECTBJISATh MPOEKTHYIO M MCCIEIOBATENbCKYIO AECSATENBHOCTh WHIAMBUIYAIBHO U B
rpymnre.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHUS

ba3oBble j1ornyeckue AeicTBus:

BBISIBIISAITh M XapaKTEPU30BaTh CYIECTBCHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, TOHSATHI, OTHOIICHUN MEXKITY
MOHATUSAMHU, (HOPMYJIUPOBATh OMNPEACICHUs] TOHATHHA, YCTaHABIMBATh CYIIECTBEHHBIM TMPHU3HAK KJacCU(UKAIUH,
OCHOBaHUs JJ1s1 0000IIEHUS 1 CpAaBHEHUS, KPUTEPUH IPOBOIUMOTO aHAJIH3a,;

BOCTIPMHUMATh, (DOPMYJIMPOBATh U MPEOOPA30BHIBATh CYKICHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, CAMHUYHBIC,
YaCTHBIC U 00IIHE, YCIIOBHEIE;

BBISIBIIITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpEYHs B (aKTax, JAHHBIX, HAOTIOJCHUAX H
YTBEPXKACHUSIX, TIPEIaraTh KPUTEPHUH TSI BBISIBIICHUS] 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;

JieNnaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX W WMHIYKTUBHBIX YMO3AKIIOUYCHHM,
YMO3aKJTFOUYCHNHN TI0 aHAJIOTHH,

MPOBOJIUTH CAMOCTOSITEJIHHO JIOKA3aTeIhCTBA MATEeMAaTHYECKUX YTBEPKIEHUW (MPSMBIE W OT MPOTHBHOTO),
BBICTPAWBATh ApPTyMEHTAIUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBL;

BBIOMpaTh CHOCO0 peleHus y4eOHOM 3ajiaun (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIICHUs, BHIOMpaTh HauboJiee
TOIXOJISTIHAHA ¢ y4ETOM CaMOCTOSTEIBHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciieoBarebCKue JeHCTBUSA:



WCITOJIb30BaTh BOTIPOCKHI KaK MCCIEN0BATEILCKII HHCTPYMEHT MO3HAHUS, (JOPMYIMPOBATH BOIIPOCHI, (PUKCHUPYIOIIHE
MPOTUBOPEYHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMHpPOBATH THUIOTE3y, APTYMEHTHPOBATH CBOIO
MO3UIINI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIM HKCIIEPUMEHT, HCCIEAOBaHUE IO YCTAHOBIIEHHUIO OCOOEHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, SIBJICHUS, MPOLECCa, BBISIBICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaAMH, SBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENIbHO  (hOpPMYyTUPOBaTh OOOOIIEHHWS W BBIBOALI IO pPE3yJbTaTaM MPOBEAEHHOTO HAOIOICHHUS,
WCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJYICHHBIX PE3yJIbTAaTOB, BEIBOIOB U 000OIICHMIA;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIJBUTaTh MPEANOJIOKEHUS O €ro Pa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH Je(OUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX JIJIT OTBETA HA BOTIPOC U JIJIS PEIICHHUS 3a/a4H;

BBEIOMpAaTh HWHGOPMANMIO W3 HWCTOYHUKOB PA3IUYHBIX THUIOB, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH W
MHTEPHPETUPOBATH UH(GOPMAIIUIO PA3IMYHBIX BUAOB U POPM MPEICTABICHHUS;

CTPYKTYPUPOBaTh HHPOPMALINIO, IPECTABIATH €€ B Pa3In4HbIX (OpMax, WILTIOCTPUPOBAThH TpadUyuecKy;

OTICHUBATH HAAEKHOCTh MH(POPMAIIUU TT0 CAMOCTOSATEIHLHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBbIE YHHMBeEpPCaAJIbHbIE Y4eOHbIe e CTBUS

OO0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXACHUS B COOTBETCTBHUU C YCIOBUSMHU W IEISIMU OOINEHUS, SCHO, TOYHO,
rPaMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHS B YCTHBIX U NMUCbMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS 110 XOAY PELICHUS 3a/1auu,
KOMMEHTHPOBATh MOJYYCHHBIN pe3ybTarT;

B XO0JIe OOCYXJIEHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMON TeMbI, MPOOJIEMBI, periaeMor 3aaauu,
BBICKA3bIBaTh UJCH, HAIlEJICHHbIE HA TTOMCK PEIIEeHHUsI, COTTOCTABIISITh CBOM CYXXKJICHUS C CYXXJICHUSMH JIPYTHX YYaCTHHUKOB
nuanora, OOHapYKWBAaTh Pas3lIMdUe M CXOACTBO IO3WIIMKN, B KOPPEKTHOH ¢dopme (GopMyInpoBaTh pa3zHOTIIACHS, CBOU
BO3PKECHUS;

MPEACTABIATh PE3YJIbTaThl PEIICHUS 3aJa4M, dKCIIEPUMEHTa, UCCIEAOBaHHUS, MPOEKTa, CAMOCTOSTEILHO BBHIOUpAThH
dbopmaT BBICTYIUICHUS ¢ YYETOM 3aJ1au MPE3CHTAIM U OCOOCHHOCTEHN ayAMTOPUH.



PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelcTBUS

Camoopranusanus:

COCTaBIISITh TUIAH, AJTOPUTM PEIICHUs 3aJa4d, BbIOMpaTh CIIOCOO pelieHHs ¢ y4€TOM HMEIOIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, YMOIUOHAJILHBbIN HHTEJJIEKT:

BJIQJICTh HaBBIKAMH II03HABATEIbHOW pe(dICKCHU KaK OCO3HAHWS COBEPIIACMBIX JCHCTBHH W MBICIUTEIBHBIX
MPOIIECCOB, WX Pe3yJbTaTOB, BJAJETh CIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJS Mpolecca W pe3yibTaTa pPEIIeHUs
MaTeMaTHYeCKOH 3aa4u;

MPEABUACTH TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a]1a4l, BHOCHUTh KOPPEKTUBHI B JIEATEIHHOCTH HA
OCHOBE HOBBIX OOCTOSITEJICTB, TAHHBIX, HAWIEHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yNbTaTa IEM M YCIOBUSAM, OOBSCHITH MPUYUHBI JOCTHIKCHHS WU HEIOCTIKEHUS
PE3YNIbTAaTOB IEATEIHHOCTH, HAXOIUTh OIIUOKY, AaBaTh OIEHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAasI 1eATEJILHOCTD:

MOHUMATh U UCIIOJIH30BaTh MPEUMYINECTBA KOMAHAHOW W WHIWBHUIYATHHOW pabOTHI MIPU PEIICHUH YYeOHBIX 3aad,
MPUHUMATh 1e7Thb COBMECTHOW JEeATEIHHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOW pPabOTHI, pAaCTIpPEesTh BUIBI
paboT, ToroBapuBaThCs, 00CYKIATh IPOIECC U PE3yIbTAT padOoThI, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B TPYNNOBBIX ¢opmax padboThl (0OCYkAeHUS, OOMEH MHEHHUH, «MO3TOBBIC IITYPMBI» W HHBIE),
BBITIOJTHATH CBOIO YacTh PabOThl U KOOPAUHHUPOBATH CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaHJbI, OIICHUBATh KauyeCTBO
CBOETO BKJIaJIa B OOIINI MTPOIYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUS.

ITPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyJaromuiicss HayquTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMM MOHSTHUSMU CTEPEOMETPUM TMPU PEUICHUH 3aJad M IPOBEJACHHUU
MaTeMaTUYECKUX PACCyKICHUM;

e MPUMEHATH AKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX MIPU PEIICHUU T€OMETPUUECKUX 3a/1ay4;



KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSMBIX B MIPOCTPAHCTBE, MIIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOIHO OMEPUPOBATH MOHATUSMU, CBI3aHHBIMH C yIiaMH B MPOCTPAHCTBE: MEXKIY MPSIMBIMUA B MPOCTPAHCTBE,
MEXy IPSIMOM U TIOCKOCTBIO;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C MHOTOT DPAHHUKAMU;

CBOOOZHO pacmo3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IpU3Ma, NUPAMHIA, [OPSIMOYTOJIbHBIN
napajuienenunen, Kyo);

KJIaccu(UIUpoOBaTh MHOTOTPAHHUKH, BBIOMPAsi OCHOBAHUS JIJIs KJIACCU(PUKAIINH;

CBOOOJIHO OTIEPHPOBATH MOHATUSIMH, CBA3aHHBIMU C CEYCHHEM MHOTOI'PAaHHHUKOB TIOCKOCTHIO;

BBINOJIHATH MapajuleJIbHOE, LIEHTPAIbHOE U OPTOTOHAJIBFHOE MPOEKTHPOBAHUE (PUTYP HA TIOCKOCTh, BBIMOJIHATH
n300paxkeHus PUryp Ha MIOCKOCTH;

CTPOUTh CEUYEHHS] MHOTOIPAaHHUKOB Pa3IUYHBIMU METOAAMH, BBIMOIHITH (BBHIHOCHBIE) TIOCKHME YEPTEXKU M3
PHUCYHKOB MPOCTBIX 00BbEMHBIX (PUTYP: BHUI CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh IUIOIIAAM IOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma, MUPaMuia), TEOMETPHUUECKUX Tel C
npUMeHEeHHueM (HOpMYIT;

CBOOOZHO ONEpUPOBATHh MOHATUAMU: CUMMETPHUSI B IIPOCTPAHCTBE, LIEHTP, OCh U TUIOCKOCTh CUMMETPHUH, LEHTP,
0Cb U TJIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJTHO OIIEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOpPAWHATAM B IPOCTPAHCTBE;

BBITOJIHATE IEHCTBHSI HAJl BEKTOPAMHU;

pemiath 3aJaud Ha JOKa3aTeJbCTBO MATEeMAaTHMYECKUX OTHOIIEHUH M HAaXOXKJEHHE TeOMETPUUYECKUX BEITUYMH,
OPUMEHSSI M3BECTHBIE METOAbl MPHU PEIICHUH MaTeMaTHYeCKHX 3a/lad MOBBIIIEHHOIO M BBICOKOTO YpPOBHS
CJIO’KHOCTH;

NPUMEHSTHh MPOCTEHINNe MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIOHHBIE CHUCTEMbI NMPHU PELICHUU
CTepEOMEeTPUYECKHX 3a/ay;

U3BJIEKAaTh, MPEOOPa30BBIBATH M HWHTEPIPETHPOBATH HH(OOPMALMIO O MPOCTPAHCTBEHHBIX TI'E€OMETPHUUYECKHUX
durypax, npeACTaBICHHYIO Ha YEPTEXKaxX U PUCYHKaX;



MIPUMEHATH MOJYYCHHBIE 3HAHWSI HA MPAKTUKE: CPABHUBATh W AHAIU3UPOBATH PEANbHBIE CUTYyalMH, TPUMEHSTH
W3YYCHHBIC TIOHATHS B TMPOIECCE TIOWCKA PENIeHUS MaTeMaTUdecKu CQHOPMYITHPOBAHHONW MPOOIEMEI,
MOJIEIIMPOBATh PEAIBHBIE CUTYalluH Ha SI3bIKE TEOMETPUHU, UCCIIEIOBATh NOCTPOCHHBIE MOAEIHN C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TOHATHM M TEOopeM, armapara ajreOphl, peraTh NTPaKTHUYECKHWE 3a7adM, CBSI3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEJIUYNH;

UMETh MPEJCTABICHUS 00 OCHOBHBIX JTallax Pa3BUTHs T€OMETPUU KaK COCTaBHOW YacTU (PyH/IaMEHTA Pa3BUTHS
TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJTHO OMNEPUPOBATH TMOHATHUSIMH, CBA3aHHBIMU C [WJIMHIPUYECKOM, KOHUYECKON U cdepuueckon
MOBEPXHOCTSAMHU, OOBACHSTH CIIOCOOBI TTOJTYYCHHUS;

OIepUPOBATH MOHATUAMHU, CBA3aHHBIMU C TE€JIaMH BPALICHHS: [IMJITUHAPOM, KOHYCOM, CPEpOil U 1Iapom;
pacro3HaBaTh Tejia BpalieHus (WIHHIP, KOHYC, cdepa U map) U 00bIACHATH CIOCOOBI OTYUYEHUS TeJl BPalleHUS;
KJIaCCU(PUIIMPOBATH B3aMMHOE PACTIOIOKEHUE C(Pephl U MIIOCKOCTH;

BBIYHCIIATh BEIMYMUHBI 3JIEMEHTOB MHOTOTPAHHHUKOB M TeJ BpallleHUsA, OObEMBI U IUIOMIAJIA IOBEPXHOCTEU
MHOTOTPaHHHUKOB M TEJ BPAIICHUSI, FTEOMETPUUECKUX TEJ C IPUMEHEHHEM (popmy;

CBOOOAHO OMNEPUPOBATH MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAIMSIMU T BpPAIEHUS W MHOTOIPAaHHUKOB:
MHOTOTPaHHHK, BIHCAHHBIN B chepy M ONMMcCaHHBIN OKOJIO cepsl, chepa, BIUCaHHAST B MHOTOIPAHHUK WM TEJIO
BpAlLlCHUS,

BBIYHCIIATh COOTHOILIEHUS MEXKY IJIOIIAIIMU MOBEPXHOCTEN U 00bEMaMK MOJOOHBIX TEI;

n300paxaTh M3ydyaeMble (UTYpbI, BBIIOIHATH (BRIHOCHBIC) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTH CEUEHUS TEJ BPalCHHUS,;

U3BJIEKaTh, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HH(POPMAIMIO O MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHUX
burypax, npeJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

CBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIIEPALlMK HAJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;



pelartb T€OMETPUYECKHE 3aJa4M Ha BBIYMCIECHHUE YIJIOB MEXIYy MNPAMBIMA M IUIOCKOCTSIMH, BBIYMCIICHHE
PaCCTOSIHUAN OT TOYKH 10 MJIIOCKOCTH, B LIEJIOM, HA IPUMEHEHHUE BEKTOPHO-KOOPANHATHOTO METOIA IPU PELIEHUH;
CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C JBUKEHUEM B TIPOCTPAHCTBE, 3HATH CBOWCTBA JIBIKCHHUIA,
BBITIOJTHATh M300paXKE€HHWS MHOTOTPAHHUKOB M TeJl BpallleHUs NPH MapajyleIbHOM IEPEeHOCce, IEHTPaIbHOMN
CUMMETPHH, 3epKATHHON CUMMETPHH, ITPH TTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MOA00us;

CTPOUTH CEYEHUS MHOTOIPAHHUKOB M TEJ BPAIICHUS: CEUCHUS HUIMHpa (TapaJUIeIbHO U MEPIICHIUKYIISIPHO OCH),
CEUEeHUs KOHYca (MapaJuiebHbIE OCHOBAHUIO U MTPOXOISIIME YEPE3 BEPILHNHY ), CEUEHHUS 11apa;

MCIMOJIb30BaTh METOAbI TMOCTPOEHHUSI CEUEHWM: METOH CJEA0B, METOJ BHYTPEHHErO0 IPOCKTUPOBAHUS, METO]
MepeHoca CEKyIIeH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHSATh TEOMETPUUECKUE (DAKTHI I PEUICHUS CTEPEOMETPHUECKUX 3ajad, MPEIIoIararolmx HECKOJIBKO
I1ar0B PENICHMs, €CIIN YCIOBUS MPUMEHEHHUS 3a/1aHbl B SBHOU U HESIBHOU (hopme;

peliaTh 3a1a4 Ha JI0Ka3aTeIbCTBO MAaTEMAaTUUYECKUX OTHOILLICHUN U HAXOXK/IEHUE T€OMETPUUYECKUX BEIIUYUH;
MPUMEHAThL NPOTPAMMHBIC  CpPEICTBA W BJEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MpPU  PEIICHUU
CTEPEOMETPUYECKUX 3aaY;

MIPUMEHATH MOJYYCHHBIE 3HAHWSA HA NPAKTHKE: CPAaBHUBATH, AHAJM3UPOBATH U OLICHMBATh PEAJIbHbIE CUTYAllWH,
MPUMEHATh M3YYCHHBIE MOHATHS, TEOPEMBI, CBOWCTBA B IMPOLECCE IIOMCKA PEUICHUS MAaTeMaTHUYECKH
chopMynupoBaHHON TPOOJEMBI, MOJEIUPOBATH peajibHble CHUTyallud Ha S3bIKE T'€OMETPHUH, HCCIEeA0BaTh
MOCTPOCHHBIE MOJCIM C HCIOJb30BAHUEM T'€OMETPUYECKUX IOHSITHH W TeopeM, ammapaTra aiareOpbl, periaTh
MIPAKTUYECKUE 3a/1a4l, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECCKUX BEINYMH;

UMETh MPEJCTABICHUS 00 OCHOBHBIX dTallaX Pa3BUTHs T€OMETPUU KaK COCTaBHOW YacTU (PyH/IAMEHTA Pa3BUTHS
TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
n/n NPOrpamMmMbl Bcero Konrpoaenpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonoxeHue npsmbIX B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'IﬂpHOCTI) HNPSIMBIX U 75
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBI ¥ pacCTOSHUS 16 1
MHoOrorpaHHuKu 7 1
BexkTtopsl B mpocTpaHcTBe 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIIHS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeEM (uudposbie)
Ne n/m Konrpoabusie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBare/ibHbIE
padoTsbI padoTsbI pecypen
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHwUE, 0606LueHPUIe " 15 1
CUCTEMaTHu3alusl 3HAHUI
3 O06BEM MHOTOTpaHHHKA 17 1
Tena BpaieHus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwUE, 0606LueHPUIe " 17 )
CUCTEeMaTHU3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHTpoJibHBbIE
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl

OcHOBHBIE TIpaBWIIa U300PAKEHHS HA
PUCYHKC IIJIOCKOCTH, MAPAJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

ITonsiTHA cTepeoMeTpUM: TOUYKA, IIpsMas,
TJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBujIa U300paKEHUST Ha PUCYHKE
TUTOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOoB), cepeIMHbI OTpE3Ka

[ToHsITHS: TepeceKarONTUecs IIOCKOCTH,
MepeCceKArOIINecs MPsiMasi | IMIIOCKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHS: epeceKaroecs MIOCKOCTH,
IepeceKaroImecs npsimasi ¥ MiI0CKOCTh;
MIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHE MPOCTEHIITIX
MIPOCTPAHCTBEHHBIX (Uryp,
HECYIIECTBYIOINUX O0BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
crneactBus u3 HUX. CrocoObl 3a1aHus




MPSAMBIX U IUIOCKOCTEMN B MPOCTPAHCTBE.
O06o03HaYeHUs TIPSMBIX U TIJIOCKOCTEH

N300pakeHue ceueHuil nmupaMupsl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 ux peéopa.
N300paxkeHne nmepeceueHus MoTydeHHBIX
TI0cKocTel. PackparmBanue moCcTpOSHHBIX
CEUYCHHU I pa3HBIMHU I[BETAMH

N300pakenue ceueHuil nmupaMusl, Kyoa u
TPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peéopa.
N300paxkeHne nmepeceueHus MoTydeHHbIX
TuIocKocTel. PackpammBanye moCTpOSHHBIX
CEUYCHU I pa3HBIMHU I[BETAMH

Meton cieoB Uil IOCTPOEHUS CEUEHU I

10

Merton cnenoB 1uisi TOCTPOCHUS CEUYCHHUIA.
CaolicTBa nepeceyeHrid MPSMBbIX U
IIOCKOCTEMN

11

[Toctpoenue cevenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MTOCTPOEHUS

12

[Toctpoenue ceveHuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB
MTOCTPOEHUS

13

[TocTpoenue cevenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 11aroB
MTOCTPOEHUS




14

[ToBTOpeHnue nmnanumerpun: Teopema o
MIPOIOPLMOHANBHBIX oTpe3kax. [lomobue
TPEYroJIbHUKOB

15

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacdueTsl B CEUECHHIX Ha
BBIHOCHBIX 4eprekax. Mcropus pazsutus
TUTAHUMETPUH U CTEPEOMETPUN

16

KonTponpHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

17

B3anMHOe pacnionoxeHue npsiMbIx B
npoctpancTBe. CKpenMBaroIuecs NpsMble.
[Ipu3Haky CKpemuMBAOMMXCS MPSMBIX.
[TapannenpHble MpsIMbIE B TPOCTPAHCTBE

18

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOI NapajuieIbHOMN
JTAHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKAIIEH Ha JaHHOU
npsaMoi. Jlemma o nepecedeHuun
MapajvieIbHbIX MPSAMBIX ITTIOCKOCTHIO

19

[TapannensHOCTH TpexX NpsMBIX. Teopema o
TpEX MapajuieNbHbIX IpsSIMbIX. Teopema o
CKPCHIMBAOIHUXCS PAMBIX

20

[TapannensHoe nmpoekTrpoBaHue. OCHOBHBIE
CBOICTBa MapaylIeIbHOTO MPOEKTUPOBAHUSI.
N3o0paxenue pa3ubix puryp B
MapayieIbHON MPOEKIIUU

21

[MenTpanbHas mpoekuus. YTomi ¢
COHAIPAaBJICHHBIMU CTOPOHAMHU. YTOJ MEXAY
HPSIMBIMU




22

3agaun Ha JOKA3aTeLCTBO U UCCIICOBaHHE,
CBSI3aHHBIE C PACIIONIOKEHUEM NIPSIMBIX B
MIPOCTPAHCTBE

23

ITonsATHA: MapauIeIbHOCTD IPSAMON U
IIJIOCKOCTH B IIpocTpaHcTie. [Ipu3Hax
MapajIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa mapajuieIbHOCTH IPSIMOU U
IJIOCKOCTH

24

FeOMeTpI/I‘-IeCKI/Ie 3a1a4U Ha BBIYUCJIICHUC U
J0Ka3aTeIbCTBO, CBSI3aHHBIC C
napajjiICJIbHOCTBIO MMPAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

25

ITocTpoeHue ceuenus, MIPOXOASILEro Yepes
JAHHYIO IIPSIMYIO Ha 4EpTEkKE U
[apajuIeJIbHOTO APYrou npsMon. Pacuér
OTHOLIEHUH

26

[MapannenbHas MPOEKIHs, IPUMEHEHUE JIJIS
MOCTPOESHMSI ceueHuil Kyba u
napauienenumnena. CeoncTaa
napajjiejicnmicaa U Npru3mMabl

27

[TapannensHble mockocTH. [Ipu3Haku
MapajuieIbHOCTH JIBYX TUIOCKOCTEN
Teopema o0 napajuieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HIlIGfI
yepe3 TOUKY, He IPUHAAJICKAITYIO JaHHOU
IIJIOCKOCTH U CIICACTBHUA U3 Heé

28

CaolicTBa napamienbHbIX MIIOCKOCTEN: O
[apaJuIeIbHOCTH MPSIMBIX MIEPECEUEHUs IIPU




NEpCCCUCHUM ABYX MapalJICIIbHbIX
IJTIOCKOCTEM TpeThen

29

CBoiicTBa mapanienbHbIX MJIOCKOCTEN: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOYEHHBIX MCKAY NapalyICIbHbBIMA
TUIOCKOCTSIMH; O TIEPECCUSHUH MPSIMOI ¢
ABYMsI TTapaJIeTbHBIMH TIOCKOCTSIMH

30

IToBTropenue: Teopema [Tugaropa Ha
IJIOCKOCTH ; TPUTOHOMETPHS
[PSAMOYT'OJIBHOTO TPEYTrOJIbHUKA

31

CgoiicTBa Ky0a U MPSIMOYTOJTLHOTO
napajuiefienumneaa

Brruncnenue IMH OTPE3KOB B Ky0Oe U
MPSIMOYTOJILHOM Tapasuieienume/ie

32

[TeprieHAMKYASAPHOCTH MPSIMOM U TIJIOCKOCTH.
[Ipu3Hak neprneHIuKyISIPHOCTH IPSMOU U
MJI0CKOCTH

33

Teopema 0 CylIeCTBOBAaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MePIEHIUKYISIPHON K TUIOCKOCTH

34

[1nockocTH ¥ IEpIEHANKYIISIPHBIE UM
MPSIMBIE B MHOTOI'PAHHUKAX
[ImockocTH M neprneHIuKyIspHblE UM
MPSIMBIE B MHOTOI'PAHHUKAX

35

Ilepnenpukynsap u HaknoHHas. [loctpoenue
MEPIEHIUKYIISIPA U3 TOUKU Ha MPAMYIO

36

Teopema o Tpéx neprneHANKYIspax (mpsmas




u oOpaTHast)

37

Yroa Mexay CKpEeIUBAOIIUMHUCS IPSIMBIMH
ITouck neprneHIuKyIsspHBIX IPSMBIX C
IIOMOILBIO NIEPIEHANKYJISPHBIX INIOCKOCTEN

38

OproroHanbHOE MPOESKTUPOBAHNE

39

[TocTpoenue ceueHuit kyoa, NpU3MBI,
[IPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU

40

CI/IMMeTpI/IH B IPOCTPaHCTBE OTHOCUTCIILHO
mockocTH. [nockoctu cumMmerpuii B
MHOT'OrpaHHUKax

41

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBUJILHON MUPAMU/IBI C TIOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU

42

[Ipu3Hak neprneHIuKyJISIPHOCTH IPSMOU U
IJIOCKOCTH KakK CJIe/ICTBUE CUMMETPUU

43

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 10 IJIOCKOCTH

44

CriocoObl OIyCTUTh MEPIEHANKYIISAPBIL:
CUMMETPHUS, CABUT TOUYKH 110 MapAIICIIbHOU
IpsAMOI

45

CaBur no HenapauieIbHON MpsMOH,
W3MEHEHUE PACCTOSHUI

46

Konrponsnas padora "B3anmuoe
PACIIOJIOKCHHUC IIPAMBIX U IIOCKOCTEH B
npocTtpaHcTae"

47

IToBTOpEHME: Yroyl MeXay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B




MIPOU3BOJILHOM TPEYTOJIbHHUKE, TEOpEMa
KOCHHYCOB; yTOJl MEXY
CKPEIIMBAIOIIMMUCS IPSIMBIMU B
MIPOCTPAHCTBE

48

I'eomeTpryeckre METObI BBIYUCIICHUS yIia
MEXIy NPSIMBIMU B MHOT'OTPaHHUKAX

49

JByrpanHbiii yroj. CBONCTBO JTUHEMHBIX
YIJIOB ABYTPAHHOTO yria

50

[Tepnienaukynsipubie maockoctr. CBOMCTBA
B3aMMHO MEPIEHIUKYISIPHBIX TUIOCKOCTEH

51

[Ipu3Hak neprneHauKyJISpHOCTH IUIOCKOCTEH;
TEeopeMa O MPSIMON NIEPECEUEHUS IBYX
IJIOCKOCTEH NEPNEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH

52

[IpssmMoyToiBbHBIN Mapauenenunen; Kyo;
U3MEPEHMUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuieienunesa

Teopema o aguarosanu NpsAMOyroJbHOTO
napajuleNICNUIeNa U CIECICTBUE U3 HEE

53

CrepeomeTpuueckie U NpUKIaJIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

54

[Tapa mapannenbHbIX MJIOCKOCTENH Ha
CKPCHIUMBAIOIHUXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
IPOCTBIX CUTYyaLMIX

Paccrosinue OT TOUKH J10 TJIOCKOCTH,
paccTosiHue OT MPSIMOM 710 TIOCKOCTH




TpéxrpaHHslil yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,

55 TEOpEeMbI KOCHHYCOB U CHHYCOB JJIsI
TPEXTPAHHOIO yTiIa

56 KonrponbHast padota "Yrisl U paccTostHUS"

57 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro AJIEeMEHTHI"
[Tupamuna. Bunsl nupamug. [IpaBunbHas

58 nupamuga. [IpsimMast 1 HakKJIOHHAs! TPU3MBI.
[IpaBunbHas npuszma

59 Brinykibsie MHOTOrpanHuku. Teopema
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

60 Olinepa. IIpaBunbpHbIE U OTYNIpaBUIIbHBIE
MHOT'OTpaHHUKH

61 Kontponbnas padota "MHororpanHuku”
IToHsTHE BEKTOpA HA MIJIOCKOCTH U B

62 npoctpancTBe. Cymma BEKTOpOB. PazHocTh
BeKkTOpOB. [IpaBuiio mapannenenunena
YMHOkKEHUE BEKTOpa Ha YHUCIIO

63 Paznoxenue BekTopa 1o 6azucy Tpéx
BEKTOPOB, HE JIEXKAIUX B OJHON IIIOCKOCTH

64 CxansgpHoe npou3BeIcHHE

65 Boluucnenue yria Mex1y BEKTOpaMu B
IIPOCTPAHCTBE

66 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU

67 Hrorosas konTpoasHas padora [Ipocreiimme

3aaa4u ¢ BEKTOpaMHu




68

O0001IeHYE U CUCTEMATU3 AU 3HAHUM

11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3YYeHUS

DJIEKTPOHHBIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypcsl

IToBTOpenue Temsl "KoopauHaTsl BEKTOpa
Ha IUIOCKOCTH U B MPOCTpaHCTBE"

IToBTOpenue temsl "CxanspHoe
IIPOU3BEAECHNE BEKTOPOB"

[ToBTOpeHue TeMbl "Beruucienue yria
MEK1y BEKTOpaMHU B IPOCTPAHCTBE"

IToBTOpEHME TEMBI 'Y paBHEHHE MTPSMOH,
MPOXOISIIECH Yepe3 ABE TOUKH"

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE IJIOCKOCTH B OTpE3Kax

YpaBHeHHE MIOCKOCTH, HOpMaJb,
ypaBHEHHE IJIOCKOCTH B OTPE3Kax

BekropHoe nmpousseneHue

JIuHeliHbIe HEpaBEHCTBA, IUHEITHOE
MpOrpaMMHUpPOBaHUE

JIuHeliHbIe HepaBEHCTBA, IUHEITHOE
MIPOrpaMMUpPOBaHHE

10

AHaJIUTUYECKHE METO/IbI pacuéTa yria
MEXAY IPSAMBIMUA B MHOTOTPaHHUKAX

11

AHanuTUYecKrue METO/Ibl pacuéTa yria




MCKAY MJIIOCKOCTSAMU B MHOTOT'paHHHUKAX

®dopmya pacCTOSIHUS OT TOUKH J10

12 IIJIOCKOCTH B KOOPJIMHATAX

13 HaxoxaeHnne paccTostHui OT TOYKHU J10
TIJIOCKOCTH B KyOe

14 Haxoxxnenue paccTostHui OT TOUYKHU 70
IJIOCKOCTH B IPABUJILHOW MUpPaAMU/IE

15 KontponbHas padoTa "AHamuTuueckast
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTpPaHHUKHU

17 CeueHnst MHOTOIPaHHUKOB: METO/ CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, MIEPECCUEHUS MPSIMBIX U
IJIOCKOCTEMN

19 [TapanienpHble MpsIMbIE U TUIOCKOCTH:
napajuieNIbHbIe CeUeHHUSI

20 [TapannensHble NpsSIMBbIE U TIJIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannenpHble MpsIMbIE U TUIOCKOCTH:

21 YIJIbI MEXKTY CKPEIIUBAKOITAMHUCS
PSIMBIMU
[lepnieHIuKynsipHbIE MIPSIMBIE U

” IJIOCKOCTH: CTaHJIapPTHBIE Maphbl
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUH MHOTOI'PaHHUKOB

3 [lepnieHIuKyNsipHbIE MIPSIMBIE U

IIJIOCKOCTH: TEOpEMA O TPEX




MEPIEHIUKYIISIPaX

24

[lepnieHIuKyNsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYMCIICHUS JIJTUH B
MHOT'OTpaHHUKAX

25

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI IS
TJI01a e, COOOpaKeHUsI TIOT00MS

26

[ToBTOpEHME: TIIOIMIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI IS
TJI01a e, COOOpaKeHUsI TIOT00MS

27

IToBTOpenue: iomanu
MHOTOYTOJEHUKOB, (DOPMYJIIBI TSI
TJI01a e, COOOpaKeHUSI TIOTO0MS

28

[Inomanu ce4eHnii MHOTOIPaHHUKOB:
IUIOLIaIA TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUsI TOA00MS

29

[Inomaau ceyeHnii MHOTOTPaHHUKOB:
TJIOIIAIN TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUsI TOA00MS

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOT'PaHHUKOB"

31

O06BeéM Tena. O0BeM MPSIMOYTOIBHOTO
napasuieNenuresa

32

3anaun 00 yABOCHHUH Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKIUH yTia

33

CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIBHOTO




napajijiejacnuicaa

[Ipuknagueie 3a1a4n, CBSI3aHHBIE C

34 BBIYHCIICHHEM 00bEMa IPSIMOYTOJIBHOTO
yT

napajiejenuneaa

35 O0BEM TPSIMOM TPU3MBI

36 CrepeomeTpruecKkue 3aJ1a4u, CBsI3aHHbIE C
BbIUUCIIEHHEM 00BEMOB TPSMOM TTPU3MBI

17 [Ipuxnanuele 3a1a4m, CBSI3aHHBIE C
00BEMOM TMPSIMOM TPU3MBI
Brruncnenne 00bEMOB TeN ¢ TOMOIIIBIO

38 onpenenéHHoro uaTerpaia. OobéM
HaKJIOHHOM TTPU3MBI
Brruncnenne 00bEMOB TEN ¢ TOMOIIBIO

39 ornpenenéHHoro uHTerpana. O0sEM
MU PaMHU/IbI

40 dopmyna 00béMa mupamuisl. OTHOILIEHHE
00BEMOB MUPAMHUJ C OOIIHM yTIIOM

A1 dopmyna 00bEMa mupamMuasl. OTHOIICHHE
00bEMOB MTUPaMU/I C OOIITUM yTIIOM

4 CrepeomeTpruecKkue 3aJ1a4u, CBsI3aHHbIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKkue 3aJja4u, CBsI3aHHbIE C
o0BEMaMU TUPaAMUJIBL
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI

Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI




[Tpumenenne 00bEMOB. Brruncinenue

46 paccTosiHus A0 IIOCKOCTH

47 Konrponsnas padora "O0béM
MHOTOrpaHHHuKa"
Hunuaapuyeckas MOBEPXHOCTb,

48 oOpa3zyromue MUIHHIPHIECKOM
MOBEPXHOCTHU

49 Humuaap. [psitmoit KpyroBoil UIUHIP.
[Tnouianp MOBEPXHOCTH HUIIMHIIPA

50 Konundeckast TOBEpXHOCTH, 00pa3yroIiue
KOHMYeCKoM noepxHoctu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieNbHOM MI0CKOCTH OCHOBAHUS

5 Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM TOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOIT MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3a1a4u Ha

55 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MMOCTPOCHHUEM CEUEHUN UIMHIpPA, KOHYyCa
CrepeomeTpuueckue 3a1a4u Ha

56 JIOKA3aTeIILCTBO M BEIYHCIICHUE,
MMOCTPOCHUEM CEUEHUN HUITUHAPA, KOHYCa

57 [Ipuknannelie 3a1a4m, CBSI3aHHBIE C
IAHIPOM

58 [IpuknagHelie 3a1a4n, CBSI3aHHBIE C




MUJIMHAPOM

59

Cdepa u map

60

[epecedenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
TUTOCKOCTBIO. Bu u m300pakenue mapa

61

[epecedenue cdepsl u mapa ¢
IockocThio. Kacanue mapa u cdepsl
TUTOCKOCTRIO. By u m300pakenue mapa

62

VYpasaenne chepsl. [Lnomans cheps u eé
yacTeu

63

CummeTtpust cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHUC,
CBsI3aHHBIE cO chepoit U mapom,
MOCTPOSHHEM UX CEUEHHI TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYHMCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
IIOCTPOECHUEM UX CEYEHUH ITUIOCKOCTHIO

66

IIpukitaguele 3a1a4u, CBsI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPY)KHOCTH HA IJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
nmoxoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpalliCHUS U
MHOTI'OIr'paHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"




70

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

71

KonrponsHas padora "Temna u
MIOBEPXHOCTHU BpaleHus"

72

O6beém mumuHapa. Teopema 06 00bEMe
MPSIMOTO IMJIHHJIpA

73

Brruncnenne 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

74

ITnowanu OOKOBOM U MTOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuyecKre 3aJa4l, CBS3aHHBIE C
BBIYHCIICHHEM 00bEMOB LIWIIMH]IPA,
KOHYca

76

[Tpuknagueie 3agaun mo Teme "OO0BbEMBI U
IJI0aau OBEepXHOCTEN Ten"

77

OOBEM 1mIapa ¥ MapOBOTrO CEKTOPA.
Teopema 06 00béme mapa. [lnomans
cdepsl. CTepeoMeTpHUUECKIE 3a1a4H,
CBSI3aHHBIE C BBIYMCICHUEM 00BEMOB
[1apa, mapoBOro CErMEeHTa M IIapOBOTr0
ceKkTopa

78

[Mpuknanueie 3ana4uu mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM TI1apa 1
momaasio chepbl. COOTHOMICHUS MEXKTY
MJIOIIA ISIMU TTOBEPXHOCTEH U 00bEMaMH
MMOIOOHBIX TeJ

79

[Tono6HbIE TeNa B MPOCTPAHCTBE.




N3menenne 06wEMa npu o 100uu.
CrepeoMeTpUyeCKUe 3a/1auH, CBA3aHHBIC C
BBIYKCIICHUEM 00BbEMOB TeJ U TUIONIA ICH
MOBEPXHOCTEM

80

Konrtponsnas padora "[1nomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Ted"

81

JIBrxenus npoctpancTBa. OTOOpakeHHUs.
JIBvkeHust u paBeHCTBO uryp. O0rmime
CBOKWCTBA JBUKCHUI

82

Buabl niBukeHnil: napamienbHbIi
MEPEHOC, IEHTPAJIbHASL CAMMETPUS,
3epKaJibHasi CAMMETPHSI, TOBOPOT BOKPYT
IpsAIMOI

83

[TpeobpazoBanus nomoowus. [Ipsmas u
chepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBIKCHUS

85

Kontponbras padota "BekTopsl B
npocrpaHcTae”

86

O6o6maromee moBTopenue 11 moHsTHiA 1
MeTOJ10B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTH3aI[1sl 3HAHUI:
"[TapaiienbHOCTh MPSMBIX U TIIIOCKOCTEH
B ITpocTpaHcTBe"

87

O6o6maromee moTopenue 11 moHsTHiA 1
MeTOJ1I0B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTH3aI[1sl 3HAHUI:
"BekTopsbl B mpocTpaHcTBe"




88

Oo6o6mtaromee nosropenue 11 nmoHsTHi 1
MeTOJ1I0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3aI1sl 3HAHUI:
"BekTopsbl B mpocTpaHcTBe"

&9

Oo6o6maromiee nosropenue 11 nmoHsTuit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3alUsl 3HAHUI:
"OO6peM MHOTOTpaHHHUKA"

90

Oo6o6maromiee nosropenue 11 nmoHsTuit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3allNs 3HAHMMA:
"OO6peM MHOTOTpaHHHUKA"

91

Oo6o6muaromiee nosropenue 11 nmoHsTHit 1
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3allNs 3HAHMM:
"ITnomanay moBepXHOCTH U OOBEMBI
KpyIJiabix Ten"

92

Oo6o6mtaromiee nosropenue 11 nmoHsTHit 1
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3alNs 3HAHMMA:
"ITnomanay moBepXHOCTH U OOBEMBI
KpyIJibixX Ten"

93

HToroBast KOHTpOJIbHAs paboTa

94

HroroBast koHTpOIBHAS paboTa

95

[ToBTOpeHmE, 0600IICHNE 1
cucTeMaTu3anus 3HaHU

96

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH




COBPCMCHHBIX MHKCHCPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTHit

Hcropus pasBUTHS CTEPEOMETPUM KAK
97 HayKU U €€ pojIb B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

Hcropust pa3sBUTHS CTEPEOMETPUH KaK
08 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

WcTopust pa3BUTHS CTEPEOMETPUH KaK
99 HayKH U € poJib B pa3BUTHH

COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

WcTopust pa3BUTHS CTEPEOMETPUH KaK
100 HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUH

WcTopust pa3BUTHS CTEPEOMETPUH KaK
101 HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUH

WcTopus pa3BUTHS CTEPEOMETPUH KaK

102 HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U

KOMITIBIOTEPHBIX TEXHOJIOTHi

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka. ['eometpus, 10-11 knacc/JI.C.Atanacsn, B.®.byTy30B,
C.b.KanomuieB; Mocksa «IIpocemenuey, 2019r.

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

* Maremaruka. ['eomerpus, 10-11 xkmacc/JI.C.AtanacsH, B.®.byTy308,
C.b.Kanomuie; Mocksa «IIpocemenuey, 2019r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/7f42a900

https://uchi.ru
/ https://education.yandex.ru/
https://edu.lsept.ru
/ https://edu.skysmart.ru
/ https://resh.edu.ru
/ https://math-oge.sdamgia.ru



