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IMMOACHUTEJIBHASA 3AIINCKA

l'eomerpust siBIsIeTcsT OAHUM W3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHUs, TaK Kak 00eCreYrBacT BO3MOXHOCTh U3YUYCHHUS JTUCITUILINH €CTECTBCHHO-HAYTHON
HAIPaBIEHHOCTH W MPEIMETOB T'yMaHUTapHOro Iukia. [IOCKONbKY JIOrMYecKOe MBIIUICHUE,
dbopmupyemMoe Tpu H3y4EeHUH OOYUYAIOIIUMUCS TMOHATHUHHBIX OCHOB T'€OMETPHH, MpHU
JI0OKa3aTeJIbCTBE TEOPEM M IMOCTPOCHUM ILENOYKHU JIOTHYECKUX YTBEP)KICHHU IpU PELICHHUH
TCOMCTPHUUYCCKUX 3aaa4d4, YMCHHC BbBIABHUIaTb W OMIPOBCPrarb TIHUIIOTC3bl HEIIOCPCACTBCHHO
UCIIONIB3YIOTCSl TIPU PEIIEHUH 3a7]ad e€CTECTBEHHO-HAYYHOrO ILMKJIA, B YaCTHOCTU (DU3MUECKHUX
3a/ad.

Lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha yriayOJE€HHOM YpOBHE —
Pa3sBUTUC HWHAWBUAYAJIbHBIX CHOCO6HOCT€I>'I 06yqa101111/1xcs1 IIpru H3YUYCHUU TCOMCTPHUH, KaK
cocTaBisifolel mpeamMeTHo oOmactu «MaremaTtuka W uHGOpMaTHUKa» uepe3 olecreueHue
BO3MOXXHOCTH MPHOOPETEHUs U HCIOJIb30BaHUS OoJiee MIyOOKMX TIeOMETPUYECKUX 3HAHUN U
NEHCTBUH, CIeM(PUUHBIX T€OMETPUH, M HEOOXOIUMBIX IS YCIEIIHOTO MPOPECCHOHATHHOTO
00pa3oBaHUsl, CBA3aHHOTO C HCIIOJIb30BAaHHEM MAaTEMaTHKH.

[TpropuTeTHBIMH 33ja4aMU Kypca T€OMETPUU Ha YrIyOnE€HHOM YpOBHE, PaCHIMPSIOMIUMU
U YCUJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBIISIOTCS:

paclIMpeHue IpEeACTaBICHUS O TEOMETPUM KakK YacTH MHPOBOM KYJIBTYphl H
(opMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

(GopMupOBaHUE IMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UrypaXx Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSAX, T[O3BOJISIIONIMX OMHCHIBAaTh U H3y4yaThb pas3HbIe SBIICHUS
OKpY’KaIOIIero MHpa, 3HaHHE NMOHATHIHOTO ammapara mo paszaeny «CtepeoMeTpus» y4eOHOro
Kypca TeOMETPHH,

dbopMupoBaHUE YyMEHHUSI BIAJETh OCHOBHBIMU MOHSITHSIMH O IMPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMU CBOWCTBaMH, 3HAHHE TeopeM, POopMyJd M yMEHHE UX NPUMEHATb, YMEHUs
A0Ka3bIBaTbh TCOPCMBI U HAXOJAUTh HCCTAHAAPTHLIC CIIOCOOBI pelicHud 3a1a4,

dbopMHUpoOBaHHE YMEHHs pPACcO3HABaTh Ha YEpTEXKaxX, MOJCISIX M B PEaTbHOM MHUPE
MHOTOTPaHHUKH U TeJa BPAIIeHUsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEIIH;

dbopmupoBanue MMOHUMAaHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TeopHuil, (OopMUpOBaHME MOHMMAHUSA POJM AKCHUOMATHKU MpPHU TMPOBEICHUU
pacCy X IEHHUII;

(1)OpMI/IpOBaHI/I€ YMCHUA BJIAACTh MCTOAAMHU OOKA3aTCILCTB W AJTOPUTMOB PCHICHUS,
YMEHHS MX TPUMEHSATh, MPOBOJIUTH JIOKa3aTeIbHbIE PACCYXKIEHUS B XOAE pelICHUs
CTEpEOMETPUYECKUX 3aJad U 3aJad C [PaKTHUYEeCKUM cojepxkaHueMm, GopMUpOBaHUE
NPEICTaBICHUST O HEOOXOJUMOCTH JIOKA3aTeIbCTB IMPU OOOCHOBAHMHM MAaTEMATHYCCKHX
YTBEPKACHUM U POJIH aKCHOMATUKU B IPOBECHUH JISYKTUBHBIX PACCYXKICHHIA,

pa3BUTHE M COBEPIICHCTBOBAHHE WHTEIUIEKTYallbHBIX M TBOPUYECKHUX CIOCOOHOCTEM
oOyuaroluxcs, I[03HABaTEIbHOW aKTUBHOCTH, MCCJIEI0BAaTEIbCKUX YMEHHUH, KPUTUYHOCTU
MBIIIJICHUS, MHTEPECAa K U3YUCHUTIO I'COMCTPUH;

dbopmupoBanre (YHKIIMOHATBHONH TPaMOTHOCTH, PEJEBAHTHOW TE€OMETPUHU: YMEHHS
pacro3HaBaTh MPOSIBICHUS T'€OMETPHUUECKUX TOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CUTYallUAX W MPH HU3yYEHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJICIUPOBAHUS PEAIBHBIX CHTYAIMi, HCCICIOBAHUS
IIOCTPOEHHBIX MOJEJIEH, NHTEPIIPETALIUY TI0JyYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMU cOJEpXKAaTeIbHBIMM JUHUAMHU yueOHoro kypca «['eomerpusi» B 10-11
Kjaccax ABistOTCA: «IIpsMble M IUIOCKOCTH B IpOCTpaHCTBE», «MHororpaHHukm», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BHXKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH MOHATUSIMU,
pelieBaHTHBIMH T€OMETPUU Ha yriayOnéHHOM ypoBHe oOydyeHust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJAEpXaTeNbHbIM JIMHUSIM Y4eOHOro Kypca, a (OpMUPOBAHUE IOTUYECKUX YMEHUU
pacmpenensercd He TOJbKO II0 COJAEP)KAaTEIbHBIM JIMHUSAM, HO W IO TrojaM oOOy4YeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylbTaTaM  OCBOCHUS
OenepanbHO paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofaM o0y4YeHus, CTPYKTypHUPOBAHO
TakUM 00pa3oM, YTOObl KO BCEM OCHOBHBIM, IPHUHLUIIMAIBHBIM BOIpOcaM oOydaroluecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHM30BaTh OBJIAJIEHUE TI'€OMETPUUYECKUMU
MNOHATUSAMHM W HABBIKAMHU TIOCJIENIOBATEIIbHO M IOCTYIATENbHO, C COOJIIOJIGHHEM MpPUHIHUIIA
PEEMCTBEHHOCTH, a HOBBIE 3HAHHA BKIIOYaTh B OOILIYyI0 CHCTEMY T'€OMETPHYECKHX
NpeICTaBICHUN O0yJYaIOMIMXCsl, pacupsist ¥ yriyomsist e€, oOpa3ys MpoYHbIE MHOXKECTBEHHBIC
CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPHH Ha YTIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycnoBus s nuddepeHnuanuu  00ydeHHs, TOCTPOCHHUS HHAWBUYaTbHBIX
o0pa3oBaTeNbHBIX MpOrpamMM, O0O0ecleyuTh YriayOnE€HHOE H3y4yeHHE TEOMETPHH  Kak
cocraBJsitollell yueOHoro npeamera «MartemaTukay;

[OJMOTOBUTh OOYYAIOIIMXCS K MPOJOJDKEHUIO M3YyUEHUsT MaTeMAaTUKH ¢ Y4ETOM BbIOOpa
Oynyuieii mpodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXIY OOIMM M MpodecCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wmzyuenme yueOHOro kypca «['eomerpusi» Ha yriayOonéHHOM ypoBHe oTBomutcst 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kiracce — 102 yaca (3 yaca B Heneno).



COILEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATUSI CTEpeOMeTpuHu. Touka, MpsiMas, IUIOCKOCTh, HpocTpaHcTBO. IloHsTHEe 00
AKCMOMAaTUYECKOM IMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3auMHOe pacnonokeHwe TMpsMbIX B IMPOCTPAHCTBE: IMEPECEKAIOIIMECS, MapajlieibHble W
cKkpemuBawomuecs npsaMble. [lpu3Haku ckpemuBaromuxcss mnpsAMbix. [lapannenbHOCT NPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: IMapajljielIbHbIE IMpPSIMbIE B IPOCTPAHCTBE, MAPAIUIEIBHOCTh TPEX MPSIMBIX,
napajuieNbHOCTh MPSIMON M MIockocTU. [lapannenbHoe M LIEHTpallbHOE MPOCKTHPOBAHUE, M300paKeHHE
¢uryp. OCHOBHbBIE CBOMCTBA MapallICIbHOTO MpoeKTHpoBaHUs. M3o0paxeHue ¢uryp B mapauieIbHOM
IPOEKUMU. YTJIBI C COHAlpaBIECHHBIMH CTOPOHAaMH, YIrojl MeEXJAy MpsIMbIMH B IMPOCTPAHCTBE.
[TapannenpbHOCTh IUIOCKOCTEH: MapajUIENbHBIE IIJIOCKOCTH, CBOWMCTBA MAPAJUIEIBHBIX IIJIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHbBIE PUTYPBI HA TIJIOCKOCTH: TETPadIp, MapalljiesienuIe], TOCTPOCHUE CEUCHUIA.

[lepneHquKyISIpHOCTD NPSAMOM U IUIOCKOCTU: NMEPIEHIUKYIISIPHBIEC MIPSMbIE B IPOCTPAHCTBE, IIPSIMBbIE
napajuleJibHble U MEPHEHUKYISIPHbIE K TUIOCKOCTH, IPU3HAK MEPIEHIUKYJISIPHOCTH MPSIMON U MJIOCKOCTH,
TeopeMa O MPSIMOU MepHeHAUKYISIPHON MiIockocTu. OpToroHanbHOe MpoeKkThpoBaHue. llepnenaukymnsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO MIIOCKOCTH, PACCTOSIHUE OT MPSMOM J10 MIIOCKOCTH, TPOEKLIUs (PUTypsI
Ha IUIOCKOCTh. [leprneHauKyasspHOCTh IUIOCKOCTEH: MPU3HAK MEPHEHIUKYISIPHOCTU JBYX IUIOCKOCTEH.
Teopema 0 TpEX NeprneHANKYIApax.

VYIubl B NPOCTPAHCTBE: Yo MEXAY IPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIM yroJj, JMHEHMHBIM yroul
JIBYTPAaHHOIO yria. TpéXxrpaHHblii 1 MHOTOrpaHHble yriibl. CBOMCTBA MJIOCKUX YIJI0OB MHOTOIPAHHOIO YIJa.
CBoiicTBa IUIOCKMX W JBYTPAaHHBIX YIJIOB TPEXTPAaHHOTO yria. Teopembl KOCMHYCOB WU CHUHYCOB IS
TPEXTPAHHOTO yIJia.

MHoOrorpaHHUKHU

Bunel MHOrorpaHHukoB, pa3BEpTka MHororpaHHuka. llpusma: n-yronpHas npusma, npsmas u
HAKJIOHHAs TPU3MbI, OOKOBas M TMOJHAas TOBEPXHOCTh Mpu3Mbl. [lapannenenumnesn, OPIMOYTOJIbHBIH
napajuieJienune]] U ero cpoiicrpa. Kparuaiiive myTd Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Ditnepa.
IIpoctpancrtBennas teopema llugaropa. Ilupamuaa: n-yrosnbHas nupaMuja, HOpaBUJIbHAs U yCedEHHAs
nupamubl. CBolicTBa pédep U OOKOBBIX I'paHed MpaBUIbHOW Mupamuibl. [IpaBUIbHBIE MHOTOTPAHHUKH:
MpaBujibHas NpU3Ma U MpPaBWIbHAS NHUpaMUJa, [pPaBUIIbHAs TPEYroJibHas MUpaMUJa WM IPaBUIIbHBII
TeTpa’ap, Kyo. [IpencraBieHue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa3Jp, TOAEKAdP U UKOCAdIP.

Bbuncienue 5I€MEHTOB MHOTOTPAaHHHUKOB: pEOpa, nuaroHand, yriuel. llmomans OGOKOBOMA
MOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH MPSMOW MPHU3MBI, IUIOMIAJb OCHOBaHWH, TeopemMa O OOKOBOM
MOBEPXHOCTU MpsIMOU Mpu3MbL. [1nomans O0KOBOI MOBEPXHOCTH UM MOBEPXHOCTU MPABHILHON MUpPaAMUIBbI,
Teopema O IJIOIIAIN YCEeUEHHON MUpaMU/Ibl.

CuMMeTpHsi B IPOCTPAHCTBE. DJIEMEHTBHl CUMMETPUM IPAaBUJIBHBIX MHOIOIpaHHUKOB. CUMMETpUS B
[IPaBHWJIbHOM MHOT'OIPAaHHUKE: CUMMETpPHUS Mapajulesienune1a, CAMMETPUS IPABUIBHBIX IPU3M, CUMMETPHUS
MIPaBUIILHON TUPAMUIBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHsTHs: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPbI
KOJUIMHEapHbIE, COHAINPABIICHHbIE W IPOTHUBOIIOJIOKHO HAIIPaBICHHBbIE BEKTOPbL. PaBEHCTBO BEKTOPOB.
JIelicTBUS C BEKTOpAMHM: CJIOKEHHE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXXECHHUE
BekTOpa Ha uucio. CBoiicTBa ciloOKeHUs BEKTOpoB. CBOMCTBAa yMHOXKEHMsI BeKTopa Ha uucio. llonstue
KOMIUIaHapHbIe BEKTOpHL. [Ipu3Hak komIianapHocTr TpéX BeKTOpoB. IIpaBuno napamnenenunena. Teopema
O pa3JoXKEHUM BEKTOpa MO TpEM HEKOMIUIAHApHBIM BekTopam. I[IpsmoyrosipHas cucreMa KOOpAMHAT B
npoctpanctBe. KoopauHatel BekTopa. CBA3b MEX/y KOOPAMHATAMHM BEKTOpPa M KOOPJIAUHATAMH TOUYEK. YTOJ
Mexy BekTopamu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.

11 KJIACC



Tesia Bpamenus

[ToHsTHs: WIMHAPUYECKAs MOBEPXHOCTb, KOHUYECKAash MOBEPXHOCTh, cepuueckas MOBEPXHOCTH,
oOpa3yroIne moBepxXHOCcTer. Tena BpalleHus: MIIMHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumuoe
pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
wiockocTu. Pa3Béprka nununapa u konyca. Cummerpus chepsl U mapa.

O0béM. OcHOBHEIE CBOICTBA 00BbEMOB Tell. Teopema 00 00bEME TPSIMOYTOJILHOTO IMapalIe/IeuIea
u cnencteus u3 He€. OOBEM IPAMO M HAKIIOHHOHN NPU3MBI, IUIHMHIPA, MUPpaMUAbl U KoHyca. O0BEM mapa
U I1apOBOI'0 CErMEHTA.

KoMOunanuu Ten BpaieHus 1 MHOTOrpaHHUKOB. [Ipu3Ma, BnrcaHHas B MUJIUHAP, OMUCAHHAs OKOJIO
umuHapa. lepeceuenne cdepsl u mapa ¢ miockoctbio. Kacanue mapa u chepsl miockoctbio. [lonstue
MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO chepsl, chepsl, BIMCAaHHOW B MHOTOTPAHHUK WJIM TEJIO BPAILICHHS.

[Tnomanas MOBEpXHOCTH MWIMHAPA, KOHYCa, IJIoNaas chepbl u e€ yacteid. [lomodue B mpocTpaHCTBeE.
OtHomenne 00BEMOB, IO MoBepXHOCTEH mon00HbIX Guryp. [IpeodpasoBanue mogo0usi, FOMOTETHS.
Pemrenue 3a1ay Ha IIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[locTpoeHue cedeHMI MHOTOIPDAaHHUKOB U TeJl BpalllEHUs: CEUYEHMs] LMIMHApaA (MapajsieNbHO U
NEPIEHIUKYJISIPHO OCH), CEYEHMsI KOHYyca (MapajulesibHble OCHOBAaHUIO M IPOXOJAIIME Yepe3 BEPLIMHY),
CEYEHMS LIapa, METO/Ibl IOCTPOCHUSI CEUEHUI: METO/ CJIEI0B, METOJI BHYyTPEHHETO TPOECKTUPOBAHUS, METO/T
MepeHoca CeKyIen MIOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexkTops! B npoctpancTse. Onepanuu HaJl BeKTopamu. BekTopHoe ymHOXkeHue BekTopoB. CBoMCTBa
BEKTOPHOIro yMHOeHHMs. [IpsMoyronpHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl BekTOpa.
Pasnoxxenue Bexktopa o 6azucy. KoopinHaTHO-BEKTOPHBIN METOJ NP PEHICHUH F€OMETPUUECKHX 3a7ay.

JIBM:KeHNS B IPOCTPAHCTBE

IBwxkenust npoctpanctBa. OroOpaxkenws. JIBrwkeHus u paBeHCTBO ¢uryp. OOmmue cBoiCTBa
JBUKEHUW. BUbl ABMKEHUN: MapajuiebHbIi IEPEHOC, HEHTpalbHas CUMMETPUS, 3€pKaJIbHAsE CUMMETpPHS,
MOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus nogodus. [Ipsmas u cdepa Ditnepa.

IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBI YPOBEHb) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasxkaanckoe BoCIMTaHHeE:

c(hOPMUPOBAHHOCTH TPAXKTAHCKON TO3HUIIMHA O0YYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBCHHOTO YICHA
pPOCCHUICKOTO OOIIEeCcTBa, MPEACTaBICHWE O MaTeMAaTHYECKUX OCHOBAaX (YHKIIMOHHPOBAHUS PA3IMUYHBIX
CTPYKTYp, SIBICHUN, MpOIENyp TpakIaHCKOro oOmiectBa (BBIOOpPHI, OMPOCHl M JPYroe), yMeHHE
B3aMIMOJICHICTBOBATH C CONUATHLHBIMUA HHCTHUTYTAMH B COOTBETCTBHHU C MX (DYHKIUSIMU U HA3HAYCHUEM;

2) naTpuoTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh POCCUMCKOW TPaKTAHCKOW HWICHTHUYHOCTH, YBAXKEHUS K MPOLUIOMY H
HAaCTOSIIEMY POCCUHCKON MAaT€MaTUKH, IEHHOCTHOE OTHOLIEHHE K JIOCTUKEHUSAM POCCUIUCKUX MAaTEMaTUKOB
Y POCCUHCKON MaTeMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JOCTHKEHUN B IPYTUX HAYKAX, TEXHOJIOTHUSIX,
cdepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHHE MJYXOBHBIX IIEHHOCTEH PpOCCHUUCKOTO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUA, PTHYECKOTO TOBEICHUS, CBSI3aHHOTO C IMPAKTHUYECKUM IMPUMEHEHHEM JOCTIKCHHM HAyKu U
JEeSITELHOCThIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYMBOTO OYyIIETro;

4) acTeTHYECKOE BOCIIUTAHHE:



ACTETUUYECKOE OTHOILIEHUE K MUPY, BKIIOYAsi SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/la4, peUIeHHUH, pacCyXIACHHI, BOCIPUUMYHUBOCTh K MAaTEeMAaTHUYECKUM acleKTaM pa3lIMYHbIX BHUIOB
HCKYCCTBA;

5) pusznyeckoe BocnUTAHUE:

cOpPMUPOBAHHOCTh yMEHHSI TPUMEHATh MaTeMaTU4YeCKHME 3HaHMs B HMHTEpecax 370pPOBOTO H
6e3omacHOro oOpas3a >KHU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (30pOBOE MUTAHHE,
cOaaHCUPOBAHHBIM PEXKUM 3aHITHA W OTIbIXa, pEryisapHas (u3uveckas aKTUBHOCTB), (U3NUYECKOEC
COBEPILICHCTBOBAHMUE TMPH 3aHATHUSAX CIIOPTUBHO-03/J0POBUTEIHLHOMN IE€ITEIHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH TPYAOJIOOMS, HHTEpeC K pa3IuyHbIM cdepam
npodeccHoHaNbHOM 1eATeIbHOCTH, CBA3aHHBIM C MAaTEMaTUKON U €€ MPWIOKEHUSIMH, YMEHUE COBEpIIAThH
OCO3HAHHBIN BEIOOP Oymymiel nmpodeccuu U peain30BhIBaTh COOCTBCHHBIC KU3HCHHBIC TIJIaHBI, TOTOBHOCTH
U CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUI0O W CaMOOOpa30BaHUIO Ha MPOTSHKEHUM BCEH KU3HHU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a7]a4 MaTeMaTHUeCKON HapaBIeHHOCTH;

7) 3K0JI0TMYecKOe BOCIIMTAHME:

c(OPMUPOBAHHOCTh IKOJOTHUECKON KYJIbTYPBI, TIOHUMAaHUE BIIUSHUS COLHATHHO-DKOHOMUYICCKUX
MPOLIECCOB HA COCTOSIHWE MPUPOJHOM U COIMAIBLHOM Cpeabl, OCO3HAHUE TJI00ANIBHOTO XapakTepa
9KOJIOTHYECKUX TPOOJieM, OpUEHTAIMsl Ha MPUMEHEHHWE MaTeMaTHUYeCKUX 3HAHWUW JUIsl pelleHHs 3a1ad B
00JacTH OKpPY)KAIOIICH Cpelbl, TUTAHUPOBAHKME IMOCTYIKOB M OIEHKA MX BO3MOXKHBIX TOCIEACTBHMA IS
OKpY>Karolleu Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON MPAKTUKK, TOHUMaHUE MAaTeMaTUYeCKOM HAayKH Kak cdepbl UeTOBEYECKOH NesSTEIbHOCTH,
ATanoB €€ pa3BUTUS W 3HAYUMOCTH ISl Pa3BUTHUA LMUBWIM3AIMHU, OBJIAJICHUE S3BIKOM MATEMAaTUKU M
MaTeMaTHUYeCKOU KYJIbTYpOH Kak CPEeICTBOM IIO3HAHHS MHPA, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO H
UCCIIEIOBATENbCKYIO JeSITeIbHOCTh MHIUBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE eiiCTBUSA

Ba3oBble Jloru4eckue geicTBus:

BBISIBJIAITh U XapaKTE€PU30BaTh CYLIECTBEHHBIE NPU3HAKKM MaTEeMaTH4YECKUX OOBEKTOB, IOHSTHUH,
OTHOIICHUH MEX]y MOHATUSAMHU, (QOPMYIUPOBATH ONpEAEICHUS MOHATUMN, YCTaHABJIWBATH CYIECTBEHHBIN
MPU3HAK KJacCH(HUKAUU, OCHOBAHUS I 0000IICHNS 1 CPABHEHUS, KPUTEPUH MIPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MPEOOPA30BBIBATH CY)KJICHUS: YTBEPIUTEIbHbIE U OTpULIATEIbHbIE,
€/IMHUYHBIE, YACTHbIE U OOIINE, YCIIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W IPOTUBOpedMs B (PaKkTax, JaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSAX, IPEAJIaraTh KPUTEPUH JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEH M TPOTHBOPEUHIA;

JIeJIaTh BBIBOJIBI C HUCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHIYKTUBHBIX YMO3aKIOUYCHU,
YMO3aKJIFOYEHHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSITENIbHO JIOKA3aTeJbCTBA MAaTEMAaTHMUECKUX YTBEPXKACHUM (MpsMble U OT
MPOTHBHOTO), BBICTPAWBATh APTYMEHTALUIO, TPUBOJIUTH TNPUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOIbI;

BbIOMpPATh COCO0 perieHus yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUs, BBIOMPATh
HanboJee MOAXOIAIMNHN ¢ y4ETOM CAMOCTOSTENLHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBblie uccienoBarebcKue AeiCTBHUA:

UCIOJIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HaHMA, (POPMYIMPOBATH BOIPOCHI,
¢bukcupyoomue npoTUBOpeure, npolieMy, YCTaHaBIMBaTh MCKOMOE M JaHHOe, (opMUpOBaTh T'MIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULUIO, MHEHHUE;



MPOBOAUTH CAMOCTOSITEJIBHO CIUITAHUPOBAHHBIM HKCIIEPUMEHT, HCCIEAOBAHUE IO YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTU4YecKOoro OOBEKTa, SBJICHMs, IPOIECCa, BBIIBICHHIO 3aBHCUMOCTEH MEXITY
00BEKTaMHU, SIBJICHUSIMH, TIPOIECCAMH,

CaMOCTOSITENILHO ~ (DOPMYJIUPOBAaTh OOOOMICHWST ¥ BBIBOJABI 10 pe3yJbTaTaM IPOBEIEHHOTO
HaOII0/IeHUs, HCCIIE0BAHNUS, OLICHUBAThH JOCTOBEPHOCTDH MOTYYEHHBIX PE3YIbTAaTOB, BEIBOJOB U 00OOIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAKKE BBIIBUraTh MPEAINOJNIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanueii:

BBISBJIATH AePUIUTH WHGOPMAIIMHU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOIPOC U IS PELICHUS
3a/1auu;

BbIOMpaTh MH(OPMALIUIO U3 UCTOYHUKOB PA3IMUHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IMIHBIX BHJIOB U (OPM MPEICTABICHUS;

CTPYKTYpUpPOBaTh WHGPOPMAIUIO, TPEACTABIATh €€ B pPa3IMYHBIX (QopMax, WLIIOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh HH(POPMAIIHH IO CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIM KPUTECPHSIM.
KoMMyHUKaTHBHBIE YHUBEpPcaIbHbIE YUeOHbIE TeiiCTBUSA

OO0menne:

BOCIPUHUMATH U GOPMYITUPOBATH CY>KJCHHUS B COOTBETCTBHH C YCIOBUSMU U IEJIIMU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10
XOJIy peIIeHUs 33a][aui, KOMMEHTHPOBATh TIOJTYICHHBINA PE3yiIbTaT;

B XOJI¢ OOCYXCHHSI 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI, MPOOJIEMBI, perraeMoi
3aJlauM, BHICKA3bIBATh UJICH, HALIEJICHHBIE HAa MIOUCK PEIICHHUS, COTIOCTABIISTH CBOU CYKICHUS C CYXKIACHUSIMHU
JIPYTUX YYacCTHMKOB JUaNora, oOHapyXHBaThb pazlU4Me€ W CXOJACTBO TMO3HIMH, B KOPpPEKTHOU (opme
(hopMyJIMPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEICTaBIATh  PE3yibTaThl  PEIICHUS  3aJa4d, OKCIICPUMEHTa, HCCICHOBAaHUsS, IPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIJICHUS € Y4€TOM 3a/ad Mpe3eHTallUd U OCOOCHHOCTEH
ayJTUTOPUH.

PeryisiTUBHbIE YHUBepPCAJbHbIE YUeOHbIE AeilicTBUS

Camoopranmnsanmus:

COCTaBJIATh IUIAaH, aJiTOPUTM PEIICHUs 3a/layd, BHIOMpPATh CHOCOO pelieHus ¢ y4ETOM HMMEIOLIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATb M KOPPEKTHPOBATh BAPUAHTHI PEIICHUU C
y4€TOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb, IMOIHOHAJILHBII HHTELJIEKT:

BIIa/IETh HABBIKAMHU TI03HABATENBHOM pedIeKCMM KaK OCO3HAHUS COBEpPUIAEMBIX JCUCTBUN U
MBICITUTENBHBIX TPOIECCOB, UX PE3YJIbTATOB, BIAJAETh CIOCOOaMU CaMOIIPOBEPKU, CAMOKOHTPOJISI IIpoIiecca
U pe3yiibTaTa PelIeHus MaTeMaTHIECKOH 3a1a4u;

MPEIBUJICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHUH 3a/1a9¥, BHOCUTh KOPPEKTUBHI B
JesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE pE3yNIbTaTa LEIH M YCIOBHSIM, OOBSICHATH HMPUYUHBI JTOCTHXKEHUS WIIH
HEJOCTHIKCHHSI PE3YJIbTATOB JICATEIIHHOCTH, HAXOIUTh OIINOKY, JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUAYAIbHON pabOTHI MpU PELICHUU
y4eOHBIX 3a/1ay, MPUHUMATh LeJb COBMECTHOW IEsTeNbHOCTH, TUIAHUPOBATH OPraHMU3AIMI0 COBMECTHOM
paboThI, pactpeneNiaTh BUABI paboT, JOTOBAPUBATELCS, 00CYKIATh MPOIIECC U PE3yIbTaT paboThl, 0000maTh
MHEHHS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B IPyHMoBBIX (hopMax paboThl (0OCYKIeHHS, OOMEH MHEHUH, «MO3TOBbIE IITYPMbI» U
WHBIE), BBITIOJIHATH CBOIO YacTh pabOThl U KOOPJIMHUPOBATH CBOU JACUCTBUS C IPYTUMH YWICHAMU KOMaHJBbI,
OLICHMBATh KaYeCTBO CBOETO BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMO/JICVCTBUS.



HHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca o0yyarouiuiicss HAy4uTCs:

CBOOOJTHO OIEPUPOBAaTh OCHOBHBIMU IOHSATHSMH CTEPEOMETPHHM TIPU pEIICHUH 33Jad |
MPOBEJICHUU MaTEMAaTUYECKUX PACCYKIICHUH,

MPUMEHSITh aKCHOMBI CTEPEOMETPHH U CIICACTBUS M3 HUX MPH PEIICHUH T€OMETPHUCCKUX 33]1a4;
KJacCU(UIMPOBaTh B3aMMHOE PACIOJIOKCHHUE TMPSMBIX B TPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

CBOOOJTHO OIEPUPOBATH MOHITHAMH, CBSI3aHHBIMU C YIJIaMU B MIPOCTPAHCTBE: MEXKIY MPSIMBIMH B
MPOCTPAHCTBE, MEX/TY MPSMOU U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'PaHHHKAMU;

CBOOOJTHO pacrio3HaBaTh OCHOBHBIE BU bl MHOTOTPAHHUKOB (MPU3Ma, THUpaMK/Ia, TPSIMOYTOJIbHBIH
napajuienenumnesn, Kyo);

KJ1accu(UIUPOBATh MHOTOTPAHHHUKH, BEIOUPAsi OCHOBAHHMS IS KlacCU(UKaIUHY,

CBOOOJTHO OTIEPUPOBATH MOHSATHIMHU, CBSI3aHHBIMH C CCYSHHEM MHOTOI'PAaHHHKOB TUIOCKOCTBIO;
BBITIOJTHSATH MApalIeIbHOE, IICHTPAITBHOE M OPTOTOHAITBHOE IIPOSKTUPOBaHNE (QUTYD HA MIIOCKOCTH,
BBINOJIHATH H300paXeHUs1 QUTYP Ha IJIOCKOCTH;

CTPOUTH CEYCHHS] MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIaMH, BBIOJHATH (BBIHOCHBIC) IIJIOCKHE
YEePTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH IJIOMIAIM TIOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpU3Ma, TTUpaMua), TEOMETPUICCKIX TeJ
C MpUMEeHeHHeM (HopMyT;

CBOOO/JIHO OINEPUPOBATh TOHSTHSIMH: CHUMMETPHsI B TIPOCTPAHCTBE, IEHTP, OCh U IUIOCKOCTH
CUMMETPHH, IIEHTP, OCh U IJIOCKOCTh CUMMETPHUU (QUTYPHI,

CBOOOJTHO OIEPUPOBATH IOHATHSMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOpJHMHATaM B
MIPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HaJl BEKTOPAMH,

pelaTh 3a/1a4i Ha JJOKa3aTeIbCTBO MATEMATHUECKUX OTHOIICHUH M HAX0XICHUE T€OMETPUYCCKIX
BEJIMYMH, NTPUMEHSSI W3BECTHBIC METOMBI NPU PEUICHUHM MAaTEeMAaTUYECKHUX 3aj1a4 TOBBIIMICHHOTO U
BBICOKOT'O YPOBHSI CJIIO)KHOCTH;

MPUMEHSTh MPOCTEHININE MPOTrPaMMHBIC CPEACTBA U DIICKTPOHHO-KOMMYHHKAIIMOHHBIC CHUCTEMBI
MIPH PEIICHUN CTEPEOMETPUICCKUX 33]1aY,

U3BJIICKaTh, TMPEOOPa30BbIBATE M HWHTEPIPETHPOBATH HMHMOPMAIMIO O MPOCTPAHCTBEHHBIX
TCOMETPHUCCKUX PUTYpax, MPEACTABICHHYIO HAa YepTEkKaxX U PUCYHKAX;

MPUMECHSITH ITOJTYYCHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATH U aHAIM3UPOBATH PeabHbIC CUTYAIUH,
NPUMCHITh  W3YYCHHBIE IOHSATHS B  MPOIECCe TOWCKAa  PEIICHUS  MaTeMaTHYCCKU
cOpMyYJIMPOBaHHOW TPOOJIEMbI, MOJICIUPOBATh pEAbHBIC CHTYallMd Ha S3bIKE TCOMETPUH,
UCCIIEIOBaTh TIOCTPOCHHBIC MOJICIM C HWCIOJIb30BAHUEM T'€OMETPHUYECKHX IOHATUH M TEopeM,
amnmapara ajreOpbl, pelaTh MPaKTUICCKUE 3a7auH, CBA3aHHBIC C HAXOXKICHUEM T'€OMETPUUCCKUX
BEJIMYNH;

UMETh TIPEJCTaBICHUS 00 OCHOBHBIX OJTalax pa3BUTHA TEOMETPUU KaK COCTaBHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kiacca oOyyarouiuiicss HAy4uTcs:

CBOOOJTHO OMEPUPOBATH TMOHSATHUAMH, CBS3aHHBIMH C [WIMHIPUYECKOW, KOHUYECKOW U
cheprueckoil MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI OTyYEHUS;

ONEepPUPOBATH MOHITHUSMH, CBS3aHHBIMU C TEJIaMM BpAIICHHS: IMIMHIPOM, KOHYCOM, cepoil u
1apom;



pacrio3HaBaTh Teja BpalieHus (IHIHHIP, KOHYC, chepa u map) U 00BSICHATh CIOCOOBI TTOTydIeHUs
TEJ BpaIleHHS,

KJ1acCu(UIIUPOBATh B3aUMHOE PACIIONIOKEHHE CHEPHI U TUIOCKOCTH;

BBIUUCIIATh BEJIWYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpaIICHUs, OOBbEMBI M IIJIOIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALICHUS, TEOMETPUUYECKUX TeJl C TPUMEHEHHEM (HOpPMYIT,
CBOOOJHO OMNEPUPOBATh MOHATHUSAMH, CBS3aHHBIMH C KOMOWHAIMSIMA TEJT BpALICHUA W
MHOTOTPaHHUKOB: MHOTOTPAHHHUK, BIIMCAaHHBIM B cdepy M ONMUCAHHBIA OKoJo chepsl, cdepa,
BIIMCaHHAasl B MHOI'OI'PaHHUK WJIM TEJIO BPAILLCHMUS;

BBIYUCIIATH COOTHOIICHHUS MEXTy TUIOIIASIMHA MTOBEPXHOCTEH 1 00BEMaMHU TIOJJOOHBIX TEIT;
n300pakaTh HU3ydaemble (DUTYpPBI,BBHIIONHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PHCYHKOB
IPOCTBIX O0BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUYEHUS TEJ BpaIllCHUS;
U3BIICKaTh, HMHTEPIPETHPOBATh M TMPEOOPa3OBBIBATH HMHMOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (pUrypax, mpeJCcTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPAIIIH HAJl BEKTOPAMHU;

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CHCTEME KOOPIMHAT;

pelmaTb TeOMEeTpUYECKHE 3aJaud Ha BBIYMCICHUE YIJIOB MEXAY MPSAMBIMH M IUIOCKOCTSIMH,
BBIUMCIIEHUE PACCTOSIHUHA OT TOYKH JI0 IUIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METO/Ia TIPH PEIICHUH;

CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C JIBU)KEHHUEM B IPOCTPAHCTBE, 3HATh CBOKCTBA
JIBYDKCHHI,

BBITIOJIHATh HM300pa)KCHHsT MHOTOTPAaHHMKOB M TN BpAlleHWs MpH NapauieIbHOM MepeHoce,
LEHTPAJIbHOW CHMMETpPUH, 3€pKaJbHOW CHMMETpUHM, TIpHd MOBOPOTE BOKPYr IpPsIMOH,
npeoOpa3oBaHMs MOI00MS;

CTPOUTh CEYEHUS MHOTOTPAaHHUKOB M TeJI BpAIIEHUS: CEUYEHUs LWIMHApA (HapajjiebHO U
HEPIEHAUKYJIIPHO OCH), CEYCHMsI KOHyca (IapajjielibHble OCHOBAHUIO M IPOXOAAIINE 4Yepe3
BEpILKHY ), CEYEHHUS 11apa;

UCMOJb30BaTh  METOJAbl  I[OCTPOEHHUS] CEYEHHMH: METOJX  CIIe0B, METOJ  BHYTPEHHEro
MPOEKTUPOBAHMUS, METO]I TIEPEHOCA CEKYIIEH TIOCKOCTH;

JOKa3bIBaTh TEOMETPUIECKHE YTBEPIKACHUS;

IPUMEHSATh FeoMeTpudecKkre (akThl Ui PELICHUs CTEPEOMETPUYECKUX 3a/ad, MPearoarariinx
HECKOJIBKO IIaroB PEIICHHsI, €CIIN YCIOBUS IPUMEHEHUS 3a/1aHbI B IBHOW M HESIBHOM (hopMe;
pemaTh 3a/1a4 Ha JJOKAa3aTeIbCTBO MATEMAaTHUECKUX OTHOIICHUH M HAX0XK/ICHUE T€OMETPUUYCCKIX
BEJIMYNH;

NPUMEHSTH MPOTPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUU
CTEPEOMETPUICCKUX 3a]1a4;

OPUMEHSTh TIOTyYECHHBIE 3HAHUS Ha TPAKTUKE: CPaBHUBATh, AHAIM3MPOBATH W OIICHUBATH
peanbHbIe CUTyallud, IPUMEHSATh W3YYECHHBIC TOHSTHS, TEOPEMBI, CBOWCTBA B IpOIECCE MOUCKA
peleHust MaTeMaTHYecku chpopMyInpOBaHHON MPOOIEMbI, MOAEIMPOBATh peajibHble CUTYyalluH Ha
A3bIKE I'€OMETPUH, MCCIIEOBATh IOCTPOEHHBIE MOJENIM C HCIOJIb30BAHUEM TI'€OMETPUYECKHX
NOHATUH W TeopeM, ammapaTa aireOphl, pemarb MPaKTHYECKHE 3a/laud, CBS3aHHBIE C
HAXOXKJICHHEM TeOMETPUYECKIX BEIINYHH;

UMETh TPEJACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHSI TEOMETPUM KaK COCTaBHOM YacTH
(byHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpaMMbl Beero Kontposbn HpakTuieck oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anmHOe pacniosiokeHUe IpsIMBIX B 6 1
MIPOCTPAHCTBE
3 [TapasnienbHOCTb NPSAMBIX U IUNIOCKOCTEN B g
IPOCTPAHCTBE
4 [lepneHAuKyISIPHOCTD MPSMBIX U 25
IIJIOCKOCTEN B IIPOCTPAHCTBE
Vriabl 1 pacCTOSTHUS 16 1
MHoOrorpaHHuku 7 1
Bexkropsl B npocTpancTBe 12
g HOBTOPGHI/IG, 000011IeHIe U CUCTEeMAaTH3AIUS 5 )
3HaAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne i/ f;ﬁ‘:::;::me pasieIon HTeM Beero Kontpoabubl | IlpakTnyeckn f:;l:):):)o(::ab;:lbnme
e padoThI e padoThbl pecypesI
1 AHaJIMTUYECKAst TEOMETPUS 15 1
) [ToBTOpeHwME, 0606HI6HI:IG " 15 i
CUCTeMAaTH3AIIVs 3HAHHUH
OOBEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaay MOBEPXHOCTH U OOBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHME, 06061ueHI:Ie u 17 )
CUCTeMaTH3allusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos 1 DJIeKTPOHHBIE
aTa
Ne Kounrtpoin IIpakTHuec uugposbie
Tema ypoka H3Y4YeH
n/m Bcero HbIE KHe st o0Opa3oBareJb
padoThI padoThI HbI€ pecypcChbl

OCHOBHBIE NIpaBHIIa U300pAKEHHS HA PHCYHKE

1 IUTOCKOCTH, NapaJIeTbHBIX MPAMBIX (OTPE3KOB), 1
CepeIMHbI 0Tpe3Ka
[oHsATHS CTepeOMeTpHHU: TOYKA, MPsAMasi, INIOCKOCTH,

) npocTpaHcTBO. OCHOBHBIC NIPaBUIIAa H300paKeHUS Ha 1
PHCYHKE IIOCKOCTH, TTApaJUICIIbHBIX IPSIMBIX
(0Tpe3KoB), cepearHbI OTpe3Ka
[ToHsTHS: IIepeceKarOIINECs! IIIOCKOCTH,

3 HePECEKAIOIINECs MPsIMast U ITIOCKOCTS; 1
HOJIYIIPOCTPAHCTBO
[ToHsTHS: IIepeceKarOIINecs! IIIOCKOCTH,

4 TIEPECEKAONIHECS PAMAs M IIIOCKOCTH; 1
HOJIYTIPOCTPAHCTBO
MHororpaHHuKH, U300pasKeHNe MPOCTEHIITNX

5 NPOCTPAHCTBEHHBIX (DUTYp, HECYIIECTBYIOIINX 1
00BEKTOB
MHOTOrpaHHUKH, H300pasKeHHE POCTEHIINX

6 MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOLIHNX 1
00BEKTOB

7 AKCHOMBI CTEPEOMETPUH U MIEPBbIE CIACACTBHSA U3 HUX 1
AKCHOMBI CTEPEOMETPUH U MIEPBbIE CICACTBHSA U3 HUX 1
AKCHOMBI CTEPEOMETPHH U NIEPBBIC CICICTBHS U3

9 HEUX. Coco0BI 3a1aHKs MPSMBIX U INIOCKOCTEH B 1

npoctpaHcTBe. O003HAYECHUS MIPSIMBIX U INTOCKOCTEH




10

W3o0paxkeHne ceueHNH MUpaMuabl, KyOa U MPU3MBI,
KOTOpBIE TIPOXOIAT Yepe3 ux péopa. Mzo0paxenue
TIepecedeHNs MOTYIEHHBIX MIOCKOCTEH.
PackpammBaHue MOCTPOSHHBIX CEYEHUN pPa3HBIMH
LBETaMH

11

W3o0paxxkeHne ceuyeHNH MUpaMuabl, KyOa U IPU3MBI,
KOTOpBIE TIPOXOIAT Yepe3 ux péopa. M3o0paxenue
TIepecedeHNs MOTyIEHHBIX MIOCKOCTEH.
PackpammBaHue MOCTPOSHHBIX CEYEHUN pPa3HBIMH
LBETaMH

12

W3o0paxkeHne ceuyeHNH MUpaMuabl, KyOa U IPU3MBI,
KOTOpBIE TIPOXOIAT Yepe3 ux péopa. Mzo0paxenue
TIepecedeHUs MOTYIEHHBIX MIOCKOCTEH.
PackpammBaHue MOCTPOSHHBIX CEYEHUH pPa3HBIMH
LBETaMH

13

W3o0paxeHne ceuyeHN MUpaMuabl, KyOa u pHU3MBI,
KOTOpBIE TIPOXOJAT Yepe3 ux péopa. Mzo0paxenue
TIepecedeHus MOTYIEHHbIX MIOCKOCTEH.
PackpammBaHue MOCTPOSHHBIX CEYEHUN pPa3HBIMH
[BETAMH

14

Merto/ cnenoB 11 IOCTPOCHUS CEYEHHM

15

MerTon cieoB sl MOCTpoeHus ceueHuii. CBoiicTBa
[IEPECEUECHUM NPSAMBIX U INIOCKOCTEH

16

Meron cnenoB ans nocTpoeHus ceueHuil. CBoiicTBa
repeceveHui MPSIMBIX U ITIOCKOCTEH

17

[TocTpoenne ceuenuii B mupamuze, Kyoe mo Tpém
To4yKaM Ha péObpax. Co3naHue BHIHOCHBIX YepTEXEH U
3aITiCh IIaroB MOCTPOCHHUS

18

ITocTpoeHue ceuenuii B mupamue, kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BHIHOCHBIX YSPTEKEH U
3aMuCh MIATOB ITOCTPOCHUS

19

ITocTpoeHue ceuenuii B mupamue, Kyde o Tpém
ToukaM Ha péopax. Co3aHne BHIHOCHBIX YEPTEKEH U




3aIllMCh NIaroB NOCTPOCHUSA

20

ITocTpoeHue ceuenuii B mupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BHIHOCHBIX YEPTEKEH U
3aMUCh IIATOB IOCTPOCHUS

21

[ToBTopenue miannmerpun: Teopema o
MIPOTIOPIMOHANBHBIX 0Tpe3kax. [logobue
TPEyTOIbHUKOB

22

IToBTopenue mnanumerpuun: Teopema Menenasi.
PacueTsl B ceueHMIX Ha BBIHOCHBIX YEPTEXKAX.
Hcropust pa3BUTHSI IVIAHUMETPHH M CTEPEOMETPUH

23

KontponsHas pabora "AKCHOMEI CTEpPEOMETPHH.
Ceuenns"

24

B3auMHoe pacrosoxeHne IpsAMBIX B IPOCTPAHCTBE.
CkpemuBaromuecs npsmslie. [IpusHaku
CKpeluBaromuxcs npsamseIx. [lapannensHsle npsmeie
B IIPOCTPAHCTBE

25

Teopema 0 CylIECTBOBAaHUM U €AMHCTBEHHOCTH
IPSIMOU NapaUIeIbHON JaHHOU MIPSIMOU, IPOXOASILEH
yepe3 TOUKY MPOCTPAHCTBA U HE Jie)Kallel Ha JaHHOM
npsMoi. JIeMMa o nepecedeHun napauienbHbIX
IPSIMBIX IIIOCKOCTBIO

26

[TapannenbHOCTB Tpex npsAMbIX. TeopeMa o TpEx
napaulelIbHBIX IpAMBIX. Teopema o
CKpCIIUBAIOIUXCA TPAMBIX

27

[MapannensHoe npoexTupoBanne. OCHOBHBIE
CBOMCTBA MapayIeIbHOTO IPOSKTHPOBAHHS.
N3o0paxenne pa3HbIX GUTYp B HapauIeIbHOMN
MPOEKIUH

28

LenTpanbHas mpoeKknus. YTOJI ¢ COHANPABICHHBIMU
CTOPOHaMH. YTOJI MEXIy IPSIMBIMA

29

3a7a4un Ha JOKa3aTeNbCTBO M MCCIIECAOBAHNUE,
CBSI3aHHBIC C PACIIOJIOKECHUEM IPSIMBIX B
TIPOCTPAHCTBE




30

[MonsATHs: MapauIeTFHOCTD MPSIMOI U TUTOCKOCTH B
mpocTpaHcTBe. [Ipu3HaK mapauieIbHOCTH MPAMOH 1
mockocty. CBOMCTBA MapaieNbHOCTH NPSAMOM U
IUIOCKOCTH

31

I'eomeTpuueckue 3aaun Ha BBIYUCICHUE U
JI0Ka3aTeNnbCTBO, CBA3aHHBIE C MApalICIbHOCTHIO
MPSIMBIX | IJIOCKOCTEHN B MPOCTPAHCTBE

32

ITocTpoenne ceuenns, IPOXOIAIIErO Yepe3 JaHHYIO
IPSIMYIO Ha 4epTEeXe U NapaJuIeIbHOrO IpYyron
npsiMoi. Pacuér oTHOIIEHUH

33

[MapautenbHas NPOEKLMSI, TIPUMEHEHUE IS
HOCTPOEHHMS CeUeHHUi KyOa U mapaienenunea.
CpoiicTBa napauienenuneaa u Npu3Msl

34

HapaJ'IJ'ICHBHLIC IINIOCKOCTH. HpI/IBHaKI/I
napaJyICJIbHOCTU ABYX INTOCKOCTEH

35

Teopema 0 napayuIeTbHOCTU U €IUHCTBEHHOCTH
IJIOCKOCTH, IPOXOASILEN Yepe3 TOUKY, HE
MPUHAAJIEKALTYIO TaHHOM IJIOCKOCTHU U CIAEACTBHS U3
Heé

36

CaolicTBa NapajuIeIbHBIX INIOCKOCTEN: O
MapaJuICIEHOCTH TIPSIMBIX MIEPECCUSHIS IPH
TepecevYeHUN IBYX IMapauIeIbHbIX TNTOCKOCTEH
TpeThel

37

CBoiicTBa NapajuleNIbHBIX IIOCKOCTEN: 00 0Tpe3Kax
napajiyiCJIbHBIX ITPAMBIX, 3aKITIOYEHHBIX MEKIY
HapanieNbHBIMU ITIOCKOCTSMU; O IIepeceueHUH
MIPAMOH C ABYMsI TapauIENbHBIMH IUNIOCKOCTSIMH

38

[ToBTopenue: Teopema Iuaropa Ha mrockocTn

39

[ToBTOpEHNUE: TPUTOHOMETPHS MPSIMOYTOIEHOTO
TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 IPSMOYTONBHOTO HapaienenuIesa

41

Brruncnenue niavH OTpEe3KOB B KybOe u
NPSMOYTOJIEHOM Mapaiiesenurese




[epneHauKyIIPHOCTD MPSMOH M TIIOCKOCTH.

42 [Ipu3HaK nepneHAUKYIIPHOCTH MPSIMOI U INIOCKOCTH

43 IlepneHIUKyISPHOCTD NIPSMOM U INIOCKOCTH.
IIpu3Hak nepneHuKyJISIpHOCTH IPSIMOU U INIOCKOCTH
Teopema 0 CyIIeCTBOBAHUU U €ANHCTBEHHOCTH

44 MpSIMOH, MPOXOAAIIEH Yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHANKYIIIPHOH K MIOCKOCTH

45 IInockocTy 1 nepneHANKYIISIPHBIE UM TPSAMBIE B
MHOTOTPaHHHUKAX

46 IInockocTy 1 nepneHANKYIIIPHBIE UM TPSAMBIE B
MHOTOTPaHHHUKAX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
HEepHEHIUKYIIAPA U3 TOYKH Ha IPAMYIO

48 Iepnenaukynsap u HaknoHHas. IToctpoenne
MEPIEHANKYJIApA U3 TOUKU Ha MPIMYIO

49 Teopema o TpEx nepneHIUKYIApax (IpsiMast v
oOparHast)

50 Teopema o Tpéx nepneHIUKyIApax (IpsaMas 1
oOpatHast)

51 Yron Mexay CKpelMBAOIUMHUCS IPSIMBIMU

59 ITonck neprneHANKYIApHBIX IPSAMBIX C TOMOIIBIO
MEPIEHANKYIISIPHBIX INIOCKOCTEN

53 OpToroHanabHOE MPOEKTHPOBAHNE

54 IMoctpoenwne cedenmii kyOa, IPU3MBI, IIPABIITEHON
MUPaMUIBI ¢ TOMOIIBIO OPTOTOHAIBHON MPOEKIUH

55 IMoctpoenwne cedenmii kyda, IPU3MBI, IIPABIITEHON
MUPAMUABI C TOMOILBIO OPTOrOHATBHON MPOEKIUN
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIHHO

56 ockocTH. I11ocKoCTH cUMMETpHit B
MHOT'OI'paHHHUKAX

57 IIpu3Hak nepneHuKyJISIpHOCTH IPSIMON U INIOCKOCTH

KaK CJICACTBUEC CUMMCTPUN




[IpaBunbHBIE MHOTOTpAaHHNKH. Pacuér paccTostHuil oT

TOYKH JI0 MIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacdy€T paccTosHui oT
TOYKH /10 TMJIOCKOCTU

60 Croco0b! OIyCTUTh NEPIIEHANKYIISIPBI: CHMMETPHS,
CABHT TOYKH IO MapaIeIbHON IpsMON

61 Casur no HenapaulenbHOHN NPSIMOU, H3MEHEHHE
paccTosiHui

62 KoHnTponbHas padora "B3anMHoe pacroioxkeHune
MPSIMBIX | IJIOCKOCTEHN B MpOCTpaHcTBe"
IToBTOpeHHeE: yroa Mexay NpsIMBIMH Ha TIOCKOCTH,

63 TPUIOHOMETPHS B IIPOU3BOJILHOM TPEYrOJIbHUKE,
TeopeMa KOCHHYCOB

64 IToBTOpEHUE: yroa MEKAY CKPEIIMBAIOMIMMHUCS
MPSIMBIMH B IPOCTPAHCTBE

65 I'eomeTpuueckue METOABI BBIYMCICHHS YTIIa MEKIY
MPSIMBIMHM B MHOTOIPaHHHUKAX

66 JByrpanuslil yron. CBOMCTBO JTHHEHHBIX YTIIOB
JIBYT'PaHHOTO yIia

67 IepniennukynsapHble m1ockocTd. CBONHCTBA B3aUMHO
HEePHIEHIUKYIAPHBIX INTIOCKOCTEH
IIpu3HaK nepneHauKyIIPHOCTH INIOCKOCTEN; TeopemMa

68 0 IIPSIMOH MepecedeHus IByX INIOCKOCTEN
MEPIEHANKYIIAPHBIX TPEThEH MIOCKOCTU

69 [IpsaMoyronpHBIN Mapanienenunes; Kyo; H3MepeHus,
CBOWCTBA NMPSMOYTOIBHOTO Mapallelenunena

70 Teopema 0 [uaroHaiy NpsMOyTOIbLHOTO
napaenenunesa u cleACTBUE U3 Heé
CrepeoMeTpHUECKHE U IPUKIATHBIE 3a1a4H,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHHEM MPAMBIX U
MIOCKOCTH

79 IToBTOpEHUE: CKpEIUBAIOIINECS MPSMBIE,

napaJuiCJIbHbIC INIOCKOCTH B CTaAHAAPTHBIX




MHOTOI'paHHHUKaX

[Tapa napamienpHbIX MIIOCKOCTEN Ha

73 CKPEIMBAIOIIUXCS TPSAMBIX, PACCTOSHUE MEXITY 1
CKPEIIMBAIOIMMUCS MPSMBIMH B TIPOCTBIX CUTYaIMsIX

74 PaccrostHrE OT TOYKH J10 INIOCKOCTH, PACCTOSIHHE OT 1
HPSIMOH J10 THIOCKOCTH
Brruncnenue pacCTosIHUI MEXIY CKpPEIIHBAIOIIUMUCS

75 MIPSMBIMH C TIOMOIIBIO NIEPIEHANKYIISIPHOM 1
TUTOCKOCTH
TpéxrpanHblil yromi, HEpaBEHCTBA VIS TPEXTPAHHBIX

76 yrioB. Teopema IIndaropa, TeopeMbl KOCHHYCOB H 1
CHHYCOB JUISl TPEXTPAHHOTO yTiia

77 OnemMeHTHI chepraecKoll TeOMETPHUHU: Te0Ie3NIECKUE |
JIMHUU Ha 3eMIe

78 KonTponsHas pa6ora "Yriisl U paccTosHus" 1

79 CucreMaTtuzauus 3HaHul "MHOTOrpaHHUK U €r0 1
SJIEMEHTHI"

80 IIupamuna. Bunel nupamun. [paBunpnas nupamuga 1

31 IIpuzma. [psimast u HakJIOHHAsA pu3Mel. [IpaBuiibHas |
npu3Ma

) [Ipsamoii mapanenenumnes, NpAMOYyTOIbHBIN 1
TapaJuleenumnesn, Kyo

83 Brinykisle MHOrorpanHuku. Teopema Diinepa 1

34 Brinykisle MHOTOrpanHuky. Teopema Dinepa. 1
[IpaBuibHBIC U TOMYIPaBIIBLHEIE MHOTOTPAHHUKHI

85 KonTponbHas padora "MHororpanHuku" 1

86 TMoHATHE BEKTOPA HA IVIOCKOCTH U B IPOCTPAHCTBE 1

87 CyMMa BEKTOpOB 1

88 Pa3sHOCTL BEKTOPOB 1

89 TpaBuiio mapasuienenumnena 1




90 VMHOKEHHE BEKTOPA HA YKCIIO 1
91 Paznoxenue BeKTqua o 6asucy Tpéx BEKTOPOB, HE |
JIeXKaIMX B OIHOM MIIOCKOCTH
92 CxanspHoe Ipou3BeIcHNE 1
93 BbluncieHde yriia MexIy BEKTOPaMH B IIPOCTPAHCTBE 1
94 Ipocreiiiye 3312491 ¢ BEKTOPAMU 1
95 I[Mpocreiitne 3a1a4u ¢ BEKTOPaMu 1
96 IMpocreliue 3a1a4u ¢ BEKTOPaMH 1
97 IIpocreiiiye 3312491 ¢ BEKTOPAMU 1
98 O60611eHNE U CHCTeMATH3al|s 3HAHHI 1
99 O0606IIeHNE W CHCTEMATH3AIHS 3HAHUHN 1
100 HTorosast KOHTpOIbHas paboTa 1
101 HUrorosas KOHTposbHas paboTta 1
102 O0606IIeHNE W CHCTEMATH3AIHS 3HAHUHN 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102




11 KIIACC

KoanuecTBo yacos 1 DJIeKTPOHHBIE
aTa
Kourtpoun uugposbie
Ne i/ Tema ypoka IlpakTHyec HU3y4eH
Bcero HbBIe oOpa3oBaTesibH
Kue pabdorplr | Hs
padoTbI ble pecypchl

1 [HoBTopenue temsl "KoopauHaTsl BEKTOpa Ha 1

IUIOCKOCTHU U B IPOCTPAHCTBE"
) [ToBTOpenue Temsl "CranspHoe POU3BEACHUE 1

BEKTOpPOB"
3 [ToBTOpenue Temsl "Brrunciienue yriia Mexny |

BEKTOpaMH B IPOCTpaHCTBe"
4 [ToBTOpeHue Temsl "YpaBHeHHE IPSAMOI, 1

MIPOXOJIAIIEN uepe3 1Be TOUKU"
5 YpaBHeHHE IIOCKOCTH, HOpMaJlb, ypaBHEHHE 1

IUIOCKOCTH B OTPe3Kax
6 YpaBHeHHE IIOCKOCTH, HOpMaJlb, ypaBHEHHE 1

IUIOCKOCTH B OTpe3Kax
7 BeKTOpHOE TIPOM3BEICHUE 1
] JIuneiiHble HEPAaBEHCTBA, JIMHEHHOE 1

IIpOrpaMMHpPOBaHHE
9 JIuneiinble HEPAaBEHCTBA, JIMHEHHOE 1

IIPOrpaMMHpPOBaHHE
10 AHaTUTHYECKHE METO/IBI pacuéTa yria MexIy 1

IPSMBIMHE B MHOTOTPaHHUKaX
11 AHanuTHYECKHE METOIBI pacuéra yria MexIy 1

IUIOCKOCTSIMH B MHOTOI'PaHHHUKAX
12 dopmyia pacCTOSHHUA OT TOYKH JI0 IUIOCKOCTH B |

KOOpAMHATAX
13 Haxoxnenne paccTosHHN OT TOYKH J0 IIOCKOCTH B 1

KyOe




HaXO)KILEHI/Ie paCCTO?[HI/Iﬁ OT TOYKH JO IINIOCKOCTH B

14 TIPaBUIIHHON MApaMuze

15 KonrponbHas pabora "AHanuTHdeckas reomerpus”

16 CedeHHsT MHOTOTPaHHUKOB: CTaHIAPTHEIC
MHOTOTPAaHHHUKH

17 CeueHHs MHOTOIPaHHUKOB: METOJI CJICAOB

18 CeueHust MHOTOTPAaHHUKOB: CTaHJAPTHBIE MJIOCKOCTH,
nepeceueHust MPsSIMbIX U TUIOCKOCTEH

19 [NapannensHbIe TPSAMBIC U IDIOCKOCTH: ITapaJuIeIbHEIC
CedeHUs

20 [MapannensHbIe TPAMBIC U IDIOCKOCTH: PaCcUET
OTHOUIEHUH

1 [TapanenbHble IPSMBIE U TUIOCKOCTH: YTIIbI MEXKIY
CKpEIIUBAIOIIMMHUCS MPSMBIMU
[lepneHaUKyIsIpHBIE IPSIMBIE U TUIOCKOCTH:

22 CTaHJapTHBIE APBI TIEPIIEHUKYIAPHBIX TLIOCKOCTEH
U TPSIMBIX, CHMMETPUU MHOTOTPaHHUKOB

23 [NeprreHAUKYIISAPHBIC IPSIMBIE U TUIOCKOCTH: TeopeMa
0 TpeX MepIeHANKYIIpax

24 [lepneHauKyIsIpHBIE IPSIMBIE U TUIOCKOCTH:
BBIYHCIIEHUS JJTUH B MHOTOTPaHHUKAX

25 [ToBTOpEHUE: IIOIIAH MHOTOYTOJbHUKOB, (POPMYIIBI
JUTS TUTOIIA/ICH, COOOpaKeHHUs TOA00uUs

26 [oBTOpeHue: WIOMAaI MHOTOYTOIBHUKOB, (POPMYIIBI
JUTS TUTOIAIeH, COOOpaskeHus o 100us

27 [oBTOpeHue: WIOMAaI MHOTOYTOIFHUKOB, (POPMYITEI
JUTS TUTOIaieH, cooOpakeHus moxo0us
[Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIAAN

28 HOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKeHus
noaoous

29 [Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIAAN

MOBEPXHOCTEH, pa3pe3aHus Ha JaCTH, COOOPaXKEHHUS




nmomgoous

Kontpomnsnas pabota "[loBropenue:

30 MHOTOT'PaHHHUKH, CEUYCHUsI MHOT'OI'PaHHHUKOB"

31 005éM Tena. OOBeM MPSIMOYTOIBHOTO
TapaJuIesIeuIe1a

32 3amaun 00 yaBoeHHH Ky0a, 0 KBagparype Kyba; o
TPUCEKIINH yTIIa

33 CrepeoMeTpHUECKUE 3a/1auH, CBSI3aHHBIC C 00hEMOM
IIPSIMOYTOJIBHOTO Napajuiesienunea

34 [MpuknaaHble 3a1auu, CBSI3aHHBIC C BEIYHCIICHHEM
00bEMa MPSMOYTOJIBHOTO MapajuIesenunesa

35 OG6BEM NpAMOI TTPU3MBI

36 CrepeoMeTpHUECKHE 3a/]aul, CBA3aHHBIE C
BBIUHCIIEHHEM 00BEMOB IPSAMON PU3MBI

37 [TpukmnanHele 3a1auu, CBI3aHHBIE C 00BEMOM MPSIMON
TIPU3MBI
Beruncienne 00bEMOB TeJI C TOMOIIBIO

38 omnpenenénHoro naTerpana. O0bpEM HaKITOHHON
TIPU3MBI

39 Brruncnenne 066EMOB Tell ¢ TOMOIIBIO
onpenaenéuHoro uarerpana. O0bEM MUPaMUJIBI

40 dopmyna 06béMa nupamusel. OTHOILIEHHE 00BEMOB
MIpaMu € OOIINM YIIIOM

41 ®opmyna 06péMa mpamuasl. OTHOIICHHE 00BEMOB
MIIpaMHAZ ¢ OOIINM YTIIOM

42 CrepeoMeTpHIeCKHE 3341, CBA3aHHbIE C 00BEMaMH
HaKJIOHHOH NTPHU3MBI

43 CTepeoMeTpHUECKUE 3a/1auH, CBSI3aHHBIC C 00bEMaMHU
THpaMUIBI

44 [puxnagaeie 3agaqu mo Teme "OO0BEMBI TEeT",
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW TPH3MEI

45 [puknanueie 3agauu mo Teme "O0BEMBI T,




CBSI3aHHBIE ¢ 00BEMOM IMUpaMUuabl

[IpumeHeHne 00bEMOB. BhIunciieHne paccToSHUS 10

ITIOCKOCTH

47 KontpomnsHas pabora "O6bEM MHOTOTpaHHHKA"

48 [unuuapudeckas OBEPXHOCTh, 00pa3yroIue
UWIMHIPUIECKONH TTIOBEPXHOCTH

49 Hununnp. [psmoit kpyrosoit ununap. [lnomans
MIOBEPXHOCTH IIMJIMHIPA

50 Konmueckas moBepXHOCTB, 00pa3yromne KOHHIeCKOH
moBepxHOCTH. KoHyC

3 CeueHre KOHYyCa INIOCKOCTBIO, MapalIeIbHONT
IUIOCKOCTH OCHOBAHUS

59 Yceuénublii konyc. 11300paxxeHue KOHyCOB 1
yCe4EHHBIX KOHYCOB

53 [Tnomans OOKOBOW MOBEPXHOCTH H MOITHON
MTOBEPXHOCTH KOHYCa

54 [Tnomans 6OKOBOW MOBEPXHOCTH H MOITHON
MTOBEPXHOCTH KOHYCa
CrepeoMeTprUecKHe 3a/1a4u Ha JOKA3aTEIbCTBO U

55 BBIYHCIICHHUE, TOCTPOCHIEM CCUCHUI IIMITHHAPA,
KOHyca
CrepeoMeTpuiecKHe 3a/1a4u Ha JOKA3aTEIbCTBO U

56 BBIYHCIIEHUE, TIOCTPOCHUEM CEUEHUI IUIHHIIPA,
KOHyca

57 [IpuknaaHbie 3a7a4H, CBA3aHHBIC C IUIMHAPOM

58 [IpuknagHbIe 3a1a49M, CBSI3aHHBIC C HIIHHAPOM

59 Cdepa u wap
[epecedenne chepsl u mapa ¢ mwiockocteio. Kacanme

60 mapa u cepsl IIOCKOCThI0. By n n3o0paskeHne
mapa

61 [epeceuenne cheps! u mapa ¢ mwiockocTeio. Kacanme




mapa u cepsl IWIOCKOCThI0. B u n3o0paskenne
mapa

62 VYpasuenue chepsl. [Tnomans chepsr u e gactent

63 CummeTpus cephl ¥ mapa
CrepeoMeTpHUECKHE 3a/]aul Ha JOKA3aTeIbCTBO U

64 BBIUYKCIIEHHE, CBA3aHHbIE CO C(hepoii u mapom,
IIOCTPOEHHUEM UX CEUEHUH MIO0CKOCTHIO
CrepeoMeTpHUECKHE 3a/]aul Ha JOKA3aTeIbCTBO U

65 BBIYKCIICHHE, CBI3aHHbIE O cepoil u mapom,
IIOCTPOEHHUEM UX CEUEHUH MIO0CKOCTHIO

66 [Mpuknaaxele 3a1auu, CBsI3aHHbIE CO chepoil 1
rapom

67 [ToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH,
BEIUUCIICHUS B OKPY>KHOCTH, CTAaHIAPTHBIC IOJO0HS

63 Pasmiunble KOMOMHALINY TEJ BpalleHAS U
MHOTOTPAaHHUKOB

69 3amayu no Teme "Tena u TOBEPXHOCTH BpaleHUs "

70 3anauu no Teme "Tena ¥ MOBEPXHOCTH BpaIleHus"

71 Kontpompras pabdora "Tena u moBepXHOCTH
BparieHus"

7 00béMm nmmuHapa. Teopema 06 00bEME TIPAMOTO
LHUIAHApA

73 Brruncrienne 00EMOB TeJ ¢ TOMOIIBIO
onpenenéHHoro uaTerpana. O06sEM KoHyca

74 [Tnomaau 60KOBOM U MOJIHOW MOBEPXHOCTH KOHYCa

75 CrepeoMeTpHUECKHE 3a]]aul, CBI3aHHBIE C
BBIUHCIIEHHEM 00BEMOB IUIIMHIPA, KOHYyCa
[puknanaeie 3agaqn mo Teme "OOBEMBI U TUIOIIAH

76 p A it I
noBepxHoctel Ten"

77 O0BEéM mapa 1 mapoBoro cekropa. Teopema 00

00BéMe mrapa. [romanb cdepsr.




CTepCOMCTpI/I‘IECKI/Ie 3aga4u, CBA3aHHBIC C
BBIYHCIICHUEM 00BEMOB Iapa, IapoBOTo CErMCHTA U
[1apoBOT'0 CEKTOpPA

78

[puknaaueie 3agauu mo Teme "O0bEMBI TET",
CBsI3aHHBIC C 00BEMOM IIapa ¥ IUIOIMAbI0 chepsl.
COOTHOIICHUS MEKIY TUIOMIAIIMHU MMOBEPXHOCTEH U
00bEMaMH TOAOOHBIX TENT

79

[Mono6usbIe Tena B mpocTpaHcTBe. V3MeHeHne 00bEMa
npu noo6uu. CTepeoMeTpuIecKue 3a1auH,
CBSI3aHHBIC C BEIYMCIICHHEM 00BEMOB TEI U
II0Laiel MOBEPXHOCTEN

80

KonTponsHast padora "[Inomaau moBepxXHOCTH U
00BEMBI KpYyTJIBIX Ten"

81

JIBmwxenus npoctpancTea. OtodpakeHus. JBmKeHAS
1 paBeHCTBO (uryp. O0mue cBoiicTBa ABIMKCHUN

82

Bunpl nBrkeHuil: napanienbHbli IepeHoc,
HEHTpaJIbHAs CHMMETPHSI, 3epKaJIbHAsi CHMMETPHS,
MTOBOPOT BOKPYT TIPSIMO#t

83

[IpeobpazoBanus momodus. [Ipsamas u cdepa Ditnepa

84

FeOMeTpI/I‘IeCKI/Ie 3aJa41 Ha MIPUMCHCHUC NBUKCHUSA

85

KonTponpHast pabota "BekTops! B mpocTpaHcTse"

86

Oo6o6maroiiee moTopeHue 11 MOHATHH U METOIOB
kypca reometpun 10-11 kmaccoB, cuctemMaTu3aIus
3HaHuil: "[lapanneabHOCTh MPSAMBIX U INIOCKOCTEH B
mpocTpaHcTse"

87

Oo6o6maroiiee moBTopeHue 11 MOHATHH U METOIOB
kypca reometpuu 10—11 kmaccoB, cuctemaTu3aIus
3HaHUil: "BekTopsl B mpocTpaHCcTBe"

88

Oo6o6maroiiee moBTopeHue 11 MOHATHH U METOIOB
kypca reometpuu 10—11 kmaccoB, cuctemaTu3aIus
3HaHUil: "BekTopsl B mpocTpaHCcTBe"

89

Oo6o6maroiiee moBTopeHue 11 MOHATHH U METOIOB




Kypca reometrpun 10—11 knaccoB, cuctemMaTuzanus
3HaHmit: "O0BeM MHOTOTpaHHHKA"

90

O6o6maroiiee moBTopeHue 11 MOHATHH U METOIOB
kypca reometpun 10-11 kmaccoB, cuctemMaTu3aIus
sHauwit: "O0beM MHOTOIpaHHHUKA"

91

O6o6maroiiee moBTopeHue 11 MOHATHH U METOIOB
kypca reometpun 10-11 kmaccoB, cuctemaTu3amus
3HaHuil: "[lnomaau MOBEPXHOCTH U 0OBEMBI KPYTIIBIX

Ten"

92

Oo6o6maroiiee moBTopeHue 11 MOHATHH U METOIOB
kypca reometrpuu 10—11 kmaccoB, cuctemMaTu3aIus
3HaHuil: "[lnonaau MOBEPXHOCTH U 0OBEMBI KPYTIIBIX

Ten"

93

HroroBas KOHTpoOJIbHAs paboTa

94

Htorosas koHTpoIbHAS paboTa

95

IToBTOpeHnue, 0000IICHHE U CHCTEMATHU3AIINS 3HAHUN

96

Hcropust pa3BUTHS CTEPEOMETPHH KaK HAyKH U e&
POJb B pa3BUTHUH COBPEMEHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pa3BUTUA CTEPEOMETPUH KaK HAyKU U €€
POJIb B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

98

Hcropus pa3BUTUsA CTEPEOMETPUH KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

99

Hcropus pa3BUTUA CTEPEOMETPUH KaK HAYKU U €€
POJIb B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

100

Hcropus pa3BUTUA CTEPEOMETPUH KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

101

Hcropus pa3BUTUA CTEPEOMETPUH KaK HAYKU U €€




POJIb B pa3BUTUN COBPEMCHHBIX MHKCHCPHBIX U
KOMIBIOTCPHBIX TEXHOJIOTHHA

Hcropus pa3BUTUA CTEPEOMETPUU KaK HAYKU U €€

102 POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U 1
KOMIBIOTEPHBIX TEXHOIOTHiA
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Maremaruka. ['eomeTpust; yrinyonenHoe ooyuenue, 10 kinacc/ Mepamsik AL,
Homwuposckuii [.A., [TonsikoB B.M.; mox peaakuueii [logonsckoro B.E.,
OO0111€CTBO C OrpaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUIA HEHTP
«BEHTAHA-T'PA®y»; AkunonepHoe obiiectBo «M3narensctBo «IIpocBemienne»
* Maremaruka. ['eomerpust; yrinyoneHHoe ooyuenue, 11 kimacc/ Mep3msk AL,
Homuposckuii JI.A., ITonskoB B.M.; nox pengakmueit [Togonsckoro B.E.,
OO6111eCTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO M3 1aTeIbCKUM LICHTP
«BEHTAHA-T'PA®y»; AkunonepHoe obiiectBo «M3narensctBo «IIpocBemienne»

Jomn.yueonuk ['eomerpus 10-11 xknaceer:JI.C.Atanacs u ap.

METOANYECKHUE MATEPHUAJIBI 1A YUUTEJA

JlupakTuyeckue 1 pa3aTouHble MaTepUalibl U METOAUYECKOE ITOCOOHEe NS
YUUTEJIS.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChbI CETU

UHTEPHET

MaTepI/IaJIBI B IIOMOIIIb YYHUTCIIA

DnexTpoHHBIH 00pazoBaTenbHEI pecype " cnam EI'D. Cpennee obmiee obpa3zoBanme. YueOHbII
MOJYJb TIO PEUICHUIO TPYAHBIX 3alaHuii 0 yueOHoMY npeamMeTy "Maremarrka (yriayOJeHHbIH
ypoBens)". 10-11 xmaccer", AO UznatensctBo "llpocBemenue" -

OneKTpoHHBIH 00pa3oBaTeNbHbI pecype "Jlomamnue 3amanus. CpegHee oOiee oOpa3oBaHUE.
I'eomerpus”, 10-11 ximacc, AO MzgarensctBo "llpocBemenue" - https://shop.prosv.ru/Action/cifrovoj-

servis-domashnie-zadaniya22 (poOHBIil [OCTYT HA 2 HEAEIH)



https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22

DneKkTpoHHBIA oOpa3oBarenbHEBI pecypc "Jlomammaue 3amanms. CpenHee obmiee oOpa3oBaHHE.
Anreopa”, 10-11 kmacc, AO UzmarensctBo "[IpocBemenue" - https://shop.prosv.ru/Action/cifrovoj-
servis-domashnie-zadaniya22 (mpoOHBbIi 10CTyT Ha 2 HEAEIH)

Tpenaxep "OOmako 3Hammi". Maremaruka. 10-11 xmaccer, OOO "Owusukon Jlad"
https://o6mako-3Hanmnit.pdy/ wu https://oblakoz.ru/

Bubnmoreka [IOK https://m.edsoo.ru/



https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22
https://облако-знаний.рф/
https://oblakoz.ru/




