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IHOACHUTEJIBHAS 3AIINCKA

I'eomerpust sBisieTcss OAHMM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro o0Ilero
o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOXKHOCTh H3YUCHHUs AUCLIUILUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTApHOro Iukina. Ilockosbky joruyeckoe MblIIUICHHE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHHMHU LIEMOYKU JIOTUYECKUX YTBEPKICHUH NpHU peLICHUU
FEOMETPUUYECKUX 3a/lad, YMEHUE BBIABUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Ilenb ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpusi» Ha yriiyOJ€HHOM YpPOBHE —
pa3sBUTHE MHIMBHUIyalbHBIX CIIOCOOHOCTEH OOy4yaroIIMXCsl IpPU H3yYEHUM TIEeOMETpUH, Kak
COCTaBIIAIONICH MpeaMeTHO obmactu «MaremaTnka W MH(POpPMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHHs] M HUCIOJIb30BaHUs Oosee IIyOOKHMX IeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CHeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUTHOTO MPO(ecCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIB30BaHUEM MaTeMaTHKH.

[IpuoputeTHBIMU  3a7ayaMu  Kypca TE€OMETpPHH HAa  YIIIyOJIEHHOM  YpPOBHE,
pacUIMPSAIOUIMMU U YCUJIMBAIOIIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCA:

paciiipeHHe IMpeACTaBICHUS O TEeOMETPUM KaK YacTU MHPOBOM KYIbTYpbl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F€OMETPHH C OKPYKAIOIIUM MUPOM;

(dbopMHUpoBaHUE TPEJICTABICHHUS O TPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIINX
MaTeMaTHYeCKUX MOJEAX, IO3BOJISIOIIMX ONMCHIBATh W U3y4yaTb pa3Hble SBJICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHITHOrO amnmapata o pasaeny «CrepeomeTpus» yueOHOTo
Kypca reoMeTpuH;

(dbopMHupoBaHNE YMEHUS BJIaJI€Th OCHOBHBIMH ITOHATUSMH O MPOCTPAHCTBEHHBIX (UTYpax
U HUX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (opMyn U yMEHHE UX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/ay;

¢dbopMHpOBaHHE YMEHHUs paclo3HaBaThb Ha 4YepTeXax, MOJENAX U B pealbHOM MHpe
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOEIIN;

¢dopMHupoBaHHE  TOHMMAHUS  BO3MOXKHOCTH  aKCHMOMAaTHYEeCKOIO0  TOCTPOEHUs
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyKIeHUN;

(¢bopMHpoBaHME YMEHHUS BIAJE€Th METOAAMM JI0Ka3aTeJIbCTB U aJTOPUTMOB pPEIICHUS,
YMEHMSI MX TIPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKMX 337ady UM 3aJad C I[PaKTHUYECKUM cojepkKaHHeM, (opMHpoBaHHE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B IPOBEJECHUH JI€YKTUBHBIX PACCYyXIACHHUIA;

pa3BUTHE U COBEPLICHCTBOBAHHWE HHTEUIEKTYalbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

¢dbopMupoBaHUe (PYHKIIMOHAIBHONM TI'PaMOTHOCTH, DPEJEBAaHTHOW TE€OMETPUHU: YMEHHS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAbHBIX CHUTyallu, MCCIEN0BAaHUS
MOCTPOEHHBIX MOJIEJIeH, MHTEPIPETAIIMH [TOJIyY€HHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIepKaTeIbHBIMU JIMHUSAMHU yueOHoro kypca «l'eomerpusi» B 10-11
Kkjaccax sBisAOTCS: «[IpsMble M TJIOCKOCTH B MPOCTpaHCTBE», «MHororpanHukmu», «Tena
BpallleHUs», «BEKTOpbI U KOOPANHATEI B IPOCTPAHCTBEY, «J{BHKEHNS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH MOHATUIMU,
peNeBaHTHBIMU T€OMETPUU Ha YriayOnéHHoM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJEpXaTeNbHbIM JIMHUSIM Yy4eOHOro Kypca, a (OpMHUpPOBAaHUE JIOTHYECKHX YMEHUUH



pacrpesieNiieTcss HE TOJbKO IO COJICPKATEIbHBIM JIMHUSM, HO W 10 ToJaM OOYYCHHS.
Cogmepxanue 00pa3oBaHHWs, COOTBETCTBYIONIEE NPEAMETHBIM  pe3yidbTaTaM  OCBOCHHS
®denepalibHON paboueil MPOrpaMMebl, pacipeaeIEHHBIM 0 TOAaM OO0YYCHUS, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIMpOcaM OOydJaromuecs
oOpalnajinuch HEOJHOKPATHO. DTO IO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUYCCKUMHU
MOHITHSIMA W HABBIKAMHU TIOCJTIEIOBATEIIBHO M TOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIIUIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHHWS BKIOYaTh B OONIYID CHCTEMY T'€OMETPHYCCKUX
MPEJICTABICHUA O0YyJYaroNIuXcs, paciupsis U yriyonsis e€, oOpasysi MPOYHbIE MHOXKECTBECHHBIC
CBSI3U.

[Tepexon kK U3y4CHHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

CO3/1aTh YyCIOBHS s JudQepeHuranad o0ydeHHUs, IMMOCTPOCHHUS WHIUBUIYaTbHBIX
o0pa3oBaTeNbHBIX TpOrpamMM, OOecledYuTh yriayOn€HHOE H3y4eHHE T'eOMETPHH  Kak
COCTaBJIAIONICH ydeOHOTo npeameTa «MareMaTukay;

MOJATOTOBUThH OOYUAIOMIUXCSI K TPOJODKCHUI0 M3YUCHHSI MATEMAaTUKH C YYETOM BhIOOpa
Oyaymiedi nmpodeccuu, odecrednBas MPEEMCTBEHHOCTh MEXKAY OOIIMM W TPOPECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha usydenue ydyeOHOro kypca «l'eomerpus» Ha yriyOJIEHHOM ypoBHe oTBoauTtcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 yvaca (3 yaca B Heeno).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHS cTepeoMeTpUr. Touka, mpsimasi, INIOCKOCTb, pocTpaHCcTBO. [lonsaTre
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacnosioskeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapaJIICIIbHBIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: IapajuleibHbIE NPSMbIE B IIPOCTPAHCTBE, NApaLUIEIbHOCTb TPEX
OPSAMBIX, ApPAUICIBHOCTh NPSAMOM M IIIOCKOCTH. [lapayuienbHOE W LEHTPAJIBHOE
IPOEKTHpPOBaHue, n3oopaxxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO IPOEKTUPOBAHMSL.
N300paxkenne ¢uryp B napaielbHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NMapajlIeNIbHBIE IUIOCKOCTH,
CBOICTBa mapaienbHbIX II0cKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhl HA IIOCKOCTH:
TETPadp, NapajuIeIeIUIe], IOCTPOCHUE CEUEHU.

[lepneHIUKYNApPHOCTh OPSIMOM M IUIOCKOCTH:  IEPIEHAMKYJSIDHBIE IpsIMBIE B
IIPOCTPAHCTBE, NPSMBIE IMAPAUICIBHBIE W IEPHEHAUKYISPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
I10CKOCTH. OpTOroHaiabHOE MpPOEKTUpOBaHUE. [lepneHauKyasp U HaKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, IMIPOEKIUS (PUIYpBHI HA IIIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

Yriel B NPOCTPAHCTBE: YroJl MEXKIYy NPSAMOM M IUIOCKOCTBIO, JBYI'PAaHHBIA yIoOJ,
JMHENHBIA yroj ABYTPAHHOIO yria. TpEXrpaHHbIM U MHOrorpaHHble yribel. CBOWCTBA MIOCKUX
YIJI0B MHOIOrpaHHOro yriia. CBOHCTBa IUIOCKMX U JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO YIia.
Teopembl KOCUHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Bunel MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosmpHas npusma,
npsiMasi 1 HAaKJIOHHAs MPHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cpoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi IUpaMuia, NpaBUibHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
NpaBWIbHON mUpaMubl. [IpaBuibHbBIE MHOTOTPaHHHMKH: IpaBWIbHAs MpU3Ma U TNpaBUIIbHAs
nupamu/a, MpaBUiIbHas TpEyrojbHas MUpaMHIa U MPaBUIIbHBIA TeTpasap, kyo. IlpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa31p, TOAEKASAP U UKOCADIP.

Beluuciienue 31€MeHTOB MHOTOIpaHHUKOB: p&Opa, quaroHaiu, yrisl. [lnomans 00koBoi
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH NpsAMON mpu3Mel. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
MIPaBUIILHOM MUPAMUJIBI, TEOPEMA O IUIOIIAN YCEUEHHONW MUPAMUIBI.

CuMMeTpust B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUHU IPaBWIBHBIX MHOIOI'DAaHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
IIPABWIBHBIX IPU3M, CHMMETPHSI IPABUIIbHON TUPAMMIBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTOPA,
BEKTOpbl KOJUIMHEApHBIC, COHAINPABICHHBIE W IPOTHUBOIIOJIOKHO HAINPABICHHBIE BEKTOPBI.
PaBencTtBo BekTOpOB. JleHCTBUS C BEKTOpAaMHU: CIIOKEHHE W BBIUUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOpPOB, YMHOXEHHE BEKTOpa Ha 4ucio. CBOHCTBAa CIOXKEHUS BEKTOPOB.
CBolicTBa yMHOXEHUS BekTOopa Ha uucio. lloHdarne kommanapHbele BekTopbl. llpusnax
KOMILIAHApHOCTH TPEX BEKTOPOB. IIpaBmino nmapamnenenunena. Teopema o pa3nokeHUH BEKTOpa
o TpEM HEKOMIUIAaHApHBIM BeKTOopaM. lIpsMoyrosbHas cucrtema KOOpPAMHAT B IIPOCTPAHCTBE.



Koopaunatsl BekTopa. CBs3b MeEXAy KOOpAMHATAMHU BEKTOpAa U KOOPJIWHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.
11 KJIACC

Tena Bpamenus

[TonATus: UMIMHApPUYECKAsh TOBEPXHOCTb, KOHWUYECKAs IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300pakenue Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka mummHapa u konyca. CuMMeTpus
chepsl 1 mapa.

O6BéM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpPAMOM M HAKIOHHOM NPU3MBI, LWIUHIAPA,
nupamMuabl 1 Konyca. O0bEM mapa 1 1apoBOro CETMEHTa.

KomOuHanuu Ten BpallleHMs W MHOTIOrpaHHMKOB. IIpu3Mma, BmnMcaHHas B LWJIMHAD,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPAaHHHK HJIH TEJIO BPAIICHUSI.

[Tnomans MOBEpXHOCTH LMIMHIpPA, KOHYca, Iulomaasb chepbl u e€ yacteid. [lomodue B
npoctpancTBe. OTHomieHue OOBEMOB, IUIOIIAZEH MOBEPXHOCTEH MOMOOHBIX  (uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3asad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

IloctpoeHne ceyeHMI MHOTOTPAaHHMKOB M TEJ BpallleHUs: CEYEHUs LWIMHIpA
(mapamienbHO M TMEPIEeHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajijiesibHble OCHOBAaHHUIO M
POXOJALINE Yepe3 BEepIIMHY), CEYCHUs IIapa, METOAbI ITOCTPOEHUS CEYEHHUH: METOJ] CIIEJOB,
METOJ BHYTPEHHETO IIPOSKTHPOBAHHUS, METO]I TIEPEHOCA CEKYILEH IMIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsr B mpocTpancTBe. Onepanuu Haja BeKTopaMu. BeKTopHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pELIeHUH TeOMETPUUYECKUX 3a7ay.

JIBHKeHUs B IPOCTPAHCTBE

JBwxeHust mpoctpaHcTtBa. OtoOpaxeHus. [IBuwkeHuss u paBeHCTBO ¢uryp. OO6mue
CBOMCTBA JIBM)KCHUH. Buabl IBW)KEHMI: NapajuIeIbHBIN IEPEHOC, LEHTPAJIbHAs CHUMMETPUs,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanus nonodus. Ilpsmas u coepa
Ditnepa.



ILTAHUPYEMBIE PE3YJIbTATbI OCBOEHHMsI YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMKM OOYyYaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOI'O 4JIEHA POCCUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHUE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIUSIMH U Ha3HAYCHHEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTb POCCUICKOMN TpaXKIaHCKON UACHTUYHOCTH, YBAKCHHS K MPOIILIIOMY U
HACTOAILIEMY POCCUIMCKOM MaTeMaTUKH, EHHOCTHOE OTHOIIEHUE K JIOCTUKEHHUSIM POCCUHUCKUX
MaTeMaTUKOB W POCCUHCKON MaTeMaTH4YECKOM IIKOJbI, UCMOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHWE JIYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapona, cPOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCTbIO YUYEHOI'O, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOIICHHE K  MHpPY, BKJIIOYAas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIEHUN, BOCIHPUUMUYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3IMnYHbIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BocnuTAHUE:

c(hOPMHUPOBAHHOCTh YMEHHUSA TMPUMEHATh MaTeMaTHYEeCKHE 3HAHHS B HWHTEpecax
3I0pPOBOTO U 0€30MacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEKUM 3aHITHH M OTIbIXA, PErysispHas (Quznueckas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHITUSX CIIOPTUBHO-030POBUTEIHHON
JIeSITEIIbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOIIO0HS, HHTEPEC K pa3IMUHbIM cepam
npoecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peamu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBIECHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPhl, MOHUMAaHHE BIHUSHUS COLHUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOTHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs peleHus 3a7ad B 00JIaCTH OKPYXKAIOIIEeH Cpelbl, TUIAHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MATEeMaTHYECKOW HAyKU Kak chepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTHUSI M 3HAYMMOCTH JUISl pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,



TOTOBHOCTb OCYLIECTBIIATH IIPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATENBbHOCTh HHAUBUIYAIbHO U
B I'PYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3oBble JlornyecKkue AeicTBus:

BBISIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMATHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHHH MEXAYy TMOHATUAMH, (OPMYTUpOBaTH ONpEACTICHUS IOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCU(PUKALMK, OCHOBaHUA Ui 000OLIeHHs U
CPaBHEHMUsI, KpUTEPUN TPOBOAUMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMPOBATH U INPEOOPa3OBbIBATh CYKACHUA: YTBEPIAUTEIbHBIE U
OTpHIIATENIbHBIC, €TMHIUYHBIC, YACTHBIC U 00IUE, YCIOBHEIE,

BBISIBJIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTUBOpPEYUs B (paKTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEPXKICHHUSX, MpeajaraTb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTEMaTUUECKUX YTBEPXKJIECHUH (TIpsMble U
OT IPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHSI U BBIBOJIbI;

BBIOMpaTh croco0® pemeHUs y4eOHOW 3amaunM (CpaBHHMBAaTh HECKOJBKO BApHUAHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIMM ¢ Y4ETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBble nccienoBarebcKue JeHCTBUA:

UCIOJIb30BaTh ~ BONPOCHl ~ KaK  HCCIENOBATEIbCKMM  HMHCTPYMEHT  IIO3HAHUS,
(bopMynHupoBaTh BONPOCHL, (PUKCUPYIOIIKME IPOTUBOPEUHE, IPOoOIeMy, YCTaHaBIMBATh HCKOMOE
U JIaHHO€, (POPMHUPOBATh TMIIOTE3Y, ApIYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

IIPOBOAUTH  CaMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIECJOBAHHUE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OOBEKTa, SBJIEHUS, IMPOLECCA, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 00OOIIEHUS U BBIBOABI IO pe3yjIbTaTaM MPOBEAEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000111eHNI];

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIABUIATh MTPEATIONIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBJIATH A€(PUIMTHI HTHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJIl OTBETAa HAa BOIIPOC U AJIs
pEILeHNUs 3a]a4H;

BbIOMpaTh MH(OpPMALMIO W3 HCTOYHUKOB pA3IUYHBIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEMaTH3MpOBaTb M HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, TPEACTaBIATh €€ B  pa3IMyHbIX  (opMmax,
WTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HAAEKHOCTH MH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYTUPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
OO01menne:



BOCHPUHUMATh U (OPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSMHU U IIENISIMU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCHMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY peHIeHHs 3a/Jayd, KOMMEHTHUPOBATh MOJyYCHHBIN
pe3yJbTaT;

B X0/ie OOCYXKICHHMsI 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMON TEMbl, MPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEHM, HALIEIEHHBIE HAa NOMCK PELIEHMsI, CONOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3jiHuue U CXOJICTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

MIPEJICTaBIATh PE3yNbTaThl PElICHUsl 3a7aud, SKCIIEPUMEHTA, MCCIECIOBAHMS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3ajad  [pe3eHTAlud U
0COOCHHOCTEHN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

COCTaBJIATH IUIaH, aJIFOPUTM DELIEHUS 3a/layd, BbIOMpaTh CHOCOO peuIeHHs ¢ y4ETOM
UMEIOLINXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAThb M KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJICKT:

BJIa/IETh HAaBbIKAMU I03HABATENIbHOMN pe(IeKCUU KaK OCO3HAHMSI COBEPILAEMBIX JAEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, WX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

MpEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUH 3a7aud, BHOCUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa LEJIU M YCIOBUSAM, OOBSACHATH NPUUYHHBI
JOCTHIKEHHUS] WJIM HEAOCTH)KEHUS PEe3yNbTaTOB JEATEIbHOCTH, HAXOIWTh OMIMOKY, [1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHast 1eATEJIBHOCTD:

MIOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIUBUAYAIbHON pabOThI MpU
pelieHMH y4eOHBIX 3a/ad, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOThI, pacmpenensTh BUABI padoT, JTOroBapUBaThCs, 0OCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IPyHNOBbIX (hopmax paboThl (00CyXkIeHUs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W HWHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHUCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

MHNPEAMETHBIE PE3YJBbTATHBI

K koniy 10 knacca oOyyaromuiicss HAy4uTCs:

e  CBOOOJHO OINEPUPOBATH OCHOBHBIMU TIOHSATHSIMU CTEPEOMETPUHU TPH
pELIEHNN 3aa4 U IPOBEACHUHN MaTEMaTHUYECKUX PACCYKICHUN;

®  [IPUMEHATh AKCUOMBI CTEPEOMETPUM U CIIEJICTBUSA U3 HUX IIPU PEIICHUU
FeOMETPUUECKUX 3ajay;

e [ iaccu(UUUPOBATh B3aMMHOE PACIIONIOKEHHE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEHN B MPOCTPAHCTBE, MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e  CBOOOJHO OIEPUPOBATH MOHATHUSAMH, CBA3aHHBIMH C yrjamMH B
MIPOCTPAHCTBE: MEXKY NPSIMBIMH B IIPOCTPAHCTBE, MEXKAY MPSIMON U MIIOCKOCTHIO;

e  CcBOOOJHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOIPaHHUKAMU;



e  CBOOOJHO pacro3HaBaTb OCHOBHBIE BHUABI MHOTOTPAaHHHUKOB (TpU3Ma,
nUpaMu/a, MPSIMOYTOJIbHBIN MapauieNenumne, Kyo);

e  kjaccu(UUUPOBATb  MHOTOTPAHHUKH,  BBIOMpass  OCHOBAHUSA  JUIA
KJaccuukanuu;

e  CcBOOOJHO ONEpPUPOBATh  IMOHATUSAMH, CBA3aHHBIMU C  CEYCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

®  BBIIOJIHATH napajuiesIbHOE, LIEHTpaJIbHOE u OpPTOrOHAJILHOE
IPOEKTHpPOBaHWE (UI'Yp HA IUIOCKOCTb, BBINOJIHATH M300pakeHuss GuUryp Ha
IJIOCKOCTH;

®  CTPOUTH CEYEHMsS] MHOIOI'PAHHUKOB Pa3IMYHBIMH METOJAMM, BBIIOJIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX 0OBEMHBIX (PUTYp: BUJ CBEPXY,
cOOKy, CHU3Y;

e  BBHIUMCIATH IUIOUIAJAM  IIOBEPXHOCTEH  MHOIOIPAaHHUKOB  (Tpu3Ma,
NUpaMu/ia), FeOMETPUUECKUX TeJl ¢ IPUMEHEHUuEM (HopMy;

e  CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: CUMMETpPUS B IIPOCTPAHCTBE, LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (UTYPHI;

e  CcBOOOJHO ONEpPUPOBATH MMOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHAaTaM B IIPOCTPAHCTBE;

®  BBIIOJHATH ACUCTBUS HaJ BEKTOPaMU;

e  pemarh 3aJauyd Ha J0Ka3aTeIbCTBO MaTEeMaTHYECKUX OTHOLUEHUH u
HaXO0XXJICHHE TeOMETPUUYECKUX BEJIIMYMH, IPUMEHSS U3BECTHBIE METO/Ibl IIPU PELICHUU
MaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOT'O U BBICOKOTO YPOBHS CIOXHOCTH;

®  [PUMEHATh MPOCTEHIIME MPOrpaMMHBIE CPEICTBA M  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPH PEILICHUH CTEPEOMETPUYECKUX 3a/1aY;

e  u3BIeKaTh, NpPeoOpa3oBbIBATh W HMHTEPIPETUPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUrypax, IMPEACTABICHHYI0 Ha 4YepTexax u
PHUCYHKax;

® [IPUMEHATh IIOJyYEHHBIE 3HAaHMS Ha INPAKTHKE: CpaBHUBaTb U
AQHAIN3UPOBATh PEAIBHBIE CUTYAllMH, NMPUMEHATh M3YyYEHHBIE IOHATHS B IIPOLIECCE
MOKMCKa pELIEHUs MaTeMaTH4ecKH CGOPMYJIMPOBAHHON MpOOIEMbl, MOJEIHPOBATH
peallbHbIE CUTyallud Ha SI3bIKE T'€OMETPUH, MCCIEN0BAaTh IOCTPOEHHBIE MOJENH C
UCIIOJIb30BAaHUEM T'€OMETPHUECKUX TOHATHM M TeopeM, ammapara aiareOpbl, periarh
MPAKTUYECKHE 3a]1a4M, CBA3aHHbIE C HAXOKJCHHUEM F€OMETPUUECKUX BEIUYUH;

e  UMETh IpPEACTaBICHUS OO0 OCHOBHBIX JdTamax pa3BUTUS T'€OMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K koniy 11 kaacca oOyuaromuiicss HAy4uTCs:

e  CBOOOJHO ONEPUPOBATH MOHATHUSMH, CBS3aHHBIMHU C LWIMHIPUYECKOI,
KOHUYECKOU U ChepUyeCcKOil MOBEPXHOCTIIMH, OOBACHATH CIIOCOOBI OTYyUEHHUS;

e  OnepUpoBaTh NOHSTHUSIMHM, CBI3AHHBIMH C TE€JaMH BPAIIECHUS: HUIMHIPOM,
KOHYCOM, c(hepoii 1 mapom;

®  pacmo3HaBaTh TeNa BpamleHus (UWIMHAP, KOHYC, cdepa U IIap) H
OO0BSACHATH CIIOCOOBI MOJTYYEHUSI TEJ BpalCHHUS;

e  iaccu(UUUPOBATh B3aMHOE PACIIONIOKEeHHE Chephl U MIIOCKOCTH;

®  BBIYHCIATH BEIMYMHBI 3JEMEHTOB MHOTOTPAaHHUKOB M TEN BpalleHus,
00BEMBI M IUJIOHIAJM  TOBEPXHOCTEH MHOTOTPAaHHUKOB U  TEN  BpalleHus,
F€OMETPUUECKUX TeJl C MPUMEHEHHEM QOopMYyI;

e  CcBOOOJHO ONEpUPOBATh MOHSATUSMH, CBSI3aHHBIMH C KOMOWHAIUSMHU Tell
BpallleHHuss 1 MHOTOTPaHHMKOB: MHOTOTPaHHHK, BIUCAaHHBIM B cepy M OMUCAHHBIN
OKOJIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHHUK MJIH TEJIO BPAIICHUS;



®  BBIYHCIATH COOTHOIICHUS MEXKIY IIOMAASIMI TOBEPXHOCTEH U 00bEMaMu
MOJOOHBIX TEII;

e  u30o0paxkaTb wH3y4aeMble (UTYpHl, BBIIOIHATH (BBIHOCHBIC) TLIOCKHE
YepTek U U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUEHUs TeJl BpAIllCHHUS;

®  U3BJCKaTh, HUHTEPIPETHPOBATH M MPEOOPa3OBBIBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, MpEeACTAaBICHHYIO Ha uepTexax u
PHUCYHKaXx;

e  CBOOOJHO ONEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

®  BBINOJHATH ONEpAIMU Ha/l BEKTOPAMH,

®  33/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOp/MHAT;

e  pemarb FeOMETPUYECKUE 3a7aul Ha BBIYMCICHUE YIJIOB MEXIY HPSIMbIMU
U IUIOCKOCTSIMHU, BBIYHCIEHHME PACCTOSHHUHM OT TOYKHM JI0 IUIOCKOCTH, B LIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOI'O METO/1A IPU PELICHUH;

e  CBOOOJHO OINEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C JBH)KEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUM;

®  BBINOJHATH HW300paKCHUS MHOTOTPAHHUKOB W TEJI BpPALICHUS TIpU
napajyieJIbHOM IE€PEHOCE, IEHTPAJIbHOM CHUMMETPUH, 3€pPKaJbHONM CHMMETpPHUU, IpU
MOBOPOTE BOKPYT MPSIMOM, IpeoOpa3zoBaHus MOA00us;

®  CTPOUThH CEYEHHS] MHOTOTPAHHUKOB M TEJl BPALCHMs: CEUEHUs LMIUHApA
(mapainenbHo U MEePHeHAUKYIISIPHO OCH), CeYeHHs KOHYyca (MapauiebHbIe OCHOBAaHHUIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS LI1apa;

®  UCIOJIb30BaThb METOJbl IMOCTPOEHUS CEUEHMM: METOJ| CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYILEN MIIOCKOCTH;

®  JI0Ka3bIBaTh FEOMETPUUYECKHUE YTBEPKICHMUS;

®  [PUMEHATh TeoMeTpuyeckue (akTbl Ui PEHICHHs] CTEPEOMETPHUECKHX
3a/1a4, MPEANoJaraloluX HECKOJIbKO IIAroB PELICHHUS, €CJIA YCJIOBHUS MPUMEHEHHS
3a/laHbl B IBHOU U HESIBHOU (hopMe;

e  pemarb 3a7auyd Ha J0Ka3aTeIbCTBO MaTEMaTHYECKUX OTHOLIEHUH U
HAaXO0JIEHUE T€OMETPUUYECKUX BEITUYMH;

®  [PUMEHATH NMPOTPAMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aj1ay;

e  TPUMEHATHh  TOJYYCHHBbIE  3HAHUS  HA  TPAKTUKE:  CPAaBHUBATh,
AQHAJIM3UPOBATh U OIICHUBATh pEAJIbHbIE CUTYyallud, NPUMEHSATh U3YUYEHHBIE MOHATHUS,
TEOpPEMBI, CBOMCTBA B IIPOLIECCE MMOMCKA PEIIEHUsI MaTeEMaTHUeCKU c(hOpMYITUPOBAHHOM
mpo0OJIeMbl, MOJENUPOBATh PEabHBIE CUTYaIlMH Ha S3bIKE T'€OMETPUHU, HUCCIEeNOBATh
MIOCTPOCHHBIE MOJENIM C HCIOJIb30BAaHUEM TE€OMETPUYECKHX TMOHSATHI U TeopeM,
anmapara anreOpbl, pemiath MNpPaKTUYeCKUe 3aJaud, CBSA3aHHBIE C HaXOXKICHHEM
F€OMETPUUYECKHUX BEIINYUH;

e  UMETh MpEACTaBICHUS 00 OCHOBHBIX JSTamax pa3BUTUS T'€OMETPUM Kak
COCTaBHOU 4acTu pyHIaMEHTa PA3BUTUS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
A cnam EI'D. Maremaruka.
1 B 23 1
BEJICHHUE B CTEPEOMETPUIO SKace
5 B3anmHoe pacnosniokeHue npsMbIx B 5 A cnam EI'D. Maremaruka.
IIPOCTPAHCTBE SAKace
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 1 A cnam EI'D. Maremaruka.
MIPOCTPAHCTBE AKnace
4 [lepneHUKyISIPHOCTD MPSAMBIX U o5 1 A cnam EI'D. Maremaruka.
IIJIOCKOCTEMN B IPOCTPAHCTBE AKnace
A EI'D. M .
5 VYriel 1 paccTosTHUS 16 1 caam arenatira
AKnacc
A EI'D. M .
6 MHororpanHuku 7 1 caam arenatira
AKnacc
A cnam EI'D. Maremaruka.
7 B 12 1
€KTOPBI B IPOCTPAHCTBE SKace
8 [ToBTOpEeHMEe, 06001IEHNE U CHUCTEMATH3AIUS 5 2 A cnam EI'D. Maremaruka.
3HAHUU AKnacc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8




11 KJIACC

KoandecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTshI
bl EI'D. M .
1 AHanuTH4eckasi reOMeTpus 15 1 cAaM arematiia
SIKnacc
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1 SI cmam EI'D. Martemartuka.
cucTeMaTH3allMs 3HaHUH SKmacc
bl EI'D. M .
3 OO0BEM MHOTOTpaHHUKA 17 1 cAam arenmatiia
SIKnacc
S cmam EI'D. Maremaruka.
4 T 24 1
eja BpalleHus SKace
5 [Tnomaau moBEpXHOCTU U OOBEMBI 9 1 SI cmam EI'D. Martemartuka.
KPYTIJIBIX TEI SKnacc
S cmam EI'D. Maremaruka.
6 5 1
JBro>xeHus AKace
7 [ToBTOpEeHue, 060061IEHNE 1 17 5 A cnam EI'D. Maremaruka.
cucTeMaTu3alus 3HaHui SIKnacc
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

[ToHsATHS cTepeoMeTpHUM: TOUKA, MpsMas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE NTpaBHJIa
n300pakeHMs Ha pUCYHKE IUIOCKOCTH,
[apauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3
HUX

AxcuoMel CTCPCOMCETPHUH U NICPBBIC CICACTBUA N3
HHUX

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroIInecs npsiMasi U TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

[TonsTHS: IEepeceKarouecs MIOCKOCTH,
nepeceKaroIIrecs mpsiMasi | MII0CKOCTh;
MOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHUE TMPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHUKH, H300paKeHUE TMPOCTEUIITNX
IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLTIX




00BEKTOB

10

11

12

13

14

15

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIICACTBUS U3
HuX. CrocoObl 3a/1aHUs TIPSIMBIX | IJIOCKOCTEN B
npoctpancTBe. O003HAYEHUS TPSIMBIX U
IJIOCKOCTEM

N300paxeHue cedeHuit mupamuibl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3o0pakenue
NepEeCEYCHUSI MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanue noCcTpOECHHBIX CEYCHUHN Pa3HBIMHU
[IBETaMHU

N300paxeHne cedeHuit mupamMmubl, Kyoa v MpU3MblI,
KOTOpPBIE MTPOXOJAT uepe3 ux péopa. M3o0pakenue
NepECEYECHU S MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanue moCcTpOEHHBIX CEYCHUHN pa3HBIMHU
[IBETaMHU

N300paxeHne ceyeHn i MMpaMuIbl, Ky0a ¥ MIPU3MBI,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
HIepeCceveHUs MOTYICHHBIX TUNIOCKOCTEH.
PackpammBaHue NOCTPOCHHBIX CEYEHUIN pa3HBIMU
OBE€TaMH

N300paxkenne ceuyeHuit mupamMuibl, Ky0a v MPU3MBI,
KOTOpBIE TPOXOISIT uepe3 ux péopa. M3obpaxenue
MIePEeCeUCHHUS IMOTYICHHBIX ITIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
oBEeTaMn

Merton ciaenoB ajs MOCTPOCHUA CeUYeHUI

Merton crenoB i mocTpoeHus ceuenuii. CBoCTBa
[IEPECCUCHUM NPAMBIX U INIOCKOCTEN




16

Mertopn cienoB aiis nocTpoeHus ceueHuid. CBoiicTBa
MepEeCeUCHU I PSIMBIX U TIJIOCKOCTEN

17

18

19

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaMm Ha péopax. Co3naHme BHIHOCHBIX YePTEKEH
Y 3aIIUCh 111ar0B ITOCTPOEHUS

[Toctpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaMm Ha péOpax. Co3aHKe BHIHOCHBIX YepTexKe
Y 3aIKCh [1aroB OCTPOCHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém

ToukaMm Ha péOpax. Co3aHKe BHIHOCHBIX YepTekKel
U 3aIUCh 111ar0B IMOCTPOCHHUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. CozaHue BBIHOCHBIX YepTexel
Y 3aIIUCh I11aroB ITOCTPOCHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

22

23

IToBrOpenue mnanumerpun: Teopema Menenas.
PacueTsl B ceueHnsIX Ha BBIHOCHBIX YEpPTEkKaX.
Hcropust pa3BUTHS IITAHUMETPUU U CTEPEOMETPUU

KonTtponbHas pabota "AKCHOMBI CTEPEOMETPHH.
Cevenns"

24

Bzanmnuoe PACIIOIIOKCHHUEC MIPAMBIX B ITPOCTPAHCTBE.
CKpCH_II/IBaIOIJ_II/IGCSI MpsIMBIC. HpI/ISHaKI/I
CKpCIIUBAOIINXCA IPAMBIX. HapaHHeHBHLIC
MMpAMBIC B IPOCTPAHCTBC

25

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH
NPpSAMON MapaJlIeTbHONW TAHHOW MPSMOW,




MPOXO/ISIIEH uepe3 TOUKY MPOCTPAHCTBA U HE
JIeXxalen Ha TaHHou npsmoi. Jlemma o
MePECCUCHUH MapaICIIbHBIX MPSIMBIX TUIOCKOCTHIO

26

[TapamiensHOCTB Tpex NpsAMBIX. Teopema o TpEx
napaJulebHBIX IpsAMBIX. TeopeMa o
CKPELIUBAIOIINXCS NPSAMBIX

27

28

29

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOMCTBA MapaUICIILHOTO IPOSKTHPOBAHMUS.
N3obpakenue pa3Hbx GUryp B mapamiebHOMI
[POEKIUU

[lenTpanpHas npoekuus. Yroji ¢ COHapaBiIeHHbIMU
CTOpPOHAMHU. YTOJ MEXAY NPSIMBbIMU

3agauu Ha J0Ka3aTeNbCTBO U UCCIIEI0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NIPSIMBIX B
IIPOCTPAHCTBE

30

[ToHsTHA: MapaJIETbHOCTh NPSIMOM U TIJIOCKOCTH B
npocTtpaHcTie. [Ipu3Hak nmapamienbHOCTH NPAMON U
miockocTi. CBOMCTBA NapaJlIEIbHOCTH MPSAMOU U
MIIOCKOCTH

31

I'eomeTpuueckue 3a1aun Ha BBIYUCIIEHUE U
JI0OKa3aTeNIbCTBO, CBSI3aHHBIE C MMAPAUIEIBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

32

33

[TocTpoeHue ceueHus, MPOXOAAIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEKE U NapajuIeIbHOTO IPYron
npsMoil. Pacu€r oTHOImIEHMIT

[TapamiensHas NpoeKLUsl, IPUMEHEHUE JUIS
MOCTPOCHMS CeUEHUH KyOa 1 mapayienenurnesa.
CBolicTBa napasuienenune1a u Npu3Mbl




[MapannensHble mockocty. [IpusHaku

34 NapauIeIbHOCTU JBYX TIOCKOCTEH
Teopema 0 napajuIeIbHOCTH U €JUHCTBEHHOCTH

35 IUIOCKOCTH, MIPOXOJSALIEH uepe3 TOUKy, HE
IIPUHAJJIEKAITYIO JaHHOW IJIOCKOCTH U CJEICTBUS
u3 Heeé

36 CBoiicTBa napajyIebHBIX IIIOCKOCTEH

37 KoHntposbhas padota "[lapamieasHOCT B
npocTtpaHcTBe"

38 [ToBTopenue: Teopema [Mudaropa Ha mrockoctn

39 [ToBTOpEHHE: TPUTOHOMETPHS MPIMOYTOJIBLHOTO
TpeyrojbHUKa

40 CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napasuiesenumnena

41 Brruucnenue aMH OTPE3KOB B Ky0Oe U
IPSIMOYTOJIBHOM Mapajieenurneie
[TeprieHIUKYIAPHOCTD MPSIMON U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IJIOCKOCTH
[IeprieHAMKyYIAPHOCTD NMPSAMOMN U IIIIOCKOCTH.

43 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o CylIeCTBOBAaHUM U €IMHCTBEHHOCTH

44 IPSIMOM, MPOXOIAIIEN Yepe3 TOUKY MPOCTPAHCTBA U
NEePIEeHIUKYISIPHON K IMITOCKOCTH

45 [InockocTu u nepneHANKYyIIpHbIE UM MPSIMbIE B
MHOTOTpaHHHUKaX

46 [InockocTu U NepneHAuKyIIpHbIE UM NPSIMbIC B




MHOI'OIrpaHHHUKax

[lepniengukynsap u HakionHas. [loctpoenue

4 NEPIEHIUKYIIApa U3 TOYKU Ha NPSAMYIO

48 [Tepnienpukyisap u HaxioHHas. [loctpoenue
NEPIECHIUKYIIApA U3 TOYKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas u
oOpatHast)

50 Teopema o Tpéx neprneHaAnKyspax (mpsmas u
oOpatHast)

51 Yroa Mexy CKpelMBaroIIMMKCS IPSIMBIMU

59 [Touck neprneHuKyIIpHBIX NPSIMBIX C TIOMOIIbIO
NEPIEHAUKYIISIPHBIX INIOCKOCTEN

53 OpTOroHanbHO€ MPOEKTUPOBAHUE

54 [TocTpoenue ceuennii kyoa, MpU3Mbl, IPaBUIbHOMN
MAPaMUJBI C TIOMOIIBK OPTOTOHAJIBHON IMPOEKIINU

55 [TocTpoenue ceuenuii kyda, mpu3Mbl, IPaBUIbHOM
MAPaMUJBI C TIOMOIIBK OPTOTOHAJIBHON MPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 0ckocTy. [limockoctu cumMerpuil B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IIJIOCKOCTH KakK CIIEACTBUE CUMMETPUHU

58 IIpaBunpHBIE MHOTOTPaHHUKU. Pacdy€T paccTostHUI
OT TOYKH J0 INTIOCKOCTH

59 [IpaBunbHbIE MHOTOIpaHHUKU. Pacd€r paccrossHui
OT TOYKH 10 INIOCKOCTH

60 Crioco0Ob! OITyCTUTh MEPIEHAUKYIAPBI: CUMMETPHS,

CIBHT TOYKH MO MapaJyIeIbHONU MPSIMOit




CnBur 1o HenapaJIeIbHOU MPSAMON, U3MEHEHUE

61 .
paccTosHui

62 KonTtponsHas padora "B3anmnoe pacrnonoxenue
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHCcTBe"
[ToBTOpEeHMeE: yroa Mexay NpsMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHUS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: Yroa MeKAY CKPEIIMBAIOIIUMHCS
HPSMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METOIbI BEIYUCICHHS YTiIa MEXILY
NPSMBIMHA B MHOTOTPaHHUKAX

66 JByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JIBYIPaHHOI'O yIiia

67 [NeprienaukynspHsie mockocT. CBoiCTBa
B3aMMHO MEPIEHANKYIISPHBIX IIOCKOCTEMN
[Ipu3HaK MepreHauKyIIPHOCTH TUIOCKOCTEIH;

68 TeopeMa O MPSIMO IepecedeHus ABYX TIOCKOCTEH
NEePIEHINKYIISPHBIX TPETheH MIOCKOCTH
[TpsMoyronbHbIM napasienenunen; Kyo;

69 WU3MEpPEHUs], CBOMCTBA IPSMOYTOJIEHOTO
napaienenunesa

70 Teopema 0 auaroHajIu NPsSIMOYTOJILHOTO
napajiesienurnea u cieCTBUe U3 Heé
CrepeomeTpHyecKie U PUKIIAIHBIC 3a1a4H,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM MPAMBIX
U TJIOCKOCTH

79 [ToBTOpEHME: CKPEIINBAIOIIHECS TIPSMBIC,

napaajaCJIbHbIC IIJIOCKOCTU B CTAHAAPTHBIX




MHOI'OIrpaHHHUKax

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPELIUBAIOIIMNXCS MPSMBIX, PACCTOSIHUE MEXKTY

3 CKPEIIMBAIOIIUMHUCS IPSIMBIMU B IPOCTBIX
CUTYaLUsAX

74 PaccTosiHME OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH
Boruncnenue pacCcTosHAN MEXIy

75 CKPEIIHBAIOIIUMHUCSA MIPSIMBIMU C IIOMOILBIO
NEPIEHIUKYJIIPHON IIJIOCKOCTH
TpéXrpaHHslil yroi, HEpaBeHCTBA I TPEXTPaHHBIX

76 yrioB. Teopema [lugaropa, Teopembl KOCHHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO yria

77 DneMeHTHI ChepUIECKOI TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78 KonrtponsHas padora "Yrisl 1 paccTostHUA"

79 CucremaTtuzanus 3HaHuid "MHOTOTpaHHUK U €T0
3JIEMEHTHI"

80 Iupamuga. Bunsl nupamua. [IpasuneHas nupamuaa

81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82 [IpsiMolt mapasenenunen, NpsMoyroIbHbIN
napasuienenunesn, Kyo

83 Boinyknbie MHOrorpanHuku. Teopema Diniepa

84 Brimykiieie MHOrorpanHuku. Teopema Diinepa.
[IpaBuibHBIE U MOYPABUIIbHBIE MHOTOIPAaHHUKHU

85 KonTtponbHas padora "MHororpaHHUKT"

86 [TonsiTie BeKTOpa Ha TJIOCKOCTH U B MMPOCTPAHCTBE




87 CymMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwuio mapannenenunena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
01 Paznoxenue BeKTf)pa 1o 6a3ucy TpéX BEKTOPOB, HE 1
JISKAIIUX B OJTHOM TUIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Beruuciienue yria Mexy BEKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiinme 3a1a4n ¢ BEKTOpaMH 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1a4n ¢ BEKTOpaMH 1
97 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
99 O00011IeHNE U cCUCTEMATHU3AIMs 3HAHUN 1
100 HToroBast KOHTpOJIbHAsA paboTa 1
101 Hroroas xoHTpoabHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuyecTBo 4yacoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoThl

1 IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha 1
MJIOCKOCTH U B POCTpaHCTBE"

5 [ToBTOpenue Temsl "CKalsipHOE TPOU3BEACHUE 1
BEKTOPOB"

3 [ToBTOpeHue Tembl "BbryucieHne yria Mexmay 1
BEKTOPAMH B IIpocTpaHcTBe"

4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IPOXOJIIeH yepes JBe TOUKu"

5 YpaBHEeHHE MJI0OCKOCTH, HOPMallb, YPaBHEHHE 1
IUIOCKOCTH B OTPE3Kax

6 YpaBHEeHME MJI0OCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BexTopHoe npounssenenne 1

3 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMUPOBAHNE

9 JIuHeliHbIEe HEPABEHCTBA, JIMHEWMHOE 1
IpOrpaMMHUPOBaHKE

10 AHaJIUTHYECKHE METOBI pacuéTa yriia Mex1y 1
MPSIMBIMUA B MHOTOTPAaHHHKAX

11 AHaIUTHYECKHE METOJIbI pacuéTa yriia Mexy 1
IUIOCKOCTSIMU B MHOT'OTPaHHUKAaxX

12 ®opmysa pacCTOSIHUSI OT TOUKH /10 TNIOCKOCTHU B 1

KOOpJIMHATAX




Haxoxaenne paccTostHui OT TOYKHU J0 TUIOCKOCTH B

13 Kyoe

14 Haxoxaenne paccTostHui OT TOUYKHU J0 TJIOCKOCTH B
IIPaBUJIHOM IIUPAMUJIC

15 KoHnTtponbHas pabota "AHamutnyeckas reomeTpust"”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHHIE
MHOTOI'PAaHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
IUIOCKOCTH, MepeceueHus MPSAMbIX U TUIOCKOCTEH

19 [TapamienbHbie TPSIMBIE U JTIOCKOCTH:
napajuieIbHbIe CEeUeHUs

20 [TapannensHbIe MPsIMbIE U TUIOCKOCTH: PacuéT
OTHOULIEHUU

21 [TapamienbHbIe TPSIMBIE U TNTIOCKOCTH: YTIIBI MEXKITY
CKPELIUBAIOIINMUCS TPSIMbIMU
[TepnienauKysIpHBIC IPSIMBIE U TUIOCKOCTH

99 CTaHJapTHBIC TIAPhI EPIECHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOT'PAaHHUKOB

23 [lepnienquKyAsIpHBIE IPSMBIE U TNIOCKOCTU: TEOpEMa
0 Tpex MEePIEeHIUKYIIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
BBIYMCIICHHS] IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIOITAAM MHOTOYTOJLHUKOB,
(bopMyIIBI TS TUTOIIA/ICH, COOOpaKeHUs TOA00H S

26 [ToBTOpEeHME: MIOLAAN MHOTOYTOJIbHUKOB,

(bopMyIIBI IS TUTOIIAICH, COOOpaKEHUs TOA00HS




HOBTOp CHUC: TJIOIIaI1 MHOI'OYI'OJIbHUKOB,

27 (bopMyJIBI IS TUTOIIAACH, COOOpaKEHUs MTOA00HS
Inomany ceyeHnii MHOrOTPaHHUKOB: TUIOLIATN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
noao0us
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIAIU

29 MOBEPXHOCTEH, pa3pe3aHusi Ha YACTH, COOOPasKEeHUs
no00us

30 Kontpoinbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O61éM Tena. OOBeM MPSIMOYTOIBHOTO
napaienenuneaa

39 3agauu 00 yABOEHHHM Ky0a, 0 KBajpaType Kyoa; o
TPHUCEKIIUH yTiia

33 CrepeomeTpHuuecKue 3a/1auu, CBSI3aHHbIE C 00BEMOM
IPSMOYTOJILHOTO Mapajuiesenunesna

34 [IpuxiagHbie 3a/1a9, CBSI3aHHBIE C BEIYMCICHHEM
00BEMa TIPSIMOYTOJIBHOTO TapajuIesenumneia

35 O06BEM npsMOit IPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BbIYUCIIEHHEM 00BEMOB TPSMOM MTPU3MBI

37 [TpuxnanHeie 3a1a4u, CBA3aHHBIE C 00BEMOM
PSAMOM TIPU3MBI
Brruucnenue 06EMOB Tell € TOMOIIBIO

38 omnpenenéHHoro nHTerpaina. O6bEM HaKIIOHHOM
MIPU3MBI

39 Brruucnenue 06EMOB Tell € TOMOIIBIO

omnpenenéHHoro naTerpaita. O6bEM nupamusl




®opmyna o6bpéMa nmupamuel. OTHOIIEHHE 00BEMOB

40
nUpaMuj ¢ OOLUM YTIOM

41 ®opmyna o6bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB
OUpaMUJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpUUeCKUE 3aJa4H, CBA3AHHBIE C
00BbEMaMU HAKJIOHHOM MTPU3MBbI

43 CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHBIE C
00BbEMaMu TMPaMU/IbI

44 [Tpuxnaaneie 3agaun o teme "O0bEMBI TEN",
CBsI3aHHbIE C 00bEMOM HAKIIOHHOW MPU3MBI

45 [Tpuknagaeie 3aaauu 1o Teme "OO0bEMBI TEn",
CBsI3aHHBIE C 00BEMOM MHPAMHU/IBI

16 [Ipumenenne 06bEMOB. Briunciienne paccTosiHUS
JI0 IIJIOCKOCTH

47 KonTponbnas pabora "O6bEM MHOrOrpaHHuka"

48 [{umHapuYeckas MOBEPXHOCTh, 00Opa3yrolye
LWJIMHIPUYECKON TTOBEPXHOCTH

49 umuaap. [pamoi kpyrosou nunusAp. Ilnomans
MOBEPXHOCTH IIMJINHPA

50 Konnueckasi moBepxHOCTb, 00pa3yromiye
KOHMYecKol nosepxHoctu. Konyc

51 CeueHne KoHyca IJIOCKOCTBIO, apaJIEIbHON
IJIOCKOCTH OCHOBAaHMS

59 VYceuénnnlil konyc. M300pakeHue KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KOBO MOBEPXHOCTHU U MOJTHOMN
MIOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM




IMOBCPXHOCTHU KOHYCA

CTCpGOMeTpI/I‘ICCKI/IC 3aa4u Ha A0Ka3aTCJIbCTBO U

55 BBIUNCJIEHHUE, TOCTPOCHUEM CEUEHUIN LUINHIPA,
KOHYCa
CrepeomeTpHyecKHe 3a/1a91 Ha T0KA3aTeIbCTBO U
56 BBIYHCIICHHUE, TIOCTPOCHUEM CEUYEHHH IIMITHHPA,
KOHYyCa
57 [puknagHble 3312491, CBI3aHHBIE C IIUIMHIPOM
58 [Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C IITHHAPOM
59 Cdepa u map
[lepeceuenue cheps! 1 mapa ¢ MIOCKOCTHIO.
60 Kacanue mapa u cdepsl miockocteio. Bug n
n300paxxeHue mapa
[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdepsl miockoctero. Bug n
n300paxkeHue mapa
62 VYpasuenue coepsl. [Tnomans chepsl u e€ uacteit
63 Cummerpus cdepsl 1 mapa
CrepeomeTpHuuecKkHe 3aJauu Ha JOKa3aTelbCTBO U
64 BBIUKCJICHHE, CBA3aHHBIE CO CEPOil U MIapom,
MOCTPOCHUEM UX CEUEHHH MIIOCKOCTHIO
CrepeomeTpuyeckue 3aJauu Ha JOKa3aTelbCTBO U
65 BBIUKCJICHHE, CBS3aHHBIE CO CPEpOoil U Mapom,
MOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO
66 [Tpuxnanueie 3a1a4u, CBI3aHHbIE CO chepot U
rapom
67 [ToBTOpEHUE: OKPY)KHOCTH HA IJIOCKOCTH,

BBIYHUCIICHUA B OKPYXXHOCTH, CTAHOAPTHBLIC HOI[O6I/IH




Paznmuunnie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U

o8 MHOTOTPaHHUKOB

69 3anaun no Teme "Tena ¥ MOBEPXHOCTH BpameHus "

70 3agauu o Teme "Tena U MOBEpXHOCTH BpaleHus"

71 KonTtponbHast padora "Tena 1 moBEpXHOCTH
BpanieHus"

79 O6bém nmnunaapa. Teopema 06 00bEME MPSIMOTO
HUIMH]IpA

73 Brruucnenue o0EMOB TEJ C TOMOIIBIO
onpeaenéuHoro unrerpaia. O6bpEM KoHyca

74 [Tnomraan 60KOBOM U TIOTHON TTOBEPXHOCTH KOHYCA

75 CrepeoMeTpUuecKUe 3a]]a4l, CBSI3aHHBIE C
BBIUKCJICHHEM 00BEMOB IMIIMHpPA, KOHYCA

76 [Tpuknanueie 3anaun mo Teme "OO0bEMBI U TIIIOMIATN
noBepxHocrel Ten"

O06BéM mapa u mapoBoro cekropa. Teopema 00
06béme mapa. [lnomans chepsr.

77 CrepeomeTpuyiecKue 3a/1a4uu, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB II1apa, IIApOBOTO CErMEHTa
Y IIapOBOT0 CEKTOpa
[Ipuknanneie 3aaauu o Teme "OO0bEMEBI TN,

78 CBsI3aHHbBIE C 00BEMOM I1apa U IJIOUIAIbI0 CepHI.
COOTHOIICHHS] MKy TUIOIIAISIMU TTIOBEPXHOCTEN 1
00BEMaMHU TOOOHEIX TEI
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne

79 00Bvéma mpu noobun. CTepeomMeTpudecKue 3a1auu,

CBA3AHHBIC C BHIYHMCIICHUCM O6T)éMOB TSI N
MJI0IIAaIe TOBEPXHOCTEN
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KonTponpHas padora "[1nomaau moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"
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JBuxenust nmpoctpancTBa. OToOpaskeHusI.
JBmxeHus u paBeHcTBo ¢puryp. Oduue cBoiicTBa
JIBIDKCHUN

Buapl nBrkeHuUiA: napajuiebHbIA EPEHOC,

LIEHTpaJbHasi CAMMETPHS, 3€pKaJIbHasi CUMMETPH,
IIOBOPOT BOKPYT IIPSIMOM

[IpeoOpazoBanus noxoodwus. [Ipsmas u chepa
Ditnepa

84
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FGOMCTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUEC NBUKCHUA

KoHnTtpoisbHas padora "BekTopsl B mpocTpaHcTBe”
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O6o6maromee nopropenue 11 MOHSITHI U METOIOB
Kypca reomerpuu 10—11 kaccoB, cucremaTu3aims
3HaHui: "[lapanienbHOCTh NPSMBIX U INIOCKOCTEN B
npocTpaHcTae”

87

O6o0matomiee moBTopeHue 11 moHSITHIT 1 METOZI0B
Kypca reomerpuu 10—11 kmaccoB, cucremaTu3aius
3HaHMi: "BekTopsl B mpocTpaHcTBe"

88

89
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O6o0matomiee moBTopeHue 11 moHSITHIT 1 METOZI0B
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHWil: "BekTopsl B mpocTpaHcTBe"

O6o6maromiee nopropenue 11 mMoHITHIA 1 METOIOB
Kypca reomerpun 10—11 knaccos, cucremaTuzanus
3HaHui: "OObeM MHOrOrpaHHUKaA"

O6o6maromiee nopropenue 11 mMOHITHII U METOIOB
Kypca reomerpun 10—11 knacco, cucremaTu3anus
3HaHuil: "OO6beM MHOrOrpaHHuKa"
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O6o6maromee nopropenue 11 moHSITHI U METOIOB
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
sHaHuil: "[lnomanyu moBepxXHOCTH U OOBEMBI
KpyIJibIX Ten"
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O6o6maromee nopropenue 11 moHSITHI U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTu3anus
3HaHuil: "[lnomanyu moBepxXHOCTH U 0ObEMBI
KpyTJbIx Ten"
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Wrorosas koHTpoJsibHasA paboTa

HtoroBast KOHTpoNbHAs paboTa
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[ToBTOpeHue, 0600IIeHNE ¥ CHCTEMATH3AITUS
3HAHUH
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HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U e€
pOJIb B pa3BUTHUU COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ec
POJIb B pa3BUTHHU COBPEMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€

POJIb B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

99

Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

101

Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€




POJIb B Pa3BUTHU COBPECMCHHBIX NMHIKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
102 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U

KOMITBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

102




KPUTEPUU OLNEHKU PABOTbBI YHAIIINUXCSA

OuneHka OTBETOB y4YalMXCS.

OtmeTka “5”°CTaBUTCS , €CJIM yYEHUK:
- MOJIHO PAcKpbUl COJEpKaHUWE Marepuana B 00bEME, NPEAyCMOTPEHHOM HpPOTrpaMMO U
y4eOHUKOM;
- M3JIOKWI  Marepuajd  TIpPaMOTHBIM  SI3bIKOM B ONpEAENEHHOM  JOoruyeckou
MIOCJIEZI0BATEIBHOCTH, TOYHO HCIIOJIb3YsS MATEMAaTUYECKYH0 TEPMHUHOJOTHIO M CHMBOJIMKY;
- IPaBWIbHO BBINOJIHUI PUCYHKH, YEPTEXH, Ipa(UKH, COINYTCTBYIOLIME OTBETY;
- [OKa3aJl yYMEHUE WJUIIOCTPUPOBATH  TEOPETHUECKHE  IOJIOKEHUS  KOHKPETHBIMU
IpUMEpaMHu, MPUMEHATh WX B HOBOM CHTyallud TpPH BBIIOJIHEHUH IPAKTUYECKOIO
3a/laHus;
- IPOAEMOHCTPUPOBAJ YCBOEGHHE paHEe M3YYEHHBIX CONYTCTBYIOLIMX  BOIIPOCOB,
c(OPMHPOBAHHOCTh M YCTOWYMBOCTH HCIOJB3YyEMBIX INPH OTBETE YMEHHUW M HAaBBIKOB;
- OTBEYAJ CaMOCTOATENbHO 0€3 HABOJIALIMX BONPOCOB YUUTEIIS.

OtmeTka “4”craBUTCS , €CIIM OH YIOBJIETBOPSET B OCHOBHOM TpPEOOBAHMSIM Ha OLIEHKY
“5”, HO MpPU ATOM HMEET OJIUH U3 HEIOCTATKOB:
- B M3JIOKEHUHM JONYIICHBI HeOosblIMe NpoOenbl, He HWCKa3WBIIME MaTeMaTHYECKOe
coJlepKaHue OTBETA;
- JIONYyUIEHbl OJMH-ABA HENO04€Ta IPU OCBEUICHMM OCHOBHOI'O COJEp)KAaHUS OTBETA,
UCIPABJICHHBIE 10 3aMEYaHUIO YUYMTEIIS;
- JIONyIleHbl omuOka win Oosiee ABYX HEAOYETOB IPU OCBELIEHHUH BTOPOCTEINEHHBIX
BOIPOCOB WJIM B BBIKJIQJKaX, JETKO HCIPABICHHBIE 10 3aMEYaHUIO YUYUTEJ.
Otmerka “3” craBUTCA B CIEAYIOLIUX CIyYasx:
- HENIOJIHO MJIM HEMOCJIEA0BaTeIbHO PAaCKPBITO COAEp)KaHUE MaTepHalia, HO MOKa3aHo

of1iee MOHMMaHUE BOMPOCA M MPOJAEMOHCTPUPOBAHBl YMEHHs, JOCTaTOYHBIE IS
JaJIbHENIIEr0 YCBOGHUS MPOrpaMMHOro Marepuana (ompeznenéHHble “TpeboBaHust K
MaTeMaTHYeCKON IMOATOTOBKE ydaluxcs’)

OneHouHble MaTepuaibl o reoMeTpun Juist ydanuxces 10-11 kimaccos.

[IpenonaBanue reomerpuu B 10-11 kimaccax Benércsa no YMK, co3maHHOTO aBTOPCKUM
KOJUUIEKTUBOM 11071 pyKoBoACcTBOM JI.C. AtanacsiHa. [[s1 TeMaTHYECKOTO KOHTPOJIS
ucnonb3ytorcss nocodus HO.I1. [lyauuusina u B.JI. Kponraysa, B KOTOpBIX NpeaCcTaBIIEHBI
KOHTpoJIbHBIE paboTs! 171t 10-11 kinaccoB. CoaepxaHue KOHTPOIBbHBIX PaOOT MOJIHOCTBIO
COOTBETCTBYET TpeOOBaHUAM 0053aTEIbHON MOJTOTOBKH BBIITYCKHHKOB, KOTOpPbIE
IIPeyCMOTpPEHBI B cTanapre. B paborax peanusyroTcs HaydHas U METOAMYECKast KOHISTIIHS
yueOHUKOB. Bce paboThl COCTOAT M3 YETHIPEX paBHO3HAUHBIX IO TPYAHOCTH BapuaHTOB. B
Ka)KJIoM BapuaHTe 1o 3 3agauu. [lepBast 3a1aua coepuT Mateprai 6a30Boro ypoBHs
cinoxHocTd. E€ BeinonHeHne orieHuBaeTcs 0TMETKON «3». Bropas gactb paboThl COCTOUT U3
0oJ1ee CI0XKHBIX 3aJJaHH, UX BBIOJHEHUE MPoBoauTCs B 2-3 stana. Ho marepuan stux
3aJ1a4 XOpoIlo 3HaKoM ydamumcs. [lociennss yactb paboThl MO3BOJIAET yUCHUKAM
MIPOSIBUTH BHICOKHI YPOBEHb 3HAHUH, JIOTHYECKOE MBIIIJIEHUE, CIOCOOHOCTh MPUMEHUTH
3HAHUA B HECTaHJAAPTHOU cuTyaluu. [Ipyu BEpHOM BBINOJIHEHUH BCEX 3aJaHUN BBICTABIIETCS
OTMETKa «5», «4» BBICTABISAETCA 32 BhINONHEHHE | U 2yacTeit paboThI.



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

I'eometpus 10-11 kmaccel. ba3oBblii n yriny0onéunsiid ypoau. JI.C.ATanacsaH u

ap., Mockga,"I[Ipocsemienue, 2019

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

YMK k yuebnuky "T'eometpust 10-11". ba3oBslii 1 yriyOI€HHBINH YPOBHHU.

KonTponbabie padothl o reomerpun. 10 knace: k yaeonuky JI.C. Aatanacsiaa, B.®. Byry3ona,
C.b. Kagomuesa u ap. «I'eomerpust 10-11»/ FO.I1. Jynauneis., B.JI. Kponrays. —
M.:N3pgarenbscTtBo «OK3ameny, 2017.

KonTponbabie paboThl o reomerpun. 11 kimace: k yaeonuky JI.C. Aaranacsua, B.®. Byry3osa,
C.b. Kagomuesa u ap. «I'eomerpus 10-11»/ FO.I1. Jynuuusin., B.JI. Kponrays. —
M.:U3patenscTBO «IK3aMeH», 2017.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

Pemry EI'D. Martematuka, "SKnacc", bubauoreka [{OP.



OO0pa31bl KOHTPOJIBHBIX PAOOT IO TEOMETPUU

Kontponsnas padora Nel

KonTponbHas padota Ne2

[Ipunoxenue



