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INOACHUTEJIBHAA 3AIINCKA

['eomerpust sBiseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0ILero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOXKHOCTh H3Y4YCHHUS JUCHUIUINH €CTECTBEHHO-HAyYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOTrO LUKJIA. IIOCKOIBKY JIOTMYECKOE MBILIICHUE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JIOKa3aTeNbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTMYECKHX YTBEP)KICHUH IIPU PpELICHHUU
FEOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUH 3a/lad €CTECTBEHHO-HAY4YHOr0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «l'eomerpusi» Ha yriiyOJI€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIOCOOHOCTEH OOydaroluXcs HOPU H3YYEHUU TE€OMETPHUM, Kak
cocTaBJIAOLIeH NpeaMeTHO obOnactu «MaremaTnka M MHGpOpMaTHKa» dYepe3 obecrnedeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
JeHcTBUH, creln(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX [UIf YCIEUIHOTO MpO(eCCHOHAIBLHOIO
00pa30BaHMs, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

pacllUpeHue MpEeACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYIbTYpbl U
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYeCKUX MOJENSAX, IIO3BOJISIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaIOIIEero MMUpa, 3HaHHE NOHATHHHOrO amnmapara mo paszaeny «Crepeomerpus» yueOHOro
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIaJIETh OCHOBHBIMH MOHATHSMHU O IPOCTPAHCTBEHHBIX (hUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyJl U yYMEHUE UX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUs 3a/ay;

dopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEKax, MOJCIAX U B pEalbHOM MHpE
MHOTOTPaHHMKH U Te€Jla BPALCHUsI, KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopMupoBanue NOHMMAaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJM AKCMOMATHUKM IPH IPOBEICHUU
paccyXJIeHHI;

dopMHpOBaHHE YMEHHs BIaJE€Th METOJAMHU JI0Ka3aTeNbCTB WU AJITOPUTMOB pEIlIEHUs,
YMEHMSI HX TPUMEHATh, MPOBOJUTH JIOKA3aTelIbHBbIE pACCYKIEHUS B XOJA€ pELIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKHM CoJep’KaHueM, (OpMHpOBaHUE
NpEJCTaBICHUsT O HEOOXOJUMOCTU JIOKa3aTeIbCTB MPU OOOCHOBAHUM MaTEeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKH B IIPOBEJEHUH I€AYKTUBHBIX PACCYXICHUI;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yyaroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATENIbCKUX YMEHUH, KPUTHYHOCTH
MBIILUIEHUS], UHTEpEca K U3YYEHHUIO T€OMETPHH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacno3HaBaTh MPOSIBICHUS TE€OMETPUUYECKMX IOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEalbHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMY [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZIEpKATEIBbHBIMU JIMHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
kjaccax ABisAoTCs: «lIpsiMple M IIIOCKOCTH B NpOCTpaHCTBE», «MHororpanHukm», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «/BHKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATHAMU,
peeBaHTHBIMHU T€OMETPHUH Ha yriayOn€éHHOM ypoBHEe 00yueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATENIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOIMYECKHX YMEHUH
pacripeieniieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSIM, HO M MO TojaM OOydYeHHs.



Cogmepxanre  00pa3oBaHHs, COOTBETCTBYIOIIEEC IMPEAMETHBIM  pe3ylibTaTaM  OCBOSHUS
®denepanbHON pabouel MPOrpaMMBbl, pacpeneEHHBIM 10 To/laM O0y4YeHHsI, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
o0Opamaguch HEOMHOKPATHO. DTO TMO3BOJSET OpPraHW30BaTh OBJAJICHHE TI'E€OMETPUYCCKUMHU
MOHITUSIMA W HABBIKAMHU TIOCJICIOBATEIIBHO M IOCTYIMATENbHO, C COOJIOJICHUEM MPHUHIIUIIA
NPEEMCTBCHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYIO CHCTEMY TI'€OMETPUYCCKHX
MPEJICTAaBICHUIA O0YyYaroNuXcs, paciupsis U yrayomss e€, odpa3ys MpoYHbIe MHOXKECTBCHHBIE
CBSI3H.

[Tepexo kK U3YYCHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISICT:

co3math ycnoBus s quddepeHnranud  oOyueHHs, TOCTPOCHHS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHBIX  TIpOrpamMM, OOECleYuTh YrayOnEHHOE H3yYeHUE TEOMETPUHM  Kak
COCTABJIAIONICH yUeOHOTO mpeamMeTa «MaremaTukay;,

MOJITOTOBUTH OOYYAIOIIUXCS K MPOJIOJDKEHUIO M3YyYEHUS MAaTEMaTHUKU C Y4ETOM BBIOOpa
Oynymeir npodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXIy OOmMUM M TPOodecCHOHATbHBIM
0o0pa3zoBaHHEM.

Ha w3yuenune yueOHOro Kypca «l'eomerpus» Ha yriiyOin€HHOM ypoBHe oTtBoautTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 yvaca (3 yaca B Heneno).



COJAEPKAHUE OBYYEHUA

10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [loHaTne
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumHoe pacnosnokeHue npsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECS, NapalieIbHbe U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemnBaOmuXxcs NpsaMbIX. [lapanensHOCTh IPSMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHbIE IPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpsMBIX, NApaUIEIBbHOCTh NOpsAMOM M Iulockoctu. [lapamnensHoe M IEHTpanbHOE
NPOCKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IpSIMBIMU B IpOCTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: MapalliesIbHbIE IUIOCKOCTH,
CBOMCTBA NapajyieNbHbIX IIockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUIYPBl HA IUIOCKOCTH:
TETpad/p, NapajuleJIenuIe]l, IOCTPOEHUE CEUEHUI.

[lepnieHUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPHEHIAUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpSAMbIE NapaUIeJIbHbIE M MEPHEHAUKYJSIPHbIE K IUIOCKOCTH, IPHU3HAK
NEPNEHIUKYIIPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON INEPHEHAUKYISIPHON
II0CKOCTH. OpTOroHaibHOE MpOEKTUpOBaHuE. [lepneHauKyasp U HaKIOHHBIE: PAacCCTOSHUE OT
TOYKH J10 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, HPOEKIHs (PUTyphl HA TIOCKOCTb.
[leprnieHAUKYIAPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, IMHEWHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpatHtoro yria. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YyIJIa.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHororpaHHuka. [Ipusma: n-yrosnbHas npusma,
npsiMasi 1 HAaKJIOHHas MPHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
IPSIMOYTOJIBHBIN Napajulelienunesl M ero cpoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. IlpoctpanctBennass teopema Iludaropa. IMupamuma: n-
yrojibHasi IUpaMua, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
NpaBWIbHON mupaMubl. [IpaBuibHbBIE MHOTOTPaHHHMKH: IpaBWIbHAs NMpU3Ma MU MpaBUIIbHAs
nupamuia, NpaBuibHas TPEyrojbHas MUpaMuia U MPaBUIbHBIN TeTpasap, KyO. IIpencraBienue
0 MPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3/IP, JOJAEKAYAP U UKOCASP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAJAb OCHOBAHWUW, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWJIBHON MUpaMUIbl, TEOPEMa O IJIOLIAAN YCEUEHHON MUpaMUIbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPAaBUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpusi B TpPaBUIBHOM MHOTOIPAHHUKE: CHMMETPHUS MapajieNenunena, CUMMETpUs
IIPABWJIBHBIX IPU3M, CHMMETPHSI IPABUIIBHON TUPAMU/IBL.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

IToHsiTHSI: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEapHbIe, COHANpaBJICHHbIE U MPOTHUBOIOJIOXKHO HaIlpaBlIeHHbIE BEKTOpbl. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpAaMHU: CIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, yMHOXXEHHME BeKTopa Ha uuncio. CBoicTBa cloxkeHHus BeKTopoB. CBoiicTBa
YMHOXEHHS BEKTOpa Ha uucio. [loHaTne koMmiuiaHapHsle BeKTOpbL. IIpu3Hak KoMIiaHapHOCTH
Tp€x BektopoB. I[IpaBuno mnapamnenenumnena. Teopema O pa3loKEHUH BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BekTopaMm. IIpsMoyronpHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.



Koopaunarsl BekTopa. CBsI3p MeXAy KOOpAMHATAMU BEKTOpAa W KOOPAMHATaAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaIsipHOE IPOU3BEACHNE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasyomme MnoBepxHocTed. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, chepa, map. BzaumHoe pacrionoxeHne cepsl U IUIOCKOCTH, KacaTelabHas IIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. CummeTpust
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OObEM NpsAMOM M HAKIOHHOM NPU3MBI, LWIMHApA,
nupamMuabl 1 Konyca. O0bEM mapa 1 1apoBOro CETMEHTa.

KomOuHnanmu Tten BpalieHHss U MHOrorpaHHukoB. llpu3Mma, BIucCaHHas B LWJIMHID,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. IIoHATHE MHOTOTpaHHUKA, OIIMCAHHOTO OKOJIO C(epsl, chephl, BHUCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl n e€ yacteid. Ilonobue B
npoctpancTtBe. OTHomeHue O0OBEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  uryp.
[TpeoOpa3oBanue nonodus, romoTeTus. PemeHue 3agady Ha IUIOCKOCTH C MCIIOJIb30BAaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue ceyeHUH MHOIOIPDAaHHMKOB M TeJl BpALICHUSA: CEYEHUS LWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (mapajijiesibHble OCHOBAaHHUIO M
IPOXOJALIME Yepe3 BEepIIMHY), CEYEHUs IIapa, METOAbI IIOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO/]I BHYTPEHHETO MMPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IIPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu HajJ BEKTOpaMu. BeKTOpHOE yMHOXEHUE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. IIpsMoyronbHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpakeHus. J[BwkeHus u paseHcTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl IBW)KEHMI: NapajuIeIbHBIA IEPEHOC, LEHTPAIbHASI CUMMETpHS,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT mpsiMoil. IIpeoGpazoBanus nogodus. Ilpsmas u coepa
Ditnepa.



IIVTIAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYAIOIIeTOCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIAaHCKOTO oOIIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATH C COLMAIBHBIMU HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPAKTAHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIOMY U
HACTOSIIEMY POCCHIMCKON MaTeMaTHUKH, IEHHOCTHOE OTHOILLIEHHE K JOCTH)KEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) IyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHUE JIMYHOIO BKJIAJa B IMOCTPOECHUE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHICHHH, pacCyKIEHUN, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocnuTaHHuE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON JA€ATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
MpoECCUOHAIBHON JESITEIIbHOCTH, CBS3aHHBIM C MAaTEMaTHUKOW U €€ MPHIOKEHUSIMU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKON HAIMPaBJICHHOCTH;

7) 3K0JIOTMYECKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHUX  MpoOJieM, OpHEHTAIMsi Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTH OKPY’KAIOLIEH Cpelbl, MIaHUPOBaHUE
MTOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4eCKOW Hayku Kak cepbl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKW U MaTeMaTH4EeCKOM KyJIbTYpOil Kak CpeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh TPOCKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh MHAUBUAYATHHO U
B IpYIIIIE.



METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue AecTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE MMPHU3HAKU MaTeMaTUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYJIHpPOBaTh U MPEOOpPa3OBBIBATH CYKIEHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUMI;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

MPOBOJIUTh CAMOCTOSITEIILHO JOKA3aTeNbCTBA MAaTEMATUUYECKUX YTBEPKICHHUU (TIpsIMbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH NPUMEPbl U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJiee TMOAXOMAUIMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/bCKue AeCTBUS:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENLCKUIM MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHE, MpoOiIeMy, yCTaHABIUBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJICIOBAaHUE I10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENbHO (OPMYIUPOBATH 0000IIEHUSI U BBIBOJBI MO PE3yJibTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHUS, OIICHUBAThH JOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX ISl OTBETa HA BOIIPOC M IS
pelieHus 3a/1auu;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3MYHBIX BHJIOB U (QopMm
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTaBIATh €€ B  pa3iIuyHbIX  (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIIMM TI0 CAMOCTOSTENTHRHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IIENISMU
06HleHI/I$I, JCHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TOLIKy 3peHI/I${ B yCTHBIX "N IIMCBMCHHBIX
TEeKCTaxX, JaBaTh IMOSICHEHUS 10 XOJy pEHIeHUs 3aJayd, KOMMEHTUPOBAaTh MOJYy4YE€HHBIN
pe3ynbTarT;

B XOJIe OOCYXICHHsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMOU TeMbI, MPOOIEMBbl,
pemaeMoﬁ 3aJa4uM, BBICKA3bIBATh HJCH, HAIICJICHHBIC HaA IIOHNCK pemeHI/m, COITIOCTABJIAATH CBOU



CYXJIEHHs C CYXACHUSMH APYrHMX YYAaCTHHKOB JTHAJIOTa, OOHAPYXXUBATh Pa3iIMuue U CXOJCTBO
HO3UIHI, B KOPPEKTHOU opMe GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHNUS;

MNpEACTaB/IATL PE3YJIbTAaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICIAOBAHUSA, ITPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aITOPUTM pPELICHHs 3aJaud, BBIOMpATh CHOCO0 pelIeHHs ¢ Y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yiIbTaToOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHns MAaTeMaTUIeCKOU 3a1a4y;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IPH PELICHUM 3aJaul, BHOCHUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, AHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHATH MPUYUHBI
JOCTHIKEHHUS] WJIM HEAOCTH)KEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pelieHny y4eOHbIX 3a/ay, MPUHUMATh IeJlb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacsisiTh BUIBI pabOT, IOrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMbD» U HHBIC), BBITOJIHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOM JIEHCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

NPEIMETHBIE PE3YJIbTATbBI

K xoniy 10 kiaacca o0ydaromuiicss HAyquTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATHSAMHU CTEPEOMETPUH MPH PEIICHUH 33734 U
IPOBEIEHUN MaTEMATUYECKUX PACCYKICHU;

® [PUMEHSATh AaKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HHUX TMPH PEUHICHUU
reOMEeTPUYECKUX 3a]1ay;

e Kjaccu(uUUpPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMHM B IIPOCTPAHCTBE: MEXIY
OpSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMU C MHOTOTPaHHHKAMU;

e CcBOOONHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (TIpuU3Ma, MHpaMUa,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e Kjaccu(UUIUpPOBaTh MHOTOTPAHHUKH, BEIOWPAs OCHOBaHMS IS KIacCU(UKAIIIH;

e CcBOOOJHO ONEpUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEUYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

e  BHINOJHATH MApAILIENIbHOE, IICHTPAILHOE U OPTOTOHAILHOE MTPOEKTUpOBaHKHEe (HUTYp Ha
IUIOCKOCTB, BBIIOJHATH N300paXkeHUs (PUTyp Ha MIIOCKOCTH;



CTPOUTHL CCUCHUA MHOI'OI'PaHHUKOB PA3JIMYHBIMHA MCTOAAMHU, BBIIIOJHATH (BBIHOCHI:IC)
MJIOCKUE YEPTE)KH W3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (GUTYp: BHJA CBEpPXY, COOKY,
CHU3Y;,

BBIYUCIIATh  IUIOIIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpU3Ma, IUPaMUA),
TEOMETPUYCCKUX TEJI C MPUMEHEHUEM (HOpMYyIT;

CBOGOI[HO OIICpHUPOBATh MOHATUAMU: CHMMETPUA B IMPOCTPAHCTBC, HLCHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJTHO OTIEPUPOBAThH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOPAWHATAM B
POCTPAHCTBE;

BBITIOJIHATH Z[GFICTBHSI Haa BEKTOpaMu,

pelmiaTth 3aga4d Ha OOKA3aTCIbCTBO MATCMATHYCCKUX OTHOILIEHUA U HaXO0XJICHUC
TCOMECTPHUICCKUX BCJINYHH, IIPUMCHAA HU3BCCTHBHIC METOAbI npu peICHUN
MaTeMaTHYECKUX 33]1a4 TIOBBIIIEHHOTO M BEICOKOTO YPOBHSI CIIO)KHOCTH;

IIPUMEHSATH NIPOCTEUINE IPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYCCKUX 3a]1aY;

HU3BJIEKATD, npeoOpa3oBLIBAThH " WHTEPIPETUPOBATH UH(POPMAITHIO o]
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax u
PHUCYHKaX;

INPUMCHATH IIOJIYYCHHBIC 3HAHUA Ha IIPAKTUKEC: CpaBHUBATb W aAHAJIU3HUPOBATH
PCAIBHBIC CUTyallUHU, NIPUMCHATHL U3YYCHHBIC ITOHATHA B IMPOLECCCE IMOUCKA PCIICHUA
MaTeMaTHYeCKu Cc(HOPMYITUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh PEATbHBIC CUTYalluu
Ha S3BIKC TEOMETPHH, HWCCICAOBATh IOCTPOCHHBIE MOJEIN C HCIIOJIh30BAHUEM
TCOMETPUYCCKUX TIOHSATHH M TEOpeM, ammapara ainreOphl, pemaTh NPaKTUYSCKHE
3ala4yM, CBA3aHHBIC C HAXOXKIACHUCM I'COMCTPHUYCCKUX BCIINYHH,

UMETh TPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTUS T€OMETPHH KaK COCTaBHOM
qacTH QyHJIaMeHTa Pa3BUTHSI TEXHOJIOTHIA.

K konny 11 ky1acca o0yyaromuiicss HAy4YUTCS:

CBO6OI[HO OINCpHUPOBATH IMMOHATHUAMU, CBA3AHHBIMU C HHHHHI{pH‘ICCKOﬁ, KOHUYECKOHN M
ceprueckoil MOBEPXHOCTSMH, OOBSICHITH CIIOCOOBI OJTyUEHUS;

OIEpUPOBATh NOHATHUAMH, CBA3aHHBIMHU C T€JIaMM BpAIICHMS: LMIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Tela BpalleHus (LWIMHIpP, KOHYC, cdepa U 1map) U 0ObICHATh CIOCOObI
IMMOJIYYCHHA TCJI BpAIlICHUS,

KJIaccU(UIUPOBaTh B3aUMHOE PACHOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATE BCJIIMYUHBI JJIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BEMBI U
Iomaiun HOBerHOCTCﬁ MHOT'OI'PpaHHUKOB W TCJI BpallCHUA, TCOMETPUUCCKHUX TCII C
npUMeHEeHHeM GopMyIT;

CBO6OI[HO ONCprupoOBaTh MOHATUAMU, CBA3AHHBIMU C KOM6I/IHaHI/I5[MI/I TCJI BpallICHUA U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cpepy U OMUCAHHBINA OKOJIO chephl,
cdepa, BMcaHHass B MHOTOI'PAaHHUK WUJIH TEJIO BPAIIEHUS;

BBIUYUCIIATE COOTHOMICHUA MCXKAY IIOIIaIsIMU HOBerHOCTeﬁ A 00néMaMu HO)IO6HI)IX
TeJI;

u300pakaTb HU3y4daeMmble (UTYphl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpalleHHUS;

U3BJIEKATD, UHTEPOPETHPOBaTh U INpeoOpa3oBbIBaTh  MH(DOPMAIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (HUrypax, IMPEICTABICHHYI0 Ha 4YepTexax u
PHUCYHKaX;



CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATH OIl€pallMy HaJl BEKTOPAMM;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPAMHAT;

pemiatb EOMETPUYECKHE 3aJaud Ha BBIUMCICHUE YIVIOB MEXAY MPSAMBIMU H
IJIOCKOCTSIMHU, BBIUMCIICHUE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B LEJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUH;

CBOOOJHO OIEpPUPOBATh IMOHSATUSMHU, CBSI3AaHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOVCTBA ABU)KECHUH,

BBITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB M TEN BpAIICHUS NPH MapaJlIe]IbBHOM
NepeHoce, eHTPATbHON CUMMETPHUH, 3epPKATbHOW CUMMETPHUH, TIPU MOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOT00US;

CTPOUTH CEYEHHS MHOTOTPAaHHUKOB M TeJI BpalICHUS: CEUCHHS UUIUHIPA
(mapaienbHO U MEePHeHAUKYIISIPHO OCH), CeYeHHs KOHYyca (IapauiebHble OCHOBAHHUIO
U IIPOXOSIINE YEpPE3 BEPIINHY), CEUEHHUS L1apa;

HCIIOJIb30BaTh METOJbl IOCTPOEHUSI CEYEHHWI: METOJ[ CJIEI0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHNUS,

MPUMEHATh TeOMETpUYecKre (akKTbl i PEHICHHS CTEPEOMETPUYECKUX 3ajad,
[IPEIIoJIaratoIiuX HECKOJIbKO LIaroB PELeHUs], €ClIM yCJIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pemarh 3ajayd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKMX OTHOLICHUM M HaxOKICHHE
F€OMETPUUYECKHUX BEIIMYUH;

MPUMEHATH POrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU
PELIEHUH CTEPEOMETPUUECKUX 3a/a4;

MPUMEHATh TOJYyYEHHbIE 3HAHUS HaA TMPAKTUKE: CpPaBHUBATh, AaHAIM3UPOBATh U
OLICHUBATh PEAJIbHbIC CUTYalluU, IPUMEHITh U3yUYEHHBIE MTOHATHS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA PELIEHUS MaTeMaTHYecKu COOPMYIUPOBAHHON MpPOOIEMBI,
MOJICJIUPOBATh PeAJIbHbIE CUTYALIMHN Ha SI3bIKE T€OMETPUHU, UCCIEA0BATh MOCTPOCHHbBIE
MOJIEJM C UCHOJB30BaHUEM I'€OMETPUUECKUX MOHATUM U TEOpEM, almnapara anreopsl,
penaTh NPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XK/IEHUEM I'€OMETPUUECKUX BEJINYNH;
MMEThb TIPEJICTAaBIeHUsT 00 OCHOBHBIX JTamax pa3BUTHUS T€OMETPUU KaK COCTABHOMU
yacTu QyHJAaMEHTA Pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipaxrieckne (uudpossbie)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
1 Beenenue B ctepeoMeTputo 23 1
9 B3anMHoe pacnosioxkeHue npsMbIX B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 8 1
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb HPSIMBIX U o5
TUTOCKOCTEH B MMPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1
6 MHororpanHuKu 7 1
7 BekTopsl B IpOCTpaHCTBE 12
8 HOBTOPGHI/IC, 00o0111eHNe U cUcTeMaTH3alus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/jesioB U TeM ugposbie
Ne i/ EpOrPAMMEI pa Beero Kontpoabusbie IlpakTuueckue f)]gpg) OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
1 AHanuTHueckasi reoMeTpus 15 1
5 [ToBTOpeHME, 0606HI€HIEC " 15 1
CUCTeMaTH3alHsl 3HAaHUH
3 O6bEéM MHOTOTpaHHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEHwUe, 06o6meHIfe u 17 5
CUCTeMAaTH3aIHsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

u/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

JIeKTPOHHBbIE U(PPOBBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

OcHoBHbI€ MpaBuiia H300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
napajuieNbHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka

[TonsTs crepeoMeTpun: TOUKa,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeuHBbI OTPE3KA

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NT€PECEKAIONINECs
npsiMasi ¥ MI0CKOCTb;
MIOJIYTIPOCTPAHCTBO

[TonsTHS: IEepeceKaromuecs
TUIOCKOCTH, MEPECEKAIOLIHEcs
npsiMasi ¥ MJI0CKOCTb;
MOJYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIHUX 00BEKTOB
MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCylecTBYIOIHUX 00BEKTOB
AKCHOMBI CTEPEOMETPUH U TEPBBIE
CIIEICTBUS U3 HUX

https://resh.edu.ru/subject/lesson/4756/

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE



https://resh.edu.ru/subject/lesson/4756/

CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TICPBBIC
cneacTBus u3 HUX. CrocoObl
3aJIaHus IPSIMBIX U IUIOCKOCTEH B
npoctpancTBe. O003HaAUCHUS
MPSIMBIX M IJIOCKOCTEH

10

N3o0paxkeHne ceueHn MupaMuIbl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOISAT
yepe3 ux péopa. M3obpaxenue
MepeceyeHus TOTyICHHBIX
wiockocTeil. PackparBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMHU

11

N300pakeHune ceueHuil nmupaMupl,
Ky0a 1 IpU3Mbl, KOTOpPBIE TPOXOJAT
yepes ux péopa. M3obpaxenue
nepeceyeHus MoJyYeHHBIX
mIockocTeil. PackpammBanue
MTOCTPOEHHBIX CEYEHUN Pa3HbIMU
LBETaMU

12

13

N300paxenune ceueHni mupamMuibl,
Ky0a ¥ IpU3Mbl, KOTOpPbIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoIyuYeHHBIX
IJI0CKOCTeN. PackpammBanue
MOCTPOSHHBIX CEUECHHH Pa3HBIMU
IBE€TaMHu

N300paxenune ceyeHni mupamMuibl,
Ky0a ¥ IpU3MBbl, KOTOPBIE POXOJIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoyuYeHHBIX
IJI0CKoCcTei. PackpammmBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMU




LIBETaMH

14

15

16

17

Merton cnenoB 1yisi HOCTPOCHUS
CEUYEeHUU

Meton ciefoB isl IOCTPOEHUS
ceuenuii. CBOMCTBA MEpEeCEeUCHUI
IPSIMBIX U IJIOCKOCTEN

Meton ciieqioB [Uisl IOCTPOEHUS
ceyeHuil. CBOMCTBA MepeceyeHnit
MPSIMBIX U IJIOCKOCTEN

[TocTpoeHune ceuenuii B mupamMu/e,
KyOe 1o TpéM TouKaM Ha p&Opax.
Co3zaHue BBIHOCHBIX YEpTEXEH U
3aIyCh IIAaroB MOCTPOCHUS

18

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM TouKaM Ha p&Opax.
Co3anne BRIHOCHBIX YEPTEXKEH U
3aMuch MIaroB MOCTPOCHUS

19

20

ITocTpoenue ceuenuii B mupamue,
KyOe 110 TpéM TouKaM Ha p&Opax.
Co31aHne BBIHOCHBIX UepTexen U
3aITUCh IAroB MOCTPOCHUS

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3naHne BEIHOCHBIX YEPTEKEN U
3aMuch M1aroB MOCTPOCHUS

21

[ToBTOpEHME MIIAHUMETPUU:
Teopema 0 MpONOPLUHOHATBHBIX
otpeskax. [lomobue TpeyronbHUKOB

22

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuets! B
CCUCHUAX HAa BBIHOCHBIX UCPTCIKAX.
WcTopus pa3BuUTHS MIIAHUMETPUU U
CTEpPEOMETPUU




23

24

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnonokeHue npsmsIx B
npocrpancTse. CKpenyBaronmecs
npsmsle. [Ipusnaku
CKPEILMBAIOIINXCS MPSAMBIX.
[TapamienpHble IpsIMBbIE B
IIPOCTPAHCTBE

25

26

Teopema o CylecTBOBaHUH U
€AVMHCTBEHHOCTH IPSIMOU
napasieIbHON JaHHOW MPSMOH,
MIPOXOAAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAaIllel Ha
JTAHHOU npsimoil. Jlemma o
MepECeUCHUH NapajIeNIbHbIX
MPSIMBIX TJIOCKOCTHIO

[TapamienbHOCTB TPEX MPSIMBIX.
Teopema o Tpéx mapayenbHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

[TapamrenpHOE IPOEKTUPOBAHHUE.
OcCHOBHbBIE CBOMCTBA MapajIeIbHOTO
npoektupoBanus. M3o00paxkenue
pa3HbIX (Uryp B mapansienbHOM
MIPOCKITHH

[enTpanbsHas npoekuus. YToui ¢
COHAIPaBJICHHBIMUA CTOPOHAMH.
Yron Mexay npsMbIMU

3amaun Ha NOKA3aTeILCTBO U
HCCIIeJOBaHNE, CBsI3aHHBIE C
PaCIoJIOKEHUEM TIPSIMBIX B
MPOCTPAHCTBE

30

[ToHsATHA: MapauUIEIBHOCTD MIPSIMOMI

https://resh.edu.ru/subject/lesson/6065/



https://resh.edu.ru/subject/lesson/6065/

U TUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napaunenbHOCTH NPSMON U
mockocTy. CBOMCTBA
[1apaJUIEIbHOCTH IPSIMOU U
IJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIUHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C [TAPAJICIIBHOCTBIO
IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[Toctpoenue ceueHus, MPOXOISIIETO
yepe3 JaHHYIO MPSIMYI0 Ha YepTexe
Y NapaJuIeIbHOTO APYrod IpsiMOil.
Pacuér orHOLICHMIT

[TapannensHas npoekuus,
MIPUMEHEHHUE JJIs1 TOCTPOCHUS
CEUYeHMI KyOa U mapajuieNenuresa.
CaoiicTBa napajuienenunena u
IIPU3MBI

[TapannenpHble MIIOCKOCTH.
[Ipu3Haky napajienbHOCTH IBYX
IIOCKOCTEMN

35

Teopema 0 mapajuIeIbHOCTH U
€TUHCTBEHHOCTH MJIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TAHHON
IIOCKOCTH U CJICACTBHS U3 HEee

https://resh.edu.ru/subject/lesson/6129/

36

CBoiicTBa napanienbHbIX
IIJIOCKOCTEM: O MapauIeIbHOCTH
MPSAMBIX [IEPECEUCHUS TIPU
MIEPECEUECHUH IBYX NapaJIeIbHbIX
IJIOCKOCTEMN TPEThEN

37

CaolicTBa napamuienbHbIX



https://resh.edu.ru/subject/lesson/6129/

38

39

IJIOCKOCTEH: 00 0Tpe3kax
MapajuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEX]TY
MapajuieIbHBIMU TI0CKOCTSMH; O
NepeceyeHn  MpsIMoii ¢ AByMs
napajvieIbHbIMU TUIOCKOCTSAMHU

KonrponsHas pabora
"[TapaisienbHOCTh TPSAMBIX U
1ocKocTei"”

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

41

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienuneaa

Brruucnenue nimH OTpe3KoB B KyOe
U IPSIMOYTOJILHOM Hapaljiesienune e

42

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/

43

44

45

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYIISIPHOCTU MIPAMON U
IIJI0OCKOCTH

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIIEHIUKYIIPHON
K IUIOCKOCTH

[InockocTH U nepreHINKYIsIpHBIE
UM IIpsIMBIE B MHOTOI'PaHHUKAX

46

[1110CKOCTH ¥ NEPIICHIUKYIISIPHBIE
UM IIpsIMBIE B MHOTOI'PaHHHUKAX



https://resh.edu.ru/subject/lesson/4724/

47

[leprieHAuKyYNIAp U HAKIOHHASL.
ITocTpoeHue nepneHuKyIsipa u3
TOUYKHU Ha MPSIMYIO

48

[leprienAuKyNIAp U HAKIOHHASL.
ITocTpoeHue nepneHuKyIspa us
TOUYKHU Ha MPSIMYIO

49

50

Teopema o TpEx meprneHANKYIsIpax
(mpsimast u oOpaTHasi)
TeopeMa 0 TpEX NepHeHANKYIIApax
(npsimast u oOpaTHas)

51

52

VYroa MCKAY CKPCHIMBAOIIIUMHACA
IIPpsAMBIMHA

[Touck neprneHauKyIIpHBIX MPSIMbIX
C TIOMOIIBIO TEPIICHIUKYIISIPHBIX
IJIOCKOCTEH

53

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

54

ITocTpoenue ceuenuit kyoa, Ipu3Msl,
MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

55

ITocTpoenue ceuenuit kyoa, IpU3Msl,
MPaBWJIbHON MHPaMUAbI C TTOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

56

57

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIIIOCKOCTH.
IInockoctu cummerpuil B
MHOTOTpaHHHUKaX

[Ipu3Hak nepneHIuKyJIapHOCTH
MPSAMON U TJIOCKOCTH KakK CIIEJICTBUE
CUMMETPUU

https://resh.edu.ru/subject/lesson/4757/

58

[IpaBUnbHBIE MHOTOTPAaHHUKH.
Pacuért paccTostHuii OT TOUKHU 10
ILUIOCKOCTH



https://resh.edu.ru/subject/lesson/4757/

59

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosHMM OT TOYKHU 10
IJIOCKOCTH

60

61

CrniocoObl OIyCTUTh
NEPIEHIUKYIISIPBL: CUMMETPUS,
CZIBUI TOYKH I10 NTapaJIJICIIbHON
IpsAMOI

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHUE PACCTOSIHUM

62

KontponbHas padota "B3anmuoe
PacIoIOKEHUE MPSIMBIX U
IJIOCKOCTEH B IpOCTpaHCTBE"

63

64

[ToBTOpEeHue: yroma Mexay NpsMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYrOJbHHKE,
TeopeMa KOCUHYCOB

IloBTOpEHME: Yron Mexay
CKPEUIMBAOIIUMHUCS MTPSIMBIMH B
IIPOCTPAHCTBE

65

FCOMeTpI/I"IeCKI/IC MCTObI
BBIYUCIICHUSA yIJia MCXKIY MPAMBIMU
B MHOT'OTpaHHHUKaAX

66

67

68

JIByrpanHnsbIil yroia. CBoMcTBO
JUHENHBIX YTJIOB IBYTPAHHOTO yIia

[TeprieHAMKYASPHBIE TIIIOCKOCTH.
CBoiicTBa B3aIMHO
MEePIEHANKYIISIPHBIX MIOCKOCTEN

[Ipu3Hak nepneHaAuKyJISpHOCTH
ILJIOCKOCTEM; TeOpeEMa O IPSAMOK
MEepEeCeUCHMs IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6063/



https://resh.edu.ru/subject/lesson/6063/

69

[IpsimoyTrobHBIN TTapasuIeIenuIe]T;
KyO; U3MEpPEHUs, CBOCTBA
MIPSIMOYTOJIBHOTO NTapasuiesienumneia

70

Teopema o nuaroHaiu
MPAMOYTOJIBHOTO MapajuieenuIie1a
U CJIEICTBUE U3 HEE

71

72

73

74

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3a/1auu, CBA3aHHBIC CO B3aUMHBIM
PaCTOIO0KEHUEM MPSMBIX U
IJIOCKOCTH

[ToBTOpEHME: CKpeIMBAOIINECS
IIpsiMbIE, MapaJIEIbHbIE INIOCKOCTH
B CTAaHAAPTHBIX MHOI'OI'PAaHHUKAX

[Tapa napayienbHbIX IUIOCKOCTEN Ha
CKPEILMBAIOIINXCS IPAMBIX,
paccTosiHuE MEXAY
CKPEILMBAIOINUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaIUSAX

PaccrosiHue OT TOUKH JIO MIIOCKOCTH,
paccTosHUE OT MPSIMOM 110
IJIOCKOCTH

75

76

Beluncrnenne paccTosHUN MEXKIY
CKPELIMBAIOIIUMUCS TPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYJIIPHON
IIJIOCKOCTH

TpéxrpaHHsblil yroi, HEpaBeHCTBA
JUIS TPEXTPaHHBIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yIia

77

DneMeHTHI chepudecKoit
TCOMETPHH: T€OJIC3NICCKUE JIMHUN
Ha 3emiie

78

KonTtponsHast padora "Yrisl u




paccrosaHus"

CucreMaTu3anus 3HaHui

79 "MHOFOFPAHHIK 1 €10 S7eMeHTH" 1 https://resh.edu.ru/subject/lesson/6018/
80 Hupamnza. BHAE nHpaMiL. 1 https://resh.edu.ru/subject/lesson/5866/
[IpaBuibHAs mUpamMua
81 Hprsua. lpAMas u HAIUIOHKAS 1 https://resh.edu.ru/subject/lesson/5443/
npusmsl. [IpaBuibHast mpusma
[IpssmMoit napayenenunen,
82 MPSIMOYTOJIbHBIN Mapaieenune/, 1
KyO
BeImykiipie MHOTOTpaHHUKH.
83 Teopema Ditnepa .
BeImmykiipie MHOTOTpaHHUKH.
84 Teopema Ditnepa. IIpaBusibHbIe U 1
MIOJTYTIPaBHIIbHBIE MHOTOTPAHHUKH
85 F&iﬁgﬁgﬁiﬁﬁiﬁ?m 1 https://resh.edu.ru/subject/lesson/4023/
86 Howsrie BekTOpa Ha MA0CKOCTH 1 B 1 https://resh.edu.ru/subject/lesson/4758/
MIPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuiio napamienenunena 1
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenue BekTopa 1o 6asucy
91 TpEX BEKTOPOB, HE JISHKAIUX B 1 https://resh.edu.ru/subject/lesson/6404/
OJTHOM TNTIOCKOCTH
92 CkansipHoe pou3BeICHNE 1 https://resh.edu.ru/subject/lesson/5723/
93 Brruucnenue yria Mexuy 1
BEKTOPaMH B ITPOCTPAHCTBE
94 [Ipocreiinme 3aauu ¢ BEKTOpaMHu 1
95 [Ipocreiinme 3aauu ¢ BEKTOpaMHu 1



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5866/
https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4758/
https://resh.edu.ru/subject/lesson/6404/
https://resh.edu.ru/subject/lesson/5723/

96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1

97 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1

98 O606HvleHI/Ie A CUCTEMATU3ALU 1
3HAHUU

99 0606H5€HH€ Y CUCTEMAaTH3aIHS 1
3HaHUH

100 Hrorosas koHTposbHas paboTa 1

101 Hrorosas KoHTpoJIbHAsI paboTa 1

102 O606H}€HI/I€ Y CUCTEMAaTH3aIHS 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KoauuyecTBO 4acoB

Ne Tema vDOKa K i JJIeKTPOHHBbIE HU(PPOBHIE
n/n P Bcero OHTPOTLHBIC PAKTHHECKHE o GpasoBaTenbHbIe pecypehl
padoThI padoThI
[ToBTOpenue tems! "Koopaunarst
1 BEKTOpa Ha IIOCKOCTH U B 1 https://resh.edu.ru/subject/lesson/5724/
npocTpaHcTae”
[ToBTOpenue temsl "CkansipHoe .
2 p " P 1 https://resh.edu.ru/subject/lesson/5723/
MIPOU3BE/IEHUE BEKTOPOB
[ToBTOpeHue Tembl "Boruucienue
3 yIi1a MeXy BEKTOpaMH B 1
npocTpaHcTBe"
[ToBTOpeHue Temsl "YpaBHeHue
4 PSAMOM, MPOXOIAIIEH Yepe3 JIBe 1
TOYKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
yYpaBHEHHUE IJIIOCKOCTH B OTpE3Kax
6 YpaBHEHHE IJTIOCKOCTH, HOPMAaJb, 1
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
7 BekropHoe npou3sBeneHue 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
pPOrpaMMHUPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
pPOrpaMMHUPOBaHUE
AHaIMTUYECKHE METO/IbI pacuéTa
10 yriia MeXIy MPSMBIMHU B 1
MHOTOTPaHHHKAX
AHaIMTUYECKHE METO/IbI pacuéTa
11 yrila MeXy IIIOCKOCTSIMHU B 1
MHOTOTPaHHHUKAX
12 dopmyra pacCTOsIHHS OT TOYKH JI0 1 https://resh.edu.ru/subject/lesson/6083/



https://resh.edu.ru/subject/lesson/5724/
https://resh.edu.ru/subject/lesson/5723/
https://resh.edu.ru/subject/lesson/6083/

IIJIOCKOCTH B KOOpJAHWHATAX

13

14

15

Haxoxnenue paccToIHUN OT TOUKH
JI0 TIJIOCKOCTH B KyOe

Haxoxaenne paccTostHui OT TOUKH
JI0 TIJIOCKOCTH B MPaBUIILHOU
nupamuie

KontponsHas pabora
"AHanuTuyeckas reomeTpus’”

16

17

18

19

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHJAPTHBIC MHOT'OT'PAHHUKN

CeueHuss MHOTOTPAaHHUKOB: METOJL
CJIEIOB

Ceuenus MHOI'OIrpaHHUKOB!
CTaHJapTHbBIE INIOCKOCTH,
NEPECCUCHUA MMPSAMBIX U IIOCKOCTEH
[TapamiensHbIe IPsIMBIE U
IJIOCKOCTH: MAapaJIENIbHbIE CEUEHUS

20

21

22

[TapannenbHble IPSAMBIE U
IJIOCKOCTH: Pac4€T OTHOLLICHHI

[TapamiensHbIe IPsIMBIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPCIIUMBAOIHUMHUCA ITPAMBIMUA

[lepnieHuKyIsSIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJApTHBIE Maphbl
NEPIEHIUKYIISPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPUHU
MHOTOTPaHHUKOB

23

[leprienauKynApHBIE IPSIMBIE U
IUIOCKOCTH: TEOpeMa O Tpex
nepreHIuKyIspax

24

IIepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIIEHUS JUIVH B




MHOTI'OI'paHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (JOPMYJIBI JJIs
TJI0MAJIEH, COOOpaKEHUS IO 100U

26

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
IO e, COOOpaKEHUS IO 100U

27

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTbHUKOB, ()OPMYJIBI JIS
TJIOIAEH, COOOpaKEHUS IO 100U

28

29

30

31

IImomaau ceuennit
MHOTOIPAaHHUKOB: ILJIOIIATN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUs 10 100Ust

[Imomaau ceuenunit
MHOTOTPAaHHHUKOB: TUTOIIIATH
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Mst
KonTponasnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEUYEHUS
MHOTOTPaHHHUKOB"

O6béMm Tena. OobeM
MPSIMOYTOJILHOTO Tapasliesenume/ia

32

33

34

3amaun 06 yaABOCHUU Kyda, O
KBaJIpaType Kyba; O TPHUCEKITHH yTiia
CrepeomeTpuyecKue 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapajuIeyICITHITe 1A

[IpuknanHelie 3a1a4u, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMA
MPSIMOYTOJILHOTO TIapasliesIeuIe 1a

35

O06BEM npsIMON TIPU3MBI




36

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIC C BBIYUCICHUEM
00BEMOB MPSAMOI TPU3MBI

37

38

[puknagable 3a1a41, CBI3aHHBIE C
00BEMOM IIPSIMON TPU3MBI

Brraucnenue 065EMOB TeI €
HIOMOIIBIO OTIPEIETIEHHOTO
uHTerpana. OObEM HaKIIOHHON
HPU3MBI

39

Brruucienue 00bEMOB TEI C
TIOMOIIIBIO ONIPENEIEHHOTO
uHTerpana. O0bEM mTUpaMuIbI

40

®opmyna 00bEMa MUPaAMUIBI.
OTtHomeHue 00bEMOB TUPAMUJ C
001IUM YTIIOM

41

42

43

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHNEe 00bEMOB TUPAMU] C
00LINM YIJIOM
CrepeomeTpuyiecKkue 3a1a4u,
CBsI3aHHBIE C 00BEMaMU HAKJIIOHHOM
MIPU3MBI

CrepeomeTpuyiecKkue 3a1a4u,
CBsI3aHHBIE C 00bEMaMU TUPAMU/IBI

44

[IpuknanHble 3a1a4M MO TEME
"OOBEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TIPU3MBI

45

[TpukiaaHbie 3a1a41 IO TEME
"OOBEMBI TeN", CBSI3aHHBIC C
00BEMOM MTHUpPaMHUIBI

46

[Tpumenenue o0BEMOB.
Beluucnenue paccrosHus 10
IUIOCKOCTH




47

48

49

50

51

52

53

Kontponbhas pabora "O0bEmM
MHOIOrpaHHHKaA"

Hunuuapudeckast HOBEPXHOCTb,
00pa3yromue MUJIMHIPUICCKOM
MMOBEPXHOCTHU

s p. [psamoii kpyrosou
e Ip. [Inomans noBepxHocTH
LHWIMHIpA

Konnueckas noBEpXHOCTb,
o0pasyrolye KOHUYECKOn
noBepxHocTu. Konyc

CeueHue KOHYCa MIO0CKOCTBIO,
NapauIeJIbHON IIJIOCKOCTH
OCHOBaHUS

VYceuénnslit konyc. M3o00paxenue
KOHYCOB U YCE€UEHHBIX KOHYCOB
[Tmomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa

https://resh.edu.ru/subject/lesson/6300/

https://resh.edu.ru/subject/lesson/4903/

54

55

[Tnomaas 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

CrepeomeTpHuyuecKkue 3aa4i Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOEHUEM CEUCHUHN IWIIUH]IPA,
KOHYca

56

57

CrepeomeTpuueckue 3a1auu Ha
JIOKA3aTeJIbCTBO U BHIYUCIICHHE,
MOCTPOEHUEM CEYEHUN HUIUHAPA,
KOHYca

[Ipuxnaguele 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

58

[Ipuknagabie 3a1a41, CBSI3aHHBIE C
[IUTHHIPOM



https://resh.edu.ru/subject/lesson/6300/
https://resh.edu.ru/subject/lesson/4903/

59

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/

60

61

I[Tepeceuenue cdepbl U mapa ¢
miockocThio. Kacanue mapa n
cepsl wockocTh0. Bua n
n300paKeHHe mapa

[epeceuenue chepsl u mapa ¢
wiockocThio. Kacanue mapa u
cdepsl TUIOCKOCThI0. By u
U300pakeHHe Iapa

62
63

64

YpaBuenue chepsl. [Lnomans
cdepsl u e€ yacten

Cummerpus chepsl 1 mapa

CrepeomeTpuuecKkue 3aJauu Ha
J0Ka3aT€JIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHBIE CO CEPOH U MapoM,
MMOCTPOEHUEM MX CEUCHHI
IIJIOCKOCTBIO

65

CrepeomeTpruecKkue 3aJauu Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CHEPOH U MapoM,
MMOCTPOEHUEM MX CEUCHHI
IIJIOCKOCTBIO

66

67

[Ipuknansble 3a1aun, CBSI3aHHBIE CO
chepoit u mapom

IToBTOpEHME: OKPYKHOCTh HA
IJIOCKOCTH, BBIYMCIIEHUS B
OKPYXHOCTH, CTaHJJapTHBIE
mog00ust

68

69

Paznuunbie KOMOMHAIIMY TEN
BpaIeHUs] 1 MHOTOTPAHHUKOB
3anauu o teme "Tena u
MOBEPXHOCTHU BpalieHus"



https://resh.edu.ru/subject/lesson/4034/

70

71

3amaun o Teme "Tena u
IIOBEPXHOCTHU BpaleHus"
KontponpHas padora "Tena u
MMOBEPXHOCTHU BpalieHus"

72

73

74

O6Bem mumuHapa. Teopema 06
00BbEME MPSAMOT0 LUIUHIPA
Brrunciienne 00bEMOB TEI C
MIOMOIIBIO ONPEACAEHHOTO
unTerpana. O0bEM KoHyca
ITinomaayu 60KOBOM M IMOJHOM
MIOBEPXHOCTH KOHYCa

https://resh.edu.ru/subject/lesson/4904/

https://resh.edu.ru/subject/lesson/5629/

75

76

77

78

CrepeomeTpuyecKkue 3a1au,
CBSI3aHHBIC C BBIUUCIICHUEM
00BbEMOB IMJIMHIpa, KOHYCa

[IpukitagHble 3a1a4m 10 TEME
"OO0BEMBI U IUIOMIAIN
noBepxHocrel Ten"

O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 06bEMe mapa.
[Tnomane chepsr.
CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUECM
00BEMOB 11apa, APOBOI'O CETMEHTa
U IIAPOBOTO CEKTOPA

[IpuknagHeie 3a1a4u 110 TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM T1apa U TIIOIIAIBIO
cdepsl. COOTHOIICHUS MEXKTY
MJTOMIAASIMU TTOBEPXHOCTEN U
00BE€MamMu MOJOOHBIX Tell

https://resh.edu.ru/subject/lesson/5629/

https://resh.edu.ru/subject/lesson/4910/

79

[TomoOHbBIE TeNa B IPOCTPAHCTBE.
N3menenne o6bEMa rpu mogo0uu.
CrepeomeTpuueckue 3a1auu,

https://resh.edu.ru/subject/lesson/4906/



https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/4906/

CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB TeJl U IIJIOoLaeN
MMOBEPXHOCTEH

80

KoHntponbnas padota "[lnomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX
Tea"

81

82

JIBuKeHHsI IPOCTPAHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (uryp. OO1Ire cBoiCcTBa
JIBIDKCHUN

Buae! nBukeHMil: napaieIbHbIN
MePEHOC, LIEHTpaJIbHAsi CHMMETPHUS,
3epKaJIbHasi CAMMETPHS, TOBOPOT
BOKPYT MPSMOU

83

84

85

[IpeobpazoBanus nopoodwus. [Ipsmas
u cdepa Diinepa

['eomeTpuueckue 3a1aun Ha
MPUMCHECHHE JBYKCHHUS
Kontponbnas padota "BekTopsl B
npocTpaHcTae”

86

87

Ob6o6maroree nosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHWM:
"ITapanienpHOCTb NPSMBIX U
IJIOCKOCTEH B TPOCTpaHCTBE"

O6o06matomee moBTopenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BeKkTopbl
B MpocTpaHcTBe"

88

O6o6matomee moBTopenue 11
MOHATUN U METOJOB Kypca




reometrpun 10—11 kmaccos,
cUCTeMaTH3alus 3HaHUi: "BeKkTopbl
B IpocTpaHcTBe"

89

O6o06matomee moBropenue 11
MOHATUI U METOJOB Kypca
reomerpun 10—-11 knaccos,
cucremaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

90

O6o6matomee nmoropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 knaccos,
cucreMaruzanus 3Hanuii: "O0bem
MHOTOTpaHHUKA"

91

92

93
94

95

O6o6matomee moropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—-11 knaccos,
CHCTEeMAaTH3aIus 3HAaHUH
"[Tnomany moBEpXHOCTU U O0BEMBI
KpYyIJIbIX Ten"

Ob6o6maroree nosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 xnaccos,
CHCTEeMAaTH3aIus 3HaHUH
"ITnommany moOBEpXHOCTU U O0BEMBI
KpyTJbIX Ten"

Htorosast KOHTpoJIbHAs paboTa
HTorosast KOHTpoJIbHAs paboTa

[ToBTOpeHme, 0600IIEHNE 1
CHCTEMAaTH3aLMs 3HAHUH

96

Hcropus pazButus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U




97

98

HcTopus pa3sBUTHS CTEPEOMETPUH
KAaK HayKU U €€ posib B Pa3BUTHH
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

Wcropus pa3BuTus cTepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

99

100

Hcropust pa3BUTHSA CTEPEOMETPUN
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus cTepeoMeTpun
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3BUTUSA CTEPEOMETPUH
KAaK HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

102

Hcropus pa3BUTUSA CTEPEOMETPUN
KAaK HayKH U €€ posib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOANYECKOE OBECIHEYEHHUE OBPA30OBATEJBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* MaremaTuka: anredpa U Hayana MaTeMaTHYeCKOro aHaiiu3a, reomerpus. ['eomerpus, 10-11
kiaccel/ byry3oB B.®., [IpaconoB B.B. non penakuueii Cagopauuero B.A., AKIIMoHEpHOE
obmiectBo «M3narenscTBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/






