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HOACHUTEJBHASA 3AIINCKA

['eomerpus sBnIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3Y4E€HUs AUCLHUILUIMH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M IMPEAMETOB I'YMaHUTApHOro Iukiaa. IlockosbKy Joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'€OMETpUH, TpHU
JI0Ka3aTelIbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTHYECKUX YTBEPXKICHUU TNPH PELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTb U ONPOBEPraTh T'MIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOaE€HHOM ypOBHE —
pasBUTHE MHIMBUyalbHBIX CIIOCOOHOCTEH OOy4aromuxcs NpU H3yYEHUM TEeOMETPUH, Kak
CoCTaBJIAIOLIEH IpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4vepe3 obecredyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNM(UIHBIX T€OMETPHH, U HEOOXOAMMBIX Ui YCIIEHIHOTO MPO(GECCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€éOMETPUN Ha YTiayOJIEHHOM YPOBHE, PaCIIUPSIFOIIUMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

paciiMpeHue TPEACTaBICHUS O TEOMETPUH KaK 4YacTh MHUPOBOW KYJIBTYpHl U
(dbopMEpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATh M  M3ydaTb pas3Hble SBICHUS
OKpY’KaIOIIer0 MHpa, 3HAaHHE NMOHATHHHOTO amnmapara mo paszaeny «CrepeoMeTpus» ydeOHOro
Kypca reOMeTpuH;

(dbopmMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyld U YMEHHME HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAH/IaPTHBIE CIIOCOOBI PELICHHS 33/1ay;

dopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YepTekaX, MOJIENSAX W B PEATBHOM MHpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!s, KOHCTPYUPOBAaTh T€OMETPUUYECKHUE MOJIENH;

¢dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHH POJIM AKCHOMATHKH TIPU TPOBEICHHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB W AJTOPUTMOB pEIlEHHS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTeNbHbIE pPACCYXIEHUS B XOJAE pELIeHUs
CTEPEOMETPUYECKUX 337ad M 3aJad C NPaKTUIECKHM COJIepKaHueM, (OpPMHPOBaHHUE
NpPEICTaBICHUS O HEOOXOAMMOCTH JI0Ka3aTelIbCTB TIPH OOOCHOBAaHMHM MAaTEMaTHYECKHX
YTBEP)KJICHUH U POJIM AaKCHOMATUKU B TIPOBEIEHUH JIETYKTUBHBIX PACCYXICHUMH;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
00yJaromuxcsi, TMO3HABATEIILHOW aKTUBHOCTH, HWCCIIEOBATEIILCKAX YMEHHH, KPUTUYHOCTH
MBIIIICHHSI, THTEpeCca K N3YU4EHHIO TEOMETPHUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MpPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX W MPH M3YYCHUH JAPYTHX y4eOHBIX TPEAMETOB, MPOSBICHUS
3aBUCUMOCTE W 3aKOHOMEPHOCTEH, MOCITUPOBAHHUS pEabHBIX CHUTYyallui, HCCIEIOBAHUS
MOCTPOCHHBIX MOJIeNeil, UHTepIpeTaluy NOJTYYEeHHBIX pe3yabTaToB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMH T€OMETpUU Ha yriayOnéHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATECIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTUYECKHX YMEHUH
pacmpesenseTcss He TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylibTaTaM  OCBOEHUS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalajaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJIEHUE TI'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUI O0YyJaronuxcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3Yy4EHHIO TE€OMETPUH HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeUUTh YIIYOJIEHHOE U3Yy4eHHE TEeOMETPUU  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYeHUs MaTeMaTUKU ¢ Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeJeIno).



COAEPXKXAHUE OBYUYEHUA

10 KJIIACC

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TpocTpaHcTBO. [loHsaTHe
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKkpeluBaromuecs npsamele. [IpuzHaku ckpemyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: MApALIEIbHbBIE IPSIMbIE B IPOCTPAHCTBE, MAPAJLICIbHOCTh TPEX
OPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapamuiennbHOE W LEHTpaIbHOE
POEKTHpPOBaHUE, n3odpaxkenue puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHMUS.
N3ob6paxenue ¢Guryp B mapauieabHOM MPOEKIUU. YTIIbI C COHANPABIEHHBIMH CTOPOHAMHU, YTOJ
MEXAy NpPSMBIMH B NpPOCTpaHcTBE. llapaienbHOCTh MIOCKOCTEN: NapajljieibHble IUIOCKOCTH,
CBOICTBA MapaJyIeNbHBIX TIocKocTel. [IpocTeiimme npocTpaHCTBEeHHbBIE (PUTYPBI HA TIOCKOCTH:
TETpa’ap, NapaJUIeNIeUIIE], TIOCTPOECHNE CEYEHU .

[lepneHaAUKYISIPHOCTh  OPSAMOM M IJIOCKOCTH:  IEPHEHIUKYISPHbIE MpsSMbIE B
MIPOCTPAHCTBE, NpPsIMbIE MapalUIebHbIE M MEPHEHAUKYISPHbIE K IJIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHEHAUKYISPHON
10CcKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MJIOCKOCTH, MPOEKIUs (PUryphl Ha IIIOCKOCTb.
[lepneHAUKyYISPHOCTD TUIOCKOCTEN: MTPU3HAK MEPIEHIUKYIISIPHOCTU ABYX IulockocTel. Teopema
0 TPEX NEPHEHAUKYIIApaXx.

Yrael B IPOCTPAHCTBE: YIOJ MEXAY MPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TMHEHHbBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHHble yribl. CBONHCTBa IJIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipu3ma: n-yroiapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M TOJIHAS TMOBEPXHOCTHh Mpu3Mbl. [lapannenenumnen,
NpsIMOYTOJIbHBIA MapajuleNienunel W ero cpoWcTtBa. KpaTyaillime nyTH Ha NOBEPXHOCTHU
MHoOTOorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. I[Mupamuma: n-
yrosibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMusl. CBoiicTBa pédep U OOKOBBIX I'paHel
NpaBUIbHON mnUpamubl. [IpaBuiibHbIE MHOTOTpaHHUKH: TMpaBUIIbHAs NpHU3Ma M IpaBUIIbHAs
nUpaMu/ia, MpaBUIbHAS TPEYToJibHAS MUPAMUJIa U IPABUIBHBIN TeTpasap, kyO. [IpencraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, NOAEKAdAP U HKOCAIP.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPHU3MBI, IUIONIAJb OCHOBAaHMM, Teopema O
OOKOBOW TMOBEPXHOCTH NpsMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
MIPaBUIILHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CummeTpusi B NpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUSl MapajUlesieNUNea, CUMMETPHS
MPaBUJIBHBIX IPU3M, CHMMETPUS IPABUIIBHON MTUPaMUJIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOPAMHU: CIIOKEHUE U BBIUUTAHUE BEKTOPOB, CYMMa HECKOJIBKHUX



BEKTOPOB, YMHOXKEHHE BeKTOopa Ha uucio. CBoilcTBa cloxkeHUs BeKTOpoB. CBoiicTBa
YMHOKEHMS BEKTOpa Ha uucio. [IoHATHe xomIutaHapHble BEKTOpHI. [IpU3HaKk KoMIIaHApHOCTH
Tpé€x BekTopoB. I[IpaBwio mnapamnenenunena. Teopema 0O pa3noKEHUH BEKTOpAa MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeEXAy KOOpAMHATAMU BEKTOpAa M KOOPJIMHATAMH TOYEK. YTOJ
Mexay BekTopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHATHS: UWIMHAPUYECKAsT IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpasyoume MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnonoxxeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
chepe. U300paxkeHne Ten BpalleHUs Ha MII0ckocTu. Pa3BépTka nunuuapa u konyca. CuMMeTpust
cdepsl U mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IWIUHIpPA,
nupamuibl 1 KoHyca. O6bEM 1apa U apoBOro CErMEHTa.

KomOunanmu Tten BpamieHHss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl TIOCKOCThIO. [IoHATHE MHOTOTpaHHUKA, OIIMCAHHOTO OKOJIO chepsl, chepbl, BIUCAHHON B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomanp MOBEPXHOCTH HMJIMHIpPA, KOHYycCa, Iuiomanas cdepsl u e€ dacteir. [lomobdue B
npoctpanctBe. OtHomieHHe O00BEMOB, TUIOMAAEH TOBEPXHOCTEH IMOAOOHBIX  (UTYP.
[IpeoOpazoBanue monobus, romorervs. PemieHue 3agad Ha IUIOCKOCTH C HCIOJIB30BAHHUEM
CTEPEOMETPUIECKIX METOJIOB.

[ToctpoeHne ce4eHWH MHOTOTPAHHHKOB W TEJT BpAIICHUS: CEYEHHUS IWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (mapaiyiesibHble OCHOBAaHHUIO M
NPOXOJAIINE Yepe3 BEpIIMHY), CEYCHHUs IIapa, METOJbI IMOCTPOSHUS CEYCHUH: METOH CIEIOB,
METOJi BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B mpoctpancTe. Onepany HaJl BEKTOpaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHs. lIpsMoyronbHas cucTeMa KOOpDAMHAT B TIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM MeTO] MpH
pELIeHUH T€OMETPUUYECKUX 3aay.

JIBHKeHHS B MPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOWCTBa JABWKEHMH. BuIpl NBUKEHUI: mapaiesbHBIA NMEpPEeHOC, LEHTpabHAsi CUMMETpPHUS,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust mogodus. Ilpsmas u coepa
Ditnepa.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc(OPMUPOBAHHOCTh  TPAKIAHCKOW MO3UIUU  OOYYArOMIeTocss KaK AaKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCHUMCKOro OOIeCTBa, MPEICTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, MpoIenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJEWCTBOBATh C COLIMAIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCTIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKTaHCKON WICHTHUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHUKEHHSIM POCCUHUCKUX
MaTeMaTUKOB W POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, UCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro Haponaa, c(HpOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTIDKCHUN HAyKH U JCSATENBHOCTHIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

JCTETHMYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYAas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pEUIeHUM, pacCyXIEeHUH, BOCIHPUUMYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEpECcaxX 3J10POBOTO
u Oe3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPY/AY, OCO3HAHHE IIEHHOCTHU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
MpoeCCUOHAIBHON AESTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHdeckoMy oOOpa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH,

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHONM M COIUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN Ul pelIeHHs 3a7ad B 00JacTH OKPY’KAIOUIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIIEICTBUN JIJIS1 OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHHMMaHHWE MAaTeMaTU4YeCKOW HAayKHu Kak cdepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTH U 3HAUMMOCTH JUIsl Pa3BUTHS LIMBUIN3ALINU,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpOH KaK CpPeICTBOM MO3HAHUS MHPA,



TOTOBHOCTb OCYHIECTBIIATH IIPOEKTHYIO U MCCIIEI0BATEILCKYIO AEATENbHOCTh HHANBUAYAIBHO U
B I'PYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3oBble Jlornyeckue AecTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBbIM NpHU3HAK KiIaccu(UKAMKU, OCHOBaHUA i1 0000IIeHus u
CpaBHEHHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTCIbHBIC WU
OTpHULATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IPOTHBOpeuus B (akrax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAararb KPUTCPUU I BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSTEIILHO JOKA3aTebCTBA MATEMATUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, TPHUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BbIOUpaTh CcHoco0 pemieHus YydeOHOM 3afaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BBIOMpaATh HaWOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICIICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHE, MpPOOJieMy, yCTaHaBIMBATh HCKOMOE U JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OO0BEeKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MeXTy 00beKTaMH, SIBICHUSIMH, IPOLIECCaMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHMUS, OLICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
peLIeHUs 3aa4H;

BBIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB  DPA3JIUYHBIX THUIIOB, AaHAJIH3UPOBATH,
CHCTEMAaTHU3UPOBATh W HMHTEPIPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHIOB U (opm
MPE/ICTABJICHHUS;

CTPYKTypUpOBaTh  WHGOpPMAIMIO, TPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATENTHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIe JeilcCTBUS

Oo0menne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
oOwIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS 10 XOAY pelIeHHUs 3a/ladd, KOMMEHTHpPOBATh IOJTYYEHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIlCJICHHbIE HAa MOWMCK PELICHHs], COMOCTaBISITh CBOU
CYXKICHHS C CY)KIEHUSIMU JPYTMX YYaCTHUKOB JMajora, oOHapyKHBaTh pa3jivyuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MNpEACTaBIATL PE3YyJIbTaThl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3CHTAluu U
0COOCHHOCTEH ayAUTOPHH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3aJaud, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBbIKAMU I103HABATEIbHON peduieKCHU KaK OCO3HAaHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX TPOIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEelIeHUs MaTeMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTb IIPM PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTara LEIM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTHKEHHUSI WM HEIOCTH)KEHUSI pE3yJIbTaTOB JIE€ATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYalIbHOW pabOThHl Ipu
pemieHnd y4deOHBIX 3a7ady, NPUHUMATh I€JIb COBMECTHOM JESTEIbHOCTH, IJIaHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyHHoBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U KOOPJAMHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

HHPEAMETHBIE PE3YJIbTATHI

K xonmy 10 ky1acca o0yyaromuicss HAy4YUuTCS:

© CBOOOJTHO OMEpUpPOBAaTh OCHOBHBIMU MOHATHUSMU CTEPEOMETPHUH IPHU PEIICHUHU 3a7ad U
IIPOBEJEHUHN MAaTEMaTUUYECKUX PACCYKIECHUM;

® IPUMEHATh AKCUOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX NIPU PELIEHUN T€OMETPUUECKUX
3az1ay;



e KiIacCU(UIIMPOBATh B3aMMHOE PACIIOJIOKECHHUE TMPSAMBIX B MPOCTPAHCTBE, IMIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

© CBOOOJIHO OINEPHPOBATh TOHSATHSIMHU, CBS3aHHBIMU C YIJIAMH B IMPOCTPAHCTBE: MEXKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKY MPSIMOU U IJIOCKOCTHIO;

® cBOOOJIHO OTIEPUPOBATH IOHATHSIMH, CBI3aHHBIMU C MHOTOT'PaHHHUKAMH;

® CBOOOJTHO PACIIO3HABATh OCHOBHBIC BHUIBl MHOTOTPAHHHUKOB (TIpU3Ma, MHpaMUa,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

e KJ1accu(PUIIMPOBATh MHOTOTPAHHUKH, BEIOWPAst OCHOBAHHMS ISl KI1acCU(DUKAIIHH;

® CBOOOJTHO ONEPUPOBATH TMOHSATHUSAMH, CBSI3aHHBIMA C CEYEHHEM MHOTOTPAHHHUKOB
TUIOCKOCTBIO;

® BBITIOJIHATh TapajlIeIbHOE, IEHTPAILHOE U OPTOrOHAIBHOE MPOCKTHUpPOBaHUE (Uryp Ha
TUIOCKOCTB, BBITIOJHSATH N300paXkeHHs (GUTYp Ha IIIOCKOCTH;

® CTPOWTH CEYCHUSI MHOTOTPAHHUKOB DPA3IUYHBIMA METOJAMH, BBIOJIHATH (BBIHOCHBIC)
IUIOCKUE YEPTEXH M3 PHCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHU3Y;,

® BBIUMCIIATh  IUIONIAJ  IMOBEPXHOCTEH  MHOIOTPAaHHHKOB  (NpW3Ma, I[HPaMHIA),
TEOMETPHYECKUX TeJl C MPUMEHEHUEM (POopMyT;

® CBOOOJIHO OIEPHUPOBATH MOHATUSAMHU: CHMMETPHS B MPOCTPAHCTBE, IIEHTP, OChb U
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U IJIOCKOCTh CAHMMETPUU (PUTYPHI,

© CBOOOJTHO ONIEPHUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIUMH BEKTOpaM W KOOpJMHATAM B
MIPOCTPAHCTBE;

® BBITIOJTHSATH JCUCTBHS HAJl BEKTOPAMU;

epemarh 3aJa4d Ha JIOKA3aTEIbCTBO MATEMATUYCCKMX OTHOIICHUA U HaXOXKICHUE
TCOMETPHUYCCKUX  BEJIIMYWH, TIPUMEHSS HW3BECTHBIE METOABl TPH  PEIICHUU
MaTeMaTHYECKUX 33]1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHSI CIIOXKHOCTH;

® IPUMEHSATH MPOCTEUIITNE MPOTPAMMHEIC CPEACTBA U AJICKTPOHHO-KOMMYHHKAITHOHHEIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a71ay;

® 3BJICKaTh, MPEOOPA30BHIBATH U HHTEPIPETUPOBATH HHPOPMAITHUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBISHHYIO Ha YepTekKaxX U PUCYHKAX;

® IPUMECHSATH TIOJTYUCHHBIC 3HAHUS HA NPAKTHKE: CPABHUBATH M aHAIM3UPOBATH PEabHBIC
CUTyallud, TPUMEHSATh W3yYeHHbIE TIOHATHS B TMPOIECCE TMOUCKAa pPEIICHUS
MaTeMaTHYECKA CHOPMYITUPOBAHHON MPOOIIEMBI, MOJICIHPOBATh PEATBHBIC CUTYyallUN
Ha S3BIKC TEOMETPHUH, WCCIECA0BATh ITOCTPOCHHBIE MOJICIH C HCIIOJIh30BAHUEM
TEOMETPHUSCKUX IOHSATHH W TeopeM, armapara aareOphl, pemiath MNpaKTHYSCKUe
3a/1a4yM, CBSI3aHHBIE C HAXOXKJEHUEM I€OMETPUYECKIX BEIHUNH;

® IMETh TIPEJICTABJIICHUS 00 OCHOBHBIX JTAIaX Pa3BUTHS I€OMETPHH KaK COCTABHOW YacTH
dbyHIaMeHTa pa3BUTUS TEXHOJIOTHIA.

K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

© CBOOOJTHO OTEPUPOBATH MOHSATHUSMHU, CBS3aHHBIMU C IMUIMHIPUYECKON, KOHUYECKOW H
chepruecKkoit MOBEPXHOCTAMH, OOBSICHITH CITOCOOBI TTOJTyUCHUST;

® OIIEpPUPOBATh TOHATUSMHU, CBS3aHHBIMU C TeJIaMH BpAIllEHUs: MHJIUHAPOM, KOHYCOM,
chepoit u mapowm;

® pacrio3HaBaTh TeNa BpalleHus (MWIMHIP, KOHYC, chepa U map) U OOBICHATH CIIOCOOBI
MIOJTYYCHUS TEIT BPAIICHUS;

e KJTacCH(PUIIMPOBATH B3aMMHOE PACIIONIOKEHHE CHEPBI U TUTIOCKOCTH;



® BHIUUCIIATh BEJIWYMHBI 3JEMEHTOB MHOTOTPAaHHUKOB M TEJ BpaIlICHUs, OO0bEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpAlLlEHHs, TEOMETPUUECKUX Tell C
pUMEHEHHEM (HOPMYIL;

© CBOOOJIHO OIEPUPOBATh NOHATUSMH, CBS3aHHBIMM C KOMOMHALMAMHU TeJl BpAIlEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy U ONMCAHHBIA OKOJIO CQepsl,
cdepa, BicaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

® BEIUUCIIATH COOTHOIICHUSI MEX]Yy IUIOMANIMU MOBEPXHOCTEH M 00BEMaMM MOJOOHBIX
TEI;

e 300pakaTh H3y4aeMble (UTYpHI, BBIMIOJIHATH (BBIHOCHBIE) IUIOCKHE YEpPTEXKU U3
PUCYHKOB IPOCTBIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJI BPaLLCHMUS;

® 1I3BJIEKaTh, MHTEPIPETUPOBATH U NIPE0OPa30BbIBATh UH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKuX (pUrypax, npeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

© cBOOO/IHO ONEPUPOBATH IIOHATHEM BEKTOP B IPOCTPAHCTBE;

® BEITTOJTHATH ONEPALMHU HAJl BEKTOPAMHU;

®3371aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAHMHAT;

epemarh TEOMETPHUYECKHE 3aJadyd Ha BBIYMCICHHE YIJIOB MEXAY TMPSAMBIMH U
IUTOCKOCTSIMHM, BBIYMCICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/ia IIPU PELICHUH;

¢ cBOOOJIHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C JIBUKCHHUEM B MPOCTPAHCTBE, 3HATH
CBOWCTBA JIBUKECHUH;

® BHINOJIHAT HM300paXKEHUS MHOTOIPAaHHMKOB M TeJ BpalleHHUs MpH Mapajlie]bHOM
HepeHoce, LEHTPAIbHONM CUMMETPUH, 3€pKaJIbHOM CUMMETPUHU, IIPU MOBOPOTE BOKPYT
psSMOii, TpeoOpa3oBaHus MOA00HS;

® CTPOMTDH CEUYEHUS] MHOTOTPAHHUKOB U TEJ BPAILEHUsI: CEYEeHUs LIWINHIpa (HapajliebHO U
NEePIEHINKYIISIPHO OCH), CEUEHUsS KOHyca (TTapayuiebHble OCHOBAHUIO M MPOXOISIINE
yepes3 BEpIIMHY), CEUSHHUsI 11apa;

® ICTIOJIB30BAaTh METOMABI TIOCTPOCHUSI CEUSHHI: METOJ[ CIIeZIOB, METOJ] BHYTPEHHEIO
IPOEKTHUPOBAHUS, METO]] IIEpEeHOCa CEeKYILEeH MIIOCKOCTH;

® JJOKa3bIBaTh TEOMETPUIECKUE YTBEPKICHUS;

®[IPUMEHATh TEOMETpHUYeCKHe (aKThl I PEHICHHS CTEPEOMETPHUYECKUX —3aad,
MPEIOIArafoIIuX HECKOJIBKO IIAaroB PEIICHHUs, €CITU YCIOBUS NPUMEHEHHUS 3a/1aHbl B
SBHOW U HESIBHOU (hopMme;

epemarh 33Ja4d Ha JIOKA3aTENIbCTBO MAaTEMATWYECKHX OTHOIIEHHA ¥ HaXOXKICHUE
reOMEeTPUYECKUX BEIUYUH;

® [IPUMEHSTH MPOTPAMMHBIE CPEJCTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPH
PELICHUH CTEePEOMETPUUECKUX 3a1a4;

® [IPUMEHSATH MOJTY4YEeHHbIC 3HAHUS Ha MPAKTHKE: CPaBHUBATD, aHATU3UPOBATh U OLICHUBATh
peasbHbIe CUTYalluH, IPUMEHATh U3yYCHHbIE TIOHATHS, TEOPEMBI, CBOMCTBA B IpoIiecce
MIOWCKA pEeIIeHUs] MaTeMaTHYeCKH CQHOPMYITHPOBAHHOW TMPOOIIEMBI, MOJIEIUPOBATH
peanbHBIE CUTYallMH Ha S3bIKE T€OMETPHH, HCCIECI0BATh IOCTPOCHHBIE MOJEIH C
UCIOJIb30BAaHUEM T'€OMETPHUECKUX TMOHATHH M TeopeM, armapara anreOpbl, pemarhb
NpaKTUYECKHE 3a7]auil, CBA3aHHBIE C HAX0XK/IEHUEM I'€OMETPHUECKUX BEIHYHH;

® METh MPEJCTABICHU 00 OCHOBHBIX 3Tamax pa3BUTHUS I'€OMETPUHU KaK COCTaBHOM 4yacTu
dbyHaaMeHTa pa3BUTHs TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB M TeM KouunvecTBO JuaekTpoHHble (UU(pOBbHIE) ®opMbl peau3zannu
n/n NPOrpamMmbl 4acoB o0pa3oBaTre/ibHbIE pecypchl BOCHUTATEIbHOI0 MOTEHHAJIA
Bcero pasienia
https://urok.1c.ru/library/mathe [ToOyxneHne o0ydaromuxcs
matics/virtualnye_laboratorii_po  co6mronats Ha ypoke
matematike_7_11_Kkl/stereomet OGLLETPUHATEIE HOPMBI [OBEICHHS,
riya/https://reader.Iecta.ro_suchek? NpaBuIa OGIIEHHUs CO CTAPITHMHU
n|k.ru/demo/7999/Qata/0b|ectsLl (L TATOTHIeCK My PABOTHIRAM) H
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U.skvsmart.ru/ cBepcTHUKaMH (00ydaromuMucs),
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Beenenue B ctepeoMeTpuio 23 BHUMAaHUS 00YJArOIINXCS K
LIEHHOCTHOMY aCIeKTy U3y4aeMbIX
Ha YpPOKax SIBJICHUH, UCIIOJIb30BaHUE
BOCIIUTATEIILHBIX BO3MOKHOCTEHN
coJiepKaHus pasjienia uepes noaodop
COOTBETCTBYIOIIMX YIPAKHEHUM,
TEKCTOB JJIsl YTE€HUs, 3a1a4 AJIs
peleHust, TpoOJEeMHBIX CUTYalui
JUTst OOCY’KJIEHHUS B KJ1acce);
https://urok.1c.ru/library/mathe [Ipumenenne Ha ypokax
matics/virtualnye_laboratorii_po  purepaxTHBHBIX hopM paboOTHI ¢
B3auMHOe pacrosiokeHue MpsMbIX 6 matematike_7_11_Ki/stereomet  Gyyasormmmucs

B IPOCTPAaHCTBC

riya/https://reader.lecta.rosucheb
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(uHTeNIeKTyalbHbIe UTphl, (UTO T11e
Korja?, OpeiiH-puHT, CBOS UTpa,
KBECT, HTPa-3KCIIEPUMEHT, UTpa-
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COPEBHOBAHUE), CTUMYJIUPYIOIINE
II03HABATENIbHYI0 MOTHBALIUIO
o0yJaroImuxcsi; JUCKYCCHH, KOTOpPbIE
JA0T 00yYaroIIUMCS BO3MOXHOCTb
IIPUOOPECTHU OMBIT BEIECHUS
KOHCTPYKTUBHOT'O IMAJIOTa;
rpymnmoBas pabota wim pabora B
napax, KOTOpbIe yuaT 00y4Jaronnxcs
KOMaHJTHOW paboTe u
B3aUMOJICUCTBUIO C APYTUMHU
00y4aroIUMUCs; BKIIOUEHHE B YPOK
UTPOBBIX IIPOLEAYP, KOTOPBIE
IIOMOTaloT MOJAEPKAaTh MOTUBALIUIO
00yYaroImuxcst K MoJy4eHHIO
3HAHUW, HAJIAXKUBAHUIO TO3UTHUBHBIX
MEXJINYHOCTHBIX OTHOIIEHUH B
KJIacce, IOMOTaloT yCTaHOBJICHUIO
no0poxenarenbHOl aTMochepsl BO
BpeMmsi ypoka); ucnonszoBanue MKT
U JMCTAHLMOHHBIX TEXHOJIOTHM
oOyueHus; Co3aHme
00y4aroImuMHUCS IEKTPOHHBIX
o0pa30BaTeNbHbIX IPOAYKTOB
(BUpTYyaJIbHBIN My3eH,
MYJIbTUMEANIHBIE PE3eHTallNH,
UTPBI, TPEHAXKEPHI),
o0ecreynBarOIue HHTEIIEKTYaIbHO
- TBOPYECKUM JEATETbHOCTHBIN
MOIXO0J1 K U3YYEHHUIO NpEAMETa



https://edu.skysmart.ru/

[TapamienpHOCT IPSIMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

https://urok.1c.ru/library/mathe
matics/virtualnye laboratorii po
matematike 7 11 kl/stereomet

riva/https://reader.lecta.rosucheb

nik.ru/demo/7999/data/objectsL.i
st.xhtmlhttps://uchi.ru/https://ed

u.skysmart.ru/

(Tembl, BOmpoca).

[Ipumenenue Ha ypokax
WHTEPAKTUBHBIX (hOPM pabOTHI C
o0yJaronMucs

(uHTEIIIeKTYa bHbIE TP, (UTO TIIe
Korja?, OpeiiH-pHuHT, CBOS UTPa,
KBECT, UTPa-3KCIIEPUMEHT, UTrpa-
COPEBHOBAHME), CTUMYITUPYIOIINE
MO3HABATEIBHYIO MOTHBAIIUIO
00y4aroIuxcsi; IMCKYCCHH, KOTOPbIE
JA0T 00yYaroUMMCs BO3MOKHOCTb
MPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHUBHOTO JINAJIOTa;
rpymmoBas pabora wim padora B
napax, KOTOpbIe ydaT 00y4Jaronuxcst
KOMaHJHOU paboTte u
B3aUMOJICICTBHUIO C IPYTUMHU
00y4aroIUMHUCS; BKIIOUEHHE B YPOK
UTPOBBIX MPOLETYpP, KOTOPbIE
MIOMOTAIOT MOJIEP>KaTh MOTHUBAIIUIO
00yYaromuxcst K MoJy4eHHIo
3HaHUH, HAJTAXKUBAHUIO TTO3UTUBHBIX
MEXIIMYHOCTHBIX OTHOIICHUH B
KJ1acce, IIOMOTAr0T YCTaHOBIICHUIO
no0OpoxenarenbHON aTMochepsl BO
BpeMs ypoka); ucrnoib3oBanue MKT
Y JUCTAHIIMOHHBIX TEXHOIOTHMA
o0Oy4YeHus; CO3aHue
00y4aroImuMHCs IEKTPOHHBIX
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[lepnieHIUKYISAPHOCTD MPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

25

https://urok.1c.ru/library/mathe
matics/virtualnye laboratorii_po
matematike 7 11 kl/stereomet

riya/https://reader.lecta.rosucheb

nik.ru/demo/7999/data/objectsL.i
st.xhtmlhttps://uchi.ru/https://ed

u.skysmart.ru/

00pa3oBaTeNbHBIX MPOIYKTOB
(BUPTYyaJbHBIN MY3€eH,
MYJIbTUMEANIHBIE TPE3eHTallNH,
WUTPBI, TPECHAKEPHI),
o0ecreunBaoIIe HHTEIJIEKTYaIbHO
- TBOPYECKUM JESATEIbHOCTHBIN
MOAXOJ] K U3YYEHUIO MpeaMeTa
(Tembl, BOmpoca).

[Ipumenenue Ha ypokax
WHTEPAKTUBHBIX (hOPM pabOTHI C
oOyJaronmMucs
(uHTEIIEeKTYyaNnbHbIe Urpbl, (UTO T
Korja?, OpeiiH-pHuHT, CBOS UTPa,
KBECT, HTPa-dKCIIEPUMEHT, UTpa-
COpPEBHOBAHME), CTUMYJIHPYIOLIHE
[103HABATEIbHYI0 MOTHBALIUIO
00yyJaromuxcs; JUCKYCCHH, KOTOpPbIE
JA0T 00y4YaroIMIUMCSl BO3MOXHOCTb
IpUOOPECTHU OMBIT BEAECHUS
KOHCTPYKTHBHOTO JIAJIOTa;
rpynnosas padoTa uiau pabora B
napax, KOTOpbI€ ydaT 00ydJaronuxcst
KOMaHJHOU paboTte u
B3aUMO/ICHCTBHIO C IPYTUMHU
00y4aroImyMHUCs; BKIIOUEHHE B YPOK
UTPOBBIX MPOIETYpP, KOTOPBIE
MOMOTAIOT MOJIEP>KaTh MOTHUBAIUIO
o0y4aromuxcs K MoJIy4YeHHIO
3HaHUH, HAJTA)KUBAHUIO TTO3UTHBHBIX
MEXIIMYHOCTHBIX OTHOIICHUH B
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VYTiasl ¥ paccTosiHUA
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https://urok.1c.ru/library/mathe
matics/virtualnye laboratorii_po
matematike 7 11 kl/stereomet
riya/https://reader.lecta.rosucheb

nik.ru/demo/7999/data/objectsL.i
st.xhtmlhttps://uchi.ru/https://ed
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KJ1acce, IIOMOTal0T YCTaHOBIICHUIO
no0poskenaTeaIbHoi aTMoc(ephl BO
BpeMs ypoka); ucroias3oBanue MKT
Y JUCTAHIMOHHBIX TEXHOJIOTHM
00y4eHUs; CO3/IaHne
00yYaroIUMUCS FITEKTPOHHBIX
00pa3oBaTeNbHBIX MMPOIYKTOB
(BUpTYyaJIbHBIN My3€H,
MYJIbTUMENIHBIC TIPE3CHTAIINH,
UTPbI, TPEHAKEPHI),
o0ecrneunBaroIIne HHTEIJIEKTYaIbHO
- TBOPYECKUN €ATETbHOCTHBIN
MOAXOJ1 K U3YUYECHHUIO MpeMETa
(TembI, Bompoca).

[Ipumenenue Ha ypokax
WHTEPAKTUBHBIX (hOPM pabOTHI C
oOyJarmuMucs
(uHTeNIeKTyalbHbIe Urpbl, (UTO rI1e
Korja?, OpeiiH-pHuHT, CBOSI UIpa,
KBECT, HTPa-dKCIIEPHUMEHT, UTpa-
COPEBHOBAHUE), CTUMYITUPYIOIINE
MO3HABATEIBHYIO MOTHBAIIHIO
00y4aromuXxcs; TUCKYCCHH, KOTOPbIE
Ja0T 00y4YaroIKUMCsl BO3MOXHOCTb
IpUOOPECTHU OMBIT BEACHUS
KOHCTPYKTUBHOTO JIHAJIOTa;
rpymnmnoBas pabota wiu pabora B
napax, KOTOpbIE ydaT 00y4Jaronuxcst
KOMaHJIHOU paboTe u
B3aUMOJCICTBUIO C IPYTUMHA
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00y4aroImyMHUCs; BKIIOUEHHE B YPOK
WUTPOBBIX NPOLENYP, KOTOPbIE
IIOMOTAIOT MOJJEPKATh MOTHUBALIUIO
00y4aromuxcs K MoJIy4YeHHIO
3HaHUH, HAJTAXKUBAHUIO NTO3UTHUBHBIX
MEXJINYHOCTHBIX OTHOIIEHUH B
KJIacCe, IOMOTal0T YCTaHOBJIEHUIO
J00posKenaTebHOM aTMOc(hepbl BO
BpeMs ypoka); ucrnoias3oBanue MKT
U AMCTAHLIMOHHBIX TEXHOJIOTHM
oOyueHus; co3aHme
00y4aroIUMUCS 3JIEKTPOHHBIX
o0pa3oBaTeNbHbIX TPOIYKTOB
(BUpTYyaJIbHBIN My3eH,
MyJIbTUMEANIHbBIE IPE3EHTaLNH,
UTPbI, TPEHAXKEPHI),
o0ecrneunBaroIIie HHTEIIEKTYaIbHO
- TBOPYECKHI IEeSATETbHOCTHBIN
MOAXOJI K U3YYEHHUIO NpEAMETa
(Temsl, Borpoca).

MHororpanHuku

https://urok.1c.ru/library/mathe
matics/virtualnye laboratorii_po
matematike 7 11 kl/stereomet

riva/https://reader.lecta.rosucheb

nik.ru/demo/7999/data/objectsL.i
st.xhtmlhttps://uchi.ru/https://ed

u.skysmart.ru/

NuannunpoBanue u nogaepxxka
HCCIEA0BATENBCKON 1EATEIBHOCTH
o0yyaroluXxcsl B paMKax peain3aiuu
VMU UHAUBUYAJIBHBIX U TPYIIIOBBIX
HCCIIEI0BATENBCKUX IIPOEKTOB, YTO
JacT 00y4aroIuMcsi BO3MOXKHOCTh
npUoOpeCcTH HaBBIK
CaMOCTOSTEIBHOTO PELICHUS
TEOPETUUECKON POOIIEMBbI, HaBbIK
reHepUpPOBaHUS U 0POPMIIEHUS
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COOCTBEHHBIX HJIEH, HABBIK
YBa)KUTEJIbHOIO OTHOILEHUS K
qyKUM U/1€M, 0OPMIIEHHBIM B
paboTax JIpyrux ucciegoBareinei,
HaBBIK ITyOJIMYHOIO BBICTYIUICHUS
repes ayauToOpuen,
apryMEHTUPOBAHUA U OTCTAUBAHUSA
CBOEH TOYKM 3PEHUS; Pa3BUTHUE
HABBIKOB ITyOJIMYHOTO BBICTYIUICHUS
nepes ayaguTopueH,
apryMEHTHPOBAHUS U OTCTauBaHUs
CBOEH TOUKH 3PEHHUS.

https://urok.1c.ru/library/mathe
matics/virtualnye laboratorii_po
matematike 7 11 kl/stereomet

riya/https://reader.lecta.rosucheb

OpraHu3alLus OMOILU
MOTHBHPOBAHHBIX U PyIUPOBAHHBIX
YYEHHUKOB HUCIBITHIBAIOLIIM
TPYAHOCTU B YCBOCHUHU Y4eOHOIO

7 BekTopsl B mpocTpaHcTBE 12 nik.ru/demo/7999/data/objectsLi
- Marepuaa OJHOKIACCHUKAM,
st.xhtmlhttps://uchi.ru/https://ed . .
JArOIIEN COIMAaIbHO 3HAYNMBIN
u.skysmart.ru/
OITBIT COTPYAHUYECTBA U
B3aHMOIIOMOIIH
3 [ToBTOpEeHue, 06001IeHNE 1 5
cHCTeMaTH3alus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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NuannyupoBanue U NogaepKKa
HCCIIEI0BATENbCKOM 1EATEIbHOCTU
o0yuaroluXxcsl B paMKax peanu3anuu
VMU UHAUBUYaJIbHBIX U TPYNIIOBBIX
HCCIIEIOBATEIBCKUX IIPOEKTOB, YTO
JacT 00y4aroIuMcsi BO3MOXKHOCTh
IpUOOpeCTH HABBIK
CaMOCTOSITEJILHOTO PEIICHHUS
TEOPETUYECKOM MPOOIIEMBbI, HABBIK
TreHepUpPOBaHUS U 0POPMIIEHUS
COOCTBEHHBIX HJICH, HABBIK
YBa)XXKUTEILHOTO OTHOILLEHUS K
qyKUM UM, 0QOPMIICHHBIM B
paboTax JIpyrux ucciezoBatenei,
HaBBIK MMyOJIMYHOTO BBICTYIUICHUS
nepes ayJuTOpHUeEi,
apryMEHTHPOBAHUS U OTCTauBaHUs
CBOEH TOUYKH 3PEHUS; Pa3BUTHE
HAaBbIKOB MMYOJIMYHOTO BBICTYIIJICHUS
nepes ayauTopuen,
apryMEHTHPOBAHUS U OTCTauBaHUs
CBOEH TOYKH 3pECHUS.

[ToBTOpenme, 0600IIEHNE 1

15

https://urok.1c.ru/library/mathe

[Tpumenenne Ha ypokax
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matics/virtualnye_laboratorii_po
matematike 7 11 kl/stereomet
riya/https://reader.lecta.rosucheb
nik.ru/demo/7999/data/objectsLi
st.xhtmlhttps://uchi.ru/https://ed
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MHTEPAKTUBHBIX (hOpM pabOTHI C
oOyJarouMucs (MHTEIUICKTyaJIbHbIS
urpsl, (Uto rae korna?, OpelH-pUHT,
CBOSI UT'Pa, KBECT, UIpa-
9KCIIEPUMEHT, UTPa-COPEBHOBAHMUE),
CTUMYJIUPYIOIIKE TI03HABATENBHYIO
MOTHBAIUIO 00YYAIOIINXCS;
JIMCKYCCHH, KOTOpPBIE Jat0T
00ydJaronmMcs BO3MOKHOCTh
MpUOOPECTH OIBIT BEACHUS
KOHCTPYKTHUBHOTO JINAJIOTa;
rpynmnoBas paboTa uinu padora B
napax, KOTOpble y4aT 00y4aromuxcs
KOMaHIHOU paboTe u
B3aUMOJICUCTBUIO C APYTUMHU
00y4arolMuUCs; BKIIIOUEHUE B YPOK
UTPOBBIX MPOIIETYDP, KOTOPHIE
MOMOTAIOT TOIEP’KATh MOTHBAITUIO
00yYaromuxcst K MoJy4eHHIO
3HaHUH, HAJIAXKMBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B
KJ1acce, IOMOTaroT YCTaHOBJICHUIO
no0OpoxenarenbHOl aTMochepsl BO
BpeMs ypoka); ucrnoib3oBanue MKT
Y INCTAaHIIMOHHBIX TEXHOJIOTHIA
o0y4eHusI; co3/1aHne
00y4aroImuUMHUCS TEKTPOHHBIX
00pa3oBaTeNbHBIX MPOAYKTOB
(BUpTYaNbHBIN My3ei,
MYJIbTUMEIUIHbIE TPE3CHTALIH,
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OO0BEM MHOTOrpaHHUKA
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https://urok.1c.ru/library/mathe
matics/virtualnye_laboratorii_po
matematike 7 11 kl/stereomet
riya/https://reader.lecta.rosucheb
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UTPbI, TPEHAKEPBHI),
o0ecreurBarone HHTEIUICKTYaTbHO
- TBOPYECKUM AEeSATEIbHOCTHBIN
MOJXO/] K U3YUYCHUIO MpeaMeTa
(Tembl, Bompoca).

IIpuMeHeHue Ha ypokax
WHTEPAKTUBHBIX (hOpPM pabOTHI ¢
oOyJarouMucs (MHTEJUICKTyalIbHbIS
urpsl, (UTto rae korna?, OpelH-pUHT,
CBOSI MT'pa, KBECT, Urpa-
HKCHEPUMEHT, UTPa-COPEBHOBAHMUE),
CTHUMYJIUPYIOIINE TI03HABATEIBHYIO
MOTHBAIUIO 00YJAIOIINXCS;
JIMCKYCCHH, KOTOPBIE Jaf0T
00y4aromuMcsi BO3MOKHOCTb
MPHUOOPECTH OIBIT BEJICHUS
KOHCTPYKTHUBHOTO JIAJIOra;
rpymnmnoBas pabota wiu pabora B
napax, KOTOpble yuaT 00y4Jarolnxcs
KOMaHJHOU paboTte u
B3aUMOJCICTBHUIO C IPYTUMHU
00y4arolMuUCs; BKIIIOUEHUE B YPOK
UTPOBBIX MPOIIETYDP, KOTOPHIE
MIOMOTAIOT MOJIeP>KaTh MOTHUBAIIUIO
00yYaromuxcst K MOJy4eHHIO
3HaHUH, HAJIAXKMBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIECHUH B
KJ1acce, IIOMOTAl0T YCTaHOBIICHUIO
noOpoxenarenbHON aTMochepsl BO
BpeMs ypoka); ucrnoib3oBanue MKT
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Y TUCTAHIIMOHHBIX TEXHOJIOTUHI
00y4eHUs; cCo3/IaHne
00y4aroIUMUCS 3JIEKTPOHHBIX
o0pa3oBaTeNbHbIX TPOIYKTOB
(BUPTYyaJIbHBIN MY3€eH,
MYJIbTUMEIUNHBIC PE3EHTAIUH,
UTPbI, TPEHAKEPBHI),
00eCTeunBarOIINE HHTEIICKTYaTbHO
- TBOPYECKUM AE€SATEIbHOCTHBIN
MOAXOJ] K U3YYEHUIO MpeaMeTa
(TembI, Bompoca).

Tena BpameHus

[Tnomanu moBepxHOCTH U 0OBEMBI
KPYTJIBIX TEJ

24
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OpraHM3alus MOMOILU
MOTHBHPOBAHHBIX U PYIUPOBAHHBIX
YUEHUKOB HCIBITHIBAIOLIIM
TPYZAHOCTU B YCBOCHUH Y4eOHOIO
MaTepHaa OJHOKIACCHUKAM,
JIarolIed COIMAIbHO 3HAYUMBIH OIIBIT
COTPYJHUYECTBA U B3aUMOIIOMOLIN

WHnnumupoBaHue U nogaepxKa
HCCIIEIOBATENbCKOMN AEATEIbHOCTU
o0yyJaroImuxcs B paMKax peaqu3aiiu
VMU UHAUBUYAJIBHBIX U TPYIIIOBBIX
HCCIIEI0BATEIBCKUX IIPOEKTOB, YTO
JacT 00y4aroIuMCs BO3MOKHOCTb
MpHUOOpPECTH HaBBIK
CaMOCTOSITENIEHOTO PEIICHHUS
TEOPETUUECKON POOJIEMbI, HaBBIK
TeHEepPUPOBAHUS U 0OPMIICHHS
COOCTBEHHBIX HJI€H, HAaBBIK
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YBaXUTEIBHOIO OTHOLICHUS K
YyXKUM HJIesIM, 0(OPMIIEHHBIM B
paboTax qpyrux uccieaoBaTene,
HaBBIK yOJIMYHOTO BBICTYIIJICHUS
nepes ayauTopueH,
apryMEHTUPOBAHUA U OTCTAUBAHUSA
CBOEH TOYKH 3PEHUS; Pa3BUTHUE
HABBIKOB ITyOJIMYHOTO BBICTYIUICHUS
nepes ayauTopuen,
apryMEHTUPOBAHUA U OTCTAUBAHUSA
CBOEH TOUKH 3pEHUSI.

JBrxeHus

https://urok.1c.ru/library/mathe
matics/virtualnye laboratorii_po
matematike 7 11 kl/stereomet
riya/https://reader.lecta.rosucheb
nik.ru/demo/7999/data/objectsL.i
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[IpumeHeHne Ha ypokax
MHTEPaKTUBHBIX (HOpM pabOTHI C
oOyJaromuMucs (MHTEJUICKTyalIbHbIS
urpsl, (Uto rae korna?, OpelH-pUHT,
CBOS UI'pa, KBECT, Urpa-
HKCHEPUMEHT, UTPa-COPEBHOBAHUE),
CTUMYJIUPYIOIIKE TT03HABATENbHYIO
MOTHBAIUIO 00YYAIOIINXCS;
TIMCKYCCHH, KOTOPBIE Jaf0T
00yJaronmMcs BO3MOKHOCTh
MIPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHBHOTO JIaJIOTa;
rpymnmnoBas pabota wiu pabora B
napax, KOTOpble yuaT 00y4Jaronnxcs
KOMaHJIHOW paboTe u
B3aUMOJICHCTBHIO C APYTUMHU
00y4aroIMMUCs; BKIIIOUYEHUE B YPOK
UTPOBBIX MPOIIETYDP, KOTOPHIE
MTOMOTAIOT TIOIEP’KaTh MOTHBAITUIO
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[ToBTOpenue, 060061IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

17
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00y4aromuxcst K MOJIy4eHHIO
3HAHUN, HAJIAXKUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUH B
KJIacce, MOMOTaloT YCTaHOBJICHUIO
no0poskenaTeaIbHoi aTMoc(ephl BO
BpeMs ypoka); ucnoib3oBanue MKT
Y IUCTAaHIIMOHHBIX TEXHOJIOTHH
00y4YeHUsT; CO3TaHNe
00y4aroIMMUCS 3JIEKTPOHHBIX
o0pa30BaTeNbHbIX IPOJYKTOB
(BUpTYyaJIbHBIN My3eH,
MYJIbTUMEANIHBIC TPE3eHTalNH,
UTPBI, TPEHAXKEPHI),
o0ecrnevnBarIIue HHTEIIEKTYalbHO
- TBOPYECKUM JE€STEIbHOCTHBIN
MIO/IXO0J1 K U3YYEHHUIO MpeMETa
(Tembl, BOmpoca).

[IpumeneHue Ha ypokax
MHTEPaKTUBHBIX (hOpM pabOTHI C
oOyJaronuMucs (MHTEJUIEKTyalIbHbIe
urpsl, (Uto rae korna?, OpelH-pUHT,
CBOS UTpa, KBECT, UTpa-
HKCIEPUMEHT, UTPa-COPEBHOBAHMUE),
CTUMYJIUPYIOIIKE TT03HABATENbHYIO
MOTHBAIUIO 00YYaIOIINXCS;
JMCKYCCHH, KOTOpPBIE Jat0T
00yJarouMcsi BO3MOKHOCTb
MPUOOPECTH OIBIT BeICHUS
KOHCTPYKTHBHOTO JIAJIOTa;
rpynnosas padoTa uinu pabora B
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

napax, KOTOpbIe yuaT 00ydaronnxcs
KOMaHAHOH paboTte u
B3aUMOJICUCTBUIO C APYTUMHU
00y4aroIMMUCS; BKIIIOUEHUE B YPOK
UTPOBBIX MPOLEAYP, KOTOPbIE
[IOMOTaloT NOJAEpKaTh MOTHBALIUIO
00y4aromuxcst K MOJy4eHHIO
3HaHUH, HAJTAXKWBAHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIICHUM B
KJ1acce, IOMOTatoT YCTaHOBJICHUIO
n00porkenaTeabHoi aTMoc(ephl BO
BpeMmsl ypoka); ucnonszoBanue MKT
U JUCTAaHIIMOHHBIX TEXHOJIOTUI
oOyueHus; cCo3aHme
00y4aroMMUCS 3JIEKTPOHHBIX
o0pa30BaTeNbHbIX IPOJYKTOB
(BUpTYyaJIbHBIN My3eH,
MYJIbTUMEIUNHBIC IPE3CHTAIUH,
UTPBI, TPEHAKEPHI),
o0ecrnevnBaroIIne HHTEIIEKTYaTbHO
- TBOPYECKUN ESATENbHOCTHBIN
NOJIXO0J K U3YUEHUIO ITpeIMeTa
(Tembl, BOmpoca).

[Ipu peanuzanuu Paboueit mporpaMMbl BO3MOKHA HHTErpalysi OYHOT0 00y4eHHs ¢ 00yUYEeHUEM C IPUMEHEHUEM TUCTaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH, AIEKTPOHHBIM 00yueHueM. [Ipu opranusannu o0y4deHus ¢ MpUMEeHEHHEeM JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTH, 3EeKTPOHHOT0 00y4eHHUS NCIOJB3YIOTCSl YKa3aHHBIE B JAHHOM pa3/ielie JIeKTPOHHbIE (LIU(pOoBbIe) 00pa30BaTEIbHBIE PECYPCHI.




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne i/

Tema ypoka

Koan4uecTBO 4acoB

Bcero

OcHoBHBIE TpaBUIIa N300pKEHNUS HA PUCYHKE TNTIOCKOCTH, apaJlIeNIbHBIX MPSIMBIX (OTPE3KOB),

! CepeHBI OTPE3Ka .

5 [ToHsTHS CTEpEOMETPHH: TOYKA, IIPsMasi, INIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIC IIPABHIIA 1
M300paKeHMs Ha PUCYHKE TUIOCKOCTH, MapajlIeIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

3 [TonsTHS: MTEepeceKaronecs MIOCKOCTH, TIEPECEKAOIINECs PSIMasi U MII0CKOCTh; 1
MOJTYIIPOCTPAHCTBO

4 [TonsTHS: TIEpeceKaronUecs MIOCKOCTH, TIEPECEKAOIINECs PSIMasi U MII0CKOCTH; 1
MOJIYTIPOCTPAHCTBO

5 MHororpaHHHKH, U300paKEHHE IPOCTEHUIINX MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX 1
00BEKTOB

6 MHororpaHHHKH, H300paKEHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIIX 1
00BEKTOB
AKCHOMBI CTEPEOMETPUH U TICPBBIC CIIEACTBHS U3 HAX 1
AKCHOMBI CTEPEOMETPUU U TIEPBHIE CIEACTBUSI U3 HUX

9 AKCHOMBI CTEPEOMETPUH U TIEPBBIe clieACTBHs n3 HUX. CriocoObI 3ajaHus MPSMBIX U TUIOCKOCTEH B 1
npoctpancTBe. O003HAUEHUS MPSIMBIX U TUIOCKOCTEH
N300paxkeHne ceyeHuit mupamMuabl, Kyda v MpU3Mbl, KOTOpPbIE MIPOXOIAT Yepe3 ux peopa.

10 N300paxkeHne nepeceueHus MoMyuYeHHBIX TUIOCKOCTeH. PackpaniBanue mOCTPOCHHBIX CEYCHUIA 1
Pa3HBIMH [IBETaMU
N300paxkeHne ceueHuit mupamMuabl, Kyda v MpU3MbI, KOTOpPBIE MIPOXOJAT Yepe3 ux peopa.

11 N3006paxkeHne nepeceueHus MoMyuYeHHBIX TNIOCKOCTEN. PackpaiinBanrue NOCTPOSHHBIX CEUeHUN 1

Pa3HbIMHU [IBETaMU




N300pakeHne ceueHuil mupaMubl, Kyoa U IpU3MbL, KOTOPbIE TPOXOASIT Yepe3 ux peodpa.

12 N300pakeHue nepecedyeHus NoIy4eHHbIX MIJI0CKOCcTed. PackpamuBaHie NOCTPOCHHbBIX CEUEeHHUH
pa3HBIMM LIBETaMU
N300paxkeHune ceueHuit mupamMuibl, Ky0a v MPU3MbI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.

13 N3o0paxkeHue nepeceueHus MoydeHHBIX TUIOCKOCTEN. PackpainBanne MOCTPOSHHBIX CEUCHUN
pa3HBIMU LIBETAMHU

14 Mertoa cnesioB AJist TOCTPOSHUS CeUSHUI

15 Merton cnenoB uisi TOCTpoeHus ceueHunil. CBOMCTBA MepeceYeHui MPAMBIX U INTIOCKOCTEH

16 Meton cienoB uist mocTpoeHus ceueHuil. CBoicTBa nepeceueHuil NpsMbIX U IUIOCKOCTEN

17 [TocTpoenue ceuenuii B nupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHue BBIHOCHBIX
YepTEeKEH U 3allUCh 11aroB MOCTPOEHUS

18 [TocTpoenne ceuenuii B mupamue, Kyoe rmo Tpém Toukam Ha péopax. Co3qaHne BBIHOCHBIX
YepTeKEH U 3alKCh IIAroB NOCTPOECHUS

19 [TocTpoenue ceuenuii B nupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHue BBIHOCHBIX
YepTeKEH U 3alKCh IAroB NOCTPOECHUS

20 [TocTpoenue ceuenuit B nupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHne BBIHOCHBIX
YepTeKer U 3alKCh 11aroB NOCTPOCHUS

21 [ToBTOpenue nnanumerpuu: Teopema o mponopIHOHANIbHBIX O0Tpe3kax. [logobue TpeyroabHIKOB

99 IToBropenue mianumerpun: Teopema MeHenas. PacueTsl B CC4eHUAX HA BBIHOCHBIX YEPTEkKAX.
Hcropus pa3BUTHS INIAHUMETPUN U CTEPEOMETPHUH

23 KonrpomnsHas padora "Axkcnomsl crepeomerprun. CeueHus"

24 B3aumHoe pacnionoxeHnue NpsamsIx B IpocTpaHcTBe. CkpemuBaromuecs npsmslie. [Ipuznaku
CKpenBaromuxcs npsMeix. [lapamiensHele TpsiMble B IPOCTPAHCTBE
TeopeMa 0 CyIIECTBOBAHUM U €IMHCTBEHHOCTH IIPSMOM NapaJuIeIbHON JaHHOU MIPSIMOH,

25 IIPOXOAAIIECH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIEXKallle Ha JaHHOHU IpsiMoid. JIleMma o
[IEPECCUCHUH MaPAIIICNIBHBIX IPSIMBIX IUIOCKOCTBIO

26 [TapamrensHOCTB Tpex NpsAMBIX. TeopeMa 0 TPEX mapayIeNbHbIX OPsIMBIX. TeopeMa o

CKpCHIMBAOINUXCA ITPAMBIX




[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA APAIITIEILHOIO IPOCKTUPOBAHUS.

2t N300pakenue pa3HbIX (GUryp B HapajjieabHON IPOESKIIUU 1

28 LlenTpanpHas MpoeKuus. Yo ¢ COHAIPABICHHBIMU CTOPOHAMHU. YTOJ MEXAY MPSMBIMU 1

29 3agaun Ha 0KA3aTelnbCTBO U UCCIIEI0BAaHKE, CBSI3aHHBIE C PACIIONOKEHUEM IPSMBIX B 1
IIPOCTPAHCTBE

30 [TonsaTHs: MapauIeTbHOCTh MPSAMOK U IIIOCKOCTHU B pocTpaHcTBe. [Ipu3Hak napamienbHOCTH 1
npsiMoit U tiockoctu. CBOMCTBA MapaylIeIbHOCTH MPSIMOM U TUIOCKOCTH

31 I'eomeTpuueckue 3a/1aun Ha BHIYUCIIEHUE U JJOKA3aTeIbCTBO, CBA3aHHBIE C MAPAJUIEIbHOCTHIO 1
MPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE

39 [TocTpoeHue ceueHus:, MPOXOASIIETo Yepe3 JaHHYIO MPSIMYIO Ha YepTeKe U MapajieIbHOro 1
npyroi npssmoi. Pacuér otHomeHui

33 [TapannenpHas npoekLys, IPUMEHEHNE JJIs IOCTPOEHUs CeUeHUH KyOa 1 napajuiesenunesa. 1
CaoiicTBa napaienenunena u npu3Mbl

34 [TapannenbHble iockocTy. [Ipu3Haky napamienbHOCTH ABYX IIOCKOCTEH 1

35 Teopema o napamienbHOCTH U €IMHCTBEHHOCTHU INIOCKOCTH, IPOXOAIIEH Yepe3 TOUKY, He 1
MPUHAJIEKAITYIO TaHHOW TUIOCKOCTH U CIIEJCTBUS U3 HEE

36 CBoiicTBa mapayIeNbHBIX IIOCKOCTEH: O apaJIeIbHOCTH MPSMBIX MTEPEeCeUeHUs IPH 1
MEPECEUCHUU ABYX MapalICIbHBIX INIOCKOCTEN TPEThEH
CBoiicTBa napayienbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapajuledbHbIX IPSIMBIX, 3aKIIOUYEHHBIX

37 MEX]y NapajjieNIbHbIMU TIOCKOCTSIMH; O TIEPECeYeHUH NPSAMON € IByMs NapasieIbHbIMU 1
IUTOCKOCTSIMU

38 IToBropenue: Teopema [Tudaropa Ha mockoctu 1

39 [ToBTOpEHUE: TPUTOHOMETPHS MTPSIMOYTOIBHOTO TPEYTOJIEHUKA 1

40 CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO Mapasuiesenumneaa 1

41 Boruncnenue UIMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM Mapaijiesienumese 1

4 [eprieHANKYIAPHOCTH MPSMOH M MIOCKOCTHU. [IpHu3HaK nepneHMKyIIpHOCTH IPSIMOM U 1

IIIIOCKOCTH




[lepneHUKyYIAPHOCT NPSMOM U IUIOCKOCTHU. [Ipu3HaK NEepHeHAUKYIIPHOCTH PSIMOU U

43 1
IJIOCKOCTH
44 Teopema o cyliecTBOBaHUM U €AMHCTBEHHOCTH NPSIMOM, IPOXOAIIEH Yepe3 TOUKY IIPOCTPaHCTBA 1
U TEPIIEHINKYIISPHON K IIIIOCKOCTH
45 [1nockocTy 1 neprneHAUKyYJIIpHbIE UM IPSIMbIE B MHOTOIPaHHUKAX 1
46 [1nockoCTH ¥ IEPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTpaHHUKAX 1
47 [lepnienaukynsap u HakioHHas. [TocTpoeHue neprneHanKyspa u3 TOUYKU Ha MPSIMYIO 1
48 [lepnennukynsp u HaknoHHas. [locTpoeHue nepneHauKyIspa u3 TOUKH Ha IPSIMYIO 1
49 Teopema o Tpéx nepneHaAuKysIpax (mpsmas 1 oopaTHasi) 1
50 Teopema o Tpéx nepneHaAuKyIsipax (mpsimast U1 oopaTHasi) 1
51 VYroa Mexay CKpeluBaOIIMMUCS TPSIMbIMU 1
52 [Touck neprneHauKyISpHBIX MPSAMBIX C IIOMOILBIO EPIEHAUKYISIPHBIX IIIOCKOCTEH 1
53 OproroHanbHOE MPOSKTUPOBAHNE 1
54 [TocTpoenue ceueHuit Kyoa, IpU3Mbl, IPaBUIBHOM MUPAMUIBI C TOMOILBIO OPTOrOHAJILHON 1
IIPOEKIINU
55 [Toctpoenue ceuennii kyda, MpU3Mbl, IPaBUIIbHON MUPaMUIbI C IOMOILBIO OPTOTOHAJIBHOM 1
MPOEKIINU
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH. [ImockocTn cummerpuii B 1
MHOTOTpaHHUKAX
57 IIpu3Hak nepneHIuKyJIIpHOCTH MPSIMON U TNIOCKOCTH KaK CIEACTBUE CUMMETPUHN 1
58 [IpaBunbHBIE MHOTOTPaHHUKU. Pac4€T pacCTOSIHUI OT TOYKHU J0 INIOCKOCTH 1
59 IIpaBuiibHBIE MHOTOIpaHHUKH. Pac4€r paccTOsSHUI OT TOYKHU A0 IUNIOCKOCTH 1
60 CriocoObl ONyCTUTH NEPIEHANKYISAPBI: CAMMETPUS, CABUT TOUKHU IO MapaJIEIbHON NpIMOit 1
61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHUE PACCTOSHUMN 1
62 KonTponbhas padota "B3aumHoe pacnonoxeHne NpsiMbIX U IJIOCKOCTEN B MPOCTpaHCTBE" 1
63 IToBTOpEHME: Yroa MexXay NpsIMbIMU Ha INIOCKOCTH, TPUTOHOMETPUS B ITPOU3BOJIBHOM 1

TPEYTrOJIbHUKEC, TCOPEMAa KOCHUHYCOB




64 IToBTOpEHME: Yroa MEXAY CKPEIIMBAOIIUMHUCSA MIPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTpruueckue METOAbI BEIUNUCICHMS YIIa MEXKy IPSIMBIMA B MHOTOTPaHHUKAX 1

66 JIByrpanHblil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIjia 1

67 [lepnenukynspHele 0ckocTy. CBOMCTBA B3aUMHO MEPIEHIUKYIISPHBIX TUIOCKOCTEN 1

68 [Ipu3Hak nepneHMKyJIApHOCTH IIJIOCKOCTEHN; TEOpEMa O MPSMOU IepeceUeHus ABYX INIOCKOCTEN 1
NEPIEHIUKYIIAPHBIX TPEThEH INIOCKOCTH

69 [IpssmoyronbHbIN napasuienenunes; Kyo; u3MepeHus, CBOMCTBA MIPSIMOYTOJIBHOTIO 1
napajuiesienumnena

70 Teopema o nuaroHanu NpsAMOYroOJIbHOTO NapaJlIeJICIAIIEa U CIEICTBAE U3 HEE 1

71 CrepeoMeTpuyecKue U NPUKIAIHbIE 3ajaul, CBSI3aHHbIE CO B3aUMHBIM PAclOI0KEHUEM MPSAMBIX U 1
IJIOCKOCTH

79 [ToBTOpEHME: CKpELIMBAIOLIUECS MIPSMBIE, TapAJUIEIbHbIE IJIOCKOCTH B CTAHJAPTHBIX 1
MHOTOTpaHHUKAX

73 [Tapa napaiesbHbIX IUIOCKOCTEN Ha CKPEIIMBAIOIIMUXCS IIPAMBIX, PACCTOSTHUE MEKIY 1
CKPEILMBAIOIIMMUCS IPSIMBIMU B IIPOCTBIX CUTYaLUX

74 PaccrosiHre OT TOUKM 10 TUNIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10 TNIOCKOCTH 1

75 Brruncnenue pacCTOSHUN MEXY CKPEIMBAIOIIMMUCS MPSIMBIMH C TIOMOIIBIO NIEPIEHIUKYIIPHOU 1
IUIOCKOCTH

76 Tpéxrpanusbiil yros, HepaBeHCTBa AJIs TpeXIpaHHbIX yriioB. Teopema [Iugaropa, Teopemsbl 1
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOI'O yIJia

77 DneMeHTHI CPepruyecKoil reOMETPUH: Ie01e3MUECKHUe TUHUU Ha 3eMie 1

78 KonrtponbHas pabora "Yrisl 1 paccTostHUS" 1

79 Cucremaruzanus 3HaHUM "MHOTOTpaHHUK U €r0 3JIEMEHTHI" 1

80 [Mupamupa. Buael nupamua. [IpaBunsHas nupamuia 1

81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npru3ma 1

82 [Ipsimoit mapasuienenunesn, NpSMOYTOJIbHBINA NapayjieNenunes, Kyo 1

83 Brinyxiible MHOTOrpanHuKH. Teopema Ditnepa 1




84 Brinyxiibie MHOrorpanHuku. Teopema Oitniepa. [IpaBuibHble ¥ IOIYIPAaBUIbHBIE MHOTOIPAaHHUKU 1
85 Kontposbnas padota "MHororpaHHuku" 1
86 [ToHnaTHe BEeKTOpa HA MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapannenenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Pasnoxxenne BekTopa 1o 6azucy TpEX BEKTOPOB, HE JICKAIIUX B OJTHOU TIIOCKOCTH 1
92 CkansipHoe pou3BeICHUE 1
93 Brrauciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06o00611eHre U crucTeMaTu3alys 3HaHU! 1
99 O06o0mieHne 1 cucTeMaTH3aIs 3HaHUH 1
100 Wrorosas KoHTpoOJIbHAsT paboTa 1
101 HToroBast KOHTpoOJIbHASA paboTa 1
102 O0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuecTBO 4acoB

Nen/m  Tema ypoka
Bcero
1 IToBTOpenue Tembl "KoopinHaThl BEKTOpa HA IJIOCKOCTH M B IIPOCTpaHCTBE" 1
2 [ToTOpenue Tembl "CkansipHoe IPOU3BEICHUE BEKTOPOB" 1
3 [ToBTOpeHue Tems! "Boruncienue yriia Mex,1y BEKTOpaMu B IPOCTpaHCcTBE" 1
4 [ToBTOpeHue Temsl "YpaBHEHUE PSIMOM, TPOXOASIIECH Yepe3 ABE TOUKH" 1
5) YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPAaBHEHHE IIJIOCKOCTH B OTPE3KAX 1
6 YpaBHEHHE MJI0OCKOCTH, HOPMallb, YpPaBHEHHE IJIOCKOCTH B OTPE3Kax 1
7 BexTopHoe npoussenenue 1
8 JlunHeiiHble HEpPaBEHCTBA, IMHEHHOE MPOrPAMMUPOBAHHE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOrpaMMUPOBAHUE 1
10 AHaIUTHYECKHUE METOIBI pacuéTa yriia MeX 1y MPsSMbIMH B MHOTOTPaHHUKAX 1
11 AHaIUTHYECKHE METO/Ibl pacuéTa yriia MeX,]y IIIOCKOCTIMUA B MHOTOTpaHHUKaX 1
12 ®opmysa pacCTOSHHS OT TOUKH /10 INIOCKOCTH B KOOPAMHATAX 1
13 Haxoxaenue paccTosiHuI OT TOYKHU A0 IJIOCKOCTH B KyOe 1
14 HaxoxneHne paccTosIHUM OT TOYKH /10 TUIOCKOCTH B ITPaBUJIBHOM MUPaMULE 1
15 KonTponbnas padbora "AHanuruueckas reomeTpus” 1
16 CeueHust MHOTOTPAaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKH 1
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB 1
18 CeueHust MHOTOTPaHHUKOB: CTaHAapTHBIE TUIOCKOCTH, NIEPECEUCHHUS MPSMBIX U TIIOCKOCTEH 1
19 [TapannenbHble NpsIMBbIE U TUIOCKOCTH: NTapaAJIJIENIbHBIE CEUEHUS 1
20 [TapamiensHbIe TPSMBIC U TUIOCKOCTH: PACUET OTHOIICHUH 1
21 [TapannenbHble psAMBIE U IUIOCKOCTH: YIJIbI MEXAY CKPEIMBAIOIUMUCS PSIMBIMU 1
22 [leprieHauKyIApHBIE MPSIMbIE U TNIOCKOCTH: CTaHIAPTHBIE Maphl MEPIEHANKYISIPHBIX MIOCKOCTEN 1




U IpAMBIX, CUMMCTPHUU MHOI'OI'PAaHHHUKOB

23 [leprieHauKyNIApHBIE MIPSIMbIE U TUIOCKOCTH: TEOPEMa O TPeX MEePIEeHIUKYIIpax 1
24 [MepnieHIUKYISIpHBIC IPSIMBIEC U TUIOCKOCTH: BBIYUCICHUS JJIMH B MHOTOTPAaHHHUKAX 1
25 [ToBTOpEHUE: MO MHOTOYTOJILHUKOB, (DOPMYJIBI IS TUIOIIACH, COOOpaskeHUs TI0100us 1
26 [ToBTOpEHME: TUIONIAAX MHOTOYTOJILHUKOB, (POPMYIIBI IS TUIOIIAICH, COOOpaKeHUs MO00us 1
27 [ToBTOpEHUE: MO MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIS TUIOINAJICH, COOOpaXKeHUs TI0100us 1
98 [Tnomany ceyeHnit MHOTOTPAaHHUKOB: TUIOIIAIU IIOBEPXHOCTEH, pa3pe3aHusi Ha 4acTu, 1
COOOpakeHHS TI0100US
29 [lnomany ceyeHnii MHOrOTPaHHUKOB: IUIOIIAM TOBEPXHOCTEN, pa3pe3aHus Ha 4YacTH, 1
COOOpakeHHS TI0100Ms
30 KoHntposbhas padora "IloBTOpeHHE: MHOTOTPaHHUKH, CEUCHHUS] MHOTOTPAaHHUKOB" 1
31 O0béM Tema. OObeM PSIMOYTOJIBHOTO TIapaJuIeTIeTUIeIa 1
32 3anmaun 00 yaBOoeHUHU Ky0a, 0 KBaJpaType Kyda; 0 TPUCEKIIUH yTIia 1
33 CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE ¢ 00bEMOM MPSAMOYTOJIBHOTO MapalljieNienuneaa 1
34 [Ipuxnagnaeie 3a1a4u, CBsI3aHHBIE C BEIYUCICHHEM 00BhEMa IPSIMOYTOIBHOTO MapajuIeyeuIe a 1
35 O06BEM npsMOit IPU3MBI 1
36 CrepeoMeTpHUECKUe 33]]a9d, CBA3aHHBIC C BEIYUCICHUEM 00bEMOB TIPSIMON TIPU3MBI 1
37 [TpuknanHele 3a7a4u, CBA3aHHBIE C 00BEMOM HPSIMOM MPU3MBI 1
38 Borunicnenue 00bEMOB Te ¢ TOMOIIbIO ONpeAeNéHHOro nHTerpana. O0bEM HaKJIOHHON TPU3MBI 1
39 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeeIEHHOro HHTerpaa. O0bEM MUPaMHU/IbI 1
40 ®opmyna 00bEMa mupamugsl. OTHOIICHHE 00BEMOB TUPAMUJL C OOIIUM YTJIOM 1
41 ®opmyna 06béMa nmupamuibl. OTHOIIEHHE 00BEMOB TUPAMHUJL C OOIIUM YTIIOM 1
42 CrepeomeTpudecKue 3aa4u, CBsI3aHHbIC ¢ 00bEMaMH HAKIIOHHOW TTPU3MBI 1
43 CrepeoMeTpruecKkue 3aa4u, CBI3aHHbIE C 00bEMaMU TUPAMU/IBI 1
44 [Tpuxnanueie 3anaun no reme "OOBEMBI TeN", CBA3aHHbBIE C 00bEMOM HAKIIOHHOW MPHU3MBI 1
45 [Tpuknagaeie 3agaun o Teme "OO0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM MTUPAMU/IBI 1




46 [Ipumenenne 00bEMOB. Brruncienne paccTosHUS 10 TUIOCKOCTH 1

47 KoHnTtpoinbhas padora "O6bEM MHOTOTpaHHUKA" 1

48 Hunuuapuyeckas MOBEPXHOCTh, 00pa3yroliye HUINHIPUIECKON MTOBEPXHOCTH 1

49 Huwmusap. Ipsmont kpyroBoit uauHAp. [nomans moBepXHOCTH HUIMHAPA 1

50 KoHnueckas moBepxHOCTh, 00pa3yrolue KOHnYecKoi moBepxHoctu. Konyc 1

o1 CeueHue KOHYCa IIOCKOCTHIO, TApAJLICIbHOM MIIOCKOCTH OCHOBAHUS 1

52 Yceu€Hnsiii konyc. M300paskeHre KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON TTOBEPXHOCTH KOHYCA 1

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpHUECKUE 33]]a9d Ha JI0KA3aTeILCTBO U BEIYMCIICHHUE, TOCTPOCHUEM CEUCHUN 1
WIMH]IPA, KOHYyCa

56 CrepeoMeTpHuuecKkre 3aja4i Ha J0Ka3aTebCTBO U BHIYUCIICHHUE, TIOCTPOCHUEM CEUCHUIA 1
WIMH]IPA, KOHYyCa

57 [Tpuknanueie 3a1a4u, CBSI3aHHBIE C HIUHAPOM

58 [IpuknanHbie 3a/1a4M, CBSI3aHHBIC C MITUHIAPOM

59 Cdepa u map 1

60 [Tepeceuenue cdephl u mapa ¢ IWIOCKOCThI0. Kacanue mapa u cdepbl m1ockocThio. Bua n 1
n300paxKeHue mapa

61 [Tepeceuenue chepsl 1 mapa c miaockocteio. Kacanue mapa u chepsl miockocTsio. Buma u 1
n300pakeHue mapa

62 VYpasuenue chepsl. [Tnomans cheps u e€ acreit 1

63 Cummetpus cdepbl 1 mapa 1

64 CrepeoMeTpHruecKue 3aja41 Ha J0Ka3aTelIbCTBO M BRIYHCIEHUE, CBSI3aHHBIC CO C(hepoid U IapoM, 1
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

65 CrepeoMeTpHUeCKHe 33]]a9H Ha JIOKA3aTeIbCTBO U BEIYHCIICHHE, CBSI3aHHBIE CO Cepol U mapom, 1
MOCTPOCHUEM UX CEYCHHH IIIOCKOCTHIO

66 [Ipuknannbie 3a1a4un, cBsi3aHHBIE cO chepoil u mapom 1




67 [ToBTOpEHUE: OKPYKHOCTH HA TJIOCKOCTH, BEIYUCICHHUS B OKPY>KHOCTH, CTaHAAPTHBIE TOJ00MS 1

68 PaznuuHpie KOMOMHAITMY TEJ BpallleHUs U MHOTOTPAHHUKOB 1

69 3anaun o Teme "Tena u MOBEPXHOCTH BpalieHus" 1

70 3anauu o Teme "Terna U MOBEPXHOCTH BpalieHus" 1

71 KoHnTtposbHas padota "Tena u moBepXHOCTH BpamieHus" 1

72 O0béMm uuHIpa. Teopema 00 00bEME MPAMOTO IUITUHAPA 1

73 Brrumnciienre 00bEMOB TeJI ¢ TOMOIIBIO onpeaenéHHoro uaTerpaia. O0béM KoHyca 1

74 [Tnomraau 60KOBOM U TOTHON TTOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuuecKre 3aja4i, CBI3aHHbIE C BBIYHCICHUEM 00bEMOB IIMIMH/PA, KOHYCA 1

76 [Ipuknanusie 3a1auu no Teme "OOBEMBI U IIJIOLIAAN TOBEPXHOCTEN Te" 1
O06béM mapa u mapoBoro cexkropa. Teopema 00 00bEme mapa. [Tnomans chepsi.

77 CrepeoMeTpHuuecKkre 3aa4n, CBI3aHHbIE C BBIYHCIEHHEM 00BEMOB I1apa, IapoBOr0 CETMEHTa U 1
IIapOBOTO CEKTOpa

78 [Tpuxnanueie 3anaun no reme "OO0BEMBI Ten", cBs3aHHbIE ¢ 00BEMOM IIapa U TIOMAILI0 ChEephl. 1
CooTHolIeHNs: MEXIY TUIOAAIMU OBEpXHOCTEH U 00BbEMaMU MMOAOOHBIX TET

79 [TonoOHbIe Tena B mpocTpancTBe. MzMeHenne 00béma npu nogodun. CtepeomMeTpruiecKue 1
3aJ1auu, CBSI3aHHbIE C BBIYMCICHHEM 00BEMOB T U TUIOIIAACH TOBEPXHOCTEH

80 Konrtponbnas pabdora "[Tnomany moBepXHOCTH U 00BEMBI KPYTJIBIX TEd" 1

81 JBmwxenus npoctpanctBa. Otobpaskenus. J[Brkenus u paBeHCTBO Guryp. O0mue cBoricTBa 1
JIBIKEHUH

82 Bus! aBrKeHMIA: TapaiebHBIA IEPEHOC, IIEHTPATbHAs CHMMETPHS, 3€pKalTbHAsI CHMMETPHS, 1
MIOBOPOT BOKPYT MPSIMO¥A

83 [IpeobpazoBanus nogodus. [psamas u chepa Ditnepa

84 ['eomeTprueckue 3a1aun Ha MPUMEHEHHUE TBHKCHUS

85 KonTtponbHas pabora "Bektopsl B mpocTpaHcTse"

86 O6o6maromiee nosropenue 11 nonstuii u MeToz0B Kypca reometrpun 10—11 kiaccos, 1

cuctemarusanus 3HaHui: "[lapamienbHOCTh MPSMBIX U MJIOCKOCTEN B POCTpaHCTBE"




Ob6o6maromee noropenue 11 nmonstuit 1 MeTo 0B Kypca reomerpun 10—-11 knaccos,

87 cucTtemaTu3anus 3Hanuil: "BekTopsl B mpocTpaHcTse"

88 Ob6o6maromee noropenue 11 nmonstuit 1 MeTo 0B Kypca reomerpun 10—11 kaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B mpocTpaHcTBe"

89 O6oo6matomee moropenue 11 mousTHi 1 MeTO10B Kypca reomerpuu 10—11 kaccos,
cucreMartu3arus 3Hanui: "O0beM MHOTOIpaHHHUKA"

90 Ob6o6maromee noropenue 11 nmonstuit 1 MeTo 0B Kypca reomerpun 10—11 knaccos,
cucreMartu3aius 3Hanui: "O0beM MHOTOTpaHHHUKA"

01 Ob6o6maromee mosropenue 11 monsTuit 1 MeTo 0B Kypca reomerpun 10—11 kmaccos,
cucremarusanus 3HaHui: "Ilnomanm noBepxHOCTH U 00BEMBI KPYIJIbIX TE"

92 O6o6maromee nopropenue 11 nonstuii u MeTog0B kypca reomerpuu 10—11 kiaccos,
cuctemaruzanus 3HaHuit: "Ilnomanym noBepXxHOCTH U 0OBEMBI KPYTIIbIX Ten"

93 Wrorosas koHTposibHasA paboTa

94 HroroBast kKoHTpoIbHAs paboTa

95 [ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTU3allNs 3HAHUN

96 Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

97 Hcropust pa3BUTHS CTEPEOMETPUN KAaK HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98 Wcropus pa3BuTusi CTepeoMEeTpUH Kak HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX MHXXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

99 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B PA3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

100 Hcropus pa3BuTHs cTepeoMeTpUH KaK HAYKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

101 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI




102

Hcropus pasBUTHs CTEPEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
* Marematuka: anrebpa 1 Hayaia MaTeMaTHYECKOro aHanusa, reometpus. ['eometpus, 10-
11 kimaccel/ Atanacsa JI.C., byry3os B.®., Kagomines C.b. u npyrue, AkiimonepHoe

O6H.[€CTBO ((I/IS,Z[aTeJ'H:CTBO ((HpOCBeH_[eHI/Ie»

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS

* MaremaTHka: anrebpa 1 Hayajga MaTeMaTH4YeCKOro aHanu3a, reomerpus. ['eomerpus, 10-
11 xnmaccel/ Atanacsia JI.C., Byry3os B.®., Kagomnes C.b. u npyrue, AknuoHepHoe
obmmectBo «M3narenscTBO «IIpocBerenne

I'eometpus. 10 xkmace. CamocTosTenpHbIC Pa0OTH. ba3oBeiii ypoBeHs. - MueHckas M.A. -
M.: [Ipoceemenue, 2020-2023

I'eomerpus. 11 xknacc. CamocTosTenbHble paboThl. ba3zoBelil ypoBeHs. - Nuenckas ML.A. -
M.: IIpoceemenne, 2020-2023

I'eometpus. 10-11 knacc. Kontponbhble paboTsl. ba3oBblil ypoBeHs. - Muenckast MLA. -

M.: [Ipoceemenne, 2020-2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1) BupryanbsHble n1abopatopun o Mmatemaruke 7-11 kinaccel. CtepeoMeTpus.
https://urok.lc.ru/library/mathematics/virtualnye_laboratorii_po_matematike 7 11 Kl/stere
ometriya/

2) D0OP k y4eOHHKY IO CTEpEOMETPUHU

https://reader.lecta.rosuchebnik.ru/demo/7999/data/objectsList.xhtml



3) OGyyaromue KapTOYKy ¥ TPEHUPOBOUHBIE 3a1aHus 1o reomerpun st 10 u 11 kiacca
https://uchi.ru/
4) NHTepakTUBHBIE 3a/1aHUS, KOHTPOJIbHBIE U CPE30BbIE padOThI 0 reomeTpun g 10 u 11

KJiacca, noaroroeka k EI'D https://edu.skysmart.ru/



