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INOACHUTEJIBHAS 3AIINCKA

["eomeTpust sBISETCS OAHUM U3 0A30BBIX KyPCOB Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHusA, TaKk Kak o0O0ecrneurBaeT BO3MOXHOCTb M3YyYEHUS JUCLMILIUH
€CTECTBCHHO-HAYYHON HAMPaBICHHOCTH W TPEIMETOB TYMaHWUTApHOTO IHKIIA.
[TockonbKy JIOTHYECKOE MBILILIEHUE, (POpMUpYyEMOe NPH U3YyUEHUH 00yJarOIUMUCS
MOHATUHWHBIX OCHOB TE€OMETpPUH, MpPH J0KAa3aTeIhCTBE TEOPEM M TOCTPOCHHUH
IEMOYKH JIOTUYECKUX YTBEPKACHUN TIPU PEIICHHH T€OMETPHUECKHX 3a/1a4, YMEHHUE
BBIJIBUTaTh W OIpPOBEPraTh THUIOTE3bl HEMOCPEIACTBEHHO HCHIONb3YIOTCS TpHU
peIlIeHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH (PU3UYECKUX 3a1ad.

Llenb ocBOeHMS MporpaMMbl yueOHOTro Kypca «l'eomeTpus» Ha yriayOonEHHOM
YPOBHE — Pa3BUTHE UHIUBUAYAIBHBIX CIOCOOHOCTEN 00YyJarOIMXCsl IPU U3yYEHUH
reOMETpUH, KaK COCTaBJLIIOIIEH IpeaMeTHOM obmactu «Marematuka H
nH(popMaTHKa» yepe3 obecreyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIB30BaHUS
Ooee ri1y0OKMX reOMETPUUECKUX 3HAHUN U IEUCTBUM, CIELM(PUUHBIX T€OMETPHUH,
¥ HEOOXOAUMBIX JUIS YCHEIIHOTO TPO(EeCCHOHATHLHOTO0 00pa30BaHUs, CBA3aHHOTO C
UCIOJIb30BaHUEM MAaTEMAaTUKH.

[TpuopuTeTHBIMU 3aladyaMu Kypca T€OMETpPUM Ha YIIyOJEHHOM YpPOBHE,
PaCIIUPSIONIMMH U YCUIIMBAIOIIUMHU Kypc 6a30BOTO YPOBHSI, SIBISIFOTCSI:

paclIMpeHre IpeiCcTaBiIeHUs] O TEOMETPUM KaK 4acTU MHUPOBOW KYJIbTYpPbI U
(dopMupOBaHUE OCO3HAHUS B3AUMOCBSI3M T€OMETPUU C OKPYKAIOIIUM MHPOM;

(dopMupoBaHuEe NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIINX MaTEMaTHUYECKUX MOJENAX, MO3BOJIIOIIMX ONHUCHIBATH U H3y4aTh
pa3HbIe SABJICHUS OKPYKAIOIIETO MUPA, 3HaHWE MOHITHIHOTO anmnapara 1mo pa3aeny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpHH;

dopMupoBaHuE  YMEHMS  BIQJAE€Th  OCHOBHBIMM  IIOHATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypax M HMX OCHOBHBIMHM CBOMCTBAMH, 3HAHHE TEOPEM,
GopMyl U yMeHUE UX IPUMEHATb, YMEHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJApTHBIE CIIOCOOBI PELICHUS 3a/ay;

dbopmMupoBaHue yMEHUsSI paclo3HaBaTh HA YEPTEKAX, MOJEIAX U B PeaIbHOM
MUPE MHOTOIPAaHHUKM M Tejla BpallleHUs, KOHCTPYHUPOBATh TI'€OMETPUUECKUE
MOJIENH;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO MOCTPOECHMS
MaTeMaTUYeCKUX Teopui, (HOpMHUpPOBAHHE MOHUMAHHUS POJIM AKCHOMATHUKU IpPH
IIPOBEICHUU PACCYKICHUM;

(dbopMupoBaHue yMEHHUS BIIaJleTh METOAaMH JI0Ka3aTEelIbCTB M AJITOPUTMOB
peleHus, yMEHUs UX MPUMEHSITh, IPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHHS B XOJI€
pellIeHUs] CTEPEOMETPUUYECKUX 3alad U 3a7ad C IPAKTHYECKUM COACpKAHHEM,
(GopMUpoBaHUE TMPEACTABICHHUS O HEOOXOAMMOCTH  JIOKa3aTeJIbCTB  IMPH



000CHOBaHUHM MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATHUKHU B IMPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIUICKTYabHBIX W  TBOPYECKUX
CIIOCOOHOCTEH O0Y4YarOIIMXCs, MO3HABATEIHLHOM aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHM, KpUTHIHOCTH MBIIIJICHUS, HHTEPECa K U3YUCHHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCabHBIX JKU3HCHHBIX CHTYAIUSIX M MPH HU3YYCHHH JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEalbHBIX CHUTYAIlUH, WCCIICIOBAHUS TIOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMHU JTUHUSMH yu4eOHOTO Kypca «I'eomeTpus» B
10-11 «naccax saBisroTcs: «lIpsiMble M TUIOCKOCTM B MPOCTPAHCTBEY,
«Muororpanaukn», «Tema  BpameHus», «BeKToppl M  KOOPAWUHATHI B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSMMY, PETIEBAHTHBIMU T€OMETPHUH Ha YTIyOJE€HHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJAEpXaTelIbHBIM JUHUSM Y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTHYECKUX YMEHHM  pacHpenenseTcsi He TOJbKO  TI0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOl padboueit
IPOrpaMMBbl, PACTIpeACIEHHBIM IO TojaM OOYUYeHHUS, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpaliajiucb ~ HEOAHOKPATHO. DTO TMO3BOJSET OPraHu3oBaTh  OBJIAJICHHE
TCOMETPUICCKUMHU MOHATUSIMHU ¥ HAaBBIKAMU TMTOCJICIOBATEIBHO U MOCT yaTeIbHO, C
COOJIIOZIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUSI BKIIIOUATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, 00pazysi MpOYHBIE MHOKECTBCHHBIC CBSI3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycnoBus i auddepeHnanuu  00y4eHHUs, IMOCTPOCHUS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3Yy4YCHUE TEOMETPHH KaK COCTABJIAIONIEH yaeOHOTo mpenMera « MareMaTrukay;

MOJITOTOBUTH OOYYAIOIMUXCS K TPOAODKCHHIO HW3YYCHHS MAaTEMaTHKH C
yu€ToM BbIOOpa Oymyied mpodeccuu, odbecrneunBas MPEEMCTBEHHOCTbh MEXKITY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11 xmacce — 102
yaca (3 Jaca B HEJIENIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUSA U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyielibHble W CKpenuBarommecs npsimble. [IpU3HakW CKpelUBaIOIIUXCS
npsAMbIX. [lapamiensHOCTh NTPSAMBIX U TNIOCKOCTEN B MMPOCTPAHCTBE: MApaJJIeIbHbIC
IpSMBIE B POCTPAHCTBE, MAPATIEIIBHOCTh TPEX MPSAMBIX, NAapAJLIEIbHOCTD MPAMON
u 1iockoctd. [lapannenbHoe M UEHTpalbHOE MPOECKTUPOBAHUE, H300pakKeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXAY NPSIMBIMU B MpOCTpaHCcTBeE. [lapamienbHOCTh IIOCKOCTEN: MapaAJIEIbHBIC
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEMN. [Ipocrenue
MPOCTPAHCTBEHHbIE (UTYphl HAa TUIOCKOCTU: TETpadJlp, Mapajielienunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U TNIOCKOCTH: MEPIIEHAUKYIISPHBIC MPSAMBIE B
MPOCTPAHCTBE, MPSIMbIC MAPALICIBbHBIE W TMEPHNECHAMKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH NPSIMOW M IUIOCKOCTH, TEOpeMa O MpsIMOU
MEePIECHANKYJIISIPHON IIJIOCKOCTH. OproronanabHOE IIPOEKTUPOBAHUE.
[TepieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 0 MJIOCKOCTH, PACCTOSHUE
OT TIPSIMOM JI0 TIFIOCKOCTH, TIPOEKITUS (PUTYPHI HA TUIOCKOCTh. [leprneHnuKkyasipHOCTh
IJIOCKOCTEN: MpU3HAK MEPIEHANKYISIPHOCTHA NIBYX IUIOCKOCTER. Teopema o TpéEx
MEPIICHANKYJIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TUHEHHBIM YroJl JIBYTPAHHOrO yrila. TpEXTrpaHHbIi U MHOTOTPAHHBIC YTJIBL.
CBoiicTBa IJIOCKUX YTIIOB MHOTOTpaHHOrO yria. CBOMCTBA MIIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIiia. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIa.

MHororpaHHuKu

Buabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpanHuka. [lpusma: Nn-yrosbHas
Mpu3Ma, IpsiMasi U HaKJIOHHAsI MPU3Mbl, OOKOBasi ¥ MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, mpsAMOYTroJIbHBIN NTapajyieenunes] U ero ceorcTra. Kparuaiimme
NyTH Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. Ilupamuga: n-yrojibHas nupamMujia, IpaBUiIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa peéObep u OOKOBBIX TpaHEW TMPABWIHHOW MHUPAMHUJIBIL.
[IpaBuibHBIE MHOTOTPAaHHUKH: TpaBWIbHAS MNpU3Ma W MpaBUJIbHAS MHPAMUIA,



IIpaBUJIbHAS TPEYTOJIbHAS TUPAMKIA U TPaBUIIbHBIN TeTpasrap, kyO. [Ipencranenue
O MPAaBUJIbHBIX MHOTOTPAaHHUKAX: OKTA3JIP, JOJCKAdAP U UKOCAP.

Bbluucnenne 3J€MEHTOB MHOTOTPAHHHMKOB: pEOpa, JOuaroHaiv, YIJIbL.
[nomaas OOKOBOM MOBEPXHOCTH M TMOJHOM TMOBEPXHOCTU MPSMON TPHU3MBI,
II01Ia/1b OCHOBAHMI, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NPsiMOii Tpu3Mbl. [ Tnomans
OOKOBOHM TOBEPXHOCTH U TOBEPXHOCTU TMPABWILHON MHUPaMUIbBI, Teopema o
IJIOIIAM YCEUEHHON TUpPaMU/IbI.

CummeTrpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU  TMPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B TPaBUJIbHOM MHOTOIPAHHUKE: CHUMMETPUS
napajieNienuiea, CUMMETPUSl MPaBUIBHBIX MPU3M, CHUMMETpPHUS TPABUIIBLHOU
MUPaAMUJIBIL.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIC, COHAIIPABICHHBIE W  IIPOTHBOMOJIOKHO
HaIlpaBJICHHbIC BEKTOPBI. PABEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMHU: CI0KEHUE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
ynciio. CBOMCTBA CIOXKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpPA HA YMCIIO.
[TonaTHe KOMIUIaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuio mapamnenenunena. Teopema O pPa3IOKEHUM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsiMoyrosbHass  cucTeMa  KOOpAWMHAT B
npoctpanctBe. Koopaunatel BekTopa. CBsi3b MEXAY KOOpPAMHATAMH BEKTOPA H
KOOpAMHATaMU TOYEK. YTOJN MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpalenust

[TonsaTus: UMIMHApPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTD,
cepuyeckas IOBEPXHOCTb, OOpasyrouie moBepxHocTed. Tenma BpalieHus:
LWIMHJP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. Bzaumuoe pacnonoxkenue cepsl
U IJIOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHue Ten BpalleHusi Ha
iockocTu. Pa3BépTka nunuHapa u konyca. Cummerpus cepsl 1 mapa.

O0béM. OcHoOBHbIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00bEME
OpSAMOYTOJBHOTO Mapajuienenunena v ciueAactBus u3 He€. OOBEM mnpsMoill u
HAKJIOHHOW MpU3MBbI, HWIMHJpPA, NUpaMuabl U KoHyca. OOBEM Iapa U LIapOBOIO
CerMEHTA.

KomOunanmuu Ten BpalleHuss U MHOrOrpaHHUKOB. [lpu3ma, BhucaHHas B
IWUIMHIpP, ONWCaHHAs OKolo muiuHApa. llepeceduenune cdepbl u 1mapa ¢
iockocthio. Kacanue mapa u cdepbl miuockocthio. [loHATHE MHOrorpaHHuka,
ONKCAaHHOTO OKOJIO c(eprl, cdepbl, BOUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAIICHHSI.



[nomaas MOBEpXHOCTH IWJIMHJAPA, KOHYCA, IUIOMIAIb cepbl U e€ yacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHME OOBEMOB, IUIOMIANECH MOBEPXHOCTEH
nonoOHeIX (uryp. IlpeobpazoBanue mopgoOus, romoreTus. Pemienue 3agad Ha
IJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHnue ceueHrii MHOTOIPAHHUKOB U TEJI BPAILICHUS: CEUCHUS LIJIMHIPA
(mapayienbHO W TEPIEHIUKYJISIPHO OCH), CEUYEeHHs KOHyca (IMapajieibHbIe
OCHOBAHMIO U TIPOXOJSIIUE Yepe3 BEPIINHY), CEUCHHS 1apa, METOAbl TTOCTPOCHHUS
CEUYEHUI: METOJ| CJIEeJ0OB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MepeHoca
CEKYILIEHN TIIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopsl B npocTpancTBe. Onepaiuu HajJ BeKTopamMu. BekTopHOe yMHOXKEHUE
BeKTOpoB. (CBOIiCTBa BEKTOPHOTO yMHOXeHHs. IIpsimoyronbHas cucrema
KoopauHAaT B mpocTpaHcTBe. KoopnuHatel BekTopa. PaznoxkeHue BekTopa 1o
6azucy. KoopanHaTHO-BEKTOPHBIN METO] TIPH PEIICHUN T€OMETPUICCKUX 3a/1a4.

JIBU:KEeHMSI B IPOCTPAHCTBE

JIBmwxkenus mpoctpancTBa. OtobpakeHus. JIBuKeHUS M paBEeHCTBO (Guryp.
OOuue cBoiicTBa JBWXKEHWH. BuIbl JIBWXKEHUN: TapaUyieIbHbIA IEPEHOC,
LHEHTpalbHAsl CHUMMETpPHS, 3€pKaJbHAs CHUMMETpPHUSA, IMOBOPOT BOKPYI MPSIMOM.
[TpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH IPAKIAHCKOMN MO3ULIUHA O0YYAIOLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUIICKOr0 00IIeCTBa, MPEACTaBICHUE O MAaTEMaTHYECKUX
OCHOBAaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUM, MPOLEAYD
rpaXJaHCKOTO  oOmiecTBa  (BBIOOPHI,  OMPOCHI W JIPYroe),  yMEHHE
B3aMMOJICICTBOBATh C COLMAIbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKHU,;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOIO IMOBEACHMS, CBA3AHHOI'O C MPAKTUYECKUM
IPUMEHEHUEM JTOCTHKEHUN HAYKU U ACSITEIbHOCTHIO YUEHOT0, OCOZHAHHUE JTUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOrO OYAYIIEro;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 00OBEKTOB, 33/a4, PEIICHUN, PaCCyXACHUN, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3ju4YHbIX BUJI0B UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHSI TMPUMEHATH MaTeMaTUYeCKue 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30MacHOro o0pa3a *KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJbIXa, peryisipHas (pu3nueckas aKTUBHOCTB), (U3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYAY, OCO3HAaHWE ILIEHHOCTH TPYyJdOJt00us, HHTEpeC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MareMaTH4yeckoMy  oOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIIPaBJIECHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTUYECKOM  KYJIbTYpbl, TOHHMAaHHE BIUSHUS
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelbl, 0CO3HAHME TJI00ATLHOTO XapaKkTepa dKOJOTHYECKUX MPoOIIeM, OpHUECHTAIIHS
HAa TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHWM JUIs pelieHHus 3adad B 00JacTH
OKpY>KaloIlel Ccpelibl, IUIAaHUPOBAHUE TIOCTYMKOB W OIICHKH HX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHNE MATEMATHIECKOM
HAYKU Kak cepbl yernoBeuecKon AesTENbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHS LIUBWJIM3AIUU, OBJIAJCHUE S3bIKOM MATEMaTUKU U MaTeMaTHU4YeCKOu
KYJIbTYpOW KaK CPEJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO
Y UCCIIEIOBATEIbCKYIO AEITEILHOCTh UHINBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBrbie 1oruveckue JeHCTBUS:

BBISIBIIAITh M XAPAaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, TMOHATHUM, OTHOIIEHUH MEXIYy MOHATUAMH, (OPMYIHPOBATH
oTpeziesIeHHs] MOHATHUM, YCTaHaBIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKALIIH,
OCHOBaHUS JJ1s1 000OIICHHS U CPABHEHMSI, KPUTEPUU MTPOBOIMMOTIO aHATN3a;

BOCIIpUHUMAaTh,  (OpPMYJIUPOBAaTH U  NPEoOpa3oBbIBATh  CYKJEHUS:
yYTBEPAUTEIbHBIE U OTPHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHEIE;

BBISBIISITD MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NIPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOJIOJEHUSAX M YTBEPKICHUSX, MpeaaaraTb KpUTEpUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUYECHUM, YMO3AKIIFOUEHUH 10 aHATIOTUU;

IIPOBOJAUTH CAMOCTOSATENIBHO JI0Ka3aTeJIbCTBA MaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT MIPOTUBHOIO), BBICTPABATh APryMEHTALNIO, IPUBOAUTH IPUMEPHI U
KOHTpPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOMpaTh crmoco0 pereHus: y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB PEIICHUS, BBIOMpaTh HauOo0JIee MOAXOASIINMA ¢ YHETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciienoBarebCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00BEKTaMHU, SIBICHUSIMU, TTPOIIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BbIIBUTAThH
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX BUJIOB U (hOpM
NPEICTABIICHUS,

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eiiCTBHA

OO0wmenne:

BOCIIPUHUMATh U (POPMYJINPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
LEeISIMU OOLIEHUS, SICHO, TOYHO, FPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JAaBaTb IIOSICHEHUS II0 XOAYy PEUICHUS 3a]ayu,
KOMMEHTHPOBATh IOJy4YEHHBIN pe3yJIbTaT;

B X0Jie¢ OOCYXKICHHsI 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBbI,
npoOJeMbl, pelIaeMoil 3aladyd, BbBICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOMCK
pEUIEHUs, COIOCTABIAATh CBOM CYXKICHHUS C CYXICHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh pa3lIMYMe U CXOJACTBO IMO3UIMI, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PELIEHUS 3aa4d, DKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENILHO BbIOMpaTh (hopMaTr BBICTYIJICHUS C Y4E€TOM 3azad
pe3eHTAIM U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISITh IJIaH, aJlTOPUTM pEIICHUS 3aJjauM, BIOUPATh CIIOCO0 pEIIeHUs ¢
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI PEIIEHUI C Y4ETOM HOBOI MH(OPMalLlUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3a/1a4H;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IPU PELICHUU 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BU/JIbI pa0OT, IOrOBapUBATHCS, 00CYXKIATh MPOIIECC U pe3yIbTaT paboThl, 00001IAThH
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMbD) U UHBIE), BHITOIHATH CBOIO YacTh PaOOTHI U KOOPAUHUPOBATH
CBOM JICCTBHSI C IPYTUMH YIEHAMH KOMaH/bl, OLIECHUBATh KAYE€CTBO CBOErO BKJIA/1a
B OOUmMH TOPOAYKT MO KPUTEPUSM, CPOPMYIUPOBAHHBIM  yYACTHUKAMHU
B3aUMOJCUCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayduTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSATHUSMH CTEPECOMETPUU TIPHU
pEIIeHNH 33/1a4 Y MPOBEJICHUH MAaTEMAaTHUECKUX PaCCyX ICHUMH;

e TMPUMEHATh AKCHOMbBI CTEPEOMETPUM U CICACTBUS U3 HUX MPU PEUICHUU
r€OMETPUUECKUX 3a]1aY;

e KJaccCU(UIIMPOBATh B3aUMHOE PACMONOKEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATh TOHSATHSMHU, CBS3aHHBIMH C YIJlaMd B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B TMPOCTPAHCTBE, MEXKIY MPSMOUA U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOT'OTpaHHUKAMU,



e CBOOOJHO pACIIO3HABATh OCHOBHBIE BHJBl MHOTOTPAaHHHUKOB (IIpU3Ma,
NUpaMu/a, NPSIMOYTOJIbHBIN Napaienenumnes, Kyo);

e KiIaccHU(PUIMPOBATH  MHOTOIPAaHHHUKHM, BbIOMpas  OCHOBaHUA IS
KJ1accu(puKaImy;

e CBOOOJHO ONEPUPOBATH TMOHSATHSMHU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OI'PaHHHUKOB IIOCKOCTBIO;

e BBIIIOJIHATH napaJuiesIbHOE, LEHTPAIBHOE " OpPTOr OHAJIBHOE
MPOEKTUPOBaHKE (PUTYP HA IIIOCKOCTh, BHIIOJIHATH N300paXkeHus (Guryp Ha
IJIOCKOCTH;

e CTPOUTHb CEUEHMS] MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOIHSTh
(BBIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUryp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH IUIOLAAM  IOBEPXHOCTEH  MHOTOTPaHHMKOB  (IIpU3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEN C MPUMEHEHUEM (HOPMYI;

e CBOOOJIHO ONEPUPOBATH MOHITUSIMH: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCh U TUNIOCKOCTh CHMMETPHH, IICHTP, OCh U TNIOCKOCTh CHMMETPHUH (UTYPHI,

e CBOOOJHO OINEPUPOBATh MOHATUSAMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpAMHATaM B ITIPOCTPAHCTBE;

e BBINOJIHATH JICUCTBHS HaJl BEKTOPAMU;

e pemarh 3aJadyd Ha JI0Ka3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLICHHH |
HaXO0XJACHUE TEOMETPUYECKUX BEJIUUYHMH, TPUMEHSSI U3BECTHBIE METO/IbI IPU
PELICHNH MaTEMaTUYECKUX 3aJa4 IOBBIIICEHHOIO W BBICOKOIO YpPOBHS
CJI0)KHOCTH;

e TMPUMEHATH MPOCTEUIINE TPOrpaMMHBIE CPEICTBA U  BJIEKTPOHHO-
KOMMYHHUKALIHOHHBIE CUCTEMBI ITPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, IPEOOpPa30BbIBATH W HWHTEPIPETUPOBATH HH(POpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (urypax, MpencTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATHh TOJIYYECHHbIE 3HAHUS Ha [pPaKTUKE: CpaBHUBaTb U
aHAJIM3UPOBATH pPEAJbHBIE CUTYallMd, PUMEHATh M3yYEHHBIE TOHSATHS B
Ipolecce IOKMCKa pEIIeHHs MareMaTH4YecKH  Cc(hopMyJInpOBaHHON
npo0JIeMbl, MOJIEIUPOBATh PEAIbHBIE CUTYAllMM Ha S3bIKE TE€OMETPUH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJIENIA C MCIOJb30BAHHUEM T€OMETPHUECKUX
HNOHATUA M TEOpeM, ammapara aiareOpbl, pelarb MPaKTHUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX BEINYMH;

e HUMETh NPEICTAaBICHUS 00 OCHOBHBIX dTamax pa3BUTHS T€OMETPUM Kak
COCTaBHOM YacTu (pyHJIaMEHTa pa3BUTUS TEXHOJIOTUM.

K konity 11 kiacca oOydaronuics HayuYuTCs:



CBOOOJHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOH,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOTyYCHUS;

OIEepPUPOBATH MOHATUSMHU, CBI3AHHBIMU C T€JIAMU BPAILCHUS: LIUITUHIPOM,
KOHYCOM, c(hepoll u mapom;

pacrmo3HaBaTh Tejia BpaiieHus (IWIMHAP, KOHYC, cdepa u 1map) u
OOBSICHATH CIIOCOOBI MOJTYyYEHUS TEJ BPAIllCHNUS,

KJIacCCU(PUIIMPOBATH B3aMMHOE PACTIONOKEHHE C(HEephl U TUIOCKOCTH;
BBIYHCIIATh BEJIIMYMHBI DJIEMEHTOB MHOTOI'DAHHHKOB W TEJ BpAIlCHUS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaIlCHUS,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHUK, BIHMCAHHBIA B cepy u
OINMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpalllCHMUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TLIOIIASIMU MTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

n300paXkaTh M3ydaeMble (QUTYPHI, BBINOJHITH (BBIHOCHBIC) TUIOCKUE
YEpTEXU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJl BPAILICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATh M TMPeoOpa3oBhIBaTh HH(MOpMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, MpenCTaBICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelraTh TEOMETPUICCKUE 3a]]a9H Ha BEIYUCICHUE YTTIOB MEXKITY MPSIMBIMH U
MJIOCKOCTSIMH, BBIYUCIICHUE PACCTOSHUN OT TOYKH JI0 TUIOCKOCTH, B TIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a TP PEILICHUU;
CBOOOMHO OMEpUPOBaTh TIOHATHSIMH, CBS3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBITIONTHATHh HW300paXCHHWS MHOTOTPAaHHUKOB W TeJI BpAIICHHS TIPH
MapaajieIbHOM  TEPEHOCE, LEHTPATbHOM CHMMETPHUM, 3€PKATBbHOU
CUMMETPHH, MPU ITOBOPOTE BOKPYT MPSMOM, TPeoOpa3zoBaHus OA00uS;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHHS ITUIMHApA
(mapaymiensHO M MEePHEHIUKYISIPHO OCH), CEYeHHS KOHYyca (TapaiyiesibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIONIb30BaTh METONbI TIOCTPOSHUSI CEUYCHHI: METOJ CJEI0B, METO
BHYTPEHHETO MPOESKTHUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

MPUMEHSATh TeoOMEeTpUuecKre (aKThl ISl PEIICHUS] CTEPEOMETPHUUECKUX
3a/1a4, OPEANOJaraloluXx HECKOJIbKO IIAaroB pEHIEHUs, €CIA YCJIOBUS
MPUMEHEHUS 3aJlaHbl B SIBHOM U HESIBHOM (opMe;

pemare 3aJadyd Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOILUCHUW U
HAXO0XJIECHUE T€OMETPUYECKUX BEIIMYUH;

MIPUMEHATh MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

MIPUMEHSATH MOJIyYCHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATH, AHATTU3UPOBAThH
W OLICHMBATh pPEaJIbHbIE CUTYallMW, MNPUMEHSTh HM3YYCHHBIC TMOHSTHS,
TEOPEMBI, CBOWCTBA B IIPOLECCE IIOMCKA pELIEHHs MaTeMAaTHU4YECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh peabHBIC CUTyallUd Ha
A3bIKE TEOMETPUH, UCCIEA0BATh NOCTPOEHHBIE MOJIENIN C UCTOJIb30BAHUEM
TEeOMETPUYECKUX TOHATUH U TEOopeM, ammapara aireOppl, peliaTh
MPAaKTUYECKHUE 3aJauM, CBSI3AHHBIE C HAXOXKICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh MpPEACTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM YacTu (yHJAaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n MporpaMMsbl Bcero Konrponbnere | - Mpaxririeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 BBenenue B cTepeoMeTpHio 23 1
) B3auMHoe pacnosoxeHue NpsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IUIOCKOCTEN B 3
IPOCTPaHCTBE
4 HepneHnmfyns[pHocn) MPSIMBIX U o5
TUTOCKOCTEH B TIPOCTPAHCTBE
VYriibl ¥ paccTosTHUS 16
MHororpaHHuKH 7
BekTops! B pocTpaHcTBE 12
3 HOBTOE)GHI/I@, 0000IIleHNE U CUCTEMATH3AIIUS 5 )
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 6 0




11 KUIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
I1 600
5 OBTOpEHHuE, 000 IueHI:Ie u 15 1
CHCTEeMAaTU3aINs 3HAHWH
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaay mMOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX Tl
6 JIBM>KEeHUS 5 1
7 [ToBTOpeHmue, 0606meHI/UIe u 17 )
CHCTEeMAaTU3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kosun4yecTrBo 4yacos Peanuzanus
[
yleKTPOHHbIE LM pPOBbIE BOCIIMTATEJIbHOT0
n/ Tema ypoka Bcer | Konrtpoabusl | IIpakTmueckn
oOpa3oBaTesibHbIE PeCypChl NOTEeHIHATA
n 0 e padoThI e padoThI
YpPOKa
noOy>kJeHue
IIKOJIbBHUKOB
CcOoOJIFOaTh Ha
ypoKe
OOIIE PUHSATHIC
OcHoBHbIE ITpaBUIIa
) HOPMBI TIOBE/ICHMUS,
M300paKeHKs Ha https://resh.edu.ru/subject/lesson/4677
npaBujIa OOIICHUS
1 PUCYHKE HIIOCKOCTH, 1 /
. CO CTapIIUMHU
rapajuieabHbIX https://resh.edu.ru/subject/lesson/4747 p
/ (yuuTensmu) u
MPSMBIX (OTPE3KOB), L
CBEpPCTHUKAMU
CepeIuHbI OTpe3Ka
(ILIKOTPHUKAMH),
TIPUHITUTIBI
yueOHoI
JTUCIUTUTMHBL U
caMOOpraHu3alu
IlonsiTus
CTEPEOMETPHH:
TOYKa, MpsiMasl, .
https://resh.edu.ru/subject/lesson/4756
2 IUIOCKOCTb, 1 /
MIPOCTPAHCTBO. )
OcHoOBHBIE ITpaBUIIA
M300paKeHHs Ha



https://resh.edu.ru/subject/lesson/4677/
https://resh.edu.ru/subject/lesson/4677/
https://resh.edu.ru/subject/lesson/4747/
https://resh.edu.ru/subject/lesson/4747/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/

PUCYHKE IJIOCKOCTH,
mapauiCjIbHbIX
MPSMBIX (OTPE3KOB),
CEpeIMHBI OTpe3Ka

Ilouatns:
nepeceKaroImecs
IUIOCKOCTH,
nepeceKarolmecs
npsiMasi U TJIOCKOCTh;
MOJIYTIPOCTPAHCTBO

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

/

Tlousatns:
repeceKarImecs
IUIOCKOCTH,
repeceKarImecs
npsiMasi ¥ TJII0CKOCTB;

https://resh.edu.ru/subject/lesson/6133

/

MOJIyITPOCTPAHCTBO
MIPUBJICYCHUE
BHUMAaHUS
IIKOJLHUKOB K
IIEHHOCTHOMY
AKCHOMBEI actexty

CTEpEOMETPHH U
HEpBbIE CIEACTBHS U3
HUX

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

U3y4aeMbIX Ha
YPOKax SIBJICHUH,
OpraHu3alus ux
paboTHI C
MoJy4yaeMoil Ha
YPOK€ COIUAIbHO
3HAYUMOU
nuHpopmarmeit —



https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/

WHUIUUPOBAHUE €€
00CYyXICHHUSI,
BBICKA3LIBAHUS
yUYaIIUMHCS CBOETO
MHEHHS 110 €€
MOBOJY,

AXCHOMBI
CTEPEOMETPUH U
NepBbIE CIEACTBUS U3
HHUX

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

AXCHOMBI
CTEPEOMETPHH U
MIEPBBIC CIICICTBUSA U3
Hux. CnocoOnl
3a/IaHus IPSIMBIX U
MJIOCKOCTEH B
MPOCTPAHCTBE.
O0o3HaueHus
MPSIMBIX U
MIOCKOCTEH

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

N3o6pakenne
CCYCHUU TTHPAMHU/IBI,
Ky0a U PU3MBI,
KOTOPBIC TTPOXOSAT
yepes ux peéopa.
N3o6pakenne
nepeceyeHus
MOTyYEHHBIX
IIJIOCKOCTEH.

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

/



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/6129/

PackpammBanue
MIOCTPOEHHBIX
CEYEHUI pa3HbIMU
LBETaMH

MHororpaHHHKY,
M300paKeHHE
MPOCTENIITNX
IPOCTPaHCTBEHHBIX
uryp,
HECYLIECTBYIOIINX
00BEKTOB

https://resh.edu.ru/subject/lesson/5444

/

10

MHororpaHHHKY,
M300paKeHHe
MPOCTEN X
MIPOCTPAH CTBEHHBIX
duryp,
HECYIECTBYIOIINX
00BEKTOB

https://resh.edu.ru/subject/lesson/5444

/

11

N3obpakenne
CEUCHHU U MTUPAMU/IBIL,
Ky0a U IPU3MBI,
KOTOPbIE MIPOXOAST
yepes ux peéopa.
N3o6pakenne
nepeceveHus
MOTyYEHHBIX
IJIOCKOCTEH.
PackpammBanue
MTOCTPOCHHBIX

https://resh.edu.ru/subject/lesson/5444

/

WHUIUUPOBAHUE U
MoAAepKKa
HCCIIEI0BATEHCKO
U IeATEIbHOCTH
IIKOJILHUKOB B
paMKax
peanu3anuu UMU
WHIUBUTyaTbHBIX
Y TPYIIITOBBIX
HCCIICIOBATEIIbCKU
X MPOEKTOB, YTO



https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/5444/

CEYEHHUU pa3HbIMU
LIBETaMHU

JIaCT NIKOJIbHUKAM
BO3MOXKHOCTb
MPUOOPECTH HABBIK
CaMOCTOSITEITLHOT O
perieHus
TEOPETUUECKON
pOo0JIEMBI, HABBIK
TeHePUPOBAHUS U
oopmieHus
COOCTBEHHBIX UEH
JTUCKYCCHSI

12

N3o6pakenne
CEUEHU I TUPaAMU/IbI,
KyOa ¥ IPU3MBI,
KOTOPBIE TPOXOIAT
yepe3 ux peopa.
N3obpaxkenne
TepeCceUCHUs
MTOJTYYCHHBIX
TUIOCKOCTEM.
PackpammBanue
HOCTPOEHHBIX
CEUEeHUU pa3HbIMU
LBETaMU

https://resh.edu.ru/subject/lesson/5444
/

13

N3o6paxenue
CEYEHU MUPaMUIbI,
Ky0a U Ipu3MBl,
KOTOPBIE TPOXOJIAT
yepes3 ux péopa.

https://resh.edu.ru/subject/lesson/5444

/



https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/5444/

N3obpaxenue
repeceveHust
MIOJTyYEHHBIX
IJIOCKOCTEH.
PackpammBanue
MIOCTPOEHHBIX
CEYECHUN pa3HbIMU
L[BETAMU

14

Mertox cienos s
MOCTPOCHUS CEYCHHM

https://resh.edu.ru/subject/lesson/6018
/

15

MeTtox ciieqoB s
MOCTPOEHUSI CEUYECHHUIA.
CBoiicTBa
IIEPECEUYECHNUN MPSAMBIX
H IIJIOCKOCTEH

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

16

MeTton cieqoB mis
MOCTPOEHUS CEUCHHUI.
CsoiicTBa
NIEPECEUYECHUN MPSIMBIX
U TIOCKOCTEH

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

[

17

[TocTtpoenue ceuenuii
B [IUpaMujie, Kyoe 1o
TpEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX YEpPTEXKEN
1 3aIUCh I11aroB
MOCTPOEHUS

OpraHu3anus
medcerBa
MOTHUBHUPOBAHHBIX
U 3pyIUPOBAHHBIX
yyaumxcs Hajg ux
HEYCIEBAIOILUMU
OJTHOKJIACCHUKaMH,
JAIOILEro
HIKOJIbHUKAM



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/

COIIHAJIBHO
3HAUUMBIN OMBIT
COTpPYJIHUYECTBA U
B3aMMHOM ITOMOIITH
I'pynmoas, pabora
B Mapax

18

ITocTpoenue ceuenuii
B IUpaMuje, Kyoe mo
TpEM TOUYKAM Ha
pé€opax. Co3nanue
BBIHOCHBIX UEpTEKEN
U 3aI1Ch 1IaroB
[IOCTPOEHUS

19

[TocTtpoenue ceueHuii
B IIUpaMu/jie, Kyoe 1o
TpEM TOUKAM Ha
péopax. Co3ganue
BBIHOCHBIX YEpTEXKEN
1 3aIIUCh 111aroB
MIOCTPOEHUS

20

ITocTpoenue ceuenuit
B IUpaMuje, Kyoe mo
TpEM TOUKAM Ha
péopax. Co3ganue
BBIHOCHBIX UEpTEKEN
Y 3aIKCh 111aroB
[IOCTPOEHUS

21

[ToBTOpEHNE
IIJIAHUMETPUH:




Teopema o
IIPONOPIAOHAIBHBIX
orpeskax. [Togobue
TPCYroJIbHUKOB

IToBTOpEHNE
IIJIAHUMETPUH:
Teopema MeHenas.
Pacuersl B ceueHmsIx

22 Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS
TUTAHUMETPUHU U
CTEPEOMETPHH
Kontponbhas pabora
" AKCHOMBI
23
CTEpEOMETPHH.
Ceuenus"
MPUMEHEHHUE Ha
Bzanmuoe
ypOKe
pacmoyioKeHue
WHTEPAKTUBHBIX
NPSIMBIX B
dhopm paboTHI
IPOCTPAHCTBE.
yYamuxcsi:
CkpetuyBaronecs )
https://resh.edu.ru/subject/lesson/4757 | HHTEJUIEKTYaJIbHBIX
24 npsimbie. [IpuzHaku /
L ur
CKPEIIMBAOIINXCS P
CTHUMYJIUPYIOIIHX
MPSMBIX.
MM03HABATEJILHYIO
ITapannenbHbie
MOTHBAIIHIO
MPSIMBIC B
IIKOJILHUKOB;
MIPOCTPAHCTBE

TPyNIOBOM pabOTHI



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

W paboTHI B
napax, KOTopbie
y4dar IKOJIbHUKOB
KOMaH/HOH paboTe
Y B3aMMOJICH CTBUIO
C IpyTUMHU J€TbMU;

25

Teopema o
CYIIIECTBOBAHUU U
€JIMHCTBEHHOCTH
MPSMOM
MapayieIbHON
JTAaHHOM TIPSIMOIA,
MPOXOISIIEH Yepes
TOYKY MPOCTPAHCTBA
" HE JIeKaIIeH Ha
JTAHHOU MPSMOM.
JlemMma o
NepeceyeHun
napajuieabHbIX
MPSMBIX MIJIOCKOCTHIO

26

[TapamiensHOCTB
TPEX MPSMBIX.
Teopema o Tpéx
napajuleIbHbIX
npsameix. Teopema o
CKPEIIMBAIOIIUXCS
MPSIMBIX

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

/

27

[TapannensHoe
MPOEKTUPOBAHUE.



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

OcCHOBHbIE CBOICTBA
MapauieTbHOT O
MIPOEKTUPOBAHMUSI.
N3o6paxenue
pa3HBIX QUTYD B
napajieabHON
MIPOEKIINHI

28

LlenTpanbHas
MPOEKIUA. YTOII C
COHAIIPaBJIEHHBIMU
CTOpOHaAMH. YTOJ
MEXY IPSIMBIMU

29

3amaun HA
JI0Ka3aTeIbLCTBO U
HCCIICAOBAHUE,
CBsA3AaHHBIC C
pacrnoioKeHueM
HpHMBIX B
MPOCTPAHCTBE

30

IlonsTus:
[1apajuIeJIbHOCTh
IPSAMOM U IIJIOCKOCTH
B IIPOCTPAHCTBE.
ITpuznak
I1apajuIeIbHOCTH
MPSIMOM U TIOCKOCTH.
CaoiicTBa
MapaJuIeIbHOCTH
MPSIMOM M IITIOCKOCTH




31

I'eomerpuueckue
3aJla4y Ha
BBIYHMCIICHUE B
JI0Ka3aTeIbCTBO,
CBSI3aHHEBIE C
napajieIbHOCThIO
MPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOJSIIET0 uepe3
JTAHHYIO TIPSIMYIO Ha
YepTexe 1
MapajuieIbHOT O
JIPYTOU MPSIMOIA.
Pacuér oTHOMICHU

33

[TapannensHas
MPOEKLIHNS,
MpUMEHEHUE IS
IMOCTPOEHUS CEUYECHUI
Ky0a u
rapajuiesenuIeaa.
CaoiicTBa
napajuieaenunena u
MIPU3MBI

34

ITapannenbHbie
IIJIOCKOCTH.
[Ipusnaku




MapajuieIbHOCTH
JIBYX TIOCKOCTEU

35

Teopema o
MapajyieIbHOCTH U
€IMHCTBEHHOCTHU
IIJIOCKOCTH,
MPOXOMSIIEN YEPE3
TOUKY, HE
IPUHAIKATYIO
JAHHOM IJIOCKOCTH 1
CIIEICTBUS U3 HEE

36

CaoiicTBa
napajuieabHbIX
IUIOCKOCTEH: O
MapajuieIbHOCTH
MPSIMBIX TIepEeCced CHUSI
MpU TEpecey CHU U
JIBYX TapajuieIbHbIX
IIJIOCKOCTEU TpeThen

37

CBolicTBa
napasuiesIbHbIX
IJIOCKOCTEMH: 00
OTpe3Kax
napasuiesIbHbIX
MPSMBIX,
3aKJIFOUYEHHBIX MEXY
napajuieIbHBIMU
IUIOCKOCTSIMU; O
IIEPECEYEHNUH MTPIMON




C IByMs
napajuleIbHbIMU
IIJIOCKOCTAMH

38

[loBTOpEHUE:
teopema [Tudaropa
Ha IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4677
/

39

IToBTOpEHUE:
TPUTOHOMETPHUSL
MPSIMOYT OJIBHOT'O
TPEYroJIbHUKA

40

CaoiicTBa Ky0a u
IPSMOYTOJILHOT'O
napasiesienumnesaa

41

Brmaucnenne niaua
OTPE3KOB B KyOe 1
MPSMOYT OJIbHOM

napajuiesienumene

42

[leprieH UK yIAPHOCT
b [IPAAMOU U
mockoctu. Ilpusnak
IEPIIEHIUKYJIAPHOCTH
IPAMON U MJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127
/

43

[IepnenaukynsapHoOCT
b IIPSIMOU U
mnockoctu. [Ipusnak
MIEPIIEHAUKYJIIPHOCTH
MIPSIMOM U IITOCKOCTH

44

Teopema o
CyLLIECTBOBAHNH U



https://resh.edu.ru/subject/lesson/4677/
https://resh.edu.ru/subject/lesson/4677/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/

€IMHCTBEHHOCTH

MPSMOM, IPOXOSIIEH

yepes3 TOUKY

MIPOCTPAHCTBA U

MEPIEHIUKYJISIPHOM K

IJTIOCKOCTH
MPUMEHEHUE Ha
ypoKe
MHTEPAKTUBHBIX
dhopm paboTHI
y4ammxcs:
MHTEJUIEKTYaJIbHBIX
urp,

[Tnockoctu u CTUMYJIUPYIOLITUX

MepHEeHIUKY IS PHBIE 1 https://resh.edu.ru/subject/lesson/6127 | IO3HaBATEIbHYIO

WM TIpSIMBIC B / MOTHUBAIUIO

MHOT'OTpaHHHKAaX IIKOJbHUKOB;
TPyNIIOBOM pabOTHI
WM paboTHI B
napax, KOTopbie
y4aT MIKOJIbHUKOB
KOMaHIHOW paboTe
Y B3aUMO/ICH CTBUIO
C IPYrUMU JI€TbMU;

[Tmockoctu u

MepHEeHIUKY IS PHBIE 1

UM TIPSIMBIC B

MHOT'OTpaHHHKAaX



https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/

47

[lepnenauxyisp n
HAKJIOHHA.
[TocTpoenue
NepIEHINKYJIsIpa U3
TOYKHU Ha NPAMYIO

https://resh.edu.ru/subject/lesson/5443
/

48

[lepniennuxynsip u
HAaKJIOHHAs.
ITocTpoenue
NepIeHIUKYJIsipa U3
TOYKH HA MPAMYIO

49

Teopema o Tpéx
HepIeHIUKYIsIpax
(npsimast u oOpaTHas)

https://resh.edu.ru/subject/lesson/6127
/

50

Teopema o Tpéx
MepIeHINKYJIsIpax
(mpsimast k1 0OpaTHAas)

https://resh.edu.ru/subject/lesson/6127
/

o1

VYron mexny
CKPEIIMBAIOIIUMU CSI
TIPSIMBIMU

52

ITouck
NepHeHIUKYJIIPHBIX
MPSMBIX C TOMOIIBIO
MepHeHIUKY IS PHBIX
TUIOCKOCTEH

53

OproroHansHoe
MIPOEKTUPOBAHUE

o4

ITocTpoenue ceueHuit
Ky0a, Tpu3MBbl,
MPaBUJIbHOU

https://resh.edu.ru/subject/lesson/5444
/



https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/5444/

InmrupaMubl C
IIOMOIIBIO
OpTOTOHAJILHOMU
MPOEKIIUU

55

[TocTtpoenue ceueHuii
Ky0Oa, MpU3MBI,
NIPaBUJIbHOU
IIAPaMUJIBI C
IIOMOIIBIO
OpTOTrOHAJIBHOU
IIPOCKLUHU

56

CummMmertpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO
IIJIOCKOCTH.
[Tmockoctn
CUMMETPH B
MHOTI'OTpaHHHKaxX

57

[Ipusnak
MIEPIEHIUKY I PHOCTH
IPAMON U MJIOCKOCTH
KaK CJIEJICTBUE
CUMMETPUHU

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

58

[IpaBunbHBEIE
MHOT'OTPaHHUKH.
Pacuér paccrosauit
OT TOYKH J0
IIJIOCKOCTH



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

59

[IpaBunbHBEIE
MHOT'OI'PaHHUKH.
Pacuér paccrosuuit
OT TOYKH J10
IIJIOCKOCTH

60

Crioco6s!I Oy CTUTH
MIEPIICHIUKYJISPBI:
CUMMETpPHS, CIIBUT
TOYKH I10
MapayieIbHON
PSM O

61

CaBur 1o
HeMapaJienbHON
IIPsIMOM, U3MEHEHHE
paccTosHUI

62

KonTtponsHas pabora
"B3aumHoe
pacrnoyioKeHue
MIPSIMBIX U
TUIOCKOCTEN B
npocTpaHcTse"

63

IToBTOpEHHUE: yroiu
MEXIY MPSIMBIMHA Ha
IJIOCKOCTH,
TPUTOHOMETPHUSL B
ITPOU3BOJIbHOM
TPEYTOJIbHHUKE,
TeopeMa KOCHUHYCOB

https://resh.edu.ru/subject/lesson/4677

/

IIPUMCHCHHUEC Ha
ypoKe
HWHTCPAKTUBHBIX
¢dopM paboThI
yHaIMXxCsL:
HMHTCJUICKTYAJIbHBIX
urp,
CTUMYJIMPYIOLIUX



https://resh.edu.ru/subject/lesson/4677/
https://resh.edu.ru/subject/lesson/4677/

MTO3HABATEIILH IO
MOTHBAIIHIO
IIKOJIbHUKOB;
TPYMIIOBOI pabOThI
WM paboTHI B
napax, KOTopbie
ydaT MIKOJIbHUKOB
KOMaHJTHOM paboTe
Y B3aHMOJICH CTBUIO
C IPYTHMH JE€THMU;

64

[ToBTOpEeHue: yron
MEXTY
CKPEIIUBAIOIUMUCS
MPSIMBIMH B
MPOCTPAHCTBE

65

I'eomerpuueckue
METO/bI BBIYMCIIEHUS
yTJia MEXKIY
MPSIMBIMU B
MHOTI'OTpaHHHKaxX

66

JByrpaHHbIi yTOJL
CBONMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOI'0
yria

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

/

67

[lepnenaukyisipHbIe
miockoctu. CBolicTBa
B3aHMHO

TIePIICHINKY JITIPHBIX
IUIOCKOCTEH



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

[IpuzHax

eI eHINKYIIPHOCTH
IJIOCKOCTEM; TeopeMa
0 MpsSIMOI
68
repeceueHus JIByX
IJIOCKOCTEN
MEePIIEHANKYIPHBIX
TPETHEHN IIOCKOCTH
IpUBJICUYCHUE
BHUMaHUs
MIKOJIbHUKOB K
[EHHOCTHOMY
. aCIIeKTy
IIpsimoyTONBHBIN
M3y4aeMbIX Ha
napajuieNenume]; .
ypOKax sIBJIICHUH,
Ky0; u3mMepeHus,
69 g OpraHu3aIus ux
CBOICTBA
paboTHI C
MPSIMOYT OJILHOT'O .
MOJIy4aeMoi Ha
napajuiejenuneaa
YPOKE COIUAIBHO
3HAaYUMOM
uHdopmarmein —
UHUIIUUPOBaHHE €€
00CYyXICHHUSI,
Teopema o
JUaroHaIN
70 IIPSIMOYT OJIBHOT'O

napasuiesienunena u
clieIcTBHE U3 HEé




71

Crepeomerpruueckue
W IPUKIAAHBIC
3aJa4yu, CBA3aHHBIC CO
B3aMMHBIM
pacronoxeHueM
MpAMBIX U TJTIOCKOCTHU

72

IToBTOpEHue:
CKpELIMBAIOILUECH
IpsSMBIE,
napaJuie/ibHbIe
IJIOCKOCTHU B
CTaHIapTHBIX
MHOI'OI'PaHHHUKAX

73

[Tapa mapannenbHbIX
IUIOCKOCTEH Ha
CKPCIIMBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXIY
CKpCIIMBAOIUMU CS
IpAMbIMU B TPOCTBIX
CUTyaludax

74

PaccrostHue ot TOUKH
JIO TNIOCKOCTH,
paccTosiHUE OT
MpsMOM 10
IUIOCKOCTH

75

Brruncnenue
pacCTOSIHUN MEXIY
CKPEILMBAOIIMMHU CS




MPSIMBIMU C
MTOMOILIBIO
MEePIEHIUKYISIPHOMN
TIOCKOCTH

TpéxrpanHblil yroi,
HEPAaBEHCTBA JUIs
TPEXTPAHHBIX YTJIOB.

76 Teopema Iudaropa,
TEOPEMbI KOCUHYCOB
U CHHYCOB JJIS
TPEXTPAHHOTO yTJIa
OJIEMEHTHI
cepuaeckoit
77 r€OMETPHHU:
reofe3ndecKue
JIMHUH Ha 3eMIiie
78 KonTponwsnas padora
"Vrael u paccTostHUA"
MIPUMEHEHUE Ha
ypoKe
WHTEPAKTUBHBIX
Cucrematu3anus (bopm padoTe!
y yYaIHIXCS:
3HAHUH
79 " WHTEIDICKTYaTbHBIX
MHororpaHHuK u nrp
€ro JJIEMEHTHI" ’
CTUMYJIHPYIOIIAX
MO3HABATEILHYIO
MOTHBAIUIO

IIKOJIbHUKOB,




IPyNIoBoil paboThI
WM paObOTHI B
napax, KOTopbie
ydaT MKOJIbHUKOB
KOMaHJTHOH paboTe
Y B3aHMOJICH CTBUIO
C IPYTHMH JE€THMU;

80

ITnpamuaa. Bugst
NUPaAMUI.
IIpaBunbHas
nupaMua

https://resh.edu.ru/subject/lesson/4023
/

81

[Ipuzma. [Ipsmas u
HAaKJIOHHAs IPU3MBI.
[IpaBunbHas npusmMa

https://resh.edu.ru/subject/lesson/4023

/

82

IIpsimoit
napaJulesenunesn,
MPSAMOYT OJIBHBIN
napaenenunes, kyo

https://resh.edu.ru/subject/lesson/4023

/

83

Beimykiteie
MHOT'OTPaHHUKH.
Teopema Diinepa

84

Beimykisie
MHOTOTPaHHUKH.
Teopema Ditnepa.
IIpaBusibHBIE U
MOJIyIIPaBUJIbHBIE
MHOT'OI'PaHHUKHU

85

KonTtponbshas pabora
"MHororpaHHuKH"



https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/

ITonsiTHe BekTOpa Ha

https://resh.edu.ru/subject/lesson/4758

IIPUBJICYECHHUE
BHUMAaHUs
LIKOJIBHUKOB K
LIEHHOCTHOMY
aCIIeKTy
M3y4aeMbIX Ha
YPOKax sIBJICHUH,

86 TUIOCKOCTH U B / OpraHu3aIys ux
IIPOCTPAHCTBE ) paboThI ¢
MOJy4aeMou Ha
YPOKE COLUaIbHO
3HAYUMOU
uHpopmarueit —
WHUIIMUPOBAHUE €€
00CYyXJICHHUSI,
87 CymMa BEeKTOpOB
88 Paznoctb BekTOpOB
89 [IpaBuno
napajuiesienumnena
YMHOXEHHE BEKTOPA
%0 Ha YHUCIIO
Pa3noxenue BekTopa
1o 6asucy Tpeéx .
91 BeKTOPOB, He https://resh.edu.ru/subject/lesson/5724
JIe)KaIIuX B OJHOU :
MJIOCKOCTU
92 CkansipHoe https://resh.edu.ru/subject/lesson/5723

Mpon3BeIeHN e

[



https://resh.edu.ru/subject/lesson/4758/
https://resh.edu.ru/subject/lesson/4758/
https://resh.edu.ru/subject/lesson/5724/
https://resh.edu.ru/subject/lesson/5724/
https://resh.edu.ru/subject/lesson/5723/
https://resh.edu.ru/subject/lesson/5723/

93

Brruucnenue yria
MEXIY BEKTOPaMH B
MPOCTPAHCTBE

94

[Ipocreiimme 3agaun
C BEKTOpamMu

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

95

[Ipocreiimme 3agaun
C BEKTOpamMu

96

IIpocTeiimme 3a1aumn
C BEKTOpamMu

97

[Ipocreiimme 3agaun
C BEKTOpamMu

98

0O06001EeHue u
CUCTEMATHU3ALHS
3HAaHUHU

99

0O06001eHne u
CUCTEMATU3aAILI U
3HAHUH

100

Hrorosas
KOHTpOJIbHas paboTa

101

Hrorosas
KOHTpOJIbHas paboTa

102

0O06001EeHue u
CUCTEMATHU3ALHS
3HAHUH

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102



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

11 KUIACC

KoanuecTBo yacos Peanuzanus
Ne DJieKTPOHHbIE NG poBbIE BOCIIMTATEJIBHOIO
n/n Tema ypoxa Bcero Konrpoakubie | - Ipakruieckue o0pa3oBaTe/bHbIE pecypchl MOTEHIHATA
padoThI padoThI ypoKa
MIpUBJICUCHUE
BHUMAaHHUS
HIKOJbHUKOB K
LIEHHOCTHOMY
acCIIeKTy
IToBTOpEHME TEMBI U3y4aeMbIX Ha
"Koopnunats! YpOKax SIBJICHUH,
1 BEKTOPA Ha 1 https://resh.edu.ru/subject/lesson/6083/ | opranm3arms ux
IJIOCKOCTH U B paboThI €
npocTpaHcTae” MOJIy4aeMOH Ha
YPOK€E COLMAIbHO
3HAYNMOU
uH(popmanuen —
WHUIIUUPOBAHUE e
o0CyXIeHHS,
[ToBTOpEHUE TEMBI
5 "Ckansipuoe 1
IIpOU3BE/ICHIE
BEKTOpOB"
IToBTOpEHUE TEMBI
3 "Beruucnenue yria 1
MEX]ly BEKTOpamMH B
npoctpaHcTee”



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

[ToBTOpEHUE TEMBI
"VYpaBHeHUE MPSIMOH,
MPOXOSIIEH Yepes
BE TOYKH"

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

VYpaBHeHue
MJIOCKOCTH, HOpMaJlb,
YpaBHCHHUC
IUIOCKOCTH B
OTpe3Kax

YpaBHeHUE
MIJIOCKOCTH, HOPMAJIb,
ypaBHEHHE
IIJIOCKOCTH B
OTpe3Kax

BekTopnoe
MIPOU3BEIECHUE

JInneitaeIe
HEpPaBEHCTBA,
JIMHEHHOE
MpOrpaMMHUPOBaHUE

JInneilineie
HEpaBEHCTBA,
JIMHEHHOE
porpaMMHUpPOBaHUE

10

AHanuTHYeCcKHe
METOMBI pacuéra
yIiia MEeXay
MPSIMBIMH B
MHOT'OTpaHHHKaX



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

11

AHanuTHYeCcKHe
METO/Ibl pacuéra
yIJla MEXIY
MIOCKOCTSIMH B
MHOTOIpaHHUKaX

12

®opmyna
paccTosIHUSL OT TOYKH
110 TUNIOCKOCTH B
KOOpAMHATax

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

13

Haxoxnenue
pacCcTOssHUM OT
TOYKHU J10 TIIOCKOCTH
B KyOe

https://resh.edu.ru/subject/lesson/4023/

14

Haxoxnenue
paccTosiHUi OT
TOYKH J10 MJIOCKOCTH
B IIPaBUJIbHOU
nupamMue

https://resh.edu.ru/subject/lesson/4023/

15

KonTtponbsHas pabora
"AHanuTu4eckas
reomerpus"

16

Ceuenus
MHOT'OI'PaHHHUKOB:
CTaH/IapTHBIC
MHOT'OI'PaHHHUKHU

IIpUBJICYEHUE
BHUMaHUs
LIKOJIbBHUKOB K
LEHHOCTHOMY
aCIeKTy
M3y4yaeMbIX Ha
YpOKax sIBJICHHI,
OpraHMU3aLus uxX



https://resh.edu.ru/subject/lesson/6083/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/

paboThI C
MoJy4yaeMou Ha
YpOKE COLMaIbHO
3HAYUMOH
uH(popMmaIuen —
WHULIMMPOBAHUE €€
o0cyX1eHus,

17

Ceuyenus
MHOTOT'paHHUKOB:
METOJI CJIENOB

18

Ceuenus
MHOTOI'PaHHHUKOB:
CTaH/IapTHBIE
IUIOCKOCTH,
repeceveHus
MPSAMBIX U
MIOCKOCTEH

19

[TapannensHbIe
NpsIMbI€ U
IIJIOCKOCTH:
napaJuiesbHble
CEUEHHUS

20

[TapamiensHbie
IpsIMbIE U
IIOCKOCTU: pacu€r
OTHOULIEHU I

21

ITapannenbHbie
MpsIMbIE U
IJIOCKOCTH: YTJIbI




MEXIY
CKpELIMBAOIIUMUCS
MPSIMBIMH

22

[lepnenaukynsipHbie
MpsIMBIE U
IIJIOCKOCTH:
CTaH/IAPTHBIE MAPbI
NEpIEHAUKYJIIPHBIX
IIJIOCKOCTEN U
IPAMBIX, CAMMETPUHU
MHOI'OI'PaHHUKOB

23

[lepnenaukyisipHbIe
IpsIMbIE U
IJIOCKOCTH: TeopemMa
0 Tpex
MEPIICHAUKYJIIpax

24

[lepnenaukynsipHbIe
MpsIMbIE U
IJIOCKOCTH:
BBIYUCIICHUS JJIMH B
MHOTI'OIPaHHUKAX

25

IToBTOpEHUE:
101U
MHOT'OYT'OJIbHUKOB,
(bopMyIbl 115
TIOIIAAEH,
CO00paKeHUS
noxo0us

Opranuzanus
nrepcrea
MOTHUBHUPOBAHHBIX
U 3pyIUPOBAHHBIX
00y4JaronmXxcst HaJl
150,
HEYCIEeBAIOIIUMHU
OJIHOKJIACCHUKAMH,




JTAIOIIErO
oOyJarommmcs
COIMAILHO
3HAYUMBIHN OITBIT
COTpyIHUYECTBA U
B3aMMHOMU
ITOMOIIIH.
I'pynnosas,
paboTa B mapax

26

IToBTOpeHue:
oLaau

MHOT'OyT OJIbHUKOB,
hopMybl 1151
MIOIIACH,
CO00paKeHUs
noxo0us

27

[ToBTOpEHUE:
TIJIOIAU
MHOTOYTOJIbHUKOB,
(bopMyITBI 1S
TIOIIAAEH,
CO00pakeHUs
noxoous

28

IInomanu ceueHnit
MHOT'OTPaHHUKOB:
IUIOIA N
TOBEPXHOCTEN,
pa3pe3aHus Ha

https://resh.edu.ru/subject/lesson/4912/



https://resh.edu.ru/subject/lesson/4912/

4acTu, COOOparkeHUs
nonoous

Ilnomanu ceuennit

MHOTOTPAHHHUKOB:
TUI0MIA U
29 MTOBEPXHOCTEM,
pa3pes3aHus Ha
4acTu, COOOpakeHUs
o100us
KonTtponbHas pabora
"[ToBTOpEHME:
30 MHOTOT DaHHUKH,
CCUCHHS
MHOT'OI'PaHHHUKOB"
Opranuzanus
nrepcTBa
MOTHBHUPOBAHHBIX
U 3pyIUPOBAHHBIX
00y4JaroIMXCcst HaJl
17
O0béM Tena. O0beM HEYCIIEBAIOIIUMHU
31 PSAMOYT OJILHOTO https://resh.edu.ru/subject/lesson/4904/ | oIHOKJIaCCHUKaMHU,
napa’suiesenurnena JAIOIIETO
oOydJaronmmcs
COIIMAIBHO

3HAYUMbIH OITBIT
COTPYIHUYECTBA U
B3aMMHOMU
TTOMOIITH.



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

I'pynnosas,
pabota B mapax

32

3agaun 00 yABOCHUH
Ky0Oa, 0 KBaipaType
Ky0a; 0 TPHUCEKIINHN
yria

33

Crepeomerpuueckue
3aJ]auu, CBS3aHHBIE C
00bEMOM

IIPSMOYT OJIBHOI'O
napaJuleenunena

34

[MpuknagHbie 3a1a4H,
CBSI3aHHBIE C
BBIYHCIEHUEM
00BEMa

MPSIMOYT OJILHOTO
napajuielenure/a

35

O06béM npsmoit
MIPU3MEI

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

MIpUBJICYCHUE
BHUMAaHUS
HIKOJILHUKOB K
LEHHOCTHOMY
acCreKkTy
M3y4aeMbIX Ha
YpOKax sIBJICHHI,
OpraHu3aIms ux
paboThI C
MOJIy4aeMou Ha
YpOKe COLUaIbHO
3HAYUMOU



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

uH(popmauen —
WHULIMMPOBAHUE €€
o0cyX1eHus,
BBICKa3bIBaHUS
y4ammMHucs
CBOETO MHEHUS 110
€€ MOBOY,
BBIPAaOOTKH CBOETO
K HEl OTHOILIEHUS

36

CrepeoMerpudeckue
3aJ]auu, CBS3aHHBIC C
BBIYUCIICHUEM
00BEMOB TIPSIMOIA
MIPU3MBI

37

[Ipuknannbie 3a7a4u,
CBSI3aHHBIE C
00BEMOM TIPSIMOit
MIPU3MBI

38

Brruncnenue
00BEMOB TEN ¢
ITOMOILBIO
ONPENETEHHOT O
uHTerpanga. O0béM
HAKJIOHHOW MPU3MBbI

https://resh.edu.ru/subject/lesson/4046/

39

Brrancaenmne
00BEMOB Te ¢
IIOMOIIBIO
ONPEAETEHHOTO



https://resh.edu.ru/subject/lesson/4046/

unrerpaia. O0béM
IIUpaMu bl

40

®opmyna 06béMa
MU PAMH/TBL.
OTtHomrenne
00BEMOB TTUPAMUJL C
O0IIMM yTJIOM

41

®opmyina 0obéMa
MU PAMHU/TBL.
OrtHouIcHUE
00BEMOB MU PAMUJ C
00IIMM yTJIOM

42

CrepeomeTpudecKue
3a/1auu, CBSI3aHHbIE C
00bEMamMu
HAKJIOHHOW MPU3MBI

43

Crepeomerpruueckne
3aJ1a4M, CBSI3aHHBIE C
o0béMamu
MTUPAMUJIBI

44

[Ipuknannsie 3anaun
o TeMe "O0BEMBI
Ten", CBSI3aHHBIC C
00HEMOM HAKIOHHOMH
MIPU3MBI

45

[Ipuknannsie 3agauu
o TeMme "OO0BEMEI
Ten", CBSI3aHHBIC C
00BbEMOM TUPaMUJIbI




[Ipumenenue

00BEMOB.
46 Brruucnenne
paccTosiHus 10
IIJIOCKOCTH
KonTtponbsnas pabora
47 "O6béM
MHOrOrpaHHukKa"
IIPUBJICUEHU E
BHUMAaHUS
HIKOJIbHUKOB K
LIEHHOCTHOMY
acIIeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHHI,
OpraHu3alus ux
Hwmnaapuyeckas paboTHhI C
IIOBEPXHOCTD, MOJIy4aeMOH Ha
48 obpa3yromue https://resh.edu.ru/subject/lesson/6300/ | ypoke coluaibHO
LWJIMHAPUYECKON 3HAYUMOM
ITOBEPXHOCTH uH(popmanuen —
WHULMUPOBAHUE €€
o0cyX1eHus,
BbICKa3bIBaHU
yUalMMUCS

CBOETO MHEHHS I10
€€ MoBOoxY,
BBIPAaOOTKH CBOETO
K HEil OTHOIIICHUS



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

49

Humanap. Ipsamoit
KpPYroBOM LUJIAHAP.
[Imomans
ITOBEPXHOCTH
HUAITUHIpPA

50

Konnueckas
MTOBEPXHOCTb,
oOpa3yromme
KOHHYECKOMU
noBepxHocTH. KoHyc

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

51

Ceuenue koHyca
TUIOCKOCTBIO,
napajuiebHON
TUIOCKOCTH
OCHOBAHMU

https://resh.edu.ru/subject/lesson/4912/

52

YceuéHHblii KOHYC.
N3obpakenne
KOHYCOB U
yCe4EHHBIX KOHYCOB

53

ITnomaas OOKoOBOM
MMOBEPXHOCTH U
MOTHOM
MMOBEPXHOCTH KOHYyCa

o4

ITnomans 60KOBOM
MTOBEPXHOCTH U
MOJHOMN
MMOBEPXHOCTH KOHYyCa

55

CrepeomeTrprueckue
3aJla4M Ha



https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4912/

JIOKa3aTeIbLCTBO B
BBIYHCIICHUE,
MOCTPOCHUEM
CEUCHUH WINHIPA,
KOHYcCa

Crepeomerpruueckue
3aJjauu Ha
JI0Ka3aTeNNbCTBO U

56 BBIUKCIIEHHE,
MOCTPOCHUEM
CEYCHUI LUITUHPA,
KOHYca
OpraHu3aus
necrea
MOTHBUPOBAHHBIX
U SPYAUPOBAHHBIX
yuanmxcs HajJ ux
HEYCIIEBAIOIIUMHU
OHOKJIACCHUKAMU,
IIpuknanusie 3anauu, JAroIIEro
57 CBSI3aHHEIE C [IKOJIbHUKAM
UIHHIIPOM COIHAILHO

3HAYUMBIN OTBIT
COTPYIHUYECTBA U
B3aMMHOHU ITOMOIIHA
pabota ¢ TeKcTaMu
EI'D rpynnosas
pabota i
paboThI B mapax




58

[Ipuknannsie 3a1a4u,
CBS3aHHEIE C
UIUHIPOM

59

Cdepa u map

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

60

[Tepeceuenue chepsl
W 1mapa ¢
IIJIOCKOCTBIO.
Kacanue mapa u
cdepbl MIOCKOCTHIO.
Bun u nzobpaxenue
apa

https://resh.edu.ru/subject/lesson/4912/

61

[lepeceuenue chepsl
U 11apa c
IIJIOCKOCTBIO.
Kacanue mapa u
cepbl MIOCKOCTHIO.
Bun u nzobpaxenue
mapa

62

VYpaBHeHue chepsl.
[Mnomans chepsr u
e€ gacreit

63

Cummertpus chepsl 1
mapa

64

Crepeomerpuueckue
3aJauu Ha
JI0Ka3aTeNbCTBO U
BBIYMCIICHHE,
CBSI3aHHBIE CO
cdepoii u mapom,



https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4912/

MMOCTPOEHUEM UX
ceueHui
MJIOCKOCTBIO

65

Crepeomerpruueckne
3aJla4y Ha
JI0Ka3aTeNbCTBO U
BBIYHUCIICHUE,
CBSI3aHHBIE CO
cdepoii 1 mapom,
NOCTPOEHUEM UX
CceYeHun
IJI0CKOCTBIO

66

[Ipuknannsie 3a7auu,
CBSI3aHHBIE CO
cdepoii u mapom

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

67

[ToBTOpEHuE:
OKPY>KHOCTh Ha
IJIOCKOCTH,
BBIYHCIICHUS B
OKPY>KHOCTH,
CTaHJapTHbIE
o100us

68

Pazmmannie
KOMOMHAIIMH Tel
BpAIICHUS U
MHOTOI'PaHHHUKOB

69

3agadu mo TeMe
"Tema u

https://resh.edu.ru/subject/lesson/5525/



https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/5525/

MTOBEPXHOCTH
BpaieHus"

3agayu mo TeMe

70 "Temna n
TTOBEPXHOCTH
BpateHus"
KonTtponbHas pabora
71 "Tema n
MTOBEPXHOCTH
BpamieHus"
OpraHu3amus
niedcTBa
MOTHBHUPOBAHHBIX
U DPYAUPOBAHHBIX
yYaIuxcs Haj UX
HEYCIEBAIOIINMHU
OJTHOKJIaCCHUKaMH,
79 ?fc?;zwng?:gf;{e https://resh.edu.ru/sub?ect/lesson/4904/ iizie;;KaM
https://resh.edu.ru/subject/lesson/5629/
MPSAMOTO IUJIMH/IpA COIMAJILHO
3HAYUMBIH OITBIT
COTPYIHHYECTBA U
B3aMMHOM IOMOIIN
paboTa ¢ TeKCTaMu
EI'D rpynnoBas
paboTa wiu
paboThI B Mapax
73 Beraucnenne

00BEMOB TEII ¢



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

ITOMOIIBIO
ONpENENEHHOrO
unrerpana. O0béM
KOHyca

74

[Tmomaau 60KOBOM U
TOJHOH
MOBEPXHOCTH KOHYCa

75

Crepeomerpuueckue
3a7a4yMl, CBA3aHHBIE C
BBIUUCIICHHEM
00bEMOB LIMIIMHIPA,
KOHYca

76

IIpuknanusie 3aga4uu
o teMme "OO0BEMEI U
IUIOIA N
noBepxHocrei Ten"

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

77

OO6béM mapa u
IIIApOBOT'0 CEKTOPA.
Teopema 00 00bEMe
wapa. [Inomans
cdepsl.
Crepeomerpuueckue
3a]]auu, CBS3aHHBIE C
BBIYUCIICHHEM
00bEMOB 11apa,
[IapOBOTO CErMEHTa
Y IapOBOT'0 CEKTOpa

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

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

78

IIpuknannsie 3aga4un
1o teMe "O0BEMEBI



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

Ten", CBSI3aHHBIC C
00BEMOM 11apa u
IJIOMIABIO chephl.
CooTHoreHus
MEX]y ILTOIAIMHI
MMOBEPXHOCTEN U
o0béMamMu
IMOJIOOHEIX TEll

79

ITonoOHBIE Tena B
IPOCTPAHCTBE.
H3menenne o0bEMa
TIPH MTOT00HH.
Crepeomerpuueckue
3aJla4M, CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB TEd U
IUIOIIACH
MMOBEPXHOCTEN

https://resh.edu.ru/subject/lesson/4911/

80

KonTtponbHas pabora
"[Tnomamgu
IIOBEPXHOCTH U
00BEMBI KPYIJIBIX

n

TCII

81

JBHKEHUS
POCTPAHCTBA.
OTtob6paxeHus.
JBHKEHUS U
paBeHCTBO uryp.

https://resh.edu.ru/subject/lesson/6297/



https://resh.edu.ru/subject/lesson/4911/
https://resh.edu.ru/subject/lesson/6297/

O061mmue cBoiicTBa
JIBMYKEHUH

82

Bunn aBrxkennii:
napauieabHbII
MepeHoc,
LIEHTpaJIbHAs
CUMMeETpHS,
3epKaJibHas
CUMMETpHSI, IOBOPOT
BOKPYT MPSIMOU

83

[IpeoGpazoBanus
nonobus. Ipsamas u
cdepa Ditnepa

84

I'eomerpuueckue
3a/1a4u Ha
MIPUMEHEHUE
JIBUOKCHUS

85

KonTtponbHas pabora
"BexTopsl B
npocTpaHcTse"

86

O06o06mmaromiee
noBtopeHue 11
MOHATUI U METO/IOB
Kypca reoMeTpuun
10-11 xmaccos,
cHCTeMaTH3anus
3HAHUU:
"[TapamienbsHOCTh
MPSIMBIX U

OpraHu3aIys
medcTBa
MOTHBHPOBAHHBIX
U 3pYAUPOBaHHBIX
yyamuxcs Hajl uX
HEYCIICBAIIUMHU
OJTHOKJIACCHUKAMH,
JIArOILEro
MIKOJIbHUKAM




IJTIOCKOCTEN B
npocTtpaHcTae"

COIMAJILHO
3HAYUMBIN OIBIT
COTpyIHHUYECTBA U
B3aHMMHOM ITOMOIIHA
paboTa ¢ TeKCTaMu
EI'D rpynnoBas
paboTa nnm
paboThI B mapax

87

O06o06maroiiee
noBtopeHue 11
MOHATUI U METO/IOB
Kypca reoMeTpuun
10-11 xmaccos,
cHCTeMaTH3anus
3HaHui: "BekTopsl B
npoctpaHcTae”

88

Ob6o0maromiee
noBTopenue 11
MOHATUA U METO0B
Kypca reoMeTpuu
10-11 xmaccos,
CHUCTeMaTH3aLUs
3HaHui: "BekTopsl B
npoctpaHcTBe”

89

O06o06maroiiee
noBtopenue 11
HOHITUU U METOIOB
Kypca reoMeTpuu
10-11 xiaccos,

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



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

CHCTEMaTH3aLUs
3HaHui: "O0beM
MHOTOrpaHHHKA"

90

O6o0maromee
noBtopenue 11
IMOHSATHH B METOOB
Kypca reoMeTprH
10-11 xiaccos,
CHCTEMAaTH3aIis
3HaHui: "O0beM
MHOrorpaHHuka"

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

91

Ob6obmaromee
nostropenue 11
MOHITHH W METO/I0B
Kypca reoMeTpuu
10-11 xmaccos,
CHUCTEMaTH3aIUs
sganui: "Thnomann
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX

ten"

92

O06o06mmaromiee
noBTopeHue 11
MOHATUI U METOJIOB
Kypca reoOMeTpUH
10-11 xmaccos,
CHUCTEMAaTH3aIUs
sHanui: "Thnomanu
MTOBEPXHOCTH 1



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

00BEMBI KPYTJIBIX

n

TCII

93

Hrorosas
KOHTpOJIbHas paboTa

94

Hrorosas
KOHTpOJIbHas paboTa

95

IToBTOpEHuE,
0000111eHNE U
CHCTEeMaTH3aIlH
3HAHUM

96

Hcropus pa3sutus
CTEPEOMETPHUH KaK
HayKH U €€ poJib B
pa3BUTHH
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

97

Ucropus pazButus
CTEPEOMETPUH KaK
HayKU U €€ pOoJib B
pa3BUTHH
COBPEMEHHBIX
UHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Hcropus pa3sutus
CTepEOMETPUHU KaK
HayKH U e€ poJib B




pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOIOT U

99

Ucropus pazButus
CTEPEOMETPHUH Kak
HayKU U €€ pOoJib B
pa3BUTHH
COBPEMEHHBIX
UHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

Hcropus pa3sutus
CTEPEOMETPHUH KaK
HayKU U €€ poJb B
pa3BUTUU
COBPEMEHHBIX
UHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

101

Ucropus pa3Butus
CTEPEOMETPUH KaK
HaYKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WHXKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI




Hcropus pa3sutus
CTEpEOMETPUHU KaK
HayKHU U €€ poJb B
pa3BUTUU

102 1
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT UM
OBIIEE KOJIMYECTBO
YACOB I1O 102

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Aranacsu JI.C. I'eomerpust, 10—11 xmaccel: yue0. 1ist o01ieodpa3oBar.
yupexaenuii: 6a3zoBsiii v mpodui. yposuu. / JI.C. AtanacsH, B.®. byrysos, C.b.

Kagomues u ap. — 18 uzn. — M.: Ilpoceemenue, 2009. — 255 c.

METOINYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

['eometpus. 10 kmace. Junaktudeckue maTtepuanbl. bazoBelit U yriyOeHHBIN
YPOBHH

['eomerpus. 10 knacc. [loypounsie pazpadotku k YMK JI.C. Atanacsina u ap.
dIr'oC

['eomerpusi. 10-11 kmaccel. CaMOCTOSATHIIBHBIE M KOHTPOJIbHBIE PaOOThI K
yueOHuky JI. AranacsiHa

['eomerpus. 10 kmacc. KontponsHo-u3mepurensHbie matepuansl. OI'OC
['eometpus. 10-11 xnace. Kontponshbie paboTsl. ba3oBblii 1 yriyOaeHHbIH
YPOBHH

bopuc 3uB

['eomerpus. 11 kmacc. Junaktuueckue matepuaibl. ba3oBbiid U yriayOaeHHBINA
YPOBHHU

Astop kauru: 3uB bopuc I'epmanoBuy

['eomerpus. 10 kmacc. Pabouast Terpans. ba3oBblit u mpoduiIbHBIN yPOBHHU.



®dI12019

Agtopsl kauru: ['nazkoB FOpuit Anexcanaposuy, FOquna Mpuna Uropesna,
byry3oB Banentnn ®@enoposuu

['eomerpus. 11 kimacc. Pabouas terpans

ABtopsl kHUrU: byry30B Banientun ®@enoposny, FOauna Upuna Uropesxa,

['maskoB IOpuit AnexcanapoBud

HUAD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-
10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-
v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-
proizvedenie-9283

https://resh.edu.ru/subject/lesson/4724/
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-
v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-
prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-
v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-
proizvedenie-9283

https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-



10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048

https://resh.edu.ru
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