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HOACHUTEJIBHASA 3AIIMCKA

['eomeTrpus siBasieTcss OAHMM U3 0a30BBIX KYypCOB Ha YpPOBHE CpEIHETrO
oO1ero o0pa3oBaHMsl, TaK KaK 00€CIeYnBaET BO3MOXKHOCTh U3YUYEHUS JUCIUILUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH W NPEAMETOB T'yMaHWUTAPHOI'O IUKJIA.
[lockonbky  JOrMYEeCKO€  MbIIIIeHHE,  (opmMupyemMoe  IpU  H3YUYEHUU
00y4aronIMMUCS MOHSATUWHBIX OCHOB I'€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
IOCTPOCHUU LIENIOYKHU JIOTUYECKUX YTBEPIKJICHUMN IPU PEIIEHUU T€OMETPUUECKUX
3aJa4, YMEHWE BBIABUraTb MW OINPOBEpPraTb THUIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS IPU PELICHUM 3a/a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YACTHOCTH
¢bu3nUecKux 3a1ad.

Llens ocBoeHUs: mporpaMmsbl yueOHOTO Kypcea «I'eomeTpus» Ha yriiyOJI€HHOM
YpOBHE — pa3BUTUE UHAUBUIYAIBHBIX CHOCOOHOCTEH OOydamomuxcs Mpu
M3Y4YEHUU T€OMETPUH, KaK COCTABISIONICH MpeIMeTHON obnactu «MaTemaTuka u
nHpopmaThka»  Yepe3  O0eCIeYeHHWE  BO3MOXKHOCTH  TNPUOOPETEHHS] U
UCIIOJIb30BaHUs Oosiee TIIyOOKUX TEOMETPUYECKUX 3HAHUM ©  JIEUCTBUH,
crenuUUHBIX TEOMETPUH, U HEOOXOIUMBIX JIJISl YCIIEIIHOTO MPO(ECCHOHAIBHOTO
o0pa3oBaHus, CBI3aHHOTO C UCTIOJb30BaHUEM MAaTEMAaTHUKH.

[IpuopuTeTHBIMU 3aJa4aMH Kypca TE€OMETpUM Ha YriayOJE€HHOM YpOBHE,
PACIIUPSIIONIMMU U YCHJIUBAIOITUMU KypC 0a30BOTO YPOBHS, SBIISIFOTCS

pacIIMPEHNE NPEACTABICHUS O TEOMETPUN KAK YaCTH MUPOBOU KYJIBTYPHI U
(dhopMHUpOBaHNE OCO3HAHMS B3AUMOCBSI3U T€OMETPHUH C OKPYKAIOIUM MUPOM;

dbopMHUpOBaHUE TIPEICTABICHUS O TMPOCTPAHCTBEHHBIX (HUTrypax Kak o
BAKHEMIINX MATEMAaTUYECKUX MOJENAX, IO3BOJAIOLIMX OINMCHIBATH U HM3ydaThb
pa3HbIC SABJICHUS OKPYXKAIOIIETO MUPA, 3HAHUE IIOHATUHHOIO anmapara 1o pasaeiny
«CtepeomeTpusi» y4eOHOTO Kypca reOMEeTpHH;

dbopmupoBanue YMEHUS BIIAJICTh OCHOBHBIMU MOHATUAMH 0
IPOCTPAHCTBEHHBIX (Urypax M HX OCHOBHBIMU CBONCTBaMH, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX MPUMEHSTh, YMEHHUS OKa3bIBaTh TEOPEMbI M HAXOAUTh
HECTaHJapTHHIE CIIOCOOBI pellIeHUs 3a/aY;

dbopMupOBaHHE YMEHUS PACIO3HABATH HA YEPTEKax, MOJACISAX U B peajbHOM
MUpE MHOIOTPAaHHUKHM U Tela BpalleHUs, KOHCTPYHPOBATH TE€OMETPUUYECKHUE
MOJIEIIN;

dbopMHUpOBaHUE MMOHMMAHMSI BO3MOXHOCTH AKCMOMATHYECKOTO MOCTPOEHUS
MaTE€MaTUYECKUX TeopHil, (OpMHUPOBaHHE MOHUMAHUS POJIM AKCUOMATUKH MpPH
IIPOBEIECHUN PACCYKICHHI;

dbopMHUpOBaHUE YMEHHUS BIIaJIETh METOAAMHU JOKA3aTEIbCTB M aJITOPUTMOB
pELICHUs, YMEHHUSI UX NPUMEHATH, MPOBOAUTH JIOKA3aTEIIbHBIE PACCYXICHUS B
XOJI€ PEUIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IIPAKTUYECKUM COIAEPKAHUEM,
dbopMHUpOBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JOKAa3aTeNbCTB  MpH



000CHOBAaHUU MAaTEMAaTHUYECKUX YTBEPKICHUM U POJTM aKCUOMATHUKH B IPOBEACHUU
JICTYKTUBHBIX PACCYXICHHIA,

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIUICKTYAIbHBIX U  TBOPYECKUX
CITOCOOHOCTEHN 00ydJaromuxcs, MO3HABATEIbHON aKTHBHOCTH, MCCIIEI0BATEIBCKUX
YMEHHH, KPUTUYHOCTH MBILUICHHUS, HHTEpeca K U3YUeHHIO T€OMETPUH;

dbopmupoBanue (HyHKIIMOHAIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHH:
YMEHHsI paclo3HaBaTh MPOSBICHUS T'€OMETPUUECKUX TOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEHN B peasibHbIX >KHU3HEHHBIX CUTYAIMsIX U MPU H3YYEHUU JIPYTUX
y4eOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEANbHBIX CHUTYyallud, MCCIEAOBAHUS TOCTPOEHHBIX MOJENEH,
UHTEPIPETALNN MTOJTYYSHHBIX PE3yJIbTAaTOB.

OCHOBHBIMU COZCPKATEIbHBIMU JIMHUSAMU y4eOHOro Kypca «l eomeTpusi» B
10-11 «xmaccax sBusitores: «lIpsMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Temna BpameHus», «BekToppl U  KOOpAWUHATH B
IPOCTPAHCTBEY, «J{BHKEHHSI B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «YyMETh ONEPUPOBATH
NOHATUSMUY», PEICBAHTHBIMU TEOMETPUU Ha YIIyOJIEHHOM YpOBHE OOYYEHHs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJAEPIKATEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMHupoBaHHE  JIOTMYECKUX YMEHHM  pachpeienseTcss He TOJBKO IO
CoJIepKaTeJIbHBIM JTUHUSM, HO U 110 rogam oOydenus. Coaepxxanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHUs1 DenepanbHON paboueit
IPOrpaMMBbl, pacHpenei€éHHbBIM N0 rojaM OOy4eHHs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCAM O0YyYarOIIHUeCs
oOpamajich HEOJHOKPATHO. OTO TMO3BOJIIET OpPraHU30BaTh  OBJIAJICHHE
r€OMETPUYECKUMHU TOHSITUSIMU U HaBBIKAMU IOCJIEI0BATEIHLHO U MOCTYIATENbHO, C
cOOJII0/ICHUEM TIPUHIUIIA MPEEeMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN OOYYaIOIIUXCS, PACIIUPSIS U YTIayOssis
e€, o0pa3ys MPOYHbIE MHO>KECTBECHHBIC CBSI3H.

[lepexon kK U3y4EHUIO T€OMETPHUH Ha YIITYOJIEHHOM YPOBHE TTO3BOJISIET:

co3gath ycinoBus st auddepeHnmanu  00y4deHUsS,  IOCTPOCHHUS
UHAMBUAYAIbHBIX O00pa30BaTEIbHBIX MPOrpaMM, OOECHEeUuTh YIIIyOJIEHHOE
M3y4YeHHUE TEOMETPUHU KaK COCTaBIIsIoNIeH yueOHoro npeamera «MaremaTrkay;

MOJIFOTOBUTH OOYYAIOIUXCS K NPOAODKCHHIO M3YyUEHHUS MaTeMaTHKU C
yaéToM BBIOOpa Oymymiedt mpodeccuu, obecrednBasi MPEEMCTBEHHOCTh MEXKTY
001uM 1 TpodeCCHOHATBHBIM 00pa30BaHUEM.

Ha wuzyuenue yueGHOro kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Heaenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIEJIIO).



COAEPXAHUE OBYYEHUA
10 KITACC

IIpsiMmble ¥ MUIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, mOpsmas, IJIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 aKCMOMaTHYECKOM TIIOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHU U CIEACTBUS U3 HUX.

B3auMHOE pacnonoxkeHwe MNpsAMbIX B IPOCTPAHCTBE: IEPECEKAOLIUECS,
napajulesibHble M CKpeluBaromuecss npsimbie. [Ipu3Haku CKpenIMBarOnIuXCs
npsAMbIX. [lapamnenbHOCTh NPSAMBIX U INIOCKOCTEW B IPOCTPAHCTBE: MAPAJIICIIbHBIE
MpsIMbIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPSAMBIX, TAPALICIBHOCTh IPSIMOM
u 1iockocTH. IlapannenbHoe W LIEHTpalbHOE NPOEKTUPOBAHME, H300paKEHUE
¢uryp. OcHOBHBIE CBOWCTBa MapaJjIeIbLHOIO MNpPOeKTUpoBaHus. I3o0paxenue
buryp B mapajuiesIbHON MPOEKIMH. YTJIbl C COHANPABIEHHBIMH CTOPOHAMHU, YTOJ
MEXKy NPSAMBIMU B IPOCTpaHCTBE. llapajuieIbHOCTH IIIOCKOCTEN: MapajuleiIbHbIE
TJTIOCKOCTH, CBOMCTBA MMapAJUICIIbHBIX TTOCKOCTEM. [Ipocreitmue
MPOCTPAHCTBEHHbIE (UTYyphl Ha TIJIOCKOCTU: TETpaj’ap, Mapaljiesienumnes,
MIOCTPOEHHUE CEUYCHUM.

[leprieHIUKYIAPHOCTD MPSAMOW U IUIOCKOCTH: NMEPICHAUKYISPHBIE IIPSMbIC B
IPOCTPAHCTBE, IIPSAMBIC IApAJUICIbHBIE W IEPIEHAUKYISAPHbIE K IUIOCKOCTH,
IPU3HAK NEPHNEHAUKYJISIPHOCTH IPSAMOW U IUIOCKOCTH, TEOpeEMa O NpsIMOU
NEPIEHNKYIISPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOCKTUPOBAHUE.
[leprieHIUKYISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  IUIOCKOCTH,  Hpoekiuss  (GUrypel Ha  IJIOCKOCTb.
[leprieHIMKYISAPHOCTh  IUIOCKOCTEM: MPU3HAK  IEPIEHAUKYJISIPHOCTH  JIBYX
mIockocTer. Teopema 0 TpEX NMeprneHaUKYIsApax.

VYribsl B IPOCTPAHCTBE: Yroa MEXAY NPSIMOM M IUIOCKOCTBIO, JBYTPAaHHBIN
yroJ, JUHEUHBIA yTrOoJ JBYTpaHHOIO yrija. TpEéXrpaHHbII U MHOTOTPaHHBIE YIJIBL.
CBoiiCTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBoiCTBa IIOCKUX U
JIBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCMHYCOB M CHHYCOB JUJIs
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKHu

Buapl MHOrorpaHHukoB, pa3BépTka MHororpaHHuka. [Ipusma: Nn-yronpHas
npu3Ma, mpsiMasi 1 HaKJIOHHasi IPU3MbI, OOKOBasi U TMOJIHASI IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsIMOYrOJbHBIA  MapajuiClieNUIE]] ©W  €ro  CBOWCTBA.
Kparyaiiiure mnyty Ha NOOBEPXHOCTM MHOIOrpaHHHKA. Teopema OJiliepa.
[IpoctpanctBenHas teopema Iludaropa. Ilupamupma: nN-yronbHass OUpaMUna,
npaBwibHasg M yceu€HHas nupamuabl. CBoiicTBa péOGep M OOKOBBIX TIpaHei
MpaBWIbHOW TMpaMubl. [IpaBuUIbHBIE MHOTOTPaHHUKHU: MpPAaBUJIbHAS TMpPU3MaA H



MpaBWIbHAsl NUPAMUIA, MPAaBWIbHASA TPEYrojibHasE MNUPaMUIa W MPABUIIbHBIN
tetpasdap, KkyO. IlpeacraBieHume o TpaBUIBLHBIX MHOTOTPAHHHUKAX: OKTadIp,
JOJIEKa’dAp U UKOCABP.

Breruucienne 5S1€MEHTOB MHOTOTPAHHHMKOB: péEOpa, AMAroHa M, YTIIbL.
[Tnomans OOKOBOW TOBEPXHOCTH U TIOJHOW TOBEPXHOCTH TMPSMON TPHU3MBEI,
IUIOMIA b OCHOBAaHHWM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSAMON TPHU3MEIL.
[Tnomans OOKOBOM TOBEPXHOCTH M TOBEPXHOCTH TMPABUIBHON IMMHPAMHUIBI,
TeopemMa O IJIOIA N YCEUEHHON MUPaMUIBL.

CummeTpuss B NOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUM  IPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B NpPaBUIBHOM MHOTIOIPAHHUKE: CHUMMETPHUS
napajjieienuneaa, CUMMETPHUSl MPaBUIIBHBIX MPHU3M, CHUMMETPHS IPaBUIBHON
OUpPaMUIBIL.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsiTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOpPHl KOJUIMHEAPHBIC, COHANPABICHHbBIE M IPOTHUBOIOJIO)KHO
HaIIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBOKCTBA CI0KEHUSI BEKTOPOB. CBOKWCTBA YMHOXKEHHUS BEKTOpPA HA YMCIIO.
[lonsaTe kKoMIuUTaHapHblE BEKTOpPHL. lIpH3HAK KOMILIAHApPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pa3oKEHUH BEKTOpa II0 TPEM
HEKOMIUIaHApHbIM  BekTtopaM. [IpsmoyronpHas  cucTteMa  KOOpJIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIQy KOOpJAWHATAMU BEKTOpa U
KOOpAMHATAaMHU TOYEK. YToa Mexay BekTopamu. CKalIsIpHOE NPOU3BEICHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTh IPAKIAHCKOM MO3UIIUH 00YUYaOIIETOCs! KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJieHa  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
MpOIEAYyp TpakaaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI M JIPYroe), yMEHHue
B3aUMOJICHICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSIMU ¥ HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIMTAHUE:

c(hOpMHUPOBAHHOCTh POCCUMCKON TPakIaHCKOW HMIESHTUYHOCTH, YBAXKEHUS K
IIPOLJIOMY M HACTOSIIEMY POCCHUICKONW MAaT€MAaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTHKEHUAM POCCUMCKAX MAaTEMaTHKOB U POCCUMCKOW MAaTEMATHYECKOM IIKOJIBI,
UCIIONIb30BaHUE JTHX JOCTHKEHHH B JAPYrUX HayKax, TEXHOJOTusx, cdepax
SKOHOMUKHY;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JAYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoja, COPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMS, ITHUYECKOTO MOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JOCTWKEHUW HAayKu U JAEATEIbHOCTbIO YUYEHOIO, OCO3HaHUE
JUYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOrO OyAyIIEro;

4) 3cTeTHYecKoe BOCIIMTAHME:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKJIIOYAs 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/1au, PEIICHUM, pacCyXACHHUM, BOCOPUUMUYHUBOCTh
K MaTeMaTHYECKUM acCIleKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocIUTAHUE:

cOPMUPOBAHHOCTh YMEHUSI TMPUMEHSITH MaTeMaTUYeCKHEe 3HaHUS B
MHTEpecax 3J0pOBOT0 U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pPOBbIO (3I0pOBOE MHUTAaHHE, COANIAHCUPOBAHHBIN PEXKUM 3aHATUU U
OTJIbIXa, peryisipHas Quanyeckas akTUBHOCTbH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
MIPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHOM €SI TEIIBHOCTHIO;

6) TpynoBOE BocIMTaHHE:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
paznuyHbiM  cdepam  TpodecCHOHANBbHON  EATENbHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOM M €€ MNPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBINM BHIOOD
Oynymieil mpodeccuu W Ppeaqu30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh W CIOCOOHOCTh K  MaTreMaTH4YeCKoMy  OOpa3oBaHHIO U



caM0OOpa30BaHUIO Ha TMPOTSIKEHUU BCEH JKU3HH, TOTOBHOCTH K AaKTUBHOMY
YYaCTHIO B PEHICHUHU MPAKTUYECKUX 3a]1a4 MATEMaTUYECKOW HATPaBJIECHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh  JKOJOTHYECKOW KYyJIbTYphbl, TOHHUMAaHUE BIMSIHUS
COLIMAJIBHO-?)KOHOMUYECKUX MPOLECCOB HA COCTOSHUE NMPUPOAHOM M COLMATIBHOU
Cpellbl, 0CO3HAHUE INI00ATLHOTO XapaKTepa SKOJIOTMYECKUX MPOoOJIeM, OpUEHTALIUS
Ha TpPUMEHEHHWE MAaTEeMaTHYeCKMX 3HAHUW M peuieHus 3axad B 00JacTH
OKPYXKAIOIIEW Cpenbl, IJAaHUPOBAHHE IIOCTYNKOB K OLEHKH HX BO3MOYKHBIX
MOCJIEICTBUI JIJISI OKPYKAKOIIEH CPEBI;

8) neHHOCTH HAYYHOI0 O3HAHUS:

c(OPMUPOBAHHOCT MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAaykM U  OOILECTBEHHOW TMpaKTHKU, [OHUMAaHUE
MaTeMaTHYeCKON HayKu Kak cdepbl YelOBEYEeCKOW esATeNbHOCTH, ATaroB &
pa3BUTHUS M 3HAYMMOCTHU JUIS DPa3BUTUS LMBUJIM3ALUU, OBJIAJICHUE SA3BIKOM
MaTeMaTUKM W MaTEMaTH4YEeCKOW KYyJIbTYpOW KakK CpEICTBOM IIO3HAHUS MUPA,
FOTOBHOCTb OCYLIECTBJISITh IPOCKTHYIO M HCCIENOBATENbCKYIO JIESITEIBHOCTD
WHJMBHUIYaJIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIE YHHBeEPCAIbHbIE yUeOHbIE AelcTBUS

ba3oBrble j1ornyeckune 1eHCTBUA:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TOHSATUM, OTHOIIEHUH MEXIy TMOHATUIMH, (POPMyIHpPOBATH
onpeeseHus] OHITHM, YCTaHABIMBAThH CYLIECTBEHHbBIN NMPU3HAK KIACCU(PUKALIIH,
OCHOBAHMS J11 000OIIEHUS U CPAaBHEHHUSI, KPUTEPUU IIPOBOIMMOI0 aHAIIN3a;

BOCIIPUHUMATh,  (OPMYJIMpPOBATH U  IpeoOpa3oBbIBATh  CYXKICHUSA:
YTBEPAUTENbHbBIE U OTPULIATEIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISIBIISITH MaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOJAEHUSAX U YTBEPKACHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUMIA;

JenaTh BBIBOABI C HCIIOJB30BAHWEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIFOUSHHUI 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSATENIHLHO JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(IpsiMBIE€ ¥ OT IPOTHUBHOTO), BBICTPAUBATH APTYMEHTALIUIO, TPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKICHUS U BBIBOJIBI;

BBIOMpATh CHoco0 pemieHuss y4eOHOM 3adauu (CpaBHMBATh HECKOJIBKO
BapUMAHTOB  pCIICHHs, BBIOMpaTh HauOoyiee  MOAXOASAIIUNH C  y4E€TOM
CaMOCTOSITEIIbHO BBIZICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeibCKue AeCTBUS:



UCIIOJIb30BaTh BOIPOCH KaK WCCIICIOBATEIBCKHI WHCTPYMEHT TO3HAHWS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEUHME,  MpoOJIEMYy,
YCTaHABIMBATh MCKOMOE W JIaHHOE, (DOPMHPOBAThH THUIIOTE3Yy, APTyMEHTHPOBATh
CBOIO TTO3HIIMIO, MHCHHUE;

IPOBOJUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEIOBAaHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUYECKOTo 00bEKTa, SIBJICHHUSI, IIpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSMU, IPOIIECCAMH;

CaMOCTOATENbHO (OPMYIUPOBaThH OOOOIICHUS W BHIBOABI MO pPE3yJIbTaTaM
OpOBEAEHHOTO  HAOJIOACHMS,  HWCCIENOBaHMs, OLIEHUBATh  JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yJbTaTOB, BHIBOJIOB U 0000IIIEHNUH;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIEcca, a TakKXKe BBIIBUTAThH
IPEIOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmaumeii:

BBISIBJISITH Ie(DUIIUTHI MH(GOPMALIMU, JAHHBIX, HEOOXOAUMBIX IIJIi OTBETa Ha
BOTIPOC U ISl pEIICHUS 3a/1a4U;

BbIOUpaTh HHPOPMAIUIO U3 UCTOYHUKOB PA3TMYHBIX THIIOB, aHATH3UPOBATH,
CUCTEeMATU3UPOBATh W MHTEPIPETUPOBATH HH(POPMAIMIO PA3JIUYHBIX BHUIOB H
dbopM mpencTaBiIeHMS,

CTPYKTYpUpPOBaTh HH(OpPMAIMIO, TPEICTABISATh €€ B PA3IMYHBIX (OpMax,
WUTIOCTPUPOBATH IPAPUUECKU;

OLICHUBATh HaIEKHOCTD uHpOpMaIUU o CaMOCTOSITENILHO
chOpMYyIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHMKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUA

Oo01menue:

BOCIIPUHUMATH U (POPMYITUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUSIMU H
[easIMUA OOIIEeHUsI, SICHO, TOYHO, TPaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHs 3aJayw,
KOMMEHTHUPOBATH MOJTYYEHHBIN pe3yJIbTaT;

B X0Jie OOCYXXJI€HUsl 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCY>KIaeMOUM TEMBlI,
npoOJieMbl, periaeMor 3ajJaud, BBICKA3bIBaTh HJEH, HAIICJICHHbIE HA IOUCK
pEelIeHUs], COMOCTAaBJISATh CBOM CYXJACHHUS C CYXICHHSIMU JIPYTHX YYACTHUKOB
nuanora, oOHapy»XMBaTh Pa3IMYME€ W CXOJICTBO MO3UIIMH, B KOPPEKTHOU (dopme
(hopMyIMpoBaTh pa3HOIIACHs, CBOM BO3PAXKEHUS;

MPEJCTABIATh PE3yJbTAaThl PEIICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
MPOEKTA, CAMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3ajay
MPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1elCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3aJlauu, BRIOUPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C yUETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTEJJIEKT:

BJa/JeTh  HABBIKAMU  [IO3HABATENBHOM  pediieKCMM  Kak  OCO3HaHMS
COBEPILIAEMbIX JAEHCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIA/IEThH
crocobamMu CaMOMPOBEPKH, CAMOKOHTPOJIA TMpolecca M pe3yibTaTa pelleHUs
MaTeMaTUYCCKOM 3aJ1a4u;

IPEeABUAECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTh IIPH PEILICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBHI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX,
HaNJEHHBIX OIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LENH U YCIOBHUAM, OOBSICHATH TPUUYHUHBI
TOCTH)KEHUS WIM HEJOCTUKEHHUS PE3yJbTAaTOB JIEATEIbHOCTH, HaXOIUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHasl 1eITEILHOCTD:

MOHUMATh U HUCIOJIb30BaTh NMPEUMYIECTBA KOMAaHAHOW U WHIWBUIYaIbHOU
paboTbl mpu penieHuM ydyeOHBIX 3aJad, IMPUHUMATh LE€JIb COBMECTHOM
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHU3AIMIO COBMECTHOM pabOThI, pacrpenensiTh
BUIbl paboT, JOroBapUBaThCS, OOCYXIAaTh IMPOLIECC U PE3ylbTaT padoThI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popMax paboThl (0OCyxkaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» U UHBIE), BBHIINOJHATH CBOK YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JEUCTBUS C JPYTMMU 4YICHAaMH KOMaHJIbl, OLIEHHUBATh
KaueCTBO CBOETO BKJIaJla B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHHUKAMH B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIbTATHI

K xoniy 10 kiaacca oOyyaromuiicss Hay4YuTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHATUSAMH CTEPEOMETPUU TpU
pElIeHUH 337124 ¥ MPOBEICHUN MaTeMAaTUYECKUX PaCCyKICHU;

e TPUMEHSTH AKCHOMBI CTEPEOMETPHUM U CIEJACTBUSA U3 HUX IPHU PELICHUU
reOMETPUUYECKUX 3aa4;

e KJIacCU(PUIMPOBATh B3aMMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHATHSMHU, CBS3aHHBIMH C yrjaMd B
MPOCTPAHCTBE: MEXAY NPSIMBIMH B TPOCTPAHCTBE, MEXKIY MpSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHUPOBATH MOHATUIMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (MpU3MA,
nupamuia, IpsIMOYTOJIBHBIN Mapasienenunen, Kyo0);

e KiIaccUPUUIUPOBATH  MHOTOTPAHHMKH, BBIOWpas  OCHOBaHUA  JUIS
KJIacCU(UKAIIHH;

e CBOOOJHO OMNEpPUPOBATH MOHATHSAMH, CBA3aHHBIMU C  CEUEHUEM
MHOTOTPaHHUKOB TUIOCKOCTBIO;

e  BBINOJHATH napasuiesibHoe, LEHTPaJIbHOE u OpPTOTOHAJIBHOE
MPOCKTUPOBAHUE (PUTYP HA TIJIOCKOCTH, BBITIOJHITH H300pakeHuss (GUryp
HAa TUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB Pa3IUYHBIMU METOJIAaMH, BBIMOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ CBEpPXY, COOKY, CHHU3Y;

e BBIUHUCIATH IUIOHIAJM  TOBEPXHOCTEM  MHOTOTPAaHHHKOB  (MpHU3Ma,
NUpaMU/a), FEOMETPUUECKHX Tell ¢ IpUMEeHEeHneM hopmyi;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LEHTD,
OCb U IUIOCKOCTb CHMMETPHUH, LIEHTP, OCb U IUIOCKOCTh CUMMETPUU
urypsr;

e CBOOOJHO OIEPUPOBATh MOHSATUSMH, COOTBETCTBYIOIIMMHU BEKTOpPaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBITNIOJHSATH JICUCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJa4d Ha JIOKA3aTEJIbCTBO MAaTEMAaTUYECKUX OTHOIICHUH W
HAXOXJICHUE TCOMETPUYECKHX BEIUYHMH, MPUMEHSS WU3BECTHBIE METOIBI
MIpU PEUICHUU MAaTEMAaTUYECKUX 3314 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE TMPOrPaMMHBIE CPEIACTBA U  JIIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI TP PEIICHUH CTEPEOMETPUUECKUX 3a/aY,

e W3BJEKaTh, NPEOOPA3OBBIBATE U HMHTEPIPETUPOBATH HH(POPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PuUrypax, mNpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaX;

e TMPHUMCHATh TIOJyYEHHBbIC 3HAHUS HA TMPAKTUKE: CpPaBHUBATh U
aHAJIM3WPOBATh PeaJbHBbIC CUTYAIMH, MPUMEHSITh U3YyYCHHBIC MOHSATHS B
mpollecce TMOWCKa  PEMICHUS MaTeMaTH4YeCKu  CcHOopMyIHpOBaHHOU
npo0JieMbl, MOJEIUPOBATh peajbHble CUTYallMd Ha S3bIKE TE€OMETPHH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJIETU C HCIOJIH30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapaTa aiareOpbl, pemaTh MpakTUYeCKue 3aJaud,
CBSI3aHHBIE C HAXOXKICHHUEM I€OMETPUYECKUX BEITNYHH;

e UMETh NpEICTaBICHHs OO0 OCHOBHBIX A3Tamax pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu GyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHIA.

K koniy 11 kiaacca oOyyaromuiicss Hay4YuTCs:



CBOOOJHO OINEPUPOBATH TOHSTHUSIMH, CBS3aHHBIMU C IWIHMHIPHYECKOMH,
KOHUYECKOW U CPEepruecKo TOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYCHHUS;

OIIEPUPOBATH MOHSATUSMHU, CBI3AHHBIMH C TEJIAMU BPAICHUS: [IUJIUHIPOM,
KOHYCOM, cepoii U apom;

pacmo3HaBaTh Teja BpaimleHus (IWIMHAP, KOHYyc, cdepa W 1Iap) u
OOBSACHSTH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS;

KJ1acCU(UIIUPOBATh B3aUMHOE PACIIONOKEHUE CHEPhl U MIIOCKOCTH;
BBIUMCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TeJ BpallleHUs,
00BEMBI M TUIOMIAIM TIOBEPXHOCTEH MHOTOIPAaHHUKOB M TENl BpaIICHMUS,
reOMETPUUYECKUX TeJl C MPUMEHeHUueM hopMyIT;

CBOOOJHO OMEpPUPOBATH MOHATHIMH, CBSI3aHHBIMH C KOMOWHALUSMU Te
BpallleHUs] ¥ MHOTOIPAHHHUKOB: MHOTOIPAHHMK, BIMCAHHBIA B cdepy H
ONUCaHHBIA 0KOJIO chepsl, chepa, BnucaHHAsE B MHOTOIPAHHUK WU TEJO
BpAILCHUS;

BBIYUCIISITH COOTHOILIEHUSI MEXKAY IJIOUIAsIMU MTOBEPXHOCTEH U 00BEMaMU
IIOJIOOHBIX TEJ;

n300pakatb M3ydaeMmble (UTYpBI, BBIONHATH (BBIHOCHBIE) IIJIOCKHE
YepTeKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTDH CEUEHUs TEJ BpallCHHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH U MPEOoOpPa3oBBIBATH HH(MOpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (urypax, mpeAcTaBICHHYIO Ha
yepTekax U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHITHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSTH ONIEPAINK HAJl BEKTOPAMH,

3a/1aBaTh MIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CUCTEME KOOPIMHAT;
peniaTh reOMETPUUECKUE 3a]]a4l Ha BBIYUCIICHUE YIJIOB MEXKIY MPSIMBIMU
U TUIOCKOCTSIMU, BBIUMCICHUE PACCTOSHUUA OT TOYKU JO TUIOCKOCTH, B
11€JIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a NP PEIICHUH;
CBOOOJIHO OIEPUPOBATH MOHSATUSMH, CBSI3aHHBIMH C JIBIDKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHHUII;

BBITMIOJHATE HM300paXCHHUSI MHOTOIPAHHMKOB WM TEJ BpAIICHUS TPH
MApAJUICIBHOM  MEPEHOCE, UEHTPAIBHOW CHMMETPHUH, 3E€PKAIBHOU
CUMMETPHH, TIPHU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus OI00US;
CTPOHUTH CEUYEHHsI MHOTOIPAaHHUKOB M TeJl BPALICHUs: CEUCHUS LIJIMHIPA
(mapajuiebHO M MEPIEHANKYIISIPHO OCH), CEUYCHHsI KOHYca (TapajiesibHbIe
OCHOBAHUIO U MPOXOAIINE Yepe3 BEPUINHY), CEUCHHUs 1Iapa;
UCTIOJb30BaTh METO/AbI TOCTPOCHHSI CEYEHHI: METOJ CIEIO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHMS, METO]I IEPEHOCA CEKYILEeH ITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPIKICHHUS,

MPUMEHATh T€OMETpUUECKHUE (DaKThl ISl PEIICHHS CTEPEOMETPUUYSCKUX
3a7a4, MPEAINOJJararoluX HECKOJbKO MIAarOB PEUICHMS, €CIIA YCIOBHS
MIPUMEHEHUS 3a]aHbl B SBHOW W HESIBHOU (hopMme;

pelare 3aJa4d Ha J0Ka3aTeIbCTBO MATEMATHYECKMX OTHOLICHUM U
HAXOXJICHUE T€OMETPUYECKUX BEJIUYMH;

MIPUMEHATh NPOTPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI [IPU PEUICHUH CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJIYYCHHBbIE  3HAHUSA  HAa  IPAKTUKE:  CPaBHUBAT,
AHAJIM3UPOBATH U OLICHWBATh PEAJIbHBIE CUTYallH, TPUMEHATH N3YUYECHHBIE
MOHSATUSA, TEOPEMBbI, CBOWCTBA B IIPOLECCE TMOWCKA PEUICHUS
MaTeMaTH4ecku  CHOPMYIHpPOBAHHOW  TPOOJEMBI,  MOJCIHPOBATH
peallbHbIE CUTyallMM Ha SA3bIKE T€OMETPUM, HCCIENOBATH IMOCTPOCHHBIE
MOJIEIA C HWCIOJIb30BAHMEM T'E€OMETPUYECKUX TMIOHITUM U TEOPEM,
ammapara ajireOpbl, pemarh MPaKTHYECKUE 3a7adyd, CBsI3aHHBIE C
HAXOXKJIECHUEM T€OMETPUUECKUX BEJIUYNH;

UMETh TPEACTaBJICHUs 00 OCHOBHBIX ASTamax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTH (pyHIaMEHTA Pa3BUTHS TEXHOJIOTUH.



TEMATHUYECKOE INTAHUPOBAHMUE
10 KJIACC

KosmmuecTBo yacos DJIeKTpPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB M TeM (uugposbie)
Kontpoasnsie | IIpakTHueckne
n/n NPOrpamMMmsl Bcero o0pa3oBaTe/ibHbIE
paboThl padoThI
pecypcsl
1 BBenenue B crepeoMeTputo 23 1 0 https://resh.edu.ru/
2 B3aumnoe pacnionosxeHue npsiMbix B 6 1 0 httos://resh.edu.ru/
[POCTPAHCTBE
3 [MapannenbHOCTb MPSMBIX U TIOCKOCTEH B 8 1 0 https://resh.edu.ru/
MPOCTPAHCTBE PHRSAITESN. LI
4 HCp]‘lCHHHIﬁyﬂﬂpHOCTL HPAMBIX 1 25 1 0 https://resh.edu.ru/
TIOCKOCTEH B MPOCTPAHCTBE
5 VYribl ¥ paccTosHUA 16 0 https://resh.edu.ru/
MHOTOrpaHHUKH 7 0 https://resh.edu.ru/
7 Bexropsl B ipocTpaHcTBE 12 0 https://resh.edu.ru/
8 HOBToPeHue, 000011IeH1e U CHCTeMAaTU3aLHS 5 5 0 https://resh.edu.ru/
3HaHMI RS Tesh eI
OBIIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 102 9 0




INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHBIE
°
J:;_ﬂ Tema ypoxa Beero Konrpoabubie | IlpakTnuyeckue f:;:el{l/[ﬂ :lgg;l;zl;:l:;ﬂbﬂme
pa6oTsl padoTsl pecypent

OCHOBHBbIC IIpaBUJIa U300PAKEHUS Ha

1 PHUCYHKE TUIOCKOCTH, MapasIeIbHbIX 1 0 0 https://resh.edu.ru/
NPSAMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka
IlonsATHsA cTepeoMeTpuH: TOUKa, NIpsMasi,
IUIOCKOCTb, MIPOCTPAHCTBO. OCHOBHBIE

2 MpaBuIIa N300paKEHUSI HA PUCYHKE 1 0 0 https://resh.edu.ru/
IIJIOCKOCTH, IMapajlICIbHbIX HPAMBIX
(oTpe3KoB), cepeanHbI OTPE3Ka
INonsTus: nepecexaromuecs MmIOCKOCTH,

3 repeceKaromecs npsMas ¥ IIoCKOCTb; 1 0 0 https://resh.edu.ru/
MOJIYIIPOCTPAHCTBO
[MonsTus: nepecexaromuecs MIOCKOCTH,

4 NepeceKaroluecs npsmas ¥ II0CKOCTh; 1 0 0 https://resh.edu.ru/
IOJIYIIPOCTPAHCTBO
MHoOTOrpaHHUKH, H300paKeHHe

5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 0 0 https://resh.edu.ru/
HECYIECTBYIOUINX 00BEKTOB
MHOTOrpaHHUKH, H300paKeHHe

6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTY, 1 0 0 https://resh.edu.ru/
HECYIECTBYIOUINX 00BEKTOB

7 AKCHOMBI CTEPEOMETPHH U TIEPBHIC 1 0 0 https://resh.edu.ru/




CJIEACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHU U IIEPBLIC
CJICACTBHUA U3 HUX

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPHU U IIEPBLIC
creacTBus u3 HuX. CriocoObl 3aMaHus
TNPpSIMBIX 1 IUIOCKOCTEH B IMPOCTPAHCTBE.
O003HaYCHUS NPSAMBIX 1 IUIOCKOCTEH

https://resh.edu.ru/

10

HW300paskeHne ceueHuil mipaMUIbl, Kyoa 1
MIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 UX
pédpa. M3o0paxkeHue nepeceyeHus
MOJY4YEHHBIX TUIOCKOCTE. PackpamBanue
MOCTPOCHHBIX CEYCHHUI Pa3HBIMH LIBETAMU

https://resh.edu.ru/

11

W3o6paxeHue ceueH i TMpaMu/Ibl, Kyoa u
MIPU3MBI, KOTOPBIEC TIPOXOIAT Yepe3 HX
pébpa. M3o0paxkeHue nepeceyeHust
MOJIY4EHHBIX TIOCKOCTe. PackpamiiBanue
MOCTPOCHHBIX CEYCHHUI Pa3HBIMH LIBETAMU

https://resh.edu.ru/

12

H3zo6paxeHue ceueHunil mpamMusl, Kyba 1
MIPU3MBI, KOTOPbIE IPOXOJAT Yepe3 UX
péopa. M3o0paxkenue nepeceueHust
MOJIy4EHHBIX IUIocKocTell. PackpamuBanue
MOCTPOCHHBIX CEYEHUN Pa3HBIMU LIBETaMU

https://resh.edu.ru/

13

H3zobpaxeHue ceueHunil mupamMusl, Kyba 1
IIPU3MBI, KOTOPbIE IIPOXOJAT Yepe3 UX
pébpa. M3o0paxkeHue nepeceyeHus
MOJIy4EHHBIX IUI0cKocTel. PackpamuBanue
MIOCTPOCHHBIX CEYEHUN Pa3HBIMU LIBETaMU

https://resh.edu.ru/

14

Mertox cnefoB U1 HOCTPOCHHS CEUCHUH

https://resh.edu.ru/




15

16

17

Meron cnenoB st HOCTPOSHHS CEUEHHMH.
CBoiicTBa nepecedeHnil IPSMBIX U
IJIOCKOCTEN

Meron cneoB It MOCTPOSHHS CEUESHHMH.
CBoiicTBa nepecedeHN IPSMBIX U
MJIOCKOCTEN

[locrpoenue ceueHuit B nupamue, kyoe
1o TpéM ToukaMm Ha pébpax. Coznanue
BBIHOCHBIX YePTEXEH M 3aIKCh IaroB
MOCTPOCHUS

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

18

IocTpoenue ceueHuii B nupamuje, Kyoe
1o TpéM Toukam Ha pébpax. CoznaHue
BBIHOCHBIX YepTeXKeil U 3anuch 1aros
MIOCTPOCHUS

https://resh.edu.ru/

19

IocTpoenue ceuenuii B nupamuje, Kyoe
1o TpéM Toukam Ha pébpax. CoznaHue
BBIHOCHBIX YepTeXKeil U 3anuch 1aros
MIOCTPOCHUS

https://resh.edu.ru/

20

IocTpoenue ceueHuii B nupamuje, Kyoe
1o TpéM Toukam Ha pébpax. CoznaHue
BBIHOCHBIX YepTeXKeil U 3anuch 1aros
MIOCTPOCHUS

https://resh.edu.ru/

21

IToBTopenue mnanumerpun: Teopema o
IIPONOPLIUOHAIBHBIX OoTpe3Kax. ITonobue
TPEYroJIbHUKOB

https://resh.edu.ru/

22

IToBTOpenue annmerpun: Teopema
Menenas. Pacuersl B ceueHUsIX Ha
BBIHOCHBIX yepTexax. Victopust pa3BuTus
MJJAHUMETPUU U CTEPEOMETPUU

https://resh.edu.ru/




KourtponbsHas pabota "AKCHOMBI

23
crepeomerpun. Ceuenus"
B3anMHoe pacnosioskeHue NpsIMbIX B
npoctpancTse. CkpenyBaromuecs

24 npsimbie. [Ipu3HaKy CKpPEeIMBaIOIIMXCS https://resh.edu.ru/
npsambIX. ITapannensHele mpsmele B
MIPOCTPAHCTBE
Teopema o cymecTBOBaHUU U
€IMHCTBEHHOCTH NPAMOM MapaulesIbHON

25 JTAHHOW TPSIMOIA, npoxoz[m.uéifl yepes TO:—IKy httos://resh.edu.ru/
MIPOCTPAHCTBA U HE JIeKallell Ha JaHHON
npsMoii. Jlemma o nepeceueHun
NapajuieIbHBIX MIPSAMBIX MIOCKOCTHIO
[MapannensHOCTh Tpex npsambIX. Teopema o

26 TpEX NapauleNIbHbIX NpsAMbIX. Teopema o https://resh.edu.ru/
CKpELIUBAIOLIUXCS MPSAMBIX
[NapannensHOe NPOEKTUPOBAHHUE.

27 OCHOBHBIE CBOWCTBA MTapasIeIbHOIO https-//resh.edu.ru/
npoeKkTHpoBaHus. Vzo0paxeHue pasHbIX Aups.firesh.eCU.IL
Gburyp B nmapajuienbHOH MPOeKIUH
HentpanbHas npoekuus. Yroi c

28 COHAIPaBJIEHHBIMU CTOPOHAMH. YTOJ https://resh.edu.ru/
MEX/1y PSIMBIMU
3agauu Ha JJOKa3aTeIbCTBO U

29 HCCIIC0BAaHKE, CBSI3aHHBIE C https://resh.edu.ru/
PAacIoNOkKEHUEM TIPSIMBIX B IIPOCTPAHCTBE
INonsTus: napauienbHOCTh IPSAMON U

30 IJIOCKOCTHU B IpocTpaHcTse. [IpusHax https://resh.edu.ru/

[apajuIeIbHOCTH MIPSMOH U INIOCKOCTH.




CBoiicTBa MapauIeIbHOCTH MPSIMOH U
IUIOCKOCTH

I'eoMeTpuyeckue 3a/1a4y Ha BBIYHCICHUAE U
JI0Ka3aTeIbCTBO, CBA3aHHBIC C

31 . https://resh.edu.ru/
MapaJIeIbHOCTBIO MPSIMBIX U MJIOCKOCTEH
B ITPOCTPAHCTBE
IocTpoeHue ceueHus, MPOXOAAIIETO Yepe3
JAHHYIO TIPSAMYIO Ha YEPTEXKE U
32 YIO TIpAMYIO vp . . https://resh.edu.ru/
napaJuieJIbHOTO JIPYroi mpsmoii. Pacuér
OTHOIIIEHUH
[NapayuienbHast poeKuus, IpUMEHEHNe
VTS TIOCTPOEHHSI CEYEeHUH KyOa 1
33 P N Y https://resh.edu.ru/
napayuienenunena. CBoicraa
napauiesenueaa u mpu3Mbl
TTapannensHble mnockoctu. ITpusHaku
34 P P . https://resh.edu.ru/
NapaJuIeIbHOCTH JBYX IIOCKOCTEH
Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, MTPOXOASIICH
35 1P N https://resh.edu.ru/
yepes TOUKY, He IPUHAUIeKAILYIO JaHHOH
IJIOCKOCTH U CJIE/ICTBUS U3 Heé
CBoiicTBa napajiesabHbIX IIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPECCUCHHUS
36 P p P https://resh.edu.ru/
MPU TIEPECEUSHHH JIBYX MapauIeIbHBIX
IJIOCKOCTEHN TpeThel
CBolicTBa MapaslIeIbHbIX IIOCKOCTEH: 00
OTpe3Kax MapaieIbHbIX MPIMBIX,
37 3aKIIIOYEHHBIX MEXY NTapajlieIbHbIMU https://resh.edu.ru/

TIJIOCKOCTSAIMHU; O IEPECECUCHU N HpHMOﬁ C
ABYMsI apaJlI€IbHBIMU IIJIOCKOCTAMU




IoBTopenue: Teopema [Tudaropa Ha

38 https://resh.edu.ru/
MJIOCKOCTH

39 IloBTOpEeHne: TPUTOHOMETPUS
MPSIMOYT'OJILHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a W IPSIMOYTOJIBHOTO

40 Y pAMOYT https://resh.edu.ru/
napauiesenurnesaa
Brruncienne AiMH OTPE3KOB B KyOe 1

41 A P Y https://resh.edu.ru/
MPSIMOYT'OJIbHOM TapaJuiesiernumne e
[lepneHAMKyISIPHOCTD MPAMOM U
mockoctu. [lpu3Hak

42 p . https://resh.edu.ru/
MEePHEeHUKYISPHOCTH NPSIMOH U
IJIOCKOCTH
[lepnenaMKyasIpHOCTH IPAMOM U
mockoctu. [lpusHak

43 p . https://resh.edu.ru/
NEPIEHAUKYIAPHOCTH NPSAMOU U
IJIOCKOCTH
Teopema 0 cyliecTBOBaHUM U
€IMHCTBEHHOCTHU MPSIMOM, MPOXOISAIIECH

44 A P » IPOXOMILL https://resh.edu.ru/
4yepes TOUKY MPOCTPAHCTBA U
MEPIEeHIUKYISIPHON K IJIOCKOCTH
IImockocTH ¥ epHIEHAUKYISIPHBIE UM

45 PHCHMKYIAD https://resh.edu.ru/
NpsAMBIC B MHOTOTpaHHUKAaX
ITnockocTH ¥ IepreHUKYIISIPHBIE UM

46 PUERIRYIAp https:/resh.edu.ru/
NPsIMBIC B MHOTOTpaHHUKAX
[lepnienquKynsIp ¥ HaKJIOHHAS.

47 ITocTpoenue neprneHauKysapa U3 TOUYKUA Ha https://resh.edu.ru/
NPSMYIO

48 IepnieHaUKyYISAp ¥ HAKIOHHAS. https://resh.edu.ru/




IMocTpoenue neprneHuKyIspa U3 TOYKU Ha
MIPSAMYIO

49

Teopema 0 TpEX MepHEHINKYIApaxX
(npsimast 1 oOpatHast)

https://resh.edu.ru/

50

Teopema 0 TpEX MepHEHINKYIApaxX
(npsimast 1 oOpatHast)

https://resh.edu.ru/

51

Vron MEXKAY CKPCUIUBAKOIIIUMUCH
NpsIMBIMHU

https://resh.edu.ru/

52

Ilouck neprneHIuKyISpHBIX IPSAMBIX C
TIOMOILBIO MEPIEHAUKYIIPHBIX
IUIOCKOCTEM

https://resh.edu.ru/

53

OpTOroHanbHOE IPOEKTUPOBAHUE

https://resh.edu.ru/

54

ITocTpoenue ceuenuit Kyda, mpU3MBL,
MPaBUJIBHON MUPAaMU[BI C TIOMOILBIO
OPTOrOHAJIBbHON IPOEKINU

https://resh.edu.ru/

55

Tlocrpoenue ceuenuit kyba, NpU3MBbI,
MIPaBUJIBHON MUPAMU/bI C TIOMOILBIO
OPTOrOHAJIBHON MPOEKINU

https://resh.edu.ru/

56

CumMeTpus B IPOCTPAHCTBE
OTHOCHTEJBHO IIOCKOCTH. [Tnockocti
CHMMETpPUIl B MHOTOIpaHHHUKaX

https://resh.edu.ru/

57

58

[pu3sHak neprneHUKyYISPHOCTH IPSIMOU U
IUIOCKOCTH KaK CJIEACTBHE CUMMETPUH
[IpaBunbHBIE MHOTOTpAaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKH J0 TIOCKOCTH

https://resh.edu.ru/

https://resh.edu.ru/

59

ITpaBunbHBIE MHOTOTPAaHHUKH. Pacuér
PAcCTOSHMIT OT TOYKHU JI0 NIOCKOCTH

https://resh.edu.ru/

60

Croco0bI OIYCTUTh NEePHEeHIUKYIISPHI:

https://resh.edu.ru/




CHUMMETpUSL, CIBUT TOUKH IO
TapauIeIbHON MPSMON

CaBur 1o HenapasuieIbHON MPsSMOH,

61 . https://resh.edu.ru/
HU3MEHEHHUE PACCTOSIHUI
Konrponbsnas pabora "B3aumnoe

62 pacrosokeHue NPsIMBIX U IJIOCKOCTEN B https://resh.edu.ru/
npocTpancTae”
[ToBTOpeHue: yroa Mexay NpsMbIMH Ha

63 IUIOCKOCTH, TPUTOHOMETPHS B https-//resh.edu.ru/
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TeOpeMa
KOCHUHYCOB
IToBTOpenue: yroa Mexy

64 CKpELIUBAIOIUMHUCS NIPAMBIMH B https://resh.edu.ru/
IIPOCTPAHCTBE

65 I'eomeTpuueckue METOIbl BBIYMCICHUS httos://resh.edu.ru/
yriia MeXJy IpsIMBIMH B MHOT'OI'DAaHHHKAX

66 JByrpanHblii yroi. CBoicTBO JTUHEHHBIX httos://resh.edu.ru/
YIJIOB ABYIPAHHOTO YIJla

67 [epnenquKyIApHBIC IUIOCKOCTH. CBOfIClea httos://resh.edu.ru/
B3aUMHO NEPICHAUKYIAPHBIX IUNIOCKOCTEH
[Ipu3Hak neprneHuKyIIpHOCTH

68 MJIOCKOCTEN; TeopeMa o npﬂMouﬁ httos://resh.edu.ru/
NepeceyeHus ABYX INIOCKOCTEH Otps./Tresh.ecu.ru’
NIePIIEHIUKYIAPHBIX TPEThEil INI0CKOCTH
[IpsMoyrobHbIH Mapajuienenunesn; Kyo;

69 HM3MEPEHHMs, CBOMCTBA MPSMOYTOJIBHOTO https://resh.edu.ru/
napajuieienunena

70 Teopema 0 1uaroHaay MPsIMOYrOJIbHOTO https://resh.edu.ru/




napajuienenunena u CJ€ACTBUE u3 Heé

71

CTCpCOMCTpH‘{CCKI/IC 1 IIPUKJIaJHbIC
3aaa4yu, CBA3aHHbIC CO B3AaMMHBIM
PacrojIOKEHUEM MPAMBIX U IIIIOCKOCTH

https://resh.edu.ru/

72

HOBTOpCHI/ICZ CKpEIIHUBAONINECCA MPSAMBIE,
TIapaJuIeJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOTI'OI'paHHUKax

https://resh.edu.ru/

73

Hapa TapajuiejIbHbIX TUIOCKOCTEH Ha
CKpC€IIMBAIOUIUXCS NTPAMBIX, paCCTOSTHUE
MEXY CKPCIIUBAOLIUMHUCS IIPSAMBIMU B
TNIPOCTBIX CUTYyallHUAX

74

Paccrosinue ot ToUKH 10 IJIOCKOCTH,
pacCcTosiHUE OT pr{MOfI J0 IIJIOCKOCTHU

https://resh.edu.ru/

75

Berruncnenue paccTosiHui Mexy
CKPELIMBAIOIUMHCS NIPSIMBIMU €
[IOMOLIbIO NEPIIEHAMKYIISAPHOMN MIOCKOCTH

https://resh.edu.ru/

76

TpéxrpanHblii yroJ1, HepaBeHCTBA AJIs
TpexrpaHHbIxX yriaoB. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB I
TPEXTPAHHOTO yria

https://resh.edu.ru/

77

DneMeHTbI CPEepUIECKOi TeOMETPHU:
reo/Ie3MYecKue JIMHUH Ha 3emie

https://resh.edu.ru/

78

KontponbHas padora "Yribl n
paccrosHus"

https://resh.edu.ru/

79

Cucremarusanus 3HaHUH "MHOTOTrpaHHUK
H €ro dJIeMEHTHI"

https://resh.edu.ru/

80

IMupamupa. Bugst nupamua. [IpaBunnbHas
nupamuIa

https://resh.edu.ru/




IMpusma. [Ipsimast ¥ HAKIOHHAS TIPU3MBI.

81 1 0 0 https://resh.edu.ru/
IpaBuibHas nmpu3Ma

82 Tpamoii napannvenennnen, 1 0 0 https://resh.edu.ru/
MPSIMOYTOJTEHBIN MapaJuiesenure], Kyo

83 Bl:mymme MHororpaHauku. Teopema 1 0 0 httos-//resh.edu.ru/
Oitnepa
Bsimykisie MHOTOrpaHHUKH. Teopema

84 Oitnepa. [IpaBusbHBIC M TOTYTIPaBUIbHBIC 1 0 0 https://resh.edu.ru/
MHOTOT'PaHHUKH

85 KonrponpHas padota "MHOrorpaHHuku" 1 1 0 https://resh.edu.ru/

86 Tlonsitue BEKTOpa Ha IVIOCKOCTU U B 1 0 O httns://resh.edu.ru/
[IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 0 0 https://resh.edu.ru/

88 Pa3HoCTh BEKTOPOB 1 0 0 https://resh.edu.ru/

89 [IpaBuio napautenenunesaa 1 0 0 https://resh.edu.ru/

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 0 0 https://resh.edu.ru/
Pasnosxenne Bektopa 1o 0asucy Tpéx

91 BEKTOPOB, HE JICKAIIUX B OJHOM 1 0 0 https://resh.edu.ru/
TUTOCKOCTH

92 CkayisipHOE POU3BEJCHHE 1 0 0 https://resh.edu.ru/

93 Belunciienye yria Mex/ 1y BeKTopaMu B 1 0 0 https://resh.edu.ru/
IIPOCTPAHCTBE

94 Ipocreiiure 3a1a4u ¢ BEKTOpaMU 1 0 0 https://resh.edu.ru/

95 IIpocreiiue 3a1aun ¢ BEKTOpamMu 1 1 0 https://resh.edu.ru/

96 IIpocreiiue 3a1aun ¢ BEKTOpamMu 1 0 0 https://resh.edu.ru/

97 [pocTeiimme 3aga4u ¢ BEKTOpaMU 1 0 0 https://resh.edu.ru/

98 O0001IeHNHE U CUCTEMATH3ALMs 3HAHUI 1 0 0 https://resh.edu.ru/




99 O06o001eHe 1 CHCTeMaTH3alusT 3HaHUH 1 0 0 https://resh.edu.ru/
100 HTorosast KOHTpoJIbHAs paboTa 1 1 0 https://resh.edu.ru/
101 HToroBast KOHTpoJIbHAs paboTa 1 1 0 https://resh.edu.ru/
102 O06o01eHne 1 cucTeMaTH3alus 3HaHUH 1 0 0 https://resh.edu.ru/
BIIEE KOJIMYECTBO YACOB IT
OBII] OJ1 CTBO YACOB I1O 102 9 0

[MPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

* Maremaruka: aire0pa 1 Hauajga MaTeMaTUYECKOT0 aHau3a, TeOMETPHS.
Anrebpa u Hayaa MaTeMaTHYeCKOoro aHanusa (B 2 yactsax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakiueir Mopakosuda A.I'., OOIIECTBO C OTPAaHUYEHHOM OTBETCTBEHHOCTHIO
«MOI] MHEMO3HNHA»

«I'eometpust 10» Aranacsna JI.C byry3oB B.®., Kagomues C.b. u
np.)IIpocBemienue

METOANYECKHUE MATEPHUAJIbI IS YUUTEJIA

«I"eomerpus 7-9» Artanacsina JI.C byry3os B.®., Kagomuer C.b. u

np.)IIpocBenienue

U P®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://urok

https://100urokov.ru

https://interneturok.ru

https://resh.edu.ru

https://100task.ru






