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1. COJNEPXAHWE YYEBHOI'O IPEJMETA C YYETOM PABOYEN ITPOTPAMMBI
BOCIIUTAHUS

10 KVIACC

IIpsiMble M MJI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIC TIOHATHUS CTepeoMeTpuu. Touka, mpsmas, MIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U
CJICACTBUS U3 HUX.

B3anMmHoe pacnonmokeHue TpsAMBIX B MPOCTPAHCTBE:  IEPECEKAIOIIMECH,
napajuielibHble M CKpelluBarolmuecs npsMble. [I[pU3HaKu CKpEMMBAIOIIMXCS MPSMBbIX.
[TapannenbHOCTh NPSIMBIX M INIOCKOCTEW B NPOCTPAHCTBE: MApAJICIBHBIE NPSMBIE B
IIPOCTPAHCTBE, NAPAUIEIBHOCTDh TPEX NPSAMBIX, MAPALIEIBHOCTD IPSMOU U IIIOCKOCTH.
[lapamnensHOoe W UEHTpalbHOE MPOEKTUpOBaHHUE, H300paxeHue ¢uryp. OCHOBHbIE
CBOICTBa NapaJIeIbHOTO MNpOeKTUpoBaHUsA. M3o00pakeHue ¢uryp B mapaiedbHON
IPOEKIMHU. YTIJbl C COHAIIPABICHHBIMH CTOPOHAMM, YIOJ MEXKIYy MNpPSAMBIMUA B
IpocTpancTBe. [lapainenbHOCTh IUIOCKOCTEH: MapajUIeIbHBIE IINIOCKOCTH, CBOMCTBA
napajuleNbHbIX MockocTeil. [Ipocrelimme npocTpaHCTBEHHbBIE GUTYPBl HA IIOCKOCTH:
TETPa’ AP, NapAIIEIEIUIIE, IOCTPOCHUE CEUEHUN.

[leprieHIMKYIAPHOCTE TPSAMOM M IUIOCKOCTH: TEPHEHAMKYISPHBIE NPSMbIE B
IIPOCTPAHCTBE, IPSAMBIE MAPAIIEIbHBIE U IEPIECHANUKYJISPHbIE K IUIOCKOCTH, IPU3HAK
MEPIEHAUKYJISIPHOCTU MPSIMOM U IUIOCKOCTH, TEOPEMA O NPSAMOU NEPHIEHIAUKYISIPHOU
mI0CKOCTA. OpTOroHanpHOE TNPOEKTUpOBaHME. [leprneHAuKyJIslp W HAKIOHHBIE:
PAacCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSAHUE OT NPSIMOM 0 IIJIOCKOCTH, NPOEKLUS
burypsl Ha IUIOCKOCTb. [leprieHAUKYJISIPHOCTH IJIOCKOCTEN: MPU3HAK
MEPIICHIUKYJISIPHOCTH JIBYX IUIOCKOCTEN. TeopeMa o TpEX MmepreHIuKyJIspax.

VYTrael B MPOCTPAHCTBE: YroJl MEXIY NPSIMOM M IUIOCKOCTBIO, JBYT'PAHHBIM YIOJI,
JIMHENHBIN yroi IBYIPaHHOTO yria. Tpé€XrpaHHbI U MHOTOrpaHHblE yribl. CBOMCTBA
IUIOCKMX YIJIOB MHOTIOrpaHHOro ymia. CBoOWCTBa IUIOCKMX M JBYTPaHHBIX YIJIOB
TPEXTpaHHOrO yria. TeopeMbl KOCHHYCOB M CUHYCOB JJIsl TPEXTPAHHOTO yIJia.

MHororpaHHUKHU

Buapel MHOTOrpaHHUKOB, pa3BEPTKA MHOTOrpaHHuUKa. [Ipr3ma: n-yronpHas npusma,
npsiMasi W HaKJIOHHAas NpU3Mbl, OOKOBas U TOJIHAsg TIOBEPXHOCTh IPHU3MBI.
[Tapayutenenunesn, NpsIMOYIOJBHBIM MMapajulelieUAIe]] U €ro cpoicrea. Kpardaiimme
IIyTY Ha MOBEPXHOCTH MHOTOrpaHHMKa. Teopema Oiutepa. IIpocTpaHncTBEeHHas Teopema
[Tudaropa. Ilupamuga: n-yroiapHas nupamuja, NpaBUJIbHAs U yCEUEHHAs] MUPAMUJIbL.
CpoiictBa p&bep u OOKOBBIX TpaHEW TPaBWIbHOW mHUpaMuabl. [IpaBuUibHbBIE
MHOTOTPAHHMKH: TIpaBWJIbHAs TMpU3Ma M [paBWIbHAsg IUpamMula, NpPaABUIbHASA



TpeyrojpHas MUpaMyuAa U NPaBUIbHBIA TeTpasp, KyO. [IpencraBieHue o npaBUIIbHBIX
MHOTOTPAaHHMKAX: OKTA3P, JOAEKAdAP U UKOCAIP.

Boeluucnenue 31€MEeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans
OOKOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOM NPHU3MBI, TUIOLIAb OCHOBAHMI,
TeopeMa 0 OOKOBOM MTOBEPXHOCTH MPSIMOU MpU3MbI. [1no1maas 60KOBOM MOBEPXHOCTH H
IIOBEPXHOCTH IIPABUJIBHOW MUPAMUJIBL, TEOPEMA O ILUIONIAAN YCEUEHHOW MUPAMUIBI.

CummMmerpuss B NOpPOCTPAHCTBE.  DJIEMEHTBl ~ CUMMETPUM  IPABUIIBHBIX
MHOTOIrpaHHUKOB. CUMMETpUsi B  MPaBUIBHOM  MHOTIOIPAHHHMKE: CHUMMETPHS
napajulelIenunesa, CUMMETPUs NPABWIBHBIX NPU3M, CHMMETPHUS IIPaBUIIBHOU
MAPAMUBL

BekTophl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsTHA: BEKTOP B MMPOCTPAHCTBE, HYJIEBOW BEKTOD, [JIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIC, COHANPABICHHBIE W IPOTUBOIIOJIOKHO HAIPABICHHBIC
BEKTOpbI. PaBeHCTBO BEKTOpOB. JIEWCTBUS C BEKTOpaMU: CJIOKEHHE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha uucio. CBoiicTBa
CIIO)KeHUA BeKTOpoB. (CBOMCTBA yMHOXXEHHMS BekTOopa Ha 4ucio. [lonstue
KOMIUIaHapHble BeKTOpbl. llpu3Hak koMmutanapHoctu TpEX BekTOpoB. [IpaBuio
napauienenunena. Teopema O pasinoKEHUUM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTOopaMm. lIpsMoyronpHas cucrema KoopawHAT B mpocTtpaHcTBe. KoopauHartsl
BekTOpa. CBA3b MEXKy KOOPAMHATAMH BEKTOpPAa U KOOPIWHATAMHU TOYEK. YTOJ MEXAY
BeKTOpaMHu. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

11 KIIACC

TeJsia BpameHus

[ToHsATHSA:  UWIMHIpPWYECKAss  MOBEPXHOCTh,  KOHHMYECKAsh  MOBEPXHOCT,
chepudeckasi MOBEPXHOCTh, 0Opa3yrolue moBepxHocTeil. Tema BpamieHus: TUIUHD,
KOHYC, YCEUEHHBIN KOHYC, chepa, map. BzanMmHoe pacrnonoxeHne cepbl U MI0CKOCTH,
KacaTellbHas TUIOCKOCTh K cdepe. M3o00paxkeHwe Tenm BpamieHUs Ha IUIOCKOCTH.
Pa3pépTka nmnuHapa u konyca. CumMmmetpust cepsl U mapa.

O0bEM. OcHOBHBIE CBOMCTBA 00BEMOB TeN. TeopemMa 00 00bEME TPSIMOYTOJIBHOTO
napatenenunena u ciueactBus u3 He€. OOBEM MpPSMON W HAKIOHHOW TMPU3MBI,
IIMHAPA, TUpaMuAbl U KoHyca. O0BEM I1apa U apoBOTro CerMeHTa.

KomOuHammu Ten BpaieHus 1 MHOTOTpaHHHUKOB. [Ipu3ma, BricaHHasi B IIAJIUH/ID,
omnucaHHas okojio uiuHApa. llepeceuenune cdepsl u mapa c¢ miockoctbio. Kacanue
mapa 1 chepsl MWIOCKOCThIO. [IoHSATHE MHOrOTrpaHHHMKA, OMMCAHHOTO OKOJIO CQepsl,
cepbl, BIUCAHHON B MHOTOTPAHHUK MJIU TEJIO BPAIICHUS.



[lnomane MOBEPXHOCTH UMIMHJIpPA, KOHyca, IUIomanas cdepbl U €€ YacTew.
[TogoOue B nmpocTtpanctBe. OTHOLIEHUE 00BEMOB, TIJIOMIAJIEH MOBEPXHOCTEH MOT00HBIX
¢uryp. IlpeobpazoBanme momoOusi, romoTeTHs. PemieHune 3agad Ha MJIOCKOCTH C
HCITOJIb30BAaHUEM CTEPEOMETPUICCKUX METOIOB.

[TocTpoeHnne cedeHUil MHOTOTPAHHUKOB W TeN BpAIICHHS: CEUCHUS IWIMHIApA
(mapanienbHO U MEPIEeHIUKYIIIPHO OCH), CEUEHUs KOHyca (MapasuieibHbleé OCHOBAHHIO
U TIPOXOJISAIINE Yepe3 BEPIIUHY), CEUCHHS II1apa, METObI MOCTPOCHUS CEUCHUI: METO/T
CJIEJIOB, METOJI BHYTPEHHETO MPOCKTUPOBAHMUSI, METO/I TIEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Omnepanvu HaJ BEKTOpamMH. BekTopHOE YMHOXKEHHE
BEKTOpOB. CBOIICTBAa BEKTOPHOTO YMHOeHHs. [IpsiMmoyrojibHas cuctemMa KOOpPAMHAT B
npoctpanctBe. Koopnunatel Bektopa. Pa3noskenune Bektopa mo 6asucy. Koopaunarho-
BEKTOPHBIN METOJT TP PEIICHUN TEOMETPUIECKUX 3a1a4.

JABUKeHHS B IPOCTPAHCTBE

JIBmxenus npocrpancTBa. Otobpakenus. J[BmkeHus: u paBeHCTBO duryp. Odmue
CBOWCTBAa JIBMKCHUN. BuHIbl [BMKECHUN: NapaUIENbHBIA MEPEHOC, LEHTPAIbHASL
CUMMETpHS, 3€pKaJibHasi CUMMETpPHs, TOBOPOT BOKpYyr mnpsimoit. [IpeoOpazoBanus
noao6wus. [lpsimas u cdepa Ditnepa.

KiroueBble BocnuTaTeIbHbIE 32124

® VCTAaHOBJCHUE [OBEPUTEIHHBIX OTHOIICHHA MEXAYy YYATEIeM U €ro
YYEHUKaMH, CTIOCOOCTBYIOIIUX MO3UTHBHOMY BOCHPUATHIO YUaITUMUCS TpeOOBaHUUN U
POCHO YUUTEIsl, MPUBJICUCHUIO UX BHUMAHUS K 00CYy»XIaeMoil Ha ypoke uHGOpMaIIiH,
AKTUBU3AIIMN UX TIO3HABATEIHHON ACSITETLHOCTH;

® MOOYXICHHE IIKOJBHUKOB COONIOAATh Ha YPOKE OOIIENPUHATHIE HOPMBI
NOBEJACHUS, TpaBWJia OOIIEHHUS CO CTApIUMHU (YUUTENSIMH) W CBEPCTHUKAMMU
(IIKOJIBHUKAMU), IPUHIIMIBI Y4eOHOM TUCIUIUIMHBI U CaMOOPTaHU3aIUH;

® MpUBJICUECHNE BHUMAHUS IKOJIBHUKOB K IEHHOCTHOMY aCMeKTy M3y4aeMbIX Ha
ypOKax sIBICHUH, opraHu3anus UX padOThl C MONTy4aeMOW Ha YPOKE COIHAIbHO
3HaYMMOW uHPOpMalMe — WHUIMUPOBAHUE €€ OOCYX IEHHUS, BbICKAa3bIBAHUS
yYalluMHCSI CBOETO MHEHUS O €€ MOBOJY, BBIPAOOTKH CBOEr0 K HEM OTHOIICHHUS; ®
WCIIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOKHOCTEH COJep)KaHusl y4eOHOro mpeaMera
yepe3 JAEMOHCTPALUI0 ACTSIM MPUMEPOB OTBETCTBEHHOTO, TPAXKJIAHCKOTO IOBEICHHS,
IPOSIBJICHUS] YEJIOBEKOIIOOUSI U 1OOPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLINX
TEKCTOB JJI YTEHMsI, 3aJa4 JUUIsl peLIeHUs], POOIEMHBIX CUTyallui JUid 0OCYyXIECHUS B
KJ1acce;

® T[PUMEHEHHE Ha YpPOKE MHTEPAKTUBHBIX (OpM pabOThl  YyUaIIUXCA:
WHTEIIEKTYy alTbHBIX UTP, CTUMYJIUPYIONMX MMO3HABATEIHHYI0 MOTHBAIIHIO IIIKOJIEHUKOB;
JUJIAKTUYECKOTO Tearpa, I/le€ INOIY4YEHHbIE HAa YpOKE 3HAHMUS OOBITPHIBAIOTCS B
TeaTpajdbHBIX TIOCTAHOBKAX; JMCKYCCHH, KOTOpBIE MAOT YYalUMCS BO3MOXHOCTb
IpUOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOTO JMajora; TpyNIoBOM pabOThl WM



paboThI B Mapax, KOTOpPbIE y4aT MIKOJFHUKOB KOMaHIHOW paboTe U B3aUMOACHCTBUIO C
JIpPYTUMU IE€ThMU;

e BKIIIOYEHHE B YPOK HUIPOBBIX MPOLEIYP, KOTOPBIE IOMOTAKT IOJIIEPKaTh
MOTHBALIMIO IETEU K MTOJIYUYECHUIO 3HAHUN, HATAXKUBAHUIO TTO3UTUBHBIX MEXKINYHOCTHBIX
OTHOLLIEHUH B Kjacce, MOMOralT yCTaHOBICHUIO JOOpOKeNIaTelbHOW aTMocdepbl BO
BpEMs YPOKa,

e opraHuzaius medcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX YUAIIUXCS HAJ UX
HEYCIIEBAIOIMMH OJHOKJIACCHUKAMHM, JAOLIEro IIKOJbHUKAM COLMAIBHO 3HAYUMBIN
OTBIT COTPYAHUYECTBA U B3aUMHOW MIOMOIIY;

® MHUIIMUPOBAHUE U MOJJIEPHKKA UCCIENOBATENBCKON IEATEIbHOCTH IIKOJIBHUKOB
B paMKax pealu3allid WMHA WHAWUBUIYAIBHBIX M TPYNIIOBBIX MCCIEN0BATENBCKUX
IIPOEKTOB, YTO JACT HIKOJBHUKAM BO3MOKHOCTb MPUOOPECTH HABBIK CAMOCTOSITEIIBHOTO
pelIeHusT TEOPEeTUYECKOM TpoOJieMbl, HaBbIK TE€HEPUpPOBaHUS U  OQOpMIICHUS
COOCTBEHHBIX HJIeH, HABBIK YBAXXUTEIBHOTO OTHOIICHUS K UYYXXUM HACSIM,
oOpMIIEHHBIM B pabOTax APYTUX HCCIENOBATENEH, HABbIK MyOIMYHOTO BBICTYTICHUS
nepes ay AMTOpUE, apryMEHTUPOBAHUS M OTCTAMBAHUSI CBOEH TOUKHU 3PEHHSL.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
HPEIMETA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMU OOYYarOUIErocssi Kak AaKTUBHOTO H
OTBETCTBCHHOTO YJI€HA POCCHUHCKOTO OOIIecTBa, IPEJCTAaBICHHE O MaTeMaTHYCCKHX
OCHOBax (DYHKIITMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUH, IPOLIEIYpP TPakKIaHCKOTO
ob1iecTBa (BIOOPHI, OMPOCHI M APYTrO€), YMEHUE B3aUMOJIEUCTBOBATH C COI[MATIbLHBIMU
WHCTUTYTaMU B COOTBETCTBHUH C UX (QYyHKIIUSIMHA U Ha3HAYCHHEM;

2) maTpMoTHYeCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCHUUCKOM T'pakIaHCKOW HIACHTUYHOCTH, YBAXKCHHS K
MPOLUIOMY M HACTOSIIEMY POCCUMCKOM MAaTeMaTHKH, ILIEHHOCTHOE OTHOIICHUE K
JOCTHXKEHUSIM POCCHUUCKUX MAaTEMATUKOB M POCCHUHMCKONM MaTEMaTUYECKOW IIKOJIBI,
HCIIOJIb30BaHUE ATHUX JOCTIKCHUH B IPYTUX HayKax, TEXHOJIOTHX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHUE JAYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, CHOpPMUPOBAHHOCTb
HPABCTBEHHOT'O CO3HAHUS, JTUYECKOTO TMOBEIACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTHXKEHUN HAYKH W JICSTEIIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOIO
BKJIa/la B TIOCTPOCHHUE YCTOMYMBOTO OYIyIIIEro;

4) acTeTM4ecKOe BOCIIUTAHME:



ACTETUYECKOE OTHOILIEHHWE K MHPY, BKIIOYas JCTETHKY MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, PACCYKIECHUU, BOCIPUUMUYUBOCTH K
MaTEeMaTHYECKUM acTIeKTaM Pa3TMIHBIX BUI0B HCKYCCTBA,

5) pusnueckoe BocnuTaHME:

chOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MAaTeMaTHYECKHe 3HAHUS B HMHTEpecax
3I0POBOTO M 0O€30macHOro oOpas3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3I0POBOE TMHTaHUE, COATAHCUPOBAHHBIM pPEXKUM 3aHATUM U OTHbIXa,
perymnsipHas pu3ndeckas akTUBHOCTD), PU3NUECKOE COBEPIIICHCTBOBAHUE MPU 3aHATHSIX
CIIOPTUBHO-03/I0OPOBUTEILHOM JIEATETLHOCTHIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTh K TPY[ly, OCO3HAHUE LIEHHOCTU TPYAOIIO0HS, MHTEPEC K Pa3IuuHbIM
cepaM mMpodecCUOHANBHON JAEATeIbHOCTH, CBSA3aHHBIM C MaTeMaTUKOW U €
MPWIOKEHUSAMH, YMEHHE COBEpINAaTh OCO3HAHHBIM BBIOOp Oymymiel mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC TIUIAHBI, TOTOBHOCTh M CIHOCOOHOCTH K
MaTeMaTHYeCKOMYy OOpa30BaHMIO M CaMOOOpA30BaHUIO Ha MPOTSHKEHUHM BCEHl JKU3HMU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUECKHUX 33]1ad MaTeMaTHYeCKOU
HaIPaBJICHHOCTH;

7) 3K0JI0THYECKO€e BOCIIMTAHME:

c(hOPMUPOBAHHOCTH YKOJOTUIECKON KYJIbTYphI, TOHUMAHHUE BIMSHHS COIUATHHO-
PKOHOMHYECKUX TIPOIIECCOB HA COCTOSHHE TMPUPOAHOW W COLMAIBHOM Cpenbl,
OCO3HaHWE TMIOOATBHOTO XapakTepa »JKOJOTUYECKUX MpoOJeM, OpHEHTalus Ha
MPUMEHECHNE MaTEeMaTUYECKUX 3HAHWH JJIT PEIICHHs 3a7ad B 00JACTH OKpYKaromeh
Cpenbl, TUTAaHUPOBAHHWE TIOCTYIIKOB M OIICHKHM WX BO3MOJKHBIX TIOCICIACTBUN IS
OKPY KarOLIEH Cpebl;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOILIECTBEHHOM MPaKTUKH, MOHUMAaHUE MAaTEMaTUYeCKOW HAyKd Kak
cdepsl 4eTOBEYECKON ACSITETbHOCTH, 3TANMOB €€ Pa3BUTHS U 3HAYUMOCTH JJISl PA3BUTHS
IMBUJIA3AIIMHY, OBJIAJICHUE S3BIKOM MAaTEMaTUKH M MaTEMaTU4YeCKOW KyJIbTYpOll Kak
CpPEIICTBOM  [O3HAHWS  MHpPA, TOTOBHOCTh  OCYIIECTBISTH  MPOEKTHYIO U
WCCIIEIOBATEIBCKYIO IEITEIbHOCTh HHANBUIYATBHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeIbHbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBUS

ba3oBble JJornueckue JaeiicTBUA:

BBIABJISAITH M XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKH MATEMATHYECKHUX
OOBEKTOB, TMOHATHMA, OTHOIIEHUNW MEXIy MOHSATUAMH, (POPMYJIUPOBATH OIpEaCICHUs



MOHSTUN, YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiacCU(UKAIIMU, OCHOBAHMS JIJIs
00001IEHHS ¥ CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN34,

BOCTIPUHUMATh, (POPMYJIMPOBATh U MPEO0OPA30BBIBATH CYKACHUS: yTBEPAUTEIbHbIC
¥ OTpHIIaTeNIbHbIC, EAMHUIHBIC, YaCTHBIEC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUUS B
dakTax, MaHHBIX, HAOMIONCHMSIX W YTBEPXKICHUAX, MpemiaraTb KPUTEPUU IS
BBISIBIICHUS 3AKOHOMEPHOCTEN U MMPOTUBOPEUHIL;

JenaTh BBIBOJABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
UHAYKTUBHBIX YMO3AKIIOUSHHUH, yMO3aKIIOUEHUH 110 aHAJIOTUH;

NPOBOJNTHh CAMOCTOSATEIHHO JIOKA3aTeNhCTBA MAaTEMaTUYECKUX YTBEPKIACHUH
(npsiMble ¥ OT MPOTHBHOTO), BBHICTPAMBATh APTYMEHTAILMIO, NPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBOJBI;

BBIOMpaTh CrOCcOo0 perieHust yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BIOUpaTh HanboJiee MOIXOAIUN ¢ YUETOM CaMOCTOSITENIbHO BBIJEIECHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBareibckue JelcTBUS:

UCIOJIb30BaTh BONPOCHl KAaK HCCIENOBATEIbCKUNA HHCTPYMEHT IIO3HAHUA,
(GbopMynHUpoBaTh BOIPOCH], (PUKCUPYIOIIKUE MPOTUBOpEUUE, NMPOOIEMY, YCTaHABIUBATh
UCKOMO€ U JaHHOe, (OpMHpOBAaTh THUIMOTE3y, apPryMEHTHPOBATH CBOIO MO3HUIIUIO,
MHEHHE;

IPOBOJAUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIA 3KCHEPUMEHT, MCCIIEOBAaHHUE II0
YCTaHOBJIEHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro oOBeKTa, SIBJICHHS, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy 00BEKTaMH, SBICHUSMH, POILIECCaAMU;

CaMOCTOSITENIBHO  (DOPMYITUPOBAaTh OO0OOIIEHUST W BBIBOJABI TO pe3yjibTaTam
IPOBEIEHHOTO HAOIONEHHUS, UCCIIEOBaHMs, OLEHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IIEHHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakKKe BbIABUTAThH
MPEIONIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

PaboTa ¢ undpopmanmei:

BBISBJIATH IeUIMTHI HH(DOPMAIINK, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HAa BOIIPOC
U JIIS pelleHus 3a/1a4u;

BBIOMpaTh HMH(OPMAIMIO W3 HCTOYHUKOB PA3NMYHBIX TUIIOB, aHAIU3HPOBATH,
CHUCTEMAaTU3UPOBaTh U MHTEPIPETHPOBATh MH(MOPMAIMIO PA3IMYHBIX BUJIOB U (HOopM
Ipe/ICTaBICHHUS;

CTPYKTypHUpOBaTh HWH(OpMAIMIO, TPEACTaBIATh €€ B pa3smu4HBIX (Qopmax,
WJLTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAJAE&KHOCTh MH(OPMALKMU MO CaMOCTOSITENBHO CHOPMYIHMPOBAHHBIM
KPUTEPHSIM.



KoMMmyHuKaTHBHBIC YHHBepcaibHbIe YueOHbIe AeliCTBUS

Oo0menue:

BOCHPUHUMATh U (POPMYJIHPOBATH CYKIEHUS B COOTBETCTBUHM C YCIOBHSMHU U
HensiMUA OOLLEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUs 110 X0y PEUICHUs 3aJa4ld, KOMMEHTHPOBATh
NIOJIyYEHHBIN PE3yJIbTaT;

B XOJe¢ OOCYXJEHHs 3aJaBaTb BOMPOCHI IO CYLIECTBY OOCYKIAE€MOU TEMBI,
npo0JsieMbl, pelaeMoil 3a/1auM, BbICKA3bIBaTh HJEH, HAllEJICHHBbIC Ha MOUCK pPEUICHMUS,
COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSAMU JAPYIMX YYacTHUKOB JHAJIOTa,
OoOHapy>XMBaTh Pa3IUUME U CXOJACTBO IMO3UIMMA, B KOPPEKTHOU hopme hopMyIrpoBaTh
pa3HOIIacusi, CBOM BO3PAKEHUS;

MPEACTABIIATh PE3YJbTAThl PEIICHUsS 3aJauyM, SKCIEPHUMEHTA, HCCIEeI0BaHUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpaTh (opMarT BBICTYIUIEHHS C Y4€TOM 3ajJau
NPE3EHTALUN U OCOOEHHOCTEN ayAUTOPHUH.

PeryasituBHbIe YHMBeEpCaJbHbIE Y4eOHbIE 1eliCTBUSA

Camoopranusanus:

COCTaBIISITh TUTIaH, AJITOPUTM PEIICHHs 3aJadd, BBIOMpATh CHOCOO perieHus C
y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, SMOIUOHAIbHbBIN HHTEJJIEKT:

BJIaJCTh HAaBBIKAMHU IIO3HABATEIBLHON pPE(IICKCUU KaK OCO3HAHHUS COBEPIIACMBIX
JEUCTBUNA W MBICIUTENBHBIX TIPOIIECCOB, WX PE3yJIbTaTOB, BIIAJIETh CHOcoO0aMu
CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIlecca M pe3yJibTara perieHus] MaTeMaTHYECKON
3a/a4u;

OpeABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH MpH PEIICHUM 3aJ]layH,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJIEHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBaTh COOTBETCTBUE pE3yJIbTaTa IEIM U YCIOBHUSAM, OOBSCHATH MPUYUHBI
JOCTIDKCHHS WIH HEIOCTH)KCHHsI Pe3yJbTaTOB JACSATEIHHOCTH, HAXOJWUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITEJIBHOCTD:

NOHUMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMAaHJAHOW W WHIAUBHUIYaTHHOU
paboTHI MpH pEIICHUH YYeOHBIX 3a7a4, MPUHUMATH I1€]h COBMECTHOH ICATEIBHOCTH,
IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW palOThl, paclpenessTh BUAbI PaboT,
JIOTOBApUBATLCA, OOCYXKIaTh TIpOlLleCC W pPe3ylabTar paboThl, 0000IIaTh MHEHUS
HECKOJILKUX JIIOJICH;



y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (00CyXaeHUs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» M HHBIE), BHIIOJIHATH CBOIO YacTh PabOThl U KOOPJAMHUPOBATH
CBOM JEHCTBHUSA C APYTUMH WICHAMH KOMaHIbI, OIICHUBATh KAYECTBO CBOETO BKJaja B
OOIIUi TPOIYKT MO KPUTEPHUSIM, C(HOPMYTHPOBAHHBIM YIACTHIKAMHU B3aMOICHCTBHS.

HPEIMETHBIE PE3YJIbTATbBI

K koniy 10 kaacca oOyyaromuics HayYUTCS:
CBOOOJHO ONEpPHPOBATh OCHOBHBIMHU TIOHATHSAMHU CTEPEOMETPHUH MPH PEIICHUH 3a7a4d U
MPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKIICHUH;
OPUMEHSITh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX TMPU  PEUICHUH
TreOMETPUUECKUX 3a7ay;
KJIacCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHE MPAMBIX B MPOCTPAHCTBE, TIOCKOCTEN B
IPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OIEpPUPOBATh MOHATUSAMH, CBSI3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXKIY
IpsIMBIMU B IPOCTPAHCTBE, MEKY MPSAMOU U INIOCKOCTHIO;
CBOOOHO ONIEPUPOBATH NOHATUSAMH, CBSI3aHHBIMH C MHOTOTpaHHUKAMU;
CBOOOJHO pacro3HaBaThb OCHOBHBIE BHIbl MHOTOTPAHHHMKOB (MpU3Ma, MHpPaMUAA,
NPSIMOYTOJIbHBIN NTapajiesienunes, Kyo);
KJ1accu(pUIIMPOBAaTH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS IS Kilaccu(pUKaIuu;
CBOOOJHO OIEPUPOBaTh TMOHSATUSMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPAHHHUKOB
TUTOCKOCTBIO;
BBIMOJIHATH MapaJlJIeIbHOE, LIEHTPAJIbHOE U OPTOTOHAIIBHOE MPOEKTHPOBAaHUE QUTYp Ha
MJIOCKOCTh, BBITIOJTHITH N300pakeHus (PUTYp Ha TUIOCKOCTH;
CTPOUTH CEYEHUS MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMH, BBIIOIHATH (BHIHOCHBIE)
IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BU CBEPXY, COOKY, CHU3Y;
BBIUMCIATh IUIOHIAJM  TOBEPXHOCTEM MHOTOTPAHHUKOB (IIpU3Ma, MNUPAMHUJA),
r€OMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyJT;
CBOOOJIHO OIEPUPOBATH TMOHATUSIMH: CHUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCb H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI;
CBOOOJHO OTIEPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOPJAMHATaM B
IPOCTPAHCTBE;
BBITIOJIHSTH JICUCTBUSI HaJl BEKTOPAMH;
pemate 3a7adyd Ha J0Ka3aTelIbCTBO MAaTEMaTHYECKHX OTHOIICHHH W HaxOXKEHHE
F€OMETPUYECKUX  BEJIWYMH, TPUMEHSS M3BECTHbIE METOAbl INPU  PELICHUU
MaTeMaTHYeCKUX 3ajlad MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;
NPUMEHSTh MPOCTEHINNE MPOTrpaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHUKAIIMOHHBIS
CHCTEMBI TPU PEIICHUHN CTEPEOMETPUUECKUX 3a71ad;



U3BJIEKATD, npeoOpa3oBbIBATh " MHTEPIIPETUPOBATH uHdOopMaIuio 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTaBICHHYI0O Ha YepTexax M
PUCYHKaX;

MPUMEHSTh MMOJTYyUYCHHBIC 3HAHUSI Ha TIPAKTUKE: CPABHUBATH U AaHAJIU3UPOBATH PEATIbHBIC
CUTyallud, TMPUMEHATh M3YYEHHbIE TOHATUS B TMPOIECCE MOUCKA PEUICHUS
MaTeMaTu4ecku CHOPMYITUPOBAHHON MPOOIEMbI, MOJCIUPOBATh PEAIbHBIC CUTyaIluU
Ha S3bIKE TEOMETPHM, HCCIEAOBaTh MOCTPOCHHBIE MOJEIU C HCHOJIb30BaHUEM
T€OMETPUYECKUX TIOHSATUH W TEOpeM, ammapara aireOphl, pemaTh MPaKTHIECKHUE
3aJlaui, CBSI3aHHBIE C HAXOXKJICHHUEM T€OMETPUUECKUX BEIUYMH;

UMETh TpeACTaBIeHUs] 00 OCHOBHBIX ATallaXx Pa3BUTHS FT€OMETPUN KaK COCTaBHOM 4acTu
byHaamMeHTa pa3BUTHUSL TEXHOJIOTUH.

K xoniy 11 kacca oOyyaromuiics HayIuTCs:
CBOOOJHO ONEPHUPOBATHh MOHITHIMH, CBSI3aHHBIMH C IMJIMHIPUIECKOM, KOHUUECKON U
cepruyecKoil MOBEPXHOCTIIMH, OOBACHATH CLIOCOOBI TTOTYUYEHUS;
ONEpUPOBATh MOHATHSIMH, CBA3aHHBIMH C TEIaMM BpAalllEHUS: LUIUHIPOM, KOHYCOM,
cdepoii u mapom;
pacno3HaBath Tena BpalleHus (UUIMHAP, KOHYC, cepa U map) u OOBACHATH CIIOCOOBI
MOJIyYEHUS TN BPALCHUS;
KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPephl U MIOCKOCTH;
BBIUKCIIATh BEJIUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEN BpalleHUs, OO0bEMBI U
IJIOIAAM TOBEPXHOCTE MHOTOTPAHHUMKOB U TENl BPAILEHHUSA, T€OMETPUUYECKUX TEl C
npuMeHeHueM Hopmyi;
CBOOOJHO OIEpUPOBATh MOHATHSAMH, CBS3aHHBIMU C KOMOMHALMSAMU TeNl BpALICHUS U
MHOTOIPaHHUKOB: MHOTOIPAHHMK, BIUMCAHHBIN B chepy U ONMUCAHHBIM OKOJO cdephl,
cdepa, BOUCaHHAs B MHOTOIPAaHHUK WJIM TEJIO BPAIEHUS;
BBIUKCISATh COOTHOIIECHUS MEXIY IUIOIMIAIIMHU MOBEPXHOCTEH U 00BEMaMH MOJTOOHBIX
TEN;
n300paxxkarb u3ydaemble (UTYpbl, BBINOJHSITH (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3
PHUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHHUS Tel
BpAaIlCHMUS;
U3BJIEKATh, UHTEPIIPETUPOBATD U npeoOpa3oBbIBATH uH(pOpMaIUIO 0
IPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, MPEACTABICHHYIO Ha YepTekax MU
PUCYHKAX;
CBOOOHO OIEPUPOBATh MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBINOJIHATH ONEPALUU HaJl BEKTOpaMH;
3aJ1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;



pemath TEOMETPUYECKHE 3a7a4yd Ha BBIUYHUCICHHUE YIJIOB MEXKIY TMPSAMBIMH U
IJIOCKOCTSIMHU, BBIUHMCIIEHHWE PACCTOSIHUM OT TOYKHA JO TIUIOCKOCTH, B IIE€JIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOa TIPH PEIICHIH,

CBOOOJTHO OTIEpUPOBATH MOHATUSIMH, CBI3aHHBIMH C JBIKEHHUEM B TIPOCTPAHCTBE, 3HATH
CBOMCTBA ABM)KCHUU;

BBITIOJTHATh M300pa)K€HHUsI MHOTOTPAHHUKOB M TeJl BpallleHUs IPU Tapauie]IbHOM
nepeHoce, IMEHTPATbHOH CUMMETPHH, 3epKATBbHOW CUMMETPHUH, NP TIOBOPOTE BOKPYT
psiMOiA, MpeoOpa3oBaHMs MOI00WS;

CTPOUTH CEUCHHMS MHOTOTPAHHHUKOB M TEJI BPAIlEHUS: CeUSHHUS IMIMHApPA (TTapaljieIbHO
U MEPIEHAUKYIISIPHO OCH), CEUEHUs KOHYca (MapauieibHbIe OCHOBAHUIO U MPOXOISIINE
4yepes3 BEpIIUHY ), CEYSHHUS 111apa;

UCIIOJIB30BaTh METOJbI TOCTPOCHHS CEYEHHW: METOJ CIIEI0OB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO IEPEHOCA CEKYIIEH TIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKIACHUS;

NPUMEHATh TEOMETpPUUECKHe (AKThI ISl PEIICHWs CTEPEOMETPUICCKUX — 3ajaad,
MPEAIOIaralonuX HECKOJIBKO IIaroB pPEelIeHUs, €CIU YCIOBUS NMPUMEHEHUS 3a/I1aHbl B
SIBHOU W HESBHOU (hopMme;

pemath 3a7a4d Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKHUX OTHOIICHHUH W HaXOXKJICHUE
TCOMETPUUYECKHUX BEITUIHH,

MPUMEHATH TIPOTPAMMHBIC CPEICTBA M JIEKTPOHHO-KOMMYHHKAITMOHHBIE CUCTEMBI TPH
pEIICHUH CTEPEOMETPUUECKHUX 3a/1a4;

NPUMEHATh TIOJNIYYCHHBIC 3HAHHWS HAa TIPAKTUKE: CpPaBHUBATh, AaHAJIU3UPOBATh U
OIICHUBATh PCAJIbHBIC CUTYyaIlMH, MPUMEHSITh U3yUYCHHBIC TTOHATHS, TCOPEMBI, CBOMCTBA
B TIpOIlECCe TMOWCKA PEIIeHUsS MaTeMaTH4eCKH CQHOPMYITUPOBAHHON TPOOIEMBI,
MOJICTUPOBATh PEATbHBIC CHUTYallMH Ha S3BIKE T€OMETPUHU, UCCIEAOBATh MOCTPOCHHBIC
MOJIEITM C MCIOJIb30BAHHEM T'€OMETPUUECKUX TOHSATUM W TEOpeM, amnmapara aiareOphl,
pelaTh MPaKkTUIECKHUE 3a]]a4H, CBSI3aHHbBIC C HaX0XKJICHUEM MeOMETPUYECKUX BEJIMYH;
UMETh MPEJCTaBICHUS 00 OCHOBHBIX dTalax Pa3BUTUS T€OMETPHUN KaK COCTABHOW 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



3. TEMATHYECKOE INIAHUPOBAHUE C YKA3AHUEM KO/IMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMBIX HA
OCBOEHHME KAXJIOH TEMbI YYEFHOI'O NIPEJIMETA M BO3MOXHOCTHh WCHOJIB30BAHHMS IO 3TOW TEME
SJIEKTPOHHBIX (HUP®PPOBBIX) OBPA30OBATEJIBHBIX PECYPCOB

10 KJIACC

Ne

/1

HaumenoBanue Pas3aciioB 1 TEM IpOrpaMMbl

KonngecTBO yacos

KonTponbhbie
paboThI

IIpakTueckue
paboThI

DnekTpoHHbIe (IU(POBHIE) 00pa3oBaTEIbLHbBIC PECYPCHI

‘BBGI[GHI/IG B CTEPEOMETPHUIO

1

‘https://resh.edu.ru/subject/lesson/4756/c0nspect/ \

B3aumHoe pacnonoxeHue npsMbIxX B
IIPOCTPAHCTBE

1

https://resh.edu.ru/subject/lesson/6133/conspect/
https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-
skreshchivaiushchikhsia-priamykh-ugol-mezhdu-
priam_-11302/re-a224bc37-6cce-4611-b28c-
1d8214149f6f

[TapamienpHOCTB NPSAMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6065/conspect/
https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-parallelnosti-
priamykh-priamoi-i-ploskosti-9253/re-15895537-
90b0-4f1{-b6bd-4ed1e3c5b600

[lepneHAMKYIAPHOCTD NPSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE

25

https://resh.edu.ru/subject/lesson/4724/main/20415/
https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-

10441/opredelenie-i-svoistva-perpendikuliarnosti-
priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6e-

99a9-25390fc5bb39




Ne || HaumenoBaHue pa3aeinoB U TEM IPOTrPaMMBbl

KomnunuecTBo yacos

Bcero

KontposbHbie
paboTHI

IIpakTueckue
paboThl

DnexkTpoHHbIe (IU(PPOBBIE) 00pa3oBaTEIbHBIE PECYPCHI

5 |[¥Yrbl ¥ paccTOsIHUS

16

1

https://resh.edu.ru/subject/lesson/4748/conspect/
https://resh.edu.ru/subject/lesson/6083/conspect/
https://resh.edu.ru/subject/lesson/5754/start/ 149257/

6 |MHOrorpaHHUKA

https://resh.edu.ru/subject/lesson/6018/conspect/
https://www.yaklass.ru/p/geometria/9-
klass/nachalnye-svedeniia-o-stereometrii-
13313/mnogogranniki-osnovnye-formuly-dlia-
raschetov-13314/re-acOfcOal-bd35-42ae-8adb-
da5345d987ea

7 ||BekTopbl B MPOCTPAHCTBE

12

https://resh.edu.ru/subject/lesson/5724/conspect/
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/re-10263af6-7a42-4310-a3b5-
3dfbf3la3elb

8 |IloBTOpeHue, o600ImIEeHEe 1
cUCTeMaTHu3anus 3HaHUU

‘]_—[O6aBI/ITb CTPOKY

OBIIEE KOJIMYECTBO HACOB IIO
I[TPOTPAMME

102




11 KITIACC

Ne || HaumeHoBaHUE pa3/ienoB ¥ TEM IIPOTPaAMMBbI ‘ KonuuecTBo yacos ‘ DnexkTpoHHbIe (IU(PPOBHIE) 00pa3oBaTEIbHbBIE PECYPCHI
n/m Bcero|| Kontposbasie || [TpakTudeckue
paboThI paboThI

‘AHaJII/ITI/I‘-IeCKa}I reOMETpUs]

1

IToBTOpEHME, 0000IICHUE 1
cucTeMaru3alys 3HaHu!

15

1

O06bEéM MHOTOTpaHHHUKA

17

https://resh.edu.ru/subject/lesson/5732/main/23387/
https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037/elementy-piramidy-vidy-
piramid-9285

Tena BpamieHus

24

https://resh.edu.ru/subject/lesson/203 1/main/
https://resh.edu.ru/subject/lesson/6300/main/
https://www.yaklass.ru/p/geometria/9-
klass/nachalnye-svedeniia-o-stereometrii-
13313/tcilindr-konus-sfera-13315/re-f78fa3ef-
0945-4686-b080-5f4e17baf76e

[Tnomany MoBEpXHOCTH U OObEMBI
KPYTJIbIX TEJ

https://resh.edu.ru/subject/lesson/4904/conspect/
https://resh.edu.ru/subject/lesson/4910/start/
https://resh.edu.ru/subject/lesson/203 1/main/
https://www.yaklass.ru/p/ege/matematika/ege-
trenazher-profilnyi-uroven-6670658/prizma-
piramida-tcilindr-konus-shar-zadanie-2-
6657368/re-83cla73c-5¢39-4d8b-82b9-
ecb38c9de333

JIBrKeHUs

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

https://www.yaklass.ru/p/geometria/11-

klass/priamougolnaia-sistema-koordinat-v-




Ne || HammeHOBaHHE pa3ienoB U TeM IIPOTPaMMBbI

KonnuecTBo yacos

DnexkTpoHHbIe (IU(PPOBBIE) 00pa3oBaTEIbHbBIE PECYPCHI

OBIIEE KOJIMYECTBO YACOB 11O
[TPOI'PAMME

n/m Bcero|| Kontponsnsie | IIpakruueckue
paboTHhI paboThI

prostranstve-metod-koordinat-
10439/otobrazheniia-prostranstva-na-sebia-vidy-
dvizheniia-12444/re-173fee54-d497-47¢c1-82¢1-
ela0a0d883e2

7 |[IloBTOpeHue, 0000ImIEeHNE 1 17 2

CHUCTEMATHU3AIUS 3HAHUI
‘]_—[O6aBI/ITb CTPOKY
102 8 0
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