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INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOILlero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOXKHOCTh U3Yy4EHUs AUCLHUILUIMH €CTECTBEHHO-HAyYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'yMaHUTAPHOTO IUKIA. [I0CKONBKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHHUHU LIEMOYKU JIOTUYECKUX YTBEP)KICHUH INpHU peLICHUU
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUIaTb M OIPOBEPraTh TMIIOTE3bl HENOCPEICTBEHHO
UCTIOJB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LUKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1a4.

Ilens ocBoeHus mporpaMmsel yuyeOHOro kypca «I'eomerpusi» Ha yriiyOJI€HHOM ypOBHE —
pa3sBUTHE MHIMBHUIyalIbHBIX CIIOCOOHOCTEH OOy4aromuxcs NpU H3YYEHUM TE€OMETPUH, Kak
COCTaBIISIIONIEH MpeaMeTHOH obnactn «MaremaTnka W MHQOpPMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH IPHOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX I€OMETPUYECKHMX 3HAHUM U
NecTBUH, creun(UYHbIX I€OMETPUH, U HEOOXOAMMBIX Ul YCIIEHUIHOTO MPO(EeCCHOHAILHOIO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIB30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YIiyOJIEHHOM YPOBHE, paCIIUPSIFOIIUMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIBTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I€OMETPHH C OKPYKAIOIIHUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIHMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONKCHIBATH M  HM3y4daTh pas3Hble SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUIHOrO ammapata no pasaeny «CrepeoMeTpus» yuyeOHOro
Kypca reoMeTpuH;

(dbopMHpoBaHHE YMEHMsI BIIa/IeTh OCHOBHBIMM MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (HOpMyT W YMEHHE HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/1ad;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTeXkaX, MOJENAX U B pPEATbHOM MHpE
MHOT'OT'PaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh T€OMETPUUYECKUE MOJIEIH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (OpMUpOBaHHME NMOHMMAHHUS POJIM AKCUOMATHKU IMpPH MHPOBEACHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTeIbCTB W AJTOPUTMOB pEILIEHHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKAa3aTeJIbHbIE pPAaCCYXKIEHUS B XOJAE peLICHUs
CTEpEOMETPUYECKUX 33Jad W 3aJad C [PaKTHUYECKUM cojepxaHueMm, (popMHUpOBaHUE
OpEeJCTaBICHUs O HEOOXOAMMOCTH JIOKa3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKICHHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HAaBaTEIbHOW aKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIIUIEHUs, HHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3YYEHUU JPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalbHBIX CHUTYallUH, WCCIECIOBaHUS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU TIOJyYCHHBIX PE3yJIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpanieHus», «BeKTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUH Ha yriayOon€HHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO TII0 COJACpXKATelIbHBIM JIMHUSM, HO W MO TojxaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylibTaTaM  OCBOCHUS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaigiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJAJEHUE I'€OMETPUUECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
cocTaBisolIeil yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUIO M3YyYeHHUs MaTeMaTUKHU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIIMM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 daca B Hezienio).



COJEPKAHUE OBbYYEHUA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemuyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: IMApaUICNbHbIE NPSMbIE B IPOCTPAHCTBE, MAPAILIEIBHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKOoCcTH. [lapamiensHOe UM LEHTpaJIbHOE
POEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MMPOSKTUPOBAHHMSL.
N3obpaxenue Guryp B mapajuiebHON MPOEKIUU. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMHU, YrOJl
MEXAy NpSMbIMU B MpOCTpaHcTBE. llapainenbHOCTh MIOCKOCTEN: NapajljieibHble IIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepneHaAUKYISIPHOCTE  OPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJSpHBbIE MpsIMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUieJbHbIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
II0CKOCTH. OpTOroHanbHOE MpoeKTUpoBaHue. [lepneHauKyIsp U HaKJIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TIOCKOCTH, MPOEKIUs (GUTYphl Ha MIOCKOCTb.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYrael B IPpOCTPAHCTBE: YTrOa MEXAY MPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN yTOJI, JMHEHHBINA
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IUIOCKMX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTdailume Dyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. IlpoctpanctBennass teopema Iludaropa. IMupamuma: n-
yrojibHasi IUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS TUPaMKJIa U MPaBUIIbHBIN TeTpadp, Ky0. Ilpencrasienue
0 MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHainu, yrisl. [lmomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMMOBEPXHOCTH TPsAMOHM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETpHUS MapajlieNeNuIena, CUMMETpUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIIPABIICHHBIE U IIPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOpbl. PaBeHCTBO



BEKTOpOB. JleWCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxeHus BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuio mnapamnenenunena. TeopemMa O pa3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpa3ymoiine mnoBepxHocTed. Tena BpamieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BlaumHoe pacrnosoxeHue cepbl U MIOCKOCTH, KacaTeabHas INIOCKOCTh K
cgepe. M300paxeHue Ten BpallieHUs Ha MII0CKOCTU. Pa3BépTka nunuHapa u konyca. CuUMMeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienienunena u ciuenctBus u3 He€. OObEM MpsMONW W HAKIOHHOW MPHU3MBI, HWIHHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCTHIO. [IoHATHE MHOTOTpaHHHUKA, OTUCAHHOTO OKOJIO cpephl, chepbl, BIUCAHHOU B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomanas cdepsl u e€ dacteid. [lomobue B
npoctpaHctBe. OTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodOus, roMoTeTus. PemieHune 3agay Ha IUIOCKOCTH C MCIIOJIb30BaHHEM
CTEePEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs IMWIMHApA
(mapaymienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajyiesibHble OCHOBAaHHUIO M
IPOXOJAILINE Yepe3 BEepIIMHY), CEUCHMs IIapa, METOAbl MOCTPOCHUSI CEYCHM: METOJ CIIEJOB,
METOJ BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BekTopHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHMs. [IpsmoyrosnpHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnokenue BekTopa no 6asucy. Koopa1uHaTHO-BEKTOPHBIM METON MpH
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHsl B IPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpakeHus. J[BwkeHus u paseHcTBO ¢uryp. OOmme
CBOWCTBa JABIKEHHH. BHIBI NBUKEHUI: NapasieNIbHBIA MEPEHOC, LEHTpaJbHAs CUMMETpPHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [Ipsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUeE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaKIaHCKON UJECHTUYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHUE JIMYHOIO BKJIAJa B IMOCTPOECHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puszuyeckoe BocnuTAHME:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHIATHI U OTAbIXA, peryispHas Gusndeckas akTHBHOCTS),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBEHOM JEesTeNbHOCTH, CBI3aHHBIM C MAaTEMaTHUKON U e€ MPHIIOKEHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAMPaBJIECHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIKOJIOTHUECKOW  KYJIbTYpPbl, TOHUMAaHHWE BIMSIHHUS  COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00aNbHOTO — XapakTepa  OKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMATUKH U MATEMAaTUYECKOU KyJIbTYpOU KaK CPEICTBOM IIO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJIAITH U XapaKTEPU30BaTh CYIICCTBEHHbIC TPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHPOBaTh W MPEOOPa30BBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEYUN;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITETILHO JIOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TMPOTHUBHOTO), BBICTPAWBATH APTYMEHTAIMIO, TPHUBOJAUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HauboJiee TMOAXOMAUIMNH € YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSTENIbHO  CIUIAHUPOBAHHBIM  HKCIIEPUMEHT, HCCIEIOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXIy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSITENIbHO (hOpMyIIUpOBaTh 00OOIIEHUS ¥ BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeUIIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa HA BOIIPOC H IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATh HMH(POPMAIMIO pPA3IHYHBIX BHIOB ©  (QopM
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGPOpPMALMIO, MPEICTaBIATh €€ B pa3iauuHbIX  (opmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pCelICHHUA 3adadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, HPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh HMJCH, HAICJICHHBIC HA IOMCK PELICHUs, CONOCTABIATH CBOM
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yJIbTAaThl PEHICHUs 3a/aud, SKCIEPHUMEHTa, HCCIEJOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, aIFOPUTM pPELICHMs 3aJaud, BBIOMpaTh CHOCOO peleHus ¢ y4yEToMm
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JJAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITEJILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3yIbTaT pabOThl, 00001IaTh MHEHUST HECKOIBKHX JTFOJICH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HaMH KOMAaHJbl, OLIEHMBaTh KauyeCTBO CBOEro BKJaja B OOIIMH MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:
CBOOOJTHO ONEPHPOBATH OCHOBHBIMHU IOHSATHSAMU CTEPEOMETPUH TPH PEIICHUH 3a4ad U
IIPOBEJCHUHN MAaTEMaTHUYECKUX PACCYKICHUM;
IPUMEHATh aKCHOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX IPH PEIICHUH T€OMETPUYECKHX
3az1ay;
KJIacCU(UIMPOBaTh B3aWMHOE PpACIONIOKEHUE MPSIMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;
CBOOOJTHO ONEpPUPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEXIY
OPSMBIMH B IPOCTPAHCTBE, MEXKTY MPSIMOH U MJIOCKOCTHIO;
CBOOOJIHO ONEPUPOBATH MOHATHIMMU, CBSI3aHHBIMH C MHOI'OI'paHHUKAMU;
CBOOOJHO  pPAacHO3HABAaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (IpuU3Ma, MUPaMUAA,
IPSIMOYTOJIBHBIN MapajieNenumnen, Kyo);
KJIaccu(pUIUpPOBaTh MHOTOTPAHHHUKH, BEIOMPAst OCHOBAHUS ISl KITaCCU(UKAIIHH;
CBOOOJHO ONEPUPOBAThH MOHATUSMH, CB3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB INIOCKOCTHIO;
BBINOJIHATh TMApaJIeNIbHOE, HEHTPAIbHOE W OPTOTOHAIBHOE NPOEKTHpOBaHUE (GUTYp Ha
IUIOCKOCTbh, BBIIOJHATH N300paXkeHUst (PUTyp Ha IIIOCKOCTH;
CTPOHUTH CEYEHUS MHOTOTPAaHHHUKOB pPA3JIMYHBIMH METOJAMH, BBIMOIHATH (BBIHOCHBIC)
IUTOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUJ CBEPXY, COOKY, CHHU3Y;
BBIYHUCIIATH IUIOMIA/IN TIOBEPXHOCTEH MHOTOTPaHHUKOB (TIPU3Ma, MUPaMU/a), TEOMETPUIECKIX
TEJ ¢ MPUMEHEHUEM (OPMYIT;
CBOOOJHO OIEPUPOBATHh MOHATHSIMH: CUMMETPUSI B IMPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (QUTYPHI;
CBOOOJHO OINEpPUPOBATh IOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;
BBINOJIHATHACHCTBUSHAIBEKTOPAMH;
pemath 3aJayd  Ha JIOKa3aTelIbCTBO MATEMaTHYECKMX OTHOLIEHUN M HaXOXACHHE
TE€OMETPUYECKUX BEIMYMH, TPUMEHSSI M3BECTHBIE METOJBI MPH PEIICHUH MaTeMaTHYECKHX
3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIOKHOCTH;
OPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEJICTBA U  HIIEKTPOHHO-KOMMYHHKALIMOHHBIE
CHCTEMBI IPU PEUICHUH CTEPEOMETPHUUECKUX 3a]1ay;
U3BJIEKaTh, MpPEeoOpa3oBbIBaTh W HHTEPHPETHUPOBATH HMHGOPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;
OPUMEHATHh TOJTY4YEeHHbIE 3HAHUS HA MPAKTUKE: CPaBHUBATh M aHAJIU3UPOBATH pealibHBIC
CUTYyalluH, IPUMEHITh M3Y4YE€HHBbIE MOHATHUS B MpOIlecce TMOUCKA PELICHUs MaTeMaTH4eCKd
chopMyITMPOBaHHONW NPOOIEMbI, MOJECIUPOBATh PeaJbHBIE CUTYallMH Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh TOCTPOCHHBIE MOJIENH C UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHITUI U TEOPEM,
anmapara aiareOpbl, pemaTh MpakTUYEeCKHe 3a7aud, CBS3aHHbIE C HAXOXKJIECHUEM
reOMETPUYECKUX BEITHYNH;
UMETb MpPEJCTaBICHUS 00 OCHOBHBIX ATalax pa3BUTHS I'€OMETPUHM KaK COCTAaBHOM YacTu
dbyHaaMeHTa pa3BUTHS TEXHOJIOTHH.

K xonmy 11 ki1acca o0yyaromuicss HAyYUuTCs:

CBOOOZHO ONEpUPOBATh TMOHATHUSMHU, CBS3aHHBIMU C LMIUHAPUYECKOW, KOHMYECKON U
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;
ONEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMM C TEIaMU BpAIIEHUS: LIUIMHIPOM, KOHYCOM, chepoit
U [IapOM;



pacmo3HaBaTh Teja BpaileHus (IWIMHIAP, KOHYC, cepa W map) U OOBACHATH CIOCOOBI
MOJIyYEHUS TEJ BPALLCHUS;

KJIaccu(UIMPOBaTh B3aUMHOE PACHIOJIOKEHNUE CPEephl U TIIOCKOCTH;

BBIUMCIISTh BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M Te€J BpalleHus, 0ObEMBI U IUIOIIAIU
MIOBEPXHOCTE MHOTIOTPAHHUKOB M TE€J BpALICHUS, T€OMETPUUYECKUX TEI C MPUMEHEHHEM
bopmyur;

CBOOOJTHO OIEPHUPOBATH TMOHSATHAMM, CBS3aHHBIMH C KOMOMHALMSMHU TEJ BpalleHUs H
MHOTOT'PaHHHKOB: MHOTOT'PAaHHHK, BIIMCAaHHBIN B cepy U ONMUCAHHBIN OKOJIO cdepsl, chepa,
BIIMCAHHAs B MHOIOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIUMCIISTH COOTHOIICHHS MEXAY TUIOIIAIIMU TOBEPXHOCTEH M 00bEMaMU MOI0OHBIX TeET;
n300pakaTh M3ydaemble (UTYpHI, BBHIIOJIHATH (BBIHOCHBIC) MJIOCKHE YEPTEXH U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHS TEJ BpaILlCHHS,
U3BJICKaTh, WHTEPIPETHPOBATh W NPeoOpa3oBbIBaTh WH(GOPMALHMIO O TMPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUTypax, MpeaCTaBICHHYIO Ha YePTeKaX U pUCYHKAX;

CBOOOZHO OMEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITNOJIHATHOIIEPALIMMHAIBEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpP/MHAT;

pelaTh TeOMETPUYECKUE 3a/1a4i Ha BBIUMCIIEHUE YIJIOB MEXIY MPSMBIMU U INIOCKOCTSMH,
BBIYHCIICHHE PACCTOSIHUM OT TOYKU 1O IUIOCKOCTH, B LEJIOM, HAa NPUMEHEHUE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia MIPU PELICHUH;

CBOOOZHO ONEpUpOBaTh MOHATHUSMHU, CBSI3AHHBIMU C JIBHJKEHHEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JBIKCHHIA,

BBITNOJHATh N300pakKeHNUsT MHOTOIPAaHHUKOB U TE€J BPAILLEHUS NPU MapalIeIbHOM MEpEeHoce,
LEHTPAIbHOW CHUMMETPHUH, 3€pPKAIBHOM CHUMMETPHUM, IIPH IOBOPOTE BOKPYT IIPSMOM,
npeoOpa3oBaHus MOA00NUS;

CTPOUTbH CEUYEHHUS MHOTOTPAaHHUKOB M TEJI BPAICHUSA: CEUEHUS LWIMHIApA (MapajUIeIbHO U
NEePIEHIUKYIIAPHO OCH), CEYEeHUsI KOHYyca (IapajiesibHble OCHOBAaHMIO U MPOXOSIINE yepes3
BEpIINHY), CEUEHHs 11apa;

UCIIOJIb30BaTh METOJbl IOCTPOEHMS] CEUEHHWIl: MEeTOoJ CIEeAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MIIOCKOCTH;

JI0Ka3bIBaTbI €OMETPUUECKUEYTBEPIKICHUS;

OPUMEHSTh TeoMeTpuyeckue (GaxkThl A pPELIeHUs  CTepeOMEeTpPUUYECKHX  3ajad,
IIPEII0JIaratoIuX HECKOJIBKO IIaroB PEIICHHUs], €CIIHM YCIIOBUS IPUMEHEHNS 3a/1aHbl B IBHOU U
HEesIBHOU (opme;

pemate 3aJayd  Ha JI0Ka3aTeJbCTBO MaTE€MaTHYECKMX OTHOLIEHHWM M  HaxOoXIeHHE
F€OMETPUUYECKUX BEJIUYUH;

IPUMEHSTh TNPOTrPaMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IPHU
pEIIeHNU CTEPEOMETPUUECKHX 33]1aY;

NPUMEHSTh MOJyY€HHBbIE 3HAHUS Ha MpPAKTHKE: CPAaBHUBATh, AHAJIU3UPOBATH U OLEHUBATh
peasibHble CUTYyallud, MPUMEHSATh H3YyUEHHbIE MOHSATHS, TEOPEMBI, CBOICTBa B Ipoliecce
MIOMCKA PEIIeHUs] MaTeMaTHuYecku c(OpMYyIHUPOBAHHOM MPOOIEMBI, MOJIETUPOBATH peallbHbIE
CUTyallul Ha S3bIKE T'€OMETPUHU, HCCIIEN0BaTh MOCTPOECHHBIE MOJENHM C HCIOJIb30BAHUEM
FeOMETPUUECKUX TOHATUH W TEeopeM, ammapara aiareOpbl, peuiarb NMpakTHUYeCKHUe 3aJlauH,
CBSI3aHHBIE C HAXO0XJIECHUEM I'€OMETPUYECKUX BEINYHNH;



® UMETh IpeACTaBIeHHUs 00 OCHOBHBIX JTalax Pa3BUTHUS T€OMETPUHM KaK COCTAaBHOM 4YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

N HanvenoBanuepas1e10s 1 KosnuecTBouyacon JIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoThl (1ippopric)
o0pa3oBaTe/ibHbIepecypChl
1 BBenenue B ctepeoMeTpuio 23 1
5 BzaumHoe pacnionoxxenue 6 1
NPSMBIX B TIPOCTPAHCTBE
3 HapannenbuHocn. MPSIMBIX U 3
IUTOCKOCTEH B MIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn, MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIbl ¥ paccTosHUS 16 1
MHororpanHuKu 7 1
7 BexTops! B mpocTpaHcTBE 12
8 [ToBTOpeHwue, 0606melevle u 5 9
CHCTEeMaTH3aIus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOTPAMME




11 KJIACC

N HanvenoBanuepas1e10s 1 KosaunuyecTBoyacoB JIeKTPOHHbIE
n/n TEeMIIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTuuecknepadoThbl (nposrIc)
o0pa3oBaTebHbIEPECYPChI
1 AHaIMTHYECKASITEOMETPUS 15 1
) [ToBTOpeHwMeE, O606H.I€Hlf€ u 15 1
CHCTEMaTH3aIlHs 3HAHUI
O06bEMMHOTOrpaHHUKA 17 1
TenaBpatenus 24 1
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpeHue, O606HI€HI§G u 17 9
cUCTEeMaTH3aIlHs 3HAHU
OBUIEE KOJIMYECTBO YACOB I1O 102 8 0
I[MTPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koumu
Jl:;_ln Temaypoka zzzl;ml c31;1:e1chomn,leun(bpola.bleoﬁparmBaTe.ﬂbmﬂepecyp
Bcero
1 OCHOBHbIE [IPABILIA H3OOPKCHILA HA PHCYHKE ILIOCKOCTIL, 1 https://resh.edu.ru/subject/lesson/4756/
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3KA
[ToHATHS CTEPEOMETPHHM: TOUYKA, PsAMast, INIOCKOCTb, https://resh.edu.ru/subject/lesson/4756/http://metodist
5 npoctpancTBo. OCHOBHBIC IIPaBUIIa U300paKEHUS HA PUCYHKE 1 y.ru/m/files/view/prezentaciya_dlya sozdaniya moti
TUIOCKOCTH, MAPaJUICIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI vacii_k_teme_-
oTpe3ka izobrazhenie prostanstvennyh_figur_na_ploskosti
3 [ToHsTHS: TIEpeCeKarOIIUeCs TNIOCKOCTH, MEPECEKAIOIINECS] 1 https://resh.edu.ru/subject/lesson/4756/
npsiMast ¥ III0CKOCTh; MOTYIPOCTPAHCTBO
4 HomsTitt: Mepeceraiomecs MI0CKOCTH, Mepeceraromiecs 1 http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
npsiMast ¥ MJI0CKOCTh; MOTYIPOCTPAHCTBO
Mitororpartks, m3oGpaerie mpocTeimx http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
5 HPOCTPAHCTECHHAIX (PHIYD, HECYIECTBYIOMIIX OGBEKTOR 1 http://geometry2006.narod.ru/Lessons/10-
’ 11/14d.pptx
6 MuororpaiHuii, U300paketie NpocTeHiutix 1 http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
NPOCTPAaHCTBEHHBIX (PHUTYP, HECYIIECTBYIOMINX 00BEKTOB
7 AKCHOMBI CTEPEOMETPHH U TIEPBbIC CICACTBUS U3 HUX http://geometry2006.narod.ru/Lessons/10-11/1.pptx
8 AKCHOMBI CTEPEOMETPHHU U TIEPBBIE CIIEACTBUS U3 HUX http://geometry2006.narod.ru/Lessons/10-11/2.pptx
AXKCHOMBI CTEPEOMETPHH U TIEPBbIE CIEICTBHUS U3 HUX.
9 Crioco0bI 3a/1aHUS MIPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE. 1 http://geometry2006.narod.ru/Lessons/10-11/1.pptx
O003HaYCHUSATIPSMBIX U TUIOCKOCTEH
10 N300pakeHre ceUeHHi MIpaMuIbl, Ky0a U IPU3MBbI, KOTOpPbIE 1 https://resh.edu.ru/subject/lesson/4912/



https://resh.edu.ru/subject/lesson/4756/
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https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/

IPOXOJAT uepe3 ux peopa.
N300paxeHuenepeceyeHUSII0NyYeHHBIXTTIOCKOCTEH.
PackpalimBaHNeIOCTPOCHHBIX CEUCHU IPa3HBIMULIBETAMH

http://metodisty.ru/m/files/view/zadachi na postroen

ie sechenii mnogogrannikov

N306paxkenue ceueHnil nupamuabl, Kyoa ¥ pu3Mbl, KOTOPbIE
MPOXOJIAT uepe3 ux peéopa.

11 . https://resh.edu.ru/subject/lesson/4912/
N306pakeHnenepecedeHUSIOTYICHHBIXINTIOCKOCTEH.
PackpammBaHnenocTpoeHHbIX CEYeHUHPa3HBIMUTIBETAMH
N306paxkenue ceueHuit nupamuabl, Kyda ¥ pu3Mbl, KOTOpbIE
0XO0 epe3 éopa. .
12 HPOXOILIT HEpes KX peop . https://resh.edu.ru/subject/lesson/4912/
N300pakeHnenepece eHUSITONYICHHBIXINTIOCKOCTEH.
PackpammBaHeIOCTPOSHHBIXCCUCHUHPA3HBIMUIIBETAMHU
N300paxeHne cedeHnit MupamMuibl, Kyoa v MPU3Mbl, KOTOpPbIE
0XO0 epe3 éopa. .
13 HPOXOILIT HEpes KX peop . https://resh.edu.ru/subject/lesson/4912/
N300pakeHnenepecedeHUSITOTYICHHBIXITIOCKOCTEH.
PackpamnmmBaHenoCTpOSHHBIX CEUCHUHPA3HBIMHUIIBETAMHU
. http://geometry2006.narod.ru/Lessons/10-
14 MeTton crneoB ISl IOCTPOEHUS CeUeHU N
11/14d.pptx
15 Merton cienoB it nocTpoeHus ceueHuit. CBoiicTBa http://geometry2006.narod.ru/Lessons/10-
MEePECEUCHHI MPSAMBIX U MIIOCKOCTEN 11/15b.pptx
16 Meron cneoB s MOCTpOeHuUs ceueHuit. CBoWCTBa http://geometry2006.narod.ru/Lessons/10-
MEePECEUCHHU I TPSAMBIX U TIIOCKOCTEN 11/15c¢.pptx
Hf)CTpOCHPIC CEUeHUN B MUpaMUJIE, Ky6f 1o TpéM TOYKaM Ha http://geometry2006.narod.ru/L essons/10-
17 pEbpax. CoziaHue BRIHOCHBIX YEPTEKEH U 3aIHCh 11ar0B 11/15d ppix
MTOCTPOCHHUS 22100.DDIX
IT i 0 ¢
_,OCTp OCHHE CCHCHIH B TPAMHUAE, Ky f 11O TPEM TOTKAM Ha http://geometry2006.narod.ru/Lessons/10-
18 pEbpax. Cozanue BHIHOCHBIX YEPTEKEH U 3aIUCh I1aroB 11/156.ppix
MOCTPOCHHUS 24/108.PPIX
19 [TocTpoeHue ceueHnit B mupamue, Kyoe mo TpéM ToYKam Ha http://geometry2006.narod.ru/Lessons/10-



http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

pé6pax. Co3naHue BBIHOCHBIX YEPTEKEH U 3aITUCh IIaroB
MIOCTPOCHHSI

11/15e.pptx

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha

http://geometry2006.narod.ru/Lessons/10-

20 pEbpax. Co3anue BEHIHOCHBIX YepPTEKEH U 3alUCh 1IaroB 11/156.0pix
MOCTPOCHHS 24/108.ppX
21 [ToBTOpenue manuMeTpun: Teopema 0 IPONOPIIHOHATIBHBIX
orpeskax. [ToqobuerpeyronsHUKOB
[ToBTOpenne nnannmerpuu: Teopema Menemnas. PacueTsl B
22 CCUYCHUSX HAa BEIHOCHBIX YEPTEXKAX.
Hcropusipa3BUTHATUIAaHUMETPUH U CTEPEOMETPHU
23 KonTtponsHast padora "Axkcuomsl crepeomerpun. CeueHus"
B3auMHOe pacionoKeHue IPSIMbIX B IIPOCTPAHCTBE. http://geometry2006.narod.ru/Lessons/10-
24 CkpeuiBaromiuecs npsiMbie. [Ipr3Haku CKpeIIuBarOIIXCsI 11/5a.pptxhttp://geometry2006.narod.ru/Lessons/10-
npsmbIX. [lapamienbHbIeIpsIMbIC B IPOCTPAHCTBE 11/5b.pptx
Teopema o CyI1ecTBOBaHUU U €IUHCTBEHHOCTH MPSIMOM
o5 napajuleJIbHON JaHHOU IIPSIMOM, IPOXOALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILEeW Ha JaHHOH npsMoi. Jlemma o
nepecedeHNUIaPaIUICTbHBIXTPSIMBIXTIIOCKOCTBIO
[TapaienpHOCTB TpexX NpsMbIX. TeopeMa o TpEx
26 napauleIbHBIX NpAMBIX. Teopema o
CKPEIINBAIOIIUX CATPSMBIX
Hapansienkioe MPOSKTHpOBAHHE. OCHOBHEIE CROMCTRA http://metodisty.ru/m/files/view/ugol_mezhdu_pryam
27 napaIeIbHOTO TPOSKTHPOBAHUSI. 0i i ploskosti
N300paxkeHuepasHbpIX(GUTYp B MapaIIeTbHOHUIIPOSKIIN
28 [{enTpansHas mpoeKnus. YToj ¢ COHAIPABICHHBIMU http://metodisty.ru/m/files/view/ugol_mezhdu_skrech
CTOPOHAMH. YTOJIMEKIYTPSIMBIMH ivajuchimisya pryamymi 2013 01 20
29 3amaun Ha JOKa3aTEIbLCTBO U MCCIEI0BAHNE, CBI3aHHEIE C http://metodisty.ru/m/files/view/rasstoyanie mezhdu

PacCIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

skrechivajuchimisya pryamymi



http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
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http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi

30

[TonsTHA: mapaJIIeTbHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpaHcTie. [Ipu3Hak napamienbHOCTH NPAMON U
mockocTi. CBOMCTBANAPATIIEIBHOCTUIIPSIMOM U TJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/7a.pptx

31

['eomeTrpuueckue 3ajaun Ha BEIYMCIIEHUE U 1I0KA3aTEIbCTBO,
CBSI3aHHBIE C [1aPAJIJIEIIBHOCTBIO IPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

32

33

34

[TocTpoenue cedeHus1, MPOXOASIIETO Yepe3 JaHHYIO IIPSIMYIO
Ha YEPTEKE U MAPAJUIETBHOIO IPYTrOM MPSIMOM.
PacuérorHomnenuit

[TapamenpHas MPOEKIUsS, TPUMEHEHUE TSI TOCTPOCHHS
cedeHui KyOa 1 mapasuieNenumnena.
CpolicTBanapauiesienunesa u mpu3Mbl

[TapannensHbie MI0CKOCTHU. [IpU3HAKK MapaIenbHOCTH IBYX
IUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/12.pptx

http://geometry2006.narod.ru/Lessons/10-11/13.pptx

http://geometry2006.narod.ru/Lessons/10-11/8a.pptx

35

Teopema 0 napamieIbHOCTH U €AUHCTBEHHOCTH IUIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE TPUHAJICHKAIYIO JaHHOM
IJIOCKOCTH U CIEICTBUS U3 HEE

http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

36

37

38

CBoiicTBa napajIeNbHBIX INIOCKOCTEN: O TapaJlJIEIbHOCTH
HpﬂMI)IX HGpGCG‘IGHI/ISI HpI/I nepecequI/m ABYX napanneanmx
IJIOCKOCTEN TpEeTher

CaolicTBa napasuiedbHbIX TIIOCKOCTEN: 00 0Tpe3kax
napajuieIbHbIX MPSAMBIX, 3aKITIOUEHHBIX MEXKTY
napauieIbHbIMU TUIOCKOCTSMHM; O IEPECEUEHUH MPSIMOU €
JABYMA HapaHHeHLHBIMI/I IINIOCKOCTAMHAU

[ToBTopenue: Teopema [Iugaropa Ha miaockocTu

http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

39
40
41

[ToBTOpEHME: TPUTOHOMETPHUSAIPSIMOYTOJILHOTOTPEYTOJIbHUKA
CoiicTBa Ky0a 1 MPsMOYTOJILHOTO MapajljieNenuneaa

Brruncnenue JMH OTPe3KOB B KyOe U MPSMOYTOJIbHOM

R R a e



http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
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http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

napauiCJICIrIIC e

[leprieHAMKYASIPHOCTD NPAMON U TI0CKOCTH. [Ipr3Hak

42 . http://metodisty.ru/m/files/view/geom_10
HEePICHAMKYIISIPHOCTH MPSIMOW ¥ IUIOCKOCTH

43 [eprieHAUKYIAPHOCTD MPSIMOM M IUIOCKOCTH. [Ipr3HaK http://geometry2006.narod.ru/Lessons/10-
MEePIEHIUKYIISIPHOCTH TIPSIMOM M TUIOCKOCTH 11/17a.pptx

42 E;SiZﬁ:ﬂ?e;yiic;]s:szgi;loiig:;zz:I;OCTH HPAMOT, http://geometry2006.narod.ru/Lessons/10-
NEPIEHIUKYIISPHOM K IJIOCKOCTH 1L/L7D.pptx

45 [TnockocTH ¥ MEepIeHIUKYIISIPHBIC UM TIPSMbIC B
MHOTOTpaHHHKaX

46 [TnockoCTH | MEPIICHAUKYIISIPHBIE UM TPSIMBbIC B
MHOT'OT'paHHHKaX

47 Egei EEEET{ZYEEEBT;OHHOHHM Hoetpoerme neprierukypa http://geometry2006.narod.ru/Lessons/10-11/18.pptx

48 Hepnewmkymp i rainomas. [octpoetite neprerkyipa http://geometry2006.narod.ru/Lessons/10-11/18.pptx
U3 TOYKH Ha TIPSIMYIO

49 Teopema o Tpéx neprneHAnKyIsApax (mpsmas u oopaTHast)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 1 oOpaTHas)

51 YTOJIMEX Ty CKPEIIUBAIOITUMHUCSIIPSIMBIMU

50 [Mouck meprneHAnKyISIPHBIX MPSIMBIX C TIOMOIIBIO
NEePIECHAUKYISPHBIX UIOCKOCTEH

53 OpTOrOHATEHOTPOEKTHPOBAFHE http://geometry2006.narod.ru/Lessons/10-

11/22b.pptx

54 [Toctpoenue cedenuii kyba, mpU3Mbl, IPABUIBLHON THPAMHUIBI http://metodisty.ru/m/files/view/postroenie_sechenii
C TIOMOIIIbIO OPTOTOHATBHON MPOSKIIUU mnogogrannikov

55 [TocTpoeHue ceueHnit Kyoa, MPU3MbI, TPABUILHON MTUPAMHIBI http://geometry2006.narod.ru/Lessons/10-

C IIOMOIIIBIO OpTOFOHaHBHOﬁ IIPpOCKINHU

11/22b.pptx
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CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO MJIOCKOCTH.

56 .
[110CKOCTHCHMMETPHIT B MHOTOTPaHHHUKAX

57 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U INTIOCKOCTH KaK
CIIC/ICTBHE CHMMETPHHU

58 [TpaBUIbHBIC MHOTOTPaHHUKHU. Pacyér pacCTOSHUI OT TOUKH http://geometry2006.narod.ru/Lessons/10-
IO TUIOCKOCTH 11/20d.pptx

59 [IpaBuiibHBIC MHOTOTPAaHHUKH. Pacu€r paccTosiHUI OT TOYKH http://geometry2006.narod.ru/Lessons/10-
IO TUIOCKOCTH 11/20e.pptx

60 CriocoObl ONYCTHTh MEPICHAUKYIISAPBI: CAMMETPHS, CIBUT http://geometry2006.narod.ru/Lessons/10-
TOYKH TI0 TapaJIeTbHON TPSAMON 11/20h.pptx

61 CnBur no HenapayyIeNabHOU NPSMOM, U3MEHEHHE PACCTOSTHUI

62 KonTtponpHast padora "B3anmHoe pacroyioskeHue MpsiMbIX 1
MJIOCKOCTEH B MpocTpaHcTBe"

63 E)f;?:;::};Iz:Tgiﬁf:;ﬁg;lng;;i;iif;;f;opeMa http://geometry2006.narod.ru/Lessons/10-
KOCHHYCOB 11/16a.pptx

64 [ToBTOpEHHUE: YrOJI MEXK/Y CKPEIINBAOIIMMICS MPSIMBIMH B
IPOCTPAaHCTBE

65 I'eomeTpuyecKie METO bl BBIYHCIICHUS YTIIa MKy http://geometry2006.narod.ru/Lessons/10-
NPSMBIMH B MHOTOTPaHHHKAX 11/16d.pptx

66 JIByrpanHbIii yroi. CBOMCTBO JIMHEHHBIX YTJIOB IBYTPAHHOTO http://geometry2006.narod.ru/Lessons/10-
yria 11/21a.pptx

67 [lepnienaukynsapHsie maockocTu. CBoicTBa B3aUMHO http://geometry2006.narod.ru/Lessons/10-
NEPIEHIUKYIISPHBIX TNIOCKOCTEN 11/22a.pptx
[pu3Hak meprneHIuKyISIPHOCTH TUIOCKOCTEH; Teopema o

68 IPSIMOM TTepecedeH s IBYX TIOCKOCTEH MEepIIeHNKYISIPHBIX
TPEThel TIOCKOCTH

69 [IpssMOyTONIBHBIN MTapajuieenumnes; Kyo; n3MepeHus,
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CBOMCTBA MPSAMOYTOJbHOIO Napajlieenunena

TeopeMa 0 JUaroHaJii IpsAMOYI'OJIbHOT'O IapalUICIICIIMIIEa U

70 .. 1
CIIEJICTBUE U3 HEE
7 CrepeoMeTpHuuecKkre U MPUKIIaTHbIE 3aJa4l, CBA3aHHbIE CO 1
B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX U IJIOCKOCTH
79 [ToBTOpEHME: CKpELIMBAIOLIUECS MIPSMBIE, TapalIe/IbHbIE 1
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHUKAX
[Tapa mapanmienbHbIX IUIOCKOCTEH Ha CKPEIIMBAIOIINXCS
73 MPSIMBIX, PACCTOSTHUE MEX]Y CKPEIIMBAIOIIUMHUCS MPSIMBIMU B 1
MPOCTHIX CUTYAIUAX
24 PaccTositHie OT TOYKH 0 IIIOCKOCTH, PACCTOSHUE OT MPSIMOI 1 http://geometry2006.narod.ru/Lessons/10-
IO TUIOCKOCTH 11/20d.pptx
75 BEIHCIICHNIE PACCTOHMIT MEKLY CKp emmfammHMHCﬂ 1 http://geometry2006.narod.ru/Lessons/10-11/20f.pptx
HPSIMBIMU C TIOMOILBIO NIEPIIEHIUKYIISIPHOM MIIOCKOCTH
TpéxrpaHHbIil yroJ, HEPAaBEHCTBA JJISl TPEXTPAHHBIX YIJIOB.
76 Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JJIS 1
TPEXTPAHHOIO yIJIa
77 DneMeHThl chepruuecKoil reOMeTpUn: reo1e3nIeCKre JINHUH 1
Ha 3emiie
78 KonTponbHnas pabora "Yribl u paccrosiHus" 1
79 Cucremaru3zanus 3HaHUKA "MHOTOTPaHHUK U €70 JIEMEHTHI" 1
80 [Mupamuna. Buasl nupamun. [IpaBunsHas nupamuaa 1 http://geometry2006.narod.ru/Lessons/10-11/24.pptx
81 ITpusma. [Ipsimas u HaknoHHas npusMsl. [IpaBunbHasnpr3mMa 1
82 [Ipssmoit napaienenunes, NpsMOyroabHbINA 1
napasuienenumnes, Kyo
83 BoinyknsiemHororpanauku. Teopemadiinepa 1
84 Beinykiieie MHOTOrpaHHukd. Teopema Diiepa. [IpaBuibHbIe 1 http://geometry2006.narod.ru/Lessons/10-



http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
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" MOJIYIIPaBUJIbHBIC MHOTOTPpaHHUKHU

11/27a.pptxhttp://geometry2006.narod.ru/Lessons/10
-11/28.pptx

85 KontponpsHaspabora "Muororpanauku" 1
86 [ToHsTHE BEKTOPA Ha IJIOCKOCTH M B IPOCTPAHCTBE 1 http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
87 CyMMaBeKTOpOB 1 http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
88 Pa3HocThBEKTOPOB 1
89 [IpaBunonapamienenunena 1
90 YMHOKEHUEBEKTOPAHAYHUCIIO 1
01 Pa3no>1<“eHI/Ie BEKTOpa 10 0a3ucy TPEX BEKTOPOB, HE JICKAIIUX 1
B OJTHOM TUIOCKOCTH
92 CKaJIIpHOCTIPOU3BEICHHE 1
93 Berunciienue yria Mexay BEKTOpaMHu B IIPOCTPAHCTBE 1
94 [Ipocreiimmuesanaun ¢ BEKTOpaMu 1
95 [Ipocreiimmuesanaun ¢ BEKTOpaMu 1
96 [Tpocreimmesanauu ¢ BEKTOpaMH 1
97 [Ipocrefimmes3agauu ¢ BEKTOpaMu 1
98 O06o011eHre U cUCTeMaTH3alUsI3HAaHUHA 1
99 O06o011eHre U cUCTeMaTH3alusI3HAaHUHA 1
100 HToroBaskoHTpoJIbHasIpaboTa 1
101 HroropasikoHTpobHasipaboTa 1
102 O0001IeHNE U cUCTEMATHU3AMI3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

Ne
o/ Temaypoxka KosmyecTtBoyacoB  JiIeKTPOHHbIeHMU(POBHIEOOPa30BaATEIbLHbIEPECYPCHI
https://www.yaklass.ru/p/geometria/11-
Mosropetie Tembr "KoopauHars: BexTopa Ha klass/priamouqolnaia-siste_ma-koordinat-v-_

1 II0CKOCTH 1 B IpOCTpaHCTBE" 1 prostranstve-metod-koordinat-10439/abstcissa-
ordinata-i-applikata-tochki-prosteishie-zadachi-v-
koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-

) [ToBTopenue Temsl "CKalsIpHOE POU3BEICHHE 1 klass/priamougolnaia-sistema-koordinat-v-

BEKTOPOB" prostranstve-metod-koordinat-10439/ugol-mezhdu-
vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-

3 [ToBTOpenne Temb! "Brraucienne yria MexIy 1 klass/priamougolnaia-sistema-koordinav-prostranstve-

BEKTOpaMH B IPOCTpPaHCTBE" metod-koordinat-10439/ugol-mezhdu-vektorami-
skaliarnoe-proizvedenie-9283
4 [ToBTOpEeHue Tembl "Y paBHEHUE TPSIMOI, 1
MIPOXO/ISIIEH uepe3 ABE TOUKH"

5 YPaBHeHHe IJIOCKOCTH, HOPMAJIb, YPABHCHUC 1
IJIOCKOCTU B OTPE3KaAX

5 YpaBHEHHE INTIOCKOCTH, HOPMajlb, YDaBHEHHE 1
IIJIOCKOCTH B OTPE3KaAX

7 BekropHoenpoussenenmne 1

8 JInHeHbIEHEPAaBEHCTBA, 1
HHHCﬁHOCHpOFpaMMHpOBaHHC

9 JInHeliHbIEeHEpaBEHCTBA, 1
JMHENHOENPOrpaMMHUPOBAHUE

10 AHaJIUTHYECKHE METOBI pacuéTa yriia Mexay 1



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/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/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/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/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/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
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/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinav-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinav-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinav-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinav-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

MMPpAMBIMH B MHOT'OT'paHHUKaX

AHaIUTHYECKHE METOJIbI pacuéTa yriia Mexay

1 MJIOCKOCTSIMU B MHOTOIPaHHHKAX
12 ®opmyna pacCTOSIHUS OT TOUKH JI0 TNIOCKOCTHU B
KOOpAMHATaX
13 HaxoxaeHnne paccTostHui OT TOUYKHU J0 TUIOCKOCTH B
KyOe
14 Haxoxaenue paccTossHUI OT TOYKHU J0 TUIOCKOCTH B
MPaBUIILHON TUPAMHUJIC
15 KoHTponbHaspaboTa "AHamuTryeckasreomeTpus"
16 CeueHUSIMHOTOTPAaHHUKOB:
CTaHJAPTHBIEMHOTOTPAaHHUKH
17 CeueHUSIMHOTOTPAaHHUKOB: METO/ICIIE/IOB
18 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE TNIOCKOCTH,
MepecevyeHms MPSIMBIX U TIOCKOCTEN
19 HapasnebHBIe MPMEIE I IIOCKOCTH: Mapanenbibe https://resh.edu.ru/subject/lesson/6065/
CeUYeHUs
20 [TapannenbHble NpsMbIe U MIIIOCKOCTH: PACUET
OTHOLLEHUN
91 [TapamienbHbIe TPSIMBIE U TFTIOCKOCTH: YTIIBI MEXKITY
CKPELIUBAIOIIMMUCS TPSIMBIMU
https://www.yaklass.ru/p/geometria/10-
[TepnenauKyIsIpHBIE TPSIMBIE U TUTOCKOCTH: -
22 CTaHJapTHbBIE Mapbl MEPHIEHAUKYISPHBIX MIOCKOCTEH klass/perpendlku_l Ia.mOSt?V_prOStransw.e_ i .
10441/opredelenie-i-svoistva-perpendikuliarnosti-
U TIPSIMBIX, CHMMETPHUH MHOTOTPAHHHUKOB priamoi-i-ploskosti-12048
[leprieHAMKYNAPHBIE TPSIMBIE U IIOCKOCTH: TEOPEMA httpS:IIV\_/WW.vakIaSS_.ru/_p/qeometrlalfll-
23 klass/priamougolnaia-sistema-koordinat-v-

0 TpeX MepIeHIUuKYIsIpax

prostranstve-metod-koordinat-10439/ugol-mezhdu-



https://resh.edu.ru/subject/lesson/6065/
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vektorami-skaliarnoe-proizvedenie-9283

[leprienquKyNApHBIE TPSIMbIE U TNIOCKOCTHU:

24 https://resh.edu.ru/subject/lesson/4724/
BBIYHCIICHUS] IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHMeE: MIOMAAN MHOTOYTOJILHUKOB, (DOPMYJIBI
JUTS TUTOIIAIeH, COOOpakeHus o00us

26 [ToBTOpEHUE: IO MHOTOYTOJIBHUKOB, (hOPMYITBI
JUTSL TUTOIA/IeH, cooOpaxeHus moao0us

97 [ToBTOpEeHME: MIOMAAN MHOTOYTOJIBHUKOB, (DOPMYIIBI
JUTS TUTOIA/IeH, cooOpaxeHus moao0us
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIIOIIA TN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4aCcTH, COOOpaKEHUS https://resh.edu.ru/subject/lesson/6018/
nmonoous
[nomany ceyeHnii MHOrOrpaHHHUKOB: TUIOMIAN

29 MIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOPaKESHUS https://resh.edu.ru/subject/lesson/5443/
noxoous

30 KonTposnbHnas pabora "[loBTopeHne: MHOTOrpaHHUKH,
CEYEHHs MHOTOTPaHHUKOB"

31 O0BeM Tena. OObEM MPSIMOYTOJIEHOTO http://geometry2006.narod.ru/Lessons/10-
napaieNenumnea 11/11/13a.pptx

39 3amaun 00 yaABOCHUH Kyba, 0 KBapaType Ky0a; o
TPUCEKIUH yTiia

33 CrepeomeTpudecKue 3a1a4uu, CBI3aHHbIE ¢ 00bEMOM
MPSIMOYTOJIBHOTO MapasuieieuIe/1a

34 [IpuknanHbie 3a1a4u, CBsI3aHHBIE C BEIYUCICHUEM
00BEMa MPSIMOYTOIBHOTO MapaljieNienumneaa

35 OGbEMTAMOHIPIIME: http://geometry2006.narod.ru/Lessons/10-

11/11/14b.pptx
36 CrepeoMeTpHUYCECKHUE 3a/1a4H, CBSI3aHHBIC C https://resh.edu.ru/subject/lesson/5629/
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https://resh.edu.ru/subject/lesson/5443/
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/

BBIYUCIICHHEM 00BEMOB TPSMOM MTPU3MBI

[Tpuknagaeie 3a1a9u, CBSI3aHHBIE C 00BEMOM MPSIMOM

37
MIPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
38 OIpeIeIEHHOr0 HHTErpaa. https://resh.edu.ru/subject/lesson/4046/
O0BEMHAKIIOHHOUTIPU3MBI
39 Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO
onpeaenéHHoro uurerpaita. OobEMIupamMubl
40 ®opmyna 06bpéMa mupamuel. OTHOIIEHHE 00BEMOB
NUPAMHUJ] C OOILKM YTIJIOM
41 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB
MUPaMUJL C OOIIKUM yTIIOM
42 CTepeOMeprquKI/Ie 3a/1auu, CBA3aHHBIE C 00BEMaMuU
HAKJIOHHOM MPU3MBI
43 CrepeomeTpHuyuecKue 3a1a4u, CBsI3aHHbIE ¢ 00BbEMaMU
MAPaMU/IbI
44 [Tpuxnanueie 3anayn no reme "OOBEMBI TEN",
CBSI3aHHBIE C 00bEMOM HAKIIOHHOM MPU3MBI
45 [Tpuknanueie 3agaun mo teme "OO0bEMEBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI
16 [Ipumenenne 06bEMOB. BrruniciieHnue pacCcTOSIHHS 10
MIJIOCKOCTH
47 KontponbsHaspabora "O0bEMMHOrOrpanHuKa"
48 [{umHaprYecKas OBEPXHOCTh, 00pa3yomue http://geometry2006.narod.ru/Lessons/10-
[TNHAPUYECKON TOBEPXHOCTH 11/11/2 4 a.pptx
49 Humuaap. Ipamoit kpyrosou nunuuap. Inomans

MMOBEPXHOCTH LIMJIMHAPA



https://resh.edu.ru/subject/lesson/4046/
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx

Konunyeckasi HOBEpXHOCTh, 00pa3yIonIiue KOHUIECKON

50
noBepxHocTu. Konyc

51 CeueHue KoHyca IJI0OCKOCTBIO, NTapaJlIeIbHOM
IJIOCKOCTH OCHOBaHMSI

59 Yceu€Hnsriii konyc. M300pakeHre KOHYCOB 1
yCeuEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeoMeTpHruecKue 3aja4i Ha JOKa3aTebCTBO U

55 BBIUMCJICHHE, TOCTPOCHUEM CEUCHUHN IIUIUHIPA,
KOHYca
CrepeoMeTpHuueckre 3aJaui Ha J0Ka3aTeIbCTBO U

56 BBIYHCIIEHHE, IOCTPOCHUEM CEYEHUH IIMIIMH/Ipa,
KOHYCa

57 IIpuxnagHeie 3a1a4n, CBI3aHHBIE C TUAJIUHIPOM

58 [Tpuknanubie 3a1a4u, CBSI3aHHBIC C HUIUHAPOM

59 Cdepa u map https://resh.edu.ru/subject/lesson/4034/
[Tepeceuenue cdepsl u mapa ¢ mIockocTrio. Kacanue

60 nrapa u cepsl II0CKOCThI0. Bu
n300paxeHuemapa
[Tepeceuenue cdepsl u mapa ¢ mIockocThio. Kacanue

61 mapa u cgepsl IOCKoCThI0. Bua n
n3o00paxeHuemapa

62 VYpasuenue cepsl. [Inomans chepsl u e€ vacteit

63 CummeTtpusiceps U mapa



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

CTCpGOMeTpI/I‘-IGCKI/IC 3aJa4d Ha A0Ka3aTCJIbCTBO U

64 BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoit U mapom,
MOCTPOCHUEM UX CEYCHHI IJIOCKOCTHIO
CrepeoMeTpHUECKHE 33/1aui Ha JJOKA3aTeIbCTBO U
65 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapom,
MOCTPOCHHEM MX CCUCHHI IIIOCKOCTHIO
66 [Ipuxiagnaelie 3a1a4u, CBsI3aHHbBIE CO c(hepoit U mapoM
67 [ToBTOpEHUE: OKPY)KHOCTD HA IIOCKOCTH,
BBIYUCIICHHSI B OKPY)KHOCTH, CTaHJAapPTHBIC 110100US
68 PasnuuHbie KOMOWHAIIMK TEJ BPAILICHUS U
MHOTOIPaHHHKOB
69 3amauwm 1o Teme "Tena v MOBEPXHOCTH BpalieHus" https://resh.edu.ru/subject/lesson/4910/
70 3anauu o teme "Tena u MoBepXHOCTH BpalieHus"
71 KonTponsHas padora "Tena u noBepxHocTH
BparnieHus"
79 O0wém nunuHapa. Teopema 06 00BEME IPSIMOTO http://geometry2006.narod.ru/Lessons/10-
HTHH/PA 11/11/14c.pptx
73 Beranciienne 006EMOB TeJT C TOMOIIBIO http://geometry2006.narod.ru/Lessons/10-
onpeaenénHoro uarerpaita. O0pEMKOHYyCa 11/11/16a.pptx
74 ITnomaau 6OKOBOM U MOJHON MTOBEPXHOCTH KOHYCA http://geometry2006.narod. u/Lessons/10-
11/11/18a.pptx
75 CrepeoMeTpHUEeCKUE 3a/1a4H, CBSI3aHHBIC C
BBIYUCIICHHEM 00BhEMOB IIHIIMH]IPA, KOHYCa
76 [Mpuknaaueie 3aaauu Mo TeMe "OO0BEMBI U TUIOMIAIN http://geometry2006.narod.ru/Lessons/10-
NoBepXHOCTEH Temn" 11/11/18a.pptx
O0béM 1mapa u mapoBoro cexkropa. Teopema 00
77 00BéME mef;)a. Hnoliuam) C(i)epm.p CTepecI))MeTqueCKHe http://geometry2006.narod. u/Lessons/10-

3a/1auu, CBS3aHHBIC C BHIYUCIICHHEM 00BEMOB TI1apa,

11/11/17a.pptx



https://resh.edu.ru/subject/lesson/4910/
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http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
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http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx

1apoOBOIo CCrMEHTA U MIApOBOT'O CCKTOPa

[Tpuknagueie 3agaun 1o Teme "OO0bEMBI TEN",
CBsi3aHHBIE C 00BEMOM IIapa M MJIOMIAIBI0 CQEpPHI.

http://geometry2006.narod.ru/Lessons/10-

8 COOTHOMICHUSAMEKAYTUIOMIAITIMUTIOBEPXHOCTEH 1 11/11/17b.pptx
00BEMaMUTIOJOOHBIXTEN
[Tono6uble Tena B mpoctpaHcTBe. M3MeHeHne 00bEéMa

79 npu nopobun. CrepeoMeTpuyuecKre 3aauu,
CBSI3aHHBIE C BHIYMCIEHUEM 00BbEMOB TeJl U IUIOIIAAEH
IIOBEPXHOCTEN

80 KoHntposnbHast padora "Ilnomaaym mnoBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

81 JBuxenust npoctpancTBa. OtoOpaxkenus. BrxkeHus
U paBeHCTBO Guryp. O01MecBONCTBAABIKEHUN
Buae! nBukeHMil: napauielibHbIN NIEPEHOC,

82 [EHTpaIbHAs CHMMETPHS, 3epKalIbHAsS CUMMETPHS,
MMOBOPOT BOKPYT NPSIMOM

83 [TpeoOpa3zoBanus nogobus. Ipsmas u chepa Ditnepa

84 ['eomeTrpuueckue 3ajaun Ha IPUMEHEHUE JBHKEHUS

85 KonTponbHnas pabora "BekTops! B mpoctpancTse”
O6o6mmaromiee nopropenue 11 moHsITHI U METOZOB

86 Kkypca reomerpun 10—-11 xnaccos, cucremMaruzanus
3HaHui: "[lapanienbHOCTh IPSIMBIX U IUIOCKOCTEN B
npocTpaHcTse"
O6o6maromiee nopropenue 11 mMoHITHIT U METOIOB

87 Kkypca reomerpun 10—-11 xnaccos, cucremMaruzanus
3HaHM: "BekTopsl B mpocTpaHcTBE"

88 O6o06matomiee moBTopeHue 11 mMoOHSATHIT 1 METOZI0B

Kypca reomerpun 10—11 kmaccoB, cucremaTuzanus



http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

3HaHMi: "BekTopsl B pocTpaHcTBe"

89

90

91

O6o06matomiee moBTopeHue 11 MOHATHII 1 METOZI0B
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3HaHwuii: "O0beM MHOTOTpaHHHKA"

O6o06matomiee moBTopeHue 11 MOHATHII U METOZI0B
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOrpaHHUKA"

O6o06matomee moBTopeHue 11 MOHATHI 1 METOZ0B
Kypca reomerpun 10—11 knaccos, cucremaTuzanus
3HaHuii: "Ilnomanu noBepXHOCTH U 0OBbEMBI KPYTIIBIX

n

TCJI

92

O6o6mraromee nopropenne 11 MoHSATHI U METOOB
Kypca reomerpuu 10—-11 knmaccoB, cucremaTuzanus
3HaHuii: "Ilnomanu noBepXHOCTH U 0OBbEMBI KPYTIIBIX

TCII

93
94
95

NroroBaskoHTponbHasgpadboTa
HToroBasikoHTpoIbHasgpaboTa

[ToBTOpeHue, 06001IeHNE U cHUCTEMaTH3aIUs 3HAHUI

96

97

98

99

Hcropus pasBUTHS CTEPEOMETPHUM KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK HAYKU U ec
POJIb B pa3BUTHU COBPEMEHHBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK HAYKU U ec
POJib B pa3BUTHHU COBPEMCHHBIX MHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €&




POJIb B Pa3BUTHU COBPECMCHHBIX NMHIKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

100

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €&
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€

POJIb B pa3BUTHH COBPCMCHHbBIX HHXXCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102
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1. F'eometpus, 10-11: yued. ans obmeodpazoBar. yupexaeHuil. bazoselii u nmpoduiabHbII
ypoBau / [JI.C. Atanacsu B.®. byry3os, C. b. Kagomies, JI. C. Kucenéra, 3. I'. [1o3nsk]. —
24-¢ w3n. — M..: Ilpocsemienne, 2021

2. Uzyuyenue reomerpun B 10-11 kmaccax: Meto. pekoMeHaanuu k yueo. / Ku. mmis
yaurens / [C.M. Caaksia, B.®. Byry3o0s]. — 10-¢ u3a. — M.: [Ipocsemenne, 2022

3. Iloypounsle pa3zpaboTku 1o reometpu, 10 kinace, muddepeHpoBaHHbIA TOIXO0 : B
MOMOIIb KOIbHOMY yuuTento K yaednomy kommiekry JI. C. Atanacsina u np./ [B. A.
Aposenko]. — M.: BAKO, 2020. — 304c.

4. TIporpamma 001e00pa3oBaTeIbHBIX yUpeKaeHHH 1m0 Teomerpuu 10-11 kmacchl, k
yuebHomy komiuiekTy ais 10-11 knaccos / [JI.C. Aranacsu B.®. byry3os, C. b. Kagomies,
JI. C. Kucenéga, D. I'. Ilo3nsik] / [coctaButens T.A. Bypmuctpoa]. — M: «IIpocBemienue»,
2021.

5. KonTposbabie paboTsl 1o reomerpun: 10 knace: k yaeouuky JI.C. AtanacsHa, B. ©.
byry3oa, C.b. Kagomnena u ap. «'eomerpusl0-11» / [1O. I1. Qynuuuss, B. JI. Kponrays].
— M.: U3garenbcTBo «OK3ameny», 2021

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

1. MunwucrepcTBo obpazoBanus PD. — Pexxum nocryma: http://www.ed.gov.ru;
http://www.edu.ru

2. TectupoBanue on-line. 5-11 kiaccel. — Pexxum nocryna : http://www.kokch.kts.ru/cdo

3. ApxuB y4eOHBIX IPOTpaMM HHPOPMAIIMOHHOTO 00pa3oBaTeIbHOTO moprana «RUSEdul».
— Pexxum mocrymna : http://www.rusedu.ru

4. Merasunuknonenus Kupumia u Medoaust. — Pexxum noctyna : http://mega.km.ru

5. Caiitel sHIMKIIONE M. — Pesxum nmocryma : http://www.rubricon.ru;
http://www.encyclopedia.ru

6. BesanemenrapHasiMaTemaTrka. — Peskummoctyna © http://www.bymath.net



