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MNOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBiasieTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOILero
00pa3oBaHusl, TaK KaK 00ecreuuBaeT BO3MOXKHOCTh U3yUEeHHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HaIpPAaBJIECHHOCTH M IPEAMETOB I'yMaHHUTAapHOrO LUKJIA. IIOCKOIBKY JIOrMYecKkoe MBIIUICHHE,
dopmupyeMoe TNpH HM3YYEHHH OOYYAIOIIMMHUCS TIOHSATHMHBIX OCHOB TE€OMETpUH, NpHU
JIOKa3aTeNNbCTBE TEOPEM M IOCTPOCHHM LENOYKH JIOTMYECKHX YTBEP)KICHUN IPU PELICHUH
FEOMETPUUECKUX 3a/ad, YMEHHE BBIABUIaTh W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PH3MUECKUX
3a1ad.

Lenb ocBoeHust mporpamMMmbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOnE€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAJIbHBIX CIOCOOHOCTEM OOydYarOUIMXCS MpPU HM3YYEHUH TE€OMETPHM, Kak
CoCTaBIISAIOLICH mpeaMeTHO ob6mactu «Marematnka u UHPOpMaTHKa» dYepe3 obecreyeHHue
BO3MOXHOCTH HPUOOPETEHHs] M HCIOJIb30BAHUS Oojee IIIyOOKHX I€OMETPHUUYECKUX 3HAHWHA U
NecTBUH, Creun(UYHBIX T€OMETPUH, U HEOOXOAMMBIX UIS YCHEUIHOTO MPOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTIO C MCIIOJIb30BAHMEM MaTEMaTHKH.

[IpuopuTeTHBIMH 337]a4aMH Kypca T€OMETpHH Ha YriyOJIEHHOM YpPOBHE, PaCHIMPSIONIMMU
U YCHJIMBAIOIIUMHU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSL:

pacipeHue npeACcTaBICHUs 0 TeOMETPHH KaK YaCTH MUPOBOM KyJIbTYpPbI U (GOPMUpPOBAHHE
OCO3HAHHUA B3aMMOCBA3H I'€OMETPUH C OKPYKAIOLIIUM MUPOM;

¢dopMHpOBaHHE TPEICTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIHNX
MaTEMaTHYECKUX MOJECIIAX, O3BOJIAIOIIUX ONUCHIBATh U U3y4aTh PA3HBIC SIBJICHUS OKPYKAIOLIErO
MUpa, 3HaHWE MOHATUHHOTO anmnapara 1o paszeny «CrepeoMeTpusi» yueOHOTo Kypca reOMeTpHUu;

(opMHpOBaHUE YMEHHUS BIAJIETh OCHOBHBIMU MOHATUSMU O IPOCTPAHCTBEHHBIX QUTypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (OpMYJIT M YMEHHE HX NPUMEHATh, YMEHHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3aay;

¢dopMHpoBaHHE yMEHHs paclo3HaBaThb Ha dYepTekax, MOJCNIAX U B pPEaJbHOM MHpPE
MHOTOTPaHHMKH U Tejla BPALICHHsI, KOHCTPYUPOBATh TEOMETPUYECKUE MOIEIH;

¢dopmupoBaHue NOHUMAaHHUS BO3MO>KHOCTH aKCHOMaTHYECKOT O IIOCTPOCHHUSI
MaTeMaTHYeCKuX Teopuil, (popMuUpOBaHHE MOHMMAHUS POJIM AKCMOMATHKU TPU IPOBEACHUU
pacCyXIeHUH;

(GopMHpOBaHHE YMEHMs BIAJETh METOJAMHU JI0Ka3aTEeJIbCTB M AJITOPUTMOB PpELICHUS,
YMEHMSI MX TPUMEHATh, IMPOBOAUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PAKTHUYECKHM CcoOJep)KaHueM, (OopMHpOBaHUE
OpEICTaBICHUS O HEOOXOIMMOCTH JIOKa3aTeNbCTB MpPU OOOCHOBAaHHMM MaTEMaTHUYECKUX
YTBEPKACHUN U POJIM AKCHOMAaTUKH B IIPOBEICHUM IE€IYKTHBHBIX PACCYXKIACHU;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYAJIIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
0o0y4aroIuxcsi, MO3HABATENBHOM aKTUBHOCTH, MCCIIEJOBATEIbCKUX YMEHHMH, KPUTUYHOCTH
MBIILIEHNS], UHTEPECa K U3YUEHHUIO T€OMETPUH;

(dopmupoBaHue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHATUH, 00BEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KHU3HEHHBIX CHUTYyalMsX W NPU HU3YYEHUM JPYIMX Y4YeOHBIX NPEIMETOB, MPOSBICHUSA
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS PEAIbHBIX CHUTYallWi, HCCIECIOBAHUS
IIOCTPOCHHBIX MOJEJIEH, NHTEPIPETALIMH ITOJIyYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZIEPKATENIbHBIMU JIMHUSAMH yueOHoro Kypca «I'eomerpusi» B 10—11 kiaccax
ABIAIOTCA: «lIpsMBle M IUIOCKOCTH B NpOCTpaHCTBe», «MHororpaHHukm», «Tema BpameHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/|BUIKEHNUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHWE «YyMETh OINEPUPOBATH TOHATHSIMI,
pElIeBaHTHBIMH T€OMETPHU Ha yriyOaEHHOM ypoBHE 00ydeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM Y4EOHOTro Kypca, a (OpPMHpPOBAHHE JIOTHUECKUX YMEHMH
pacrpenensieTcsi He TOJIBKO MO CoepKaTeNbHBIM JIMHUAM, HO M 110 rojiam o0y4yenus. Coaepxanue



00pa3zoBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3ysibTaTtaM OCBOeHUs1 DenepanbHON paboueid
IPOTpaMMBl, pacrpeieIEHHBIM 110 ToJaM 00y4eHus!, CTPYKTYPUPOBAHO TAKMM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NPUHIIMIHAIBHBIM BOIIpOcaM o0yyaromirecs: o0paliagiuch HEOAHOKPATHO. DTO
NO3BOJIIET  OpPraHM30BaTh  OBJIAJCHME TE€OMETPUUECKUMHU TOHATUSAMHU UM  HaBBIKAMHU
MOCIIE0BATEIbHO U MOCTYNATENbHO, C COOMIOCHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, a HOBBIE
3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY I'€OMETPHUECKUX MPEACTABICHUI 00yUaromuXcst, pacupsis
U yriyonsis e€, 00pasys MpoyHble MHOYKECTBEHHBIE CBS3H.

[lepexos kK M3y4EHUIO TEOMETPHU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3aarb ycnoBus s auddepeHumanuu  00ydeHHs, TOCTPOCHHUS WHAMBHUAYAIbHBIX
0o0pa3oBaTeNbHBIX  MpOrpaMM, O0eCHeunTh yIIIyONEHHOE HW3ydYeHHE TEeOMETpPHHM  Kak
COCTaBJIsIIONIEH yueOHOTO TIpeaMeTa «MareMaTukay;,

HOJATOTOBUTH OOYYAIOMIMXCS K MPOAOIDKECHUIO M3YyYCHHS MAaTeMaTHKH ¢ y4€TOM BbIOOpa
Oynymeit mpodeccun, obecrieunBas TPEEMCTBEHHOCTh MEXIYy OOIMMUM M TPOQECCHOHATBHBIM
o0Opa3oBaHHEM.

Ha u3ydenne yuebHoro kypca «I'eomerpusi» Ha yriayonéHHom ypoBHe oTBoauTCs 204 yaca:
B 10 kimacce — 102 vaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezlemio).

[TpomexyTouHass aTTrecTtanusi Ha YpPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUsI MPOBOAMUTCA B
COOTBETCTBUU ¢ ToJioxkeHHEM «O Qopmax, MEepUOAUYHOCTA U TOPSAJIKE TEKYIIEro KOHTPOIS
yCIIEBAEMOCTH U TMPOMEKYTOYHOM  arrecTaly  OOydyarolmuxcsi O  OCHOBHBIM
obmieoOpazoBarensHbiM  nporpammam [BOY  COII Ne358 MockoBckoro paiioHa CaHKT-
[TerepOypra.



COJEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMBbIe ¥ IVIOCKOCTH B NIPOCTPAHCTBE

OCHOBHBIE TIOHATUS CTEpeoMeTpuu. Touka, mpsiMasi, INIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTHYECKOM TIOCTPOCHHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anmHOe pacnonoxkeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, TapauIebHbIE U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemumBaromuxcs npsamsix. [lapamiensHocTs NpsAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulebHbIE NPSMbIE B IIPOCTPAHCTBE, NMApaUIEIbHOCTb TPEX
OpSIMBIX, [ApaUIENBbHOCTh OpsIMOM M Mmiockoctu. [lapamnenbHoe W IEHTpalbHOE
POEKTHpPOBaHue, n3o0paxkeHue Guryp. OCHOBHBIE CBONCTBA MApalIEIbHOTIO MPOEKTUPOBAHMSL.
N3obpakenue ¢puryp B napauie’abHON MPOEKIUH. YTIIBI C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy NPsAMBIMU B NPOCTpaHCTBE. llapamienpbHOCTh IIIOCKOCTEH: MapallIeNIbHBIE IUIOCKOCTH,
CBOWCTBA MapalieNbHbIX TIockocTel. [IpocTeiiie npocTpaHnCTBEHHBIE (GUTYpBI HA MIIOCKOCTH:
TETPadap, NapauICICIUIIE, IOCTPOCHUE CCUECHUM.

[lepieHOAUKYIAPHOCTE NPAMOM M IUIOCKOCTH: IEPIEHIUKYJISIPHBIE IpPsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUIeIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPIECHIUKYIIPHOCTU IPSIMON U INIOCKOCTH, TEOPEMA O NMPSMOM MEPIEHANKYIISIPHON TUNIOCKOCTH.
OproroHanbHOe NpoeKkTUpoBaHue. llepneHAuKyasp M HAKIOHHBIE: PACCTOSHHUE OT TOUKH [0
IUIOCKOCTH, PAacCTOSHUE OT MpsIMOH 10 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IUIOCKOCTb.
[lepnieHAUKYIAPHOCTD IJIOCKOCTEW: NMPU3HAK MEPIICHIUKYIIPHOCTH JBYX IIOCKOCTEN. Teopema
0 TPEX MEPHEHIUKYISAPAX.

VYIuibl B IPOCTPAHCTBE: YIoJl MEXKAY MPSMOU U INIOCKOCTBIO, ABYTPAaHHBIN YIOJl, JIMHEHHBIN
yroJl ABYIpaHHOTO yria. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOHCTBa IUIOCKHUX YIJIOB
MHOrorpaHtoro yria. CBONHCTBa IJIOCKMX M JIBYIPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHUHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKHU

Buael MHOTOrpaHHHMKOB, pa3BEPTKa MHOrOrpaHHukKa. [Ipusma: n-yronapHas npusma, npsamast
U HaKJIOHHAas TNpU3MBI, OOKOBas W TONHAs TOBEPXHOCTh Npu3Mbl. [lapamnenenumen,
NPSIMOYTOJIBHBIN MapaliyieenuIie] M €ero cpoiicTBa. Kparwaiiiine MmyTd Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. I[IpoctpanctBennas teopema [ludaropa. [Mupamuma: n-
yrojipHasi NMpaMuia, IpaBUIbHAs U yced€HHas nupaMuabl. CBoiicTBa pédep U GOKOBBIX IpaHeil
IpaBWIbHON nupamuel. [IpaBuiibHBIE MHOTOTpaHHMKHU: IpaBWIbHAs NpU3Ma M IpaBUIIbHAs
nMpamu/a, NpaBuibHas TPEYrojbHasi MUPaMUIa U IpaBUIIbHBIN TeTpa’ip, Ky0. [Ipencrasnenue o
IIPABWIBHBIX MHOTOTPAaHHUKAX: OKTa3p, AOACKA AP U UKOCAIP.

Brruucienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60koBoM
MIOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOM PU3MBI, IIJIOLIA/(b OCHOBAHHIA, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU TpsiMOM Tipu3Mbl. [1ommans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHOM
IUpaMUbl, TEOpPEMA O IUIOIAAN YCEUEHHON TUPaMU/IBI.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHI CHMMETPUM TNPABHIBHBIX MHOIOTPaHHHMKOB.
CuMmMerpuss B MNpaBUIBHOM MHOIOTPAHHMKE: CHUMMETpHUS MapajUiesieNuIena, CUMMETpUs
IIPABWIBHBIX IIPU3M, CAMMETPHSI IPABUIIbHON MUPAMHU/IBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOpP B IPOCTPAHCTBE, HYJICBOU BEKTOP, NJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpAaBICHHBIE M IPOTHUBOINOJIOXKHO HaIlpaBICHHbIE BEKTOphl. PaBeHCTBO
BEKTOPOB. JICHCTBHS C BEKTOPAMH: CIIOKEHHE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHO>KEHHE BEKTOpa Ha 4yncia0. CBOMCTBA CI0KEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS
BeKTOpa Ha yncio. [IonsaTre komIutanapHble BEKTOPBI. [IpU3HaKk KOMIUTAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. Teopema O pa3jaoKEHUM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTOpaM. [IpsimoyrosnbHas cuctema KoopAauHat B npoctpancTBe. Koopaunatsl Bekropa. CBsi3b



MEXy KOOpJUHATaMH BEKTOpa M KOOpAMHATAMU TOYEK. YTOJI MexIy Bekropamu. CKansipHOe
MIPOU3BEJICHNE BEKTOPOB.
11 KJIACC

Tesa BpameHus

[lonATus: UMIMHAPUYECKas TIOBEPXHOCTh, KOHHWYECKas IOBEPXHOCTh, Cdepuueckas
MMOBEPXHOCTh, 00pa3yIOIINE MOBEpXHOCTEH. Terna BpaleHus : IWIHHAP, KOHYC, YCEUEHHBIA KOHYC,
cdepa, map. B3aumuoe pacronoxxenue chepsl U MIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe.
N3o6pakenue Ten BpaleHus Ha IIocKocTH. Pa3BépTka nunuHapa u konyca. CuMMeTpust cepsl
U 11apa.

O6Bvém. OcHoBHBIE cBoiicTBA 00BEMOB Ten. Teopema 00 00BEME NPSIMOYrOIHHOTO
napajuienienunena u ciuenctBuss u3 He€. OObEM MpsAMONM M HAKIOHHOW HPHU3MBL, LWJIHHIpA,
nupamMubl ¥ KoHyca. O0bEM mapa U apoBOro CErMeHTa.

KomOunammu Ten BpalleHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHass B LWJIMHID,
onucaHHas okojo wuiMHApa. Ilepeceyenue cdepsl U mapa ¢ miockocTeio. Kacanue mapa u
chepsl mockocTrio. [IoHATHE MHOTOTpaHHUKA, OMTMCAHHOTO OKOJIO chephl, chepbl, BIMCAaHHOH B
MHOTOTPAHHUK WJIM TEJIO BPAIllCHHUS.

[Tnomans MOBEPXHOCTH IMJIMHIAPA, KOHYyca, Tuiomanas chepsl u e€ yacreid. [logobue B
npoctpancTtBe. OrHomieHue O00BEMOB, IUIOMIA[EH TOBEPXHOCTEH MOMOOHBIX  (UTYD.
[IpeoOpazoBanne mnonobus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceuyeHMH MHOTOTPAHHUKOB M TeNl BpallCHHs: CEYEHHUsS] LWIMHJIpA
(mapayuiebHO W TEPIEHAMKYISIPHO OCH), CEUYEeHHs KOoHyca (mapajiesibHble OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpIIMHY), CEYCHHs IIapa, METOJbl MOCTPOCHHSI CEUEHUI: METOJ| CIE/OB,
METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO] IEPEHOCA CEKYILEN TNIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepanyy HajJ BEKTOpaMH. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXEHHUs. [IpsMoyrosibHas cHcTeMa KOOPJIWHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 06asucy. KoopanHaTHO-BEKTOPHBIM METON MpH
pEIIeHUH TeOMEeTPUYECKUX 3a/1a4.

JBHKEHHSA B IPOCTPAHCTBE

JBwxkenus mpoctpanctBa. OtoOpaxkenus. [[Bwkenus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JABW)KCHUU. Buabl NBUKCHUI: NAapajuIC/IbHBIA IIEPEHOC, LIEHTpalbHAasi CUMMETPUS,
3epKaJIbHAsi CHMMETPUS, TTOBOPOT BOKpyT Tmipsimoii. [IpeoOpazoBanus mogodus. [Ipsmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIY YPOBEHb) HA YPOBHE CPETHET'O OBIIIETO
OBPA3OBAHMUSA
Pabouas mporpamma copmupoBaHa ¢ y4yeToM paboueil MmporpaMMmbl BOCHHUTAHHUS, MPH3BaHA
00ecnevnTh JOCTUKEHNE TNYHOCTHBIX Pe3yJIbTaToB.
JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xxnaHckoe BOCIMTAHME:

c()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3WUIMU  OOYYaromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O 4JIEHA POCCHHMCKOrO OOIIECTBA, MPEACTABIECHUE O MaTEMaTHUYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJEHCTBOBATH C COIMAILHBIMH WHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMU U Ha3HAUYCHUEM;

2) NaTpUOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOXKECHHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JOCTHXKEHMSIM POCCUHCKHX
MaTeMaTUKOB U POCCUKCKON MAaTEeMaTUYECKOM IIKOJbI, MUCIOJB30BAHUE ATUX IJOCTHUIKEHHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOro  Haponaa, cQOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHUS, 3TUUECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH)KEHUM HAyKu U JEATEIbHOCTBIO YYEHOrO, OCO3HAHHME JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

4) acTeTHYECKOE BOCTIUTAHME:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAsi SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEIICHUN, PacCyKICHHUM, BOCHIPUUMYUBOCTh K MaTeMaTHYECKUM acleKTaM
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) puznveckoe BocuTaHUe:

c(hOpMUPOBAHHOCTh YMEHHUSI PUMEHSATh MaTeMaTHUECKUE 3HAHUS B HHTEPECaxX 30POBOTO
n Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (3I0pPOBOE
nuTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHATHIA M OTABIXA, peryispHas Gu3ndeckasi akTUBHOCTH),
¢buznyecKkoe COBEPILICHCTBOBAHHE MPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN 1€ATEIbHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTb K TPYNy, OCO3HAHUE IIEHHOCTH TPYIOJIO0US, HHTEPEC K Pa3Iu4HbIM chepam
po(heCcCHOHANLHON JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynmymiedl mnpodeccun W pearn30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC TUJIaHBI, TOTOBHOCTh M CIOCOOHOCTH K MaTeMaTHYecKOMy OOpa3oBaHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHUX 33/1a4 MaTEMaTUYECKON HAMIPaBICHHOCTH;

7) 3K0JI0rnYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYphl, MOHUMAHUE BIHSHUS COIHMAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLHMAIBHOM Cpelbl, OCO3HAHHE
rII00aTLHOTO XapaKTepa IKOJIOTUYECKUX POOIIeM, OpUEHTAITUS Ha TPUMEHEHUE MaTEMaTHIECKIX
3HAaHUU JJIS pelIeHus 3a/1a4 B 00J1aCTH OKpY Karolel cpeibl, INIaHUPOBaHUE MOCTYIKOB U OLIEHKU
MX BO3MOKHBIX IMOCJIEACTBUI JUIsl OKPYKAIOLLEH CPEJIbL;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAYKU W OOILECTBEHHOW MpPAaKTHKH, MOHUMaHHE MaTeMaTUYeCKON HayKu Kak cqepbl
YeJIOBEUECKOM NESITeIbHOCTH, TANOB €€ pa3BUTHUS U 3HAUMMOCTHU ISl Pa3BUTHUS LIUBUIIU3ALINH,
OBJIQJICHHE SI3bIKOM MATEMAaTUKH M MaTEMaTHYECKON KYyJIbTYpOH KaK CPEACTBOM MO3HAHUS MUDPA,
TOTOBHOCTb OCYILIECTBIISITh MIPOECKTHYIO U UCCIIEIOBATENbCKYIO NEATEIbHOCTh HHANBUAYATbHO U
B IpyIIIE.



METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUNA MEXIy TMOHATUSAMHU, (OPMYITUPOBATH OMPEICIICHUS TOHSITHIA,
yCTaHABIMBATh CYIIECTBEHHbIN NpH3HAK KiIaccU(UKAIMM, OCHOBaHMUSA HJs 0000IIeHus Hu
CpaBHEHHS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpUIIATENIbHBIC, MHIUYHbIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBISIBJISITH MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeYrs B (akTax,
JAHHBIX, HAONIONCHUSX W  YTBEPKACHUSAX, MpeasiaraTh KPUTEPUU JUISl  BBISBIICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHIA;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX W HMHAYKTHBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOUCHHUI IO aHAJIOTHH;

MIPOBOAMUTH CAMOCTOATEIBHO J1I0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUH (IIPSIMBIE U OT
MPOTUBHOTO), BBICTpPAUBATh AapPryMEHTAIlMIO0, TMPUBOJUTH MPUMEPbl U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus: yueOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpaTh HanboJiee MOAXOSAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3zoBble ucciieoBare/bCKue 1eMCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATeNIbCKUM MHCTPYMEHT MO3HAHUS, (OPMYyIUPOBAThH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUNE, MPOOJIEeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
(dbopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEJIbBHO  CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, MCCIIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEeKTa, SBIIEHHUS, MPOIECcca, BBIIBICHUIO
3aBUCHUMOCTEN MEXTy 00beKTaMHU, SIBJICHHUSIMH, ITPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 000OIIEHUS! U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS!, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOYYCHHBIX PE3yIbTaTOB, BHIBOJOB U
0000111IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC M IS
pelIeHus 3a1auu;

BbIOUpaTh WMHGOPMALMI0O M3 HMCTOYHHUKOB  PAa3IMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HHPOPMAIMIO pA3IUYHBIX BHAOB H  (GopM
IIPEICTABIICHHUS;

CTPYKTYpHUPOBATh HHPOPMAIIHIO, TPEICTABIATH €€ B pa3TUYHBIX (opMax, HIUTFOCTPUPOBATH
rpauvecKu;

OIICHUBATh HANEKHOCTh WHQPOPMALMK IO CAMOCTOATEIBHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe /1eiiCTBUSA
OO1enue:
BOCHpI/IHI/IMaTb n Q)OpMyHHpOBaTL Cy)KZ[eHI/ISI B COOTBCTCTBUU C yCHOBI/IHMH n nOejiisiMu
00IeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B YCTHBIX W NMHCHMEHHBIX
TCKCTaX, AaBaTh IIOACHCHUS I10 XOI[y pGIJ_IeHI/ISI 3aJ1a4u, KOMMCHTHpOBaTB HOHy‘lGHHLIfI pe3y.HI>TaT;



B X0/i¢ OOCYXJIeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOH TEMBI, MPOOJIEMBI,
peIlIaeMOfI 3ala4M, BBICKA3bIBATb UJACH, HALCJIICHHBIC HAa MOHNCK PCHICHUA, COIMOCTABJIATH CBOU
CYXJICHUS C CY)KICHUSMHU JPYTUX YYaCTHHKOB JHMAJOra, OOHApY)KHBATh Pa3jMyUe M CXOJCTBO
MO3UINH, B KOPPEKTHOU hopMe (OpMyIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHHUS 3aJaud, JKCIEPUMEHTa, HCCICAOBAHUS, MPOCKTa,
CaMOCTOSITENIbHO BRIOMPATh (POPMAT BBHICTYIUICHHS ¢ YUETOM 3aJ1ay MPE3EHTALNU U 0COOEHHOCTEH
ayJIUTOpPHUH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanus:

COCTABJIATH IUIAH, aJTOPUTM pEIICHHs 3a/aud, BBIOMpATh CIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapUaHTHI pelICHUH ¢ y4€TOM HOBOM HH(pOpMAaLIUH.

CaMOKOHTPOJIb, IMOLHMOHAJILHBIA HHTEJICKT:

BJIAJICTh HABBIKAMU IO3HABATEIbHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
U MBICIUTENBHBIX IIPOLIECCOB, HX PpE3yJbTaToOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCA U pe3yiIbTaTa pEICHNs MaTeMaTUUECKON 3a1auu;

NpPEIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTb NPH PELICHUH 33a/a4l, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJTU U YCIOBUAM, OOBSCHATH IPHYUHBI TOCTUKECHUS
WIA HEAOCTHXKEHMs pe3yJbTaTOB JEATEIBHOCTH, HAXOIUTh OMIMOKY, JaBaTh OLIEHKY
npruOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaATbHOU pabOTHI mpu
pelleHNH y4eOHBIX 3ahay, IPUHUMATh LElNb COBMECTHOM J€ATENbHOCTH, IUIAHUPOBATh
OpraHu3alI0 COBMECTHOM pPabOTHI, pacmpeneiiarTbh BHIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MPOIIeCC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHX JIFOJICH;

y4acTBOBATh B TPYIIOBBIX (GopMax paboThl (0O0CyXaeHHs, OOMEH MHEHHUH, «MO3TOBBIE
IITYPMBI» ¥ UHBIE), BBIIOJIHATh CBOKO YAaCTh PaOOTHI U KOOPAMHUPOBATH CBOU JEUCTBUS C APYTUMHU
YJIeHAaMM KOMAaHbl, OIICHMBATh KaueCTBO CBOETO BKJIaZa B OOIIMI MPOAYKT IO KPUTEPUSM,
c(OpMyYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJEHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniry 10 kiacca o0ydaromuiicst HAyIuTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHITUSIMH CTEPEOMETPHUH MPHU PELICHUH 33]a4 U
IIPOBEJICHUN MaTeMaTHYECKUX PACCYKICHUM;

® TMPUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX TpPU PEUICHUH
TEOMETPHUUECKUX 3a]1aY;

e raccu(UIUPOBATH B3AUMHOE PACIIONOXKEHHUE MPSIMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH MOHSATUSMHU, CBA3AHHBIMU C YIJIaMU B MPOCTPAHCTBE: MEXKIY
IIPSIMBIMU B IIPOCTPAHCTBE, MEXKIY MPSMOU U IIJIOCKOCTBIO;

° CBOGOIIHO ONneprUpoOBaTh NOHATUAMHA, CBAI3aHHBIMU C MHOTOI'PaHHUKAMMU,

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJbI MHOTOIPAaHHHKOB (Tpu3Ma, NHpaMuia,
MPSIMOYTOJIBHBIN TTapajuiesenumne, Kyo);

e iIaccu(UUUPOBATh MHOTOTPAHHUKH, BRIOMPAsi OCHOBaHMS JIIsl KilacCU(UKAILINH;

° CBOGOIIHO ONnepupoBaTb MNOHATHUAMH, CBA3AHHBIMU C CCYCHUCM MHOTOT'PAHHHUKOB
IJIOCKOCTBIO;



BBITOJIHATH HapaljieNbHOE, IICHTPAbHOE U OPTOrOHAJIBHOE MTPOEKTUPOBaHKUE (PUTYyp Ha
IUIOCKOCTB, BBIIOJHATH N300pakeHHs (pUryp Ha IMiI0CKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHHKOB Pa3IMYHBIMU METOAAMH, BBINOIHATH (BBIHOCHBIC)
MJIOCKUE YEPTEkKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYp: BH]I CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh  IUIOMIAJM  TIOBEPXHOCTEH MHOTOTPAaHHHKOB (MpH3Ma, IMHpaMH[IA),
TeOMETPUYECKUX TeJ C MPUMEHEHUEM (HopMyI;

CBOOOJHO ONEpUPOBATh MOHATHSMH: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUTOCKOCTh CHMMETPUH, IIEHTP, OCh M TNIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJTHO OTIEPUPOBAThH MOHATUSMHU, COOTBETCTBYIOIUMH BEKTOPaM M KOOpPIMHATAM B
POCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPaMH;

pemaTh 3aJa4d Ha J0Ka3aTeNbCTBO MAaTEeMAaTHUYECKUX OTHOLICHUH M HaXOXJIECHHUE
TreOMETPUYECKUX  BEJIMYUH, TMPUMEHSAS M3BECTHBIE METOAbl IpPH  PELICHUU
MaTeMaTHYECKUX 3314 TIOBBIIIEHHOTO ¥ BRICOKOTO YPOBHSI CJI0KHOCTH;

NPUMEHSATH MPOCTEHUIITNE MPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aaY;

U3BJICKaTh, IPEOOPA30BBIBATH M HHTEPIPETUPOBATH HHPOPMALIUIO O TPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX;

NPUMEHSTH MOJTYICHHBIC 3HAHUS Ha TIPAKTHKE: CPAaBHUBATH U aHAIM3UPOBAThH pealbHbIC
CUTyallud, TPUMEHATh M3Y4YCHHBIE TIOHATHS B Tpolecce IMOMCKAa PELICHHUs
MaTeMaTHYeCKu Cc(HOpMyITUPOBAHHON MPOOIEMBI, MOJICIMPOBATh PEabHBIC CHUTYaIlUU
Ha SI3bIKE TEOMETPUH, MCCIIEOBATh MOCTPOCHHBIE MOJEIH C HCIOJIb30BaHUEM
TeOMETPUYCCKUX TIOHSITHI ¥ TEOPEM, armapara anreopsl, pemarh MPaKTHYECKUE 3a1auu,
CBSI3aHHBIE C HAX0XKJICHHEM T'€OMETPHUECKUX BEJIMYUH;

UMETb IPECTABICHUS 00 OCHOBHBIX dTalax pa3BUTHsI TEOMETPHH KaK COCTaBHON YacTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 knacca oOyyaromuiics HAy9UTCs:

CBOOOJTHO OMEPUPOBATH MOHATUSMH, CBI3aHHBIMU C IWJIMHAPUYECKOHN, KOHMUECKOW U
chepudeckoi MTOBEPXHOCTAMH, OOBSICHATH CITOCOOBI MOTYyUCHHUS;

OTIEPHPOBATH TIOHSATHIMHU, CBSI3aHHBIMHU C TEJIAMH BpAICHHs: WIHHIPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Teja BpameHus (IMWIHHAP, KOHYC, cdepa U map) U 0ObICHITH CIIOCOOBI
MIOJTyYEHUS TEIl BPAILICHUS;

KJIaccu(UIMpPOBaTh B3aUMHOE PACIIONIOXKEHHUE Cephl U TIOCKOCTH;

BBIUUCIISTh BEIWYUHBI DJIIEMEHTOB MHOTOTPAHHHMKOB U TENI BpalieHus, OOBEMBI U
TUTOIIAM TTOBEPXHOCTE MHOTOTPAaHHUKOB W TEJ BpAIICHUS, TEOMETPUYCCKUX TET C
npUMEHEHHEM QOpPMYIT;

CBOOOJHO OTMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C KOMOWHAIUSAMH TEJNl BpAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHHUK, BIIMCAHHBINA B chepy M ONMHCAHHBIA OKOJIO CQEpHI,
cdepa, BiMcaHHasi B MHOTOTPAHHUK HITU TEJIO BPAICHHUS,

BBIYUCIISITH COOTHOIICHHUS MEX]y IUIOMIAIMH MTOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TET;

n300pakaTh M3ydaeMble (UTYPHI, BBHITOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEI
BPAIICHUS;

U3BJICKATh, HHTEPIPETUPOBATH U TPEOOPA30BHIBATH MHPOPMAIIUIO O TIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEeICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATH ONIEPAIlH HA/l BEKTOPAMH;



3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B IEKapTOBOM CUCTEME KOOpJMHAT;

pelmaTh TEeOMETPUYECKHE 3aJaud Ha BBIYMCICHHME YIJIOB MEXAY MPSIMBIMH H
IUIOCKOCTSIMHU, BBIYMCIIEHHE pPACCTOSHUM OT TOYKM [0 IJIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/ia IIPU PELICHUN;

CBOOOJIHO ONIEPUPOBATH MOHATUIMH, CBSI3aHHBIMHU C JIBUKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUH;

BBIMOJIHATh HM300pa)KCHUsT MHOTOTPAaHHMKOB M TeJ BpAIIEHUS NpH MapajuieTbHOM
IepeHOce, LIEHTPAIbHON CUMMETPUH, 3€pPKAIbHOW CUMMETPHH, IIPU NOBOPOTE BOKPYT
npsSMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTH CEYEHHUS] MHOIOI'PAaHHUKOB U TEJI BPALLEHUS: CEUEHUS IIMIINHPA (TTapajieIbHO
U NIEPIEHUKYIISIPHO OCH), CEUE€HUs KOHYca (MapauleIbHble OCHOBAaHHIO U IIPOXOAAIINE
yepes3 BEpIIMHY), CEUEHMsI 11apa;

UCIIOJIb30BaTh METOJbl IOCTPOEHUSI CEUEHUMH: METOJ CJEN0B, METOJ BHYTPEHHEIO
POEKTHUPOBAHUS, METO]] TIEPEHOCA CEKYILEH MIIOCKOCTH;

JIOKa3bIBaTh F€OMETPUYECKHUE YTBEPKACHNUS;

OPUMEHATh TEeOMETpHuYecKhe (HaKThl M pEIIeHUs CTePEeOMETPUYECKHX 3ajad,
NPENOoiararoliuX HECKOJIbKO IIAaroB PELIeHUs, €ClIM yCIOBUS MPUMEHEHUs 3a/laHbl B
SIBHOU W HEesIBHOU (popme;

pemarh 3ajayd Ha J10Ka3aTeIbCTBO MATEMaTHYECKMX OTHOLIEHHM M HaxXOKICHHE
reOMETPUYECKUX BEJIMYNH;

IPUMEHSATh IPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
PELIEHNH CTEPEOMETPUYECKUX 3a/1aY;

IPUMEHSTH IIOJY4YEHHbIE 3HAaHUS HA IIPAKTHKE: CPAaBHMBAaTh, AHAJIU3UPOBATh H
OLIEHUBATh PEAIbHbIE CUTYaLlUU, IPUMEHATh U3yYCHHbIE TIOHATH, TEOPEMBI, CBOMCTBA
B IIpollecce TOMCKAa pEIICHUS MaTeMaTH4ecKu C(HOPMYITHMPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh peallbHbIE CUTYallMU HA S3bIKE€ T€OMETPUH, UCCIIE0BATh TIOCTPOCHHBIE
MOJIEJIM C UCTOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUN U TEOpeM, amrmapara aiareopsl,
pelaTh NPaKTUYECKUE 3a/1a4H, CBSI3aHHbIE C HAXO0KICHUEM I€OMETPUYECKUX BEINYHH;
UMETb IPECTABICHUS 00 OCHOBHBIX JTalax pa3BUTHsI TEOMETPHH KaK COCTaBHOM YacTH
dyHaaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO 4acoB
Ne HaumeHoBaHme pa3iesioB U TeM JyeKTpoHHBbIE (LM poBbIE)
KonTtpoabHbie
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsI
ToBTODCHIE KVDCA FeOMEThIMI https://resh.edu.ru/subject/17/10/
1 PBTOP . P P 7 1 https://geometry2006.narod.ru/Lessons/Lessons7-
OCHOBHOI IIKOJIBI
9.htm
https://resh.edu.ru/subject/17/10/
2 Bsenenue B crepeoMeTputo 16 1 https://geometry2006.narod.ru/Lessons/Lessons10-
11.htm
BaaiMHOE DACHIONOIKCHIE IDIMBIX B https://resh.edu.ru/subject/17/10/
3 p p 6 https://geometry2006.narod.ru/Lessons/Lessons10-
MPOCTPAHCTBE
11.htm
o https://resh.edu.ru/subject/17/10/
[TapaniaenbHOCTh MPSIMBIX U INIOCKOCTEN
4 9 1 https://geometry2006.narod.ru/Lessons/Lessons10-
B MPOCTPAHCTBE
11.htm
e HeH KV ISDHOCTE IDSMBIX 1 https://resh.edu.ru/subject/17/10/
5 p s Uy p p 19 1 https://geometry2006.narod.ru/Lessons/Lessons10-
IJIOCKOCTEMN B IMIPOCTPAHCTBE
11.htm
https://resh.edu.ru/subject/17/10/
6 VYIubl U pacCTOSHUS 16 1 https://geometry2006.narod.ru/Lessons/Lessons10-
11.htm
https://resh.edu.ru/subject/17/10/
7 MHororpaHHUKU 11 1 https://geometry2006.narod.ru/Lessons/Lessons10-
11.htm
https://resh.edu.ru/subject/17/10/
8 BekTtops! B mpocTpaHcTBE 12 1 https://geometry2006.narod.ru/Lessons/Lessons10-

11.htm




[ToBTOpEeHnue, 0600ImIeHNE U
crucTemMaTu3aluys 3HaHUI

https://resh.edu.ru/subject/17/10/
https://geometry2006.narod.ru/Lessons/Lessons10-
11.htm

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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11 KJIACC

KosmmuecTBo yacos
HaumeHoBaHMe pa3/iejioB U TeM JyeKTpoHHbIE (LM poBbIE)
Ne ni/mm KonTpoabHsbie
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI
I1 6006
1 OBTOPEHHE, 000 meHI:Ie 1 12 1 https://sdamgia.ru/ https://mathege.ru/
CUCTeMaTHu3alus 3HAaHUI
https://resh.edu.ru/subject/17/11/
2 AHaJIUTHYECKast TEOMETPUS 15 1 https://geometry2006.narod.ru/Lessons/Lessons10-
11.htm
https://resh.edu.ru/subject/17/11/
3 O06BEM MHOTOTpaHHHKA 17 1 https://geometry2006.narod.ru/Lessons/Lessons10-
11.htm
https://resh.edu.ru/subject/17/11/
4 Tena Bpamenus 24 1 https://geometry2006.narod.ru/Lessons/Lessons10-
11.htm
TT1OMA M TOBEPXHOCTH 1 0GBEMEI https://resh.edu.ru/subject/17/11/
5 P 12 1 https://geometry2006.narod.ru/Lessons/Lessons10-
KPYTJIbIX TEJl
11.htm
https://resh.edu.ru/subject/17/11/
6 JBrokeHus 5 https://geometry2006.narod.ru/Lessons/Lessons10-
11.htm
I1 606
7 OBTOpEHHE, 000 meHI:Ie 1 17 2 https://sdamgia.ru/ https://mathege.ru/
CUCTEeMaTHu3alus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 7
[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne KonTpo ara DJIeKTPOHHBIE U (POBLIE
n/n Tema ypoka Bcero ,m,m,ll: ilsyqemm o6pasol:3aTeanLqu)1fecypcm
padoThI
| [ToBTOpEHME MIIAHUMETPUN: CyMMa yTIIOB |
MHOT'OYTOJIbHUKA
2 Hoptoperine MIAHMMETPHH: MIOMAAHR 1 https://resh.edu.ru/subject/lesson/2013/start/
IUIOCKUX (PUTyYp
[ToBTOpEHME MIIAaHUMETPUN:TEOPEMA
3 [udaropa, TpuronomeTpHHCcKne 1 https://resh.edu.ru/subject/lesson/2019/start/
(GYHKIIUM OCTPOro yIiia NpsMOYTOJIbHOTO
TPEYroJIbHUKA.
4 HosTopetiie MIAHMMETpHH: TEOpeMa 1 https://resh.edu.ru/subject/lesson/2040/start/
CHUHYCOB U T€OpeEMa KOCUHYCOB.
[ToBTOpEHME ITAHUMETPHUU: TEOPEMA O
5 MPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue 1 https://resh.edu.ru/subject/lesson/2018/start/
TPEYrOJIbHUKOB.
6 [loBTOpEHME MIIAHUMETPUN: BIMCAHHAS U |
onHCcaHHask OKPY>KHOCTh
7 CTapTOBIzIﬁ KOHTpOJb «lImanumerpus 1 1
OCHOBHOM IIKOJIBD»
[lonsiTUs cTepeoMeTpun:TOUKA, MpsiMas,
8 MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE 1
MpaBUJIa U300paKEHHs Ha PUCYHKE




IJIOCKOCTH, MApaJIJICIIbHBIX MIPAMBIX
(0oTpe3KoB), cepeIMHBI OTPE3Ka.

[TonsTHSA: NEepeceKaroluecs MIOCKOCTH,
nepeceKaroImecs mpsmas 1 IIoCKOCTb,
IIOJIYTIPOCTPAHCTBO

10

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

https://resh.edu.ru/subject/lesson/4756/start/20354
2/

11

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE
CIIEJICTBS U3 HUX

12

AKCHOMBI CTEPEOMETPUH U TIEPBbHIC
CIICACTBHUA U3 HUX. CHOCO6BI 3aJaHus
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603HaYeHUS TIPSMBIX U TIJIOCKOCTEH.

13

MHororpaHHuKH, U300pakeHne

MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP.

https://resh.edu.ru/subject/lesson/5444/start/22148
6/

14

N3o0paxenus ceueHuit kyoa,
napaiesienure1a, IPU3Mbl, IIAPAMHU/IB,
KOTOPBIE MMPOXOJIAT Yepe3 ux pedpa.

N300paxxeHne nepeceueHus MoTydeHHbIX

IJI0CKocTel. PackpammBanue

IMOJIYYCHHBIX CEUCHUH Ppa3HbIMU LIBCTAMMU.

15

N3o0paxenue ceuennii Kyoa,
napauiesienue1a, IPU3Mbl, IAPAMHU/IB,
KOTOpBIE MPOXOIAT Yepe3 ux pedpa.

N300paxxeHne nmepeceueHus moydeHHbIX

IJI0cKocTei. PackpamnimuBanue

IMOJIYYCHHBIX CEUCHUH Ppa3HbIMU LIBCTAMMU.

16

Merton cneaoB 1Sl HOCTPOCHUSI CEUCHMIA.

https://obr.1c.ru/mathkit/lessons1.html




17

Meroa cnenoB Asisi MOCTPOCHUS CEUCHUN.
CaoiicTBa nepeceyeHus NpsiMbIX U
IIJIOCKOCTEM.

18

Merton cienoB A1l HOCTPOCHUS CEUCHHIA.
CaoiicTBa niepecevyeHus MpsIMbIX U
IJIOCKOCTEM.

19

[TocTpoenue ceuenunii B mupamue, Kyoe,
napajuleJIenuIeae, IpusMe o TpéM
Toukam Ha péopax. Co3zmaHne BBIHOCHBIX
YepTeKel U 3aMKCh IIaroB MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe,
MapajuieNenuneae, Mpu3Me o TPEM
Toukam Ha péopax. Co3zmaHne BBIHOCHBIX
YepTeKel U 3aMKCh IIaroB MOCTPOEHUS

21

[TocTpoenue ceuenuii B mupamue, Kyoe,
napajuiefienumnesie, mpusMe 1o TpeM
ToukaMm Ha peOpax. Co3znaHne BHIHOCHBIX
YepTeKel U 3alKCh IIaroB MOCTPOCHUS.

22

[ToBTOpenue manumeTpun: Teopema
Menenas. PacdeTsl B ceUeHUSIX Ha
BBIHOCHBIX 4YepTekax. McTopus pazBuTus
IIaHUMCETPUU U CTCPCOMCTPUU

https://nsportal.ru/shkola/geometriya/library/2020/
12/18/planimetriya-dlya-otlichnikov-teorema-

menelaya

23

KontponbHas padota "AKCHOMBI
crepeomerpun. CeueHus"

24

B3anMHOe pacnosniokeHue npsiMbIx B
npoctpadcTBe. CKpeluBaroIuecs
npsimble. [Ipu3Haky ckpemuBarommxcs
npsMbIx. [TapaniensHble npsmble B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/start/27266
8/




25

Teopema o CylIeCTBOBAHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JAHHOW MPSIMOM, IPOXOASAIIEH Yepes
TOYKY IIPOCTPAHCTBA U HE Jiexkallel Ha
JAHHOMU npsiMoil. JIemMa o0 mepeceueHnn
napaiyiCJIbHBIX IMTPAMBIX INIOCKOCTBIO

26

[TapannensHOCTh TpeX NpsAMBIX. Teopema
0 TpEX MapauIeIbHBIX MPSMBIX.

https://www.youtube.com/watch?v=LYMHppeym
Ys

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOWCTBA NapAJIIEIBLHOTO
NpoeKTUpoBaHus. M300paxeHne pa3HbIX
¢buryp B napajuieabHON NPOEKIUN

28

[lenTpanbHas npoeKuus. YTouI ¢
COHAIIPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY NPSIMbIMU

29

3amaun Ha NOKA3aTEILCTBO U
HCCIIEI0BaHue, CBA3aHHEIC C
pacIoIOKEHUEM MIPSAMBIX B IIPOCTPAHCTBE

30

[ToHsTHA: MapaIeTbHOCTh NPSIMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapaIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOK U
MJIOCKOCTH

https://resh.edu.ru/subject/lesson/6065/start/12565
1/

31

I'eomeTpuueckue 3a71aun Ha BEIYUCIICHHE
U 10Ka3aTeNIbCTBO, CBSI3aHHbBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoeHne ceueHus, MPOXOISIIETO Yepes3
JTaHHYIO MPSMYIO Ha YepTexe U




[apajuIeIbHOTO APYrou npsMoi. Pacyér
OTHOLICHUN

33

[MapannensHas IpOEKIUs, TPUMEHEHUE
JUIS IOCTPOCHHUS CEUCHHMIA KyOa U
napauienenunena. CeoncTaa
napajuieNienurneaa u Ipu3Mbl

34

[TapannensHbie mockocTH. [Ipu3Haku
MapajuieIbHOCTH IBYX IUIOCKOCTEN

https://resh.edu.ru/subject/lesson/6129/start/13167
2/

35

Teopema o0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIIEH
yepe3 TOUKY, He MPUHAAIEKAIYIO TaHHOMN
IUIOCKOCTH U CIIEICTBUSA U3 HEE

36

CaoiicTBa napauieNbHBIX IJIOCKOCTEM: O
MapajuIeIbHOCTH MPSIMBIX MepecedeHus
MIPU NIEPECEUEHUH IBYX MapaljiesIbHbIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapaieNbHbIX NPSMBIX,
3aKIIIOYEHHBIX MEXKAY MapajlieIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUCHUU TIPSIMOM ¢
IBYMS MapaJljeIbHbIMU IIIOCKOCTSIMU

https://lc.rt.ru/classbook/matematika-10-
klass/parallelnost-pryamyh-i-ploskostei-profilnyi-
uroven/5894

38

KonTponbnas padota "[lapaniensHOCTb
MPSAMBIX U IJIOCKOCTEH B TPOCTpaHCTBE"

39

CaoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesIenuneaa.

40

Brruncnenue MH OTpe3KOB B KyOe U
MPSIMOYTOJIbHOM Napajuieienueie.




41

IlepneHUKyYIAPHOCTD NPSAMOU U
mrockoctH. [Tpu3nak
NEPIECHIUKYIAPHOCTH IPSIMOU U
IJIOCKOCTH.

https://resh.edu.ru/subject/lesson/4724/start/20411/

42

IlepneHqUKyYIAPHOCTD NPAMOU U
mrockocty. [Ipuznak
NEPIECHIUKYIAPHOCTH IPSIMOU U
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/start/20566/

43

Teopema o CylIeCTBOBAaHU U
€MHCTBEHHOCTH MPSIMOM, IPOXOISALLEH
yepe3 TOYKY MPOCTPaHCTBA U
MEePNEHANKYISIPHOMN TIIIOCKOCTH.

44

[1110CKOCTH ¥ IEPIIEHIUKYIISAPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX.

45

[1nockoCcTH ¥ IepNEeHAUKYISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46

Ilepnennukynsap u HaknoHas. [loctpoenue
NEPIEHINKYIIAPA U3 TOUYKH Ha IPSIMYIO.

https://resh.edu.ru/subject/lesson/6127/start/22151
9/

47

Teopema o0 Tpex nepneHauKyIApax
(mpsimast 1 oOpaTHasi)

48

Teopema 0 Tpex MmepreHAnKYIsIpax
(mpsimast u oOpaTHas)

https://lc.rt.ru/classbook/matematika-10-
klass/perpendikulyarnost-pryamyh-i-ploskostei-
profilnyi-uroven/5907

49

Pemenue 3aga4 ¢ moMoIbo NpsMoit 1
00paTHOW TEOPEMBI O Tpex
MEPIEHINKYIIPaX

50

VYT03 MeXIy CKpeIUBarOITUMUCS
MIPSIMBIMU

https://maximumtest.ru/uchebnik/11-
klass/matematika/ugol-mezhdu-
skreshchivayushchimisya-pryamymi




51

ITouck neprneHIuKyIspHBIX IPSMBIX C
MTOMOIIIBIO TIEPTICHANKYJISIPHBIX
IIOCKOCTEN

52

OpToroHanbHOE IPOEKTUPOBAHUE

https://www.youtube.com/watch?v=IM7lIVywe38

53

[TocTpoenue ceuenunii kyba, MPU3MBI,
MPABWJIbHON MUPAMUBI C TIOMOIIBIO
OPTOrOHAJILHOW MPOEKIINU

54

[TocTpoenue ceuenuii kyba, MpU3MBI,
MPABWJIbHON MUPAMUBI C TIOMOILBIO
OpTOTOHAJILHOW MPOEKIINU

55

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKocTu. IlnockocTu
CUMMETpPUI B MHOTOI'PaHHUKE.

56

[Ipu3Hak neprneHaUKyJIIPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CJIEICTBUE CUMMETPUU.

57

Kontponbnas padota "B3zanmuoe
pacrojoKeHue NPSMbIX U TUIOCKOCTEH B
npoctpaHcTae"

58

IToBTOpEHME: Yyron Mexay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB.

59

IToBTOpEHME: YroyI MEKIY
CKPEIIMBAIOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE.

60

I'eomerpuyeckre METObI BBIYUCICHUS
yIila MEXAy NPSMBIMU B
MHOTI'OIPAHHHUKAX.




61

JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX
YIJIOB IBYTPAHHOTO YIJIA.

https://www.youtube.com/watch?v=90TqP5eqqQ
U

62

[lepneHuKynspHbIE IIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIAPHBIX
IJIOCKOCTEN

https://resh.edu.ru/subject/lesson/4748/start/20810/

63

[Ipu3Hak nepneHaANKYISIPHOCTH
IJIOCKOCTEH, Teopema 0 NpsiMOi
[IepECEUYCHUs ABYX IUIOCKOCTEU
NEPIEHIUKYIISIPHBIX TPEThEH IJICKOCTU

64

[IpssMoyTONBHBIN MapajuIeNenuIe; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJILHOTO
napajuiefienuneaa

65

Teopema o AuaroHanu NpSIMOYTOJIbHOTO
napajuiesienuiesaa u cleCTBUE U3 Hee

66

CrepeomeTpruecKie U MPUKIaJIHbIE
3aJla4M, CBSI3aHHBIC CO B3AMMHBIM
PacToOIOKEHUEM MPSMBIX U TUIOCKOCTEH

67

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHJAPTHBIX
MHOT'OTpaHHUKAX

68

[Tapa mapannenbHbIX MIIOCKOCTENH HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPELIUBAIOIIUMUCS IPSIMBIMU B
MMPOCTBIX CUTyalIUAX

69

PaccrostHue OT TOYKH 0 MIIOCKOCTH,
paccTostHAE OT MPSMOU 10 TUIOCKOCTH




Beluncnenue paccToOsSHUN MEXKIY

70 CKPEIIHMBAIOIIMMUCS TPSIMBIMU C
MTOMOILBIO NEPIEHANKYIISPHOHN INIOCKOCTH
TpexrpaHHbIii yroj, HEpaBeHCTBO IS
71 Tpexrpanieix yrios. Teopema Iugparopa, https://resh.edu.ru/subject/lesson/6063/start/21120/
TEOpPEMbl KOCUHYCOB MJIM CUHYCOB JIJIs
TPEXTPaHHBIX YIJIOB.
7 DNeMeHTHI CPepUIeCKOr TeOMEeTPHUH:
reo0JIe3M4eCcKue JIMHUMU Ha 3eMJie
73 Kontponbras padota "Yribl u
paccrosHus"
74 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK https://resh.edu.ru/subject/lesson/6018/start/22155
U €r0 3JIEMEHTHI" 0/
75 [Tupamuna. Bunsl nupamua. IlpaBunbaas https://resh.edu.ru/subject/lesson/5866/start/22157
nupamMuIa 6/
76 Hpusma. HpsMas i HACIOHHAS MPH3MA. https://resh.edu.ru/subject/lesson/5443/start/21270/
[IpaBunbHas npusMma.
77 IIpssmoit napainenenunesn. HaknoHHbIN
napamnenenunen. Kyo6.
73 Brinykineie MHOTOrpanHuku. Teopema
Diinepa
Brinykibsie MHOTOrpaHHuKH. Teopema .
79 T ——— https://reader.lecta.rosuchebnik.ru/demo/8285/data
/chapter16.xhtml
MHOT'OTPAHHUKH.
20 IIpaBunbHbIE MHOTOTpaHHUKU. Pacyer
paccTOsTHUM OT TOYKHU JO MJIOCKOCTH.
21 IIpaBunbHbIE MHOTOTpaHHUKU. Pacyer

paCCTOSIHI/Iﬁ OT TOYKH JO IIITIOCKOCTH.




CriocoObl ONyCTHTDH MEPIICHANKYIISAPHI:

82 CUMMETpPHUSI, CIBUT TOYKH MO
MapayieIbHON MPSIMO.
23 Casur no Henapannemzﬂoﬁ IPSIMOH,
M3MEHEHUE PACCTOSHUM
84 Kontponbras padota "MHororpanHuku”
25 [TonsiTue BeKTOpa Ha MJIOCKOCTH U B
MIPOCTPAHCTBE
26 CymmMma BekTopoB. [IpaBuio https://www.youtube.com/watch?v=uWmJke3QX
napajuieNienuneaa U
87 Pa3zHocTh BEKTOpOB.
88 YMHOK€EHHE BEKTOpa Ha YUCIIO.
Pasnoxxenue BekTopa o 0aszucy Tpex
89 BEKTOPOB, HE JISKAIIUX B OJHOMN
MIJIOCKOCTH
[IpsimoyronbHasi cucreMa KOOpAUHAT B
90 npoctpaHcTBe. KooparHATHI TOUKH. https://resh.edu.ru/subject/lesson/5724/start/21892/
Koopaunats! BekTopa.
91 IIpocreiimue 3a1a4u B KOOpAUHATaX
9 CKanipHoe MpOH3BE/ICHHE l;‘jtps://resh.edu.ru/subiect/lesson/5723/start/ 14916
93 Brruncnenue yria Mexay BEKTOpaMu B
MIPOCTPAHCTBE
https://lc.rt.ru/classbook/matematika-11-
94 IIpocreiimune 3a1a4u ¢ BEKTOpaMH klass/metod-koordinat-v-prostranstve-profilnyi-
uroven/5962
95 IIpocreiimune 3a1a4u ¢ BEKTOpaMH




96 KonrponsHas padora "BekTops! B |
npoctpaHcTae"
97 O06o001IeHre U crucTeMaTH3alus 3HaHuH 1
98 O00011IeHrEe U cUCTEMaTU3aIis 3HAHUI 1
99 HTorosast KOHTpoOJbHASA paboTa 1
100 O0001IeHrEe U cCUCTEMaTU3aINs 3HAHUI 1
101 O06o001IeHre U CUCTEMaTU3aIMs 3HAHUH 1
102 O0001IeHrEe U cCUCTEMaTU3aINs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

Kontpo
JIbHbIE
padoTsI

Jara
U3yYeHHs

DJIeKTPOHHBbIE N (POBHIE
o0pa3oBaTe/bHbIE PeCypChl

CeueHust MHOIOIPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

https://resh.edu.ru/subject/lesson/4912/start/235

73/

CeueHsI MHOTOTPAHHHUKOB: METO/T
CIIE[IOB

[TapannenbHbie TpsIMbIE U TNIOCKOCTH:

napaajaCJIbHbIC CCUCHUS

[TapamienbHbIE TIPSIMBIE U INIOCKOCTH:

pacyer OTHOLIEHUI

[TapamnenbHble TpsIMbIE U TNIOCKOCTH:

YTIIBI MEXTY CKPEIIUBAIOIIIUMHUCS
PSIMBIMU

[leprieHquKyNIApHBIE TIPSIMBIE U
IUIOCKOCTH: CTaHJApTHBIE Maphbl
NEPIEeHIUKYISIPHBIX TIOCKOCTEN U
IPSIMBIX, CHMMETPHH
MHOTOIPAaHHUKOB

[leprieHquKyNIApHBIE TIPSIMBIE U
IUIOCKOCTH: TEOpeMa O Tpex
NEePIEeHIUKYIIsIpax

IIepneHauKysipHBIC IPSMBIE U
IJIOCKOCTH: BBIUUCIIEHUS JUIUH B
MHOI'OIPaHHHUKaX




IToBTOpenue: miomanu
MHOTOYTOJIBHUKOB, (POPMYJIIBI
10 e, COOOPaKEHUS TO00US

https://resh.edu.ru/subject/lesson/2013/start/

10

IToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYITbI
ioniaiel, cooopakeHus moao0oust

11

[Tmomaan ceyeHnii MHOTOIrPaHHUKOB:
IJIOIIAAN TOBEPXHOCTEM, pa3pe3aHue

Ha YacCTH, COOOpaKEeHUs 0100,

12

Kontposnbnas padora "IloBropenue:

MHOTOTPaHHUKH, CEUYEHUS
MHOTOTPaHHUKOB"

13

[ToBTOpenue Tembl "KooparHaTel
BEKTOpPa Ha IUNIOCKOCTH U B
npocTpaHcTBe"

14

[ToBTOpenue tems! "CkansipHoe
IIPOU3BEICHUE BEKTOPOB"

15

[ToBTOpenue Tembl "Brruncienue
yrjia MeXIy BEKTOpaMu B
npocTpaHcTse”

16

[ToBTOpeHue Tembl "YpaBHEeHHE
MPSIMOM, MPOXOASIIEH Yepe3 1B
TOYKH"

17

YpaBHEHHE MIOCKOCTH, HOPMAaJb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

https://www.youtube.com/watch?v=0PTNydDe
Jbo

18

YpaBHEHHE MIOCKOCTH, HOPMaJb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax




https://www.youtube.com/watch?v=SpIBYyO

19 BektopHoe npousBenenne NyFo
20 JIuneliHOE HEPABEHCTBO, JINHEWHOE
pPOrpaMMHUPOBAHUE
)1 JIuHeitHoe HEpaBEHCTBO, JIMHEHHOE
IpOrpaMMHUPOBaHKE
AHaIMTUYECKHE METO/IbI pacyeTa ,
https://resh.edu.ru/subject/lesson/5754/start/149
22 yrila MeXAy NpsIMbIMU B 257,
MHOTOTpaHHHUKaX
AHaIMTUYECKHE METO/IbI pacyeTa
23 yria MeXIy IUIOCKOCTSIMU B
MHOTOTPaHHHUKAX
24 dopmysa pacCTOSHUS OT TOUKH J10
IUIOCKOCTH B KOOpPAMHATaX
)5 HaxoxneHnne paccTositHul OT TOYKH https://resh.edu.ru/subject/lesson/6083/start/149
JI0 TUTOCKOCTH B KyOe 229/
Haxoxaenne paccTosiHui OT TOUKH
26 J10 IJIOCKOCTH B IPaBUIIbHOM
UpaMHUJIE
7 KonTtponsHas padora
"Ananurnueckas reomeTpus”
)8 O06BEM Tema. O6BeM IPSIMOYTOIILHOTO https://resh.edu.ru/subject/lesson/4904/start/280
napa’suiesienurena 336/
29 3anmaun 06 yaBOCHUH Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIHHU yIiia
CrepeomeTpuiecKue 3a1auu,
30 CBsI3aHHBIE C 00BEMOM

MMPAMOYTOJIBHOT'O IMapauICIICTIUIICIa




31

[IpuknanHbie 3a1a4u, CBsI3aHHBIC C
BBIUHCIIEHHEM 00BEMA
PSIMOYTOJIBHOTO TIapajuIeyICITHITe 1A

32

O0BEM TIPSIMOI PU3MBI

https://reader.lecta.rosuchebnik.ru/demo/8286/d
ata/chapter12.xhtml

33

CrepeomeTpuiecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00HEMOB
IIPSIMOM TIPU3MBI

34

[MpuknaaHbIie 3a7a9u, CBSI3aHHBIC C
00BEMOM TIPSIMOI TIPU3MBI

35

Brruncnenue 00bEMOB TeN ¢
ITOMOLIBIO ONPEACIEHHOTO
uHTerpana. O0bEM HaAKJIOHHOU
PU3MBI

36

Brruncnenue 00bEMOB TeN ¢
ITOMOLIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM nupamusl

https://reader.lecta.rosuchebnik.ru/demo/8285/d
ata/chapter15.xhtml

37

®dopmyna 00bEMaA TUPAMUIBL.
OTtHomIeHne 06beMOB MTUPAMUJL C
OO0IINM YyTIIOM

38

®dopmyna 00bEMA TUPAMUIBI.
OTtHo1IeHNnEe 00BEMOB TUPAMUJL C
00IIUM yTIIOM

39

CrepeomeTpuueckue 3aj1auu,
CBsI3aHHBIC C 00BEMAMU HAKIIOHHON
TIPU3MBI

40

CrepeomeTpuuecKkue 3aj1auu,
CBSI3aHHBIE C 00bEMaMU TTUPAMH/IBI




41

IIpukitagHble 3a1a4u 110 TEME
"O0BEMEBI TEN", CBI3aHHEIE C
00bEMOM HAKIIOHHOM TPU3MBI

42

[IpukitagHblie 3a1a4u 110 TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM TTUPaMUIBI

43

[Ipumenenue 00bEMOB. Beruncienue

PACCTOSAHUA N0 IMIIOCKOCTH

44

KonTtponbnas padora "O0bEM
MHOTOTpaHHUKA"

45

[unuHapudeckas OBEPXHOCTb,
o0Opa3yronue HUIHHIPUISCKON
HIOBEPXHOCTH

46

unusap. [psamoii kpyrosou
nuuHAp. Inomans nosepxHocTu
LUIUHIPA

https://resh.edu.ru/subject/lesson/6300/start/224
90/

47

Konunyeckas moBepxXHOCTb,
00pa3yrorme KOHUIECKOM
nosepxHoctu. Konyc

https://resh.edu.ru/subject/lesson/4903/start/226
46/

48

CedeHue KOHyca MIOCKOCTHIO,

napannenLHoﬁ IIJIOCKOCTH OCHOBaHUA

49

VYceuénnslit konyc. M3o00paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

50

[Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOY ITOBEPXHOCTU KOHYCa

51

[Tnomaas 60KOBOM MOBEPXHOCTH H
MOJTHOM TOBEPXHOCTH KOHYCA




52

CrepeomeTpuueckue 3aa4i Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHUEM CCUCHHH IIMIIMH/IPA,
KOHYyCa

53

CrepeomeTpuueckue 3aa4i Ha
J0Ka3aTCJIbCTBO U BBIYUCICHUC,
MOCTPOCHUEM CCUCHHH IIMITMH/IPA,
KOHYyCa

54

HpI/IKJIa,Z[HLIe 3aaa4u, CBA3aHHBIC C
NUWIAHAPOM

55

[Ipuknagabie 3a1a4m, CBSI3aHHBIE C
MATUHIPOM

56

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/start/227
91/

57

[Mepeceuenue chepsl u mapa ¢
ockocTeio. Kacanue mapa u cepbl
IUTOCKOCTBIO. Buj 1 n300paxeHue
mapa

58

[Mepeceuenue chepsl u mapa ¢
ockocTeio. Kacanue mapa u cepbl
TUTOCKOCTBIO. Buj 1 n300paxeHue
mapa

59

VYpasuenue chepsl. [Lnomanp cheps
U e€ yacteu

https://www.youtube.com/watch?v=cuvi3WY2
avk

60

Cummetpus chepsl U mapa

61

CrepeomeTpuueckue 3aa4i Ha
J0Ka3aTCJIbCTBO U BBIYUCICHUC,
CBsI3aHHBIE CO cpepoit U mapom,




MIOCTPOEHUEM HX CEUYCHHI
IIJIOCKOCTBIO

62

CrepeomeTpuueckue 3aa4i Ha
J0Ka3aTCJIbCTBO U BBIYUCICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM HX CEUCHHI
IJIOCKOCTBIO

63

IIpukitagHble 3a1a4u, CBsI3aHHbIE CO
cdepoit u mapom

64

[ToBTOpEHME: OKPYKHOCTH Ha
IUIOCKOCTH, BHIYMCIICHUS B

OKPYXKHOCTH, CTaHJapTHBIE MTOA00MS

65

Paznnunble KOMOMHALIMK TEI
BpaIlCHUSI 1 MHOTOT'PAaHHUKOB

https://resh.edu.ru/subject/lesson/4906/start/840
87/

66

3anauu o reme "Tena u
IIOBEPXHOCTH BpaleHus"

67

3amaun o TeMme "Tena u
MMOBEPXHOCTH BpalieHus"

https://resh.edu.ru/subject/lesson/5525/start/228
75/

68

KonrponsHnas padora "Tena u
MMOBEPXHOCTH BpalieHus"

69

O0béMm uuaIpa. Teopema 06
00BEME MPSMOTO IIITHHIPA

https://resh.edu.ru/subject/lesson/5629/start/230
82/

70

CrepeoMmeTpuiecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00beMa
LMJIIAHIpA

71

Brrunciaenune o06EMOB Tea ¢
TIOMOIIBIO OTTPENEITIEHHOTO
uHTerpana. O6bpEM KOHYyCa

https://resh.edu.ru/subject/lesson/4046/start/232
07/




72

TTnowanu OOKOBOH U IMOJIHOM
MOBEPXHOCTH KOHYCa

73

CrepeomeTpuuecKkue 3aj1auu,
CBsA3aHHBIC C BBIYUCIICHUEM O6’beMa
KOHYCa

74

CrepeomeTpuiecKue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM 00HEMOB
LWIMHApPA, KOHyCa

75

[Ipuknagabie 30291 110 TEME
"OOBEMBI ¥ TUTOIIAN TOBEPXHOCTEH

TCII

76

OO0BEM 1Iapa U MapoBOro CEKTOPA.
Teopema 06 00BEMe mrapa. [Tnomans
cdepsl. CTepeoMeTpUISCKUE 3a1a49H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
nrapa, mapoBOTr0 CETMEHTA H
IIAPOBOT0 CEKTOPA

https://resh.edu.ru/subject/lesson/4910/start/232
38/

77

[TpuknaaHbIe 3a7a9U 110 TEME
"O0BEMEBI TeN", CBI3aHHEIE C
00BEMOM IT1apa U TJIOMIAIBIO CHEpPHI.
COOTHOIIECHUS MEXTY TUTOIIAASIMA
MOBEPXHOCTEH M 00bEMaMU
MOJOOHBIX T

78

CrepeoMmeTpuiecKue 3a1a4u,
CBSI3aHHBIE C BHIYHCICHUEM 00HEMOB
IUAMH]Ipa, KOHYca, 11apa

https://resh.edu.ru/subject/lesson/491 1/start/233
00/

79

[TomoOHBIE TeNa B IPOCTPAHCTBE.
N3menenne 06bE€Ma rpu mo00uu.
CrepeomeTpuiecKue 3a1auu,




CBA3AHHBIC C BHIYHUCIICHUCM O6’béMOB
TEJI U TJTI0NIaJel MOBEPXHOCTEN

80

KonTponpHas padora "[lnomanm
MOBEPXHOCTU U O0BEMBI KPYTIIBIX

TCJI

81

JIBM>KeHUs MpOCTPaHCTBA.
Orobpaxenus. [IBrxeHus u
paBeHcTBO (puryp. ObmIMe cBOKCTBA
IBIDKCHUHU

https://resh.edu.ru/subject/lesson/6297/start/222
83/

82

Buael niBukeHnii: napamiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKajibHasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOM

83

[IpeoOpazoBanus nomoowus. [Ipsmas u
chepa Diinepa

84

I'eomerpuueckue 3agaum Ha
IMPUMCHCHUC IBUKCHUSA

85

['eomeTpuyeckue 3a1aun Ha
HpI/IMeHeHI/IQ JOBUXKCHUA

https://resh.edu.ru/subject/lesson/573 1/start/224
07/

86

O6o6matomee moBropenue 11
MOHSTUI U METOJIOB Kypca r€OMETPUH
10-11 xnaccoB, cucTeMaTH3aIHA
3HaHui: "[lapannenbHOCTh IPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

O6o6matomee moBropenue 11
MOHSTUH U METOJIOB Kypca T€OMETPUH
10-11 xnaccoB, cucTeMaTH3aIHA
3HaHui: "BekTopsl B npocTpaHcTse"




88

Ob6o6maromee nosropenue 11
MOHSTUNA U METOJIOB Kypca Fr€OMETPUH
10-11 xnaccoB, cucTeMaTH3aIHA
3HaHui: "BekTopsl B npocTpaHcTBe"

&9

O6o6maromee nopropenue 11
MIOHATUN U METOJIOB Kypca T€OMETpUU
10-11 xnaccoB, cucteMaTH3aIHA
3HaHui: "O0beM MHOTOrpaHHUKA"

90

Ob6o6maromee nosropenue 11
MOHSITHIA U METOJIOB Kypca r€OMETPUH
10-11 xnaccoB, cucTeMaTH3aINs
3HaHui: "O0beM MHOTOrpaHHUKA"

https://resh.edu.ru/subject/lesson/5732/start/233

84/

91

O6o6maromee nopropenue 11
MOHSITHIA U METOJIOB Kypca r€OMETPUH
10-11 xnaccoB, cucTeMaTH3aINs
3HaHui: "llnomany noBepxHOCTH U
00BEMBI KPYTIIBIX TEN"

92

O6o6maromee nopropenue 11
MOHSITHI U METOJIOB Kypca r€OMETPUH
10-11 xnaccoB, cucTeMaTH3aIA
3HaHui: "llnomany noBepxHOCTH U
00BEMBI KPYTIIBIX TEN"

93

Hrorosas kKoHTpoOJbHASA paboTa

94

HroroBasi kKoHTpOIBHAs paboTa

95

[ToBTOpeHnue, 0600IIEeHNE U
crucTemMaTu3alus 3HaHUI

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHit

Hcropus pasBUTHS CTEPEOMETPUM KaK
97 HAyKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPUH KaK
08 HAyKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
99 HAyKH U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U

100

KOMITBIOTCPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KCHEPHBIX U

101

KOMITBIOTCPHBIX TEXHOJIOT U

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI I YYEHUKA

* Maremaruka. ['eomerpus, 10 knace/ Mep3ansk A.I'., Homuposckwuii [[.A., ITonskos B.M.;

nop peaakuueit Ilogonsckoro B.E., O0miecTBO ¢ OrpaHUueHHONW OTBETCTBEHHOCTHIO
Nznarenbckuii nentp «BEHTAHA-T'PA®y»; Aximoneproe o6mectBo «3maTenbcTBo
«IIpocsemeHue»

* Marematuka. ['eomerpusi, 11 xmace/ Mep3msik A.T'., Homuposckuii [I.A., ITonsikos B.M.;
nop peaakuueit Ilogonsckoro B.E., O0miecTBO ¢ OrpaHUueHHONW OTBETCTBEHHOCTHIO
Nznarensckuii nentp «BEHTAHA-T'PA®y»; Axiimoneproe o6mectBo «3maTenscTBo

«IIpocsemeHue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

Maremaruka. ['eomeTpus. 10 xkmacc. CaMoCTOSTENIbHBIC U KOHTPOJIbHBIE PaOOTHI,
yriyosieHHbii ypoBeHb. Mepansak A.T'., [Tononckwuii B.b., Pabunosuy E.M. ox penakumeit
byuko E.B. Akmmonepnoe obmectBo "MUznarensctBo "[IpocBemennue”

Maremaruka. ['eometpus, 11 knacc. CaMOCTOATENIbHBIC U KOHTPOJBHBIE paOOTHI,
yriyoseHnbiid ypoBeHb. Mepansak A.T'., Sxkup M.C., [Tononckuii B.b. mon penakiueit

CamconoBoii H.B. Akimmonepnoe obmectso "U3garensctBo "[IpocsenieHue"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

https://resh.edu.ru/

https://geometry2006.narod.ru/



https://sdumgia.ru/

https://mathege.ru/



