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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOTro Kypca «l eomeTpus» 6a30BOT0O ypOBHS Ui 00yYaromuXxcs
10 —11 xmaccoB pa3zpabotrana Ha ocHOBe DenepalbHOTO TOCYAaPCTBEHHOrO0 00pa30BaTEIbHOTO
CTaHJapTa CpeaHero oOImero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA,
OPEIbABISEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHUIO, M TPATUIMA POCCHICKOrO 00pa3oBaHMUSL.
Peanuszanus  mporpamMMbel  oOecrieuMBaeT — OBJAJCHHE  KIIOYEBHIMH  KOMIICTCHLMSMH,
COCTaBJISIIOLIMMU OCHOBY JJII CaMOpPa3BUTHS U HENPEPBIBHOIO 00pa3oBaHUs, LEIOCTHOCTH
OOLIEKYJIbTYPHOT0, TIMYHOCTHOTO U MTO3HABATEILHOTO PAa3BUTHS IMYHOCTH 00YUYaIOLTUXCA.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUH Ha YpOBHE CpEAHEro oO0Iero oOpa3oBaHHS
00yCIIOBIEHa TPAKTUYECKOW 3HAYMMOCTHIO METANpPEeIMETHBIX M MPEIMETHBIX pPe3yIbTaToOB
0o0ydYeHHUs TEOMETPUH B HANPABICHWU JIMYHOCTHOTO PA3BUTHS OOYyYarommxcs, GOopMUpPOBaHUS
(GYHKIIMOHAIBPHOW MaTeMaTH4YeCKOW T'PaMOTHOCTH, HM3yY€HHUS APYTHX YYEOHBIX UCIUIUIMH.
PazBute y oOyuaroummxcs NpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH M IPOUCXOXKICHUU
TreOMETPUUECKUX aOCTpaKLMi, COOTHOIIEHHH PEaIbHOTO M MICABHOTO, XapaKTepe OTPaKCHHS
MaTE€MaTU4YeCKON HAayKOM SIBIICHUU U IIPOLIECCOB PEAIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HAyK WU pOJIM MAaTeMAaTUYECKOTO MOJEIUPOBAaHUS B HAyYHOM I[IO3HAHUUM U B MPaAKTUKE
crocoOcTByeT (OPMHPOBAHUIO HAy4YHOTO MHPOBO33PEHMSI YYalIMXCS, a TakKe KadecTB
MBIIUTCHHSI, HEOOXOUMBIX JIJISl aIalITAl[MU B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBnsercss ogHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CpEIHEro OOIIero
o0Opa3oBaHms, Tak Kak o0OecrnedynBaeT BO3MOXKHOCTh WM3YYEHHS] KaK TUCIUIUIMH €CTECTBEHHO-
Hay4YHOU HaINpaBJIC€HHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MpluieHHe, GOpMUPYEMOe TPHU U3YYCHUU OOYYAIOIUMUCS TMOHSTHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUHU IICTIOYKHU JIOTMYECKHX YTBEPXKICHHUH B XOJ€ pEUICHHUS
FeOMETPUUECKHUX 3aJlay, YMEHHE BBIABUTaTh U OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIONIB3YIOTCSA MPU PEIIeHUH 3a7ad €CTeCTBEHHO-HAy4YHOIO IMKIJIA, B YaCTHOCTH U3 Kypca
bu3uKu.

YMeHHne OpHeHTUPOBATHCS B IPOCTPAHCTBE UT'PAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTsIX
NeSTeNIbHOCTH 4esioBeka. OpreHTalus yeaoBeka BO BPEMEHU U MPOCTPAHCTBE — HEO0OX0IuMOe
YCIIOBUE €0 COLUAIbHOrO OBbITHSA, (hOpMa OTpaKEHHS OKPY>KAIOIIEr0 MUPA, YCIOBUE YCIIEIIHOTO
MO3HAHUS u AKTUBHOTO npeoOpazoBaHus JeHCTBUTENILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3aMu 00BEIUHSIET pa3HbIe BUABI yUeOHOU U TPYAOBOH JAEATEILHOCTH,
ABIIIETCS OAHUM U3 MPO(ECCHOHANBHO BaXXHBIX KauyecTB, IOATOMY aKTyalbHa 3ajayda
dbopMupoBaHUs y 00yUdaOIUXCsl TPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUAHOCTH 00pa3HOTO
MBIIUICHUSI — CYIIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MPAKTUYECKOW ACSITEILHOCTU TIO
MHOTUM HampaBlICHUSIM.

Lleas ocBOEHUS MpOorpaMMbI yueOHOTO Kypca «I eoMeTpus» Ha 6a30BOM ypPOBHE OOyUCHHS
— 001meo0pa3oBaTeIbHOE U OONIEKYJIBTYPHOE pa3BUTHE OOyYaromuxcs depe3 oOecredeHue
BO3MOXXHOCTH TPUOOPETCHUS W HMCIOJIB30BAHUS CHCTEMATHYECKHX T'€OMETPUUYECKUX 3HAHHUHA U
NeMcTBUH, CIeNU(UIHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJOKEHHsI 00pa30BaHUs 110
CHEIHMAIbHOCTSIM, HE CBA3aHHBIM C MPUKJIIAJAHBIM HCIOJIb30BAHUEM I€OMETPHUH.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE IIpeIHa3HAuEHA JJI 00y4aloINXCs CpeiHen
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHCHUNH Ha YPOBHE OCHOBHOTO OOIIEro



obpaszoBanus. Takum oOpa3om, oOydaromipecss Ha 0a30BOM YPOBHE JOJKHBI OCBOHWTH OOIIHE
MaTeMaTHYeCKUe YMEHUs, CBSI3aHHbIE CO CIEeU(UKON TeoMeTprH U HEOOXOAMMBIE JUISl )KU3HU B
COBpeMEHHOM o0mecTBe. Kpome 3T0oro, OHM MMEIOT BO3MOKHOCTh M3YYHUTh I'€OMETPHIO Ooee
riyOOKo, €ciii B JajbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B TI'€OMETPUYECKHUX 3HAHUAX B
npoQeCCHOHATIBHOMN 1EATEIbHOCTH.

JlocTkeHHe el OCBOCHUS NMPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLINX
3agad. [IpuopuTteTHBIMU 3a1auaMil 0OCBOeHUS Kypca «I eomerpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHHME NPEACTABICHUS O TEOMETPHUM KAaK YacTU MHPOBOM KYJIbTYpbl H

0CO3HaHME €€ B3aMMOCBS3H C OKPYKAIOIIUM MHPOM;
e (opMupOBaHHE TPEACTABICHUS O MHOTOTPAHHUKAX M Telax BpalleHUs Kak o
BRXHEHIIMX MAaTEMATHYECKUX MOJENSIX, MO3BOJIAIONIMX ONMCHIBATh U U3Y4aTh pa3HbIe
SIBIIEHUSI OKPYKAIOIIEr0 MUPa;

e (opMupoBaHHE YMEHHs pacliO3HaBaTh Ha YepTeX ax, MOJENAX M B pPEalbHOM MHUpE
MHOTOTPaHHUKH U T€Jla BpalLCHUS;

e OBJIAQJCHHWE METOJaMHU pELICHHS 3aJad Ha I[OCTPOSHHs Ha H300paKeHUsX
IPOCTPAHCTBEHHBIX (pUTyD;

e (opMuUpOBaHHE YMEHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMU O MHOTOIpaHHHMKax W
TeNax BPALEHUS U UX OCHOBHBIMH CBOMCTBaMH;

® OBJIQJICHUE AJITOPUTMAMU PELICHUs OCHOBHBIX THUIOB 3aJay; ()OPMHPOBAHUE YMEHMS
IPOBOAMTH  HECJIOXHBIE  JOKAa3aTENIbHbIE  pAcCyXACHHMs B  XOAE  pEILEHUs
CTEpEOMETPUYECKHUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJEPKAHUEM;

® Da3BUTHE MHTEJUIEKTYIBHBIX W  TBOPYECKMX cHocoOHocTedl — oOyuwarommxcs,
IIO3HABATEIBHOM aKTUBHOCTH, UCCIIEOBATENILCKUX YMEHNUN, KPUTUYHOCTH MBIIIJIEHHUS;

e (opMupoBaHHE (PYHKLIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHON I'€OMETPUM: YMEHHE
pacno3HaBaTh [IPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peabHBIX JKU3HEHHBIX CUTYalUsX M IMpPH HU3YYEHUH APYTHX Y4EOHBIX HPEIMETOB,
NPOSIBICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyIHpOBaTh WX Ha S3BIKE
reOMETPUM M  CO3/1aBaTh T'€OMETPUYECKUE MOJENIH, IPUMEHSITh OCBOEHHBIN
TFE€OMETPUYECKUN ammapaT Julsl peleHus HpPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OLICHUBATh ITOYYEHHbBIE PE3YJIbTATHI.

OTnu4UTeNbHOM 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3a/ay, pellaeMblX Ha ypOBHE UHTYUTUBHOIO IIO3HAHUS, U ONpPEAEIEHHBIM
o0pa3oM opraHm3oBaHHas padoTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTUYECKOTO H
IPOCTPAHCTBEHHOTO  MBILUIEHUS, CTUMYJIUPYET MPOTEKAaHWE WHTYUTHUBHBIX IIPOLECCOB,
MOTHUBHPYET K JaJbHEUIIEMY U3YUEHUIO IIPEIMETA.

[Ipeanourenne OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METOAY OOY4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YyBCTBEHHOCTb INPEIMETHO-NPAKTUYECKOU
JESATENBHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPECTABIECHUH Y yUaIIUXCS B Kypce CTEPEOMETPUN
IPOBOIUTCA 3a CU€T pelIeHMs 3a7ad Ha CO3[JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajad Ha
ONIEpUPOBAHUE IMPOCTPAHCTBEHHBIMU OOpa3zamu. Co3gaHue oOpa3a MPOBOIUTCS C OMOPOM Ha
HarJsIIHOCTh, @ ONIEpUpOBaHKe 00pa3oM — B YCIOBUAX OTBIICUEHHS OT HAIJISTHOCTH, MBICTIEHHOTO
U3MEHEHHS €ro UCXOHOTO COEPKaHMsL.

OcHoBHBIE cofepxaTenbHble JuHUM Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus», «BeKTopsl U
KOOPJMHATHI B IpocTpaHcTBe». DopMupoBaHue JOTMUECKUX YMEHUN pacnpeenseTcs He TOIbKO



[0 COJAEPKATeNbHBIM JIMHHUSIM, HO W MO ToxaM OOydYeHHs Ha YpPOBHE CpETHEro OOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMBbl, pactpeeIEHHBIM T10 ToJaM 00y4YeHHS, CTPYKTYPHUPOBAHO TaKKM 00pa3oM,
YTOOBl  OBJAJICHUE TI'EOMETPUYCCKHMMH TOHATHUSMH W  HaBBIKAMH  OCYIIECTBISUIOCH
MOCJICAOBATCIIBHO W MOCTYMATCIILHO, C COGHIOI[CHI/ICM npuHIUIa MPEEMCTBCHHOCTH, ‘ITOGBI
HOBBIC 3HAHHW BKJIFOHAJIUCH B O6H_Iy10 CUCTCMY I'COMCTPUUCCKUX HpeI[CTaBHeHI/Iﬁ OGy‘-I@.IOH_II/IXCH,
pacmupsis 1 yriyOusist e€, 00pa3yst MpOYHbIE MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoauTCs 2 yaca B Hegemnto B 10 kimacce u 2 yaca B Heneno B 11
KJIacce, BCETO 3a JIBa rojia o0ydeHus - 136 yueOHbIX yacoB. B 11 kiacce no6aBinen 1 yac B Henemto
Ha MOI[yJ'H: ((PGLHGHI/IG 3a4a4 IMTOBBIIICHHOI'O ypOBHH CJIOKHOCTH.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS CTepeoMeTpuu. Touka, mpsimasi, II0CKOCTh, MpocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MIOCTPOCHHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsAMbBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, apajlIeIbHbIE U
CKpeIIMBamoImuecs npsAMble. IlapamienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble TpSMbIE B IPOCTPAHCTBE; MAPAJUIENBHOCTh TPEX MpPSIMBIX; NapauIeIbHOCTb
OpsIMOH M IUIOCKOCTH. YTJIBI C COHAIIPaBJICHHBIMM CTOPOHAMH; yroJl MEXAy HpsMbIMU B
npoctpancTBe. [lapannenbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napaielbHbIX MIockocTel. IIpocreiimme npocTpaHCTBEHHbBIE (PUIYpBI Ha MIIOCKOCTH: TETPa’Ip,
KyO, mapajjieNenue;; IoCTPOSHUE CEUSHUH.

[lepneHAUKYISPHOCT HPSIMOW M IUIOCKOCTH: MEPHEHIUKYJSIPHBIE NpsSMbIE B
IIPOCTPAHCTBE, MpPSAMBbIE NApaUICIbHBIE M MNEPHEHIUKYJSPHBIE K IUIOCKOCTH, IIPH3HAK
NEPIECHIUKYJIAPHOCTH IIPSIMON U INIOCKOCTH, TEOPEMA O NMPSAMOM MEPIEHANKYIIIPHON TNIOCKOCTH.
VYIbl B IPOCTPAHCTBE: YIOJI MEKY IIPSAMOM U INIOCKOCTBIO; ABYTPAaHHBIM YIOJI, TUHEUHBIN YO
JIByrpaHHoro yria. llepneHaukynsp M HakJIOHHBIE: PAacCTOSHHUE OT TOYKM A0 IIJIOCKOCTH,
paccTosiHiE OT IPAMOM 10 TIOCKOCTH, MPOEKLUs (PUTypsl Ha IIIOCKOCTh. [lepneHankynapHOCTb
IJIOCKOCTEM: TpHU3HAK MEPHEHIUKYJSIPHOCTH  JIBYX IUIOCKOCcTeH. TeopemMa o  Tpéx
NEPIEHIUKYIISIpax.

MHoOrorpaHHUKHU

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBI MHOTIOIDAaHHUKA, BBINYKIBIE H
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronsHas npusma; rpaHu
U OCHOBAHMS MPHU3MBL; NIPsIMast U HAKIIOHHAS IPU3MbI; OOKOBas U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapamienenunen, NpsMOYroJdbHBIN HapajUlesIeNUIe] U ero cBoicrea. Ilupamuna: n-yroiabHas
nupamMu/ia, TpaHM U OCHOBAaHME IUpPaMU/AbI; OOKOBas M IOJIHAs MOBEPXHOCTb MHPAMM[BL;
IPaBWIbHAs1 M YyCEUEHHasd MNHMpaMuia. OJIEMEHTBl MNPU3Mbl M nHUpamuzsl. [IpaBuibHbIE
MHOTOTPaHHUKU: MOHITHE MPABUIBHOTO MHOIOI'DAaHHUKA; MPAaBUJIbHAS IpHU3Ma U IPaBHJIbHAs



UpaMu/Ia; paBUIIbHAsS TPEYroJbHas MUPaMUAa U IPaBUIIbHbIN TeTpasap; Ky0. [Ipencrasienue o
IIPABWJIbHBIX MHOTOTPaHHUKAX: OKTa3/Ip, A0OJAEKadAp U ukoca’ip. CeueHus Npu3Mbl U TUPaMUIBL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MNPAMOM, IJIOCKOCTH.
DIEMEHTBI CUMMETPUH B ITUPaMHUJaX, apajuIeICIUIEaX, TPAaBUIbHBIX MHOTOTPaHHUKAX.

Brruucienue 3J1eMEeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [Lmomans 00koBOM
MIOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOM IPU3MBI, IIJIOMIA/(b OCHOBAHHIA, TeOpeMa 0 GOKOBOM
MIOBEPXHOCTHU MpPsIMOM mpu3Mbl. [lomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIbHOM
UpaMU/Ibl, TEOpEMa O IUIoIaau yceu€HHOM nupamubl. Ilonstie 06 00béme. O0BbEM MpaMUIbL,
IIPU3MBI.

[lonoOueie Tenma B mpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

11 KJIACC

Tesa BpalieHus

[Munuaapuyeckas MOBEPXHOCTh, O00pasylolue UUINHIPUYECKONH TOBEPXHOCTH, OCh
HWIMHJIpUYECKOl nmoBepxHocTU. L{umuuap: ocHoBaHMs U GOKOBasi MOBEPXHOCTh, 0Opasyromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yroliye KOHHYECKOW MOBEPXHOCTH, OChb W BEpIIMHA
KOHUYeckoil moBepxHocTH. KoHyc: ocHOBaHMe M BeplIMHA, OOpa3yollas M OChb; IUIOIIAIh
OOKOBOWM W TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: OOpa3yroIIve W BBICOTA, OCHOBAHHS W
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AMAaMETp; IUIOUIAIb IMOBEPXHOCTH cdepbl. BizanmHoe
pacronoxenue chepsl U IITOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; mromanb chepsol.

N306paxenue Ten BpaleHus Ha II0CcKocTH. Pa3BépTka nunuHapa 1 KoHyca.

KoMOuHarmu Ten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHCAHHBINA OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK, UITU TEJIO BPAIICHUS.

[Tonsitue 00 oO0véMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 00BEME
IPSIMOYTOJIBHOTO MapaijieNienumneaa u cieactsus us He€. O6péM nunuuapa, konyca. O6bEm mapa
U TUTOIIA b CEpBHI.

[MonoOueie Tena B mpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASMU TOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

Ceuennss uunuHApa (MapajyieIbHO M MEPHEHIUKYJISIPHO OCH), CEYEeHHUS KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXO/AAIIee Yepe3 BEpIINHY ), CEUCHHS 1I1apa.

BekTopbl M KOOPANHATHI B NPOCTPAHCTBE

BekTop Ha mI10ckoCcTH U B IpocTpaHCcTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PaznoxkeHue BekTopa MO TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napauienenunesaa. Pemenue 3aiay, CBA3aHHBIX ¢ IPUMEHEHHEM IIPaBUJI ACUCTBUIN C BEKTOPAMH.
[IpsimoyrosnpHas cuctema koopAuHaT B mpocTpaHcTBe. Koopaunatel BekTopa. Ilpocreitmne
3aJaud B KOOpJAMHATaxXx. Yroia Mexay BekTopamu. CkalsipHOEe NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay MpSMBIMA U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOA Mpu
pELIEHNH TEOMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUS MpOrpamMMbl yueOHOro mpenmera «MaremaTHKay
XapaKTEePU3YIOTCS:

I'pazxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MLIMU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOTO OOIIEeCTBA, MPEACTABIEHUEM O MaTeMaTHYEeCKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHUEM.

IlaTproTHyeckoe BoCIMTAHUE:

c(OPMHPOBAHHOCTBHIO POCCUHCKON TPayKAAHCKON UACHTUYHOCTH, YBAKEHHS K MTPOILIOMY U
HACTOALLIEMY POCCHUMCKOW MAaTEMATUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCUHUCKUX
MaTE€MaTUKOB U POCCUICKON MAaTEMATHYECKOW IIKOJIbI, K MCIOJb30BaHUIO 3TUX JOCTH)KCHHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIITUTAHMS:

OCO3HAaHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBENCHMS, CBA3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKHW U JIEATEIbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOWYHBOTO Oy TIyIIEro.

JcTeTH4YecKoe BOCIUTAHME:

SCTETUYECKUM  OTHOIIEHHEM K MHpPY, BKJIOYas  OCTETUKY  MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, pEIICHWH, pPacCyKIEHUW; BOCIHPUUMYHBOCTBIO K
MaTEMaTUYECKUM acleKTaM pa3uyHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpMUPOBAHHOCTBIO YMEHHS NPHUMEHATh MaTeMaTHYeCKHe 3HaHUsS B MHTEpecax
3I0pOBOr0 W Oe3omacHOro oOpasza KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, PEryJsipHas (Qu3MuecKas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHBHO-03I0POBHUTEIHHON
JEATEIBbHOCTBIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYyJAy, OCO3HAHHWEM ILIEHHOCTH TPYIOJIOOUS;, MHTEPECOM K Pa3IUIHBIM
chepam mpohecCHOHATBEHON JesITeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON M €€ MPHUIIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaTHYeCcKOMY OOpa3OBaHUIO U
camM000pa3oBaHUIO Ha IPOTSKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MpaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOM KYJIbTYpbl, IMOHUMAHUEM BIIUSHUSA COLIMAIBHO-
HKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE MNPUPOAHOW W COLMAIBHOM Cpeibl, OCO3HAHUEM
I00ATFHOTO — XapaKTepa JOKOJOTHMYECKHX  Mpo0JjeM; OpUEHTAlMell Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelleHus 3ajad B 00JacTU OKPY’Kalolleil cpe/bl, MIaHUpOBaHUS
MIOCTYTIKOB M OLICHKH UX BO3MOXXHBIX MOCJIEACTBUAN ISl OKPYIKAOIIEH CPEBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW NMPAaKTUKH, TOHUMaHUEM MAaTeMaTHUYECKOM HAayKH Kak c(epsl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS LIMBWIN3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKU U MATEMaTHYECKON KYJIbTYpOU KaK CPEJCTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH ITPOEKTHYIO U HCCIENOBATEIIBCKYIO JEATEIBHOCTh HHINBUIYaJIbHO
U B TpYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOTrPaMMEBI Y4eOHOTo penaMeTa «MaTeMaTHKa
XapaKTepU3yIOTCS  OBIQJICHUEM  YHHUBEPCAIbHBIMU  HO3ZHAGAMETbHBIMU  OeliceUsMu,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY,  YHUBEPCATIbHbIMU — Pe2YIAmUGHbIMU
oelicmeusmu.

1) Yuusepcanvuvie noznasamensusie oeticmsus, obecnewusaiom gopmuposarue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00YUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupa;
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamsos ¢ uHgopmayueti).

Ba3zoBrble JJornueckue aeiicTBHA:

® BBIBISTH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIY HOHATUSIMH; (HOPMYIUPOBATH OMpEIENICHUs MOHATUM;
yCTaHABJIMBATh CYIIECCTBEHHBIM MPU3HAK KJIACCH(HUKAIIMK, OCHOBAHMS JJIs1 00001IeH s
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

® BBIBIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUus B (hakTax,
JTaHHBIX, HAOMIOACHUSIX W YTBEPKACHMSIX; IMpeajaratb KPUTEPUHM [JIS BBISBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e JlenaTh BBIBOJBI C HCIIOH30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYeHU N, YMO3AKITIOUCHU I IO aHAJIOTHH;

® MPOBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKICHUH (TIpsSMBbIe
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYK/ICHUS U BHIBO/IBI,

e BbEIOMpaTh crmocod pemnieHUs y4eOHOW 3anaud (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOIAIINA ¢ YIETOM CaMOCTOSTEHHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCcKue NeliCTBUA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  HHCTPYMEHT  IO3HAHWS;
dbopMyIUpPOBaTh BOMPOCH], (PUKCUPYIOIIHNE MPOTUBOPEUNe, MPodIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3UIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BAaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHUS, IIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBICHUSIMH, MPOLIECCAMU;

® CaMOCTOATENTHbHO (OpMYyIHpOBaTH OOOOIIEHUS W  BBIBOJABI IO  pe3yJbTaTaM
MPOBEAEHHOTO HAOIOCHUS, UCCIIEIOBAHUS, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pE3yNbTaTOB, BBIBOAOB U 0000IIECHUIA;



IIPOTrHO3UPOBATH BO3ZMOXKHOC pa3BUTHUC MPOLECCCA, 4 TAKKC BBIIBUTIaTh ITPCAIIOIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISBIISITH Ne(DUIIMTEI MHPOPMAINH, TaHHBIX, HEOOXOAMUMBIX JJIsi OTBETa Ha BOIPOC U
JUTSL pellieHUs 3a1a4u;

BBIOMpaTh HMHQPOPMAIMIO €3 HUCTOYHHKOB PpA3UYHBIX THUIIOB, AaHAJIU3UPOBATh,
CUCTEeMAaTU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
MIPEJACTABIICHUS;

CTPYKTypUpOBaTh HMH(QOpPMALMIO, TNPEACTaBIATH €€ B Pa3lIUYHBIX  (opMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAE&KHOCTh HHGOPMALMU MO CaMOCTOATEIbHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvhvle KoMMyHUKamueHwvle Oelicmsus, 0becnewusaion coopmupo8aHHocmy
COYUANBHBIX HABLIKO8 00YYAIOUUXCH.
Oo0menue:

BOCHPUHHUMATh U (POPMYJIHPOBATH CYXJICHHS B COOTBETCTBHHU C YCIOBHSIMHU H IETSIMU
oOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W
NICBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 110 X0y PEUICHUS 331a4i, KOMMEHTHPOBATh
HOJTYYEHHBIH Pe3yNbTarT;

B X0JIe 00CYKJIEHHs 331aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbI, IPOOJIEMBI,
pelaemMoit 3a/1a4u, BBICKa3bIBaTh UJICH, HAallEJICHHBIE Ha MOMCK PELICHHS; COTIOCTABIISATh
CBOU CYXJICHUS C CY>KICHUSAMHU APYTUX YYACTHUKOB IMAJIOTa, OOHAPYKHUBATH Pa3Inune
M CXOJCTBO IO3HMIMH; B KOPPEKTHOH ¢opme (GopMyaupoBaTh pPa3HOIIIACHS, CBOU
BO3PaKCHHUS;

IPE/ICTAaBIATh PE3YJIBTAThl PEHICHUs 3aJa4H, SKCIIEPUMEHTA, HCCIICOBAHNUS, ITPOCKTA;
CaMOCTOATENIFHO BBIOMpPATh ()OpMAT BHICTYIJICHUS C YYETOM 3a7ad NpPE3EHTAlH |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHun4ecTBo:

IOHMMATh U UCTIOJIb30BATh MPEUMYIIECTBa KOMAHHOM 1 MHIMBH Iy albHON pabOThI IPH
peleHnn yueOHbIX 33/1a4; MPUHUMATh LIEJIb COBMECTHOM JIESTeNbHOCTH, TUIAHUPOBATh
OpPraHM3alfI0 COBMECTHOH pabOTHI, paclpelersTh BHUIBI paboT, IOroBapHBATHCS,
00CyXaaTh POIIECC U PE3yJIbTaT padOTHl; 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;
y4acTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMbI» M UHBIE); BHITIOIHATH CBOIO YaCTh PA0OTHI M KOOPAMHUPOBATH CBOH JICHCTBHS
C APYTUMH YJICHaMHU KOMaH/Ibl; OLICHUBATh KAYECTBO CBOETO BKJIaAa B OOIIUN MPOAYKT
10 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

3) Vuueepcanvnvie pecynamuensie oeticmsus, obecneuugarom Gopmuposarue cmoviCl08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranmn3anusi:

COCTABJIATH TJIaH, AITOPUTM PELICHHS 33]]a4H, BBIOUPATh CIOCO0 PElIeHUs C yIETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOBMOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHU ¢ yuéTOM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

BJIAJCTh HABbIKAMM IIO3HABATENBHOM pe(IEKCUM Kak OCO3HAHUS COBEpILIAEMbIX
JNEHCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pE3yJIbTaToOB; BIAACTh CIIOCOOAMHU



CaMOIIPOBEPKH, CAMOKOHTPOJSI Ipolecca W pe3ylibTaTa pelleHus MaTeMaTH4eCcKOon
3a/1a4u;

® [peABUAETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 337aud, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3yjibTaTa LEIM U YCIOBUSM, OOBIACHATH MPUYUHBI
JOCTHKEHUS WM HEIOCTHXKEHUS PE3yJIbTaTOB MAESITEIbHOCTH, HAXOIUTh OIIUOKY,
JIaBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

OnepupoBaTh MOHATUSMH: TOUKA, IPAMas, MJIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CJICACTBHSI M3 HUX IMPU PEIICHUH T€OMETPHUUCCKIX
3amad.

OnepupoBaTh MOHATHSAMHU: MAPAJUICTBHOCTh M TMEPHEHIUKYISIPHOCT MPSIMBIX U
IIJIOCKOCTEM.

Knaccudumuposars B3anMHOE pacroioKeHue IPSIMBIX U IFIOCKOCTEH B TIPOCTPAHCTBE.

OmnepupoBaTh TMOHATHSIMHU: JBYTPAaHHBIM yTOJ, TpaHH JBYTPAaHHOTO yriia, pedpo
JIBYTPAaHHOTO YTJIa; IUHEHHBIN yroy ABYTpaHHOTO YIJia; TpaaycHas Mepa IByTPaHHOTrO yria.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHMK, BBIMYKJIBIH M HEBBITYKJIBIH MHOTOTPaHHUK,
3JIEMEHTBHI MHOTOTPAaHHHKA, TPABUIBHBI MHOTOTPAaHHHK.

PacriosHaBaTh OCHOBHBIC BH/bI MHOTOTPAaHHHMKOB (ITMpaMH[IA; MPHU3Ma, MPSIMOYTOIBHBIN
napajenenunes, Kyo).

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpass OCHOBaHMSA Uil  KJacCH(UKaIUU
(BBITyKJIBIE W HEBBIMYKJIbIC MHOTOTPAHHWKH; TPABUJIbHBIE MHOTOTPAHHUKH, TPSMBIE |
HaKJIOHHBIC TTPU3MBI, TApaJUICIICIIUIICbI).

OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOCHUS CEUCHHM, UCTIONb3YS METO/ CIIE/OB.

CTtpouTh ceueHHs MHOTOTPAHHHKOB METOJOM CJIEJOB, BBHINOJHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HAXOXKAEHUE T€OMETPUIECKUX BETUUMH 0 00pa3liaM WU aJroOpuTMaM,
NPUMEHSS U3BECTHBIC AaHATUTHYECKHE METOJbI MPH PEUICHWH CTaHIAPTHBIX MaTeMaTHYECKUX
3a[a4 Ha BBIYMCIIEHUE PACCTOSIHUNA MEXIY ABYMS TOYKAMH, OT TOYKH JIO MPSIMOM, OT TOYKHU JI0
IUTOCKOCTH, MEX/Y CKPEIIUBAIOIIIMUCS MPSIMBIMU.

Pemats 3a1aun Ha HaXOXK/ICHUE TEOMETPHUECKHUX BEJIMYHH TI0 00pa3IaM MM alropuTMaM,
NPUMEHSS U3BECTHBIC AaHAJTUTHYECKHE METOJbI MPH PEUICHWH CTaHIAPTHBIX MaTeMaTHYECKUX
3aJa4 Ha BBIYHCICHHE YIJIOB MEXIY CKPEIIMBAIONIMMUCA NPSAMBIMHU, MEXIY MpSIMOM H
IUTOCKOCTBIO, MEXK/TY TUNIOCKOCTSIMH, ABYTPAHHBIX YTJIOB.

Beraucaste 00bEMBI M IUIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma, MUPaMHIA) C
npUMeHeHHeM (POPMYJT; BBIYUCIISATH COOTHOILICHHS MEKY IUTOLIA/IIMU TOBEPXHOCTEH, 00bEMaMu
NOJ0OHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh TMOHATHSAMHU: CHMMETPHUSI B TIPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTh
CHMMETPHH; IIEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPHL.



W3Bnekarh, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHMOOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKUX (PUrypax, npeacTaBIeHHYIO Ha YepTEeKaxX U PUCYHKaX.

[IpumensTs reomeTpuueckue (GakThl JUIsI PELICHHs CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIIuX HECKOJBKO IIaroB pPEHICHUs, €CIU YCJIOBUs NMPUMEHEHUS 3aJaHbl B SBHOW
dopwme.

[IpuMeHATH NpoCTEHIINE IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHKAIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKIX 3a/1ad.

[lpuBoANUTH TpUMEpPHl MATEMaTHYECKHUX 3aKOHOMEPHOCTEH B TIPUPOJEC W IKHU3HH,
pacro3HaBaTh NMPOSIBJICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATH MONMy4YEHHBIE 3HAHUSA HA IPAKTUKE: aHAIMU3UPOBATH PEAIbHBIC CUTYallUU U
MMPUMCHATH HU3YYCHHBIC IIOHATUA B mponecce IIOHUCKa peUICHUA MaTeMaTn4dcCKn
cOpMyYITHPOBaHHOW TPOOIEMBI, MOACITHUPOBATh pPEATBHBIC CHTyallMd Ha S3bIKE T€OMETPHH,
UCCIIEIOBATh IOCTPOCHHBIC MOJIENU C HCIIOJIb30BAHHEM T'€OMETPUYECKHUX TIOHSATHH M TEOPEM,
anmapara aireOpsl; peniaTh NpakTHIeCKue 3a1auu, CBI3aHHbBIE C HAXOXKICHHEM I€OMETPHYECKHIX
BCIIMYHH.

11 KJTACC

OnepupoBaTh NOHATHAMHU: [IMITUHIPUYECKast TOBEPXHOCTh, 00pa3yIOLIe [IUINHIPUYECKON
MOBEPXHOCTH; NWJIMHIP; KOHWYECKass MOBEPXHOCTh, 00pa3yrolye KOHHYECKOW MOBEPXHOCTH,
KOHYC; chepruecKkasi TOBEpXHOCTb.

Pacno3naBate Tena BpameHus (MIMHAP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOJTyYSHHSI TEJI BPALLICHHUS.

KnaccudumupoBats B3auMHOE pacioyiokeHHe chephl U MITOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IIAPOBOI CETMEHT, OCHOBAaHHWE CETMEHTA, BHICOTA CETMEHTA;
IIapOBOM CJI0HM, OCHOBAHHE IIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Borancnare 00bEMBI M TUIOIIAAM MOBEPXHOCTEH TEN BpAIICHUsS, T€OMETPUUYECKUX TEJ C
npuMeHeHueM (Gpopmyir.

OmnepupoBaTh MOHITUSIMHU: MHOTOTPAaHHHK, BIUCAHHBIA B c(epy M OMHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK WM TEJIO BPALICHHUS.

BbI4uCIATE COOTHOIICHUS MEXKTY IIJIOIIAAIMH MTOBEPXHOCTENH U 00bEMaMH 1MOTOOHBIX TEJ.

N300pakaTh n3y4aembie (GUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BhINOAHATE (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHUS TEJl BPALICHHUS.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa30BhIBATh HH(OOPMAIHIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BhINOAHATE AEHCTBUS CIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHHU 00J1aJaf0T.

[TpuMeHSTH TPaBHIIO TTApAIIICIICITHITC .

OmnepupoBaTh MOHATUAMHU: JEKApTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpPA, Yrojl MEXAy BEKTOPaMH, CKaJspHOE
NPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC H KOMIUIAHAPHBIC BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB M MPOW3BEICHHE BEKTOPA HA YHCIIO, YTOJI MEXIy BEKTOPAMH,
CKaJIIpHOE TIPOM3BEICHUE, PACKIIAIBIBATh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.



3anaBarh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPMHAT.

[IpumensTs reomeTpuueckue (GakThl JUISI PELICHHs CTEpEOMETPUYECKHX — 3ajad,
nmpearojgararomux HECKOJIbKO IaroB pCHICHHA, €CJIW YCIOBUA NPUMCHCHHA 3addaHbl B SIBHOU
dopme.

Pemrate mpocreiinie reoMeTprHUeCKUe 3a1a9i Ha TIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO
METO/1a.

Pemratn 3aa4u Ha JOKa3aTCJIIbCTBO MAaTEMATHUYCCKHUX OTHOLICHUU U HaXO0XKICHUC
TCOMETPUYECKUX BEJIIMYHMH 1O 00pa3liaM WM alropuTMaM, IPUMEHSS U3BECTHBIE METOIBI MPH
pEIIeHUH CTaHIAPTHBIX MaTEMAaTHICCKHX 3a/1a4.

[IpuMeHATH NpoCTEHIINE IPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKIX 3a/1ad.

[lpuBoAMTH, TpUMEpPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B TIPHPOJEC W IKHU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATH IMONMy4YEHHBIC 3HAHUSA Ha IIPAKTUKE: aHAIM3UPOBATH PEAIbHBIC CUTYallUU U
MMPUMCHATH HU3YYCHHBIC IIOHATUA B mponecce IIOHUCKa peUICHUA MaTeMaTNn4dYCcCKn
cOpPMYITHPOBaHHOW TPOOIEMBI, MOACITHUPOBATh pPEATBHBIC CHTYyallMd Ha S3bIKE T€OMETPHH,
UCCIIEIOBATh IOCTPOCHHBIC MOJIENU C HCIOJIb30BAHUEM T'€OMETPUYECKHUX TIOHSATHH M TEOPEM,
anmapara aireOpsl; peniaTh NpakTUIeCKue 3a1auu, CBI3aHHbBIE C HAXOXKICHHEM I€OMETPHUECKHIX
BCIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoanuyecTBo yacoB

e HaumeHnoBanue pa3aesioB M TeM IPOrPaMMBbI IEKTPORHEIE (W (PPOBEIe)
n/n pasi porp Bcero Kontp. Tpakr. o0pa3oBaTeibHbIE Pecypchl
padoTsI padoTsI
1 BBenenue B crepeoMeTpuio 10
) IIpsiMble ¥ TIIOCKOCTH B ITPOCTPAHCTBE. 12 1
[TapayienbHOCTB IPSAMBIX U IIJIOCKOCTEMN https://resh.edu.ru/

3 [lepneHUKyYIAPHOCTD NPSMBIX U INIOCKOCTEN 12
4 VYTaBl MEKIY TPAMBIMU M IJIOCKOCTSIMU 10 1 https://www.yaklass.ru/
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUEHMS, pACCTOSHUS U YTIJIbL 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 5 0

11 KJIACC

Koan4yecTBo 4acoB

Ne daekTpoHHbIe (UU(POBHIE)
HaunmeHoBaHue pa3iesioB U TeM MPOrpaMMbl Bceero KonTp. Mpakr.
n/n o0pa3oBaTe/bHbBIE PeCypChl
padoThI padoThI
1 Tena paimenns 15 https://resh.edu.ru/
2 OOBEMBI TET 13 1
3 BeKTOphI M KOOPJMHATHI B IPOCTPAHCTBE 20 1 https://www.yaklass.ru/
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIIHsl 3HAHUN 20 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

INOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne KoJunuecTso yacos JlaTa yeKTpOHHbIE HU(POBbIE
n/n Tema ypoka B KonuTp. Mpakr.  M3y4eHus o0pasoBaTebHbIe pecypchl
cero
padoThI padoThI
https://resh.edu.ru/subject/lesso
OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUYKA, TIPSIMas, n/4756/main/203546/
IJIOCKOCTB, MPOCTpaHCTBO. [IpaBuia n3o0paxeHus
1 Ha PUCYHKaX: H300paKeHUS TUIOCKOCTEH, 1 https://resh.edu.ru/subject/lesso
napajieNIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI n/4756/train/203558/
oTpe3Ka
https://www.yaklass.ru/p/geom
) TToHATHS: MepeceKaroIecs MIOCKOCTH, i etr 13}/ IQ-klass/ osnovnye-
HEPECEKAIOLINECS MIPSAMAst U IIOCKOCTh poniatiia-stereometrii- o
10438/aksiomy-stereometrii-i-
3 [ToHsTHS: TEpeceKarONIUecs MIOCKOCTH, 1 ikh-prosteishie-sledstviia-9252
MepeceKaroIuecs mpsiMasi | MI0CKOCTh
3HAKOMCTBO C MHOTOI'PaHHHUKAMH, U300paKCHHE
4 MHOTOI'PAHHUKOB Ha PUCYHKAaX, HA MPOECKIUOHHBIX 1
gepTexax
HavanbeHbie cBesieHUS 0 KyOe U TUpaMHJIe, HX .
5 N ’ 1 https://resh.edu.ru/subject/lesso
pa3BépTku u Mojenu. CedeHrs MHOTOTPaHHUKOB
n/4912/start/23573/
6 HavansHbie cBeieHUS 0 KyOe U MUpaMuie, uxX 1
pa3BépTkU U Mojieni. CedeHHs] MHOTOTPaHHHUKOB
[TonsiTHE 00 AKCHOMATUYECKOM TTOCTPOCHUHN
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1
CICICTBHS M3 HAX https.//Www.yaklass.ru/p/ geom
etria/10-klass/osnovnye-
[TonsiTHE 00 AKCHOMATUYECKOM TTOCTPOCHUHN . -
8 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U 1 boniatiia-stereometrii-
CJIGECTBHS[I;/IS ﬁnx P P 10438/aksiomy-stereometrii-i-
ikh-prosteishie-sledstviia-9252
[TonsTHE 06 aKCHOMATUYECKOM TTOCTPOCHUU
9 CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUH U 1

CIICACTBHUA U3 HUX



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/train/203558/
https://resh.edu.ru/subject/lesson/4756/train/203558/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU

10 CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUH U
CIIEJICTBHS U3 HUX
B3aumHoe pacmonoxeHue NpsMbIX B IPOCTPAHCTBE: https://resh.edu.ru/subject/lesso
11 MepeceKarIIHecs, mapaaieibHbIC U n/6133/start/272668/
CKPEUIMBAIOIIUECS MPSMbIE
[TapannenbHOCTh NPSMBIX U TUIOCKOCTEH B https://resh.edu.ru/subject/lesso
12 MIPOCTPAHCTBE: MapajuIeIbHBIC IPSIMBIC B n/6065/start/125651/
MPOCTPAHCTBE; MAPAILICIIbHOCTh TPEX MPSIMBIX
https://www.yaklass.ru/p/geom
etria/10-klass/parallelnost-v-
[TapannensHOCTh IPSIMBIX U TIIOCKOCTEH B prostranstve-
13 npoctpancte: [lapannensHocTs npsMol U 10435/opredelenie-i-svoistva-
IUTOCKOCTH parallelnosti-priamykh-
priamoi-i-ploskosti-9253

14 YTriabl ¢ cOHanpaBJIEHHBIMA CTOPOHAMHM
https://www.yaklass.ru/p/geom
etria/10-klass/parallelnost-v-

15 VYros MeXay NpSAMBIMU B IIPOCTPAHCTBE prostranstve-
10435/opredelenie-i-svoistva-
skreshchivaiushchikhsia-
priamykh-ugol-mezhdu-

16 VYT0J1 MEKIY IPSIMBIMU B TIPOCTPAHCTBE priam_-11302

17 [TapannensHOCTh TIOCKOCTEHN: IMapajlieIbHbIE https://resh.edu.ru/subject/lesso

TJIOCKOCTH n/6129/start/131672/
https://www.yaklass.ru/p/geom

18 CBoiicTBa mapauiebHbIX MIOCKOCTEH etria/10-klass/parallelnost-v-

prostranstve-
10435/opredelenie-priznak-i-



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034

svoistva-parallelnosti-
ploskostei-11034

[Ipocreiime npocTpaHCTBEHHBIE PUTYPHI HA

https://resh.edu.ru/subject/lesso

19 ] n/5444/start/221486/
TUTOCKOCTH: TETPadp, KyO, mapajuienenune/t
https://www.yaklass.ru/p/geom
20 IToctpoenue ceueHnii etria/10-klass/parallelnost-v-
prostranstve-10435/elementy-
tetraedra-i-parallelepipeda-
21 [MocTpoenue ceueHuit 11923
KonTpomnpHas padora no teme «[Ipsimbie u
22 IJTOCKOCTH B TIpocTpaHcTie. [lapaienbHOCTh
MPSIMBIX | IJIOCKOCTEN
[eprieHAUKYISPHOCTH MPSIMOM U MIOCKOCTH: https://resh.edu.ru/subject/lesso
23
MIepIEHIUKYIISIPHBIC TIPSIMBIE B TIPOCTPAHCTBE n/4724/start/20411/
24 [IpsiMbIe apaieNbHbIC U TIEPIICHIUKYIISIPHBIC K
ITOCKOCTH https://www.yaklass.ru/p/geom
etria/10-
klass/perpendikuliarnost-v-
prostranstve-
75 [Tpsimble mapauienbHbIC U IEPIICHIUKYIISIPHBIE K 10441/opredelenie-i-svoistva-
Rl perpendikuliarnosti-priamoi-i-
ploskosti-12048
26 EJ?(I;ICSI?(?;;EGP TGy IAPHOCTH PAMOH H https://resh.edu.ru/subject/lesso
- n/4757/start/20566/
27 [Tpu3Hak MeprneHIuKYISIPHOCTH MPSMON U
TUIOCKOCTH
28 Teopema o mpsIMON MEPIEHANKYIISIPHON TIIOCKOCTH
29 Teopema o mpsIMO MEPIEHANKYIISIPHON TIIIOCKOCTH
30 Teopema o mpsIMO MEPIEHANKYIISIPHON TIIIOCKOCTH



https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/elementy-tetraedra-i-parallelepipeda-11923
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/elementy-tetraedra-i-parallelepipeda-11923
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/elementy-tetraedra-i-parallelepipeda-11923
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/elementy-tetraedra-i-parallelepipeda-11923
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/elementy-tetraedra-i-parallelepipeda-11923
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/

IlepnieHIUKYISp ¥ HAKIIOHHBIE: PACCTOSIHUE OT

31 TOYKH 0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10
IUIOCKOCTH
[leprieHIUKYIsIp U HAKIOHHBIE: PACCTOSHUE OT
32 TOYKH JIO INIOCKOCTH, PACCTOSIHIE OT IIPSIMOM 710 .
TOCKOCTIL P p https://resh.edu.ru/subject/lesso
n/6127/start/221519/
[TeprieHIUKYIsIp U HAKIOHHBIE: PACCTOSHUE OT
33 TOYKH JI0 IUTIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IUIOCKOCTH
[TeprieHIUKYISIp U HAKIOHHBIE: PACCTOSHUE OT
34 TOYKH JI0 IUTIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10
IUIOCKOCTH
35 VYIIIBl B IPOCTPAHCTBE: YrOJl MEXAY IIPAMOM U
IUIOCKOCTBIO
36 JIByrpaHHBIN yroJ, TUHEHHBINA yroll ABYTPAHHOTO https://www.yaklass.ru/p/geom
yria etria/10-
37 JIByTpaHHBIN yroJI, TUHEHHBIN YToJl JBYTPaHHOTO klass/perpendikuliarnost-v-
yriia prostranstve-10441/poniatie-
38 [lepneHUKyISIPHOCTD IIOCKOCTEMN: TPU3HAK dvugrannogo-ugla-priznak-
MEePIEHIUKYIISIPHOCTH IBYX INTIOCKOCTEH perpendikuliarnosti-ploskostei-
39 [TeprieHAMKYIAPHOCTD MIIOCKOCTEMN: MPU3HAK 11035 '
TIepIEeHIMKYIIPHOCTH ABYX TLIOCKOCTEH https://resh.edu.ru/subject/lesso
40 IlepnieHIUKyYIAPHOCTD INIOCKOCTEN: IIPU3HAK 1/4748/start/20810/
MEePIEHIUKYIISIPHOCTH IBYX INTIOCKOCTEH
41 Teopema o TpéxX meprneHaAuKyspax https://www.yaklass.ru/p/geom
42 Teopema o TpEx nepHeHANKYISIpaxX etria/10-
klass/perpendikuliarnost-v-
prostranstve-
) 10441/opredelenie-
43 Teopema o TpEX mepHeHIUKYIsIpax

perpendikuliara-naklonnoi-
teorema-o-trekh-
perpendikuliarakh-9254



https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254

KonrtponsHas pabora o Temam

44 «lTepneHIUKYASIPHOCTD MPSIMBIX U TIJIOCKOCTEN» U
«YTJIBI MEXY TIPSIMBIMU U TUTOCKOCTSIMIED
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIE AJIEMEHTHI https://resh.edu.ru/subject/lesso
45 MHOTOTPaHHUKA, BBITTYKJIbIC U HEBBITYKJIbIE n/6018/start/221550/
MHOTOTPaHHHUKH; pa3BEPTKa MHOTOTPaHHHUKA
https://resh.edu.ru/subject/lesso
IIpusma: n-yronpHas Ipu3Ma; rpaHd U OCHOBAHMS n/5443/start/21270/
46 MIPU3MBI; TIpsIMasi U HaKJIOHHAs PU3MBI; OOKOBas 1
II0JIHAsl TOBEPXHOCTh IPU3MBI https://www.yaklass.ru/p/geom
etria/10-klass/parallelepiped-
prizma-piramida-obemy-
mnogogrannikov-
47 Tapanenenures, IpsaMOyTrOIbHBIH 11037/poniatie-
napaieNenuIe]] ¥ ero CBoicTBa mnogogrannika-prizma-9282
https://resh.edu.ru/subject/lesso
n/5866/start/221576/
https://www.yaklass.ru/p/geom
[Tupamupa: n-yroiapHasi mupaMuia, TpaHu U : :
i etria/10-klass/parallelepiped-
48 OCHOBaHHWE TIMPAMHUJIBL, OOKOBAs M MOJTHAS ) prizma-piramida-obemy-
MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U yCEUEHHAS :
mnogogrannikov-
fpamuia 11037/elementy-piramidy-
vidy-piramid-9285
[IpaBubHBIE MHOTOTPAHHHUKH: TTOHSATHE https://resh.edu.ru/subject/lesso
49 MPaBUIILHOTO MHOTOTPAaHHUKA; TIPAaBUIIbHAS TIPU3Ma n/4023/start/149352/

Y TIpaBWJIbHAS TUPAMUJA; PaBUIIbHAS TPEYToJibHAs
MUpaMHJia ¥ TPaBUIBHBIA TETPAdAP; KyO

https://www.vyaklass.ru/p/geom
etria/10-klass/parallelepiped-
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https://resh.edu.ru/subject/lesson/4023/start/149352/
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Hpel[CTaBJ'IeHI/Ie O IMPaBUJIbHBIX MHOI'OI'paHHUKAX!

prizma-piramida-obemy-
mnogogrannikov-
11037/opredelenie-i-svoistva-

50 1 - .
OKTa3Ip, AOJICKA3IP U UKOCAIIP. pravilnykh-mnogogrannikov-
12127
CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
51 OTHOCUTENbHO TOYKH, MPSMOH, TIIOCKOCTH. 1
DeMeHThl CHMMETPUU B TUpaMUIax,
napajuieJenuneax, NpaBUibHbBIX MHOTOTPAaHHUKAX
57 Brrurcnenue 31eMeHTOB MHOTOTPAaHHHUKOB: p&0pa, 1
JUAroHaJv, yTJbl
[Tnomaas 60KOBOI MOBEPXHOCTH M IMOJTHOM
53 MMOBEPXHOCTHU MPSMOM TPU3MBI, MIOIIA/1b 1
OCHOBaHMH, TeopeMa 0 OOKOBOI MTOBEPXHOCTH
IIPSIMOM IIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTU U MIOBEPXHOCTH
54 MPaBWIBLHON MUPaMUJIbI, TEOPEMA O TUIOIAIN 1
OOKOBO MOBEPXHOCTH YCEUEHHOW MUPAMHUIBI

55 KontponbHas padoTa mo TeMe «MHOTrOrpaHHHUKNY 1

56 [Tonsitue 06 00BEME 1 https://resh.edu.ru/subject/lesso

57 O06BEM TUpaMuIbI 1 1n/4904/start/280336/

58 O06BEM TUpaMuIbI 1

59 O0BEM TUPAMHU/TBI 1 https://www.yaklass.ru/p/geom

60 O0BEM TUpaMHUTIBI 1 etria/10-klass/parallelepiped-

61 O0BEM TPU3MBI 1 prizma-piramida-obemy-

62 OG6BEM PU3MBI 1 mnogogrannikov-11037/kak-
naiti-obem-priamougolnogo-
parallelepipeda-11331

63 O0BEM mpHU3MBI 1

https://www.vyaklass.ru/p/geom

etria/10-klass/parallelepiped-
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https://resh.edu.ru/subject/lesson/4904/start/280336/
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https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331
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https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010

prizma-piramida-obemy-

mnogogrannikov-11037/kak-

naiti-obem-priamoi-prizmy-
7226010

https://resh.edu.ru/subject/lesso
n/5629/start/23082/

https://www.yaklass.ru/p/geom
etria/10-klass/parallelepiped-
prizma-piramida-obemy-
mnogogrannikov-11037/kak-
naiti-obem-naklonnoi-prizmy-
7226011

KonTponpHas padora o teme «O0bEMBI

64 1
MHOTOTPaHHUKOBY
[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AIINS 3HAHUM. hitps://resh.edu.nu/subject/lesso
65 ’ N 1 n/5754/start/149257/
[TocTpoenue ceueHnii B MHOTOTpAaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AIINS 3HAHUM.
66 Brruncnenue paCCT(BHHHIZI MEXIy ABYMS TOUKAMH, 1
OT TOYKH JI0 IPSMOM, OT TOYKH JI0 IFIOCKOCTH,
MEXTY CKPEIIUBAIOIUMUCS TPSIMBIMU
67 HroroBast KOHTpoOJIbHAsI paboTa 1
[ToBTOpeHME, 0600IIEHNE CHCTeMaTU3allns 3HAHUH.
68 Beruncnenue yrios: MENKLY CKpEIUBAIOLIMHCS 1
MPSMBIMHU, MEXTY MPSMOU U TIOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTJIOB MEXKIY MIOCKOCTIMHU
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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https://resh.edu.ru/subject/lesson/5754/start/149257/
https://resh.edu.ru/subject/lesson/5754/start/149257/

11 KUIIACC

Ne Tema ypoka KoanyecrBo yacos Hara DJIeKTPOHHbIE HH(POBBIE
n/n Beero K/p Mp./p u3ydeHus o0pa3oBaTeJIbHbIE pecypchl
Tena epawenusn 15
https://resh.edu.ru/subject/lesso
n/4034/start/22791/
https://www.yaklass.ru/p/geom
| Cdepa u map: eHTp, paanyc, IuaMeTp; TIonaab | etria/11-klass/ploshchad-
MOBEPXHOCTHU cepbl poverkhnosti-tel-vrashcheniia-
10442/elementy-sfery-i-shara-
uravnenie-sfery-sechenie-
shara-ploskostiu-9262
B3anmHoe pacrionoskenue cepbl U TUIOCKOCTH; .
2 _ 1 https://resh.edu.ru/subject/lesso
KacaTeJbHast IUIOCKOCTh K cdepe; miomanb cepsl
n/5525/start/22875/
3 N3o0pakenue cdepsl, mapa Ha mI0ckocTH. CedeHus |
nrapa
Hunuuaapudeckast HOBEPXHOCTh, 00pa3yromue https://resh.edu.ru/subject/lesso
4 WIMHAPUYECKON MMOBEPXHOCTHU, OCh LIUIMHIPUYECKON 1 1/6300/start/22490/
MIOBEPXHOCTH
Lunuuap: ocHOBaHKs M GOKOBas OBEPXHOCTD, https://www.yaklass.ru/p/geom
5 o0pasyromias U 0Ch; IIIONIA/Ib OOKOBOW U MOJIHOM 1 etria/11-klass/ploshchad-
IOBEPXHOCTH poverkhnosti-tel-vrashcheniia-
10442/elementy-tcilindra-
6 N300paxkenne nunuHApa Ha MII0cKocTU. Pa3BépTra 1 ploshchad-poverkhnosti-9260

nunuHApa. CedeHns MUIMHIpa (TTOCKOCTRIO,
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NapaJuIeJIbHON WIH NIEPIEHIUKYIIIPHOU OCU
AJTUHIPA)

Konunyeckast HOBepXHOCTh, 00pa3yone KOHNIeCKOH

https://resh.edu.ru/subject/lesso

7 MOBEPXHOCTH, OCh U BEPIINHA KOHUUECKOMN 1/4903/start/22646/
TIOBEPXHOCTH
e KoHyc: 0OCHOBaHHME U BEpIIMHA, 0Opa3yIomas U OCkh; https://www.yaklass.ru/p/geom
TJI01a]Ih OOKOBOM M IMOJTHOM MMOBEPXHOCTH etria/11-klass/ploshchad-
) . poverkhnosti-tel-vrashcheniia-
9 VYceu€HHbI KOHYC: 00pa3yIoNue U BBICOTA; 10442/elementy-konusa-
OCHOBaHUs U OOKOBasi IOBEPXHOCTh ploshchad-poverkhnosti-9261
N300pakeHue KoHyca Ha MmIockocTu. Pa3BépTka
10 koHyca. CeueHus KOHyca (MIOCKOCTHIO, MapauIeIbHON
OCHOBAHHIO, U IJIOCKOCTBIO, IPOXOIAIICH Yepe3
BEPIINHY)
1 Ceuenns Tej1 Bpauienus. Pemmenue 3axau https://resh.edu.ru/subject/lesso
MOBBIIIEHHOT0 YPOBHS CJI0KHOCTH. 1/4906/start/84087/
https://resh.edu.ru/subject/lesso
12 Komb6unanust Ten BpaieHus 1 MHOTOTpaHHUKOB /4911 /start/23300/
13 MHororpaHHUK, ONMCaHHBINA 0K0JIO chepsr; chepa,
BITMCaHHAsI B MHOTOTPAaHHUK WJIH B TEJIO BPAIICHHSI
MHOrorpaHHHK, ONUCAHHBINA 0K0J10 cepbl; chepa,
14 BIHCAHHAS] B MHOTOTPAaHHUK WJIHN B TeJIO
BpaileHusi. Penrenne 3a1a4 moBbIIEHHOTO YPOBHS
CJI0KHOCTH.
15 MHOrorpaHHHK, ONUCAHHBINA 0K0J10 cepbl; chepa,

BIIMCaHHAasA B MHOI'OI'PAaHHUK WJIH B TECJI0
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https://resh.edu.ru/subject/lesson/4911/start/23300/

BpalleHus. Pemenne 3a1a4 NOBBIICEHHOT0 YPOBHA
CJI05KHOCTH.

Oovemuvl men 13
16 TTonsarue 00 00BéMe. OCHOBHBIE CBOMCTBA 00HLEMOB 1 https://resh.edu.ru/subject/lesso
TeN 1n/4904/start/280336/
17 O0BEéM nuIMHapPa, KOHYCA 1 https://resh.edu.ru/subject/lesso
18 O0béM nUIMHAPa, KoHyca. Pemenne 3a1a4 1 0/5629/start/23082/
MOBBINIEHHOTO YPOBHS CJI0KHOCTH.
https://www.yaklass.ru/p/geom
etria/11-klass/nakhozhdenie-
obemov-tel-10440/kak-naiti-
obem-tcilindra-9284
https://www.yaklass.ru/p/geom
etria/11-klass/nakhozhdenie-
obemov-tel-10440/kak-naiti-
obem-konusa-9287
19 O06BEéM mapa u mionags chepst 1 https://resh.edu.ru/subject/lesso
20 O0béM mapa n momans cepsl. Pemenue 3agau 1 n/4910/start/23238/

MOBBIIICHHOI'0 YPOBHSA CJI0KHOCTH.

https://www.yaklass.ru/p/geom
etria/l 1-klass/nakhozhdenie-
obemov-tel-10440/kak-naiti-
obem-shara-9289



https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-tcilindra-9284
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-tcilindra-9284
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-tcilindra-9284
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-tcilindra-9284
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289

21

[TonoOHBbIe Tena B mpocTpaHcTBe. COOTHOLICHHUS
MEXY IUIOIAAsIMUA IOBEPXHOCTEH, 00bEMaMu
IMOOOOHBIX TEI

https://resh.edu.ru/subject/lesso
n/4046/start/23207/

22

IToxo0HbIe Tesia B npocTpancTBe. COOTHOLICHHS
MeKAY IJIOIAASIMHU NTOBEPXHOCTel, 00béMaMu
noAo0HBIX TeJ. Pemienne 3a1a4 NOBbIICHHOIO
YPOBHS CJ105KHOCTH.

23

IToxo0HbIe Tesia B npocTpancTBe. COOTHOLICHHS
MeKAY IJIOMAASIMHU NTOBEPXHOCTel, 00bEMaMu
noAo0HBIX TeJl. Pemienne 3a1a4 NOBbINICHHOTO
YPOBHS CJ105KHOCTH.

24

IlonoOHbIe Tes1a B mpocTpancTBe. COOTHOIEHUS
MeKAY IJIOMAASIMHU NTOBEPXHOCTel, 00bEMaMu
noAo0HBIX TeJl. Pemienne 3a1a4 NOBbINICHHOTO
YPOBHS CJ105KHOCTH.

25

Peurenue 3a1a4 NOBBIIEHHOT0 YPOBHS CJI0:KHOCTH
o teMaMm «Tesia Bpamenus» u «Q0bemMbl TED)

26

Peurenue 3a1a4 NOBBINIEHHOT0 YPOBHS CJI0:KHOCTH
o teMaM «Tesa Bpamenus» u «QO0bemMbl TED)

27

KonTponpHas padora o temam «Tena BpammeHus» 1
«O0OBEMBI TEI»

28

Peurenne 3a1a4 NOBBIIIEHHOT0 YPOBHS CJI0:KHOCTH
o teMaMm «Tesia Bpamenus» u «Q0bemMbl TED)

Bexmopul u koopounamul 6 npocmpancmee

20

29

BexTop Ha miockoctu U B npocTpaHcTBe. Cll0KEHHE U
BbIUNTAaHUE BEKTOPOB

30

BekTop Ha MII0CKOCTH M B IPOCTPAHCTBE. Y MHOKEHHUE
BEKTOpA Ha YHCIIO

https://resh.edu.ru/subject/lesso
n/4758/start/21648/



https://resh.edu.ru/subject/lesson/4046/start/23207/
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31

Paznoxxenne BekTopa 1o TpéM HEKOMITJIAHAPHBIM
BekTopaMm. [IpaBuio napannenenunena.

32

Paznoxxenne BekTopa 1o TpéM HEKOMITJIAHAPHBIM
BekTopaMm. [IpaBuio napannenenunena.

https://www.yaklass.ru/p/geom

etria/11-klass/vektory-v-

prostranstve-deistviia-s-

vektorami-9248/opredelenie-i-

fizicheskii-smysl-vektora-v-

prostranstve-9286

https://www.yaklass.ru/p/geom
etria/11-klass/vektory-v-
prostranstve-deistviia-s-
vektorami-9248/kak-skladyvat-
vektory-i-umnozhat-vektor-na-
chislo-10216

https://www.yaklass.ru/p/geom
etria/11-klass/vektory-v-
prostranstve-deistviia-s-
vektorami-9248/razlozhenie-

vektora-poniatie-

komplanarnosti-12039

33

Pewienue 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUII
JEHCTBUM C BEKTOPAMU

34

[IpsimoyromibHas cucreMa KOOpAUHAT B TPOCTPAHCTBE.
Koopaunats! BexTopa. [Ipocreiinue 3a1auu B
KOOpJIMHATAX

https://resh.edu.ru/subject/lesso
n/5724/start/21892/

https://www.yaklass.ru/p/geom
etria/11-klass/priamougolnaia-

sistema-koordinat-v-
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prostranstve-metod-koordinat-
10439/abstcissa-ordinata-i-
applikata-tochki-prosteishie-
zadachi-v-koordinatakh-9263

35

Yron mexay Bekropamu. CKaasipHOE TPOU3BEACHUE

https://resh.edu.ru/subject/lesso

BEKTOPOB n/5723/start/149167/
36 Brruncnenue yriioB Mexay MpsMBIMH H IJIOCKOCTIMU

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PEIICHUU https://www.yaklass.ru/p/geom

TeOMETPHYECKHX 337124 etria/11-klass/priamougolnaia-
sistema-koordinat-v-
prostranstve-metod-koordinat-
10439/ugol-mezhdu-
vektorami-skaliarnoe-

37 proizvedenie-9283
https://resh.edu.ru/subject/lesso
n/6404/start/132055/
https://resh.edu.ru/subject/lesso
n/6083/start/149229/

KoopanHaTHO-BeKTOPHBIN MeTOX IPH PellieHUun

18 reoMeTpuyecknx 3aaad. Pemenne 3aqau

MOBBIIIIEHHOT0 YPOBHSI CJIOKHOCTH (HAXOKIeHHe

yIJjia MexKay II0CKOCTSIMHU)

KoopanHaTHO-BeKTOPHBIN MeTOX IPH PellieHUun
19 reoMeTpuuecknx 3aaad. Pemenne 3aqau

MOBBILIEHHOI0 YPOBHS CJI0KHOCTH (HAXO0KIeHHE
yriia Mesay NJI0CKOCTSIMU FPpaHeil MHOTOTPaAHHUKA)
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KoopanHaTHO-BeKTOPHBII MeTO/I PH pellieHuH
reoMeTpuyeckmx 3agad. Pemenne 3anau
NMOBBIIIEHHOT0 YPOBHS CJIOKHOCTH (HAXOKAeHHe
yrjia Me:K1y IJIOCKOCTSIMU I'PaHeil MHOTOTPAHHUKA)

41

KoopanHaTHO-BeKTOPHBII MeTO/1 PH pellieHun
reoMeTpuYecKux 3ajaad. Pemenne 3agau
NOBBIIIIEHHOT0 YPOBHS CJI0KHOCTH (HAXOK/AeHHe
yrJia Me:K1y NPSIMOH U MJIOCKOCTbIO)

42

KoopanHaTHO-BeKTOPHBII MeTO/1 PH pellieHun
reoMeTpuYecKux 3ajaad. Pemenne 3agau
NMOBBIIIEHHOT0 YPOBHS CJIOKHOCTH (HAXO0XKIEeHHE
yrJjia Me:K1y NPsiMOH U MJIOCKOCTbIO)

43

KoopauHaTHO-BeKTOPHBINH MeTO NPHU PeLICHUH
reoMeTpu4ecknx 3agad. Pemenne 3agau
NOBBIIICHHOT0 YPOBHS CJI0KHOCTH (HAXO0K/ACHHE
yrjia Mesay CKpellUBalIHMUCH NPSIMBIMH)

44

KoopanHaTHO-BeKTOPHBIN MeTO IPH PellieHUun
reoMeTpuYecKux 3ajaad. Pemenne 3agau
NMOBBIIIEHHOT0 YPOBHS CJIOKHOCTH (HAXO0XKIEeHHE
yIja MexK1y CKPelMBaIIUMHCS NPAMBIMH)
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KoopanHaTHO-BeKTOPHBIN MeTO IPH PellieHUun
reoMeTpuYecKux 3ajaad. Pemenne 3agau
NMOBBIIIEHHOT0 YPOBHS CJI0KHOCTH (BbIYHCICHHE
YIJIOB MEKIYy NMPSIMbIMH U MJIOCKOCTSIMH)

46

KoopanHaTHO-BeKTOPHBIN MeTO IPH PellieHUun
reoMeTpuyeckmx 3agad. Pemenne 3anau
NMOBBIIIEHHOT0 YPOBHS CJI0KHOCTH (BbIYHCICHHE
YIJIOB MEKIY NMPSIMbIMH U IJIOCKOCTSIMH)




47

KonTtponbHas pabora no Teme «BekTops! 1
KOOPJIMHATBI B IPOCTPAHCTBE»

48

KoopauHaTHO-BeKTOPHBINH MeTO NPHU PeLICHNH
reoMeTpuyecknx 3agad. Pemenne 3agau
NOBBINICHHOT0 YPOBHS CJI0KHOCTH (BbIYHCJICHHE
YIJIOB MeK1Yy NPSIMBIMH M IJI0CKOCTSIMH)

Iloemopenue

20

49

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AITNS 3HAHHH.
OcHoBHbIE GUTYpPHI, PaKTHI, TEOPEMBI Kypca
TUTAHUMETPUH

50

[ToBTOpeHUEe, 0600IIEHNE U CHCTEMAaTU3allns 3HAHU.
3a1[atm MJIAHUMCETPHUU U MCTOABI UX PCILICHUA (321,[[3.‘-11/1
Ha BBIYKMCJICHUS, 33]]a4H Ha I0KA3aTeILCTBO)

51

[ToBTOpeHUEe, 0600IIEHNE U CUCTEMAaTU3allvs 3HAHU.
3a1[aq1/1 MJIAHUMETPHUUN U MCTOABI UX PCILICHUA (MGTO,Z[
JOITIOJIHUTCIIbHBIX HOCTpOGHI/II\/'I, 3aa4yu Ha
HCCIIeIOBAHME)

52

IToBTOpEHUE, 00001IeHHE U CHCTEMATU3ALUSA
3HaHuil. [lnanumerpus. Pemenue 3axaq
NMOBBIIIEHHOT0 YPOBHS CJIOKHOCTH (TPEyroJibHUKH
U UX CBOICTBA, YeThIPEXYroJbHUKHU U HX CBOICTBA)

53

IToBTOpEHUE, 00001IeHHE U CHCTEMATU3ALUSA
3HaHuil. [lnanumerpus. Pemenue 3axaq
NMOBBIIIEHHOT0 YPOBHS CJI0KHOCTH (OKPYKHOCTH H
CHCTEeMbI OKPY/KHOCTEi)

54

IToBTOpEHUE, 00001IeHUE U CHCTEMATU3ALUSA
3HaHuil. [lnmanumerpus. Pemenue 3axayq
MOBBINIEHHOT0 YPOBHS CJI0KHOCTH (BIIUCAHHbIE




OKPYKHOCTH M TPeyroJbHUKH, BIUCAHHbIE
OKPY’KHOCTH M YeThIPeXyroJbHUKH)

55

IoBTOpEHUe, 00001IEHNE U CHCTEMATU3 AU
3HaHuil. [lnanumerpus. Pemienue 3axaq
MOBBIIIEHHOT0 YPOBHS CJIOKHOCTH (ONMCAHHbIE
OKPYKHOCTH M TPeYTrOJIbHUKH, ONIMCAHHbIE
OKPY/KHOCTH U YeThIPEXyroJbHUKH)

56

IoBTOpEeHUe, 06001IEHNE U CHCTEMATU3 AU
3HaHuil. [lnanumerpus. Pemenue 3axaq
NMOBBIIIEHHOT0 YPOBHS CJIOKHOCTH (321244 0O
MHOT0YT'0JIbHUKAX)

57

IToBTOpEHUE, 00001IEHHE U CHCTEMATU3ALUSA
3HaHuil. [lnanumerpus. Pemenue 3axaq
NMOBBIIIEHHOT0 YPOBHS CJIOKHOCTH (321244 0O
MHOT0YT'0JIbHUKAX)

58

[ToBTOpEHME, 0000IIEHNE U CUCTEMATU3AITNS 3HAHHH.
OcHoBHbIE GUTYpPHI, PaKTHI, TEOPEMBI Kypca
CTEpEeOMETpUH

59

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIINS 3HAHHH.
3a/1aun CTEPEOMETPHH U METOJIBI UX PEIICHHUS
(aHaNMMTHYECKUN METOJI, KOOPIMHATHBIA METO)

60

[ToBTOpeHUE, 0600IIEHNE U CHCTEMAaTU3allvs 3HAHU.
3a/1aun CTEPEOMETPHUH U METOJIBI UX PEIICHUS (METO.T
JIOTIOJTHATEIBLHBIX MTOCTPOSHUM, METO 00HEMOB)

61

IoBTOpEeHUe, 06001IEHNE U CHCTEMATU3AIUSA
3Hanmnii. Ctepeomerpusi. Pemenue 3agau
NMOBBIIIEHHOT0 YPOBHS CJIOKHOCTH (HAXOXKIEHHE
PAcCCTOSTHUI MeKAY NPSAMbIMHU M IJIOCKOCTSIMH)




62

IoBTOpEeHUe, 06001IEHNE U CHCTEMATU3 AU
3HaHuil. Ctepeomerpusi. Pemenue 3axaq
MOBBIIIEHHOT0 YPOBHS CJIOKHOCTH (HAXOKAeHHe
PACCTOSIHUI OT TOYKH 10 MPSIMOM, OT TOYKH /10
IJIOCKOCTH)

63

IoBTOpEeHuUe, 00001IEHNE U CHCTEMATU3 AU
3HaHuil. Ctepeomerpusi. Pemenue 3axaq
NOBBIIIEHHOT0 YPOBHS CJIOKHOCTH (CeUeHust
MHOTOTPAHHUKOB)

64

IoBTOpEeHUe, 06001IEHNE U CHCTEMATU3 AU
3Hanmnii. Ctepeomerpusi. Pemenue 3agau
MOBBIIIEHHOT0 YPOBHSA CJI0KHOCTH (HAXO0XKICHUE
YIJIOB MEKIYy NPAMBIMH U MJIOCKOCTAMH)

65

IoBTOpEeHUe, 06001IEHNE U CHCTEMATU3AIUSA
3Hanmnii. Ctepeomerpusi. Pemenue 3agau
NOBBIIICHHOI'0 YPOBHS CJIOKHOCTH (00beMbl
MHOTOIPAHHUKOB)

66

IoBTOpEeHUe, 00001IEHNE U CHCTEMATU3 AU
3Hanmnii. Ctepeomerpusi. Pemenue 3agau
NMOBBINIEHHOT0 YPOBHS CJI0KHOCTH (CedeHH sl
KPYIJIBIX TeJ)

67

Wrorosast kKoHTpoOJbHASA paboTa

68

IToBTOpEHUE, 00001IeHHE U CHCTEMATU3ALUSA
3HaHuil. Ctepeomerpusi. Pemenue 3axaq
MOBBILIEHHOT0 YPOBHS CJI0KHOCTH (KOMOMHALMS
Ted)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA30OBATEJILHOI IMTPOT'PAMMBI

10 KJIACC
Kon . -
IIpoBepsieMble MpeIMeTHbIE Pe3yJbTAThHI 0CBOCHHS OCHOBHOI 00pa30oBaTe/IbHOM
TIPOBEPHEMOTO MPOrpaMMbl CpeJJHero oouero oopa3oBaHus
pe3yJbTaTa
7 I'eomerpust
7.1 OnepupoBaTh NOHATHIAMHU: TOUYKA, MPsiMasi, IIOCKOCTh
79 [IpuMeHATH aKCHOMBI CTEPEOMETPUH U CIEACTBUS M3 HUX IPH PEIICHUN T€OMETPHIECKIX
' 3ajga4
73 OnepupoBaTh MOHATHAMU: NAPaVIENbHOCTh W  MEPHEHIUKYISPHOCTh MPSIMBIX U
] IJIOCKOCTEN
7.4 KrnaccubunnpoBath B3aUMHOE PACIIOIIOKEHHE MPSIMBIX M TUIOCKOCTEH B TPOCTPAHCTBE
75 OnepupoBaTh MOHATHAMHU: JBYTPaHHBI YTOJ, TpaHH JABYTPaHHOTO yria, pedpo
’ JBYTPAaHHOTO YTJIa, JMHEHHBIA yT0JI ABYTPAHHOTO yTIIa, TpagyCcHas Mepa IBYTPAHHOTO yIiia
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBIMYKJIbIH MHOTOTPAHHUK,
3JI€MEHThl MHOT'OIPAaHHHKA, TPABHIIbHBIA MHOTOIPAaHHUK
77 PacnioznaBath OCHOBHBIC BHABI MHOTOTPAHHHUKOB (MUpaMHIIA, MPU3Ma, HIPSMOYTOIBHBIN
' napajuiesenune], Kyo)
KrnaccupunnpoBate MHOTOTpaHHUKH, BBIOMpas OCHOBaHMS JUIA  KJIACCH(HKAIUN
7.8 (BBIYKJIBIC ¥ HEBBITYKJIBIE MHOTOTPAHHUKH, MPABWIGHBIC MHOTOTPAHHHKH, MpPSMBIE U
HAKJIOHHBIE IPU3MBI, NapasuiesIeUIe Ibl)
7.9 OnepupoBaTh NOHITHAMU: CEKYIasi MJIOCKOCTb, CEUEHUE MHOTOTPAHHUKOB
7.10 OOBSCHATH NPUHIIMITEI TOCTPOSHUS CEYCHHH MHOTOIPAHHUKOB, UCTIONIB3Ysl METOJ CIIEIOB
711 CTpouTh ceueHUs] MHOTOIPaHHUKOB METOJIOM CII€OB, BBIMONHATH (BBIHOCHBIE) IJIOCKHE
] YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHJ CBEPXY, COOKY, CHU3Y
Perrats 3agaun Ha HAXOXKICHNUE T€OMETPUIECKUX BEIIHYHH 110 00pa3liaM WM alrOpUTMaM,
MNpPUMEHSS  M3BECTHBIE  AaHAIUTUYECKHE METOAbl MpH  PEIIEHUH  CTaHIapTHBIX
7.12 MaTeMaTUYECKHX 3a/1a4 Ha BHIYMCIIEHHUE PACCTOSHUI MEXAY ABYMS TOUKAMH, OT TOUKHU 10
TIPSIMOA, oT TOYKH
JI0 TUIOCKOCTH, MEKAY CKPEIMBAIOLITIMUCS TPSIMBIMU
Pemats 3a71aun Ha HaAXOXKIEHUE TEOMETPUUECKUX BEIHMYUH MO 00pa3laM MK aJropuTMam,
713 OPUMEHSSI W3BECTHBIC AHAJIWTHYECKHE METOABl IPH  PEIICHHH  CTaHJapTHBIX
' MaTeMaTHYEeCKUX 3a/ad Ha BBIYHMCICHHE YTJIOB MEXIY CKPEUIMBAIOIIMMUCS TNPSIMBIMU,
MEXK]Ty MPSIMOM U MIIOCKOCTBIO, MEXY TUIOCKOCTSMH, TBYTPAHHBIX YIJIOB
Breraucnate 00bEMBI B IO TOBEPXHOCTEH MHOTOTPaHHHUKOB (IpU3Ma, THUPAMHUIa) ¢
7.14 npuMeHeHreM (OpMYJl, BBIUHCIATH COOTHOIICHUS MEXKIY IUIOMIAJIMH MTOBEPXHOCTEH,
00BbEMaMu NOJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATHUSAMH: CHUMMETpPUS B MPOCTPAaHCTBE, LEHTP, OCh U IUIOCKOCTh
’ CHMMETPHH, IICHTP, OCh U ITIOCKOCTh CHMMETPUH (DUTYPHI




Kox

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOMH 00pa30BaTeIbHOM

MpoBepPseMOro
MPOTrPaMMBbI CPeTHEro oo1ero 00pa3oBaHus
pe3yabTaTa
716 W3Bnekatp, mpeoOpa3oBEIBaTh W HHTEPIPETHPOBATH HH(POPMAIHIO O IPOCTPAHCTBEHHBIX
’ reoMeTpriecKux (hurypax, mpeCcTaBICHHYIO Ha YepTEKaX M PICYHKAX
[pumenars reoMeTpudeckue (akThl Ui PEHICHHS CTEPEOMETPHYCCKHX — 3a1ad,
7.17 IPEATIONaraloInX HECKOJIBKO IIaroB PEIMICHUs, €CIH YCIIOBHS NPHMEHEHUS 3aJaHbl B
SIBHOU (hopme
718 [IpuMeHATs MpoCTEHIINEe MPOTPaMMHBIC CPEICTBA M AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
’ CHCTEMBI IIPH PEIICHUH CTEPEOMETPHICCKUX 33134
719 [IpuBomuTe TpPUMEPHl MaTEeMAaTHYECKHUX 3aKOHOMEPHOCTEH B TPHPOAEC H JKU3HH,
’ pacIo3HaBaTh MPOSIBICHHE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHATH TONMyYeHHbIE 3HAHWS Ha NPAKTUKE: aHAIM3MPOBATh PEalbHBIC CHTYaIlMH U
OPUMEHATh W3YYEHHBIC NOHSATHA B TIpOIecCe IIONCKA PEIICHWS MAaTeMaTHIeCKU
790 c(OpMYyITUPOBAHHOU MPOOIIEMBI, MOJCTHPOBATh PEATFHBIC CUTYAIIMH Ha S3bIKE TCOMETPHH,
’ UCCIIEIOBAaTh MOCTPOCHHBIE MOJEIH C HCIOJIh30BAHHEM TIEOMETPHUYCCKUX IOHATHH U
TEopeM, ammapaTa anreOpbl, pemars IpPaKTHUECKUE 3a7adl, CBI3aHHBIC ¢ HAaXOXIACHHEM
reOMETPHYECKUX BEIUINH
11 KUIACC
Kox . o
IIpoBepsieMble peIMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOI 00pa30BaTeIbHOI
TIPOBEPHEMOTO MPOrpaMMbl CpeJJHero oouero oopa3oBaHus
pe3yabTaTa
6 I'eomerpust
OneprpoBaTh MOHATHAMU: HWIHHAPHYECKAS TOBEPXHOCTh, 00Pa3yIOIIUE IMINHIPHICCKOMN
6.1 MOBEPXHOCTH, ITWIMHAP, KOHMWYECKass IOBEPXHOCTh, OOpasylolue KOHHUYECKOM
MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 PacniozHaBath Tena BparieHus (IIIHHAP, KOHYC, chepa 1 map)
6.3 OOBSACHATH CIIOCOOBI OJTYYCHHUS TeJl BPAIICHUS
6.4 KrnaccuunupoBath B3aUMHOE PacoIOKeHHE chephl U IIOCKOCTH
6.5 OneprpoBaTh MOHATHSME: IIAPOBOH CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMCHTA,
] IaPOBOH CJI0M, OCHOBAHKE MIAPOBOTO CJIOS, BRICOTA MIAPOBOTO CJI0sI, NIAPOBOM CEKTOP
6.6 Berauciate 00BEMBI B TUIOMIANN TTIOBEPXHOCTEH TEN BPAIICHUS, T€OMETPUYCCKUX TEl C
] npUMEHEHHEM (OopMyI
6.7 OneprpoBaTh MOHATHSIMH: MHOTOTPAHHUK, BIIMCAHHBIA B C(epy M OIUCAHHBINA OKOJIO
] chepsl, cdepa, BIMcaHHAs B MHOTOTPaHHHK WM TEJIO BPAIICHHS
6.8 BEBIMUCIIATH COOTHONICHNUST MEXKTY TUTONIASIMA OBEPXHOCTEH U 00bEMaMU TOTOOHBIX TEI
6.9 Wzobpaxare u3ydaemble (QUTYPHl OT PYKH H C IPUMEHEHHEM IPOCTBIX YEPTEKHBIX
’ WHCTPYMEHTOB
6.10 BrInonHATh (BHIHOCHBIC) IJIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DHUTYp: BUJ
’ CBEPXY, COOKY, CHU3Y; CTPOUTH C€UEHHS TeJl BpaIleHHs




Kox

IIpoBepsieMble MpeaMeTHbIE Pe3yIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM

MpoBePseMOro
MPOTrPaMMBbI CPeTHEro oo1ero 00pa3oBaHus
pe3yjabTaTa
6.11 W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATE HH(OOPMAITUIO O MPOCTPAHCTBEHHBIX
’ TEOMETPHYECKUX (DUTYpaX, NPEACTABICHHYIO Ha YePTEKAX U PUCYHKAX

IIpumenste reomeTrpudeckue (aKThl IS PEIICHUS CTEPEOMETPUUYECKUX — 3ajad,
6.12 MPEAnoJaralnX HECKOJIbKO [IaroB PEeLIeH s, €CIH YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM

hopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B TPOCTPAHCTBE

BrInomHATh IeHCTBUS CII0KEHUS BEKTOPOB, BEIUNTAHHS BEKTOPOB M YMHOKEHHS BEKTOpA Ha
6.14 YHCII0, OOBSCHSITH, KAKHMHU CBOMCTBAMU OHHU 00J1aJaf0T
6.15 ITpyMeHATh NpaBUIIO NapajuleIenuIea IPU CI0KEHUH BEKTOPOB

OnepupoBaTh HOHATHAMH: JEKAPTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb
6.16 BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJl MEKIYy BEKTOPAMH, CKAISIPHOE

MIPOU3BEJICHHE BEKTOPOB, KOJTMHEAPHBIE M KOMIUIAHAPHBIC BEKTOPBI

Haxoautbe cyMMy BEKTOPOB U TIPOM3BEACHUE BEKTOPA Ha YKCIIO, YIOJ MEXKIy BEKTOpaMH,
6.17 CKaJSIPHOE MTPOM3BEJICHNE, PACKJIAIBIBATH BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3amaBaTh MIIOCKOCTh YPABHEHHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT

Pemrate mpocreiiniyie reoMeTpudYecKre 3a/1auil Ha MPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
6.19 MeToaa

Pemate 3agaum Ha JJ0Ka3aTENhCTBO MAaTEMAaTHYECKHX OTHOIICHWH ¥ HAXOXJICHUE
6.20 TEOMETPUYECKUX BEJIMYMH MO0 00pa3iamM WM alropuTMaM, MPUMEHSS U3BECTHBIC METOJIbI

MIPH PEIICHUH CTAHAPTHBIX MaTEMATHYSCKUX 3a1a4

[TpuMeHsATh mpocTeilne MNpOorpaMMHBIE CpPEACTBAa U 3JICKTPOHHO-KOMMYHUKAIIMOHHBIC
6.21 CHCTEMBI IIPH PEIICHUH CTEPEOMETPHUCSCKUX 33124

[lpuBoAWTE TNpPUMEPHI MAaTEMATHUYCCKHX 3aKOHOMEPHOCTEH B TIPUPOAEC H IKU3HH,
6.22 pacro3HaBaTh NPOSIBJICHUE 3aKOHOB '€OMETPUH B ICKYCCTBE

[TpuMeHATh MOJTydeHHBIC 3HAHUS Ha TMPAKTUKE: aHAIM3UPOBATH peallbHbIE CHTYallMd H

MPUMEHATh H3YYEHHBIE TIOHATHS B Tpolecce IOMCKAa pelIeHUs MaTeMaTU4eCKH
6.3 c(OpMYIIUPOBAHHON TPOOIEMBI, MOJICTUPOBATE PEATTbHBIC CUTYAIIUU Ha SI3bIKE TEOMETPHUH,

UCCIIEZIOBAaTh IIOCTPOEHHbIE MOJEIU C HCIOJIb30BAHUEM TI'€OMETPUYECKHUX IIOHATHH U
TEopeM, ammapara aiareOpsl, peraTh MPaKTHYECKUE 33/1a4d, CBS3aHHBIC C HAXOXKICHHEM
T€OMETPUYECKUX BEIUYNH




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

I'eomerpust

7.1

OCHOBHBIC TOHATHA CTEPEOMETPHM. Touka, TNpsAMas, IJIOCKOCTh, MPOCTpaHCTBO. IloHsATHE 00
AKCHOMATHYE€CKOM IIOCTPOCHUHU CTEPEOMETPUH: AKCHOMbBI CTEPEOMETPUH U CIEICTBHS U3 HUX

7.2

B3anMHOe pacmosioKeHHEe NPSMBIX B IPOCTPAHCTBE: MEPECEKAIONIMECs, MapajuleNbHBIE W CKpe-
muBaromuyecs npsMele. [lapanaensHOCTh NMPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapajUieHbHBIC
NpsIMbIE B MPOCTPAHCTBE, MapajlIeIbHOCTh TPEX MPSAMBIX, MapajieIbHOCTh MPSMON M MJIOCKOCTH.
Yrusl

C COHANpaBICHHBIMU CTOPOHAMH, YTOJl MEXAy HNPSMBIMH B HpOCTpaHCTBEe. llapauienbHOCTh
IJIOCKOCTEN: TapajuleNbHbIe IUIOCKOCTH, CBOMCTBA MapajuIeNbHBIX IUockocTed. [Ipocteitmme
IPOCTPAHCTBEHHBIE (PUTYPBI HA TUIOCKOCTHU: TETPadIp, Ky0, MapauIeenure]], HOCTPOSHUE CCUCHU I

7.3

[TepneHOUKYIAPHOCTD MPSIMOH ¥ IUTOCKOCTHU: MEPICHINKYIIIPHBIC TPSIMBIE B IIPOCTPAHCTBE, MPSIMBIC
napajUiedbHbIE W TEPICHAUKYISPHBIE K IUIOCKOCTH, TNPH3HAK MEPHICHINKYIAPHOCTH MPSMON U
IUIOCKOCTH, TeOpeMa O MPAMOI MEPIEeHAUKYISIPHON TNIOCKOCTH. YTJbl B MIPOCTPAHCTBE: YTOJl MEXIY
NPSIMOM M TUIOCKOCTBIO, JBYTPAHHBINA YTroJI, JTUHEHHBIM yroji AByrpaHHoOro yria. IlepneHauxynsp u
HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSTHUE OT MPSMOHN 10 IUIOCKOCTH, MPOCSKITHS
¢urypsl Ha TUIOCKOCTB. [lepreHINKYSIPHOCT IUIOCKOCTEH: NMPH3HAK HEPIEHANKYISIPHOCTH OBYX
miockocTer. Teopema o TpéxX nmepneHANKyJIsIpax

7.4

ITonsiTue MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHMKA, BBIMYKJIbIE M HEBBITYKJIbIE
MHOTOI'PaHHUKH, pa3BEpPTKa MHororpaHHuka. Ilpusma: n-yrospbHas npusMa, I'paHd U OCHOBaHMs
IPU3MBI, IpsIMasi ¥ HAaKJIOHHAS [IPU3MBI, OOKOBas U MOJHAS MOBEPXHOCTH Mpu3MEL. [lapamnenenunen,
NPSIMOYTOJIbHBIN Mapajuiesenunen 1 ero cBoiictBa. [lupamupa: n-yrospHas nupaMmyjia, TPaHd H
OCHOBaHWE MUPaMUIBI, OOKOBask M IONHAs IOBEPXHOCTh MUPAMUJBI, IPABHIbHAS W yCEUEHHAS
nupaMuza. DJIeMEHThl IPU3MBbl U UpaMubl. [IpaBuiibHbIE MHOTOTPaHHUKU: IIOHATHE NPaBUIIBHOIO
MHOT'OIpaHHUKA, IIpaBUiIbHAS NIPpU3Ma U NpaBUJIbHAA MpaMKJia, IPaBUIbHAS TPEYTrOJIbHAs IUpaMuia
U TpaBUWIbHBIN TeTpasap, KyO. [IpeacraBieHne o mpaBUIbHBIX MHOTOTPaHHUKAX: OKTadJp, JOJAEKadIp
1 uKocazapyrue CeueHus Npu3Mbl U MHPAMHUIbI

7.5

CumMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEJBHO TOYKM, IPAMOM, IUIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUPaMUAAX, apauIeIeNuIeax, MPABUIbHBIX MHOTOTPaHHUKAX

7.6

Brrancnenne 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, Auaronany, yrisl. [nomans 60K0BOM MOBEPXHOCTH
W TIOJIHOW TIOBEPXHOCTHU MPSIMOHM MPHU3MBI, TUIOIIAh OCHOBaHMIA, TeopeMa 0 OOKOBOW MOBEPXHOCTH
npsiMoi nipu3Mel. [1omiane 60KOBOM MOBEPXHOCTH M OBEPXHOCTH MPaBUIBHON MUpaMUbI, TeOpeMa
0 wiomaau yceu€uno nupamuapl. Ioustrue 06 06péMe. O0BEM THPaAMUIBI, TPU3MBI

7.7

[TomoOHble Tema B mpoctpaHcTBe. COOTHONICHHS MEXAY IUIOIIAISIMH TIOBEPXHOCTEH, oOBbEMamMu
[MO00HBIX TEJI




11 KJIACC

Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUSA
6 I'eomeTpust

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrONIUe HIMHAPHYECKON TOBEPXHOCTH, OCh IMIMHIPU-
6.1 YECKOM MOBEPXHOCTH. L{MmHHp: 0OCHOBaHUS M OOKOBasi TOBEPXHOCTh, 00Pa3yIoIIas H OCh, IIOMIA/Ib

OOKOBOW M TIOJTHOH MOBEPXHOCTH

Konnueckast moBepXHOCTh, 00pa3yIolue KOHHIECKOH TOBEPXHOCTH, OCh U BEPIIMHA KOHUIECKOU
6.2 noBepxHocTH. KoHyc: ocHOBaHME W BepIIMHA, 00pa3yIollas U OCh, IUIOMAAb OOKOBOH U MOIHOU

MOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yronye 1 BEICOTA, OCHOBAHUS M OOKOBAsI IOBEPXHOCTh

Cdepa u mrap: ueHTp, paanyc, TMaMeTp, IIOIAAb TOBEPXHOCTH chephl. B3auMmHOe pacnonoxeHune
6.3 chepbl 1 TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, mIoniaas chepsl
6.4 M3o0paxeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka HuinHApa U KOHyca

KomOuHanuu Ten BpallleHHs ¥ MHOTOTPAaHHHKOB. MHOTOTpaHHHK, OMUCAHHBIN OKOJO chepsl,
6.5 cdepa, BIUCaHHAs B MHOTOTPAHHHUK, WU TEJIO BPAILICHU

[onstie 06 06bEMe. OCHOBHEIE cBOWCTBA 00BEMOB Ten. Teopema 00 00bEME TPSMOYTOIBHOTO
6.6 napajiesenunena u cieactsus u3 He€. O0bEM munHIpa, Konyca. O0bEM I1apa 1 mionaas chepsl

[omo6ueie Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUTOMIAsIMH IMOBEPXHOCTEH, 00bEMaMu
6.7 OJJOOHBIX TEJ

Ceuenus uuianHIpa (MapaviebHO M NEPHEHIUKYISIPHO OCH), CEUeHHUs KOHyca (mapajuiesbHoe
68 OCHOBAHHIO M TPOXOJISIIEe Yepe3 BEPIIUHY), CEUCHHS 11apa

BexTop Ha mockocTy U B ipocTpancTBe. Cllo)KeHUE U BBIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPa
6.9 Ha yucio. PaznoxeHnue BekTopa 110 TpéM HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio napamienenunena.

Pemenue 3aga4, CBSI3aHHBIX C MPUMEHEHHUEM NIPABIII ACHCTBHUI C BEKTOpaMU

[IpssmoyronpHas cucrema KoopauHaT B mpoctpanctse. Koopaunare! Bektopa. [IpocTeiimue 3agaun
6.10 B KOOpIMHATaX. YT0J My BeKTopamu. CKaJsipHOE IIPOU3BEICHIE BEKTOPOB. Brrancienne yrios

MEXIy MpsIMBIMU M  IUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIM METOJ TP  pELICHUU
reOMETPUYECKHX 3a1a4




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM TPOI'PAMMBI CPEJTHEI'O OBIIETO

OBPA30OBAHUA

Kon
MPOBEPIEMOT0
TpeOoBaHUS

IIpoBepsieMmble TPeOOBaHUSI K MPEAMETHBIM pe3yIbTaTaM O0CBOEHUsI 0CHOBHOI
00pa3oBaTeJIbHOI MPOrpaMMBbI CPeIHero 001Iero 00pa3oBaHusI

Brnagenue MeTogamMuM  [10Ka3aTeNbCTB, aJrOpUTMaMM  pELIEHHs 3alady; YyMEHHE
(GopMyIIMPOBATH U ONIEPUPOBATH MIOHATHSIMU: OIPE/ICICHIE, aKCHOMA, TeOpeMa, CIICIICTBHE,
CBOWCTBO, MpPU3HAK, IOKA3aTEIbCTBO, PABHOCHIBHBIC (DOPMYJIHUPOBKH; TPHUMEHITH WUX;
yMeHue (OpMyITHpPOBATH OOpaTHOE U MPOTHUBOIOJIOXHOE YTBEP)KICHUE, IPHBOIUTH
IIPUMEPBI U KOHTPIIPUMEPBI, UCII0Ib30BATh METOA MaTEMATUYECKON UHAYKIIMH; IPOBOJUTD
JI0Ka3aTeJbHbIE PACCYKIECHUS MPH PELLIEHUH 3a/]a4, OLEHUBATh JIOTHYECKYIO IPAaBUIBHOCTD
paccykIeHuil; yMeHHue ONepUpoBaTh MOHATHSIMU: MHOXECTBO, [TOJIMHOXKECTBO, ONEpaIU
HaJ MHOXECTBaMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar [yis
OIMCaHUs PeabHbIX IPOLIECCOB U ABJICHUN U IIPU PELIEHUH 334a4, B TOM YUCIIE U3 APYTUX
Y4eOHBIX TPEIMETOB; YMCHUE ONCPUPOBATH MOHATUSAMH: Ipad, CBA3HBIA Trpad, AepeBo,
UKL, Tpad Ha TIOCKOCTH; YMEHHE 3a]IaBaTh U OIKICHIBATH TPadbl pa3IHIHBIMU CIIOCOOAMH;
WCIIOJIE30BATh Tpadbl IpU PEIICHNUH 33124

YMeHHe onepupoBaTh MOHATUSMH: HATYPAIbHOE YHCIO, LEJI0 YHCIIO, CTENEHb C IeIbIM
MoKa3aresieM, KOPeHb HATYpaJbHOW CTENCHHU, CTENCHb C PAlMOHAIBHBIM IOKAa3aTeleM,
CTEINeHb C JCHCTBUTEIBHBIM ITOKA3aTeNIeM, JIOTapU(M dKcia, CHHYC, KOCHHYC M TAHTCHC
MPOU3BOJIBHOIO YHMCIA, OCTATOK MO MOJAYJI, PAHMOHAIBHOE YKCIO, WUPPAlMOHAIBHOE
YHCII0, MHOXKECTBA HATYPAIIbHBIX, LIEIIbIX, PALIMOHAIIBHBIX, IEUCTBUTEIbHBIX YHCEI; YMCHHUE
WCIIOJIE30BATh [TPU3HAKY JACTUMOCTH, HANMEHBIIUI OO ETUTENb H HANMEHBIIIEe 001Iee
KpaTHOe, anroput™M EBKIMIa TpH pelieHWH 3ajqad; 3HAKOMCTBO C Pa3iIHMYHBIMH
MO3UIMOHHBIMUA CUCTEMaMH CYMCIICHHS; YMEHHE BBIIOJHATh BBHIYMCICHHE 3HAYCHHH U
npeoOpa3oBaHMs BBIPAKCHUH CO CTENEHSAMHU W Jiorapudmamu, npeodpa3oBaHus IpoOHO-
PallMOHANBHBIX BBIPAKEHHUN; YMEHHE OINCPUPOBATH IOHATHSIMHE: MOCIEAOBATEIBHOCTD,
apu(pMeTHIecKasl MPOrpeccusi, T€OMETPUICCKas MpPOrpeccHs, OCCKOHEYHO YyOBIBArOIIAs
reoMeTpuyecKas MpOrpeccHs; YMEHHE 3a/1aBaTh IOCIEAOBATEIbHOCTH, B TOM YHCIE C
MOMOIIBI0 PEKYPPEHTHBIX (OPMyYJI; YMEHHE OIEepHPOBATh IOHATHAMH: KOMILUIEKCHOE
YHCIO, CONPsDKEHHBIC KOMIUICKCHBIC YHCIA, MOAYJb W apTyMEHT KOMIUICKCHOTO YHCIa,
dbopma  3amHMCH  KOMIUIGKCHBIX  4Hcel  (TEOMETpUYecKas, TPUTOHOMETPUYECKas
u anrebpanyeckas); yMeTh MPOHM3BOIUTh apU(PMETHYECKHE NEUCTBUS C KOMIUICKCHBIMH
YHUCIIAaMHU; TPUBOJMTH HPHUMEPbI KCIOJIB30BAaHHUS KOMIUIEKCHBIX YHCEN; ONepUpOBaTh
MOHATHAMHU: MaTpuila 2x2 W 3X3, ompenenuTelb MATPHIBI, TEOMETPHYCCKUNA CMBICI
OTIPEISITUTEIISI

YMeHue onepupoBaTh IOHATHAMM: palMOHAJIbHbIE, UppallMOHAJIbHBIE, IIOKAa3aTejbHbIE,
CTCTICHHBIC, JIOTApU(PMHUYCCKUEC, TPUTOHOMETPUUIECCKAE YpPAaBHCHHS M HEPABCHCTBA, UX
CHUCTEMBbI; YMEHHE ONIEpUPOBATh OHATUSIMU: TOXKAECTBO, TOKIECTBEHHOE IPe0o0pa3oBaHue,
YpaBHEHHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUHN U HEPABEHCTB, PaBHOCUIIBHOCTb YPaBHEHUH,
HEPABEHCTB M CUCTEM; YMEHUE pEIIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C [IOMOILBIO
pa3IuuHbBIX NPUEMOB; peHIaTh YpPaBHEHUs, HEPAaBEHCTBA M CHCTEMBbl C IapaMeTpoM;




Kon
MPOBEPIEMOT0
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yIbTaTaM O0CBOEHUsI 0CHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbI CPeIHEero 001Iero 00pa3oBaHusI

MPUMEHATh YPaBHEHHMS, HEPABEHCTBA, MX CHCTEMBI IS PEIICHHS MaTeMaTHIeCKUX 3a1ad 1
3aJ1a4 U3 Pa3JIMIHbIX 00JIACTEH HAYKU M PeabHON JKU3HU

YMeHue omepupoBaTh MOHATHAMHU: (YHKIMSA, YETHOCTh (YHKIWH, HEPUOIMIHOCTD
(yHKIMH, OTPaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTh (DYHKIMH, DKCTpEMyM (YHKIIHH,
HauOOIIbIlIee U HAaMEHbIIIee 3HAUCHUs] (PYHKIIUH Ha IPOMEKYTKeE, HelpepbIBHAs (YyHKIINS,
ACHMITOTHI rpaduka GyHKIUH, IepBasi U BTOpasi IPOU3BOAHAS (PYHKIHH, TEOMETPHICCKUAN
U (DUBUYECKUI CMBICH MPOU3BOIHOM, IMEpBOOOpa3Hast, ONPEACIEHHbI HHTErpall; YMEHHE
HAXOAMUTh ACHUMIITOTHI Tpaduka (QyHKUIHH; yMEHHE BBIYUCISATH MPOHM3BOIHBIC CYMMBbI,
MPOU3BE/ICHUs, YACTHOTO M KOMIO3UIUHU (PyHKIMH, HAXOJUTh YpaBHEHHE KacaTelIbHOH K
rpapuKy (YHKIUH, YMEHHE HAXOIUTh MPOWM3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;, yMEHHE
WCIIOJIE30BAaTh TMPOU3BOJHYIO UL HCCIEAOBaHUS (DYHKIWH, HAXOAWTh HAMOONBIIME H
HAMMEHbIIIUE 3Ha4YeHHs (DYHKIHUHA; CTPOUTh IpaduKd MHOTOYICHOB C HCIIOJIb30BaHUEM
anmapara MaTeMaTHYecKOro aHalW3a; IPUMEHSTh TMPOU3BOAHYIO JUIS HAXOXKICHHS
HAWIYYIIer0 peIleHus B NPUKIAIHBIX, B TOM YHUCIEC COIHAIbHO-)KOHOMUYECKUX H
(Gu3nYeCKNX 3a7adax; HAXOJUTh IUIOMAAA U OOBEMBI (DUTY C IMOMOINBI0 WHTErpaa;
MPUBOAUTH IIPUMEPhI MATEMaTHYECKOT0 MOACINPOBaHHS C MOMOLIBIO i depeHInanbHbIX
YpaBHEHUI

YMeHue omnepupoBaTh MOHATHAMU: TrpaduKk (QyHKIMH, oOpaTtHas (GyHKIWSA, KOMIIO3UIIHS
byHKIWMiA, TUHEWHas (YHKIOWS, KBaapaTwyHas (QYHKIHSA, palvoHabHAs (YHKIIHA,
CTeneHHas (YHKLUs, TPUTOHOMETpHUYECKUE (GYHKLIWH, OOpaTHbIE TPUTOHOMETPHYECCKHUE
GyHKIUM, TOKa3aTelbHas M Jorapudmudeckas (QyHKIWU; YMEHHE CTPOHUTh TpaduKu
W3yYEHHBIX (YHKIUH, BBHIMOIHATH MpeoOpa3oBaHus rpagukoB (YHKIHUH, HWCIONB30BATh
rpaduky Ans M3ydeHHs MPOLECCOB M 3aBUCHMOCTEH, MPH pELICHHH 3aJad M3 APYTuX
yueOHbIX IPEIMETOB M 3aJa4 U3 PealbHOM JKH3HH; BhIpaXKaTh (OpMyJIaMH 3aBHCHMOCTH
MEXIy BEJIMYMHAMU; WCIIONB30BAaTh CBONCTBA M TpadUKu (QYHKIHMHA IS PEIICHHS
YpaBHCHUH, HEPABEHCTB U 33124 C TapaMeTpaMu; H300pakaTh Ha KOOPJHHATHOH ITIOCKOCTH
MHO)KECTBA PEHICHHUI YPABHEHH, HEPABEHCTB M KX CUCTEM

YMeHne pemaTth TEKCTOBBIC 3a/1a4M PAa3HBIX THIIOB (B TOM YHCIIE HAa IPOLEHTHI, JOIH U
94acTH, Ha JBIDKCHUE, paboTy, CTOMMOCTh TOBApOB W YCIYT, HAJIOTH, 3a/la4d U3 00JIacTH
VIpaBJICHUS JTUYHBIMU U CEMEHHBIMU (DUHAHCAMH); COCTABJIATH BBIPAKCHHS, YPAaBHECHUS,
HEPAaBEHCTBA U MX CUCTEMBI IO YCJIOBHIO 3aJauM, MCCIEN0BaTh IIOJYYEHHOE PELICHHUE U
OIICHUBATH NPABIONOJ00HOCTS PE3yIbTATOB; YMEHHUE MOJCITHUPOBATH PEATIbHBIC CHTYAIHH
Ha A3bIKE MaTEMaTHKH; COCTABJIATh BhIPAKEHUsI, ypAaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIIOBUIO 3aJlaud, HCCJIEJO0BaTh IOCTPOEHHBbIE MOJENM C UCIOJb30BAHUEM armnapara
aJIreOphl, HHTEPIPETHPOBATH OITYIEHHBIH PE3yIbTAT

YMeHue onepupoBaTh NOHITHUSAME: CpefHee apuMeTHIecKoe, MeAnaHa, HauOoIbIIee U
HaMMEHbIIICe 3HAUCHHS, pa3Max, JUCIEPCHS, CTAHIAPTHOE OTKIOHCHHE YHCIOBOTO Hab0opa;
YMEHHE U3BIEKATh, HHTEPIPETHPOBATE MH(POPMAIIUIO, IPEICTABICHHYIO B TaOIHUIIAX, HA
IuarpaMMax, rpaukax, OTPaKAIOUIyI0 CBOWCTBA pEaTbHBIX IPOIECCOB M SIBICHHM;
MOPEACTaBIATh HMHPOPMAIMIO C TIOMOINBI0 TaONWI[ W JAWarpaMM; HCCIEAOBATh
CTaTUCTUYECKUE JAHHBIC, B TOM WYHUCIE C NPUMEHCHHEM TIpapUUeCKHX METOJO0B U
AIIEKTPOHHBIX CPENCTB; rpa)UuecKy MCCIEIOBATh COBMECTHBIE HAOIIONEHHS C IIOMOIIBIO
JMarpaMM pacCcerBaHMsI M JTMHEHHON Perpeccuu




Kon
MPOBEPIEMOT0
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yIbTaTaM O0CBOEHUsI 0CHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbI CPeIHEero 001Iero 00pa3oBaHusI

YMeHue oneprupoBaTh MOHATUSAMHE: CITy9alHBIN OIBIT M ClTydaliHOe COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMCHUE BBIYUCIITE BEPOATHOCTH C UCIIONB30BaHUEM Tpaduiaeckux
METOJIOB; IPUMEHSTH (POPMYJIBI CIIOKECHUS U YMHOXKECHUSI BEPOSITHOCTEH, (POPMYITy TIOITHOM
BeposaTHOCTH, (opmyny bepHymin, komOuHaTOpHBIE (akTBl W (HOPMYJIBI; OLCHUBATH
BEPOSITHOCTH PEATEHBIX COOBITHIA; YMEHHUE ONIEPUPOBATH NOHATHAMU: CITydaiiHasi BEMTUIUHA,
pacrpeesicHie BEpOSATHOCTEH, MaTEMAaTH4eCKOe OXUAAHWe, AUCICPCHS M CTaHIAPTHOE
OTKJIOHEHHE CITyYailHOW BETMYMHEI, (PYHKIIMU pacpeaeIeHus! ¥ TNIOTHOCTH PABHOMEPHOTO,
MOKA3aTeIFHOTO W HOPMAIBHOTO pacIpeneieHuil; yMEHHE HCIIOIh30BaTh CBOWCTBA
W3yYEHHBIX pACIpenesieHHid I PEHICHUs 3a/a4; 3HAKOMCTBO C MOHSATHSMH: 3aKOH
OOJIBIIMX YHUCET, METOABI BHIOOPOYHBIX HCCICIOBAHUI, YMECHHUE TPUBOAHUTH IPUMEPHI
MPOSIBJICHHST 3aKOHA OOJBIIMX YHCEN B IPHUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMCHHE
OTIepUPOBATh TOHATHSIMH: COYCTAaHHE, MEPECTaHOBKA, YHCIO COYETAHWH, YHCIIO
nepecTaHoBoK; OwHOM HBIOTOHA; yMeHHE MPHUMEHSATh KOMOMHATOpPHBIC (aKThl W
paccyKAeHUWsl JUIl pEIICHHWs 3ajad; OICHUBATh BEPOSITHOCTH pPEajbHBIX COOBITHUI;
COCTABIISITh BEPOSITHOCTHYIO MOJICIIb 1 MHTEPIPETUPOBATH MOJYYCHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: TOYKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
Oyd, BeIMYMHA YIia, IUIOCKMH Yros, JABYIpaHHbI yrona, TpEXrpaHHbIl yrod,
CKpELIUBAIOIIMECS IpsIMble, NApaIEIbHOCTh U MEPHEHAUKYJISIPHOCTh NPSAMBIX U
IJIOCKOCTEH, Yrosl MEXIY NPSMBIMH, YIOJ MEXIY HMPSIMON U IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSMHU, PAacCTOSIHUE OT TOYKM JO0 IJIOCKOCTH, PAcCTOSIHUE MEXAY IpsIMbIMHU,
paccTosHUE MEXy MIOCKOCTSIMU; YMEHHE UCIONb30BaTh IPU PELICHUY 33134 U3y4YCHHbIE
(haKTel U TEOpeMbl IUIAHUMETPUH; YMEHHE OLIEHHBATh pa3Mepbl OOBEKTOB OKPY)KAIOIETO
MHUpa; CTPOUTH MAaTE€MaTUYECKUE MOJEIHU C IIOMOIIBI0 TE€OMETPUUYECKUX IOHATHH WU
BEJIMYMH, peIIaTh CBA3aHHbIE C HUMM IIPAKTHYECKUE 3a1a41
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YMeHue OnepupoBaTh MOHATHAMU: IUTOMAns (UTYpHl, 00bEM (UTYpBI, MHOTOTPAaHHHK,
MpaBWIBHBIA MHOTOTPAHHUK, CEYEHHWE MHOTOTPaHHHUKA, KyO, mapajuienenuren, mnpu3Mma,
nupamuga, GUrypa M MOBEPXHOCTh BPAIICHUS, IWIMHAP, KOHYC, Imap, chepa, IIomanb
cdepsl, IIOMAAb MOBEPXHOCTH NHPaMUABI, NPU3MBI, KOHyCa, HMIMHAPA, 00BEM KyOa,
MPsIMOYTOJILHOTO Mapaulefienuneia, MUpaMuIbl, MPU3MBblL, LWIMHApPA, KOHyca, MIapa,
pa3BEépTKa TOBEPXHOCTH, CEYEHMs KOHyca W UWIMHApA, MapajUlebHble OCH WM
OCHOBAHHIO, CEUYCHUE MIapa, MIIOCKOCTh, KAacaomasics ceprl, NUINHAPA, KOHYCa; YMEHHE
CTPOUTH CE€UYEHHE MHOTOTPAaHHUKA, H300pakaTh MHOTOTPAHHHUKH, (PUTYPHI U TOBEPXHOCTH
BpallleHUsl, UX CEUYEHHs, B TOM 4YHCJE C IMOMOUIbIO 3JIEKTPOHHBIX CPEICTB; YMEHHE
MPUMEHATh CBOWCTBA TI'E€OMETPHYCCKHX (UTYp, CaMOCTOSATENBHO (HOpMyIHpOBATh
ompeneNieHusT M3y4aeMBbIX (UTYp, BBIIBUTATh THIIOTE3BI O CBOWCTBaX W IIPH3HAKaX
reoMeTpudeckux (Quryp, OOOCHOBHIBATH WIIM OIPOBEPraTh HUX; yMEHHE IPOBOIUTH
KIaccupukanuio Quryp 1Mo pa3iMYHBIM INPH3HAKAM, BBINOJIHATH HEOOXOIMMEIC
JIOTIOJIHUTEJIbHBIE TOCTPOSHHUS

11

YMeHue onepupoBaTh MOHATUAMU: JBW)KEHUE B MPOCTPAHCTBE, IapajljIelIbHBIA IEepeHoc,
CUMMETpHUSI Ha IUIOCKOCTHM M B IPOCTPAaHCTBE, IOBOPOT, MpeoOpazoBaHUe MOA00MS,
noo0HbIe (QUTYpHI; YMEHHE PAcllO3HABATh PAaBHBIC M MOAOOHBIC (PUTYPHI, B TOM YHCIIE
B IIPUPOJIE, MCKYCCTBE, ApXUTEKType; HCIOJIb30BATh I€OMETPUYECKHE OTHOUIEHHS IIPU
pelIeHNH 3a7ad; HaXOIUTh T€OMETPUIECKUE BEJIWYMHBI (JTMHA, YTOJ, IUIOMAAb, 00HEM)
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IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yIbTaTaM O0CBOEHUsI 0CHOBHOI
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npu pelieHun 3az1a4
U3 JPYyTUX y4eOHBIX MPEIMETOB U U3 PeaIbHOM )KU3HU; YMEHUE BBIYHCISTH TEOMETPHUUCCKIE
BEJIMYMHBI (JJTUHA, YTOJ, IUIOMAIb, 00BEM, TUIOMAL TOBEPXHOCTH), HCIIOIb3YS U3yUCHHBIC
(OpMYIIBI U METOJIBI, B TOM YHCIE: TUIOMIA[bh MOBEPXHOCTH MUPAMHUIBI, TPH3MEI, KOHYCA,
MIIHHAPA, IUIOMAas chepsl; 00bEM Ky0a, PSMOYTOIFHOTO Mapalieienuiieia, THPaMUIbL,
TPU3MBL, ITHHAPA, KOHYCA, Iapa; YMEHHE HAXOAUTh OTHOIICHHE 00BEMOB ITOJOOHBIX QHUTYD
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YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTojbHAas CHUCTEMa KOOpPAHHAT, BEKTOD,
KOOPIUHATHI TOYKH, KOOPJAMHATH BEKTOPa, CyMMa BEKTOPOB, IIPOM3BEICHNE BEKTOPa HA
YHCI0, pa3IoKEeHHE BEeKTopa Mo 0asucy, CKalspHOE IMPOM3BEICHHE, BEKTOPHOE
MPOU3BEJEHHE, Yrojl MEXIy BEKTOpPaMH; YMEHHE HCIONb30BaTh BEKTOPHBIM U KO-
OpJIMHATHBIA METOJl JUIl pELIeHUS TeOMETPUYECKUX 3afad W 3alad JAPYrHX y4eOHbBIX
IPEIMETOB

13

YMmeHune BbIOMpaTh MOAXOAAIIMM METOJ s pelleHHs 3a/adyd; MOHUMaHUE 3HaYMMOCTH
MaTeMaTHKH B M3YYCHHH TPUPOTHBIX U OOIIECTBEHHBIX MPOILIECCOB W SBJICHUI, YMCHHE
pacro3HaBaTh TPOSBICHHE 33aKOHOB MAaTEMAaTHKH B HMCKYCCTBE, YMEHHE IIPHBOIUTH
TIPUMEPHI MATEMATHUYECKUX OTKPBITHI POCCUICKOM 1 MUPOBON MaTeMaTHUYE€CKOW HAYKH




IHEPEYEHDB 9JIEMEHTOB COJAEPXKAHUS, IPOBEPAEMBIX HA EI'S 110 MATEMATHKE

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

Kon
1 Uucna v BBIYUCIICHUS
1.1 |Harypanbeuble u nemnsle yncina. [Ipu3Haku AeTUMOCTH HEJIBIX YUCET
12 Panmonanbupie  umcia. OOBIKHOBEHHBIE UM JIECATHUYHBIC JPOOW, TIPOLEHTHI, OECKOHEYHBIC
' HEPHOJMYECKUE APOOH
13 ApudmeTndeckuii KOpEeHb HATypalbHOW creneHd. JlelcTBusS ¢ apu(METHUYSCKUMH KOPHIMH
' HATypaIbLHON CTENEHH
1.4 |Crenens ¢ uensiM nokazarenaeMm. CTeNeHb ¢ pallHOHAIbHBIM MoKa3aTeseM. CBOWCTBA CTENEHH
L5 CuHyc, KOCUHYC W TaHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIOBOTO
' aprymMeHTa
1.6 |Jlorapudwm uncna. JlecsITUUHBIC 1 HATYPATGHBIC JTOTapH(DMBI
17 JleiicTBUTENBHBIC YKclia. ApU(PMETHIECKIE OTIepaIiK C JCHCTBUTENLHBIMU YrciaaMu. [TpuOinxEHHbIC
' BBIUMCIICHUS, IPABUJIa OKPYIJICHHUS, IPUKUAKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUN
1.8 |IIpeoOpa3oBaHue BhIpAKEHHIA
1.9 |KommniekcHble uucia
2 YpaBHEHHUS! 1 HEPABEHCTBA
2.1 |llensie u IpoOHO-paIMOHATBHBIC YPAaBHEHHSI
2.2 |HppanuoHaibHble ypaBHEHHS
2.3 | TpuroHomerpuieckue ypaBHEHUS
2.4 |Iloka3zarenbHble ¥ JIOTapu(MHICCKHE YPABHEHHS
2.5 | Uenbie u qpoOHO-paIMOHATEHBIC HEPABEHCTBA
2.6 |HppanmoHaibHble HEPABEHCTBA
2.7 |Iloka3zarenbHble u JIOTapu(hMHICCKHE HEPABSHCTBA
2.8 | TpuroHomerpuyeckne HEpaBEHCTBA
2.9 [Cucrembl 1 COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 | YpaBHeHus, HEpaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 |Marpuna cucteMbl TMHEHHBIX YpaBHeHUH. OTpeaenuTenh MaTPUIIbI
3 OyHKIMY 1 rpaguku
31 OyHkIuMs, crocoObl 3amanust GyHknud. ['paduk GyHknmu. Bzanmuo obpatHbie pyHkunu. YETHBIC H
' Heuértable GhyHkun. [leprnoanueckue GyHKIMU
OOnacte ompenencHuss W MHOXKECTBO 3HaueHuwi ¢yHkimu. Hymn ¢yskouu.  I[Ipomexytku
3.2 |3HakomocTosHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl W MHHUMYMBI (DYHKIIHU.
Hanbonpiiee 1 HauMeHbIIee 3HaYeHNE QYHKINT Ha TPOMEKYTKE
13 CremnenHass (GYHKIUS C HATYpaJdbHBIM M LENbIM mokasareneM. EE€ cBoiictBa u rpagux. CBoiicTBa u
" | rpadux KopHs n-oii cTeneHu
3.4 | Tpuronomerpuueckue QyHKIUHU, UX CBOMCTBA U rpaduku
3.5 |Ioka3arenpHas u gorapudmMudeckas QyHKINU, UX CBOHCTBA U rpaduku
3.6 | Touku pa3pbiBa. AcuMNTOTHI rpadukoB GyHKIM. CBOMCTBA (DYHKIMIA, HEPEPHIBHBIX HA OTPE3KE
3.7 |IocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHNUs TOCIIECIOBATEILHOCTEH
3.8 | Apudmernueckas 1 reoMmeTpuieckas nmporpeccuu. opmyiia CI0KHBIX MPOIEHTOBR




K IIpoBepsieMblii 3JIEMEHT COAEP/KAHMUS
0

4 Hauana MaTeMaTH4eCcKOro aHajm3a

4.1 |[IIpowusBomnas ¢yHkiwmu. [Ipon3BoIHBIE 3J1€MEHTAPHBIX PYHKINH

49 [IpuMeHeHre TpON3BOIHOMN K UCCIIEJOBAHUIO (PYHKIMI HAa MOHOTOHHOCTB U 9KCTpeMyMbl. HaxoxeHue
' HanOOJBIIETO M HANMEHBINETO 3HAYCHHS (DYHKIIMH Ha OTPE3KE

4.3 [IlepBooGpa3nas. Murerpan

5 MHokecTBa U JIOTHKA

5.1 | MuoxectBo, onepaiuu HaJl MHOKecTBaMHu. Jlmarpammsl Diiniepa — Benna

5.2 |Jloruka

6 BepositHOoCTh 1 cTaTHCTHKA

6.1 |OnucarenbHas CTaTUCTHKA

6.2 |BepostHOCTH

6.3 | KomOuHaTopurka

7 I'eomerpust

7.1 | ®urypsl Ha IOCKOCTH

7.2 |IlpsiMble U TIIIOCKOCTH B MPOCTPAHCTBE

7.3 | MHororpaHHuKH

7.4 |Tena u noBepXHOCTU BpaLICHUS

7.5 | KoopnuHathl 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YYEHUKA

MaremaTuka: anredpa 1 Hayajga MaTeMaTHYeCKOTo aHanusa, reomerpus. ['eomerpus 10-11
kiaccel/ Atanacsa JI.C., byty3oB B.®., Kagomiies C.b. u npyrue, AKiimoHepHoe 0011ecTBO
«3marenscTBO «IIpocBemenue

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

— Teomerpus. Meroanueckue pekomenaanuu. 10 kinacc: mocodue s yaurenen
obmeobpasoBar. opranuzanuii/B. @. byry3os, B. B. [Ipaconos. — M. :
[Mpoceemenne, 2014. — 159 c. : w1 — (MI'Y — mikoue).

— PabunoBuu E. M. 3agaun u ynpakHeHHs Ha TOTOBBIX yepTexax. 10 — 11 kimacchr.
I'eomerpus. — M.: Unekca, 2010 1.

— Epmosa A. I1., l'ono6opoarsko B. B. YcTHBIe TpoBepovHBIE U 3a4€THBIE pa0OTHI 11O
reometpuu 1151 10-11 kmacca. — M.: Uinekca, - 2006.

— CawmocrosTenbHbIe U KOHTPOJIbHBIE padoThl. ['eomerpus 10.A.I1.Epmiosa,
B.B.I'ono6opoasko — M.: Mnekca, 2010 T.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://sdamgia.ru/
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