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MNOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «I'eomeTpusi» 6a30BOT0 ypoBHS AJIsi 00Y4aIOIINXCs
10 —11 knaccoB pa3paborana Ha ocHOBe DeAepaTbHOTO rOCYJaPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CpeaHero oOImero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMIA,
OPEIbABISEMBIX K MaTeMaTHYeCKOMy OOpa30BaHUIO, M TPATUIMA POCCHICKOrO 00pa3oBaHMUSL.
Peanuszanus  mporpamMMbl  oOecrieuMBaeT  OBJAJCHHE  KIIOYEBHIMH  KOMIICTCHLUSMH,
COCTABIISIIONIMMH OCHOBY JUISI CaMOPAa3BUTHUSI M HEMPEPBIBHOTO OOpa30BaHHS, IEIOCTHOCTD
OOMIEKYJIbTYPHOTO, IMYHOCTHOTO W TTO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YJaOIIHXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHOoCTh ydeOHOTO Kypca TE€OMETpPHH Ha YpPOBHE CpEAHEro oO0Iero oOpa3oBaHHS
00yCIIOBJICHA TPAKTHUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX PEe3yJIbTaTOB
0o0ydeHHUs TEOMETPUH B HANPABICHWH JIMYHOCTHOTO PA3BUTHS OOYYarOIIUXCS, GOPMHUPOBAHUS
(GyHKIIMOHAIBPHOW MaTeMaTH4YeCKOW T'pPaMOTHOCTH, HM3y4Y€HUS APYTUX YYEOHBIX IUCIUIUIMH.
PazBute y oOywaroummxcs NpaBUIBHBIX MPEACTABICHUN O CYIHOCTH M IPOUCXOXKICHUU
TEOMETPHYECKUX a0CTPAKIM, COOTHOIICHUU PEATbHOTO U UIEABHOTO, XapaKTepe OTpPasKeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBIICHUW U IIPOLIECCOB PEAIBHOIO MHMPA, MECTE T€OMETPUU B CUCTEME
HAyK U pOJIK MaTeMaTUYECKOTO MOJEIUPOBAaHUS B HAy4YHOM I[IO3HAHUUM U B MPAKTUKE
crocoOcTByeT (OPMHPOBAHUIO HAy4YHOTO MHPOBO33PEHMSI YyYalllUXCs, a TakKe KadecTB
MBIIUTCHHSI, HEOOXOIUMBIX JIJIsl Q/IalITAlliU B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBnsercss ogHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CpEIHEro OOIIero
o0Opa3oBaHus, Tak Kak oOecrnedynBaeT BO3MOXKHOCTh WM3Y4YEHMsI KaK TUCIUIUIMH €CTECTBEHHO-
Hay4YHOU HAINpaBJICHHOCTH, TaK U TYMaHUTapHOIA.

Jlorudeckoe MpluieHHEe, (OPMUPYEMOE TpPH U3YYCHUU OOYYAIOUIUMUCS TMOHSATHHHBIX
OCHOB TEOMETPHH H TOCTPOCHHH IICTIOYKH JIOTHUYECKUX YTBEPKICHUH B XOJI€ pEIICHUs
FeOMETPUUECKHUX 3a/lay, YMEHHE BBIIBUTaTh U OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSl TIPU PEIICeHUH 3a7ad €CTeCTBEHHO-HAy4YHOI'O IMKIJIa, B YaCTHOCTH U3 Kypca
Gu3uKH.

YMeHHe OpHUEeHTHPOBATHCS B IPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0racTsx JesTeNbHOCTH 4YesloBeka. OpHeHTalus 4eloBeKa BO BPEMEHU W MPOCTPAHCTBE —
HEOOXOMMOE YCIOBHE €r0 COLMAIBLHOIO OBITHS, (PopMa OTpaX€HUs OKPYKAIOIIETO MHpA,
yCIOBHE  YCHEIIHOTO TIO3HAHMS M aKTUBHOTO  MpeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSECT pa3HbIE BUIBI YUeOHOU U TPYJOBOU
JEeSITENIbHOCTH, SIBISETCS OJAHMM M3 MPO(ECCHOHATBHO BAKHBIX KAuyecTB, MO3TOMY aKTyalbHa
3agavya GopMHupoBaHUS Yy 00YyHAIOIIMUXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MPAKTHYECKON
JESTEIILHOCTH 110 MHOTHM HAIPaBJICHUSIM.

Lleas ocBOEHUS MporpaMMbI yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM YpPOBHE OOyUCHHS
— 001meo0pa3oBaTeIbHOE U OONICKYJbTYPHOE pa3BUTHE OOYYArONIUXCS dYepe3 oOecredeHue
BO3MOXXHOCTH NPUOOPETEHUS W HMCIOJIH30BAHUS CHCTEMATHYECKHX T'€OMETPUUYECKUX 3HAHHWHA U
NEeNCTBUH, cielu(PUUHBIX TEOMETPHUU, BOSMOKHOCTH YCIICITHOTO MPOI0JDKEHUST 00pa30oBaHUs IO
CHEIHNAIbHOCTSIM, HE CBA3aHHBIM C MPUKJIIAJHBIM HCIOJIb30BAHUEM I€OMETPHUH.

[Iporpamma mo reomeTpur Ha ©0a30BOM ypOBHE IpelHa3Hau€Ha UIs OO0y4aromuxcs
CpeIHEl IIKOJIbI, HE HWCHBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyJHEHUN HAa YpOBHE OCHOBHOIO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0Iye MaTeMaTHYeCKUe YMEHUs, CBA3aHHbIE CO CIEIU(PUKON reOMETPUN U HEOOXOAMMBbIE IS
KHU3HU B COBpeMEHHOM o01iecTBe. Kpome 3T0ro, oHM HMEIOT BO3MOKHOCTb U3YYUTh T€OMETPUIO
Ooee ri1yo0KoO, €clii B JaJIbHEHIIeM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npoeCCHOHATIBHOMN 1EATEIbHOCTH.

JlocTikeHHe el OCBOCHUS MPOrpaMMBbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3agad. [IpuopuTteTHBIMU 3a1auaMi OCBOCHUS Kypca «I eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHHM KaK YacTH MHPOBOM KYJIBTYpbl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOTOTPAHHUKAX M Telax BpallleHUs Kak o
BRXHEHIIMX MaTEMATUYECKUX MOJENSIX, O3BOJIAIONIMX ONMCHIBATh U U3Y4aTh pa3HbIe
SIBIIEHUSI OKPY’KAIOIIEro MUpa;

e (opMupoBaHME YMEHMs paclO3HaBaThb Ha 4YepTexkax, MOJENIAX U B pPEalbHOM MHUpE
MHOTOTPaHHUKH U T€JIa BPalLCHMUS;

e OBJIQJICHHE METOJaMHU DpELIeHHs 3aJad Ha I[OCTPOCHHMs Ha H300pakKeHUsIX
IPOCTPAHCTBEHHBIX (pUryp;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHSATHSAMU O MHOTOTpaHHHMKax H
TeJax BpallleHUsI U UX OCHOBHBIMH CBOMCTBaMH;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX TUIOB 33ja4; (OPMHUPOBAHUE YMEHUS
IPOBOAMTH  HECJIOXHBIE  JOKA3aTENIbHbIE  pAcCyXACHMS B  XOAE  pEILEHUs
CTEpEOMETPUYECKHX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® Da3BUTHE MHTEIUIGKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  00y4aromumxcs,
IIO3HABATEIBHON aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHNUN, KPUTUYHOCTHU MBIIIJIEHHUS;

e (opmupoBaHue (PYHKIMOHATBHOM TPAMOTHOCTH, PEJIEBAaHTHON T'€OMETPHU: YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peaNbHBIX JKU3HEHHBIX CUTYallUsX M MpPH HU3YYEHUH APYIHX Y4EOHBIX MPEIMETOB,
NPOSIBICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBAaTh HX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKUE MOJENIH, IPUMEHSITh OCBOEHHBIN
FE€OMETPUYECKUN  ammapaT Julsl pelleHus NpPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATh I1OJIY4EHHBIE PE3YJILTATHI.

OTIU4UTENbHON 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUHU

B HayaJle €ro Uu3y4eHHus 3a/jay, pEeHIaeMblX HAa YPOBHE MHTYMTHUBHOIO IIO3HAHHUA, H
omnpenenEHHbBIM 00pa3oM OpraHW30BaHHas paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOIO0 M IIPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJIHMPYET IPOTEKAHHE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3YyUEHUIO IPEAMETA.

[Ipeanourenne OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METONY OOY4YEeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEHl OCHOBE YYBCTBEHHOCTb INPEIMETHO-NPAKTUYECKOU
NEATENbHOCTH. Pa3BuUTHE INpPOCTPaHCTBEHHBIX IPEACTABICHUM Yy Yydalluxcsi B Kypce
CTEPEOMETPUH MPOBOIUTCS 3a CUET peIIeHHs 3ajjad Ha CO3/1aHuE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue o0paza MPOBOJUTCS C
OIIOPOil Ha HAIISIIHOCTh, @ ONIEPHUPOBAHKE 00pa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIVIAJHOCTH,
MBICJIIEHHOTO U3MEHEHMSI €r0 UCXOJHOTO COACP KaHUsI.

OcHoBHBIE copepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kiaccax:
«MHororpanHukn», «lIpsiMbple U IIJIOCKOCTH B MPOCTPAHCTBEY», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IpocTpaHcTBey. DopMupoBaHue JOTMUECKUX YMEHUN pacipeenseTcs He TOIbKO



[0 COJAEPKATeNbHBIM JIMHHUSIM, HO W MO0 ToaaM OOydeHHs Ha YpPOBHE CpETHEro OOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yIbTaTaM OCBOCHUS
paboueli mporpaMMBbI, pactipeeIEHHBIM I10 ToJaM 00y4eHHS, CTPYKTYPHUPOBAHO TaKKM 00pa3oM,
9TOOBl  OBJAJICHUE T'EOMETPUYCCKHMMH TOHATHUSIMH W  HaBBIKAMH  OCYIIECTBISUIOCH
MOCJICAOBATCIIbHO W IOCTYIIATCIIBHO, C CO6JIIOI[CHI/ICM npuHIKIa MPEEMCTBCHHOCTH, ‘ITOGBI
HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY '€OMETPUYECKHUX MPECTaBICHUN 00yJaromuxcs,
pacmmpsis U yrayouss e€, o0pa3ys mpOYHbIE MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Heaenmo B 10 kimacce u 1 yac B Henento B 11
KJ1acce, BCero 3a JiBa roga oOydenus - 102 yueOHBIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJlJIeIbHbIE 1
cKpemuBampmuecss npsamsle. llapainenbHOCT NOpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJbHbIE TpSMbIE B IPOCTPAHCTBE; MAPAJLIENBHOCTh TPEX MpPSIMBIX; NapajuIeIbHOCTD
OpsIMOH M IUIOCKOCTH. YTJIBI C COHAIIPaBJICHHBIMM CTOPOHAMH; yrojl MeXAy HpsSMbIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TiockocTel. [IpocTeiimme npocTpaHCTBEHHBIE (GUTYPHI HA TIIOCKOCTH: TETPAdIP,
KyO, mapajuiesenue;; IoCTPOSHUE CeUeHUH.

[lepneHaAUKYISIpHOCTh  HPSIMOW M IUIOCKOCTH: IEPHEHIUKYISIpPHBIE NpsSMbIE B
IPOCTPAHCTBE, NpPsIMbIE MApPAUIEIbHBIE M IEPIEHAUKYISIPHbIE K IUIOCKOCTH, IpPU3HAK
MEePIECHANKYJISIPHOCTH TIPAMOM M IUIOCKOCTH, TeopemMa O MpsIMON NEepPHEeHAUKYISIPHOMN
IJIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJ MEXKAY IPSIMOM U IIOCKOCTBIO; ABYTPaHHBIM yrol,
JUHENHBINA yron AByrpaHHoro yria. IlepneHaukyiasp U HakJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM [0 IUIOCKOCTH, MpPOEKUus (GUrypbl Ha IJIOCKOCTb.
[leprieHAMKYASIPHOCTD TJIIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IUIocKocTel. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

MHoOrorpaHHUKHU

[lonsiTME MHOrOrpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yrojapHas nmpu3Ma; rpaHu
U OCHOBAHMS MPHU3MBL; NIPsIMas U HAKIIOHHAS IPU3MBI; OOKOBas U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapamienenunen, NpsMOYroJabHBIN HapajUlesIeNuIe] U ero coicrea. Ilupamuna: N-yromapHas
nupaMuja, TpaHU U OCHOBAaHUE NUPaMU[bl; OOKOBas W IOJIHAS IOBEPXHOCTb MHUPAMUJBI;
NpaBUJIbHAas W YCEUEHHAas MHUpPaMUJA. OJEMEHThl Mpu3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOIPAHHUKHU: TOHITHE MPaBUILHOTO MHOTOTPaHHUKA; MpaBUJIbHAs MpU3Ma U IMpaBUIIbHAS
NUpaMy/Ia; MpaBUWIbHAS TPEYrojibHas MUPaMUAa M MpaBUIbHBIN TeTpasap; KyO. [IpencraBnenue
O MPaBWIBHBIX MHOIOTPAaHHUKAaX: OKTa3Jp, JIoAeKa’aAp W ukocadap. CedeHus npusMel U
IApaMUJBL.

CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, NPSAMOM, IJIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMUJax, Napauleenuneiax, IpaBUIbHbBIX MHOTOTpaHHUKAX.

Brruncienne 351eMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60koBoM
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MPSAMOW MNPHU3MBbI, IUIONIAAb OCHOBAHWH, TEeOpeMa O
OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
NpaBWIBHON NMUpaMuibl, TeopemMa O IUIomanu yceuyéHHoil nupamuibl. [lonstue o6 oObEMe.
O06bEM UpamMuIbl, MPU3MBIL.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIOMAIASIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

11 KUIIACC

Tesa BpaleHus



[{winHapuyeckass MOBEPXHOCTb, 00pa3ylollue IMINHAPUYECKON IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LIMmuHIp: ocHOBaHUs U OOKOBas MOBEPXHOCTh, O0pasyrommas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckass MoBepXHOCTb, OOpa3yrollMe KOHUYECKOM IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW moBepxHOcTH. KOHyc: OcHOBaHME M BeplIMHA, 00pa3yloollas U OChb; IJIOLIA]b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yroliue M BBICOTA; OCHOBAHMS U
OOKOBast MOBEPXHOCTD.

Cdepa m map: umeHTtp, paamyc, AMaMeTp; IJIOLIAAb IMOBEPXHOCTH cdeprl. B3aumuoe
pacronoxenue chepsl U IITOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; miomanb chepsl.

N3o06pakenue Ten BpalleHUsI Ha IIIOCKOCTH. Pa3BEépTka umHApa U KOHyca.

KomOunamu ten BpauleHHs M MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OMHMCAHHBIA OKOJIO
cdepsl; chepa, BOMCAHHAS B MHOTOTPAHHUK, WJIU TEJIO BPAIIECHUS.

[Tonsitue 00 oO0vEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00BEME
OpSAMOYTOJIBHOTO Tapajienenunena u ciaeactsus u3 He€. O0bEM nmiamHapa, KoHyca. O0bEM
nrapa ¥ riomasib cepsl.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIOMAIASIMU TTOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuennss nuauHApa (MapajyieIbHO M NEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXO/AIIee Yepe3 BEpIINHY), CEUCHHS 1Iapa.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTu U B mpocTpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4uciio. PasnoxkeHue BekTopa MO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napajuienenunena. Pemenue 3axay, CBI3aHHBIX ¢ IPUMEHEHUEM NTPaBUII IEHCTBUI C BEKTOPAMHU.
[IpsamoyronbHasg cucrema koopauHaT B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreitmme
3aJa4d B KOOpIMHATax. Yroa Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMH M IUIOCKOCTAMH. KoOpIMHATHO-BEKTOPHBI METOJ IpU
pELIEHNH TEOMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3y/ibTaThl OCBOEHHUS MpOrpaMMbl yueOHoro mnpeamera «MareMaTuKa»
XapaKTEePU3YIOTCS:

I'pazxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MLIMHU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOTO OOIIEeCTBAa, MPEACTABIEHUEM O MaTeMaTHYEeCKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COLMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHUEM.

IlarproTHyeckoe BocIMTaHUE:

c(OPMHPOBAHHOCTHIO POCCUMCKOM Tpa)K1aHCKOW MACHTUYHOCTH, YBOKEHHUS K MPOLLIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIICHHUEM K JIOCTHUKEHUSIM
POCCHUMCKMX MAaTE€MaTUKOB M POCCUHUCKON MaTeMaTMYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
JOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcPpOpPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBEACHMS, CBA3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAayKW U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAaJa B MOCTPOCHHE
YCTOHYHBOTO OYyIYILETO.

JcTeTHYecKoe BOCIIUTAHHUE:

SCTETUYECKUM  OTHOIIEHHEM K  MHpPY, BKJIOYass OCTETUKY  MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, pEIICHUH, pacCyXIAEHUW; BOCIPUUMYUBOCTBIO K
MaTEMaTUYECKUM acleKTaM pa3nYHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0pOBOro W Oe3omacHOro oOpas3a YKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 30pPOBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, pPeryisipHas (Qusnueckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHUBHO-03A0POBHUTEIHHON
JEATEIBbHOCTBIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM ILIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUIHBIM
chepam mpohecCHOHATBEHON JeSITeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPHIIOKCHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BBIOOp Oymymiel npodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIaHBl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 HAa TPOTSHKCHUHM BCEW JKU3HHM, TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pelIeHUN MPaKTUYECKUX 33]1a4 MaTeMaTUYECKON HaIIPaBICHHOCTH.

JKO0JI0ru4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKON KYJIbTYPhl, MOHUMAHUEM BIMSHUS COIHAJIBLHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE MPUPOJHOW M COLUAIBHOM CpeIbl, OCO3HAHUEM
I00ANFHOTO — XapakTepa JOKOJIOTHMYECKHX  Mpo0JeM; OpUEHTAlMell Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JUIsl pelieHus 3ajad B 00JacTU OKpY>Kalolleil cpe/bl, MIaHUpOBaHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCIEACTBUAN ISl OKPYXKAIOLIEH CPEBI.

LeHHOCTH HAYYHOTO MO3HAHUSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOW MPAKTUKH, TOHUMaHUEM MAaTeMaTHUYECKON HayKH Kak cepsl
YEJI0BEUYECKOU NEATEIBHOCTH, TANOB €€ Pa3BUTHUS U 3HAYUMOCTH Ul Pa3BUTUs LIMBUIM3ALINN;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKW M MaTeMaTU4YECKOW KyJIbTYpPOW KaK CpPEIACTBOM ITO3HAHUSA
MHUPA; TOTOBHOCTBIO OCYILECTBIATh IPOCKTHYO M HCCIEIOBATEIBCKYI JEATEIbHOCTD
VHAWBUAYAJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHHUS MIPOTPAMMEBI y4eOHOTO mpenmMeTa «MareMaTuka
XapakTepU3yIOTCS  OBJAJECHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCmEUAMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — PecyIsmUHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCco8 00YUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe2o Mupd;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuetr).

Ba3oBrble JJornueckue aeicTBUA:

® BBIIBISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUI, OTHOIICHUHA MEXIY MOHATHUSAMH; (POPMYTUPOBATH OINpPENEICHUS TOHSITHIA;
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIACCH(PHUKAIIMK, OCHOBAHMS JJIs1 00001IIeH s
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpHIIATENIbHBIC, CIUHIUYHBIC, YACTHBIC U O0IIUE; YCIOBHBIE;

® BBIABISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M MPOTUBOPEUMs B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUSAX; MpeajaraTb KPUTEPUW ISl BBISIBICHHS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e JenaTh BHIBOZBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JCITYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITEIIFHO JTOKA3aTeIhCTBA MATEMATUICCKUX YTBEPKIACHUN (TIPSMBbIC
U OT TMPOTUBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, MPHUBOIUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHS U BBIBOJBI;

e BpIOMpaTh CrMOCOO pemieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHUAaHTOB
penieHusi, BbIOMpaTh HanboJee MOAXOAIUN ¢ yUETOM CaMOCTOSITENLHO BBIICIEHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKUeE AeliCTBHA:

® UCTOJB30BaTh  BONPOCHI  KAaK  HCCIEAOBATCILCKUH  WHCTPYMEHT  TO3HAHUS,
bopMyIHpOBaTh BOIPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABINBATh
UCKOMOE U JaHHOe, (OPMHPOBATH TUIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3HIIMIO,
MHEHHUE;

® [POBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA OSKCIEPUMEHT, MCCIEJOBAHUE TIO
YCTQHOBJICHHIO OCOOCHHOCTEW MAaTeMaTH4YeCKOro OO0bEKTa, SBICHUS, Ipoliecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIYy 00bEKTaMH, SIBICHUSIMH, TIPOLIECCAMU;

® CaMOCTOATENIbHO  (opMynHpoBaTh 00OOIIEHHMS H  BBIBOJABI IO  pe3yibTaTaMm
NPOBENEHHOTO HAOIIOJICHHS, UCCIICIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh IMOJYYSHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;



IMPOTrHO3UPOBATH BO3MOXKHOC Pa3BUTHUC MMPOLCCCA, 4 TAKIKC BbIABUTATH ITPCAIIOJIOXKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBHAX.

Pabora ¢ nnpopmanmeii:

BBISBJIATH Ae(UIUTHI MHPOPMAINH, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha BOIPOC U
JUIsl pELLICHUs 3a]1a4H;

BbIOMpaTh HMHQOpPMAIMIO K3 HCTOYHUKOB Ppa3IUYHBIX THUIIOB, AaHAJIU3UPOBATb,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HopMm
IIPEJICTaBICHMUS];

CTPYKTYpPUPOBaTh HMH(POPMAIUIO, TPEACTaBIATE €€ B pa3uyHbIX (opMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM 10 CaMOCTOSITEIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00ecneuusarom coopmuposaHHoCmsy
COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo0nrenue:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCIOBUSMHU M LIEISIMHU
oOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y pEIIeHUs 3a7aui, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yNbTaT;

B XO7I¢ 00CYXICHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOI TeMBbI, TPOOJIEMBI,
pemaeMOI‘/'I 3aJa4u, BbBICKA3bIBATh nacu, HAIICJICHHBIC Ha TIOMCK PCIICHHA,
COIIOCTAaBJISITb CBOU CYXKACHUA C CYXIACHUAMU OPYIrUX YYACTHHUKOB JMaliora,
0OHapy)XMBaTh Pa3JINUME U CXOJCTBO MO3UIIHNIA; B KOPPEKTHON GopMe GopMyIHpoBaTh
pa3HoOTNacHsi, CBOM BO3PaKEHUS;

MNPEACTABJIATh PE3YJIbTAThl PCUHICHUA 3ada4d, SKCIICPUMCHTA, UCCICAOBAHMS, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4E€TOM 3a/ay TMPE3eHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBo:

MOHMMATh W HCIOJh30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYAITHHOW pPaOOTHI
Opu  pelleHud Yy4eOHBIX 3aJa4; NPUHUMATh I1€1h COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBAaTh OPTraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHABI padoT,
JIOTOBApUBATHCS, OOCYXKAAaTh MPOIECC W pPe3yiabTaT padoTh; 0000maTh MHEHUS
HECKOJILKHX JIIOJICH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CYy ACHUS, 0OMEH MHEHHM, «MO3TOBBIE
IITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOThI W KOOPAWMHHPOBATH CBOU
JIEUCTBUS C IPYTUMH YWICHAMH KOMaH/IbI; OIICHHBATh KAY€CTBO CBOETO BKJIAJ1a B OOIIHIA
MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.

3) Vuueepcanvnoie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue CMolCilo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranmn3anus:

COCTABJIATH IJIaH, AITOPUTM PELICHHS 33[]a4H, BBIOUPATh CIOCO0 PElIeHHUs C yuETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUI ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb:



e BJaJeTh HaBbIKAMM I[I03HABATENBbHON peQIEeKCHU KaKk OCO3HAHUS COBEpPIIAEMbIX
NEHCTBUII M MBICIUTENbHBIX IPOLECCOB, WX Pe3yibTaToOB; BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISL IpoLecca W pe3yipTaTa PELIEHUS MaTeMaTH4eCKOn
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PEUIEHUM 337aud, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBHE pe3yibTaTa LEIHM U YCIOBUSAM, OOBACHATH NPUUYHUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPAMas, MJIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUN T€OMETPUUYECKIX
3ajad.

OnepupoBaTh MOHATHSAMHU: MAPAJUICTBHOCTh M TMEPHEHIUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

KnaccudunupoBaTs B3aMMHOE pacioio;KeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPaHCTBE.

OnepupoBaTb NOHSTHUSAMU: JABYIPAaHHBIM Yroji, TpaHU JBYTPaHHOTO Yyria, pedpo
JIBYTPaHHOTO YIJIa; JIMHEHHBIN YToJl ABYTPAHHOT'O YIJia; IpaayCcHas Mepa JIBYTPAHHOTO yIiia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBIMYKJIBI MHOTOTPAHHUK,
3JIEeMEHTHl MHOTOTPaHHUKA, TPABUJIbHBIM MHOTOIpaHHUK.

Pacno3naBaTh OCHOBHBIE BHbl MHOTOTPAaHHHUKOB (MHMpaMuAa; MpU3Ma, MPSMOYTOJIbHBIN
napaujenenuren, Kyo).

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBaHMSA Uil  KJacCH(UKAIUU
(BBITYKJIBIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHU; TPaBUIbHBIE MHOTOTPAHHMUKH; TMpPSMBIE U
HAKJIOHHBIE TIPU3MBI, NTapaljieNIenuneabl).

OnepupoBaTh MOHATUAMH: CEKYILasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOCHUS CEUCHHH, UCTIONB3YS METO/ CIIEIIOB.

Ctpouth ceueHuss MHOTOTPAHHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH (BHIHOCHBIE) ILIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3amauM Ha HaxoXJIEHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuam Win
QITOPUTMAaM, TPHUMEHSS HW3BECTHHIC AHAIWTHUYECKHE METOJbl MpPH PELUICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3aJady Ha BbIUMCICHHE PACCTOSHUN MEXAY ABYMS TOYKaMH, OT TOYKU IO
PsIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS PSIMBIMHU.

Pemate 3amauM Ha HaxOoXIEHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuam Win
QITOPUTMAaM, TPHUMEHSS HW3BECTHHIC AHAIWTUYECKHE METOJbl MpPH PELUICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYHMCICHUE YTJIOB MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMHU, MEXKIY
NPSIMOM U TJIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruucnare 00bEMBI U TIJIOIMIAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MHUPAMHIA) C
npuMeHeHHeM (GOpMyl; BBIYMCIATH COOTHOIIEHUS MEXIy IUIOMAASIMU TOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh TMOHATUSMU: CHMMETPHUS B TPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX QUTypax, MPEACTABICHHYIO HA YePTEekKaxX U PUCYHKaX.

[lpuMeHsATh TeoMeTpUYecKHe (aKkThl JJIsl  PEIICHHS CTEPEOMETPUYECKUX 3ajad,
nmpearojgaratomux HECKOJIbKO IMaroB pCHICHHA, €CJIW YCIOBUA NPUMCHCHHA 3addaHbl B SIBHOU
dopme.

[IpuMeHATh TPOCTEUIIME MPOrpaMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHHKAIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYCCKHUX 3a/1a4.

[IpuBoguTe mpuUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAEC M KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTRBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS HA MPAKTUKE: aHAIM3MPOBATh peajbHbIC CUTYallUd U
NPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMUCKA  PEHICHHUS  MaTeMaTHYCCKH
c(hOpMyIUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEANbHBIC CUTYallMd Ha S3BIKE TC€OMETPHH,
HCCIICA0BATh MOCTPOCHHLIC MOJACIN C HCIOJB30BAHUCM TI'COMCTPHUYCCKUX HOHATUU H TCOPECM,
ammapata anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBI3aHHbBIC C HAXOXKICHHEM IeOMETPHUYCCKHUX
BEJTUYHH.

11 KUIIACC

OnepupoBatb MOHSITUSIMHU: HWIMHIPUYECKas MTOBEPXHOCTb, oOpa3yroiue
[WIMHIPAYECKON TTOBEPXHOCTH; IIMIIMHIP; KOHUYECKas TOBEPXHOCTh, 00pa3yronne KOHNIeCKOH
MOBEPXHOCTH, KOHYC; CepuuecKasi TOBEPXHOCTb.

PacnioznaBath Tena BpameHus (MUIUHIDP, KOHYC, cdepa u map).

OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJT BpAI[CHUS.

KrnaccudunupoBars B3anMHOE pacnoioskeHue Chephl U MITOCKOCTH.

OnepupoBaTh MOHATHUSMU: IAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
IapOBOH CJIOM, OCHOBaHUE IAPOBOTO CII0S, BBICOTA MIAPOBOTO CIIOS; MIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOIMIAAU TOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tl C
npUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHUK, BIUCAHHBIA B c(hepy U OMHCAHHBINA OKOJIO
cdepsl; cdepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

BbuncasTh COOTHOIIEHMS] MEXAY IUIOMIAJIMU MOBEpXHOCTEH M 00bEMaMu MOIOOHBIX
Te.

N3o00paxkaTs u3ydaeMbie (UTYpBI OT PYKH U C NPUMEHEHHEM TMPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BrITIOTHATE (BBIHOCHBIC) INTOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILICHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPEOOPA30OBHIBATh MH()OPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux uUrypax, mpeiCcTaBICHHYIO Ha YepTekaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrInoNMHATh ACHCTBUS CIOXKEHHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPA
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHHU 00JI1aJal0T.

[TpuMeHsTH paBUIIO Napaslieienuea.



OnepupoBaTh MOHATHAMHU: JCKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, yroll MEXIy BEKTOpaMH, CKaIsIpHOE
MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BCKTOPLI.

HaxonuTh cyMMy BEKTOPOB W MPOW3BEICHHE BEKTOPA HA YHCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP TI0 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOpPIUHAT.

[IpumensTy reomerpuueckue (akThl JUISI PELICHUS CTEPEOMETPUUYECKHUX — 3aad,
NPEIONIArafoIIuX HECKOIBKO IIaroB pPEHICHUs, €CIU yCJIOBUS NMPUMEHEHUS 3aJaHbl B SBHOU
dbopwme.

Pemats mpocreiiiye reoMeTpuuecKre 3a1aud Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METO/1a.

Pemrate 3amaum Ha JOKa3aTeNbCTBO MATEMATHYECKMX OTHOIICHHH W HAaXOXKICHUE
TCOMETPUYECKUX BEJIIMYHMH 1O 00pa3liaM WU alropuTMaM, IPUMEHSS U3BECTHBIE METOIBI MPH
PCHICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3a1a4.

[IpuMeHATH NpoCTEHIINE IPOrPpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIL[MOHHBIE
CHCTEMBI IPU PEUICHUN CTEPEOMETPHUYUECKUX 3a/1aY.

[lpuBoAMTH, TpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPHPOJAEC W IKHU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATH MONYy4YEHHBIE 3HAHUSA HA IIPAKTUKE: aHAIM3UPOBATH PEAJIbHBIC CUTYallUU U
NPUMEHATh  HM3Y4YCHHBIC TOHATHS B  TPOLECCE IOMCKAa PEHICHHUS  MaTeMaTHYeCKU
cOpMYITHPOBaHHOW TPOOIEMBI, MOACITHPOBATh pPEATBHBIC CHTYyallMd Ha S3bIKE T€OMETPHH,
HCCIICAO0BATh MOCTPOCHHLIC MOJACIN C HCIOJB30BAHUCM I'COMCTPHUYCCKUX HOHATUH H TCOPCM,
anmapara aireOpsl; peniaTh NpakTUIeCKUe 3a1auu, CBI3aHHbBIC C HAXOXKICHHEM I€OMETPHUECKHIX
BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJinuecTBo yacoB
Ne HaunmeHnoBaHue pa3iesioB H TeM DJIeKTpOHHBIE (M (poBHIe)
Kontpoabubie | IlpakTuyeckue
n/m NporpaMMel Bcero oOpa3oBaTeibHbIE PecypcChl
padoTsI padoTsI
1 BeeneHne B CTEpEOMETPHUIO 10 https://resh.edu.ru/subject/17/10/
2 HpsMie 1 IIOCKOCTH B MPOCTPAHCTE. 12 1 https://resh.edu.ru/subject/17/10/
[MapamienbHOCTh MPSIMBIX U IIOCKOCTEH
3 HepHeHHHIfyMpHOCTB FIPAMBLE H 12 https://resh.edu.ru/subject/17/10/
MIOCKOCTEH
4 YTIIbI MEXTy IPSMBIMU U THIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/17/10/
5 MHororpaHHUKH 11 1 https://resh.edu.ru/subject/17/10/
6 O0BEMBI MHOTOTPAaHHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpCeHME: CeUCHNUs, PACCTOSHUS U YTIIbI 1 https://resh.edu.ru/subject/17/10/
OBIIEE KOJIMYECTBO YACOB T10 TTPOTPAMME 68 5 0



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaunmeHnoBanue pa3aejaoB U TEM

KoanuecTBo 4acoB

DyekTpOoHHBIE (LM (PPOBBIE)

Ne n/m Kontpoannbie = IIpakTHyeckue

NporpamMmbl Bcero o0pa3oBaTeJibHbIE pecypCchl
padoThI padoThI

Tena BpateHus 12 https://resh.edu.ru/subject/17/11/
OO0bEMBI TEN 5 https://resh.edu.ru/subject/17/11/
BekTopsl 1 KOOPAWHATEI B IPOCTPAHCTBE 10 https://resh.edu.ru/subject/17/11/
[NoBTOpeHue, 0000IICHNE, CUCTEMATH3AIIHS 7 1
3HAHUMI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




IHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoxa

KoanyecTBo yacon

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoTsI

Jara
U3ydeHus

DJIeKTpOHHbIE HH(POBbIE
o0pa3oBaTeibHbIE pecypchl

OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, PSIMast, TUIOCKOCTb,
npocTpancTso. [IpaBuia n3o0pakeHus
Ha PUCYHKaxX: N300pa’keHus MIOCKOCTEMH,
MapaIebHBIX MPSMBIX (OTPE3KOB),
CepeauHbI OTpe3Ka

https://resh.edu.ru/subject/17/10/

Tlonsrus: MEPECCKAOUINECA ITIIOCKOCTH,
NepeCcCKaroImuecs npsamas 1 miI0CKOCTb

https://resh.edu.ru/subject/17/10/

Tlonsrus: MEPECCKAOUINECA ITIIOCKOCTH,
nepeceKaromuecd npsamasi U rmioCKoCTb

https://resh.edu.ru/subject/17/10/

3HaKOMCTBO C MHOTOI'PaHHHUKAaMH,
n300paKeHNEe MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha TPOSKIIMOHHBIX YePTEIKAX

https://resh.edu.ru/subject/17/10/

HauanbHble cBeneHus o Kyoe u
MUpaMUJIE, UX pa3BEPTKU U MOJEIH.
CeueHust MHOTOI'PaHHUKOB

https://resh.edu.ru/subject/17/10/

HauanbHble cBeneHus o Kyoe u
MUpaMUJIE, UX pa3BEPTKU U MOJEIH.
CeueHust MHOTOI'PaHHUKOB

https://resh.edu.ru/subject/17/10/

ITousTHE 00 AKCHOMATHYIECKOM
MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPCOMETPHH U CICICTBUS U3 HUX

https://resh.edu.ru/subject/17/10/

ITousTHE 00 AKCHOMATHYIECKOM
MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPCOMETPHH U CICICTBUS U3 HUX

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

TlonsTie 00 aKCHOMATHYECKOM

9 ITOCTPOCHUHU CTEPEOMETPUN: aKCUOMBI https://resh.edu.ru/subject/17/10/
CTEPEOMETPHH U CIICICTBUS U3 HUX
[TonsiTre 00 akCHMOMaTHIECKOM
10 ITOCTPOCHUHU CTEPEOMETPUN: aKCUOMBI https://resh.edu.ru/subject/17/10/
CTEPEOMETPHH U CIICICTBUS U3 HUX
B3auMHOE pacroio)KeHHe MPSIMBbIX B
11 FIPOCTPARCTEE: TIEPECERAIOIIICTH, https://resh.edu.ru/subject/17/10/
napaJuie/ibHbIe U CKPEIIHBAIOIIHECS
npsMbIC
ITapannenbHOCTh NMPAMBIX U TIIOCKOCTEN
12 # MPOCTparCThe: HapaleIbHbIe Hpm\fl’le https://resh.edu.ru/subject/17/10/
B MPOCTPAHCTBE; MapaIeIbHOCTh TPEX
IPSMBIX
ITapannenbHOCTh NMPAMBIX U TIIIOCKOCTEN
13 B mipocTpaHcTBe: [lapamiensHocTh https://resh.edu.ru/subject/17/10/
IPSMO# U TITOCKOCTH
14 VTiIBI ¢ COHAIPABIEHHBIMU CTOPOHAMHM https://resh.edu.ru/subject/17/10/
15 Vron Mexay NPAMBIME B TIPOCTPAaHCTBE https://resh.edu.ru/subject/17/10/
16 Vron Mexay MPSMBIMH B TIPOCTPAaHCTBE https://resh.edu.ru/subject/17/10/
17 HapanneneHoCTE MI0CKOCTEIL: https://resh.edu.ru/subject/17/10/
napasuieNibHbIe TNIOCKOCTH
18 CBoiicTBa MmapaIeNbHbIX IIOCKOCTEH https://resh.edu.ru/subject/17/10/
TIpocreiiine npocTpaHCTBEHHBIE
19 (hurypsl Ha IMIOCKOCTH: TETPadAp, KyO, https://resh.edu.ru/subject/17/10/
napasuieseue;]
20 ITocTpoenue ceueHmit https://resh.edu.ru/subject/17/10/
21 ITocTpoenue ceueHmit https://resh.edu.ru/subject/17/10/
29 KonuTponbHas pabora o teme "IIpsiMbie

U IJIOCKOCTH B ITPOCTPAHCTRBE.



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[TapannensHOCTH NPSAMBIX M MIOCKOCTEN"

23

[lepnenauKynIpHOCTD NPSAMON U
IJIOCKOCTH: MIEPIIEHIUKYIIPHBIE MIPSMBIC
B IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

24

IIpsimbie mapauienbHbIE U
MEePIEHAUKYISIPHBIE K TUIOCKOCTH

https://resh.edu.ru/subject/17/10/

25

[IpsiMble napanienbHbIC 1
MIEPIICHANKYJIISPHBIE K TIIOCKOCTH

https://resh.edu.ru/subject/17/10/

26

IIpu3Hak nepneHauKyIIpHOCTH NPSAMON
Y TUTOCKOCTH

https://resh.edu.ru/subject/17/10/

27

IIpu3Hak nepneHuKyIIpHOCTH NPIMON
U TJIOCKOCTH

https://resh.edu.ru/subject/17/10/

28

Teopema o npsAMoN NEPNEHANKYIIPHON
IUIOCKOCTH

https://resh.edu.ru/subject/17/10/

29

Teopema o npsMOil NEPIEHIUKYIIPHON
ITIOCKOCTH

https://resh.edu.ru/subject/17/10/

30

Teopema o npsiMOil NEPIEHIUKYIIIPHON
ITOCKOCTH

https://resh.edu.ru/subject/17/10/

31

[leprienauKysp U HAKJIOHHBIE:
paccTosHUE OT TOYKH JI0 INIOCKOCTH,
paccTosHUE OT NPAMON J0 TUNIOCKOCTH

https://resh.edu.ru/subject/17/10/

32

[leprienauKynsp U HAKJIOHHBIE:
paccTosiHie OT TOYKH JI0 TUIOCKOCTH,
paccTosHUE OT MPAMOMN 10 MIOCKOCTH

https://resh.edu.ru/subject/17/10/

33

[lepnieHauKyIAp ¥ HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue OT MPSMOM [0 TUIOCKOCTH

https://resh.edu.ru/subject/17/10/

34

[lepnieHauKyIAp ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue OT MPSIMOM 10 TIIOCKOCTH

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

35

VYTIIBI B IPOCTPAHCTBE: YIOI MEXKAY
MPSIMOY M TITIOCKOCTBIO

https://resh.edu.ru/subject/17/10/

36

JIByrpaHHBIN yroJ, IMHEHHBIN yroi
JIBYI'PAaHHOTI'O yrja

https://resh.edu.ru/subject/17/10/

37

JByrpaHHbIi yroi, JMHEHHBIN yrou
JIBYT'PaHHOTO yria

https://resh.edu.ru/subject/17/10/

38

IleprieHIUKYISIPHOCTH TUIOCKOCTEH:
MIPU3HAK MIEPIICHINKYISIPHOCTH IBYX
IIOCKOCTEH

https://resh.edu.ru/subject/17/10/

39

TlepnieHAMKYISAPHOCTH MJIOCKOCTEMN:
MPU3HAK NEPICHIUKYISIPHOCTHU ABYX
IJIOCKOCTEN

https://resh.edu.ru/subject/17/10/

40

TlepnieHAMKYASAPHOCTD MJIOCKOCTEM:
MPU3HAK NEPICHIUKYISIPHOCTHU ABYX
IJIOCKOCTEH

https://resh.edu.ru/subject/17/10/

41

Teopema o TpEX NepIeHANKYIAPax

https://resh.edu.ru/subject/17/10/

42

Teopema o TpEX NepIeHANKYIAPAx

https://resh.edu.ru/subject/17/10/

43

Teopema o TpEX NepIeHANKYIAPax

https://resh.edu.ru/subject/17/10/

44

KonTponbHas pabota mmo remam
"TleprIeHAUKYISIPHOCTE TIPSIMBIX 1

Al

mI0cKocTeN" M "YTiIBl MEXIY NPSIMBIMHU

U IIOCKOCTSIMH"

45

Tlonsarue MHOTrOrpaHHukKa, OCHOBHBIC

OJIEMEHTBI MHOT'OI'PaHHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa

MHOT'OI'paHHUKa

https://resh.edu.ru/subject/17/10/

46

[Ipu3ma: N-yronpHas mpu3Ma; TpaHu U
OCHOBaHUS MPU3MEI; IpsIMAst |

HaKJIOHHAad MPU3MBbI; OOKOBas U MOJIHAS

MOBEPXHOCTH MPU3MBI

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

47

[Napannenenumnen, TpsSMOYTOIbHBIHA
napajiieJIeuIe] 1 €ro CBOMcTBa

https://resh.edu.ru/subject/17/10/

48

[Mupamuna: N-yronpHasi MUpaMuaa, FpaHu
U OCHOBaHME IMpaMHU]Ibl; OOKOBas U
MOJTHASI TOBEPXHOCTH MUPAMHIBL;
IpaBWIbHAs U yceuEHHasl MpamMuaa

https://resh.edu.ru/subject/17/10/

49

[IpaBuinbHBIE MHOTOTPAaHHUKY: IOHATHE
IPaBWIBHOTO MHOI'OTPAHHHKA,
MpaBUJIbHAS TIPU3Ma U IpaBHIIbHAS
nUpamMu/ia; NpaBUiIbHAs TPEYTOJIbHAs
MUpaMUa ¥ MPaBUWIBHBINA TETPasap; Kyo

https://resh.edu.ru/subject/17/10/

50

[IpencraBieHue o MPABHIBLHBIX
MHOTOTPaHHHUKAX: OKTadIp, JOICKadIP U
HUKOCadIp.

https://resh.edu.ru/subject/17/10/

51

CuMMeTpHs B TPOCTPAHCTBE: CHMMETPHS
OTHOCUTEJIBHO TOYKH, MPSMOH,
TUIOCKOCTH. DJIEMEHTHI CHMMETPHH B
MMpaMuJIaX, NapauieIenuIeaax,
MPaBUIIEHBIX MHOTOTPaHHUKAX

https://resh.edu.ru/subject/17/10/

52

Brrunicnenue 3neMeHTOB
MHOTOTPaHHUKOB: pEOpa, TUaroHaH,
YTIIBI

https://resh.edu.ru/subject/17/10/

53

[Tnomaab GOKOBO MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH MPSIMOU MPU3MBI,
TJIOMIAh OCHOBAHUHN, TeOpeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOU MPU3MBI

https://resh.edu.ru/subject/17/10/

54

[Tnomraae GOKOBO MOBEPXHOCTH H
MTOBEPXHOCTH TIPABWILHON TTUPAMHU/IEI,
TeopeMa O TUIOIaa OOKOBOM
TOBEPXHOCTU YCEUEHHOM MUpaMUIbI

https://resh.edu.ru/subject/17/10/

55

Kontponbnas pabota o teme



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

"MHororpaHHuku"

56 [Tonstue 06 00BEME 1 https://resh.edu.ru/subject/17/10/
57 O0BEM TUpaMuIbI 1 https://resh.edu.ru/subject/17/10/
58 O0BEM UpaMUIBI 1 https://resh.edu.ru/subject/17/10/
59 O0BEM UpaMUIBI 1 https://resh.edu.ru/subject/17/10/
60 O0BEM UpaMUIBI 1 https://resh.edu.ru/subject/17/10/
61 OO0BEM MIPU3MBL 1 https://resh.edu.ru/subject/17/10/
62 OO0BEM IPU3MBL 1 https://resh.edu.ru/subject/17/10/
63 OO0BEM MIPU3MBL 1 https://resh.edu.ru/subject/17/10/
64 KouTponbHas pabora o teme "O0bEMBI 1

MHOTOTpaHHHUKOB"

[ToBTOpenwue, 06o0IICHIE
65 crucreMarn3anus 3HaHui. [locTpoeHne 1

CCYCHHI B MHOTOTPaHHUKE

IToBTOpeHwue, 0000IICHIE

CUCTEeMAaTH3alus 3HaHUH. Berancnenve
66 paccrosHuii: Me>1f;[y JIByMsI TOYKaMH, OT 1

TOYKH JI0 TIPSIMOH, OT TOYKH 0

TUTOCKOCTH, MEXTy CKPEIIUBAFOIIIUMHUCS

PSIMBIMU
67 Hrorosast KOHTpOJIbHAsI paboTa 1

IToBTOpeHue, 0000IICHIE

CUCTEeMAaTH3alus 3HaHUH. Berancnenve
68 YIIJIOB: MEXTY CerHII/IBaIf)HII/IMI/ICH 1

MPSIMBIMU, MEXTy TPSIMOM U

IJIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIIOB

MEXY TTOCKOCTSIMHU

OBUIEE KOJIMYECTBO YACOB T10 68

[TPOT'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabHbIe
padoThI

IIpakTH4eckne
padoThI

JlaTa
H3yUYeHus

DJ1eKTpPOHHbIE HU(pPOBLIE
o0pa3oBaTeJIbHBIE pecypChl

Cdepa u map: ueHTp, paauyc, IMaMmeTp;
IUIOIA/Ib TIOBEPXHOCTHU Cepbl

https://resh.edu.ru/subject/17/11/

BzauMHoe pacnionoxxenue chepsl 1
IUIOCKOCTH; KacaTelbHas INIOCKOCTb K
cdepe; momangs chepsl

https://resh.edu.ru/subject/17/11/

Uzobpaxkenue cdepsl, mapa Ha
miockoctr. CedeHus mapa

https://resh.edu.ru/subject/17/11/

[{urHApHYecKas MOBEPXHOCTD,
o0pa3yroinue MITHHIPUIECKOM
MMOBEPXHOCTH, OCh IHIHMHPUICCKOM
HOBEPXHOCTH

https://resh.edu.ru/subject/17/11/

HuauHap: ocHOBaHUS U OOKOBast
MTOBEPXHOCTh, 00pa3yIOIIast U OCh;
IJI0IIaak OOKOBOI U IIOJTHOU
MTOBEPXHOCTH

https://resh.edu.ru/subject/17/11/

M3obpakeHue MIIMHIPA HA
miockocTH. Pa3BépTka munmmHapa.
CeueHns nuuHAPA (TUIOCKOCTEIO,
MapauIeIbHOW WIH NMEPIICHANKYIIPHON
OCH IIJIMHIPA)

https://resh.edu.ru/subject/17/11/

Konuueckast moBepxHOCTB,
obpa3zyromye KOHHIECKOM
MMOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYECKON MTOBEPXHOCTH

https://resh.edu.ru/subject/17/11/

Konyc: ocHOoBaHuUe U BepIIMHA,
o0pa3yroInas U OCh; TIIOIMaas OOKOBOH

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

M TIOJTHOH HOBCPXHOCTHU

Y ceu€HHBIN KOHYC: 00pa3ylomue u

9 BBICOTA; OCHOBAaHMS U OOKOBas https://resh.edu.ru/subject/17/11/
MOBEPXHOCTH
N3o0pakeHHe KOHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHuns KoHyca

10 (TUTOCKOCTRIO, TTapajuIeNbHOM https://resh.edu.ru/subject/17/11/
OCHOBAHHUIO, U TIOCKOCTEIO,
MpOXOoAsLIel Yepe3 BEpLINHY)

11 Kombtiaiuis Teil Bpatieris i https://resh.edu.ru/subject/17/11/
MHOTOTPaHHUKOB
MHororpaHHuK, OUCaHHBIA OKOJIO

12 cdepsr; chepa, BIUCaHHAS B https://resh.edu.ru/subject/17/11/
MHOTOTPaHHUK WJIH B TEJIO BPAICHUS

13 Horsrmie 06 obsene. Ocronitsie https://resh.edu.ru/subject/17/11/
CBOMCTBa 00BEMOB TeI

14 O0BEéM nunuHapa, KOHyca https://resh.edu.ru/subject/17/11/

15 O06BEM mIapa u wiomaas chepsl https://resh.edu.ru/subject/17/11/
ITomoOHbIE TeIa B IPOCTPAHCTRBE.

16 COOTHomeHHiI Mem{[y THTOTHA/MIT https://resh.edu.ru/subject/17/11/
MIOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX
Teln

17 Konrposas pabora no remam "Tena https://resh.edu.ru/subject/17/11/
Bpauienus” u "O0bemsl Ten"

18 Bexktop na miockocTh i & https://resh.edu.ru/subject/17/11/
NPOCTPAHCTBE

19 Cro)eHne 1 BEIYMTAHHE BEKTOPOB https://resh.edu.ru/subject/17/11/

20 VYMHOK€EHHE BEKTOpa Ha YUCIIO https://resh.edu.ru/subject/17/11/

21 Pasiosetiite BekTopa 1o Tpe https://resh.edu.ru/subject/17/11/

HEKOMILIaHApHBIM BekTopam. [IpaBuio



https://resh.edu.ru/subject/17/11/
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Hnapajjiejenuincaa

22

Pemenue 3ama4, CBA3aHHBIX C
NIPUMEHEHNEM TPaBUI JEHCTBUIA C
BEKTOpaMHu

https://resh.edu.ru/subject/17/11/

23

[IpsiMoyTonbHAs cucTeMa KOOPAWHAT B
npoctpancTBe. KoopauHaThl BEKTOpA.
IIpocreiimne 3aa4u B KOOpAUHATAX

https://resh.edu.ru/subject/17/11/

24

Yron mexay BekTopamu. CkaisipHOe
MIPOU3BEICHIE BEKTOPOB

https://resh.edu.ru/subject/17/11/

25

Brruncnenue yrioB MexIy NpsMBIMA U
IJTIOCKOCTSIMU

https://resh.edu.ru/subject/17/11/

26

KOOpI[HHaTHO-BCKTOpHBIfI MCTOJ IpH
PEUICHUHN I'€COMETPUICCKUX 3aJiad

https://resh.edu.ru/subject/17/11/

27

KonTponbHas paboTta 1o teme
"BekTops! M KOOPIUHATHI B
npocTpaHcTBe"

28

[ToBTOpeHwue, o6o0IICHNE 1
cucTeMaTH3anys 3HaHui. OCHOBHbIE
¢urypsl, GpaxTbl, TEOPEMBI Kypca
IUTAHUMETPUN

29

[ToBTOpeHwue, 0000IICHHE 1
cucTeMaTH3anys 3HaHui. OCHOBHbIE
¢urypsl, GpaxTbl, TEOPEMBI Kypca
IUTAHUMETPUHN

30

[ToBTOpeHwue, 0000IICHHE 1
cucTeMaTU3alusg 3HaHUH. 3amaun
IJTAHUMETPHUH U METOJIBI X PEIICHUS

31

[ToBTOpeHwme, 00o0IICHNE 1
cucTeMaTu3alys 3HaHui. 3agaun
MTAHUMETPHUU U METOMBI UX PELICHUS

32

[ToBTOpeHwme, 00o0IICHNE 1



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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cuctemarusanys 3HaHui. OCHOBHBIE
¢urypsl, GpaxTbl, TEOPEMBI Kypca

CTEpPEOMETPHU

33 HroroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpeHwMeE, 0606H16HI:I6 u 1
CHUCTEMATU3AIUS 3HAHUH

OBIIEE KOJIMYECTBO YACOB T10 34

[TPOI'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 VYUEHUKA

* Maremaruka. ['eomerpus / Mepansak A.I'., Homuposckuii I.A., [Tonskos B.M.; mox
penakuuei [Togonsckoro B.E, OGmiecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M3narenbekuii
nenTp «BEHTAHA-I'PA®y»; Axunonepuoe o6miectBo «M3marensctBo «IIpocBemennes

» Marematuka. ['eomerpus, 11 kmace/ Mepsnsk A.I'., Homuposckuii I.A., Ilononckwuii B.b.,
SAxup M.C.; mox penakmueit [lononsckoro B.E., O6mecTBo ¢ orpaHndeHHOM

otBeTcTBeHHOCTHIO0 M3narensckuii nentp «BEHTAHA-I'PA®y; AxumonepHoe o011ecTBO
«3marenscTBO «lIpocBemenne»

METOANUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

YMK «Maremaruka» A. I'. Mep3msik, B. b. [Tononckuit, M. C. Skup, E. B. byko

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/17/10/
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