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COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS ~ CTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.

B3anMmHoe pacnonoxeHue IpsMBIX B MPOCTPAHCTBE: II€pECEKaroLHecs,
napajuleJIbHble W CKpeIMBaronuecs mnpsmbsle. [lapaienbHOCTs NpAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IMAPAJUIENbHBIE IMPSAMBIE B MPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSAMBIX; MAPAIIIEIBHOCTh MPSMOW U MIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJd MEXAY NPSIMBIMH B IIPOCTPAHCTBE.
[TapanienbHOCTB IJIOCKOCTEM: napaJiyieIbHbIC IJIOCKOCTH; CBOWCTBA
napajuieNbHbIX —IuiockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UIypbl Ha
IUIOCKOCTHU: TE€Tpadip, KyO, mapajuieNenumnes]; IOCTPOSHUE CEUCHUIA.

IleprieHIUKYIJISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIEHINUKYJIAPHBIE NIPSMBIC B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIENbHBIE W IEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISPHOCTH MPSAMOA M IUIOCKOCTH, TEOopeMa O NpsIMOH
NEPIEHAUKYIAPHON IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YIOJI MEXIAY MNPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM Yrojdl JBYI'PAHHOIO  yrija.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  HOPOEKIHUs  (QUIrypsl Ha  IUIOCKOCTb.
IleprieHIUKYJISPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIEHIUKYJIAPHOCTH  ABYX
I0cKocTer. TeopeMa 0 TpEX MEePIEeHAUKYIISIpax.

MHoOrorpaHHuKH

[ToHsATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIE
Y HEBBINYKJIbIE MHOIOTPAHHMKHU; pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yrosnbHas
npu3Ma; TpaHU M OCHOBAHUS MPHU3MBIL, MpsiMas U HAKIOHHAs MPU3MbBL; OOKOBas U
NIOJIHAS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYT OJIbHBIN
napajiesienunen U ero cBoicrsa. llupamupa: N-yronbHas nupamuaa, TpaHd U
OCHOBaHHUE NMHpaMUbl; OOKOBas U MOJIHAS TOBEPXHOCTh MMUPAMMU/IbI; PABUIIbHAS U
yced€HHasg MHpaMHAd. OJEMEHTBl Npu3Mbl W nupamuiabl. lIpaBunbHbIE
MHOTI'OTPaHHUKU: TMOHSATHE MPABUIBHOIO MHOIOTPAHHMKA; MPaBWIIbHAS NpU3Ma U
NpaBUWJbHAS NUpPaMU/a; MpPaBUIbHAsA TPEYrojibHAs MHUpaMHUa W TPaBUJIbHBIN
Terpasap; KyO. IlpeacraBieHune O NpPaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
noJeKka’ip 1 ukoca’ip. CedeHus: NpU3Mbl U TUPAMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B NHpPAMUJAX, HapaJlIeenuIenax,
IIPaBUJIbHBIX MHOTOIPaHHUKAX.



Bbruncienue 35€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHajid, YTJbl.
[Inomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIalb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU TNPABWIBHOW MUPAMUJIBI,
TeopeMa O Iulomand ycedéHHoM mupaMuibl. [lonstue o0 o0béMe. OO0BEM
OUPAMUIBI, TPU3MBI.

[TonoOnuble Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMu TTOJIOOHBIX TEJI.

11 KJIACC

TeJsia BpameHus

Hununapuyeckas [IOBEPXHOCTD, oOpa3yromue HAJTAHAPUYIECKON
MOBEPXHOCTH, OCh LWJIWHJPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUSA U
OOKOBasi MOBEPXHOCTh, OOpa3ywolas MU OCh; IUIONMIAJb OOKOBOM U MOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: OCHOBaHME U BeplMHA, 00pa3yrolias
U OCh;, IUIONAAh OOKOBOM U TIOJTHOM TOBEPXHOCTH. Y CEUEHHBIM KOHYC:
oOpa3yrolye U BhICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, TUAMETpP; IUIOMAAL MOBEPXHOCTH C(hepHl.
B3auMmHoe pacnionoxenue chepsl U IIIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
10 b CQepBhl.

N3o0pakeHne e BpalieHus Ha MI0CKOCTH. Pa3BépTka UIMHIpA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKoJIO cdephl; chepa, BOHcaHHASE B MHOTOTPAaHHUK, WU TEJO
BpAallICHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMeE
OpsIMOYTOJIBHOIO TMapasuienenunena u ciuefactBus u3 He€. OObEM UUIUHIPA,
KoHyca. O0BEM 11apa u miomaab cepsol.

[Togo6ubie Tenma B mpoctpaHcTBe. COOTHOLIGHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TEJI.

Ceuenust mwinHApa (MapaUyieIbHO U MEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (MmapajijielbHOE OCHOBAHUIO U TPOXOASIIEE uYepe3 BEpIIMHY), CEUCHUS
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrop Ha mmockoctu U B mpocTpaHcTBe. ClI0KEHNE U BEIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. Pa3ioxkeHne BekTopa 1Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamnenenunena. Pemenue 3amay, CBSI3aHHBIX  C
IIPUMEHEHHEM TIpaBWJI JEUCTBUM € BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaumnatel Bekropa. I[lpocreimme 3amaun B
KOOpAMHATaX. YTOoJl MEXIy BekTopamu. CKaIIpHOE MNPOU3BEIAEHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPH PELICHUH T€OMETPUYECKUX 3a]1ay.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHHUSA MPOrPaMMbl y4yeOHOTO TMpeaMmeTa
«MaremaTuka» XapaKTepU3yITCs:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO WIE€HAa POCCHUICKOrOo 00IecTBa, TMpeACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAxX (PYHKITMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
npoleayp TpaxaaHCKOro oOimecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJCHCTBOBaTh C COLMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUAMY ¥ Ha3HAYCHHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IPaKJaHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY U HACTOSIIEMY POCCUICKONM MaTEMATHKH, LIECHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM LIKOJIBI,
K HCIOJB30BAHUIO ATUX JOCTIKCHHN B JPYrux HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM JIYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, HATHUYECKOTO  TOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATEIIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOIO Oy IyIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUYAS ACTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajaad, peueHui, paccy X aeHU;
BOCIIPUMMYHMBOCTBIO K MATEMATHUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MAaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 0e30MacHoro oopasa >KM3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMHUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATUH U

OTZIbIXA, peryispHas dusnueckas AKTUBHOCTB); (bu3nYEecKoro
COBEPILIECHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JESITENbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOWS, MHTEPECOM K
pazauuHbiM  chepaM  Mpo(ecCHOHAIBHON  JIEATCIIBHOCTH,  CBS3aHHBIM  C
MaTEeMAaTUKOW MU €€ MPUIOKCHHSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mpodeccurt W peamu3oBBIBaTH COOCTBEHHBIC >KM3HEHHBIC TUIAHBI;



TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K  MaTeMaTUYeCKOMY OOpa3oBaHHMIO U
CcaMOOOpPa30BaHUI0 HAa MPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIIPABICHHOCTH.

JKOJIOrHYeCcKoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO HKOJIOTHYECKON KyJIbTYpbl, TMOHUMAHHEM BIIASHHUS
COLMAIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOU
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa dSKOJOTMYECKHX MpobiieM;
OpUEHTAallMEll Ha MPUMEHEHUE MATEMAaTHYECKHUX 3HAHUU JJIsI pElleHUs 3a1ad B
0o0JlaCTH  OKpYXAaIoIlllel cpelbl, IUIAHUPOBAHUS TOCTYNIKOB U OIIEHKH HX
BO3MOJKHBIX ITOCJIEICTBUMN JJIs1 OKPYKAIOLIEN CPELBI.

LleHHOCTH HAYYHOI'0 NO3HAHMS:

c(OpPMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, TMOHUMaHUEM
MaTEMaTUYECKON HayKh Kak c@epbl YEIOBEUECKOW JeSITeIbHOCTH, ITAloB €€
pa3BUTHA W 3HAYUMOCTH JJI1 PAa3BUTHS UUBWIM3ALHUH; OBJIAJCHUEM SA3bIKOM
MaTeMAaTUKH M MaTeMaTUYECKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYI0 M HMCCIEAOBATEIBCKYIO AEATEIbHOCTH
WHJMBUIYaJIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOECHUSA MPOrpaMMbl YYEOHOro MpeaMmeTa
«Marematuka» XapaKTepU3yoTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCATbHLIMU PECYIAMUSHLIMU OCUCBUAMU.

1)  Vuusepcanvuvie  noznasamenvHvle  Oeilicmeus,  obecneuugarom
Qopmuposanue 06a306b1X KOSHUMUBHLIX HPOYECCo8 00yuarowuxcs (oceoenue
Memo0o8  NO3HAHUA ~ OKpYXCarowe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCCIe008ameNbCKUX onepayuti, ymeHui pabomams ¢ uHgopmayue).

basoBbie jlornueckue aeiicTBUA:

e BBIIBIITH U XapaKTEPU30BaTh CYILIECCTBEHHBIE NIPU3HAKKA MaTEMaTHYECKUX
OOBEKTOB, TOHSATHI, OTHOLICHHM MEXAYy MNOHATHSIMH;, (OPMYIUPOBATH
ONpEACIICHUs]  TMOHSATUH;  YCTAHABIMBATH  CYIIECTBEHHBIA  MPHU3HAK
KJaccu(UKauy, OCHOBaHUA sl OOOOIIEHWS M CpPaBHEHUS, KPUTEPUU
IIPOBOJMMOIO QHAJIU3a;

e BOCIpUHUMATh, (POPMYIUPOBATH U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEpAUTENbHbIE U OTPULATENbHBIC, €AMHUYHBbIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIBIKITH  MAaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEUMsT B (akTaxX, AAaHHBIX, HAONIOACHUSAX U YTBEPKICHUSIX;



npeayiaratb ~ KpUTEpUM  JUISL  BBIABICHUSI  3aKOHOMEPHOCTEH U
IIPOTUBOPEYUHNIA;

e JIeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUEHU 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTH4YEeCKHUX
YTBEPXKAEHUN (MpsSMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOJUTH TPUMEPbl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJIC€HHS U BBIBOIbI;

e BBIOMpATH CTHOCOO perieHus: yd4eOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pElICHUs, BBIOMpaTh HauboJIee NOAXOASNUNA ¢ Y4ETOM
CaMOCTOSITEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/bCKHe AeiCTBHA:

e HCIIOJIB30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
(GbopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
yCTaHaBJIMBaTh  MCKOMOE W  JaHHoe, (opMUpOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
o0BbeKTa, SBJIECHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBIICHUSIMH, MPOIIECCAMU;

e  CaMOCTOSITENBHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3yJbTaTaM
MPOBENEHHOIO HAOIIOJEHUS, HCCIENOBAHMS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTATOB, BEIBOJIOB U 0000IIICHMIA;

e TMPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, & TAKXKE BbIIBUIATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

PabGora ¢ undopmanmeii:

e BBIBIATH JACPUIMTHI UHPOPMALIUU, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHUS 3a]1a4u;

e BBIOMpaTh WH(DOpPMAIMIO U3  HUCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYypHUpOBaTh MH(GOPMAIHIO, TIPEACTABIATh €€ B Pa3IUYHBIX (OpMaXx,
WUTIOCTPUPOBATh TpadUyecKy;

e OIICHUBATH HaAEKHOCTh uHdopmanuu o CaMOCTOATENbHO
c(hOpMYITHUPOBAHHBIM KPUTEPHSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  0Oecneuusarom

CchOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUaAOUJUXCAL.

OO0uenue:



BOCIIpUHUMAaTh U (OPMYIHUPOBATH CYXICHHSI B COOTBETCTBHUU C
YCIIOBUSIMU U LIEJISIMH OOILIEHHSI; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M MHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOAY pelIeHus 3a7a4r, KOMMEHTUPOBATh MTOJIyYEHHBIN pe3ybTaT;

B X0/ 00CY>KIEHHs 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoOJIeMbl, perIaeMoil 3aJ1aum, BbICKa3bIBaTh UEH, HAIIEJICHHbIE HAa MTOUCK
pEIIeHMsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHajora, oOHapyXUBaTh pa3Myhe U CXOJCTBO MO3UIIUN; B
KOppeKTHOH popme GpopMyarpoBaTh pa3HOIIaCHs, CBOU BO3PAKECHUS;
NPENCTaBIATh  pPE3yJabTaThbl  pELIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C Y4ETOM 3aJ1a4 NMPE3EeHTAIMN U OCOOCHHOCTEN ayUTOPHUH.

CoTpyaHu4ecTBoO:

3)

MOHWMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOWM |
WHIMBUIYAJIbHON pabOoThI PU pElIeHUH YIeOHBIX 3a/1a4; MPUHUMAThH 1IeITh
COBMECTHOW JEATEIHHOCTH, IUIAHWPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboThI, pacTipeieNsaTh BUABI pabOT, JOTOBApUBATHCS, OOCYKAAThH TIPOIECC
U pe3yibTaT padoThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKaeHUsI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» M WHBIE); BBINOJHATh CBOK 4YacTh paOOThl U
KOOpJIWHUPOBATh CBOW JIEHCTBHUA C JPYTMMH YiI€HAMH KOMAaHJIbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT TO KPUTEPHUSIM,
cOopMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH ILJIAH, AITOPUTM PEHICHUS 3a]laul, BRIOUPATh CIIOCO0 perieHus
C y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM C YYETOM HOBOM
uHopMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHM [IO3HABATEJIILHOM peQuieKCMM KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUN M MBICIUTENBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJS —Ipolecca M|
pe3yJibTaTa pelIeHUsI MATEMAaTUYECKOW 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEHICHUU
3a7a4i, BHOCHUTb KOPPEKTHUBBI B JEATECIBHOCTH HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pE3yNbTaTa ILEINM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JTOCTHKEHHUS WIM HENOCTHKECHMS PE3YJIbTATOB AEATEIBHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY NMPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATBI

10 KUIACC

OnepupoBath MNOHATUSAMHU: TOUKA, IPsIMAasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX IPU PELICHUU
r€OMETPUYECKUX 3aa4.

OnepupoBath NOHATUSIMU: MAPAILIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEMN.

KnaccupunupoBaTe B3aUMHOE pacIOIOKEHHUE MNPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MNOHATHUAMH: JBYIPAHHBIA YIOji, TPaHW JBYTPAaHHOrO Yrija,
pedpo ABYrpaHHOro yria; JUHEHHBIM Yrojl JBYIPAHHOIO yria; rpajaycHas mepa
JBYTPAHHOT'O YyIJIA.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHUK, BBIMYKIBIA U HEBBITYKIBIN
MHOT'OT'PaHHHUK, 3JIEMEHTHl MHOIOTPAaHHUKA, IPABUIIbHBIN MHOTOTpPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUJBl MHOTOIPAaHHHMKOB (IMHpaMUa; NpHU3Ma,
OpSMOYTOJIbHBIN Mapaienenumnes, Kyo).

KnaccupummpoBath ~ MHOTOrpaHHHKH,  BbIOMpass ~ OCHOBaHUS Ui
Kjaccupukanuy (BBINYKJIbIE M HEBBINYKJIBIE MHOTOTPAHHUKHW; MPaBUJIbHbBIE
MHOT'OIPaHHUKH; MPSMBIE U HAKJIOHHBIE IPU3MBI, TapaJljIeNICUIEeb]).

OnepupoBaTh NOHATUIMHU: CEKYIIas INIOCKOCTh, CEYEHNE MHOI'OTPAHHUKOB.

OOBACHATH NPUHLUIBI TIOCTPOEHUS CEYEHHU I, UCIOIb3YSI METOJL CIEA0B.

Ctpoutrh ceyeHUss MHOTOIPAHHHUKOB METOJOM  CJIEJOB,  BBINOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (UTyp: BUA
CBepXy, COOKY, CHH3Y.

Pemrats 3amaun Ha HAXOXKACHHE T€OMETPUUECKUX BEIMYMH MO 00pa3laM Win
aIropuT™MaM, MPUMEHSS] W3BECTHbIE AHAJUTUYECKUE METOAbl MpPU PEHICHUU
CTaHJApPTHBIX MATEMaTHYECKUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKM JIO TMPsAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOLIUMHUCS MPSMBIMU.

Pemate 3a7aun Ha HAXOXKACHUE T€OMETPUUYECKUX BETMYUH MO 00pa3laM WiH
QIropuTMaM, MPUMEHSS U3BECTHbIE AHAJUTHUYECKUE METOAbl MpPHU PpEIICHUU
CTaHAAPTHBIX MaTEeMaTUYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMHUCA MPSAMBIMH, MEXIAYy MPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boraucisate 00bEMBI U TUIOMAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
OUpaMuaa) C TOpUMEHEHHUEM (OpMYJ; BBIUUCIATH COOTHOLIEHUS MEXIY
IUIOLIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMu OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH W HHTEPHPETHUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUrypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAaX.

[Ipumenats reomerpuueckue (aKThl Ui PEHICHUS CTePEeOMETPUUECKHUX
3a1a4, IPEANOJaralinX HECKOJIbKO IAaroB PEUICHUs, €CIU YCIOBUS PUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

[IpumenaTs nOpocTediMe NPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI [P PEILICHUH CTEPEOMETPUUECKHUX 3a/1a4.

[IprBOOWTE HpUMEpPBl MATEMAaTHYECKHWX 3aKOHOMEPHOCTEW B IPHUPOAE H
YKU3HH, pACIIO3HABATH NPOSIBIEHUE 3aKOHOB F€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAIU3MPOBATH DPEAIbHBIE
CUTyallud W IIPUMEHATh H3YYEHHBIC IIOHATHS B IPOLECCE IIOUCKA PELICHUA
MaTeMaTU4YeCKu C(HOpMYyTUPOBAHHOM MpPOOJIEMBbl, MOJEIUPOBATH PEATbHbIE
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh TMOCTPOEHHBIE MOJEINU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TIOHITHI U TEOpEM, arrapara aareOpsl; peniaTh
IIPaKTUYECKHUE 34141, CBA3aHHBIE C HAXOKICHUEM IT'€OMETPUUECKUX BEJINYMH.

11 KIIACC

OnepupoBaTh MOHSATUAMU: I[WIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrollne
HWINHAPUYECKOW  MOBEPXHOCTH;  IIWIMHAP,  KOHWYECKass  IMOBEPXHOCTb,
o0pa3syrolue KOHHYECKON MOBEPXHOCTH, KOHYC; c(hepruyecKkas moBepXHOCTb.

PacnioznaBath Tena BpamieHus (LIUJIMHIDP, KOHYC, cdepa U map).

OOBSCHATD CITOCOOBI TOTYyYEHUS TeJl BpallleHusl.

KnaccudunmpoBars B3auMHOE pacnoyioxkeHue cepbl U MIOCKOCTH.

OmnepupoBath MOHATHUSMHU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BBHICOTA
CEerMEHTA; IIApOBOM CIIOM, OCHOBaHME IIAPOBOT0O CJIOS, BBHICOTA IIAPOBOrO CIOS;
I1apOBOU CEKTOP.

Beruucnare 00BEMBI M IUIOHIAM  TOBEPXHOCTEH TeNn  BpallleHuUs,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalleHUs.

BbIYuCHISITh COOTHOIICHUSI MEXIY TUIONIAJSIMU MTOBEPXHOCTEH M 00bEMaMU
NO00HBIX TEll.



N3o0pakath m3ydaemple (QUTYpBl OT PYKH M C TNPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEN BPAILICHUS.

W3BnekaTh, HHTEPHIPETHPOBATH M MPeoOpa3oBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BpInoNHATE [EUCTBHUS CHOXKEHUS BEKTOPOB, BBIYUTAHUSL BEKTOPOB U
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJaIO0T.

[IprMeHATH MpaBUIIO ApaJUIEICIIUIIEAA.

OnepupoBaTh MOHATUAMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOP,
MOZAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB M NMPOU3BEAEHUE BEKTOPA HA YUCIIO, YOI MEXKIY
BEKTOPAMH, CKaJIApPHOE IPOU3BEICHUE, pACKIaAbIBAaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumenaTs reomerpuueckue (aKTbl Ui PEHICHUS CTePEeOMETPUUECKHUX
3a1a4, IPEANOIaralinX HECKOJIBKO IaroB PEUICHNUs, €CIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pemate mpocreiinine reoMeTpuyecKkue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOTO METOAA.

Pemate 3amaum Ha [0KAa3aTelbCTBO MAaTEMAaTHYECKMX OTHOLICHHW W
HaXO0XJAEHUE T€OMETPUUYECKUX BEJMYUH MO 00pa3liaM WK alrOpUTMaM, TPUMEHSS
W3BECTHBIE METOBI PU PEUICHUU CTAHIAPTHBIX MAaTEMAaTHUYECKUX 3a/1a4.

[IpumenaTs nOpocTediMe NPOrPAMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI [P PEILICHUH CTEPEOMETPUUECKHUX 3a/1a4.

[IprBOaWTE NpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEN B MPUPOAE H
YKU3HM, pACTIO3HABATH MIPOSIBJICHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMy4YEHHBIE 3HAHWS HA IPAKTUKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4YecKu CHOpMyIUpPOBAaHHON MpOOJIEeMbl, MOJIEIUPOBATH pPeaJbHbIE
CUTyalldd Ha $3bIKE TE€OMETPUHU, MCCIENOBaTh IIOCTPOECHHBIE MOJEIHU C
UCII0JIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; pemarhb
IIPaKTUYECKHUE 33141, CBA3aHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonrTpoabnsie | IIpakTnuyeckue
n/n NPOrpamMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTsbI
pecypchbl
1 BBeneHue B cTepeoMeTpuIo 10 1 http://resh.edu.ru/
5 [IpsiMbIe 1 MIIOCKOCTH B HpOCTpaHCTBe.V 12 1 htto://resh.edu.ru/
[TapamutenbHOCT NPSIMBIX U TUIOCKOCTEN
I1
3 °P HeHHHIfyMpHOCTB TPAMBIX H 12 http://resh.edu.ru/
IJI0CKOCTEN
4 VYTibl MEXay TPSAMBIMH U TUIOCKOCTSIMH 10 1 http://resh.edu.ru/
) MHororpaHHUKI 10 1 http://resh.edu.ru/
6 OO0BEMBI MHOTOTPAaHHUKOB 1 http://resh.edu.ru/
7 [ToBTOpEHME: CeyeHunsl, paCCTOSIHUSA U YIJIbI 1 http://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE

HaumMeHoBaHHe pa3iesioB U TeM nugpoBbie

Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE

padoTbI padoThI
pecypchbl
Tena Bpamenus 12 http://resh.edu.ru/
OOBEMBI TEN 5} 1 http://resh.edu.ru/
BekTops! 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 http://resh.edu.ru/
IT 600
OBTOpEHHE, 0B0 merUIe, 7 1 http://resh.edu.ru/

cUCTeMaTHU3alMsl 3HAaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne uudposBbie
/i Tema Ypoka Beero KOHTpOJ‘IbHLIe HpaKanecmle 06pa3OBaTeJILHble
padoTsbI padoThbI pecypen
OCHOBHbIE IOHSTHUS CTEPEOMETPUU: TOUKA,
npsiMas, MI0CKOCTb, MPOCTpaHcTBO. [IpaBuina
1 M300pakKeHUS Ha PUCYHKAX: U300PaKCHHS 1 http://resh.edu.ru/
TJIOCKOCTEH, MapajuieTbHbIX MPSMBIX
(0Tpe3KoB), cepeANHBI OTPE3Ka
[TpaBuna nzobpaxeHust Ha PUCYHKAX:
2 M300pakeHUS TUIOCKOCTEH, TapalIeIbHBIX 1 http://resh.edu.ru/
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
3 [onsiTus: nepecexarommecs MIOCKOCTH, 1 htto://resh.edu.ru/
NepeceKaroIrecs npsimasi ¥ IOCKOCTh
3HaKOMCTBO C MHOTOI'paHHUKaMHU,
4 n300pakeHNEe MHOTOTPAaHHUKOB Ha 1 http://resh.edu.ru/
pUCYHKaX, Ha MPOEKIIMOHHBIX YepTexkax
HauanwsHbie cBeieHUs 0 KyOe U Mupamu/e,
5 ux pa3BEPTKU U Moaeu. CeueHust 1 http://resh.edu.ru/
MHOTOIPaHHUKOB
HauansHbie cBeneHus o kyoe u mupamusie,
6 uX pa3BEépTku U Moaenu. CeueHust 1 http://resh.edu.ru/
MHOTOIPaHHUKOB
7 [Tousatue 00 akcHOMaTHYECKOM OCTPOSHUH 1 htto://resh.edu.ru/

CTEPCOMETPUHN: AKCUOMBI CTCPEOMECTPHUU U



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

CJIICACTBHA U3 HUX

[lonsiTue 006 akCMOMaTUYECKOM ITOCTPOECHUN

8 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUHU U http://resh.edu.ru/
CJIEJICTBUS U3 HUX
[Tonatue 00 akcMOMaTHYECKOM OCTPOCHUU
9 CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U http://resh.edu.ru/
CJIEJICTBUS U3 HUX
10 'I'(OHTponLHa;I pabota Ne 1 o Teme htto://resh.edu.ru/
Beenenue B crepeomerpuio”
B3anMHOe pacnosioxkeHue IpsIMBIX B
11 IIPOCTPAHCTBE: NIEPECEKAIOIIHNECS, http://resh.edu.ru/
napajuleNIbHbIE U CKPEIIUBAIOIINECS IPSIMbIE
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEH B
12 IIPOCTPAHCTBE: NapasuieIbHbIe npm\fme B htto://resh.edu.ru/
IIPOCTPAHCTBE; MapaJUIEIbHOCTD TPEX
TPSIMBIX
[TapanmiensHOCTh NPSIMBIX U IIOCKOCTEN B
13 npoctpancTse: [lapamiensHOCTh IPSIMON 1 http://resh.edu.ru/
IUIOCKOCTH
14 VYIuIbl ¢ COHANPABICHHBIMUA CTOPOHAMHU http://resh.edu.ru/
15 VYron Mexay NpsIMbIMU B IPOCTPAHCTBE http://resh.edu.ru/
16 Yron Mexay npsiMbIMU B IPOCTPAHCTBE http://resh.edu.ru/
17 [TapannenbHOCTh INIOCKOCTEM: htto://resh.edu.ru/
napajulesIbHbIE III0OCKOCTH
18 CaolicTBa mapauiesIbHbIX MJIOCKOCTEH http://resh.edu.ru/
19 [Ipocreiimue npocTpaHcTBEHHbIE (PUTYpHI HA htto://resh.edu.ru/
TUIOCKOCTH: TETPadAp, KyO, mapajuiesienumne,|
20 [loctpoenue ceuenumii http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

21

IToctpoenue ceuenuit

http://resh.edu.ru/

KonTponbaas padora o reme KoHTposbHas

22 pabota Ne 2 o teme " IlapanienbHOCTb http://resh.edu.ru/
MPSIMBIX U IJIOCKOCTEHW B TpocTpaHCTBE"
IleprieHAUKYIIPHOCTE IPSIMON U INIOCKOCTH

23 PHCHAMIYIAD P http://resh.edu.ru/
NEePHEHAUKYIISPHBIE IPSIMBIE B IIPOCTPAHCTBE
IIpsamele napaniaenbHBIE U

24 b p http://resh.edu.ru/
NEPHEHANKYJIAPHBIE K IUIOCKOCTH
ITpsmMele mapasmieabHbBIE U

25 p p http://resh.edu.ru/
NEePHEHANKYISAPHBIE K TUIOCKOCTH
IIpusHak neprneHIuKyJIIpHOCTH IIPAIMOU U

26 P PHCHAMKYIP p http://resh.edu.ru/
IIOCKOCTH
ITpu3Hak nepreHIuKyIIpHOCTH IPIMOU U

27 P PHCHAMIYIAD p http://resh.edu.ru/
IUIOCKOCTH
Teopema o IpsIMON NEPIEHIUKYIIIPHON

28 p p PHCHAMKYIAD http://resh.edu.ru/
IUIOCKOCTH
TeopeMma o IpsIMON EPIEHIUKYIIIPHOMN

29 p p PHCHAMKYIAD http://resh.edu.ru/
IUIOCKOCTH
Teopema o mpsIMOU NEPIEHIUKYIIIPHON

30 p p PHCHAMKYIAD http://resh.edu.ru/
IUIOCKOCTH
[leprieHAMKYISp M HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
Haxoxnenue yrinoB mexny

32 CKPEIIUBAIOIIMMHUCS TIPSIMBIMH B KyO€, B http://resh.edu.ru/
MUpaMHUJIE.

33 Pemenne 3amau http://resh.edu.ru/

34 Pemenue 3amau http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

VYTIBl B IPOCTPAHCTBE: YIOJ MEXKAY IPAMOUN

35
Y TUIOCKOCTBIO
36 JIByrpaHHBIN yroJl, JMHEHHBIA yIOjl
JBYTPaHHOI'O yTIjia
BYI'PaHHBIN YTOJI, THHEHHBIA yroJI
37 Jlyrp . - http://resh.edu.ru/
JIBYTPAHHOTO yTJia
[lepneHauKyAsIPHOCTD MJIOCKOCTEMN: MPU3HAK
38 PHCHIIKY AP pu http://resh.edu.ru/
NEePHEHANKYJIAPHOCTH IBYX IIOCKOCTEH
[lepneHANKYISIPHOCTD IVIOCKOCTEN: MPU3HAK
39 PHCHIMIYIAD pu http://resh.edu.ru/
NEePHEHANKYISIPHOCTH JABYX TIIOCKOCTEH
[leprieHAMKYIAPHOCTD IUIOCKOCTEM: IPU3HAK
40 PHICHAMIEYIAD pv http://resh.edu.ru/
NEePHEHANKYIIPHOCTH IBYX IIOCKOCTEH
41 Teopema o TpEX mepHIEeHANKYIIpaAx http://resh.edu.ru/
42 Teopema o TPEX MmepreHANKYIIIpax http://resh.edu.ru/
43 Teopema o TpExX meprneHAnKyIsIpax http://resh.edu.ru/
KonTponbhas pabota no temam
44 "[lepnieHAUKYASAPHOCTD IIOCKOCTEN" 1 http://resh.edu.ru/
"Vl MEXAY OPSIMBIMU U IJIOCKOCTAMHU"
[TonsiTHE MHOTOTPAHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOTPAaHHUKA, BBIITYKJIbIE U
45 p YK . http://resh.edu.ru/
HEBBINYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA
MHOTOT'paHHHUKA
[Ipusma: n-yronbpHas mpu3Ma; rpaHu U
OCHOBaHUS MIPU3MBbI; MIPsIMasi U HAKJIIOHHAs
46 P P http://resh.edu.ru/
pU3MbL; OOKOBasI U MOJIHAS TOBEPXHOCTh
IIPU3MBI
[Tnomank 60KOBOM MOBEPXHOCTH U ITOJTHON
47 Tl P http://resh.edu.ru/

IIOBEPXHOCTHU IIPSIMOM IPU3MBI, IIJIOIIAb



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

OCHOBaHUH, TeopeMa 0 OOKOBOM
IIOBEPXHOCTHU IPSIMOM MPU3MBI

48

IIupamupa: N-yrojapHas NUpaMuIa, TpaHy U
OCHOBaHME IIMpaMU/ibl; OOKOBas U MOJIHAS
[IOBEPXHOCTb MTUPaMUbI; IPABUIIBHAS U
yCeu€HHas nupaMmuaa

http://resh.edu.ru/

49

HpaBI/IJIBHBIG MHOT'OI'paHHUKU: TIOHATUC
NpPaBUIBHOTO MHOTOTPAHHUKA; TIPABUIIbHAS
npu3Ma 1 paBUIbHAS THPAMU/IA;
HpaBWIbHAS TPEYTOJIbHAS MHUpaMUIA U
IPAaBWIBHBIA TETpa’ap; KyO

http://resh.edu.ru/

50

HpeI[CTaBJIGHI/Ie O IIpaBUJIBHBIX
MHOT'OI'paHHHUKAX: OKTadaAp, A0ACKa’ AP U
HKOCas ap.

http://resh.edu.ru/

51

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MIPSIMOM, INIOCKOCTH.
DJIeMEHTbl CHMMETPHUU B TUpaMuax,
napajuieenune ax, MpaBuIbHbIX
MHOTOTPaHHUKAX

http://resh.edu.ru/

52

BeIunciienue 3J1eMeHTOB MHOTOTPAHHHKOB:
pE€Opa, TuaroHau, yribl

http://resh.edu.ru/

53

[Tnomaas GOKOBOM MOBEPXHOCTH U MTOJTHOU
MOBEPXHOCTHU MPSIMOI MPU3MBI, TIJIOMIA b
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOM MPU3MBI

http://resh.edu.ru/

54

[Tnomans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABWILHON MTUPAMHUIBI,
TeopemMa O IJI0MAIu OOKOBOM MOBEPXHOCTH
YCE€UEHHOW MUPAMUIBI

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

55 Kourposbiias pabora o ree 1 http://resh.edu.ru/
"MHororpaHHuku"
56 [onsite 06 00BEME 1 http://resh.edu.ru/
57 O0BEM TUpaMuUIbI 1 http://resh.edu.ru/
58 O0BEM TUpaMuIBI 1 http://resh.edu.ru/
59 O0BéM UpamMuIbI 1 http://resh.edu.ru/
60 O0BEM TUpaMuUIbI 1 http://resh.edu.ru/
61 O06BEM TIPU3MBI 1 http://resh.edu.ru/
62 O06BbEM MTpU3MBI 1 http://resh.edu.ru/
63 O0BEM TPU3MBI 1 http://resh.edu.ru/
64 KoHTponbHast pa6"0Ta 1o Teme "OO0BEMBI 1 htto://resh.edu.ru/
MHOTOTPaHHUKOB
[loBTOpeHue, 06001IEHNE CUCTEMATHU3ALIHS
65 3Hanwuid. [locTpoenue ceuenuii B 1 http://resh.edu.ru/
MHOTOTPaHHHUKE
[ToBTOpeHnue, 06001IeHNE CUCTEMATU3AIIHS
3HaHUU. BeIuncieHne pacCTOSIHUI: MEXIY
66 JBYMSI TOUKaMH, OT TOYKH J0 MPSIMOH, OT 1 http://resh.edu.ru/
TOYKH JI0 MJIOCKOCTH, MEXKTY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMU
67 Hrorosas koHTpoJIbHAS paboTa 1 http://resh.edu.ru/
[ToBTOpeHMEe, 0600IICHNE CUCTEMATH3AITHS
3HaHUU. BelunciaeHue yrios: Mexny
68 CKPEIIMBAIOIIMMUCS MPAMBIMU, MEXKIY 1 http://resh.edu.ru/
IPSIMON U TJIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YTII0B MEXKITY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

Ne i/

Tema ypoka

KosunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paguyc, IHamMeTp;
TUIOINAb TOBEPXHOCTHU CEpHI

B3anmHoe pacnonoxenue chepsl u
IUTOCKOCTH; KacaTelbHask INTOCKOCTh K
ctepe; momans chepbl

N3o06paxenue chepsl, mapa Ha
wiockoctu. CeueHus mapa

[{umuHaprYecKas TOBEPXHOCTh,
00pasyromue MUITHHIPUIECKON
MMOBECPXHOCTHU, OCb IIHHI/IHJIpH‘IeCKOﬁ
MOBEPXHOCTH

[{umuHap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yromas 1 oCh;
IUIOINA s OOKOBOM M IOJHOM
IIOBEPXHOCTH

N300paxenne NWINHIPA HA MIIOCKOCTH.
Pazpéprka nununapa. Ceuenus

IUIUHAPA (TTIOCKOCTHIO, TApaJUIETbHOM
WJIU TIEPIICHAUKYIISIPHON OCH UITUHAPA)

Konuueckast TOBEpXHOCTh, 00pa3yromiue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKON TOBEPXHOCTH




KoHnyc: ocHOBaHMe U BepIINHA,

8 oOpa3yromias 1 0Ch; IIOMAas OOKOBOW U
MOJIHOW TTOBEPXHOCTHU
Yceu€HHbI KOHYC: 00pa3yroiue u

9 BBICOTA; OCHOBAaHHUA B OOKOBas
MMOBEPXHOCTh
N300pakeHre KoHyca Ha TIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapajuIeIbHON
OCHOBAHHUIO, U TIOCKOCTbIO, IPOXOIAIIEH
Yyepes3 BEpIIHHY)

11 KoMmOunamwst ten BpaieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, ONMCaHHbIA OKOJIO

12 cdepsr; cepa, BnrcaHHas B
MHOT'OTPaHHUK WJIU B TEJIO BPAICHUS

13 [Tonsatue 06 00bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TeI

14 O0BEM uIMHApa, KOHyCa

15 O06bEéM mapa u miomags cheps
[TomoOHbIE TeNa B MPOCTPAHCTBE.

16 CoOTHOIIEHUS MEXKTY TUIOIIAISTMHU
MOBEpXHOCTEN, 00BEMaMH MOT00HBIX TET

17 Konrponsnas pabora no temam "Tena
BpaimeHus" u "O0bveMbl Ten"

18 BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE

19 Crno)xeHue ¥ BBIYUTAHNUE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHUCIIO




21

PasnoxeHne BekTopa 1o TpéM
HEKOMILJIaHApHBIM BekTopaMm. [IpaBuio
napasuiesienuneaa

22

Pemenue 3a1ay, CBSI3aHHBIX C
MIPUMEHEHUEM MPaBUJI JEHUCTBUH C
BEKTOpaMU

23

IIpsiMmoyrosibHast cUCTEMa KOOPIMHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreimne 3ana4u B KOOpAUHATaX

24

VYroa mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Brruncienue YIJI0B MCXKAY IPSAMBIMHA U
IIJIIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METOJT ITPU
pEeLICHUU TEOMETPUUECKUX 3a1a4

27

Konrponsnas padora no teme "Bektopsl
Y KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpenwme, 0600mEeHNE 1
cucreMaTtu3anus 3HaHuil. OCHOBHBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

29

[ToBTOpenwme, 0600mEeHNE 1
cucreMaTtu3anus 3HaHuil. OCHOBHBIC
¢burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTHu3anys 3HaHui. 3agaun
TUTAHAMETPUHU B METOJIBI X PEIICHUS




[ToBTOpenwue, 0600IEeHNE 1

31 cHCTeMaTH3alMs 3HAHUH. 3agaun 1
TUTAHUMETPUHN U METOJIbI X PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucreMaTn3anys 3HaHui. OCHOBHEIE 1
¢burypsl, QpakThl, TEOPEMBI Kypca
CTEPEeOMETPUHN

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpeHme, 0600IIEHNE 1 1
CHCTEMAaTH3aIusl 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Marematuka: anrebpa v Hauajga MaTeMaTUYECKOr0 aHaIN3a, TeOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacss JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkimonepHoe obmiectBo «M3aarenbctBo «IIpocBerienre»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

1) 'eomerpust 10-11, JI.C.Atanacsin u ap. ba3oBslii 1 yriay0iaeHHBIN YPOBEHbD .
Mockaa, "[Ipocsemienue"”, 2021

2) E.B.bymko, A.I''Mep3msik u ap. Merogudeckoe rnocooue.bazoBbiii ypoBeHb.
Mockga. "Benrana-I'pad", 2019

3) C.M. Caaksin, B.®.byry3oB. ['eomerpus. 10-11. Iloypounsie pazpaboTKH.
Mockaa "lIpocBemienue”, 2015

4) b.I".3uB. I'eomerpus. 1 0xn. Meroanueckue marepuaiibl, Mocksa,
"[Ipoceemenne", 2009

5) M.A.Nuyenckas. 'eomerpus. Kontponbhasie padotsl, 10-11 ki.ba3oBbiii
ypoBeHb. Mockga, "IIpocsenienue", 2019

6) M.A.Nuenckas. ['eomerpusi. CamocTositenbubie padoTsl, 10-11 xi1.bazoBbrit

ypoBeHb. Mocksa, "IIpocBemienue”, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET



http://resh.edu.ru/






