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COJAEP)KAHUE YYEBHOI'O ITPEIMETA

10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMAaTMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3auMHOEe pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IIEPECEKAOLIUECH,
NapajulelIbHble W CKpelmmBaronmecs npsamele. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
NapaJIENbHOCTh TPEX MPAMBIX; NAPAJIIEIBHOCTD MPSMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; yroJd MEXJIy MNpSIMbIMH B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napajiesaenunes]; IOCTPOCHUE CEUECHU.

[lepneHAMKYISIPHOCTD NPSIMOM U IIJIOCKOCTH: NEPIEHAUKYIISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MpsMBIEC IMAPAJUICIBHBIE W NEPIECHIUKYJISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  YroJI, JIMHEWHBIA YroJl JBYIPAHHOIO  yTJa.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEHIUKYIISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIpPaHHKKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuieNenunes U ero cpoicrea. Ilupamupa: N-yronpHas nupamuaa, 'paHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPABUIbHAS U
yced€HHas nHupamMuaa. OJEMEHTbl NOpu3Mbl W nupamunbl. lIpaBuiibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
npaBWiIbHAs NUPaMHUAA; MPaBWIbHAS TPEyrojbHas INUpamMuga W IMPaBHIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nozexasip u ukocasap. CeueHus: Mpu3Mbl M MUPAMHUIBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomanas OOKOBOW MOBEPXHOCTH M IIOJHOM TMOBEPXHOCTH MPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TomoOuple Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3yroIniue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IHaMeTp; IUIOLIAAb MOBEPXHOCTU C(hEpBhI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl MIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKO0JIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPAHHUK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MWIMHAPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE



BekTop Ha miockocty U B mpocTpaHcTBe. ClIOKEHNE U BBIUYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWwil JAeUCTBUM ¢ BekTopaMu. llpsimoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunatsl Bektopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnHATHO-BEKTOPHBIM
METO/1 TP PEIICHUH T€OMETPUUYECKUX 3a]1aY.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS ITPOTrpaMMbl YUeOHOTO TIpeaMeTa «MaTeMaThKa» XapakTepu3yroTCs:

I'paxxpanckoe BocniuTanue:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TO3UIIMN 00YUaIOMIErocsl Kak aKTHBHOTO M OTBETCTBEHHOTO YJIeHA POCCUUCKOTO
o0111ecTBa, MPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SBICHHUH, MPOIETYD
TPXKJIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH M TIP.), YMEHHEM B3aMMOJICCTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B
COOTBETCTBHH C MX QYHKIMAMHU U Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TPaKJaHCKOM HWJIEHTUYHOCTH, YBAXKEHHUS K TMPOIUIOMY U HACTOSIIEMY
POCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIICHUEM K JOCTHXKEHHSIM POCCUHUCKMX MAaTE€MAaTUKOB W POCCHUMCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCIIOJIB30BAaHUIO 3THX JIOCTHKEHUM B APYTUX HayKax, TEXHOJOTHAX, chepax IKOHOMHUKH.

JIlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHHUEM JYXOBHBIX IIEHHOCTEH POCCHIICKOr0 Hapoja; Cc(HOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOTO TOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHHUEM JOCTHUKECHHN HAYKU U JIESTEIbHOCTBIO YUEHOTO;
OCO3HAaHHMEM JIMYHOTO BKJIaJIa B IOCTPOSHHUE YCTOMIMBOIO OYAyIIEro.

JcTeTHYecKoe BOCIIMTAHME:

ACTETUYECKUM OTHOIIEHWEM K MHpPY, BKJIIOYAs 3CTETHKY MaTeMaTHYECKMX 3aKOHOMEPHOCTEHM, OOBEKTOB, 3ajad,
pElIeHUM, PACCYKICHUI; BOCIPUUMYNBOCTHIO K MATEMATUYECKUM ACIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

du3nvecKkoe BOCNUTAHUE:

c(hOpPMHPOBAHHOCTHIO YMEHHUS NMPUMEHATh MaTeMAaTHUYECKUE 3HAHUS B MHTEpPEcax 370pOBOTO U Oe3omacHoro odpasza
KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370pPOBBIO (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U
OT/AbIXa, peryisipHas (Quznueckas aKTUBHOCTH); (PU3HMYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSIX CIOPTHUBHO-
03JI0POBUTENBHOMN JEATEIBHOCTHIO.

TpynoBoe BociuTanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYIOJIOOMS; MHTEPECOM K pa3IUnYHBIM cepaM mpodeccHnoHaTbHON
NEATEITLHOCTH, CBS3aHHBIM C MAaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIiei
npodeccun U peaau30BBIBATH COOCTBEHHBIC JKU3HEHHBIC TUTAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTEMAaTHUYECKOMY
00pa3oBaHMIO W CaMOOOPa30BaHHUIO Ha TPOTSHKEHWH BCEH JKM3HH; TOTOBHOCTHIO K AKTHBHOMY YYAaCTHIO B PEIICHUH
IPAKTUYCCKUX 3a]]a4 MAaTEMaTHICCKOM HAIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTBIO IKOJOTUYECKON KYIbTYPhI, TOHUMAaHUEM BIUSHHS COIMATHLHO-2KOHOMHUYECKHUX IMPOIIECCOB HA
COCTOSTHUE TIPUPOJHOM M COLMAIBHOM CpeJbl, OCO3HAaHHWEM TJIOOAJIBHOTO XapakTepa HSKOJOTHYECKUX IMPodIIeM;
OpHCHTAaIlMe Ha NPUMEHCHHE MAaTeMaTHYECKUX 3HAHUW JUIS penieHdus 3aJad B 00JIacTH OKPY’KaloleW Cpeibl,
IJIAHUPOBAHUSI TIOCTYIIKOB M OIIEHKH MX BO3MOYKHBIX MOCIICCTBHI IS OKPYXKAIOIICH CPE/Ibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

C(OPMHPOBAHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS HAYKH U
00IIIeCTBEHHON NPAKTUKH, MOHMMAaHWEM MaTeMaTHYeCKOM HayKh Kak cepbl 4eIOBEYECKOM IEATEIbHOCTH, ITAlloB e
Pa3BUTHS ¥ 3HAYMMOCTH JIJISl PA3BUTHS ITUBHIIM3AIIMN;, OBJIQJCHUEM SI3bIKOM MaTeMaTUKH M MAaTeMaTHYECKOW KYIbTypou
KaK CpEJICTBOM TIO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBJIATh TPOSKTHYIO W HCCIECIOBATEILCKYIO ACATEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHHS IPOorpaMMbl Y4eOHOTO mpeaMeTa «MareMmaThuka» XapaKTepH3YIOTCS
OBJIAJICHUEM YHUBEPCATbHBIMU HO3HAGAMENbHLIMU OCUCBUAMU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OelUCMBUIMU,
VHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OetiCMBUSIMU.

1) YVuusepcanvuvie noznasamenvhuie oeticmsus, obecneuusarom gopmuposanue 6az06bix KOCHUMUBHBIX NPOUECCO8
ooyuarowuxcs (oceoenue Memooo8 NO3HAHUSL OKPYICAIOUe20 MUpa, NPUMEHEeHUe JI02UHEeCKUX, UCCIeO08aAmMeNbCKUX
onepayuil, ymeHui pabomams ¢ uH@opmayueti).

ba3oBble Jjornyeckue n1eiicTBUSA:



BBISIBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MAaTEMaTUYECKUX OOBEKTOB, IMOHSATHUN, OTHOLIEHUH
MEXIy TOHATUSAMHU; (GOPMYIHUPOBATh OMNPEICICHUs TOHATUN; YyCTaHABIMBATh CYIIECTBEHHBIH MpPU3HAK
KJIacCU(pUKALMU, OCHOBAHHMS JJIs1 000OIICHUS U CPaBHEHHUS, KPUTEPUHU TPOBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYIUpOBaTh U MPeoOpa3oBbIBATh CYXKACHHS: YTBEPAUTEIbHBIE U OTpPHUIATEIbHBIE,
€IMHUYHbIE, YACTHBIE U OOIIHNE; YCIOBHBIC,

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUU B (pakTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPKIACHUAX; NIpeyIaraTb KPUTEPUHN IS BBIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

JIeJIaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, ACAYKTUBHBIX M HWHIAYKTUBHBIX YMO3aKIIOUECHUH,
YMO3aKJIFOUEHHH 10 aHAJIOTHH;

IPOBOJNUTH CaMOCTOSITENIbHO JOKAa3aTelNbCTBA MAaTEMAaTHUUECKUX YTBEPKIACHUM (MpsAMbIE U OT MPOTHUBHOIO),
BBICTPAMBaTh apryMEHTAIUIO, IPUBOJIUTh TPUMEPHI U KOHTPIIPUMEPHL; 00OCHOBBIBATH COOCTBEHHBIE CYKIEHUS U
BBIBO/IbI;

BbIOMpaTh croco0 pemeHus: yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELLEHUs, BBIOUpATh Haubosee
HOJXOJAIINM ¢ y4ETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

WCITOJI30BaTh  BOIMPOCHl KaK HMCCICAOBATEIbCKANA HMHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
buKcUpyIoONe MPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBaTh HCKOMOE U JaHHOE, (OpMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHECHUE;

MPOBOJIUTH CAMOCTOSITEIFHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIEIOBAHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH
MaTEeMaTHYeCKOTO0 OOBEKTa, SIBICHMS, IPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXTy OOBEKTaMH, SBJICHUSMH,
TIPOIECCaMU;

CaMOCTOATENFHO (hopMynupoBaTh OOOOIICHWS W BBIBOJALI MO pe3yJbTaTaM MPOBENEHHOTO HAOIIOICHNUS,
WCCJICIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIIECCA, 4 TAKKE BBIIBUTATH MPEAMOIOKEHUS O €T0 PA3BUTUU B HOBBIX
YCIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(OUIIUTH HHGOPMAIIHNH, TAaHHBIX, HEOOXOAMMBIX JIJIi OTBETA HA BOTPOC U JIJISl PEIICHUS 3a1a4H;



BbIOMpaTh WHGOPMALMI0O M3 MCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIW3UPOBAaTh, CHCTEMAaTU3UPOBATh U
UHTEPIIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeICTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIINIO, IPECTABIATH €€ B Pa3IMYHBIX (JopMax, WITIOCTPUPOBATH TpadUIecKH;
OLICHMBATh HaAEKHOCTh UH(MOPMAIUH IO CAMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanbhvle KOMMyHUKamueHble Oelicmeus, 00ecneuusaiom CcoopmMupo8aHHOCMb COYUATIbHbIX HABLIKOG
00YUAIOWUXCAL.
Oo0wenue:

BOCIIPUHUMATh U (POPMYJIIMPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCJOBHUSIMU U NEISIMHU OOIICHUS; SICHO, TOYHO,
IPAMOTHO BBIPAJKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U NMUCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS 110 XOAY PELICHHUS
3a/1a4yv, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOl TeMbl, MPOOJIEMBbI, pelIaeMoil 3aaayu,
BBICKA3bIBaTh WJCH, HAICJICHHBIE HAa TMOUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHUS C CYXICHUSIMHU JIPYTUX
YYaCTHUKOB JIMajiora, OOHapy»XUBaTh PAa3IMUU€ M CXOJCTBO MO3UIMH; B KOPPEKTHOW (opme (HOpMyIUpOBAThH
pa3Horiacus, CBOM BO3paXKEHNUS;

MPEACTABIATh PE3YIbTAThI PEIICHUS 3a/1aud, YKCIIEPUMEHTA, UCCIEIOBaHUs, TPOEKTA; CAMOCTOSTEIILHO BHIOUPATH
dbopmaT BBICTYIUIEHUS ¢ YYETOM 3aJ1ayu MIPE3CHTAIUU U OCOOCHHOCTEHN ayIUTOPHHU.

CorpyaHu4ecTBo:

MOHUMATh W HCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW W WHIUBUIYAIIbHOW pabOThl MpU PEHICHUH YYEOHBIX
3a/lay; TPUHUMATh 11€JIb COBMECTHOM JIeATEeNbHOCTH, IUIAHUPOBATh OPTraHHU3aIllMI0 COBMECTHOM palOThI,
pacmpenenaTh BUABI padOT, JOTOBapHBAThCH, OOCYXIaTh IMPOIECC M PE3yNbTaT pabOThI, 0000IaTh MHCHHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYyKIeHus, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD» U HHBIC);
BBHITIOJIHATHh CBOIO YacTh PabOTHI M KOOPJAMHHPOBATH CBOM JCHCTBUS C JPYTUMHU UYJE€HAMU KOMAaHJbI; OIICHHBATh
KaueCTBO CBOETO BKJIaJla B OOIIUIA TPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

3) Vhusepcanvhvie pecynsamusHnvle Oelicmaus, 0becneuusaron opmupo8anue CMulCI08bIX YCMAHOBOK U HCUZHEHHBIX

HABbIKOB TUYHOCHIU.
Camoopranusanus:



e COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a1a91, BEIOMPATH CITOCOO PEIICHUS C YIETOM UMEIOIITNXCSI PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C Y4ETOM HOBOM
uHpopMaruu.

CaMOKOHTPOJIb:

e BJQJICTh HAaBBIKAMH ITO3HABATEIHHOW PEIICKCUM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHIA M MBICTHTEIBHBIX
MPOIIECCOB, WX PE3yJbTaTOB; BIAJAECTh CHOCOOAMM CaMOINPOBEPKH, CAMOKOHTpPOJS IIpoliecca M pe3yibTaTa
pereHusT MaTeMaTHISCKOH 3a1a9H;

e TPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUH 33191, BHOCUTH KOPPEKTUBHI B ICSITCIIEHOCTh
HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3yJIbTAaTa 1M U YCIOBHSIM, OOBSICHITH MPUUYUHBI JOCTHUKEHUS WM HEIOCTUKCHUS
pe3yIbTaTOB EATEILHOCTH, HAXOAUTH OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBaTh MOHATUAMHA: TOUYKA, PAMAs, IIIIOCKOCTb.

[IprMEHATh aKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX MPH PEIIEHUH F'€OMETPUYECKUX 3a1a4.

OnepupoBath NOHATUSMH: [TAPATUIETBHOCTh U NEPIIEHIUKYJIISPHOCTD MPSMBIX U INTIOCKOCTEH.

KnaccuduimpoBaTs B3aMMHOE paclojioKEHUE MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OmneprpoBaTh NOHIATUSAMU: ABYTPAHHBIN YIroJjl, IPaHU JABYTPAHHOTO yria, pedpo JBYrpaHHOIO YIJIa; JUHEWHBIN yro
JIBYIPAHHOTO yTJIa; rpajayCcHas Mepa JBYTPAaHHOIO yrija.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BBITYKJIBIA UM HEBBITYKJIbIH MHOTOTPAaHHUK, 3JIEMEHTHl MHOI'OTPAaHHUKA,
IIPaBUJIbHBIA MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHHUKOB (ITMpaMuia; IpU3Ma, NpsIMOYToJIbHBIN Napajuiesenune, Kyo0).

KnaccuduimpoBarb MHOTrOrpaHHUKHM, BbIOMpas OCHOBaHMS Mg KiacCU(UKAuu (BBINYKJIbIE W HEBBIMYKIbIE
MHOTOIPAHHUKH; TPaBUJIbHBIE MHOTOTPAHHUKU; MPSMbIE M HAKJIOHHBIE TIPU3MBI, TApaIeTICIUIIEbI).



OnepupoBaTh MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CrpouTh CceueHHs MHOTOTPAaHHUKOB METOJOM CJIEJOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKH W3 PHUCYHKOB
POCTBIX 00BEMHBIX (QUTYP: BUJI CBEPXY, COOKY, CHU3Y.

PemaTte 3aaun Ha HAXOXKJEHUE T€OMETPUYECKUX BEJIIMYMH MO 0o0pasliaM WM aJropuTMaM, MPUMEHSST U3BECTHBIC
aHAIMTHYECKUE METOJBI MIPU PEIIEHUN CTAaHAAPTHBIX MAaTEMATHYECKUX 33/7a4 HA BBIYHMCIECHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOUKHU J0 IITIOCKOCTH, MEKTy CKPEIIMBAIOLIUMUCS MPSIMBIMHU.

PemaTte 3aaun Ha HAXOXKJEHUE TE€OMETPUYECKUX BEIIMYUH MO 00pasliaM WM aJroOpuTMaM, MPUMEHSS U3BECTHBIC
AHAJIUTUYECKUE METOAbl TPU PEHICHHH CTaHAAPTHBIX MATEeMaTHYECKUX 3aJad Ha BBIYUCIEHUE VYIJIOB MEXIY
CKPELIMBAIOIIHUMHUCS NPAMBIMA, MEXAY IIPAMOM U INIOCKOCTBIO, MEXKY IIJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnars 00bEMBI U TUIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMujia) ¢ IpUMEHEHUEM (HOpMYyIT;
BBIYKCIIATh COOTHOLIEHUS MEXKIY IJIOMIAIIMH MOBEPXHOCTEN, 00BbEMaMHU MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUSMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTH CHUMMETPUH; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUH (PUTYPBI.

N3BnekaTh, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH HHPOPMALIMIO O MPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (hUTypax,
IIPE/ICTABIICHHYIO HAa YEPTEKAX U PUCYHKAX.

[IpumensTh reoMeTpudeckre (GakThl AJs1 PEeLICHUs CTEPEOMETPUUECKUX 3a]a4, MPEIoNaraloluXx HECKOJIbKO 1IaroB
pEeLIeHNUs, €CIIM YCIOBUS PUMEHEHUS 3a7aHbl B IBHOU (popme.

[IpumeHsATh TpocTEelIIMEe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI NPU PELICHUU
CTEPEOMETPUYECKHUX 3a/aU.

[IpuBOoAUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KM3HHU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB
T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBbIE 3HAHUSA HA MPAKTUKE: aHAIM3UPOBATh PEalbHbIE CUTYallUM W TMPUMEHSTH N3YYEHHBIE
NOHATHA B TMpPOLECCe MOMCKA pELIEHUS MaTeMaTHYeCKd CQPOPMYIUPOBAHHOM NPOOJIEMBbI, MOAEIUPOBATH pEabHbIC
CUTYyallMUM Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOCHHBIE MOJEIH C HCIOIb30BAHUEM T'€OMETPUYECKUX MOHSATUU U
TEOpeM, arlrapaTa aireopbl; pelaTh NPakKTUYECKHUEe 3a1a4d, CBI3aHHbIE C HAXO0XK/IEHUEM F€OMETPUUYECKUX BEITUUHH.



11 KIIACC

OnepupoBaTh NOHATUSAMU: IUIMHAPUYECKAs TOBEPXHOCTh, 00pa3yolIfe HUIUHAPUYECKON TOBEPXHOCTH; LIMIIMHID;
KOHUYECKasl OBEPXHOCTh, 00pa3yroline KOHMUECKOU MOBEPXHOCTH, KOHYC; chepruuecKasi HOBEPXHOCTb.

Pacmo3naBaTh Tena BpamieHus (IMIHHIP, KOHYC, cdepa U mmap).

OOBSACHITH CIOCOOBI TOJTYYEHHUSI TEJI BPAILICHMUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh NOHSATUSMH: IIAPOBOM CErMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA; IIapOBOU CJIOW, OCHOBAHUE
IapOBOTO CJI0SI, BBICOTA IIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Breruncnars 00bEMBI U TIOIIAAN TIOBEPXHOCTEN TEJ BPAIIEHUSI, TEOMETPUUYECKUX TEJl C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cepy M ONMUCAHHBIM OKOJIO cdephl; chepa, BNUCAHHAS B
MHOTOTPAaHHUK WJIM TEJIO BPAILICHHUS.

BBIYUCIISATE COOTHOIICHUS MEKTY IUIOIIAIIMH MIOBEPXHOCTEN U 00bEMaMU MOJJOOHBIX TEII.

N3o0paxkath u3ydyaembie GUTYpHI OT PYKH U C MPUMEHEHUEM MPOCTHIX YEPTEKHBIX HTHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY, CHHU3Y;
CTPOUTH CEUEHUS TEJ BpalECHUS.

W3BrnekaTh, MHTEPIIPETUPOBATH U MPEOOPA30BBIBATH MH(DOPMAIHIO O TPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpaX,
MPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTRE.

BrIMOMHATH JEHCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHMS BEKTOpa Ha YHCIIO, OOBSCHSITH,
KaKUMU CBOMCTBaMH OHU 00JIa/Iaf0T.

[IpuMeHATH TpaBUIIO NapajlieNenumneaa.

OnepupoBaTh NOHITUSMHU: JEKAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATHI BEKTOpA, YTroJ MEXIy BEKTOpaMH, CKaJspHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMIUIAHAPHBIC
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOpPAMH, CKaISIPHOE MPOU3BEAEHUE,
pacKJIaIbIBaTh BEKTOP IO ABYM HEKOJJIMHEAPHBIM BEKTOPaM.



3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[TpumeHsTh TeOMeTpUYECKUEe (PaKThl ISl PEIICHHs] CTEPEOMETPUUECKUX 3a]ad, TMPEINOoIaraonX HECKOIbKO I1aroB
pelleHus1, eClii YCIOBHsI IPUMEHEHHS 33/1aHbI B sIBHOU (hopme.

Pemate npocreiimme reoMeTpu4ecKue 3a1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1A.

Pemarp 3amaun Ha OKa3aTeJbCTBO MAaTEMAaTHYECKMX OTHOIUEHUH M HAXOXICHHE I€OMETPUYECKHX BEIUYMH I10
oOpasiam Wiv alropuTMam, IPUMEHsST U3BECTHBIE METO/IbI MPU PEIICHUH CTaHJAPTHRIX MAaTeMAaTUYECKUX 3a/1a4.

[IpyMeHATP TPOCTEMIIME NPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IPU PELICHUU
CTEPEOMETPUYECKUX 3a1au.

[IpuBOIUTE NIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB
I€OMETPUM B UCKYCCTBE.

[IpyMEHATh MOJIy4EHHBIE 3HAHWA HA IPAKTUKE: AHAIW3UPOBATH PEAIbHBIE CUTYyallMH W INPUMEHATH W3YYEHHBIE
NOHATUS B MpOLIECCE TOHUCKA PEIICHUS MaTeMaTH4ecKH C(OPMYJIUPOBAHHOW MPOOJIEMbl, MOAECIUPOBATH pealbHbIC
CUTyallUd Ha SI3bIKE I'€OMETPHUH, MCCIENO0BATh IIOCTPOCHHBIE MOJEIU C HCIIOJIb30BAaHUEM I'E€OMETPUYECKUX MOHATUH U
TEopeM, arnrnapara anreOpbl; pelmaTh NPpakTUYECKUe 3aa4u, CBI3aHHbIE C HAX0K/IEHUEM T€OMETPUUYECKUX BETUUHH.



TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMbIX HA
OCBOEHHE KAXKJIOM TEMbI 1 BO3MOKHOCTH HCITIOJIb30BAHUS 11O 3TOM TEME JJIEKTPOHHBIX (IIU®POBBIX)

OBPA3OBATEJIBHBIX PECYPCOB

10 KUIACC
Ko
JIU DJIeKTPOHHbBbIE
Ne Tema ypoka yec  Hu(poOBbIE
n/n TB o0pa3oBaTte/ibHbIE
0 pecypchl
qac
OB
OCHOBHBIE TIOHSTHS CTEPEOMETPHHU: TOUKA, MPSIMast, TNIOCKOCTh, MPOCTpaHCcTBO. [IpaBuna
1 n300pakeHMs HAa pUCYHKAX: M300pakKeHUs THIOCKOCTEH, MapayuIeIbHBIX IPSIMBIX (OTPE3KOB), 1
CepeIMHBI OTpe3Ka
2 [TonsiTHst: epecekaronIrecs MIOCKOCTH, EPECEKAIOIINECS IPAMas U INIOCKOCTb 1 https://www.yaklass.ru/p
[TonsaTHs: MepeceKaromuecs MIOCKOCTH, MePeceKaroNecs mpsiMasi U MI0CKOCTh 1 i ;lzeometrla#program—lo—
4 3HaKOMCTBO C MHOTOTpaHHUKaMH, N300paKeHIe MHOTOTPaHHUKOB HA PUCYHKaX, Ha MPOEKIIMOHHBIX 1 e
qepTexax https://urok.apkpro.ru/
HauanbHble cBeieHus 0 Ky0e U nupaMmuze, X pa3BEPTKU U Mojienu. CedeHus: MHOTOTpaHHUKOB 1 httos://uchiru
6 HauanpHble cBeZieHHs 0 KyOe U mupaMuie, uX pa3BEPTKU U Mojenn. CedeHnss MHOTOTPaHHUKOB 1
7 [MonsiTre 06 AKCHOMATHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U CIIEACTBHS U3 | 1 https://resh.edu.ru/
HAX http://www.math.ru
3 [ToHsiTHE 00 AKCHMOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIIEACTBHSA U3 1
Hix http://fipi.ru
9 [ToHsiTHE 00 AKCHMOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIIEACTBHS U3 1
HUX
10 [TonaTue 06 akCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIIEACTBUA U3 1

HHX
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11 B3anmMHoe pacrionokeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAOLINECs, TapaJlIeIbHbIE 1 1
CKpEIIMBAIOIINECS IPSIMbIE
12 [MapannenbHOCTh IPSAMBIX M IJIOCKOCTEH B MIPOCTPAHCTBE: MapajlIeIbHbIE MIPSIMbIE B TPOCTPAHCTBE; 1
MapaJuIENbHOCTD TPEX MPSIMBIX https://www.yaklass.ru/p
13 [TapaeabHOCTH MPSIMBIX U TUIOCKOCTEH B MPOCTpaHcTBe: [lapanienbHOCTh MPSMON U TIIIOCKOCTH 1 /geometria#fprogram-10-
14 VYTIIBI ¢ COHANPABICHHBIMU CTOPOHAMH 1 klass
15 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE 1
16 Yrom MexIy NpsSMbIMU B TIPOCTPAHCTBE 1
17 [TapannensHOCTD MIOCKOCTEH: MapaienbHble INIOCKOCTH 1
18 CBolicTBa apauIeIbHBIX TUNIOCKOCTEH 1
19 [Ipocreiimue mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadip, KyO, napaienenumnesa 1 https://www.yaklass.ru/p
20 [Toctpoenue ceuenuit 1 /geometria#fprogram-10-
21 IMocTpoeHue cedeHwmit 1 klass
”" 1
99 KontpoabsHasi padora no teme "IIpsiMble u mu1ockocTu B npocrpancrie. [lapaniensHocTs https://urok.apkpro.ru/
NPSAMBIX H IIOCKOCTE"
23 [TeprieHqUKyYASTPHOCTD MPSAMOMN U TIIIOCKOCTH: TIEPIICHIUKYIISIPHBIC MIPSIMBIE B IPOCTPAHCTBE 1 https://uchi.ru
24 [TpsiMble napanienbHble U MePHeHIUKYISIPHbIE K TUIOCKOCTH 1 https://resh.edu.ru/
25 [IpsiMbIe mapasenbHbIe U TEPISHIUKYISPHBIE K TUIOCKOCTH 1
- http://www.math.ru
26 [Tpu3Hak neprneHAuKYIIpHOCTH MPSIMOM U IIIOCKOCTH 1
27 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U IIIOCKOCTH 1 http://fipi.ru
28 TeopeMa 0 IpsIMOM EPIIEHIUKYIAPHON INIOCKOCTH 1
29 Teopema o psMoO¥ epreHANKYISIPHON TNIOCKOCTH 1
30 TeopeMa 0 IpsIMOM NEPIIEHAUKYIAPHOU INIOCKOCTH 1
[leprienaAuKynAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 710 1
31 https://www.yaklass.ru/p
IUIOCKOCTH .
. /geometriattprogram-10-
32 [leprieHauKYNISAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSTHUE OT MPSAMOH 10 1
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IUIOCKOCTH

33 [lepnieHuKyIIsAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT MPSAMOH 10 1
IUIOCKOCTH

34 [lepnieHuKyIIsAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOH 10 1
IUIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YIOJ MEKIY IPSIMON U INIOCKOCTBIO 1

36 JIByrpaHHbIN yroii, TMHEHHBIN Yroj ABYTPpaHHOTO yria 1

37 JIByrpaHHBIN yroJ1, TMHEHHBIN YroJl ABYTPAHHOIO yria 1

38 [TepnieHIUKYIAPHOCTD MIIOCKOCTEHN: MPU3HAK MEPIEHIUKYIIPHOCTHU JABYX IIIOCKOCTEH 1

39 [lepneHiMKyISIpHOCTD MJIOCKOCTEMN: IPU3HAK NEPIEHANKYISIPHOCTH IBYX INIOCKOCTEN 1

40 [TepnieHAMKYIAPHOCTD MIIOCKOCTEMN: MPU3HAK NEPHIEHIUKYISIPHOCTH ABYX INIOCKOCTEH 1

41 Teopema o Tpéx nepneHAuKyIsIpax 1

42 Teopema o Tpéx neprneHAuKyIsIpax 1

43 Teopema o Tpéx nmepreHAnKyIsIpax 1

44 KonTpoJsbHnas padora no temam "'llepneninKky/JasipHOCTh NPAMBIX M IJI0cKOcTel" M " YTIiIbl 1
MesKAy NPAMBIMH U IIOCKOCTAMU'"'

45 [ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHUKA, BBIITYKJIBIE M HEBBITYKIIbIE 1
MHOTOTPaHHMKH; Pa3BEPTKAa MHOTOIPaHHUKA

46 [Ipu3ma: N-yrosbHas npu3Ma; rpaHd U OCHOBAHMSI IPU3MBI; IpsMasi U HAKJIOHHAs PU3Mbl; OOKOBas 1
Y TI0JIHAs! TOBEPXHOCTH IPU3MBbI

47 [Tapannenenunen, NpsAMOYTOIbHBIN MapasuIeNICIAIIE U €0 CBOMCTBA 1

48 [Iupamuna: N-yronbHast l'II/IpaMI/I:Ha, I'paH ¥ OCHOBAaHUE MUPAMU/IbI; OOKOBAsi U MOJHAsI TOBEPXHOCTh 1
NMPAMHU/JIbl; IpaBUIIbHAS U yCEUEHHAS MUpaMuaa

49 [TpaBuiIbHBIE MHOTOTPaHHUKHU: MTOHSITHE MTPaBUJIBHOIO MHOTOTPaHHMKA; MPaBUJIbHAS MPU3Ma U 1
IpaBWJIbHAsA MUPAMUJIA; IPABUIIbHAS TPEYroJibHAs MUPAMUJIA U PABUIIbHBIN TETpa’ap; KyO

50 [IpencraBnenue o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3/Ip, JOAEKASAP U UKOCADP. 1

51 CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPAMOM, TNIOCKOCTH. DJIEMEHTBI 1

=
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https://resh.edu.ru/

http://www.math.ru

http://fipi.ru
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CUMMCTPUH B ITUpaMUJaX, IMapalICJICIUIICAax, IIPABUIbHBIX MHOTI'OI'PAHHHUKAX

52 Beruucnenue 31eMeHTOB MHOTOI'paHHUKOB: pEOpa, TUaroHasu, yriibl 1
53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSAMON TPU3MBI, TUIONIAIb OCHOBaHHH, 1 https://urok.apkpro.ru/
TeopeMa 0 GOKOBOM OBEPXHOCTHU IPSAMON IPU3MBI
54 [Tnomans O0KOBOI MOBEPXHOCTH U MIOBEPXHOCTH MPABUIIHLHON MUPaMUIbI, TEOpEMa O IO ! 1 https://uchi.ru
OOKOBOI IIOBEPXHOCTH YCEUEHHOMN MUPaMUIbI
https://resh.edu.ru/
55 KonTpoJsbHasi pa6oTa mo teme "MHororpanHukmn" 1
56 [onsitre 06 06BEME 1 http://www.math.ru
57 O0BEM TUpaMu bl 1 http://fipi.ru
58 O0BEM upamMuIbI 1
59 O0BEM TUpaMu bl 1
60 O0BEM upamMuIbI 1
61 O0BEM pu3MBbI 1
62 O06BEM npu3MBbI 1
63 O0BEM pU3MBI 1
64 Kontposbuas pa6ora no reme "O6bEMbI MHOTOIPAHHUKOB'" 1 | https://www.yaklass.ru/p
65 [ToBTOpenue, 06001meHne cucremMaru3anus 3Hauui. [loctpoenne ceueHnii B MHOTOrpaHHHUKE 1 [geometriafiprogram-10-
66 [ToBTOpenue, o0o0IIeHNE cucTeMaTH3alus 3HaHUH. BorunciaeHne pacCcTosHUM: MeXy ABYyMs 1 Klass
TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOUKHU J0 TIIOCKOCTH, MEKIY CKPEIIMBAIOIIUMUCS MPSIMBIMH
67 HroroBasi KOHTpoJbHasi paboTa 1
68 [ToBTOpenue, 0000IIEHNE cUCcTeMaTH3aIUs 3HAaHUN. BrIurciieHne yriioB: MeXay CKpeluBaommmucs 1

MPSAMBIMH, MEX/Yy IPSIMOM U INTIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB MEXY IUIOCKOCTSAMH
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11 KJIACC

JJIeKTPOHHBbIE U(PPOBHIE

Tema ypoka KosmuectBo
n/n o0pa3oBaTe/ibHbIE pecypchbl
4acoB
1 Cdepa u map: ueHTp, paauyc, AMaMeTp; MIOaab HOBEPXHOCTH 1
chepnl
5 BsanmMHuoe pacronoxxeHue chepbl U TIIOCKOCTH; KacaTellbHas 1
TUTOCKOCTH K cdepe; miomanb chepsl
3 N300paxkenue cdepsl, mapa Ha mwiockoctd. CeueHus mapa 1
4 Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yrolne HUIHMHIPUUECKON 1 https://www.yaklass.ru/p/geometriat#program-
HOBEPXHOCTH, OCh LIMIMHPUYECKOH IOBEPXHOCTH 10-klass
WJIMHJIP: OCHOBaHUS U OOKOBasi IOBEPXHOCTh ST U OCh; 1
5 1 p GoxoBas MOBEPXHOCTE, 06pasyrowas 1 oCk; https://urok.apkpro.ru/
UIOIAAb OOKOBOM U TIOJHOM MOBEPXHOCTH
N300pakeHue UIMHAPA Ha TIOCKOCTH. Pa3BépTka unuHapa. 1 https://uchi.ru
6 Ceuenus nuimHApa (TUIOCKOCTHIO, MapalIeIbHON HIN
H Ilpv ( - T1ap https://resh.edu.ru/
NEepHEHINKYIPHON OCH LIMIMH]PA)
. KoHuueckas I0BEpXHOCTh, 00pa3yrollie KOHUIECKOH MOBEPXHOCTH, 1 http://www.math.ru
OCb U BEPIIMHA KOHUYECKON TOBEPXHOCTU htto://fibi
p://Tipl.ru
3 Konyc: ocHOoBaHMe 1 BepiinHa, 00pa3yromias U 0Ch; IUIOIIA/lb 1
OOKOBOH U MOJTHON OBEPXHOCTH
9 VYceuéHHblil KOHYC: 00pa3yIoIMe U BBICOTA; OCHOBAHUS M OOKOBast 1
MIOBEPXHOCTH
N306paxenne koHyca Ha riockocT. Pa3Béprka konyca. Ceuenus 1
10 KOHYca (TNIOCKOCTBIO, MapaJlJIEIbHON OCHOBAHUIO, U MIJIOCKOCTBIO,
IPOXOJALIEeH Yepe3 BepIINHY)
11 Komb6unanust Ten BpaieHus 1 MHOTOTpaHHUKOB 1
. https://urok.apkpro.ru
12 MHororpaHHMK, OIMCAaHHBIN 0K0JIO chepbl; cdepa, BIUCaHHAS B 1 ps:// bk [

MHOT'OTPpaHHUK WJIK B TCJIO BpalllCHUA



https://www.yaklass.ru/p/geometria#program-10-klass
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https://urok.apkpro.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.math.ru/
http://fipi.ru/
https://urok.apkpro.ru/

13 [Tonsarue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB TeI 1

14 O0BEM IUIMHpA, KOHYCa 1

15 O06bEéM mapa u miomaas cheps 1

16 [Tomo6nbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY TIOMIAISIMH 1
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEJ

17 KonTpoabsHnas padora no remam ""Tesna Bpamenusi' u "Oobembl 1
Tea"

18 BexTop Ha M10CKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB 1

20 YMHOXEHHEe BEKTOpa Ha YHUCIIO 1

21 Paznoxxenue BekTopa 1o TpéM HEKOMILTaHAPHBIM BekTopaM. [IpaBumo 1
napajuiesenumneia

99 Pemenue 3aiay, cBsI3aHHBIX C MPUMEHEHUEM MPABUII ICHCTBUH C 1
BEKTOpaMHU

23 [IpsimoyromibHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaThl 1
BekTopa. [Ipocreitmme 3agaun B KOOpAMHATAX

24 VYron mexay Bektopamu. CKalisipHOE TPOU3BEJICHNE BEKTOPOB 1

25 Brranciienue yrioB MeXy IPSIMBIMA U TUTOCKOCTSIMH 1

26 KoopanHaTHO-BEKTOPHBIM METO MTPH PELICHUH T€OMETPUUYECKIX 1
3a1a4u

97 KonTpoJsbHnasi padora mo teme ""BekTopbl 1 KOOPAMHATHI B 1
npocrpancrse"

28 [ToBTOpenue, 0600IIEHNE U cUCTeMaTH3aus 3HaHui. OCHOBHBIE 1
burypsl, paxkTel, TEOPEMBbI Kypca IIaHUMETPUI

29 [ToBTrOpenue, 0000IIEeHNE U cucTeMaTH3alMs 3HaHUul. OCHOBHBIE 1
burypsl, QpaxkTel, TEOPEMBbI Kypca IIIaHUMETPUU

30 [ToBTOpeHuUe, 0600IIeHNE U cUCTeMaTH3alus 3HaHU. 3a1aun 1

https://uchi.ru

https://resh.edu.ru/

http://www.math.ru

http://fipi.ru

https://www.yaklass.ru/p/geometria##program-
10-klass

https://urok.apkpro.ru/

https://uchi.ru



https://uchi.ru/
https://resh.edu.ru/
http://www.math.ru/
http://fipi.ru/
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://urok.apkpro.ru/
https://uchi.ru/

MJIAHUMCETPHUU U MCTOABI NX PCILICHUA

[ToBTOpEHME, 0000IIEHUE M CUCTEeMAaTH3allisl 3HAaHUW. 3a/1auun

https://resh.edu.ru/

31 http://www.math.ru
TUTAHUMETPUH U METOJIbI UX PEIICHHSI
39 [ToBTOpenue, 06061IeHNEe U cucTemaTH3anus 3HaHuil. OCHOBHBIE http://fipi.ru
burypsl, pakThl, TEOPEMBI Kypca CTEPEOMETPUN
33 HroroBasi KOHTpoIbHasi padoTa
https://www.yaklass.ru/p/geometriatfprogram-
34 [ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTU3allNsl 3HAHUN 10-klass
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