I'EOMETPUS
COJEPXAHUE YYEBHOI' O KYPCA

10 KJTACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEpeOMeTpur. Touka, mpsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulelIbHble W CKpelmmBaronmecs npsamele. [lapauiensHOCTE NpsAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
NapaJIENbHOCTh TPEX MPAMBIX; NAPAJIIEIBHOCTD MPSMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; yroJd MEXJIy MNpSIMbIMH B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIYphl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienunea; NoCTPOCHUE CEUEHUH.

[lepneHANKYIJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISPHBIC IIPSIMBIE B
IIPOCTPAHCTBE, MpsMBIEC IMAPAJUICIBHBIE W NEPIECHIUKYJISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O MpsSMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JIBYITPAaHHBIA  YroJI, JIMHEWHBIA Yrojl JBYIPAaHHOIO  yTJa.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEN: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIpPaHHKKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAS IOBEPXHOCTh IIPU3MBI. [Tapamtenenunen, IPSIMOYTOJIBHBIN
napajuieNenunes U ero cpoicrea. Ilupamupa: N-yronpHas nupamuaa, 'paHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yceu€HHas nHupamMuaa. OJEMEHTBl Npu3Mbl W nupamuibl. lIpaBunbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
npaBWIbHAs NUPaMHUAA; NPaBWIbHAS TPEyrojbHas NUpamMuAa M IPABHIbHBIN
TeTpadap; KyO. IlpeacraBieHune O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.



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

BrluncieHne 93J€MEHTOB MHOTOIPaHHUKOB: péOpa, AWaroHalid, yTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUIomaad yceu€éHHOoM mupamuabl. [lonstne 06 o00béEMe. OOBEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
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 chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh 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. OcCHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3 He€. O0BEM UMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIIECHUS 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 mi1ockocTu U B mpocTpaHcTBe. ClioKEeHNE U BBIYMTAHUE 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. Ilpocteifmme 3amaun B
KOOpJIMHATax. YTron Mexay BekropaMu. CKalsipHOE MPOU3BEIEHHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnHATHO-BEKTOPHBIM
METOJ npu peIIeHUH reOMETPUYECKUX 3as1a4y



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

I'pa:xknanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO IPaKTAHCKON MO3UIIMK O0YJAIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO WiI€HAa POCCHUHUCKOrO OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOLeTyp TPaXTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUHCKOM MaTEMAaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OATUYECKOrO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTBIO
y4€HOT0; OCO3HAHHUEM JIMYHOTO BKJIa/ia B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIIOYash ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCl€KTaM Pa3iIMYHbIX BUAOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MAaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa »u3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTAHHUE, cOATTAHCHPOBAHHBIN PEKUM 3aHATUH U

OT/IbIXa, peryJspHas busnueckas aAKTUBHOCTB); bu3rIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHBIC TIJIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TPUMEHCHHE MAaTeMAaTHYCCKUX 3HAHWM I peIIeHUs 3aaad B
00JaCTH  OKpY’)KAIOIICH Ccpebl, IUIAHHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOYKHBIX ITOCJICICTBHH ISl OKPYKAIOIEH CPeJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOM TMPAKTUKH, IMOHUMaHHEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmeus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL ~ OKpYXHCaAlowe2o0  Mupa,  NpuMeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0 pemnieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MNpodiIeMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IIPOIECCAa, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vhuusepcanonvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIOCTaBIATh CBOU CYXKJIEHHA C CYXKICHHUSAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHOM
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pPabOTHl U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

@ opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS DPE3YJbTATOB JEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSAMU: NMAPAIEIBHOCTh U IEPIICHIUKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmars 3aaun Ha HaXOXKICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iaM WiH
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bobrancnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbI, MOJEIUPOBATh pEAJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJpPHYECKass MOBEPXHOCTh, oOpa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate 00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHHS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHGOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHS BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMU OHM 00JIaJIal0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUWA W
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a1ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallul W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE MOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MPAKTUYECKNAE 3aJ1a4yd, CBA3aHHBIE C HAXOXKJICHUEM TIE€OMETPUUYECKUX BEJINY



n/n

TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Paspnen Tema ypoka

Beenenue B crepeoMeTpuro

OCHOBHBbIE IOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctBo. [IpaBuia nzoOpakeHus Ha
PUCYHKAX: U300paxKeHHs IIIOCKOCTEH,
NapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpE3Ka

KoJ-Bo
9ac0B

0P u [1OP ucnosnb3yemblie Ha YpoKe

https://resh.edu.ru/subject/lesson/4756/start/203542/

IlonsTus: MEpeCCKaromurecs miI0CKOCTH,
InepeceKaromumecs npsaMas U rmiI0CKOCTb

IlonsTus: NnepeceKaromumecs mIoCKOoCTH,
nepeceKkarommecs npsaMast v rmjiI0CKOCTb

3HAKOMCTBO C MHOI'OT' PaHHUKaMH,
I/I306pa)KeHI/IC MHOI'OI'paHHHUKOB Ha
PUCYHKAX, Ha IPOCKIMOHHBIX YEPTEIKAX

https://resh.edu.ru/subject/lesson/6018/start/221550/

HauanpHabie cBenenns o kyoe u
MUPAMUIE, UX PA3BEPTKU U MOJECIIH.
CeueHust MHOTOIpaHHUKOB

CraproBas pabora

https://resh.edu.ru/subject/lesson/4912/start/23573/

BocnurareabHBbI aceKT

YcraHoBieHue
JIOBEPUTEIIbHBIX OTHOLICHUN
MEXly YUUTEIIEM U €T0
YUEHUKAMU,
CIOCOOCTBYIOLINX
MO3UTUBHOMY BOCIIPHUSTHIO
y4dauumucs TpeboBaHui U
npoch0 yuuress,
NPUBJICUYECHUIO UX BHUMAHUS
K 00CyX/1aeMoii Ha ypoke
UH(POPMaLINH, AKTUBU3ALUT
MX TIO3HABATEIbHON
JeSITeIbHOCTH

dopMHpOBaHUs HHTEpECA K



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4912/start/23573/

[Tonsatre 00 akCMOMATHYECKOM

https://resh.edu.ru/subject/lesson/4756/start/203542/

00y4YEeHUIO U TTO3HAHMIO,

dopMupoBaHUE

7 MIOCTPOCHHUH CTEPEOMETPUU: AaKCHOMBI JTF0003HATEITLHOCTH,
CTEPEOMETPHUH H CIICJCTBHS U3 HUX TOTOBHOCTH U CIIOCOOHOCTH K
camMo00pa3oBaHMIO,
[ToHsATHE 00 AKCHOMATUYECKOM HCCIIEIOBATEIBCKOI
8 MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI JIeSTENbHOCTH, K
CTEPEOMETPHUH U CICIICTBHS U3 HUX 0CO3HAHHOMY BBIGOPY
HAIpaBJICHHOCTH U YPOBHS
[TonsiTHE 006 aKCHOMATUYECKOM o
00y4eHus B JabHEHIIIEM
9 MOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI
CTEPCOMETPHUH H CIICJCTBUS U3 HUX
[ToHsTHE 00 AKCHOMATUYECKOM
10 MOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CICICTBHS U3 HUX
= B3anMHOe pacnonokeHue npsMbIX B
S : i
1 5 IPOCTPAHCTBE: MEPECEKAFOIIHUECH, https://resh.edu.ru/subject/lesson/6133/start/272668/
S}
& napaulebHbIe ¥ CKPEIIMBAIOIINECS
g p pett m Wcnons3oBaHue
5 o  Tpambie BOCIIUTATEIBHBIX
S E BO3MOKHOCTEN COAEPKaHUS
° .
22 [MapannenbHOCTh NPSMBIX M IIOCKOCTEH . ) y4eGHOTO Tpe/IMeTa Yepes
= & : https://resh.edu.ru/subject/lesson/6065/start/125651/ o
12 & £  BIIPOCTPAHCTBE: MapajlelibHbIE NPIMbIe IICHHOCTHBII aCIeKT
g .
= £ B IPOCTPAHCTBE; MapaLUICIbHOCTh TPEX y4eOHOro MaTepHaia, uepes
Q
S  mpAMBIX Mo I00p COOTBETCTBYIOIINX
o 3aJa4 ISl pEIICHus,
Q (v
E [MapaieapbHOCTh MPSAMBIX H TUIOCKOCTEH TPOOTIEMHBIX CHTYAIUH Jist
KJICHUS B KJIACCE U
13 S B mpocTpaHcTBe: IlapamiensHocTs obcyxae cee
= . NpUMEHEHHE Ha ypOKe
* TIPSIMO# U TUIOCKOCTH
(]
E bl
14 2 2 VYriasl ¢ coHanpaBIeHHBIMH CTOPOHAMHU
Q
£ 2
15 8 8 Yroa Mexay NPSIMBIMH B TPOCTPAHCTBE
& =
BB



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/

16

VYroa Mexay npsiMbIMU B IPOCTPaHCTBE

[TapannensHOCTh MIOCKOCTEH:

https://resh.edu.ru/subject/lesson/6129/start/131672/

II03HABaTEIbHON U
nH()OPMAITMOHHOM KYJIBTYPHI,
B TOM YHCJIE HABLIKOB

[IpsiMble apasienbHble U

MIMEIOILIXCS PECYPCOB U

17 .
apajuieIIbHBIE INIOCKOCTH CaMOCTOSTCIIBHOU pa60TbI C
yueOHBIMU TEKCTaAMHU,
JIOCTYITHBIMU TEXHUYECKUMU
. . CpeacTBaMu
18 CBoiicTBa napajyyiebHBIX TUIOCKOCTEH
UH(POPMALIMOHHBIX
TEXHOJIOTH.
IIpocreliye NIpOCTPaHCTBEHHBIC https://resh.edu.ru/subject/lesson/5444/start/221486/ TTpumenenue Ha ypoke
19 (burypsl Ha MIIOCKOCTHU: TETPadAP, KyO, IPYIITIOBOi paGOTHI Wi
TapaJlIC/ICINIIC paboThl B mapax, KOTOpPbIE
° aT y4JaIluxcs KOMaHIHOU
20 [TocTpoenue ceueHmit yHar ya .
paboTte 1 B3aUMOJCHCTBUIO C
21 [Toctpoenue ceuenuit ApYTHMH NCTEMU
PopmMUpPOBaHKE TO3UTUBHON
KonrtponsHas padota no reme "[Ipsmble CaMOOLIEHKHU CBOEeH yueOHOH
22 U TUIOCKOCTH B IIPOCTPAHCTBE. 1 JeATEeIbHOCTH, TOHUMAHMS
[TapamnenpHOCTh NPSAMBIX U IIIOCKOCTER" IPUYMHBI ycTiexa B yueOHOi
JEATEIBHOCTH.
lleprieHANKYISIPHOCTD NPSIMO¥L 1 https://resh.edu.ru/subject/lesson/4724/start/20411/  PopMupoBaHue
23 2 8 IUIOCKOCTH: MEPICHUKYIAPHBIC PAMBbIC caMOOpraHu3aluu MyTEM
Q K
S g  BTPOCTpaHCTBE CaMOCTOSITEILHOTO
M
%* 9 COCTaBJICHUS TIJIaHa,
24 > 5 [IpsimMble mapasnienbHble U aIroOpUTMa PelIeHUs 3a/1a9n
S =  NCPNCHAHKY/IIPHBIC K IIIOCKOCTH (WM €ro YacTs), BHIGOpa
o X ’
2 g croco6a penenus ¢ yaéTom
25 % =
o,
E E



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/4724/start/20411/

26

27

MEPIEeHIUKYIIPHBIE K IIJIOCKOCTH

[Ipu3Hak neprneHuKyISpHOCTH MPSMOi
U TUIOCKOCTH

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON
U TUIOCKOCTH

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

COOCTBEHHBIX BO3MOKHOCTEN

28

Teopema 0 npsAMON NEepIEHIUKYISIPHON
IJIOCKOCTH

29

30

Teopema 0 npsAMON NEpIEHIUKYISIPHON
IJIOCKOCTH

Teopema o npsAMoil mepreHAUKYIIPHON
MIJIOCKOCTH

BocnuteiBate ymMeHue
BJIaJIETh CII0OCOOaMu
CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpoliecca u
pe3yJsibTara peuieHus
MaTeMaTUYECKOH 3a1auu;
IIPEIBUIETh TPYIHOCTH,
KOTOpBIE MOTYT BOZHUKHYTh
IIPY PELLIECHUN 3aJa4n

31

32

[IepneHauKynsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU JO IJIOCKOCTH,
paccTostHue OT NMPSAMOM 10 IIIOCKOCTH

[leprieHAUKYNIAp U HAKIOHHBIE!
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHuE OT IPSIMOM A0 IUNIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

33

34

[lepnenauKymnsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU J0 MJIOCKOCTH,
paccTostHue OT NMPSAMOM 10 MIIOCKOCTH

[lepnieHquKyIsAp U HAKJIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,

BocnuteiBate yMeHue
BOCIIPUHUMATH U
(hopMyIMpPOBATH CYXIECHUS B
COOTBETCTBUU C YCIOBUAMHU U
LEeJISIMU OOILEHHSI; SICHO,
TOYHO, TPAMOTHO BBIPaXaTh
CBOIO TOYKY 3PEHUS B YCTHBIX
Y MACbMEHHBIX TEKCTAX,
JIaBaTh MOSCHEHUS 110 X0y
peuieHus 3a1a4u,
KOMMEHTHPOBATh
IIOJIyYCHHBIN pe3ybTaT



https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/6127/start/221519/

35

36

37

38

39

40

41

42

43

44

Yrisl MCKAY NPSAMBIMHA U INIOCKOCTAMUA

paccTostHue OT MPSMOM 10 TUNTIOCKOCTH

VYTIibl B IPOCTPAHCTBE: YIOJI MEXKAY
MPSIMOM U TUIOCKOCTBIO

JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ
JIBYTPAHHOTO yIJia

https://resh.edu.ru/subject/lesson/6063/start/21120/

JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JBYTPAHHOI'O yria

[lepneHuKyISIPHOCTB IIJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IJIOCKOCTEN

[lepneHquKyISPHOCTD MJIOCKOCTEM:
MPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEN

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

[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

Teopema o Tpéx nepneHAUKYISIpax

Teopema o Tpéx nepneHANKYISIpax

Teopema 0 TpEX nepHeHANKYIApax

dopmupoBaTh YMCHHS B
X0/J1e OOCYKICHHS 32/1aBaTh
BOIIPOCHI IO CYIIECTBY
00CyX/1aeMOi TEMBI,
po0JieMBbl, peraeMoi
3aJ1auu, BHICKA3bIBaTh UJICH,
HAIICJICHHBIC Ha TIOUCK
PEIICHHUS; COTIOCTABIISATH CBOH
CYXJICHUS C CY)KICHUAMU
JPYTUX YYaCTHUKOB JINAJIOTA,
0OHapy>XHBaTh PA3IUIHUE U
CXOJICTBO ITO3UIINI; B
KOPpPEKTHOI popme
(dbopmynaHMpoBaTh
pasHoracus, CBou
BO3paXEHUs

KonTponbHas padboTa no remam
"IlepnieHAUKYIAPHOCTD IPSMBIX U

miockocTeil" u "YTibl MEXIY IPSIMBIMU

DopMUpPOBaHKE TO3UTHBHON
CaMOOIIEHKHU CBOEH yueOHOM
JESATENIbHOCTH, TIOHUMAHHUS

NPUYHHBI ycTiexa B yueOHOM



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/4748/start/20810/

45

46

47

48

49

50

51

MHororpanHuku

U IUIOCKOCTIMHA"

[TonsiTe MHOTOrpaHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKU; pa3BEPTKa
MHOT'OTpaHHUKA

JCATCIIBHOCTH.

IIpu3ma: n-yrosibHas Ipu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; IIpsIMast U
HaKJIOHHAsl IPU3Mbl; OOKOBas U MOJIHAs
MIOBEPXHOCTb IPU3MBI

[Napannenenunen, mpsIMOYTOJIbHBII
napaJuieNienuIe U ero CBoicTBa

https://resh.edu.ru/subject/lesson/5443/start/21270/

DopMHUpPOBATH YMEHUS
IIPEACTABIIATH PE3YJIbTAThI

[Inpamua: n-yrojapHas NMpaMuia, TpaHu
1 OCHOBaHUE MUpaMuU/Ibl; OOKOBas U
ITOJIHAS] TIOBEPXHOCTh ITUPAMMJIBL;
[IpaBUJIbHAA U YCECUEHHAS TUPaMUAA

IIpaBUIbHBIE MHOTOIPAaHHUKU: ITOHATHE
IIPaBUIILHOIO MHOTOI'PAHHUKA;
[IpaBUJIbHAA [IPU3Ma U NIPaBUIIbHAS
MApaMuUJa; IpaBUIIbHAs TPEYTOJIbHAS
NMpaMuia ¥ MpaBUIbHBIN TETpasap; Kyo

peuieHus 3agadu,
https://resh.edu.ru/subject/lesson/5866/start/221576/ skcnepumeHTa,

MCCJIEI0BAHMS, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATH
(hopMar BBICTYIUICHHUS C
Y4€TOM 3a/1a4 MPE3CHTALUN U

https://resh.edu.ru/subject/lesson/4023/start/149352/ OCOOCHHOCTEH ayIUTOPHH.

[IpeacraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTa3/p, NOACKa Ip U
HKOCAdP.

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, MIPSMOU,
IJTIOCKOCTH. DJIEMEHThl CAMMETPUH B



https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/

nupaMuaax, napajuicacrnuneaax,
IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Brranciaenue 31eMeHTOB

52 MHOTOTPaHHUKOB: p&0pa, TuaroHasu,
YIIIBI BocnurtsiBate yMeHue
BJIAJETh CrIoco0aMu
[Tnouianp 60KOBOM OBEPXHOCTH U CaMOIIPOBEPKH,
53 IIOJIHOW ITOBEPXHOCTHU IIPSAMOM IPU3MBI, CaMOKOHTPOJIA IIpoLecca u
IUI0Ia/Ib OCHOBAHUM, TeopeMa 0 OOKOBOIA pe3yJbTaTa pelieHus
MTOBEPXHOCTU MPSIMON TPU3MBI MaTeMaTUYeCKOH 3a7auu;
NPEIBUIETh TPYTHOCTH,
[Tnomaas 60KOBOM MOBEPXHOCTH U KOTOPbIE MOTYT BO3HUKHYTb
54 MMOBEPXHOCTHU MPABUIIbHOM MUPaAMUJIBbI, [PY PeLIeHUH 3a/1a9H
TeopeMa o IIomaau OOKOBOU
MOBEPXHOCTH YCECUEHHOU TTHPAMHUIBI
DopmMUpOBaHKE TO3UTHBHON
CaMOOLIEHKHU CBOEH yueOHOU
KonrtponbHas pabora no Teme
55 " " JEATENILHOCTH, TIOHUMaHHUs
MHororpanHuku .
INPUYMHBI ycTiexa B yueOHOi
NesITeTbHOCTH.
56 o  lonstue 06 00bEMe
g
57 = OG6bEM mHpaMuIBI dopmMupoBaHuEe NO3UTUBHON
g CaMOOIICHKHY CBOEH yueOHO
58 o) O06BEM TUpaMuIBI NeATeIbHOCTH, TOHNMaHU
=
‘E’ . OPUYHHBI ycTiexa B yueOHOM
59 z O0BEM TUpaMUIBI NeSATENBHOCTH.
3
60 8 O0BEM TUpaMUTBI
®)
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64

65

66

67

[ToBTOpeHue

O06BEM IPU3MBI
O06BEM IPU3MBI

O06BEM IPU3MBI

KonTponbras padota mo teme "OObEMBI
MHOTOTpaHHHUKOB"

[ToBTOpEeHHE, 0000IIEHNE
cucreMaTtu3anus 3Hanui. [loctpoeHue
CEYECHUI B MHOTOI'PAaHHHKE

[ToBTOpEeHme, 060061IEHNE
cucTeMaTu3anus 3HaHui. Beruncnenue
paccTOSIHUN: MEXIY ABYMS TOUKAMHU, OT
TOYKHU J0 MPSAMOH, OT TOUKH 10
IUIOCKOCTH, MEXJy CKPEIIMBAOIIUMUCS
MMpsAMBIMHA

HpOMC)KYTOLIHaH aTTeCTanusa

DopMUPOBaHKE TO3UTHBHOM
CaMOOLICHKHU CBOEH yueOHOM
JESTENIbHOCTH, TIOHUMAHHUS
NPUYHHBI ycTrieXxa B y4eOHO
JESATEIIBHOCTH.

BocnuteiBaTh rOTOBHOCTD K
JEUCTBUSAM B YCIOBHSIX
HEONPEAETEHHOCTH,
IIOBBIILICHUE YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3
PAKTHYECKYIO
JEATENBHOCTD, B TOM YHUCIIE
YMEHHUE YUUTBCS Y APYTHX
Jrofiel, mpruodpeTarTsb B
COBMECTHOH €ATEIBbHOCTU
HOBBIE 3HAHUS, HABBIKU U
KOMITETEHIMH U3 OIbITa

JIPYTHX

DopMUpPOBaHKE TO3UTHBHON
CaMOOLIEHKHU CBOEH yueOHOU
JEATENIbHOCTH, TIOHUMAHHUS
OPUYHHBI ycTiexa B yueOHOM
JESATENIBHOCTH.
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[ToBTOpeHme, 0600IIEHNE
cUcTeMaTu3als 3HaHui. Berancnenue
YIJIOB: MKy CKPEIIMBAIOIIMHUCS
MPSAMBIMHU, MKy TIPSIMOU 1
IJIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB
MEXTY TUIOCKOCTSIMH
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TEMATHUYECKOE INTAHUPOBAHHUE 11 KJIACC

Ne Koua-Bo IO0P u HHOP ucnosn3yembie .
Paznen Tema ypoka BocnurareJbHbIH acneKkT
n/n YacoB  Ha ypoke
1 Tena Cdepa u map: LeHTp, paanyc, TUaMeTp; IUIOIA/lb 1 VYcranoBneHue
BpalleHUs =~ TOBEPXHOCTH Cephl JIOBEPUTEIILHBIX OTHOLICHUHN

2 B3anmHoe pacnionioskeHue cepsl U II0CKOCTH; 1 MEKILY YyYUTCIIEM U €0
KacaTelIbHasl INIOCKOCTh K cepe; momanb chepbl YYCHUKAMH, CIIOCOOCTBYIOLINX

3 Uzobpaskenue chepsl, mapa Ha miockocTd. CedeHus . TMOSHTHBHOMY BOCHPUATHIO
mapa yuyauiumucs TpeboBaHuit u

pOCKO yuuTens
4 Bxoanas koHTpoJIbHAs padoTa 1 p yi ’
MIPUBJICYCHHUIO UX BHUMAHUS K

[{unuHap: ocHOBaHMS U OOKOBAs MOBEPXHOCTb, 06CyKIaeMOi Ha ypoKe

5 o0pa3yroias U 0ch; IIIOMAaas OOKOBOM U MOIHOM 1 MH(pOPMALMH, AKTHBH3ALIH 1X
HOBEPXHOCTH MMO3HABATEIILHON 1EITeILHOCTH
N300paxeHne NUINHAPA HA MIIOCKOCTH. Pa3BépTka dopMHUpOBaHUs UHTEpECA K

5 munHapa. CeueHus MUIMHAPA (TNTOCKOCTHIO, 1 00y4YeHHUIO U TO3HAHMUIO,
napajuieIbHON WK NEePHEHANKYISIPHONH OCH T10003HATENFHOCTH,
HUATTUHIPA) TOTOBHOCTH U CIIOCOOHOCTH K
KoHunyeckasi TOBEpXHOCTh, 00pa3yIonIine KOHUIECKOH caMO00OPa30BaHHUIO,

7 MTOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON 1 HUCCIICA0BATCIIBCKON
MIOBEPXHOCTHU ACATCIIBHOCTH, K OCO3HAHHOMY

q KoHyc: OCHOBaHME ¥ BEPIINHA, 06pa3ylomas 1 OCh; . BbIGOPY HampaBIeHHOCTH 1
TJI0MIATh OOKOBOU M IMOJTHOM MOBEPXHOCTH ypOBH3 00y1eHus B

N N JaJbHENIEM

9 Y ceu€HHBII KOHYC: 00pa3yoline U BBICOTA, 1
OCHOBaHUs U OOKOBasi IOBEPXHOCTh

10 N3o6pakenue koHyca Ha iockoctu. Pa3BépTka 1

KoHyca. CeueHusi KOHyca (MIOCKOCThIO, MapauieIbHON




OCHOBAHHIO, U IIOCKOCTHIO, TPOXOSAIICH Yepe3
BEPIITHHY)

11 KoM0Ounanus ten BpauieHus: 1 MHOTOIpaHHUKOB
12 MHororpaHHuUK, ONMCaHHbIN 0K0JI0 cdepsl; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM B TEJIO BPaLLCHUS
13 O6BEMBI [onsarue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB dopmupoBaHue
Tell Tell II03HABATEJILHOU U
14 O0bEM IUIMHApa, KOHYCa MH()OPMAIIMOHHON KYJIbTYPBI,
15 O0béM 1mapa U mIomaab chepol B TOM 1HCIIC HABBIKOB
CaMOCTOSITENIbHON PabOTHI €
[TonoGubIe Tena B mpocTpancTBe. COOTHOIICHUS
. < y4eOHBIMU TEKCTAMH,
16 MEXy IUTOIASIMU [IOBEPXHOCTEHN, 00bEMaMU
JOCTYITHBIMU TEXHHYECKUMHU
MOTOOHBIX TEI
CpeacTBaMu
" "
17 KonTtponpHast padora no Temam "Tena Bpamenus” u MH(OPMALIMOHHBIX
" " o
O0bemsbl TEN TEXHOJIOTH.
18 Bekropsr BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE dopMUpOBaTh YMEHHS B XOJI€
19 n CrnosxeHue 1 BBIYMTaHUE BEKTOPOB 00CYyKIeHNUs 3a1aBaTh
20 KOOPAMHA | y\iyoswenpe BEKTOPA HA THCITO BOIPOCHI IO TEME pelIaeMoi
THI B ) 3aJ1auu, BHICKA3bIBATh UJIEH,
Paznoxxenne BekTopa 1o TpéM HEKOMITJIaHAPHBIM
21 IPOCTpaHC HalleJICHHbIE Ha TIOMCK
BekTopam. [TpaBuio napannenenunena
TBE pELIeHUST; COTIOCTABIATh CBOU
Pemenue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM TTPABUIT
22 . . CYXKJICHHUS C CYXKICHUSIMU
JEWCTBUH C BEKTOpaMH
JPYTUX YYaCTHUKOB JIMAJIOTA,
[IpsimoyrosnbpHas cucTreMa KOOpIUHAT B IPOCTPAHCTBE. 0GHApYKHBATb PA3IUUeE 1
23 Koopaunats! Bektopa. [IpocTeiimue 3agaun B CXOJICTBO MO3UIHIL; B
KoopAnHATax KOPPEKTHOH popme
24 VYron mexay Bekropamu. CKallsipHOE TPOU3BEICHNE (hopMyIHpOBATH PA3HOTIIACHS,
BEKTOPOB CBOHW BO3PaKCHUS
25 Brrauciienue yrioB MexXy PSIMBIMH U TUTOCKOCTSIMHE
26 KoopanHaTHO-BEKTOPHBII METO/ PHU pEIICHUH

TCOMCTPHUYCCKUX 3aaayd




27

28

29

30

31

32

33

34

IToBTOp
eHHE,
0000111
HHE,
CHCTEeMaTU
3aIus
3HAHHUHI

KoHnTtposbHas padota mo teme "BekTopsr u

DopmMUpOBaHKE TO3UTHBHOM
CaMOOIICHKH CBOEH yueOHOI

N 1 NEeSTeIbHOCTH, TOHUMaHUS
KOOPJMHATHI B IPOCTPAHCTBE .
IPUYUHBI ycriexa B y4eOHOH
JeSITeNIbHOCTH.
[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. BocnuTeiBaTh ymMeHue BIaJeTh
OcHoBHbIe GUTYpbI, PaKThl, TEOPEMBI Kypca 1 crocob6amMu caMOTpPOBEPKH,
TUTAHUMETPHUH CaMOKOHTPOJIS Ipoliecca u
[ToBTOpeHUEe, 0600IIEHNE M CHCTEMAaTH3allNsl 3HAHU. pe3yipTaTa peIICHNA
OcHoBHBIE HUTYPHI, (HAKTHI, TEOPEMBI Kypca 1 MaTeMaTUYECKON 3a1a4u;
[LUIAHUMETPUH IpeABUIETh TPYAHOCTH,
[ToBTOpeHNE, 060OIIEHNE U CHCTEMATH3aIUs 3HAHUH. . KOTOPBIC MOTYT BOSHUKHYTD
3amaun TIIAHUMETPUH U METOJIBI UX PEIICHHS TIpH pCIICHAN 3a/la1H
[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1
3amaun MIaHUMETPUU U METO/IbI UX PEIICHUs
[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aITUs 3HAHH.
OcHoBHbI€ QUTYpBI, PaKThl, TEOPEMBI Kypca 1
CTepeOMeTpUH
®opmMUpOBaHKE TO3UTHBHON
CaMOOIIEHKHU CBOEH yueOHOM
[IpomexxyTouHas aTTecTanus 1 NeSITeTbHOCTH, TIOHUMAHUS
NPUYMHBI ycriexa B y4eOHOH
NeSITeIbHOCTH.
[ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AIIMs 3HAHUN 1
34
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