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COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHSI CTEpeOMETpUr. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMAaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U
CIIEACTBUS U3 HUX.

B3anmHOoe pacnonokeHue NOpsMbIX B IPOCTPAHCTBE:  IEpECEKaroluecs,
napajuielibHble U CKpelIMBaronmecs npsamsie. [lapaieabHOCTh NPSAMBIX U IIIOCKOCTEN
B IPOCTPAHCTBE: MapajUIeJIbHBIE IIPSAMBIE B IPOCTPAHCTBE; MAPAIIIEIBHOCTH TPEX
MPSAMBIX; NapAJUIEIBHOCTh NPSIMOM M IUIOCKOCTH. YTJIbl € COHAalpaBJIECHHBIMU
CTOPOHAMHM; YIoJ MEXAYy IpAMBIMU B IIPOCTpaHCTBE. IlapamienbHOCTh IUIOCKOCTEN:
[apajulesIbHBIE IIJIOCKOCTH; CBOWCTBA NapajuleNbHBIX IUIOCKocTed. [Ipocreiimme
IPOCTPAHCTBEHHbIE (UIypbl Ha IUIOCKOCTH: TETpa’ap, KyO, mapajuienenunen;
MMOCTPOCHHUE CEYEHHUI.

[leprieHIUKYISAPHOCTh NPSAMOM M IUIOCKOCTH: TEPIIEHANKYJISIPHBIE TPAMBIE B
IIPOCTPAHCTBE, NpPsAMBIE MapAJLICIbHbIE U MEPIECHIUKYJISIPHbIE K IIJIOCKOCTH, IPU3HAK
MEPIEHAUKYJISIPHOCTU MPSIMOM M IUIOCKOCTH, TEOPEMA O MPSIMOW NMEPHEHIUKYISIPHOU
IJIOCKOCTU. YTJbl B MMPOCTPAHCTBE: YIOJd MEXIY NPSAMON U IUIOCKOCTBIO; IBYTPAaHHBIN
YIOJI, TUHEWHBIA yIroJl ABYIPaHHOTO yria. [leprneHauKynsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSHUE OT MPAMOM A0 IMIJIOCKOCTH, MPOEKLHUs PUTYyphl HA
IJIOCKOCTh. llepneHauKyIapHOCTh IJIOCKOCTEN: NPHU3HAK MNEPHEHAUKYIAPHOCTH IBYX
IockocTer. Teopema o TpEX NEPHEHIAUKYIISpax.

MHOrorpaHHUKH

[loHATHE MHOTrOTrpaHHHKA, OCHOBHBIE 3JEMEHTHl MHOTOTPAHHMKA, BBITYKJIBIE U
HEBBIIIYKJIBIE MHOIOI'PDAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma; TPaHd M OCHOBAaHUS MPHU3MBbI, IpsiMas W HAKJIOHHAs TpU3MbL; OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Mebl. [lapamnenenunesn, npsaMOyTOJIbHBIN MMApAIIIEIEIUIIE] U
ero cpoucrBa. [Ilupammpma: N-yronpHas nupamMuja, TpaHd U OCHOBAaHHUE IHPAMHUJIBI;
OOKOBasi M MOJHAsl MOBEPXHOCTh MUPAMUJbI; MPaBUIbHAS W yCEUYEHHAs NUpaMUia.
OneMeHTbl TOpu3Mbl W nOupamuabl. [IpaBuibpHBIE MHOTOIDAaHHHMKHU: TOHSATHE
MPAaBWJIBHOTO MHOTOTPAHHUKA; TMpaBWbHAsA TMpU3Ma M [paBWIbHAs NUPaAMUJA;
MpaBUJIbHAsL TPEYroJibHAsl MUpaMKia U MPABWIbHBIN TeTpa’ap; KyO. [Ipencrasienue o
MIPAaBWJIBHBIX MHOTOTPAHHUKAX: OKTA3p, TOAEKadAp U mkocadap. CeueHus NpusMbl U
NUPaMU/IBI.

CummeTpuss B MPOCTPAHCTBE: CUMMETPUS OTHOCHTENIBHO TOYKH, HPSIMOI,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MHUPAMMIAX, NapAJUIENICNHIENaX, NPABUIbHBIX
MHOT'OTPaHHUKAX.

Bobluucienue 3ieMeHTOB MHOTOIPaHHUKOB: p&Opa, nuaroHanu, yriel. Ilnomans
OOKOBOI TOBEPXHOCTHU U MOJHOMN MOBEPXHOCTHU MPSMON MPU3MBI, TUIOHIAlb OCHOBAHHIH,



TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOi Mpu3Mbl. [1nomans 60KoBOW MOBEPXHOCTH H
MMOBEPXHOCTH TPABWIHBHOW MHUPAaMUIbI, TeOpeMa O IUIOMATd yCCUEHHOW MHUPaMUIbI.
[Tonsitue 06 06béMe. OOBEM TUPAMUIBI, TIPU3MBI.

[logoOupie Tena B  mpocTpancTBE. COOTHOMICHUS MEXAY  IUIOMIAASIMU
IOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TEJL.

11 KIIACC

TeJsia Bpalenus

Hunuuapuyeckass MOBEPXHOCTb, OOpa3yroNIUe IMIMHAPUYECKON MOBEPXHOCTH,
OCh UWJIMHAPUYECKON MOBepXHOCTU. Llnnuuap: ocHOBaHWS W OOKOBas MOBEPXHOCT,
oOpazyronias U 0Ch; IJIOMaabr OOKOBOM U MOJIHON MOBEPXHOCTH.

Konuueckass MOBEpXHOCTb, OOpa3ylolIMe KOHMYECKOH IIOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKON noBepxHocTU. KoHycC: ocHOBaHME M BepuUIMHA, oOpa3yromas u
OCh; ILJIOIA/Ib OOKOBOM M TOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 0Opa3yroIue u
BBICOTA; OCHOBaHUA U OOKOBasi MOBEPXHOCTb.

Chepa u map: HEHTp, paauyc, AMAMETP; IUIOMIAAb IOBEPXHOCTU C(hEpHI.
B3aumHoe pacnosiokeHue cdepbl M IUIOCKOCTH; KacaTellbHas IUIOCKOCTh K cdepe;
TJI0IIAAb CEephI.

N300pakeHue Tes BpalleHHs Ha MIIOCKOCTH. Pa3BépTka UIMH]Ipa U KOHYCA.

KoMmOunHanuy Ten BpalieHuss U MHOTOTPAHHUKOB. MHOIOTrpaHHHMK, ONUCAHHBIM
okoJ10 cpepsl; cepa, BIMCaHHAST B MHOTOTPAHHUK, WK TEJIO0 BpAIICHUSI.

[Tonsarue o6 oOwéMe. OcHOBHBIE cBoOWcTBA 00BEMOB Tell. Teopema 00 oOBEME
NPSIMOYTOJIBHOTO Napajuiesenunena u cieAcTBus u3 He€. O0bEM LUIMHApA, KOHYcA.
O0BEM mapa u miomaab cepsol.

[logoOHbie Tenma B npocTpaHcTBE. COOTHOWICHHS MEXAY IUIOUIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuenust nunuHapa (MapajjieIbHO W MEPIEHANKYISIPHO OCH), CEYEHHUS KOHYyca
(mapasnierbHOE OCHOBAHUIO U IPOXOAIIEE YEPE3 BEPIUNHY ), CEUEHHUS 1Iapa.

BekTOopbl M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miockoctd U B mpoctpaHcTBe. CloKEHHE M BbIUMTAHHWE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3yiokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuno mapamienenunena. Pemenue 3anad, CB3aHHBIX C IPUMEHEHUEM
IIpaBuJl AEUCTBUM ¢ BeKkTopaMu. [IpssMoyrosbHas cucreMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunater BekTopa. [Ipocreiimme 3agaun B KOOpAMHATAX. YTOJI MEXIAY BEKTOPAMH.
CkansipHo€ TPOU3BENCHUE BEKTOPOB. DBpIUKMCIEHHE YIIOB MEXIYy NPSIMBIMA U
I0CKOCTSIMHU. KOOpAMHATHO-BEKTOPHBINA METOJI TPU PELIEHUU T€OMETPUUECKUX 3aa4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OCBOCHMUSI  MPOrpaMMbl  y4eOHOTro  MpeaMeTa
«MaTteMaTnka» XapakTepU3yIOTCs:

I'pa:xxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON IMOZHMIIMKM OOYYarOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUMCKOr0 OOIIECTBa, MPEICTABICHUEM O MAaTEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, ABICHUM, TPOLIEAYP IPak1aHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U MP.), YMEHHEM B3aMMOJICHCTBOBATH C COIMAJIbLHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX PYHKIMSAMU U HA3HAYECHUEM.

IMaTpuoTnyeckoe BocIUTAHHE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKOM TPaX)TAHCKON HJIECHTUYHOCTU, YBAKEHUS K
MPOIIOMY M HACTOAIIEMY POCCHUICKOW MAaTeMaTHUKH, LEHHOCTHBIM OTHOIICHUEM K
JOCTHKECHUAM POCCHUCKMX MATEMATUKOB M POCCHUMCKOW MATEMATHYECKOM IIKOJIBI, K
HCIOJB30BAaHUIO DJTUX JOCTHKEHUW B JIPYTMX HayKax, TEXHOJOTHIX, cdepax
SKOHOMHKHU.

JIlyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEW POCCHUMCKOro Hapojaa; cPopMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, OSTUYECKOTO TOBEJCHUS, CBS3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTUKEHUU HAYKU U JACSATEIbHOCTHIO YUEHOT0; OCO3HAHHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHUPY, BKJIOYas OSCTETHUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEUICHUN, PACCyk IACHUN; BOCHPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acTIeKTaM Pa3IuvHbIX BUIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MMPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpEcax
310pOBOTO U 0€30mMacHOTO 00pa3a >KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO  (3710pOBOE MHTaHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXA,
perynsipHas ¢u3nyUecKkass aKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUS, TPU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBLHOM AESATEIbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYIOJIOOUS, HUHTEPECOM K
paznuyHbIM cpepam npodhecCuOHATBHON NIeITeIbHOCTH, CBA3aHHBIM C MaTEeMaTUKON U
e MPUJIOKEHUSIMU, YMEHHEM COBEpIAaTh OCO3HAHHBIA BBHIOOp Oymymieit mpodeccuu u
peann30BhIBATh COOCTBEHHBIC JKM3HEHHBIC IJIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K
MaTEMaTUYECKOMY OOpa30BaHUIO M CaMOOOPA30BaHUIO HAa MPOTSHKEHUM BCEH KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YUYaCTHIO B PEILICHUU MPAKTUYECKUX 3a/1ad MaTEeMaTUYECKON
HaIpaBJIeHHOCTH.



JKO0JIOTrNYEeCKOe BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO  IKOJIOTHYECKOW  KYJIbTYphl, TIOHUMAHUEM  BIUSHUS
COIMAJIbHO-D)KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJAHOM M COLUAIBHOU
Cpellbl, OCO3HaHHEM I100aIBHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM; OpHEeHTAIMeH
Ha MIPUMEHEHNE MaTeMAaTUYECKUX 3HAHUHN JUIsl pellieHus 3a7a4 B 00JIaCTH OKpY KaroIIe
cpedbl, TUIAHUPOBAHUS TMOCTYNKOB W OLEHKA HMX BO3MOXHBIX TMOCIEICTBUN st
OKPYXaroIIEH CPeIbl.

I{leHHOCTH HAYYHOTO MO3HAHUSA:

c(hOPMHUPOBAHHOCTHIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOLIECTBEHHOM MPAKTUKH, TOHUMAaHUEM MaTEMaTU4YeCKON
HayKH Kak c(pepbl 4eI0BEUECKON IESITEIHHOCTH, ATANOB €€ Pa3BUTUS U 3HAYUMOCTHU IS
pa3BUTUS [UBUJIM3AIMU; OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKH W MaTeMaTU4YeCKOU
KYJIbTYpPOUl KaK CpEeJICTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYILECTBIISITh POEKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh HHANBUIYAJIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHble pe3yJbTaThl OCBOCHMSI MPOrpaMMbl  yueOHOTO TMpeameTa
«MaremaTka» XapakTEepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU
0elicmeusMuy, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCATbHbIMU
DpeyNIAIMUBHbIMU OeLiCMBULMU.
1) Vhusepcanvuvie nosnasamenvhule Oeticmeusi, 0becneuusaiom GopmuposaHue
0a308bIX KOCHUMUGHBIX HNPOYECcco8 o00yuarowuxcs (oceoeHue memooos NO3HAHUS
OKpYHCAIOUe20 MUpa, NPUMeHeHUe J102ULeCKUX, UCCIe008ameNbCKUX Onepayut, YMeHuu
pabomams ¢ ungpopmayueii).
ba3oBble 1ornueckue aeiicTBM:
® BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHBbIC NPU3HAKA MaTeMaTHUYECKUX
O0OBEKTOB, TIOHATHH, OTHOIIEHUHA MEXIy TMOHATUSIMH; (POPMyIHpPOBATH
ompeneNeHus  TOHSATUH;  yCTAHABIWMBAaTh  CYIIECTBEHHBIH  MPHU3HAK
KiIaccu(pukanyyu, OCHOBaHUS i OO0OOIIEHWS ¥ CpaBHEHUSA, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

® BOCIpUHUMATH,  (OPMYJIUPOBATH W  NPEoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIBLHBIC W OTPHIATCIIbHBIC, C€IWHWUYHBIC, 4YacTHbIE M 0O0IIue;
YCJIOBHBIC;

® BBISBIIATh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B
dakTax, MaHHBIX, HAOMIOMCHUSIX W YTBEPKICHUSX; TIPEaiaraTh KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

e JenaThb BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® TMIPOBOJUTH CAMOCTOSTEIBHO JOKA3aTEIhCTBA MATEMATHYECKUX YTBEPIKICHHIM
(npsiMble W OT TIPOTHBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TPHUBOJUTH



OpUMEPbl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKJICHUS U
BBIBO/IbI;

e BHIOMpaTh CMOCOO pelieHuss Y4yeOHOM 3amauu  (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pEIICHUs, BbIOMpaTh Hauboiee MOAXOASIMMNA ¢  y4ETOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciieqoBarebLCKHUe J1eCTBUA:

® [WCIOJb30BaTh BOINPOCHl KAaK MCCIEIOBATENbCKAA HWHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMPOCH, (UKCHUPYIOIIME NPOTHBOpEUHE, MpodiiemMy,
YCTaHABIIMBATh HCKOMOE U JJaHHOE, (JOPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH
CBOIO MO3ULIUI0, MHEHHE;

® T[POBOJUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, HCCIEIOBAHHE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro OObeKTa, SBIICHUA,
mpolecca, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHUSMU,
MPOLIECCAMY;

® CaMOCTOSTENBHO (OopMyIUpOBaTH OOOOIICHUS W BBIBOABI IO pe3yJbTaTam
MPOBEAEHHOIO HAOMIOAEHUS, MCCIEIOBaHUsA, OLEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

® [IPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHUE TIPOIECCA, A TaKXKe BbIIBUTaTh
PEATNOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

® BBIABIATH JAehUUIUTH UHPOPMAIUMU, JAHHBIX, HEOOXOIUMBIX IJisl OTBETa Ha
BOIIPOC U ISl pEUIECHUS 3a/1a4u;

e BbIOMpaTh WH(MOPMAIIUIO U3 MCTOYHUKOB PA3IMYHBIX THUIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHGOPMAIIMIO PA3JIUYHBIX BUIOB U
dbopm TpeacTaBICHUS,

® CTPYKTYpUpOBaTh HH(OpMAIUIO, MPEJACTABIATh €€ B Pa3IU4HBIX (opMmax,
WUTIOCTPUPOBATH TpadUyuecKy;

® OIICHUBATH HaAE&KHOCTD uHbOpMaIuu 1o CaMOCTOSITCIIBHO
c(hOpMYJTUPOBAHHBIM KPUTCPHSIM.
2) VHusepcanvhvie  KOMMyHUKamueHvle  Oelicmeus, obecneuusaiom
copMUpoOBaAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.
OO0menne:

® BOCIPUHUMATH U (HOPMYIMPOBATH CYKACHHUS B COOTBETCTBUM C YCJIOBHUSIMU U
HeIsIMU OOILEHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U TUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS M0 XOAy pEUIeHUs 3a7auH,
KOMMEHTHPOBATH MOJIyYEHHBIA PE3YNIbTAT;

e B XOJe OOCYXJE€HHS 3aJaBaTh BOMPOCHl MO CYIIECTBY OOCYXIaeMOl TEMBI,
poOJEMBl, pelIaeMOM 3aJadd, BBICKA3bIBATh WJEH, HALEJIEHHBIE HA IOUCK
PEILIEHNUS; COMOCTABIATh CBOM CYKJIEHHUS C CYXJIEHUSMHU JIPYTUX yYaCTHUKOB



auanora, oOHapy>KMBaTh pa3audKe U CXOJICTBO MO3UIIMI; B KOPPEKTHOU (opme
(dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

® TMIPEACTABISITh PE3YJIBTATHl PEIICHHS 3a/ladd, DKCIICEPUMEHTA, WCCIICIOBAHMS,
MIPOEKTA; CaMOCTOSITEIIBHO BBIOMpaTh (hopMaT BBICTYIUICHHUS C y4ETOM 3aaad
Ipe3eHTallui U 0OCOOEHHOCTEH ayIUTOPHUHU.

CorpyaHuvecTBo:

® [IOHMMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHIWBHUIYaIbHOU
paboThl TpW pelmIeHHd Yy4YeOHBIX 3ajad; NPUHUMATh I€7h COBMECTHOM
NEeSATETHLHOCTH, TFIAHUPOBATH OPTAHU3AIIUI0 COBMECTHON PabOThI, paciipeIessaTh
BUJBI PabOT, JOrOBapuBaThCA, OOCYXKIaTh MPOLECC U pPe3ysbTaT padOThI;
000011aTh MHEHHUS HECKOJIBKUX JTIOACH;

® yYacTBOBaTh B TIPYMIOBHIX (opMax paboThl (0OCykIeHHs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbl» U HHBIC); BBHINOJHATH CBOIO 4YacTh palbOThl U
KOOPJIMHUPOBATh CBOM JACHCTBHUS C APYTMMH YICHAMH KOMAaHJIbI; OIEHHUBATH
KadeCcTBO  CBOETO BKJaJa B OOMMA  TPOAYKT 1O  KPUTCPHUSM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.

3) Vuusepcanvnvie pezynamuenwvle Oelicmeus, obecneuusaiom @opmuposanue

CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 IUUHOCTIU.

Camoopranusanus:

® COCTaBJATH IUJIaH, aJiTOPUTM PEIICHUS 3a7a4d, BBIOMPATH CIIOCOO PEIICHUS C
y4€TOM  UMEIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BAapUAHThl pPEUICHUN C Y4ETOM HOBOMU
uH(popmanuu.

CaMOKOHTPOJIb:

® BIAJICTh HABBIKAMU MO3HABATEIHHON pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUN U MBICTUTENBHBIX MPOLIECCOB, X PE3YyJIbTATOB; BJIAJETh CIIOCOOaAMU
CaMOIIPOBEPKH,  CAaMOKOHTpOJII ~ Tporecca ©  pe3yjbTara  pelieHHs
MaTEMaTUYECKOM 3a/1a4H;

® TMPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NpPHU PEIICHUU 3aJa4uH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJACHHBIX OINOOK, BHISIBICHHBIX TPYIHOCTEH;

® OIICHUBATHh COOTBETCTBHE PE3yJIbTAaTa MM M YCIOBUSAM, OOBSICHSATH MPUYUHBI
JTOCTIKCHUST WIIM HEJOCTHDKCHHSI pPe3yJIbTaTOB JCATEIBHOCTH, HAaXOJUTh
OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBaTh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.



[IpumeHATs aKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IIPU PELICHUU
F€OMETPUYECKUX 3a]1a4.

OnepupoBaTh MOHATUSIMU: MAPAUICIBHOCTh U TMEPHNEHIUKYIJISIPHOCTh MPSAMBIX U
IIJIOCKOCTEH.

KnaccudumnupoBarb B3aMHOE pPACHOJOKEHHE TNPSIMBIX H IUJIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHSTHSAMU: JBYTPAaHHBIA yTOJ, TPaHW JIBYTPAHHOTO yTia, pedpo
JBYTPAHHOI'O yIJIa; JUHEWHBIN yTOJl JBYTPAHHOIO yIJa; TpajyCcHas Mepa JBYTPAHHOTO
yria.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBIMYKJIBIN
MHOTOTPaHHHK, 3JIEMEHTBI MHOTOIPaHHUKA, PABUIIBHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB  (NUpaMKIa; MPHU3MA,
MPSIMOYTOJIBHBIN TTapaijiesienune, Kyo).

KnaccuduimpoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBAaHMS IJis KiacCU(pUKAIIU
(BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAaHHUKU, MPABUIIbHBIE MHOTOTPAaHHUKHU; MPSMbIC U
HaKJIOHHBIC MPU3MBI, HapaJUICICIUIIC/Ibl ).

OnepupoBaTh NOHATHUSIMHU: CEKYIAS IIJIOCKOCTh, CECUCHUE MHOTOTPAHHUKOB.

OOBACHATH TPUHITUIIBI TIOCTPOCHUS CEUYEHUHN, UCTIONB3YS METO]] CIICIOB.

CtpouTh cedyeHHs] MHOTOTPAHHUKOB METOJOM CJEAO0B, BBIMONHATH (BBIHOCHBIE)
MIJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJACHUE TEOMETPUYECKUX BEIMYMH IO OOpa3laMm WM
aNropuTMaM, TPUMEHSS HW3BECTHBIE AHAJIUTUYECKHE METOAbl MpPU  PEUICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 33Ja4 Ha BBIYMCICHUE PACCTOSSHUM MEXKAY IBYMS
TOYKaMH, OT TOYKHU 10 MPSIMOM, OT TOYKH IO IUIOCKOCTH, MEXIY CKPEIIMBAKOIIMMUCS
MPSMBIMU.

Pemate 3amaun Ha HaxoXJACHUE TEOMETPUYECKUX BEIMYMH IO OOpas3laMm WiIH
aNrOpUTMaM, INPUMEHSSI W3BECTHBIE AHAJIUTUYECKHE METOAbl MPU PELICHHUU
CTaHJAPTHBIX  MATEMATHYECKUX  3aJa4  HA  BBIYMCICHHE  YIJIOB  MEXIYy
CKPEIIMBAIOIIUMUCS MPAMBIMUA, MEXKIY IPSAMOUW M IJIOCKOCTBIO, MEXAY IUIOCKOCTSIMH,
JIBYTPaHHBIX YIJIOB.

Beruucnare 00bEMBI M IUIOHIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupamMujia) ¢ MpUMEHEHHEM (HOPMYJT; BBIUUCISATH COOTHOIICHHS MEXKIY TLIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMH: CUMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh M IJIOCKOCTh
CUMMETPHH; IIEHTP, OCh U MNIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekarb, npeoOpa3oBbIBaTh W UHTEPHPETUpPOBATH  MHGOpPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TPEACTABICHHYIO Ha dYepTekax u
PUCYHKaX.

[IpumeHnsaTh reomeTpuyeckre (GakTbl i PEUICHUS CTEPEOMETPUUYECKUX 3ajad,
[IPEAIIOJIArauX HECKOJIBKO 1IAaroB PELICHHUs], €CJIM YCJIOBUS IIPUMEHEHHUS 3aJ1aHbl B
SABHOU (opMe.



IIpuMeHATs  mpocTedIIMe  NPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IprBoanUTE mpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEM B INPUPOAE U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUU B HCKYCCTBE.

IIpuMeHATh TONy4YEHHBIE 3HAHUS Ha IPAKTHUKE: aHAJU3UPOBAaTh pPEAIBHBIE
CUTyalluH W TPUMEHATb W3YyYEHHBbIE TIIOHATHUSA B IPOLIECCE TOWCKA PELICHUS
MaTeMaTHYeCKU CPOPMYITUPOBAHHONW MPOOIEMBbI, MOJEIUPOBATh PEATBHBIC CUTYAIHH
Ha A3bIKE TE€OMETPUH, HCCIEN0BATh IOCTPOCHHBIE MOJEIN C HCIIOJIb30BaHUEM
r€OMETPUUYECKUX TOHATUH M TEOpeM, amnmapara aireOpbl; perarbh MpaKTHYECKHUe
3a/1a4y, CBSA3aHHBIC C HAXOKICHUEM T€OMETPUUYECKUX BEJIMYNH.

11 KVIACC

OnepupoBaTh MOHATHSAMH: LMJIUHAPUYECKas IOBEPXHOCTb, 0Opa3yroliue
IWIMHIPUYECKON TOBEPXHOCTH; LWIMHJpP; KOHUYECKas IMOBEPXHOCTb, 0Opa3yromue
KOHUYECKOU MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpaleHus (HUWJIUHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI TIOJTYUYEHUS TEJ BPALLICHUS.

KnaccuduimpoBats B3auMHOE pacnosiokeHue chepol U MIOCKOCTH.

OnepupoBarh MOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEeHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJOS, BHICOTA MIAPOBOIO CJOS;
IaPOBOM CEKTOP.

Boruucisate 00bEMBI U MIJIOMIAN TOBEPXHOCTEN TEN BpaIeHUS, TEOMETPUICCKUX
TEJ C IPUMEHEHHEM (HhOPMYIL.

OnepupoBarh MOHATUSMU: MHOIOTPAaHHUK, BIHUCAHHBIA B cdepy M OINUCAHHBIN
okoJ10 cpepsl; cepa, BMcaHHasi B MHOTOTPAHHUK WJTU TEJIO BPAILICHUS.

BbIYUCHAT COOTHOIICHHMS] MEXIy TIUIOMIAAsIMU TIOBEPXHOCTEH u 00bEMamMu
MOJO0OHBIX TE.

N3o0paxkats u3ydaemple GUTYPHI OT PYKH U C TPUMEHEHUEM TTPOCTHIX YePTEKHBIX
MHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEXU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUsI TEJI BPAL[CHHUS.

W3Bnekatb, WHTEPOpPETUPOBATH W  NPEOOpa3oBBIBaTH  WHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTABICHHYIO Ha 4YepTexkax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrIOHATE eHCTBUS CIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKCHHS
BEKTOpA Ha YHCI0, OOBSACHATH, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHATh MpaBUIO MapasuieNenunesa.



OnepupoBarh MOHATHAMM: ACKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMNHATHI BEKTOPA, YTOJ MEXKY BEKTOPAMH,
CKAJIPHOE NPOU3BEIAECHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M IIPOM3BEICHUE BEKTOpAa Ha YHUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKAJLIPHOE  NPOU3BEACHUE, PpAaCKIAAbIBaTh  BEKTOp IO  JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIHUHAT.

[IpumensTh reomeTrpuueckue (PakThl Ui PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
IPEAINOIAraloINX HECKOJIBKO IIAroB PEIICHMs], €CIM YCIOBHUS IPUMEHEHHUs 3a/1aHbI B
SBHOM (hopme.

Pemare mnpocrelmmne reoMeTpUyYecKHE 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pewrars 3amaun Ha AOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOILICHUM M HAXOXKICHUE
r€OMETPUUYECKUX BEIMYMH 1O oOpa3laM WM alropuTMaM, MHPUMEHSsS W3BECTHbBIE
METO/bI [IPYU PELICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IpumensaTe  mpocTeHImIMEe  OpPOrpaMMHBIE  CPEACTBA WU JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33]1a4.

IIpuBoauTh mpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE U KHU3HH,
pacrio3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUM B UCKYCCTBE.

[IprMeHATP TONY4YEHHBIE 3HAHWS HAa TMPAKTUKE: aAHAJW3UPOBATh pPEANbHBIC
CUTyallud W TPUMEHATb W3YyYEHHBIE TIOHATHUS B INPOLIECCE TOWCKA PELICHUS
MaTeMaTu4ecku CHOPMYIMPOBAHHOM MPOOJIEMBbI, MOJIETUPOBATh PEAJIbHBIE CUTYyalluu
Ha A3bIKE TIE€OMETPUH, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C HCIIOJIb30BaHUEM
reOMETPUUYECKUX TOHATUH M TeopeM, ammapara aiareOpbl; peliaTth NIPaKTHUYECKUe
3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosm4yecTBO 4acoB

HaumenoBanue pas3aesion | TeM

JJIeKTpOHHbIe  (U(POBHIE)

Ne ni/mm KonTposbHbIe
NMPOrpamMMblI Bcero oOpa3oBareJibHbIE PECyPChI
padoThI

bubmnoreka HOK

BBeieHUE B CTEPEOMETPHIO 10 https://lesson.academy-

A P p content.myschool.edu.ru/02.3/07

bubmmoreka [JOK

HpHMBIC N IINIOCKOCTH B IIPOCTPAHCTBC. 12 1 https://lesson_academv_

HapaJIJICJIBHOCTB IIpAMBIX U IIOCKOCTEH

content.myschool.edu.ru/02.3/07

bu6mmoreka IJOK

MI0CKOCTEH content.myschool.edu.ru/02.3/07
bubmoreka [JOK

4 VYTabl MeXly IPSAMBIMU U TUIOCKOCTAMU 10 1 https://lesson.academy:-

content.myschool.edu.ru/02.3/07
bu6mmoreka IJOK

MHOTOrpAHHUKH 11 1 https://lesson.academy-
content.myschool.edu.ru/02.3/07
bu6 OK

O06BEMBI MHOTOTPAHHUKOB 9 1 nomorexa I

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07

content.myschool.edu.ru/02.3/07

bubmmoreka [HOK

7 [ToBTOpEHME: CEUCHUS, PACCTOSHUSA U YIJIbI 4 1 https://lesson.academy-
content.myschool.edu.ru/02.3/07

OBIIEE KOJIMYECTBO YACOB 110

I[TPOI'PAMME 08 >



https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07

11 KIIACC

ITPOTPAMME

Koan4yecTBO 4acoB
HaumeHoBaHue pa3aeioB U TeM JyieKTpOHHbIe (UMPpoBbLIE)
Ne ni/mn KonTposbHbIe
NMporpaMmalI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI
bubmoreka [JOK
1 Tena BpareHus 12 https://lesson.academy-
content.myschool.edu.ru/02.3/07
bubmoreka IJOK
2 O6LEMEL Tl 5 1 https://lesson.academy-
content.myschool.edu.ru/02.3/07
bu6mmoreka IJOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 hitps://lesson.academy:-
content.myschool.edu.ru/02.3/07
bubmoreka [JOK
4 IlosTopenne, obobmenne, 1 https://lesson.academy:-
CHCTCMaTU3alNs 3SHAHNH content.myschool.edu.ru/02.3/07
OBILEE KOJIMYECTBO YACOB 11O 34 3



https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/07
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