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MNOSACHUTEJIBHAS 3AITMCKA

Pabouas mporpamma yueOGHOTO Kypca «l'eomerpus» 06azoBoro ypoBHs aisi oOydatomimxcst 10 —11 kiaccoB pa3paboTaHa Ha OCHOBE
denepanbHOro rocyaapcTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTA CPEIHETO 00IIero 0Opa3oBaHus, C y4éTOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUI,
MPEIbABISIEMBIX K MaTEMAaTHIECKOMY 00pa30BaHUIO, U TPAIUIUN POCCHIICKOTO 00pa3oBaHus. Peanusamnus mporpaMMbl 00€CTIeYUBAET OBJIaICHHE
KIIIOYEBBIMH KOMITETCHIIMSIMH, COCTaBIISIOIIMMHU OCHOBY JIJIsl CAMOPA3BUTHSI M HEMPEPHIBHOTO OOpPa30BaHMs, LEIOCTHOCTH OOMIEKYIBTYpPHOTO,
JIMYHOCTHOT'O U ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU O6y‘-IaIOHII/IXC$I.

HEJIA U3YYEHUS YYEBHOI'O KYPCA

BaxHocTe y4eOHOro Kypca TE€OMETpHM Ha YpPOBHE CpeaHero oOmero obOpa3oBaHHs O0OyCIOBIEHA NPAKTHYECKOH 3HAYMMOCTBIO
METanpeIMETHBIX M MPEAMETHBIX PE3yIbTaTOB OOYYEHHS] T€OMETPUU B HAIPABIEHUHU JIMYHOCTHOTO pa3BUTHUS oOywarouuxcs, GpopMHpoBaHUS
(YHKIIMOHATPHOM MaTeMaTU4ecKOW TIpaMOTHOCTH, HW3YYEHHUs JpYrMX Y4eOHBbIX AMCUMIUIMH. PaszButue y oOyuaronmxcs MpaBUIBHBIX
HpCHCTaBJ'[eHI/II\;I O CYHIHOCTH U HPOUCXOXKIACHUNU I'COMETPHUICCKUX a6CTpaKHHﬁ, COOTHOHICHUH PCAJIbHOI0 MU MJACAJIBHOTO, XapaKTEPEC OTpaKCHUSA
MaTeMaTHYeCKOMN Hay1(0171 SIBJICHUM N MponeCCOB p€ajlbHOI0O MHUpa, MECTC TCOMCTPUU B CUCTEMC HAYK U POJIM MATEMATHUYCCKOI0 MOACINPOBAHNA B
HAaYYHOM TIIO3HAHUWHM W B IIPAKTHKE CHOCO6CTByeT CbOpMI/IpOBaHI/IIO HAaYYHOI'O MHPOBO33PCHUA YyYallMXCA, a TAKKEC KadCCTB MBIINIJICHU,
HEOOXOMMBIX JUIsI aIallTallil B COBPEMEHHOM OOIIECTBE.

l'eomeTpus sBiseTCSI OMHUM W3 0a30BBIX MPEAMETOB Ha YPOBHE CpPEIHEro o0Imero oOpa3oBaHMs, Tak Kak 00ECIEUYMBAET BO3MOKHOCTh
HU3YUCHUA KaK IUCHUIIIIWH eCTeCTBeHHO-HaquOﬁ HAIpaBJICHHOCTHU, TaK U FyMaHHTapHOﬁ.

Jlornueckoe MbIUIeHHE, (GOPMHUPYEMOE MPH H3YYCHHH OOY4YaIOUUMHCS TOHATHHHBIX OCHOB TE€OMETPHUU M TOCTPOCHHH IETIOYKH
JOTMYECKUX YTBEP)KACHHH B XOJ€ PpEIICHHS TI'eOMETPHYECKUX 33/a4, YMEHHE BBIIBUTAaTh M OINPOBEPraTh THIIOTE3bI HEMOCPEICTBEHHO
UCTIONIB3YIOTCS TIPH PELICHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O IIMKJIa, B YaCTHOCTH U3 Kypca (Gpu3nKu.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJIb BO BCEX 00IACTSIX JESTENbHOCTH YenoBeka. OpHeHTanus YeloBeKa
BO BPEMEHH M IMPOCTPAHCTBE — HEOOXOMMOE YCIIOBHE €r0 COLUAIBHOTO OBITHA, (hopMa OTPaKCHHSI OKPYXKAIOLIETO MHpa, YCIOBHE YCIICIIHOTO
MO3HAHMS U aKTHBHOTO NpeoOpa3oBaHus neiicTBUTENbHOCTH. OneprupoBaHie MPOCTPAHCTBEHHBIME 00pa3aMi 00beIMHSIET pa3HbIe BHIbI yIeOHOM
U TPYIOBOH JESATEIBHOCTH, SBIISAETCS OJHUM U3 MPO(HECCHOHAIFHO BaKHBIX Ka4eCTB, IOATOMY aKTyallbHa 3a7a4a (JOPMHUPOBAHHS y 00YJAIOIINXCS
IPOCTPAHCTBEHHOTO MBIIUICHHS KaK Pa3sHOBHIHOCTH OOpPa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJTOTOBKE K MPAKTUYECKON
AEATeTbHOCTH 110 MHOTHM HalpaBIICHUSM.

Llens ocBoeHus mporpamMMsl ydeOHOTo Kypca «I'eomerpusi» Ha 6a30BOM ypoBHE 00ydeHHUs — 00mieo0pa3oBaTelbHOE U OOMIEKYIBTypHOE
pa3BuTHE OOydYaromuXcs 4yepe3 oOecredeHue BO3MOKHOCTH NMPHOOPETEHHS M HCIOJIb30BAaHMS CHUCTEMAaTHYECKHX T'€OMETPHYECKUX 3HAHUU U
NENCTBHH, CTIEM(DUIHBIX T€OMETPHHU, BOSMOYKHOCTH YCIICIIHOTO MPOJI0JDKEHUS 00pa30BaHM S 10 CIICIHUAIBHOCTSIM, HE CBS3aHHBIM C NPUKIIAHBIM
UCIIOJIb30BAHUEM T€OMETPHHL.

[Tporpamma mo reoMeTpun Ha 0a30BOM ypOBHE NpeIHa3HAa4YeHA I OOYYalOIIUXCsl CPEIAHEH IIKOJIBI, HE MCIBITHIBABIINX 3HAYMTEIBHBIX
3aTpy/HEHU Ha YpOBHE OCHOBHOro oOmiero oOpa3zoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JIOJKHBI OCBOUTH OOLIHe
MaTeMaTU4YeCKUe YMEHUs, CBA3aHHbIE CO CHENM(UKON reoMeTpuyu M HEOOXOOUMbIe JJIS KU3HU B COBpeMeHHOM oOmiectBe. Kpome sToro, onu



UMEIOT BO3MOXHOCTh H3Y4YHThb I€OMETpHi0 OoJiee TIyOOKO, €CliM B JaJbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B I€OMETPUYECKHX 3HAHUSX B
npoheccHOHaTbHON 1A TEILHOCTH.

JIOCTIDKEHHME LEeNU OCBOCHHSI MPOrpaMMbl O00ECTICUMBACTCS PEIICHUEM COOTBETCTBYIOIIUX 3alad. IIpuopuTeTHBIMU 3aadyamMH OCBOCHHS
Kypca «'eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kiaccax siBisitoTCS:

e (opMupOBaHHE MPEICTABICHHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIBTYpPhl U OCO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIINM MUPOM;

e (opMupOBaHHE IMPEICTABICHHUS O MHOTOIPAaHHUKAX M TeJaX BpalleHHUS KaK O BAKHEHIINX MaTEMAaTHYECKUX MOJEISAX, MO3BOJISIONINX
ONMCHIBATh U U3Y4aTh pa3HbIE SBJICHUS OKPY)KAIOIIETr0 MUPA;

(dbopmMupoBaHHE YMEHHS pacrio3HaBaTh HA YEPTEkKaxX, MOJIEISAX U B PEaTbHOM MUPE MHOTOTPaHHHUKH U TeJla BpaIlleHUs;

OBJIQJIEHUE METOAaMHU PELlIeHNs 3a7jad Ha IOCTPOEHUS Ha U300pa’KEHUAX MPOCTPAHCTBEHHBIX (DUTYD;

(dbopMupoBaHHE YMEHHSI OTIEPUPOBATH OCHOBHBIMH MOHATHSIMHU O MHOTOTPAaHHHUKAX M TEJIaX BPAIIEHUS U UX OCHOBHBIMHU CBOMCTBAMHU;
OBJIaJIEHUE QJITOPUTMAMH PpEUICHUs] OCHOBHBIX THUIOB 3a4a4; (OPMHUPOBAHHE YMEHMsSI NPOBOJAUTH HECJIOXHBIE JI0Ka3aTeJbHbIE
paccyXJeHHUs B X0JI€ PELLIEHUS CTEPEOMETPUUECKHX 3a/1a4 U 33/1a4 C PAKTUYECKUM COJIEP’KaHUEM;

® pa3BUTHE MHTEUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00YyJaromuxcsl, O3HABaTEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHHUIH,
KPUTHYHOCTH MBIIILICHUS;

e (opmupoBaHue (QPYHKIUMOHAIBHON T'PAMOTHOCTH, PpEJIEBAHTHOM TIE€OMETPUU: YMEHHUE pAacClO3HABaTh MPOSIBICHUS TE€OMETPUUYECKHX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX JKH3HCHHBIX CHTYalUSX W TPH H3YUYEHUH JPYTUX YYEOHBIX MPEIMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (POpMYNIHMPOBATH MX Ha SI3bIKE T'€OMETPUM M CO3aBAaTh F€OMETPUYECKHE MOJEINH,
IPUMEHATh OCBOEHHBIN M€OMETPUYECKUN anmapar Ui pelleHUs MPaKTUKO-OPUEHTHUPOBAHHBIX 33Ja4, HHTEPIPETUPOBATh U OLIEHUBATh
MOJTy4EHHBIE PE3YNIbTaThI.

OTnu4uTeNbHOM 0COOEHHOCTBIO MPOTPaMMBbI SIBIISIETCS BKJIIOUYEHHE B KypC CTEPEOMETPUH B Hauajle €ro M3y4eHHs 3ajad, pellaeMblX Ha
YPOBHE MHTYUTHBHOI'O MO3HAHMs, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOTO MBILIUIEHHS], CTUMYJIUPYET IPOTEKaHHE HHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JajbHEHIIEMY U3yYEHHUIO IIPEAMETa.

IIpennourenne OTHAETCA HArIsAHO-KOHCTPYKTMBHOMY METOJy OOy4YeHHs, TO €CTh TEOPETHUYECKHE 3HaHUs HMEIT B CBOEH OCHOBE
YYBCTBEHHOCTb INPEIMETHO-IIPAKTUUYECKON NesATeabHOCTH. Pa3BuTHE NpOCTPaHCTBEHHBIX NMPEACTABICHUN y y4allUXCS B Kypce CTEpeOMETPHU
IIPOBOJUTCS 3a CYET pELICHMs 3a/la4 Ha CO3[JaHue IPOCTPAHCTBEHHBIX O0pa30B M 3a/ady Ha ONEpPUPOBAHUE IPOCTPAHCTBEHHBIMHM OOpa3zaMu.
Co3nanue o0Opasa MPOBOAUTCS C ONOPON Ha HAMIAAHOCTb, a ONEPUpPOBaHUE O0Pa30M — B YCIOBUSAX OTBJICYEHMS OT HAIVIJHOCTH, MBICICHHOTO
M3MEHEHHMsI €r0 UCXOHOTO COAEPIKaHusl.

OcHOBHBIE cozeprkaTeNbHble TUHUU Kypca «I'eomerpumn» B 10—11 knaccax: «MHororpaHHuKn», «IIpsiMble U MIOCKOCTU B IPOCTPAHCTBEM,
«Tena BpameHus», «BekTopsl M KOOpPIMHATBI B MpOoCTpaHCTBe». DOpPMHUPOBAHUE JOTMYECKMX YMEHHMH pacmpeensercs He TOJbKO II0
coJiepKaTeIbHbIM JIMHUSAM, HO U 10 ToZiaM 00y4eHHs Ha YPOBHE CpeIHEro 001ero oopazoBaHusl.

Conepxanne oOpa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM PE3yJbTaTaM OCBOEHHUS pabodell MporpaMMbl, paclpeaeNEéHHbBIM 10 Tojam
o0y4eHus1, CTPYKTYPUPOBAHO TaKMM 00pa3oM, YTOOBI OBJIa/ICHHE F€OMETPUYECKUMHU MOHATUSAMH M HaBBIKAMH OCYILECTBIISIIOCH MTOCIIEI0BATENbHO



U TIOCTYMATEIbHO, C COOJIOJICHWEM MPHHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIUCH B OOIIYI0 CHUCTEMY T'€OMETPHYECKUX
MIPEJICTaBICHUIA 00YJAIONMIUXCsI, pacIupsis U yriayomsis e€, 00pa3ysi MPpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha wnzyuenne reomerpun otBoamtTcsi 2 yaca B Hemenmo B 10 xiacce u 1 wac B Henmemo B 11 kiacce, Bcero 3a aBa rojga oOydenus - 102
y4eOHBIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

Tena Bpamenust

HunuHapuyeckas NOBEPXHOCTh, 00pa3yIOIINe HUIMHIPHUUECKON MOBEPXHOCTH, OCh LIMJIMHApHUYECKON noBepxHocTu. LunuHap: ocHoBaHuUs
1 OOKOBasi MOBEPXHOCTb, 00pa3yromas U OCh; IJIOMIAh OOKOBOM M MOJIHON MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh M BEpUIMHA KOHMYECKOW moBepxHocTu. KoHyc: ocHOBaHME U
BEpIIMHA, 00pa3yoIas u OCh; IJIOMAAh OOKOBOW ¥ TOJTHOW MOBEPXHOCTU. YCCUEHHBIM KOHYC: 00pa3yrIUe W BHICOTA; OCHOBAHHS M OOKOBas
IIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, TuaMeTp; IUIOMaas MoBEepXHOCTH ceprl. Bzaumuoe pacmomnoxkenne cepbl U MIOCKOCTH; KacaTeabHas
TIJIOCKOCTH K cepe; Tuiomaas chepsl.

N300paxkenue Ten BpaleHus Ha III0CKOCTU. Pa3BépTka nuauHApa U KOHyca.

KoMOuHamuu ten BpallleHHs ¥ MHOTOTPaHHUKOB. MHOrorpaHHHMK, ONMCAHHBIA OKOJIO cdepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK, WU
TEJI0 BpallleHUS.

[Tonsatue 06 o6vEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00BEME MPSIMOYTOJILHOTO MapajuieNienuIie/ia U CISACTBUS U3 Hee.
O06bEM uuHApa, KoHyca. O0BEM 1mapa u miomaas chepsl.

[Tono6HbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKY IIJIOMIASIMU IIOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TE.

Ceuenus mMHApa (MapauienbHO U NEPIIEHIUKYISIPHO OCH), CEUEHUS KOHYyca (MapajuleIbHOe OCHOBAHUIO M MPOXOAIIEE Yepe3 BEPILUHY),
CeueHus mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctu U B mpocTtpaHcTBe. CliojkeHHEe U BHIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha yucio. PasnojkeHue BekTopa Io
TpéM HEKOMIUIaHapHBIM BekTopaM. [IpaBuiio mapamnenenunena. Pemenue 3amad, cBsI3aHHBIX C MPUMEHEHHEM MPaBUJl JEHCTBHUI C BEKTOPAMH.
[IpsimoyrosnpHas cuctema koopauHaT B mpocTpaHcTBe. Koopauuatel BekTopa. [Ipocreiimne 3aiaun B KOOpAMHATAX. YTOJI MEXKIY BEKTOPaMH.
CkansipHoe Mpou3BEACHUE BEKTOPOB. BbIumcieHHe yrioB MEXIy MPSIMBIMH U IUIOCKOCTSMHU. KOOpAWHATHO-BEKTOPHBIM METOJ MPHU pPElIeHUU
reOMEeTPUUYECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl ydeOHOTO peamera «MaTteMaTHKa XapaKTepu3yloTCs:

I'paiknanckoe BociMTaHue:

C(OPMHUPOBAHHOCTHIO TPAKIAHCKOW IMO3UIMK OOy4aromerocss Kak aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHIHCKOro 0OmIecTBa,
MPEJCTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIMOHHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBICHHA, IMPOLENYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OIIPOCHI U TIP.), yMEHHEM B3aHMOACHCTBOBATH C COIMATBHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUSAMU U HA3HAYCHUEM.

IIarpuoTHyeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUMCKONW TpakKJaHCKOM MJEHTUYHOCTH, YBAXXEHHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOUIEHHUEM K JOCTH)KEHHUSM POCCHMCKHUX MaTEeMaTHMKOB WU POCCHICKOM MaTeMaTHYecKON MIKOJIbI, K HCIOJB30BAaHUIO AITHUX
JNOCTHUKEHHUM B IPYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHMSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEM poccHiicKOoro Hapoja; c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, STHYECKOrO IOBEICHMUS,
CBA3aHHOTO C MPAKTUYECKUM IPUMEHEHHEM JOCTH)KEHUN HAyKH M JEITEIBHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMYHMBOTO OYIYIIETO.

JCTEeTHYECKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOLIEHHEM K MUpY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEpPHOCTEW, 0OBEKTOB, 3aay, PELIEHUH, pacCyKIeHUN;
BOCIIPHMMYHUBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3JIM4YHbIX BUJIOB UCKYCCTBA.

PusznyecKoe BOCIUTAHHE:

C(OPMHPOBAHHOCTBIO YMEHMsS NPUMEHSATh MaTeMaTHYeCKHEe 3HaHUS B HHTEpecax 3J0pOBOro M Oe3omacHoro ooOpasa KHU3HH,
OTBETCTBEHHOI'0 OTHOILEHUS K CBOEMY 3/I0POBBIO (3710pOBO€ MHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, PEryispHas pusnueckas
aKTUBHOCTb); (PU3UYECKOTO COBEPLICHCTBOBAHMUS, P 3aHATUAX CHOPTUBHO-03/I0POBUTEIBHOM IEATENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBbIO K TpYJy, OCO3HAaHUEM LEHHOCTH TPYJOJIIOOUs; MHTEPECOM K pa3IMYHbIM cpepaM HpodecCHOHATBHON NesTeIbHOCTH,
CBSI3aHHBIM C MaT€MaTUKOH U €€ NPUII0KEHUSIMH, YMEHUEM COBEpLIaTh OCO3HAHHBIN BHIOOD Oyaylei npodeccuu 1 peaan3oBbIBaTh COOCTBEHHbIE
KU3HEHHbIEC IUIaHbl; TOTOBHOCTbIO U CHOCOOHOCTbIO K MaTeMaTHMYECKOMY OOpa30BaHMIO M CaMOOOPAa30BAHUIO HA IMPOTSHKEHUM BCEH JKM3HU;
TOTOBHOCTBIO K AKTUBHOMY YYaCTHUIO B PEIICHUH IIPAKTUUECKUX 3a7a4 MaTEMaTHYECKON HAIIPaBICHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO FKOJIOTUYECKOH KYIbTYpPbl, IOHUMAHUEM BIMSHUS COLMAIBHO-3KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE NPUPOTHON
U COLMAIBHOM cpelibl, 0CO3HAHUEM IJI0OOAIBHOTO XapaKTepa KOJIOTMYECKUX MpoOiIeM; OpueHTaluel Ha MpUMEHEHHe MaTeMaTU4YeCKUX 3HaHUN
IUI pelieHus 3agad B 00JacTH OKpyXarolleill cpejbl, MJIAHUPOBAHUS MOCTYHNKOB M OLEHKH MX BO3MOXHBIX MOCJIEICTBHM Ul OKpYyKaroIien
CpeIbl.

IleHHOCTH HAYYHOI' O MO3HAHMSA:



c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKHM H OOINECTBEHHOW IPAKTUKH,
MOHMMAHUEM MAaTEeMAaTHUYECKOW HAYKU KaK CEephbl YeIOBEUECKOHN ACITeTbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsS PA3BUTHS [TUBUIIH3AIINH;
OBJIQJICHUEM SI3BIKOM MAaTEMaTHKW M MAaTEMaTUYECKOW KyJIbTYpOM KaK CpPEACTBOM IO3HAHHUS MHPA; TOTOBHOCTBIO OCYILECTBIISTH MPOEKTHYIO U
HCCIIEA0BATEIIbCKYIO ICITEIbHOCTh MHAUBUIYAIHHO U B TPYIIIIE.

METAIIPEMETHBIE PE3YJIbTATBI
MetanpeaMeTHbIE  pe3yJIbTaThl  OCBOCHHS IMPOrpaMMbl  y4eOHOTO mpeamera «MaTemMaThKa»  XapaKTepPU3YIOTCS — OBIIAJCHHEM
YHUBEPCAIBHBIMU HO3ZHAGAMEIbHBIMU OCUCMBUAMU, VHUBEPCAIbHLIMU KOMMYHUKAMUBHLIMU OeUCMBUAMYU, YHUBEPCANbHbIMU pPe2yNsamUHbIMU
oeticmsusmu.
1) Vuueepcanvuvie nosnasamenvhvle Oeiicmsus, obecneyusaiom @Gopmuposanue OA306bIX KOSHUMUBHLIX NPOYECCO8 00VUAIOUWUXCS
(oceoenue Memooo8 NO3HAHUS OKPYICAWe20 MUpd, NpUMeHeHue J02UeCKUX, UCCIe008ameNbCKux onepayutl, yMeHuti pabomamsv ¢
ungopmayueti).
Ba3oBble Jornueckue aeicTBUA:
® BBIBIATh U XapaKTEPU30BaTh CYIIECTBCHHBIC TMPU3HAKA MATEMATHYECKHUX OOBEKTOB, MOHSATHH, OTHOIICHUH MEXIY MOHSATHSIMU,
dhopMyTHUpOBaTh OMpENEICHUS MOHATHN; YCTaHABIMBATH CYIIECTBEHHBIM TMPHU3HAK KiIacCH(PHUKAIMKA, OCHOBAHUA JUIsi O0OOOIICHHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

® BOCHPHHUMATh, GOPMYIUPOBATH U MPEOOPA30BHIBATH CY)KICHHS: YTBEPAUTEIHHBIC U OTPHUIATEIbHBIC, SAMHUYHBIC, YACTHBIC U 00IIHNE;
YCIIOBHBIE;

® BBISBIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TMPOTHBOpPEUUs B (pakTaxX, JaHHBIX, HAOMIOACHHUSIX WU YTBEPXKICHUSX;

npeasiaraTh KpUTEPUH IS BBISBJICHHS 3aKOHOMEPHOCTEH U MTPOTHBOPEUHH;

e JIeTIaTh BBIBOJIBI C UCIIOJIH30BAHNEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U WHIYKTHBHBIX YMO3AKITFOUCHHH, YMO 3aKITIOUECHUHN 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITEIIPHO JJOKA3aTEeIbCTBA MATEMATHUYECKIX YTBEPKACHHH (MPSMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITHIO,

MIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKJICHUS U BHIBOJIBI,
e BBIOMpATH CIOCO0 perieHus yaeOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOMpATh Han00JIee MOIXO AN ¢ YIETOM
CaMOCTOSITEJIPHO BBIJICIICHHBIX KPUTEPHER).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

® JCIOJIb30BaTh BOIPOCHI KaK MCCIEIOBATEIHCKUM MHCTPYMEHT MO3HAHMS; (OPMYIUPOBATH BOIPOCH], (DUKCUPYIOIIHE MPOTHBOpPEUHE,

mpo0seMy, YCTaHaBIIMBATh HCKOMOE U JaHHOE, JOPMUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHE;

® T[POBOJUTH CAMOCTOSITEJIHLHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBAaHHE IO YCTAHOBIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro

00BeKTa, SBJICHUS, TPOLIECCA, BBISBICHUIO 3aBUCUMOCTEH MeX 1y 00bEKTaMH, SIBIICHUSMU, POIIECCAMU;

® caMOCTOATENIbHO (OPMYIUPOBAaTH OOOOIIEHUS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO HAOIOACHUS, MCCIEIOBAHMS, OLIEHHWBAThH

JOCTOBEPHOCTH MOJTYYEHHBIX PE3yIbTAaTOB, BHIBOJOB U 000O0IICHMIA;
® [POrHO3MPOBATh BO3MOKHOE PAa3BUTHE MPOLECCA, @ TAKKE BbIIBUTATh MPEANOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.
Padora ¢ undopmanueii:



BBISBIIATH Ae(DUIIUTH HH(POPMAIMH, JaHHBIX, HEOOXOIUMBIX /Il OTBETA HA BOTIPOC U JUIS PELICHUS 3a1a4H;

BbIOMpaTh MHPOPMALIHMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETUPOBATH MH(OPMAIIHIO
Pa3NUYHBIX BUIOB U (OPM IPEICTABICHHUS;

CTPYKTYpUPOBaTh HH(OPMAIHIO, TPEACTABIATH €€ B pa3IHuHBIX (hopMax, MILTFOCTPHPOBATH T'papHUECKH;

OILICHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSTENEHO C(HOPMYIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanbhvle KOMMyHUKamugHbvle 0eticmeus, 00ecneuusarom c@hopmuposanHoCms COYUAIbHbIX HABLIKOE 00VUAIOUUXCSL.
Oo0menue:

BOCHPUHUMATh U (OPMYJIMPOBATH CY)KICHUS B COOTBETCTBHH C YCJIOBHSIMHU M LEISIMHU OOILICHHS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUS IO XOJy PEIlIeHUs 3a/aul, KOMMEHTUPOBATh MOITY4YE€HHBII
pe3ynbTarT;

B X0J€ OOCYXIEHMs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYX/JaeMOM TeMbl, MpOOJEMBbl, pellaeMoi 3a/Jadd, BbICKa3blBaTh HUJEH,
HallEJICHHbIE Ha MOUCK PELIEHUs]; COTIOCTABIISITh CBOU CY)KJEHHS C CY)KIEHUSAMU JPYTrUX YYaCTHUKOB JUAJIOTa, 0OHAPYKUBATh pa3inyune
U CXOJCTBO MO3UIHI; B KOPPEKTHOU hopme (HopMyIHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIATh PE3y/IbTaThl pEHIeHHs] 3a7adyd, OSKCIIEpUMEHTa, MCCIe0BaHus, IIPOEKTa; CaMOCTOSTENIbHO BBIOUpaTh (opmar
BBICTYIUICHHUS C Y4ETOM 33/1a4 MPE3eHTALUU U 0COOEHHOCTEN ayJUTOPHH.

Corpyanunuecrno:

MOHUMATh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ WHIUBHIYaIbHOW paOOTHI MPU PEUICHHH Y4eOHBIX 3a[ad; MPUHUMATH IEJTb
COBMECTHOH JIeSITEeIBHOCTH, IJIAHNPOBATh OPTaHU3AIMI0 COBMECTHON pabOoThI, pactpeaessiTh BUABI paOboT, JOrOBApPUBATHCS, 0OCYKIATh
MIPOIIeCC M pe3ybTaT pabOThI; 00001aTh MHEHUS HECKOJIBKUX JIFOICH;

Y4acCTBOBaTh B TPYNNOBBIX Gopmax paboTel (00CykaeHHs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMBD» M HMHBIC); BBHIMOJIHATH CBOIO YacTh
paboThl ¥ KOOPAWHUPOBATH CBOU JACHUCTBUS C APYTUMH WICHAMH KOMAaHIIbI, OLICHUBATh KAYECTBO CBOETO BKJIAZa B OOMIMK MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

3) Vuusepcanvnuvle pecynamuensle oeticmaus, 06ecnequsaom GopmuposaHue CMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABIKOS IUYHOCMIU.
Camoopranuszanmsi:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOUPATh CIIOCO0 pelIeHus C yu€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BApUAHTHI PELICHUN ¢ yUETOM HOBOI HH(OPMAIIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HaBbIKAMHU II03HABATEJIBHOM peQUIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBMH W MBICIMTENbHBIX MPOLECCOB, HX
pe3ybTaTOB; BIAJETh CIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIecca U pe3yiibTaTa pelleHusl MaTeMaTUYecKon 3a1a4H;
IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 33Jaud, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTh Ha OCHOBE HOBBIX
0OCTOSTENBCTB, TaHHBIX, HAWJEHHBIX OMIMOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yibTaTa LEIM U YCIOBHUSAM, OOBSICHATh NPUYMHBI JOCTHXKEHHS WM HEJOCTH)KEHHUS pe3ylbTaToB
JeATeIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEJAMETHBIE PE3YJIbTATBI
11 KJIACC

OnepupoBaTh MOHATUSAMH: IMJIMHIPUYECKAas IMOBEPXHOCTh, OOpa3ylomue IMIMHIAPHYECKOW MOBEPXHOCTH; NHMIUHIDP; KOHUYECKas
MOBEPXHOCTh, 00pa3yIOIINe KOHNYECKOH MOBEPXHOCTH, KOHYC; CheprudecKas MOBEPXHOCTb.

PacriosznaBats Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBACHATDH CIIOCOOBI MOJTYYEHUS TEJ BPAIlCHHUS.

KrnaccuduimpoBars B3auMHOE pacioioskeHre cephl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IAPOBON CEIMEHT, OCHOBAHNE CEITMEHTA, BBICOTA CETMEHTA; IIIapOBOM CJI0H, OCHOBAHHUE I11apOBOT0 CJI0s, BHICOTA
LIapOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IIIOIIAIU IOBEPXHOCTEH TEN BpallleHUsI, FEOMETPUUECKUX TEJ C MPUMEHEHHEM (DOpMYyIL.

OmnepupoBaTh MOHITHSIMHU: MHOTOTPAaHHHUK, BITMCAHHBINA B c(hepy M OMUCAHHBIN OKOJIO chepbl; cepa, BMcaHHAss B MHOTOTPAHHUK WIIH TEIIO
BpaIllCHHUS.

BbryncnsaTe COOTHOLIEHUS MEKIY TUIONIAIIMU TOBEPXHOCTEN M 00bEMaMU TOAOOHBIX TEN.

N3006paxkaTs n3ydaembie GUTYPBI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) MIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tell
BpalllCHHUS.

W3BnekaTb, HHTEPIPETUPOBATh U MPeoOPa30BbIBaTh MHGOPMALIUMIO O NMPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha
qyepTekax U pUCyHKax.

OmnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE NEHCTBUSI CI0KEHUSI BEKTOPOB, BEIUNTAHUS BEKTOPOB U YMHOXKEHHUsI BEKTOpA Ha YMCIIO, OOBACHATh, KAKUMH CBOMCTBAMHU OHU
00J1a1aroT.

[TpuMeHsATH NpaBUIIO NapasiesIenune s a.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MeXJy BEKTOpaMH, CKaJIIpHOE IPOU3BEIEHHE BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxonuTh cymMMy BEKTOPOB U IIPOM3BEIEHUE BEKTOPA HA YHUCIIO, YTOJI MEXAY BEKTOPAMHU, CKaISIpHOE IIPOU3BEACHUE, PACKIIA/IbIBATh BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a7aBaTh IUIOCKOCTh YpaBHEHUEM B JIEKapTOBOM CHCTEME KOOPAMHAT.

[IpuMeHnsTh reoMerpuueckue (GaxkTbl A PEILICHUS CTEPEOMETPUYECKUX 3a/ad, IMPerojararollidX HECKOJIbKO IIaroB peLIeHMs, eciu
yCJIOBHS IPUMEHEHMS 3aJJaHbl B IBHOH hopme.

Pemate npocreiiine reoMmeTpuyeckue 3aJaui Ha IPUMEHEHNE BEKTOPHO -KOOPIMHATHOTO METOA.

Pemate 3aaun Ha JOKa3aTENbCTBO MaTEMAaTUYECKUX OTHOLICHUH M HaX0XKJIEHHE FeOMETPUUECKUX BEIMYUH 110 00pa3laM WM aJropuTMam,
MIPUMEHSS U3BECTHBIE METO/Ibl IIPU PEIIEHUH CTaHIapTHBIX MaTeMAaTUYECKUX 3a/1ay.



IIpuMeHATH MpOCTENIINE IPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHMKALMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUYECKHUX 3a/1ay.

[IpuBoauTE IpUMEPBH MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE M KU3HM, PACIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPUHU B
UCKYCCTBE.

[IpuMeHATH NOJIydeHHBIE 3HAHUS HA IPAKTUKE: aHAIU3UPOBATh PEAIBHBIC CUTYAllMU U IPUMEHATh U3YYECHHBIE IIOHATHS B IIPOLIECCE MIOUCKA
peleHusl MaTeMaTHIECKH COPMYITMPOBAHHON MTPOOIEMBI, MOJEITUPOBATh PEAIbHBIC CUTYAIlMH Ha SI3BIKE TEOMETPUH, HCCIEI0BATH MOCTPOCHHEIE

MOJECJIN C UCIIOJB30BAHUEM I'COMCTPUUICCKHUX MOHATUMN U TCOPECM, alriapara aJIF€6pI)I; peliaTth NPaKTUICCKUC 3aaa4u, CBA3AHHBIC C HAXOXKACH UEM
TrCOMETPHUUICCKUX BCINYHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMB Beero Koi;{Tpo.an,le HpﬁaKanecm/le 0BpazoBaTEILHbIE
padoThI padoTsl pecypesI
bubmmoreka [{OK
! Tena paeris 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 OOnEub e ° ! https://m.edsoo.ru/1c209e37
bu6moreka [IOK
3 BexTopsl ¥ KOOpAMHATHI B POCTPAHCTBE 10 1 https://m.edso00.ru/1c209e37
4 [ToBTOpeHue, 06o0IIEeHNE, 7 1 bu6mmoreka [IOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM NPOT'PAMMBI

11 KUIIACC
Kon . .
HIpoBEpsIEMOro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeTHETr0 00IIEero
pesyaLTATA o0pa3zoBaHus
6 I'eomerpus
6.1 OnepupoBaTh MOHATHAMHE: IUJIMHAPUYECKAS MOBEPXHOCTh, 00pa3yIOIMe MUIMHAPUICCKON TTOBEPXHOCTH, IVIIHHIID,
KOHHUYECKasi IOBEPXHOCTh, 00pa3yIolIne KOHMYECKOH TTOBEPXHOCTH, KOHYC, chepruecKas MOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenust (HUJIMHIP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHUS TNl BPALICHHSI
6.4 KnaccudummupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
6.5 OnepupoBaTh MOHATHUSAMH: IIAPOBOH CETMEHT, OCHOBAaHME CCTMCHTA, BBICOTA CETMEHT, IIApOBOM CJIOW, OCHOBAHHE
IIIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS, IIIAPOBON CEKTOP
6.6 BeraucisaTe 00BEMBI 1 TUTOTIIATU TIOBEPXHOCTEH TEN BPAIICHHS, TEOMETPHUSCKUX TEJ C MPUMEHEHHEM (HopMyIT
6.7 OnepupoBaTh MOHATUSMU: MHOTOI'PAHHUK, BIMCAHHBIA B cdepy M ONMMCAHHBIA OKOJO cdepbl, cdepa, BOUCAHHAS B
MHOTOTPAaHHUK WJIH TEJIO BpallleHUs
6.8 BrIuuciasaTe COOTHOIIECHUST MEX Y TUTOMIAIIMU TOBEPXHOCTEH U 00bEMaMH MTOJ0OOHBIX TEI
6.9 N3o6paxaTts nzydgaempie GUTYPHI OT PYKH U C TPUMEHEHUEM TTPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BoInonHATh (BBIHOCHBIE) IJIOCKHUE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHHU3Y;
CTPOUTH CEUEHUS TeJl BpallleHUs
6.11 W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax,
MIPEJICTABJICHHYIO HA YePTeKax U PUCYHKaX
6.12 [IpumensaTh reoMmerpuyeckue (paxThl JUIsl PEeLICHHUs] CTEPEOMETPUUECKUX 3a/ay, MPEANoJiararoliiX HECKOIbKO I11aroB
pelIeHHUs, €CJIU YCIOBUS IPUMEHEHUS 3aaHbl B IBHOU hopme
6.13 OnepupoBath MOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BoinonHATe AeMCTBHS CIOXKEHUS BEKTOPOB, BBIYUTAHMS BEKTOPOB M YMHOXKEHHUS BEKTOpAa Ha YHUCIO, OOBSICHSATH,
KaKMMH CBOMCTBaMHU OHH 00J1a1at0T
6.15 [TpumeHsITh MpaBUIO MapauieIenunea Mpy CI0KEHHH BEKTOPOB
6.16 OnepupoBaTh MOHATHSIMU: IEKAPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB,
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KOOPJMHATBl BEKTOPA, YTOJI MEKIY BEKTOpaMH, CKAIISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIaHAPHBIE
BEKTOPBI

Haxomuts cymMmMy BEKTOPOB M IIPOU3BENECHHUE BEKTOpA Ha YMCIIO, YIOJl MEXY BEKTOpaMH, CKaJIIpHOE IIPOU3BENICHUE,

6.17 packiapIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3a1aBaTh IUIOCKOCTh YPaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT

6.19 PemaTh mpocreiiie reoMeTpUIeCKe 3aa41 Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a

6.20 Pemath 3asaun Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKMX OTHOUICHUH M HAXOXKICHUE TCOMETPHYCCKUX BEIUYHMH 10
oOpasiiam WM ajJropuT™Mam, IPUMEHSISI U3BECTHBIC METOJIbI TIPU PEHICHUU CTAHAPTHBIX MAaTEMAaTHYECKUX 33144

6.1 [MpuMeHATs TpOCTEHIe MPOTPAMMHBIC CPEICTBA W DICKTPOHHO-KOMMYHHKAIMOHHBIC CHCTEMbI TPH PEIICHUN
CTEPEOMETPUIECKHX 3319

6.22 [MpuBOIUTE MpUMEpPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJEC M KHM3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB
T€OMETPUH B UCKYCCTBE
[TpuMeHsATh MOJyYeHHBIC 3HAHHWS HA MPAKTHKE: aHAJIM3MPOBATh PEANbHBIC CUTYallMd W TPUMEHITH H3yYCHHBIC

6.23 MOHATHS B TPOIECCe TOUCKA PEIICHUs MaTeMaTHYeCKH CHOpMYIHPOBAHHOM MPOOJIEMbI, MOJICITHPOBATh PEAIbHBIC

CUTyallul Ha A3BIKC I'COMCTPHHU, UCCICAOBATE MMOCTPOCHHBIE MOJCIN C UCIIOJIB30BAHUCM I'€COMETPUICCKUX MMOHATHH 1
TCOPEM, aIlmapara anre6pbl, pe€iaTh NPaKTHYCCKHUE 3aJa49, CBA3AHHBIC C HAXOXACHHUEM I'COMCTPUUCCKUX BCINYNH
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

11 KUIIACC
Kox IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpust

6.1 [unuaapudeckas MOBEPXHOCTh, 00pa3yIOMIHe IMIMHIPUYECKON MOBEPXHOCTH, OCh IWIMHIPUYCCKON TOBepXHOCTH. [{mmmHIp:
OCHOBaHMA ¥ OOKOBasi MOBEPXHOCTH, 00pa3yromiasi U 0Ch, TUIONAlb OOKOBOW U MOJIHOW MOBEPXHOCTH
Konnueckass moBepxHOCTh, OOpasyrolue KOHHYECKOW IOBEPXHOCTH, OChb W BEpIIMHA KOHHWYecKoW mnoBepxHocTH. Komyec:

6.2 OCHOBaHHWE M BEpIIMHA, O0Opa3yromias U OCh, IUIONIAJAb OOKOBOW W TMOJHOW MOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasyrolue u
BBICOTA, OCHOBAHUS 1 OOKOBAs IIOBEPXHOCTH

6.3 Cdepa m map: TeHTp, paamyc, AWaMeTp, IUIOMIaIb TOBEPXHOCTH cdepbl. B3amMHOe pacmosoxeHue cdepbl W TUIOCKOCTH,
KacaTesbHasl IJIOCKOCTh K cdepe, mionaab chepbl

6.4 N3ob6paxenune Ten BpaleHus Ha MIIOCKOCTH. Pa3BEPTKa MIIIMH]IpA U KOHYCA

6.5 KoMOuHarmu Teir BpalieHusl 1 MHOTOTPaHHUKOB. MHOTOTpaHHHUK, ONMCAHHBIA 0KOJIO cepsl, cepa, BMcaHHAS B MHOTOT'PAHHUK,
WJIM TEJIO BpallleHUs

6.6 HO"HHTI/IG”O6 00béMe. OCHOBHBIC CBO.It/'ICTBa 00bEéMOB Ten. TeopeMa 00 00bEME TPSIMOYTOJIBHOTO TapaJUICIICIIUIICIa W CIICICTBUS U3
Heé. O0bEM uHHApa, KoHyca. O0BEM mapa u miomass cheps

6.7 [Tono6HnbIe Tema B mpocTpancTBe. COOTHOIIECHHS MEX Y TUIOMIAIIMU MTOBEPXHOCTEH, 00bEMaMK TIOJOOHBIX TEJ

6.8 Ceuenust muMHApa (MapajuieabHO U NMEPHIEHAUKYISIPHO OCH), CEUeHHUsl KOHyca (MapaieIbHOe OCHOBAHMIO M MPOXOJAsIlee Yepes3
BEPIIMHY), CEYCHHUSI 11apa
Bextop Ha miockoctd u B mpoctpaHcTBe. CloKEHHE M BhIYMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. PaznokeHnue

6.9 BEKTOpa 1o TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio napamnenenunena. Pemenue 3agad, CBSA3aHHBIX C IPUMEHEHHEM MTPaBHII
JEUCTBUI C BEKTOpaMHU
[IpsimoyromnpHas cucteMa KOOpAMHAT B IpocTpaHcTBe. Koopauuatel Bekropa. [Ipocteiimume 3aqaun B KOOpAUHATAX. YTOI MEXKIY

6.10 BekTopamu. CKalsipHOe MPOU3BEACHNE BEKTOPOB. BhIuncieHne yrioB Mexay IpSIMbIMU U IIIOCKOCTAMU. KoopanHaTHO-BEKTOPHBIH
METO/I IIPH PEIICHUU TeOMETPUUYECKUX 3a/1au




MPOBEPSAEMBIE HA EI'3 11O MATEMATHUKE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHET'O OBIIIETO OGPA3OBAHUA

Kon
NpoBePsSIEMOro
TpeOoOBaHMs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pPe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouero oopazoBaHus

Brnanenne meromaMu 0Ka3aTenbCTB, alrOPUTMAaMHU pEIISHHs 3a/1a4; yMeHHe (OpMYIHPOBATH U ONEPUPOBATH
MNOHATUSIMU: OIpEAEICHHUE, AKCHOMA, TEOPEMa, CIEICTBHE, CBOMCTBO, NMPHU3HAK, JA0KA3aTEbCTBO, PAaBHOCUIIBHBIC
(hopMyIUpPOBKYU; MPUMEHTH UX; YMEHHE (GOPMYIUPOBaTh 0OpaTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTH
MpUMEpPbl M KOHTPIPHUMEPHI, MHCIOJIB30BATh METOJ MaTeMaTU4YeCKON HMHAYKIUHU; MPOBOJUTH JOKa3aTelbHbIE
paccyXJeHUs MpU PElIeHUU 3a]ad, OLEHUBATh JIOTUYECKYIO MPAaBUIBHOCTb PACCYXACHUN; YMEHUE OIEpUpOBATH
MOHATUSIMH: MHO’KECTBO, IOJAMHOXECTBO, OTNepalMy HaJ MHOXXECTBAMH;,; YMEHHE HCIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBII ammapar Juis ONHCAHMs pealIbHbIX MPOLECCOB U SBJICHUHN M MPHU PELISHUH 3a/1a4, B TOM UYUCIE U3
JOPYrux y4eOHBIX MPEAMETOB; YMEHHE OINEpUpoBaTh MOHATUAMM: Tpad, CBI3HBIM Tpad, NepeBo, LUK, rpad Ha
IJIOCKOCTH; YMEHHE 3aJlaBaTh U OMHCHIBATH I'padbl pa3IMYHBIMU CIIOCOOAMU; HCIOJIb30BATh rpadbl MPU peleHUun
3a1a4

YMeHue onepupoBaTh NOHATHUSIMU: HATypajlbHOE YHCIIO, II€JI0€ YMCIIO, CTENEHb C LENbIM IOKazaTesleM, KOPEHb
HaTypaJIbHOM CTENEHH, CTENEHb C palOHAJIbHBIM IIOKa3aTelieM, CTENeHb C JCHCTBUTENbHBIM IOKAa3aTeNeM,
jgorapudm yucna, CUHYC, KOCHHYC M TaHT€HC MPOU3BOJBHOIO YHCJa, OCTATOK MO MOJYJI0, PallMOHAIBHOE YHCIIO,
WppalMOHAILHOE YHUCJIO, MHOXECTBA HATypalbHBIX, LIEIBIX, PAMOHAIBHBIX, JEHCTBUTENIBHBIX YHCET; yYMEHHUE
UCIOJIb30BaTh MPHU3HAKU JEIMMOCTH, HaUMEHBIIUNA OOLIMI JeNuTeNb U HauMeHbllee o0lllee KpaTHOE, alrOpUTM
EBkiuaa mpu pemieHUMM 3a7ay; 3HAKOMCTBO C Pa3lUYHBIMU MMO3UIMOHHBIMH CHCTEMaMU CUMCJICHHS; yMEHUE
BBITIOJHATH BBIYUCIIEHUE 3HAYCHUI U TPe0Opa30BaHusl BBIPAXKEHHM CO CTENEHsIMU U Jiorapudmamu, npeoOpa3oBaHus
JIPOOHO-PALIMOHANBHBIX BBIPAKEHUN; YMEHHE ONEepUpOBaTh IMOHSATUSMU: MOCIEAOBATEIbHOCTh, apudmernyeckas
nporpeccusi, reomMeTpuyeckas Mporpeccusi, OECKOHEYHO YyObIBaromiass reoMeTpuyeckas Mporpeccus; yMEHHE
3a/laBaTh MOCJIEIOBAaTeIbHOCTH, B TOM UYHCJIE€ C TIOMOIIbIO PEKYPPEeHTHBIX (OpMys; yMEHHE OINepUpOBaTh
MOHSITUSIMUA: KOMILIEKCHOE YUCIIO, CONPSHKEHHBIE KOMIUIEKCHBIE YMCia, MOAYJb U apTyMEHT KOMILIEKCHOTO YHCIa,
dbopMa 3amMcH KOMIUIEKCHBIX 4YHCENl (reoMeTpudeckas, TPUTOHOMETpHYecKas W anredpamveckas); yMeETb
IPOU3BOIUTH apuUpMETHUECKUe ACUCTBUA C KOMIUIEKCHBIMH YHCIIaMHU; MPUBOAUTH IPUMEPHl HCIOJIH30BAHUS
KOMIUIEKCHBIX UYHMCEN; OTepUPOBATh MOHITUSIMH: MaTpuua 2x2 u 3x3, omnpeAenuTellb MaTPUIIbI, T€OMETPUUECCKUIA
CMBICJI OIIPEACIIUTENS

YMmenue ONICpUPOBATH HNOHATHAMUN. PaluOHAJIBHEBIC, HppalluOHAIILHBIC, IOKa3aTCJIbHBIC, CTCIICHHBIC,
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JIOFapI/I(bMI/I‘-IeCKI/Ie, TPUTOHOMCTPUYCCKHUEC YPABHCHUA W HCPABCHCTBA, HX CHUCTCMbI; YMCHHC OIICPpUPOBATH
MOHATUSAMH: TOXKIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUe, YypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPaBHEHUU W
HCPaBCHCTB, PaBHOCHUJIBHOCTb ypaBHeHI/II\/'I, HCPABCHCTB MW CHUCTCM; YMCHHC pCUIATL YPABHCHUA, HCPABCHCTBA U
CUCTCMbI C TIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peliatb YpaBHCHUSA, HCPABCHCTBA H CHUCTEMBI C ITapaMETPOM;
IIPUMCHATL YPAaBHCHHUA, HCPABCHCTBA, UX CUCTCMbI UIA PCIICHUA MATCMATHYCCKUX 3ada4d W 3aJad W3 PA3JIMYHbIX
obJacTell HayKu U peaJlbHOM JKU3HU

YMeHne omnepupoBaTh MOHATHAMU: (DYHKIHWS, YETHOCTh (QYHKIHMH, MEPHOAMYHOCTH (YHKIUH, OTPAaHHYECHHOCTD
(yHKIIMM, MOHOTOHHOCTh (PYHKIMH, 3KCTpeMyM (YHKIMH, HauOojblllee M HauMEHblllee 3HAUEeHUs (YHKIMHM Ha
MIPOMEXKYTKE, HENpepbIBHAs (YHKIHS, aCUMITOTHI rpaduka (yHKIMH, 1epBas W BTOpas NPOU3BOAHAS (DYHKLIMH,
FEOMETPUYECKUN U (PU3NUECKUN CMBICI TPOU3BOHOM, TEpBOOOpa3Has, onpeAeaEHHbI UHTErPajl; YMEHUE HaX0UTh
aCUMNTOTHI Tpaduka QYHKINUN; YMEHUE BBIYUCIATH IPOU3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
(yHKIMM, HAXOIUTh YpaBHEHUE KacaTeJbHON K rpaduky GyHKINN; YMEHHE HAXOUTh MIPOU3BOIHBIE AIIEMEHTAPHBIX
(GyHKIMI; yMEHHME WCIOJIb30BaTh MPOU3BOJHYIO il HccienoBaHus (DyHKUIUH, HaXOOuTh HauOOJbLINE U
HauMEHBIINE 3HaYCHUS] PYHKUIUN; CTPOUTH Ipa@UKH MHOTOWIEHOB C MCIOJIb30BAaHUEM allllapaTa MaTeMaTUYeCKOTO
aHaJIM3a; NPUMEHSTh MPOU3BOJHYIO ISl HAXOXKICHMS HAWIydlllero penieHus B MPUKIAJAHBIX, B TOM YHCIE
COLIMANIbHO-3KOHOMHMYECKUX U (PU3UYECKHUX 3aJjauyax; HaXOAUTh IJIOMAAN U 00bEMBI (UTy C MMOMOIIBIO UHTErpaia;
MIPUBOJIUTH IPUMEPBl MATEMATHYECKOT0 MOJIETMPOBAHMSI C TOMOIIBIO AU PepeHInanbHbIX YpaBHEHUN

YMeHue ornepupoBaTh MNOHATHAMU: Tpapuk (QyHKIMU, oOpaTHas (YHKIHS, KOMIO3WIWS (PYHKIHUHA, JTUHEHHAS
dbyHKUIMS, KBagpaTuyHas GYHKIWS, paloHalbHas QYHKINS, CTENeHHas (YHKIUS, TPUTOHOMETPpUUECKHE (DYHKIIUH,
oOpaTHble TpPUTOHOMETpUYECKHE (DYHKIMM, TOKa3aTeiabHas W Jjorapudmuueckas (QyHKIUU; yYMEHHE CTPOUTH
rpaduku M3ydeHHBIX (PYHKIIUH, BBITIOJHATH NpeoOpa3zoBaHus TpadukoB (YHKIHMA, HMCIOIB30BaTh TpaduKH s
U3yUYCHHS MPOIECCOB M 3aBHCUMOCTEH, IPH PEUICHUHU 3aja4 U3 JIPYruX Y4eOHBIX TPEAMETOB M 3a7ad M3 pealbHOM
KU3HU; BBIp@XaTh (POPMYyJIaMH 3aBHCHMOCTH MEXIy BEIMYMHAMHU; HCIIOJIb30BaTh CBOWCTBA M Tpaduku (HyHKIIHIA
JUIl peUICHHs YpaBHEHHMW, HEPAaBEHCTB M 3aJad C IapamMeTpamu; H300pakaTh Ha KOOPIAMHATHOW IUIOCKOCTH
MHOXECTBA PEIICHUN YpaBHEHH, HEPABEHCTB M UX CHCTEM

YMeHue peuiaTh TCKCTOBLIC 3a/la4M PA3HBIX TUIIOB (B TOM YHMCJIC HA IIPOUCHTBI, 10JIM U YaCTU, HAa IBUKCHUC, pa60Ty,
CTOUMOCTb TOBApOB H YCIYT, HAJOI'H, 3aJa4yn H3 oOnactu VIIpaBJICHUA JIMYHBIMHU H CEeMEHUHBIMU (1)I/IH8.HCB.MI/I);
COCTaBJISAAITh BBIPpAXKCHUA, YPABHCHUS, HEPABCHCTBA U UX CHCTCMBI 110 YCJIIOBHUIO 3aJladyM, HCCJICHOBATH ITOJIYUCHHOC
pPEeIICHUC W OLCHUBATDH HpaB,I[OHOI[O6HOCTL pPEe3yJIbTaTOB; YMCHHUC MOJICINPOBATH PCAJIBHBIC CUTYyAllUW HaA A3BIKC
MaTEMaTUKH,; COCTABJIATh BBIPAXKCHUS, YPABHCHUA, HCPABCHCTBA U UX CHUCTCMBI 110 YCJIOBHIO 3a1a4H, UCCICIOBATH
IMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allllapara anre6pLI, HUHTCPHIPECTUPOBATH HOJIy‘ICHHBIﬁ pe3yiabTaT

YMmenue OIICpHUPOBATh TOHATUAMU: CPECIAHEC apI/I(I)MCTI/I‘ICCKOG, MCJHaHa, HanOOJIbIlIee U HAaWMMEHBIIEE 3HA4YCHMUA,
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pa3max, IUCIepCHs, CTaHAAPTHOE OTKIOHEHHWE YHCIOBOTO Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETHPOBATH
nHGOpMAIMIO, TPEACTABICHHYI0 B TaONUIaX, HAa IUarpaMMax, Tpadukax, OTPa)Karollyld CBOICTBAa pealbHBIX
MIPOIIECCOB U SIBJIICHUI; IPEACTABIATH HH(POPMAIUIO C MOMOIIIBIO TAOIUI] U AUAarpaMM; UCCIIEIOBATh CTATUCTHYECKHUE
JIAHHBIE, B TOM YHCJIE C IPUMEHEHHEM TpapHUUecKiX METOJOB U JIEKTPOHHBIX CPEACTB; IpadMuecKu UCCIEI0BATH
COBMECTHBIE HAOJIOJICHUS C TIOMOIIBIO IMarpaMM PacCEeHBAHMS U JIMHEHHON perpeccuu

YMeHne onepupoBaTh MOHATUSME: CIIyYaiHBIN OMBIT U CIy4aifHOE COOBITHE, BEPOATHOCTH CIY4alHOTO COOBITHS,
YMEHHUE BBIYUCISATH BEPOSTHOCTH C HMCIIOJIb30BAaHHEM TI'paUUYeCKUX METOJIOB; MPUMEHSTH (HOPMYIBI CIOKEHUS H
YMHOKEHUSI BEPOSATHOCTEH, (popmyny mosiHOM BepostHOcTH, (opmyny bepHymiu, koMOuHaTOpHble (AKTHI U
(hopMyIibl; OLIEHUBATh BEPOSTHOCTU PEAJBHBIX COOBITUN; YMEHHE ONEpPUpPOBaTh MOHATUAMU: ClydailHas BEJIMUYMHA,
pacmpenesieHue BEPOSATHOCTEH, MAaTeMaTHYeCKOe OXKUAAHUE, NUCIEPCUS M CTaHAAPTHOE OTKIOHEHHE CIlydalHOHU
BEJIMYMHBI, (YHKIMHU paCHpEleseHns M IUIOTHOCTH PaBHOMEPHOTO, IIOKAa3aTeJIbHOTO UM HOPMAaJbHOTO
pacmpeneseHni; YMEHUE HCIO0JIb30BAaTh CBOWCTBA M3YYEHHBIX PACHpPEICIICHUN Il PEIICHUA 3a4ad; 3HAKOMCTBO C
MOHATUSMH: 3aKOH OOJIBIIUX YHCEN, METOJbl BBHIOOPOYHBIX HCCIEAOBAaHHUM;, yMEHHE MPHUBOJIUTH IPHUMEPHI
MIPOSIBJIEHUS 3aKOHA OOJIBIIMX YUCEN B MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHUE ONEPUPOBATH MOHATHIMHU:
coueTaHue, IEepPEecTaHOBKA, YHCIIO COYETaHWH, YHCIO TepecTaHOBOK, OuHOM HbIOTOHA; yMeHHE TNpPUMEHSTh
KOMOMHATOpHbIE (DAaKThl M PACCYyXKICHMs NJsl peUIeHHs 3a7ad; OICHUBATh BEPOSITHOCTU pPEaJbHBIX COOBITUI;
COCTaBIISATh BEPOATHOCTHYIO MOJIEb U UHTEPIPETUPOBATH MOTYUESHHbIN pe3ylbTar

YMeHue omnepupoBaTh MOHATUSAMHU: TOYKA, NpsiMas, IUIOCKOCTb, MPOCTPAHCTBO, OTPE3OK, JIyd, BEIWYHMHA YIIa,
IUIOCKUM  Yroj, JABYTpaHHBIA yroi, TPEXTPaHHBIN Yroj, CKpellMBaloIIuecs NpsMble, NapaieIbHOCTh U
MEePIEeHIUKYIAPHOCTDh MPSIMBIX M IJIOCKOCTEH, yroJl MEeXIy MPSMBIMHU, YroJl MEXIY NMPSMON U IIOCKOCTHIO, Yrojl
MEXAY IJIOCKOCTSMH, PACCTOSIHHME OT TOYKU JI0 IMJIOCKOCTH, PACCTOSIHUE MEXAY MPSAMBIMHU, PACCTOSIHHE MEXIY
IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPU PEUICHUH 3ajad U3ydeHHbIe (aKThl U TEOPEMbl IIAHUMETPUU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKUe MOJEIU C IOMOIIbIO
Tr€OMETPUUECKUX MOHATUH U BEJIMYHH, PEllIaTh CBA3aHHbIC C HUMU MTPAKTHYECKUE 3a/1a4H

10

YMeHue onepupoBaTh NOHATUSIMU: IJIOLIAAL PUTYPBI, 00bEM (QUTypbl, MHOTOI'PAaHHUK, TPABUJIbHBIM MHOTOTPAHHUK,
ceueHrne MHOTOTpaHHUKa, KyO, mapanienenumnes, mpu3Ma, nupamuaa, Gurypa u moBepXHOCTb BpallleHus, [IUIHH/P,
KOHYC, map, chepa, miomaas chepsl, II0HaAb MOBEPXHOCTH MHPAMUIbL, TPU3MBI, KOHYCa, IUIHHAPA, 00BEM Ky0a,
IPSIMOYTOJIBHOTO TMapajvieenunena, TUpaMuIbl, TpU3Mbl, LUJIUHApPA, KOHYca, IIapa, pa3BEPTKA MOBEPXHOCTH,
CEUeHHUs KOHYca M UUJIMH/pA, MapajlielbHbIe OCH UM OCHOBAHHUIO, CEYEHHE I1apa, INIOCKOCTb, Kacatomasics chepsl,
WIMHIpA, KOHYCa; yMEHHE CTPOUTh CEUEHHWE MHOTOTpaHHHKA, H300pakaTb MHOTOTPAHHUKU, QUTYPBI U
MOBEPXHOCTU BpAILCHUS, UX CEUYEHHUS, B TOM YHCJIE C MOMOUIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE NPUMEHSTh
CBOMCTBa T€OMETPUUYECKUX (PUTYp, CAMOCTOSATENBHO (HOPMYIHUPOBATH OTpEeNIeHUs] U3ydaeMbIX (PUTyp, BBIABUTATh
TUINOTE3bl O CBOMCTBAX M MPHU3HAKAX TEeOMETPUYECKHX (UTYp, OOOCHOBBIBATH WJIM OMPOBEPraTh HMX; YMEHHUE
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MPOBOJUTHh KIAaCCHPHUKAIUID (GUTYyp MO pa3iuyuHBIM TPU3HAKAM, BBIMOJHITH HEOOXOJMMBIE JOTOJHUTEIHHBIE
MOCTPOCHUS

11

YMeHue onepupoBaTh NOHATUAMU: JIBUKCHHUE B IIPOCTPAHCTBE, NAPAJLIEIbHBIA IIEPEHOC, CUMMETPUS Ha IUIOCKOCTH
U B INPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue Moao0us, 1mogoOHbIe (UTYpHI; YMEHHE paclo3HaBaTh paBHBIC H
1oJI00HBIE (PUTYPBI, B TOM YHCIIE B MIPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; UCIIOJIb30BAaTh TEOMETPUICCKUE OTHOIICHUS
IpU PELICHUH 3a/1a4; HAXOAUTh F€OMETPUUECKHUE BETUUYMHBI (JITIMHA, YTOJl, IUIOLab, 00bEM) IIPU PEILIEHUH 3a]1a4 U3
JIPYrux y4eOHBIX MPEIMETOB U M3 PEaTbHOMN KU3HH; YMEHHE BBIUUCIATh T€OMETPUIECKHE BETUYMHBI (JUIMHA, Yo,
oAb, 00bEM, IOl MMOBEPXHOCTH), MUCHONb3yd U3ydeHHbIE (OPMYNIBI M METO/bl, B TOM YHCIE: IUIOLIAb
MOBEPXHOCTH MHUPAMU[bI, NPU3MBI, KOHyca, LWIMHApA, Iomanb cdepbl; 00bEM Kyba, NPSMOYTrOJbHOTO
napasuiesienunesia, MMpaMmu/ibl, IPU3Mbl, HWINHAPA, KOHYCA, 11apa; YMEHNE HaX0IUTh OTHOIIEHHE 00BEMOB TOJOOHBIX

Guryp

12

YMeHue onepupoBaTh MOHATUSIMHU: MPSAMOYTOJIbHAs CUCTEMA KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOpPOB, IPOM3BEIEHUE BEKTOpa Ha YHCIO, pa3JIoKEHUE BEKTopa Mo 0a3ucy, CKalspHOE
MPOM3BEICHUE, BEKTOPHOE TMPOM3BEICHHME, Yrojd MEXIy BEKTOpPAaMH; YMEHHE WCIO0JIb30BaTh BEKTOPHBIA U
KOOPAMHATHBIA METOJI JIJISl PEIICHHS TeOMETPHUECKHX 3a/1a4 U 33]1a4 IPYTrUX y4eOHBIX TPEIMETOB

13

YMeHme BBI6I/IpaTI) HOJIXO)ISIHII/Iﬁ MCTOA MJIA PCIICHUA 3aJadd; IMOHMMAaHHUEC 3HAYMMOCTH MATEMATUKH B M3YYCHHU
MIPUPOJHBIX M OOLIECTBEHHBIX MPOIECCOB U SBJICHHUI; YMEHHUE pacrno3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTUKH B
HUCKYCCTBE, YMEHUE MPHUBOJIUTH MPUMEPHl MATEMATHYECKUX OTKPBITUH POCCUMCKOW MU MUPOBOM MaTeMaTUYECKOU
HayK1
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HEPEYEHD 3JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA EI'D IO MATEMATHUKE

Kox IIpoBepsiemMblii 31eMeHT COepPKAHUSA
1 Yucna v BIYKCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE
1.2 Pammonaneueie uncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOU, TPOLICHTHI, OECKOHEUHbBIE IEPHOINYECKUE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJIlbHOU cTeneHu. JlelcTBUs ¢ apuMEeTHYECKUMU KOPHIMHU HaTypaJlbHOM CTETEHU
1.4 Crenenb C 11esbIM nokasareneM. CTeneHb ¢ pallMoOHAIBHBIM Moka3aTeneM. CBOMCTBa CTEICHU
1.5 CuHyC, KOCHHYC U TaHT€HC YHCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypabHbBIE JOTapHU(PMBbI
17 JleiicTBuTenpHble yucia. ApudmMeTnyeckue orepanuu c NeCTBUTENbHBIMU 4HclaMu. [IpuOmmkEHHbIE BBIYMCIICHUS, MpaBHIIa
OKpYTJIEHUS], MPUKHJIKA U OLIEHKA pe3yJbTaTa BBIYUCICHHUM
1.8 [IpeoOpa3oBanHme BEIpOKEHUH
1.9 KommnekcHeie yncna
2 YpaBHEHMs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPAaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTprdeckue ypaBHECHUS
2.4 [Toka3zarenbHbIC U JIOTapu(OMHUUECCKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [TokazarenbHbIe U JorapupMuYecKie HEpaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTtemMbl U COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuia cucTeMbl JIMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpUIbl
3 OyHKIMH U TpadUKH
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Oynkius, cnocoObl 3amanus ¢ynkumu. ['paduk Qynkuun. Bsanmmuo oOpatHble ¢yHkuuu. YETHbIe W HEUYETHBIE (YHKIUH.

3.1
[lepuoanyeckue GyHKIUU
32 OOnacte ompeneneHUs W MHOXKECTBO 3HaueHWi ¢yHkumu. Hymn ¢yaxkumu. IIpoMexyTKu 3HAKOMOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (pyHKIIMHA. MakCUMyMbl 1 MUHUMYMBI (hyHKIMU. Hanbospiee n HanMeHbIIee 3HaueHne (PyHKIIMHA HA TIPOMEXKYTKE
3.3 Crenennasi GyHKIUS C HATYpaJbHBIM U LIENbIM moka3aTeneM. EE cBoiicTa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0i cTeneHn
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toxa3zaTtenpHas u norapudmMuyeckas QyHKINN, UX CBOWCTBA U TPaQUKH
3.6 Touku pazpsiBa. AcumnToTsl rpadukoB dyHkiuil. CBoiicTBa GyHKINNA, HENPEPHIBHBIX HAa OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEHN
3.8 ApudmeTrrueckas ¥ reoMeTpudeckas nporpeccu. @opmyria CII0KHBIX MMPOLIEHTOB
4 Hauana maTtemaTndeckoro aHaamsa
4.1 [IpousBonnas ¢pyHkuuu. [Ipor3BoaHbIE 3€eMEHTAPHBIX (YHKIMMA
49 [IpumeHenre NPOU3BOAHON K HCCIENOBAaHUIO (YHKIUMH Ha MOHOTOHHOCTh M OKcTpeMyMbl. Haxoknenwe HambOomblIero u
HAMMEHBIIETO 3HaYCeHUsT (YHKIIUH Ha OTPE3Ke
4.3 [TepBooOpaznas. MuTterpan
5 MHokecTBa U JIOTHKA
5.1 MHO3K€eCcTBO, onepaluy HaJl MHOKecTBaMHU. Jlnarpammbl Oiniepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomeTpust
7.1 Durypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTrorpaHHUKH
74 Tesa 1 MOBEPXHOCTH BpAIICHMUSI
7.5 KoopauHaTsl 1 BEKTOPEI
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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KAJIEHJAPHO- TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC

KosmnyecTBo yacos
Ne Jlata wu3y4yeHust
n/n Tema ypoka
Bcero K.p IIp.p
I1aH paxr

1 [Tonstre mumuHapa. [lnomane MOBEpXHOCTH UITHHIPA. 1 02.09.25
2 Humuuap. Pemenne 3amad. 1 09.09.25
3 Humuaap. Pemenue 3amay. 1 16.09.25
4 [Tonsitne xoHyca. [lmomaap MOBEPXHOCTH KOHYCA. 1 23.09.25
5 YcedeHHBIH KOHYC. 1 30.09.25
6 Konyc. Pemenue 3anau. 1 07.10.25
7 Cdepa u map. YpaBHeHHE CPEPHI. 1 14.10.25
8 B3anmuoe pacnonoxkenue cdepsl 1 miockoct. KacatenbHas 1 21.10.25

IJIOCKOCTH K cdepe.
9 [Tnomane cheprl. Pemmenne 3amay. 1 11.11.25
10 KomOuHammm KpyriibIx TeJ1 1 MHOTOTPAaHHHKOB. 1 18.11.25
11 KomOuHammm Kpyriibix TeJ1 ¥ MHOTOTPAaHHHKOB. 1 25.11.25
12 KoMOuHaImu Kpyriblx TeJ 1 MHOTOTPaHHUKOB. 1 02.12.25
13 [Tonsitne o6beMa Tena. O6beM MPSIMOYTOJILHOTO MapalieNenuIe/a. 1 09.12.25
14 OOBbEeMbI MPU3MBI U ITUIUHAPA. 1 16.12.25
15 O6beM nmupamMuibl U KOHyca 1 23.12.25
16 O0bem mapa u ero yactei 1 30.12.25
17 KonTtponsHast padota Nel no remam: «Tena Bpamenust. O6bembl 1 1 13.01.26

TEI.
18 [Tonsitre BexkTopa B mpocTpancTe. PaBHbie BekTophl. Cymma u 1 20.01.26

Pa3HOCTH BEKTOPOB.
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19 YMHOXEHHE BEKTOpa Ha YHCIIO. 1 27.01.26

20 Kowmmuranapusie BekTopsl. [IpaBuiio napasuienenunena. 1 03.02.26

21 Pa3noxxeHue BeKTopa 1o TpeM HEKOMILJIAHAPHBIM BEKTOPaM. 1 10..02.26

29 [IpsimoyronpHast cucTeMa KoopaIuHat B ipoctpancTse. KoopauHaTs 1 17.02.26.
BEKTOpA.

23 [Tpocreiimme 3a1a4v B KOOpIUHATAX 1 24.02.26

24 VYron mexy Bektopamu. CKaJsipHOE TPON3BEACHUE BEKTOPOB. 1 03.03.26

25 Borunicienue yrioB Mex1y NpsIMBIMH U IJIOCKOCTSIMHU. 1 10.03.26

26 O000611eH1Ee, CHCTEMATH3AIMS 3HAHMIA. 1 17.03.26

27 KonTponbnas pabora Ne2 no teme «BeKTopbl U KOOpAWHATHI B 1 24.03.26
MIPOCTPAHCTBEY

8 [ToBTOpenue Penienne miaHuMeTpuyecKux 3a1ad U3 cOOpHUKa 1 07.04.26
EID..

29 [ToBTOpenue. Pemenue 3aqa4 Ha MHOTOTPAHHUKHU U3 COOPHUKA 1 14.04.96
EID..

30 [ToBTOpenue . Pemenne 3aqaq Ha Tena BpameHus u3 coopauka EI'D. 1 21.04.26

31 [ToBTOpenue. Perenne 3a1a4 HAa MHOTOTPAHHUKHU M TEJIa BPALCHHS 1 28.04.26
n3 coopauka EI'D.

30 [ToBTOpenue. OOGBEMBI % TJIOMIA M TIOBEPXHOCTH Tell. O0o0IeHne u 1 05.05.26
cHCTEeMaTH3aIHsI 3HAHUM.

33 KonTtpomnsnas pabora Ne3 no teme «IloBTOpeHHE N3y4eHHOTO» 1 12.05.26

34 AHanu3 KOHTPOJIbHBIX paboT. UTOroBBIN ypOK. 1 19.05.26

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

34
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