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MMOACHHUTEJIBHASA 3AITHCKA

Pabouas nporpamma yuebnoro kypca «"eomerpus» 6a30Boro yposHs ans obyuarmuxcsa 10 —11 kiaaccos paspaborana Ha ocHore PenepanbHOrO
rOCyAapCTBEHHOrO 00pa30BaTENIbHOTO CTAHAAPTA CpeaHero obuiero odpa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHHUIL, MPEABSBIAEMBIX K
MaTEeMaTHUECKOMY OOpa30oBaHHIO, W TpaguLMA poccuiickoro o0pasopaHus. Peanusalusa nporpaMMel o0ecrevHBaeT OBJAJEHHE KIIOUYEBBIMH
KOMIETeHLMAMH, COCTABISIOLIMMH OCHOBY IV CaMOPAa3BHTHA H HEMpepbIBHOTO 0Opa3oBaHHS, LENOCTHOCTH OOLIEKYJBTYPHOrO, JUYHOCTHOTO H
MO3HABATEILHOTO PA3BHTHA JIHYHOCTH O0YHAFOLIMXCSL.

HOEJA H3YYEHUA YYEBHOT'O KYPCA

Ba)kHOCTb yueOHOIO Kypca reOMeTpHH Ha YpoBHe cpenHero obuero odpazopaHus o0ycNnoBieHa MpakTU4ecKol 3HAYMMOCTBIO METAaNpPeAMETHBIX
H TpeIMETHBIX pPe3yNbTaTOB OOyuUeHHs TeOMeTpHHM B HAMpaBIEHHH JHYHOCTHOTO pa3BHUTHA oOyuawrouuxcs, (opMupoBaHua (QyHKLHOHANBHOI
MaT€MaTH4eCKOIl IPaMOTHOCTH, H3YHYE€HHs APYrHX y4eOHBIX AuCIMIUIMH. PasBuTue y oOy4armmuXcs NPaBUIBHBIX MPEACTABIECHHH O CYIIHOCTH U
NPOHCXOXAECHHH N€OMETPHYECKHX abCTpaKiiii, COOTHOIEHHH PEAJIBHOTO U HACANBHOIO, XapaKTepe OTPAKEHHA MATEMATHYECKON HAyKOH ABNEHHIT U
NPOLIECCOB PeallbHOTO MHpa, MECTe NeOMETPUH B CHCTEeME HAayK H POJIH MATEMaTHYECKOro MOAENHMPOBaHNsA B Hay4HOM IO3HAHWM H B MPAaKTHKe
crnocoOCcTBYeT (HOPMHPOBAHHIO HAYYHOrO MHPOBO33PEHHS YUALIMXCS, a TAKKe KaueCTB MBILIIEHHs, HEOOXOMMMBIX IJI ajanTalHKl B COBPEMEHHOM
oO1ecTse.

IeomeTpus sABnsAeTCA OXHUM U3 0a30BBIX PEAMETOB HA YPOBHE CpeaHero obuero obpasoBaHus, Tak Kak 00€CIeunBaeT BO3MOKHOCTh H3YYeHH
KaK AMCUMIUIMH €CTeCTBEHHO-HAy4HOH HAaMpaBJIeHHOCTH, TaK U I'YMAHHTapHOIA.

Jlornueckoe MplmaeHHe, popMupyeMoe Npu H3ydeHHH OOYyYaloMMHCA MOHATHIHBIX OCHOB NEOMETPHH M MOCTPOEHHH LETOYKH JOTHYECKHUX
YTBEPKAEHHI B XO€ PELISHH T€OMETPHUECKHX 33/1a4, YMEHHE BBIABUIATh H ONPOBEPraTh THIIOTE3bI HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PELIEHHN
33744 €CTeCTBEHHO-HAYYHOIO IHKJIA, B YACTHOCTH H3 Kypca Qu3uKm.

YMeHHe OpHEHTHPOBATLCS B MPOCTPAHCTBE HIPaeT CYLIECTBEHHYIO PoOJib BO BeeX 00MACTAX AeATeNbHOCTH denoBeka, OpHeHTaluus 4eloBeKa BO
BPEMEHH H MPOCTPAHCTBE — HEOOXOAUMOe YCIIOBHE ero COLHANBHOro ObITHA, popMa OTpaskeHHs OKPYKAIOLLIEre MHpPa, YCIOBHE YCMEUWHOTO NO3HAHUA
H aKTHBHOIO MpeodpasoBaHus AeHCTBUTENBHOCTH. OnepHpoOBaHUE NMPOCTPAHCTBEHHBIMU O0pasaMu 0ObeAHHAET pa3Hble BHABI yuUeOHOM U TPYROBOI
AEATENIbHOCTH, SBJIAETCA OMHMM U3 NPO(PeCCHOHANIBHO BaKHBIX Ka4yecTB, IIO3TOMY AakTyallbHa 3ajada (opMupoBaHuA Yy OOyqarLMXcs
NPOCTPAHCTBEHHOTO MBIIUJIEHHS KaK Pa3HOBHAHOCTH OOPasHOINo MbIUIJIEHHWS — CYLIECTBEHHOTO KOMIIOHEHTAa B MOATOTOBKE K TMPAKTHYECKOH
AEATeNIbHOCTH MO MHOTHM HATPaBleHUAM.



Llenb ocBoeHuUs porpaMmbl yuebHoro kypca «I'eomerpusi» Ha 6a30BOM ypoBHe 00yueHus: — oduieoOpazoBarebHOE 1 OOLIEKYIbTYPHOE Pa3BUTHE
ofy4daromuxcs depe3 obOecredeHHe BO3MOXKHOCTH NPHOOpETEHHs W HCHONb30BaHHsS CHCTEMATHUECKHX TeOMETPHYECKUX 3HAHWH W JeiCTBHil,
CHCLIHCI)I/I‘{HI)IX reOMETPHUH, BOBMOKHOCTH YCIIEUTHOIO NPOAOIZKCHHSA o6pa3013amm o CrCUHaJIbHOCTAM, HEC CBA3aHHBIM C IPHUKJIAAHBIM HCTIOJIB30BAHUEM
reoOMeTpHH.

ITporpamma no reomerpun Ha 0a30BOM ypOBHE NpejHa3HauyeHa ANsl OOy4yaroIMXCsl CPEJHEi IIKOJIbI, HEe HCIMbITHIBABLUIMX 3HAYUTENBHBIX
3aTpyaHEHHUII HAa YpPOBHE OCHOBHOro obmero oOpazoBanus. Takum oOpasom, oOyuarommecs Ha Oa30BOM YpOBHE OOJDKHBI OCBOMTH OOuIHe
MaTeMaTHYECKHE YMEHHs, CBSI3aHHbIE CO crieu(UKoil reoMeTpun 1 HeOOXOAUMBIE IS JKM3HHU B COBpeMeHHOM obuiectBe. Kpome 3TOro, oHn umeror
BO3MOJKHOCTb U3YUUTb Nr€OMETPUI0 Oosiee riry0boKo, €ciii B JajibHElIIeM BOSHUKHET HEOOXOAMMOCTb B T€OMETPUYECKHX 3HAHUSIX B MPOMECCHOHAIBHOM
NeSITEIbHOCTH.

JlocTkeHne e OCBOCHHs MPOrpaMMbl 00€CTIeUNBAETCS PELIEHHEM COOTBETCTBYIOLINX 3anad. [IpHOpUTETHBIMH 331a4aMi OCBOEHHUS Kypca
«["eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kyaccax sBISIOTCS:

e (opMHpOBaHHE MPEACTABICHHUS O TEOMETPHUU KaK YaCTH MUPOBOH KYJBTYPBI M OCO3HAHHE €€ B3aUMOCBSI3U C OKPYIKAIOLIHM MHPOM;

e (opMHPOBaHME MPEACTABJIEHHS O MHOIOIPAHHHMKAX U TeJIaX BPALIEHHUS KaK O BAJKHEHLIMX MaTeMaTHYECKUX MOJIEJISIX, MTO3BOJISFOLIMX OMUCHIBATH
M U3y4aTh Pa3HbIe SBJICHUS OKPYIKAIOIIEr0 MUpA,

e (opMHPOBaHHE YMEHHS PACIO3HABATh HA YEPTEXkKAX, MOAE/SIX U B PEaIbHOM MHPE MHOTOTPAHHUKH H TeJIa BPALLEHNUS,

e OBJIAJIEHHE METOAAMH PELUeHMUs 3a/1a4 Ha MOCTPOEHUs Ha U300PaKEHUSIX TIPOCTPAHCTBEHHBIX QUTYD;

e (opMHpOBaHHE YMEHHUS ONEPHPOBATh OCHOBHBIMH TMOHATHUSIMU O MHOTOTPAaHHMKAX U TeJaxX BPALEeHUs] U MX OCHOBHBIMU CBOMCTBaMMU;

e OBJIAAEHHE ANTOPHUTMAMM PELICHHsI OCHOBHBIX THIOB 3a7a4;, ()OpMHUpOBaHNE YMEHHS MPOBOAUTbL HECJIOXKHBIE JOKA3aTEJIbHBIE PACCYKACHHS B
XOJie pelIeHHs CTePEOMETPUIECKHUX 3a/1a4 U 3a/1a4 C MPAKTHUECKUM COAEpIKaHUEM,

e pa3BUTHE HHTEJUIEKTYAJIbHBIX M TBOPYECKMX CIOCOOHOCTEH OOyuaroluxcsi, MO3HaBAaTENbHOW AKTUBHOCTH, MCCIEOBATENIbCKUX YMEHHH,
KPUTHYHOCTH MBILIJICHUS;

e (¢opmupoBanue (YHKUHOHAJIBHOH IPaMOTHOCTH, PEJIEBAHTHOH T€OMETPUM: YMEHHE PACMO3HABaTh MPOSBICHHS T€OMETPUYECKUX MOHATHI,
00BEKTOB M 3aKOHOMEPHOCTEH B PEaIbHbIX JKU3HEHHBIX CUTYALUSAX U MPH U3YYEHUH APYTUX Y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH U
3aKOHOMEpHOCTeH, (GOPMYyJIMPOBATE UX HA SI3bIKE M€OMETPUHM U CO3/1aBaTh reOMETPHYECKHE MOJIENH, IPUMEHSTh OCBOCHHBII r€OMeTPUYECKHi
anmnapat /Uisl pelieH s NPaKTHKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIIPETUPOBATE U OLIEHUBATD MOJYUYE€HHbIE PE3YJIbTATHI.

OTnu4uTenbHONH 0COOEHHOCTHIO MPOrPAMMBI SIBJIIETCS] BKIIOYEHHE B KYPC CTEPEOMETPHH B Havaje €ro M3y4eHHs 3a/1ad, PelIaeMbIX Ha YPOBHE
UHTYUTHBHOTO TMO3HAHUsA, M ONpeNeNéHHbIM O00pa3soM OpraHu3oBaHHAs paboTa HAJA HUMM, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
MPOCTPAHCTBEHHOIO MbILJIEHUsI, CTUMYJIMPYET MPOTeKaHHe HHTYUTHBHBIX MPOLECCOB, MOTHBHUPYET K HajibHEHIIeMy H3yYEHHUIO MpeIMeTa.

[Tpeanourenne OTHAETCS HAMIISIHO-KOHCTPYKTUBHOMY METO/y O0y4Y€eHH s, TO €CTh TEOPETHUECKUE 3HAHUSI UMEIOT B CBOE OCHOBE 4yBCTBEHHOCTh
MPEeIMETHO-NPAKTUIECKOI AeATEeIbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX MPEACTABICHHH y YYAIUXCS B KypCe CTEPEOMETPUH MPOBOIAMTCS 3a CUET
pelIeHus 3a7a4 Ha CO31aHUe MPOCTPAHCTBEHHBIX 00PA30B U 3a7a4 Ha OMEePUPOBaHHE NMPOCTPAHCTBEHHBIMU 0Opasamu. Co3nanue oOpas3a MpOBOAUTCS C
OTIOPOIi Ha HATJISITHOCTD, a ONepUpPOBaHie 00PAa30M — B YCIIOBHSIX OTBJIEYEHHs OT HArJISIHOCTH, MBICIIEHHOTO U3MEHEHHUS €r0 UCXOHOIO COJePIKAHMUS.



OcHoBHbIE coziep:kaTenbHble JMHUH Kypca «['eoMeTpui» B 10—11 knaccax: «MHOrorpaHHUKH», «IIpsMble H MIIOCKOCTH B MPOCTPAaHCTBeY, «Tena
BpalleHus», «BEeKTOpPBI H KOOPAMHATEI B MPOCTpaHCTBe». POPMUPOBAHNE JIOTHYECKHX YMEHHH Paclpeneiserca He TOJNBKO IO CONEPKATEIbHBIM
JIMHHAM, HO U IO rojiaM o0y4eHHs Ha YPOBHE cpeaHero odmero odpa3oBaHus.

CozepskaHne 00pa30oBaHHsA, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yJibTaTaM OCBOeHHS paboueli mporpaMMel, pacrpefenéHHbIM MO rogam 00y4eHus,
CTPYKTYPHPOBAaHO TaKuM o0pa3oM, 4ToObl OBIAZ€HHE TEOMETPHUECKMMH TOHATHAMH M HaBbIKAMH OCYLIECTBISNIOCH TOCNENOBATENbHO U
NOCTYNATENIbHO, ¢ COOMIOICHNEM PUHLIUIIA PEEMCTBEHHOCTH, YTOOBI HOBBI® 3HAHUS BKIIOHMAINCE B OOILYIO CHCTEMY MeOMETPUYECKHX MPeACTABISHHH
obyuaronmxcs, paciupsas U yrinyouss e€, o0pasys NpoUHBIE MHO)KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YUYUEBHOM IIJTAHE

Ha usyuyeHue reoMeTpuu OTBOAUTCA 2 4aca B Hegemo B 10 knacce u 1 yac B Hemento B 11 knacce, Beero 3a asa roga o0yuyeHus - 102 yyeOHbIX
Jaca.
COJEPKAHHE YUEBHOT O KYPCA

10 KJIACC

IIpsiMble U MIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE TOHATHA CTepeoMeTpuu. Touka, NpsMasi, MIOCKOCTb, MPOCTPaHCTBO. [loHATHE 00 aKCHOMATHYECKOM MOCTPOSHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPHH U CNEACTBHA H3 HUX.

BsauMHoe pacnonokeHue NpaMBIX B MPOCTPAHCTBE: NepeceKatolHecs, NapajieNbHble U CKpelllBalomnecs npamele. [lapanaenbHOCTb NPAMBIX U
TUJIOCKOCTEH B MPOCTPAHCTBE: MapajuiefibHble MPAMbIE B MPOCTPAHCTBE, Mapa/UIebHOCTh TPEX MPAMbIX; MapaieNIbHOCTh MPAMOI U MJIOCKOCTH. Y TJIbI C
COHAINpPABJICHHBIMH CTOPOHaAMH, Yrojl MeEXAy MNPsAMbIMH B NpocTpaHcTBe. IlapannenbHOCTH MIIOCKOCTEH: HapauliebHble IUIOCKOCTH, CBONHCTBA
napaunenbHbIX mockoctei. [Ipocteiilie npocTpaHCTBeHHbIE PUTYPBI HA TUIOCKOCTH: TETPasap, KyO, napajijenenunesn; nocTpoeHue Ce4eHHIA.

[lepneHAMKYASPHOCTD MPAMOI M TJIOCKOCTH: MEepPNeHAUKYIApHbIE MpsMBIE B MPOCTPAHCTBE, MpsAMbIe NMapajulefbHble H MepreHOuKyNApHbIE K
IJIOCKOCTH, NMPU3HAK NEePNeHAUKYISIPHOCTH NMPAMOI U IUIOCKOCTH, TEOpPEMA O MPSAMOH NMEPNEHAHKYJIAPHON TUIOCKOCTH. YTIJIbI B MPOCTPAHCTBE. YION
MEXKAY NPSAMOH U IJIOCKOCTBIO, ABYIPAHHBIN YroJl, JIMHEHHBIM yroa ABYrpaHHOro yria. IlepneHaukynap U HAKIOHHBIE. PAcCTOSIHHE OT TOHMKH AQ
TUIOCKOCTH, PpaccTOsHHE OT TNpAMOH JO IUIOCKOCTH, MNpoeKUHd (urypbl Ha IUIOCKOCTh. I[IeprneHOHKYNApPHOCTb TUIOCKOCTEH: MpH3HAK
NEepNeHIUKYIAPHOCTH ABYX MiockocTed. TeopeMa o Tpéx mepneHaUuKyaspax.

MHoOrorpaHHHKH



IToHATHE MHOTOrpaHHHKA, OCHOBHBIE 3JIEMEHTbHl MHOTOTPAaHHHKA, BBIMYKJBIE H HEBBINYKJIble MHOTOTPAHHMKH, Pa3sBépPTKa MHOTOTPAHHHKA.
IMpusma: #-yroabHas Npyu3Ma; rpaHH H OCHOBAHHS NIPH3MBI, NPAMAsA 1 HAKJIOHHAs NPH3Mbl, 60KOBAas U MOJIHAs TOBEPXHOCTh npu3Mel. [Tapannenenunen,
NpAMOYTOJIbHBII Mapajiesienunes u ero ceoiicTa. IlupaMuza: #7-yronpHas nupaMua, rpaHi 1 OCHOBaHHE MUPaMUbL, GOKOBad H MOJIHAA MOBEPXHOCTD
NMpaMUAbl, NPABHIBHAA M YCeYEHHasd NHpamMHaa. OJeMEHTbl NpH3Mbl M NHUpaMHAbl. IIpaBHIbHbIE MHOTOTPaHHUKH: TOHATHE MNPAaBHUJILHOTO
MHOTOTPaHHHKA, MPaBHJIbHAS NPH3Ma H NpaBUIbHAA MUPaMHIA;, NMPaBUIbHAA TPEYroJbHas NMUpaMiia H NpaBUIbHbIH TeTpasap; KyO. Ilpeacrasnenne o
NPaBHJIBHBIX MHOTIOI'PDAHHHKAX: OKTA3Ap, ACACKAIAP U UKOCAdAP. CeueHns [MPU3MBbI U MHPAMHbIL

CHuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCHTENIBHO TOUKH, MPSAMOH, IUIOCKOCTH. JJIEMEHThl CHMMETPHH B ITHPAMHAAX, NapajuleNenuneax,
NpaBUIbHBIX MHOTOTPAHHHKAX.

BbIuHCIEHHE 31eMEHTOB MHOTOrPAHHHKOB, pébpa, AuaroHaiH, yribl. IInomans 60koBoi MOBEPXHOCTH H MOJNHOH NOBEPXHOCTH MPSAMOIi MPH3MBI,
IUIOIIA/b OCHOBAHUIA, TeopeMa 0 OOKOBOIH NMOBEPXHOCTH npsimoi npu3Mel. [Lionaar 60K0BOI NMOBEPXHOCTH U MOBEPXHOCTH NPABHIBHON MTHPAMUJBI,
TeopeMa O Ionanu yceuénHoi nupamuabl [Tonsarue o6 obpéme. OOBEM MUpaMuB], TPH3MBL

ITono6Hble Tena B mpocTpaHCTBe. COOTHOLIEHHS MEKAY IUIOILAAAMH NOBEPXHOCTEH, 00bEMaMH NOJOOHBIX Tell.

11 KJIACC

Tena Bpamienns

[unuHapuyeckas NOBEPXHOCTh, 00pa3yroIHe [MIHHAPHYECKON NOBEPXHOCTH, OCh LUUIHHAPUYECKOH moBepxHocTH. LlunuHap: oCHOBaHUA U
GoKOBas MOBEPXHOCTB, 00pasyowas i OCh; MIoLaab OOKOBOH U MONHOM MOBEPXHOCTH.

KoHudeckas moBepxHOCTb, 00pasyomye KOHUYECKOH MOBEPXHOCTH, OCh U BepIUMHA KOHHYECKOH noBepXHOCcTH. KOHyC: OCHOBaHHe W BepLINHA,
obpasyromas 1 ock; IIoLany OOKOBOI H NMONHOH MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yomue U BBICOTa, OCHOBAHHS H OOKOBAsi MOBEPXHOCTS.

Cdepa u wap: ueHTp, panuyc, JUaMeTp; IIoIanb NOBePXHOCTH cephl. B3auMHoe pacnonoxenune cdepbl U IIOCKOCTH, KacaTe/IbHAsA IIOCKOCTh
K cdepe; naowans cpepol

H3o0paskeHre Te BpalleHHs Ha INIOCKOCTH. Pa3pépTka LMIMHAPA U KOHYCA.

KomOuHaumu Ten BpameHuss 1 MHOTOMPAHHHKOB. MHOTOrpaHHHK, ONMCAHHBIH OKONO chepwl; cdhepa, BOHCAHHAS B MHOTOIPAHHUK, HJIH TEJIO
BpaLIEHHS.

ITonsatue o6 obbvéme. OcHOBHBIE CBOIiCTBA 00BEMOB TeN. TeopeMa 06 00béMe NPAMOYTOJbHOTO Mapaiienenunena u cieacTeua U3 Heé. O0bem
IIHHAPA, KoHyca. O0béM mapa u rowmane cdepsl.

IMono6Heie Tena B npocTpaHcTBe. COOTHOIISHHS MEXKAY IIOIAAAMH MOBEPXHOCTEH, 00BéMaMu MOAOOHBIX TEI.

CeveHya uuavHApa (MapauelbHO M MEPNEeHANKYISPHO OCH), CEUeHHs KOHyca (mapauleibHOe OCHOBAHMIO H MPOXOAdLIee uepe3 BEpIUHHY),
CedeHHs Liapa.

BeKTOpbI H KOOPAHHATHI B IPOCTPAHCTBE



BekTop Ha MnocKOCTH H B npocTpaHcTBe. ClokeHHe H BbIYHTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4ucio. PasnoxeHHe BEKTOpa Mo TPEM
HEKOMIUIaHapHbIM BekTopaM. [lpaBuno mapamnenenumena. Pemenne 3amaq, CBA3aHHBIX ¢ NPHMEHEHHEM NPAaBWI AEHCTBHH ¢ BEKTOpaMH.
IpsimoyronpHas cHCTéMa koopAauHAT B mpocTpaHcTee. Koopaunarel BekTopa. Ilpocreiimme 3amaud B KOOPAMHATAX. YTON MEXKAY BEKTOPaAMH.
CkanapHoe npousBeleHHE BEKTOPOB. BBIUMCIECHHE YIIOB MeXAy MpPAMBIMH H MIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBI METOA NpHU peLIeHHH
reoOMETPHYECKHX 3a/1aY.

INTAHHPYEMBIE PE3YJIBTATHI

JIHYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHbIE pe3yIbTaThl OCBOEHUA MPOrpaMMbl yueOHoro npeamMera «MaTeMaTHKa» XapaKTepHU3YIOTCA:

I'pazknancKoe BOCIHTAHHE!

c(hOPMHPOBAHHOCTBIO IPAKAAHCKOH NO3HIMHU 00yHaKIErocs Kak aKTHBHOTO M OTBETCTBEHHOTO 4JIeHA POCCHHCKOro ofILecTBa, NPeACTaBIeHHEM
O MaTeMaTH4eCKHX OCHOBaX (pYHKIHOHHPOBAHHA PA3JHYHBIX CTPYKTYP, SABJIEHHH, NMpoOUeayp rpaxaaHckoro odmecrsa (BeiOOPBI, ONMpOCH U IIp.),
YMEHHEM B3aHMOZIEICTBOBATH C COLHANBHBIMY HHCTHTYTAMH B COOTBETCTBHH € HX (DYHKLUMAMH H HA3HAYEHHEM.

IIaTpnoTHYecKoe BOCTIHTAHKE!

CHOPMHPOBAHHOCTBI) POCCHICKON MPaXKIaHCKOH HACHTHYHOCTH, YBAXKHHA K MPOLIOMY H HACTOSILIIEMY POCCHHCKOH MaT€MaTHKH, LIEHHOCTHBIM
OTHOIIEHHEM K JOCTHXKEHHsSM POCCHHCKHMX MAaTEMATHKOB U POCCHHCKOH MAaTEMATHYeCKOH IUKOJbI, K HCHOJb30BAHHIO 3THX AOCTIDKEHUH B JPYrHX
HayKax, TEXHOJIOTHAX, cdpepax SKOHOMHKH.

JAyX0BHO-HPABCTBEHHOr0 BOCIIHTAHHSA!

OCO3HAHHEM JYXOBHBIX LICHHOCTEH POCCHICKOro HapoAa, ChOPMHPOBAHHOCTBK) HPABCTBEHHOTO CO3HAHMA, STHYECKOTrO OBEACHHS, CBSI3aHHOTO ¢
NPaKTHYECKHM MPHUMEHEHHEM JOCTIDKEHHH HAYKH U AATENBHOCTBIO YYEHOTO; OCO3HAHHEM JIHYHOIO BKJIAAA B OCTPOSHHE YCTOHYMBOrO OyayLiero.

JCTETHUECKOE BOCNHTAHHE!

3CTETHYECKHM OTHOLIEHHEM K MHpPY, BKIIOYas 3CTETHKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTeH, OObeKTOB, 3ajad, pelleHHi, paccy:KOeHHIl,
BOCTIPHHMYHBOCTBIO K MATEMAaTHYECKHM aCMEeKTaM Pa3JIHYHbIX BHIOB HCKYCCTBA.

Pu3HYCCKOe BOCITHTAHNE:

chopMHPOBAHHOCTBIO YMEHHS NPHMEHATH MaTeMaTHYECKHE 3HAHUA B HHTepecax 370poBOro U OesomacHoro obpasa sKM3HH, OTBETCTBEHHOTO
OTHOIIEHHS] K CBOEMY 370POBBIO (340pOBOE MHTaHHE, COANAHCHPOBAHHBIH PEXHUM 3aHATHH M OTABIXA, peryisapHas (uU3NUecKas aKTHBHOCTB),
(pH3HUECKOro COBEPLICHCTBOBAHNSA, NIPH 3aHATHAX CIIOPTHBHO-03A0POBHTENBHOH ASSTENBHOCTHIO.

Tpynosoe BocnuTanue:

FOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYLOMOOHS; HHTEPECOM K pasHuHbIM cdepaM npodeccroHanbHOH AeATENbHOCTH, CBA3aHHBIM C
MaTe€MAaTHKOH U €€ NPHIOKEHHsIMH, YMEHHEM COBEPILATh OCO3HAHHBII BHIOOP Oyayeii npodeccun 1 peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHbIE IUIAHBI,



FOTOBHOCTBIKO M CIOCOOHOCTBIO K MaTeMaTH4yecKoMy 00pa3oBaHMIO M CaMOOOpPAa30BaHMIO HA MPOTSIKEHUM BCEH JKMU3HHM, FOTOBHOCTBIO K aKTHBHOMY
Y4aCTHIO B PELIEHUH NPAKTHYECKHX 3a71a4 MATEMaTUYECKON HaNpaBIeHHOCTH.

IKOJIOrHYeCKOoe BOCTIUTAHHE:

C(pOPMHPOBAHHOCTBIO 3KOJOIMYECKON KYJIBTYPhl, MOHUMAHUEM BJIMSHUS COLMAJbHO-3KOHOMHYECKUX MPOLECCOB Ha COCTOSIHME NMPUPOJHON U
COLMAJILHOW Cpe/ibl, OCO3HAHHUEM TIJI00aJIbHOrO XapakTepa 3KOJOrMYeCKHX npolyiem; opueHTaluell Ha NMpPUMEHEeHHe MaTeMaTUYeCKHUX 3HAaHWUN s
pelieHus 3aaa4 B 00J1aCTH OKPYIKAIOLIEH CPebl, MIIAHUPOBAHUS MOCTYNKOB U OLIEHKH UX BO3MOXKHBIX MOCIEACTBUH Il OKPY KAIOIEH CPesibl.

lleHHOCTH HAYYHOI0 MO3HAHUSA:

c(pOPMHPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOLIECTBEHHON MPaKTHKH, TOHUMaHUEM
MaTeMaTH4YeCKOI HayKH Kak cepbl YeIOBEYECKOI 1S TeIbHOCTH, STANOB €€ Pa3BUTHUS U 3HAYUMOCTH [UIsl Pa3BUTHS LIMBHIIN3ALIMHI; OBJIAJIEHHEM S3bIKOM
MAaTE€MaTUKH M MATEMaTU4YE€CKON KyJIbTYpOH Kak CpPeACTBOM IMO3HAHUS MHPA;, FOTOBHOCTBI) OCYLIECTBJISTH MPOEKTHYI0 W HCCIENOBATEIbCKYIO
NeATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

METANPEJMETHBIE PE3VYJIbTATHI

MeranpenmerHble  pe3ysbTaThl  OCBOGHMsI  nporpammbl  yuebHoro npeamera «MaremaTuka»  XapaKTePU3YIOTCS  OBJIaJIEHUEM
YHHUBEPCATbHBIMU HO3HAGAMELbHbIMU OCTCMBUAMU,  YHUBEPCATbHOIMU — KOMMYHUKAMUGHBIMU — OCHCMBUAMU,  YHUBCPCATbHBIMU  PeYIsMUGHbIMU
oetcmeusimil.

1) Vuusepcanonvie nosnasamenwvunie oeiicmeus, odecnequsaiom Gopmuposaniie 6az08six KOCHUMUGHBIX NPOYECCO8 0OVUaIowuxcs (0ceoeHue
MEMOO06 NOZHANUSL OKPYHCAIONUI20 MUPA, NPUMEHEHIE T02UHECKUX, UCCIeO08AMENbCKUX Onepayuii, ymeHui pabomams ¢ ungopmayuei,).

Ba3oBbie JiorHuecKHe AedCcTBHA:

e BBISBJIATH U XapaKTEPU30BATh CYLIECTBEHHbBIC MPU3HAKH MATEMATUYECKUX O0OBEKTOB, MOHATUH, OTHOLICHUH MEXAY MOHATHAMU; HOpMynInpoBaTh
OrpesieNieHus] TOHSTUI, yCTaHAaBJIMBATH CYLIECTBEHHbIH MPU3HAK KiacCU(pUKALMK, OCHOBaHHUSI /Ui OOOOLIEHHS M CPaBHEHUS, KpUTEpUH
MPOBOAMMOIO aHaJIN3a;

e BOCIpPUHHMATh, (POpMynHpPOBaTH M MNPeoOPa3OBLIBATH CYXKAEHHsA: YTBEPAWTENbHbIE M OTPULATENbHBbIC, €AMHUYHbIC, YAaCTHbIE M OOLIHE,
YCIIOBHBIE,

e  BBIBISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U NMPOTUBOPeUHs B (haKTaX, JaHHbIX, HAOIIOJAEHUAX U YTBEPXKAEHHSIX; TpeiaraTh
KPUTEPHH JUIS BbISIBIICHHS] 3aKOHOMEPHOCTEH U MPOTUBOPEUHii;

e JIeNIaTh BBIBOJIbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, A€YKTUBHBIX U MHAYKTUBHBIX YMO3aKJIHOYEHUH, YMO3aKIJIOYEHUI 110 aHAJIOTHH;

e JIPOBOAUTHL CAMOCTOATCIBHO OOKa3aTe/IbCTBaA MaTEMaTHYCCKHUX y’raepmneﬂnﬁ (npobxe H OT l'lpOTHBHOFO), BbICTpaHMBaTh ApPryMEeHTALHUIO,
INPUBOANUTDL NMPHUMEPHLI U KOHTPIIPUMEPDLI, 000CHOBBIBAaTb COOCTBEHHBIE CYXKIAE€HHUSA U BbIBOIADBI,



BbIOMpaTh croco® peleHusi yuyeOHON 3anayu (CpaBHMBATh HECKOJIBKO BAPMAHTOB peLIEHUs, BbIOMpaTh Haubosee MOAXOASLIMNA C y4ETOM
CaMOCTOSITE/IbHO BbIIEJICHHBIX KPUTEPUEB).
Ba3oBble Hcciie0BaTeIbCKHE 1eHCTBHA:

HCIIOJIB30BATh BOMPOCHI KaK HCCIEA0BATEIbCKUIT MHCTPYMEHT MO3HAHUST;, ()OPMyTHPOBATH BOMPOCHI, (PMKCHPYIOIINE TPOTHBOpEUne, mpodnemy,
yCTaHaBJIMBATh HCKOMOE U JJaHHOe, (POPMUPOBATH FMIOTE3Y, APIYMEHTUPOBATE CBOKO MO3ULIMIO, MHEHHUE,
MPOBOAUTH CAMOCTOSTENILHO CIJIAHUPOBAHHBIN JKCMIEPUMEHT, MCCIIEAOBAHUE O YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa,
SBJICHHS], IPOLIECCA, BBIIBJICHHUIO 3aBUCHMOCTEH MEKIY OOBEKTaMU, SIBICHUSIMH, TIPOLIECCAMH,
CaMOCTOSITENIbHO (OpMyIMpPOBaTh O0OOLIEHHST W BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOr0 HaONIONEHMs, MCCIIEAOBAHUs, OLIEHUBATh
JIOCTOBEPHOCTB TMOJIyUYEHHBIX PE3YJIbTATOB, BBIBOAOB U 0000LIEHHIA;
MPOrHO3UPOBATH BO3ZMOXKHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIABUraTh MPEANOIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmaumeii:

BBIABIISITH A€ UIMTHI HHPOPMALINH, JaHHBIX, HEOOXOOUMBIX IS OTBETA HA BOMIPOC U IJIs PELICHUs 3a1a4u,
BbIOMpaTh MHQOPMALMIO W3 MCTOYHMKOB PAa3JIMYHBIX THUIIOB, aHAJM3UPOBATh, CHCTEMAaTH3UPOBAaTh W HHTEPNPETHPOBATH HH(OPMALIUIO
Pa3IMYHbIX BUAOB U (POPM NpeacTaBiIeHus;
CTPYKTYpUPOBATh HH(POPMALIHIO, MPEICTABIATE €€ B PAa3IHUHBIX (hOpMax, WILTIOCTPUPOBATH rpaduiecKy;
OLIEHUBATh HAAEIKHOCTh HH(POPMALIHH MO CAMOCTOSATENBHO C(HOPMYTHPOBAHHBIM KPUTEPHUSIM.
2) Vuueepcanvrvie KoMMyHRUKAMUBHbIE OCTHCMBIUSL, 06CNEUUBAIOM CHOPMUPOBAHHOCHIL COYUWTLHBIX HABLIKOG OOYUAIOUUXCAL.
Ob6menue:

BOCIPUHHMATb M GOPMYJIMPOBATH CYKIECHHUS B COOTBETCTBUH C YCIOBHAMH U LEJISIMH OOLIEHHS; SICHO, TOYHO, IPAMOTHO BBIPA)KaTh CBOKO TOYKY
3Pp€HHA B YCTHBIX U MUCbMCHHBIX TCKCTAX, AABATH MOACHECHHNA MO X0y PECHICHHUA 3aa4i, KOMMCHTHPOBATH nonyquHini PE3YIbTAT,
B X071 00CY’KIeHHs 3a4aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAeMOii TeMbl, MPOOIEeMBI, pelraeMoil 3a1auH, BbICKA3bIBATh HAECH, HALIEJICHHbBIE HA
MOKCK PELUEHUS; CONOCTABIISTh CBOU CYXKIEHUS C CY)KIACHHAMH APYTUX YYaCTHUKOB JiHaliora, 0OHapyKHBaTh Pa3jiMyue U CXOACTBO MO3ULIUI; B
KOPPEKTHOI1 hopme GopMyIMpoBaTh pa3HOIJIaCcHs, CBOU BO3PAKEHMUS,
MPEACTaBIATh PE3yJbTaThl PELICHUs 3a7a4uy, HKCIEPUMEHTA, HCCIENOBAHUSA, MPOEKTA, CAMOCTOSATENBLHO BbIOMPATh (JOPMAT BBHICTYILICHUS C
y4€TOM 337a4 MPe3eHTALHH U OCOOEHHOCTE Ay AMTOPHH.

CoTpyaHu4ecTBo:

MOHUMATh U MCIOJIb30BATh MPEUMYLIECTBA KOMAHAHOW M MHAMBHYaJbHOM paboThl NpH pelieHrH y4eOHbIX 3a1a4;, MPUHUMATD LeJIb COBMECTHOM
NesITeIbHOCTH, TIAHUPOBATH OPraHU3ALMI0 COBMECTHOM paboThl, pacrpenensTh BUAbl paboT, JOroBapuBaTLCS, 00CYKAATh MPOLECC U PEe3yJIbTAT
paboTer; 00001aTh MHEHHST HECKOIBKHX JIIOEIT;



y4acTBOBATh B IPYNNOBbIX (hopMax paboTsl (00CyskaeHHs, 0OOMEH MHEHMI, MO3IrOBbIE LITYPMbI» H HHBIE); BBINOJIHATH CBOKO YacTh paboThl U
KOOPAHHHPOBATH CBOM AEHCTBHS C APYTHMH WIEHAMH KOMAHIbI, OLEHHBATh Ka4eCTBO CBOErO BKJIaAa B OOLIMIT MPOAYKT MO KPHTEPHSM,
copMyIHPOBAHHBIM YHAaCTHUKAMHU B3aUMOIEHCTBHUS.
3) Vi HUGepCaibHbvle pecyiAmueHble aeﬂc’ﬂ@lﬂl, obecneuusaom gbop,uuposamle CMbICT0BbIX YCHAHOBOK U HCUSHEHHBIX HABBLIKOG JIUYHOCHII .
Camoopranusanus:

e  COCTaBISITH IUIAH, AJITOPHTM PELIeHNs 3aJ1a41, BBIOUPATh crocol pelieHust C y4ETOM UMEIOLIIUXCs PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEI,
apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PELICHHI C YIETOM HOBOH HHPOpMALIUHL.
CaMOKOHTPOJIb:

e BIIAJIETh HABBIKAMHU [MO3HABATEJILHOW peQIEKCHH KaK OCO3HaHUsI COBEPLUAEMbIX NEHCTBUN W MBICIMTENbHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIaZIETh CIIOCO0aMH CaMOTIPOBEPKH, CAMOKOHTPOJISI IMPOLIECCa U Pe3yJIbTaTa PeLeHns MaTeMaTHYeCKOil 3a1auu;

e TMpPeaBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTb NPH PELICHMM 3a0add, BHOCHUTb KOPPEKTHBBI B NEATEIbHOCTb HA OCHOBE HOBBIX
00CTOATENBCTB, AAHHBIX, HAHIEHHBIX OLINOOK, BBIIBICHHBIX TPYIHOCTEH;

e OLIEHHBATh COOTBETCTBHE PE3YJIbTaTa LENU M YCIOBUSM, OOBSACHATH MPHYUHBI JOCTHIKEHHS WM HEIOCTIIKEHUs Pe3yJIbTaTOB NesTebHOCTH,
HaXxOAUTh OIIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OITBITY.

NPEJIMETHBIE PE3YJ/IbTATbI

10 KJIACC

OnepupoBarb MOHATUSAMH: TOUKA, MPsiMasi, MIOCKOCTb.

IIpuMeHsATh aKCHOMBI CTEPEOMETPUH U CICACTBUS U3 HUX MPHU PELICHUH FeOMETPUYECKUX 3a1a4.

OnepupoBarh NOHATUSAMH: MAPAJUIETbHOCTD U MEPNEHANKYISIPHOCTD MPSAMBIX H MJIOCKOCTEH.

Knaccuduuuposars B3aMHOE pacriofio;KeHUE NMPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHATUAMMU: IBYTPAHHBIH yroJj, FPaHu ABYTPAHHOrO yriia, pedpo ABYrpaHHOTrO YIia; IMHEHHBIN yroj ABYTPAHHOIO YIJIa; rpagy CHas
Mepa ABYTPAaHHOrO yria.

OnepupoBarh NOHSATUSMH: MHOIOIPAHHUK, BBIMYKJIbIHA 1 HEBBIMYKJIbIH MHOTOrPaHHUK, 3JIEMEHTBl MHOTOIPAHHUKA, NMPABUJIbHBIN MHOIOIPaHHUK.

Pacrno3HaBaTh OCHOBHbIE BH/IbI MHOIOIPaHHHUKOB (MTUpaMKIA; MPU3MA, MPSMOYTOJIbHBIN Mapauienenurnen, Kyo).



KnaccupuuupoBaTe MHOTOrPaHHHKH, BBIOHpas OCHOBAHHS AN KIacCU(HKALMK (BBIMYKIble W HEBBIMYKJIble MHOTOTPAHHUKH, NMPaBUJIbHBIS
MHOTOTPaHHHKH, NPAMBIE U HAKJIOHHBIE [IPU3MBI, NTAPAJLICICIHIIe/bI).

OnepupoBarh NOHATHAMH: CEKYINAs TUIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB,

OODBACHATE MPUHLIKMBI MOCTPOSHHUS CEYEHHUIT, HCTIONB3Ys METOH CIIEOB.

CTpouTh ceYeHHss MHOTOTPAaHHHKOB METOIOM CJIENOB, BBIMOIHATh (BBIHOCHBIE) IIIOCKHE YePTEXH U3 PHCYHKOB MPOCTBIX OOBEMHBIX GUIryp: BHL
CBEPXY, COOKY, CHU3Y.

Pewate 321341 Ha HaXOXEHHE NEOMETPHYECKHX BEJIHYHH 10 00pa3LaM WIH aJrOpHTMaM, NPHMEHsA H3BECTHBIE AHAJIMTHYECKHE METO/bI IIPU
pelleHHH CTAaHOAPTHBHIX MaTeMAaTHYeCKHX 3a7a4 Ha BbIYHCNICHHE PACCTOSHUI MeXAy ABYMsA TOYKAMH, OT TOUKH OO MPAMOii, OT TOYKH AO MIOCKOCTH,
MEXIY CKPeLIMBAIOLIUMHCS MPSMbBIMH.

Pemate 3a0a4H Ha HAXOXEHHE NEOMETPHYECKHX BEJIHYHH 110 00pa3LaM WIH aJrOpHTMaM, NPHMEHsAA H3BECTHBIC AHAJIMTHYECKHE METO/bI IIPU
PeLIeHHH CTAHAAPTHBIX MAaTEMAaTHYECKHX 33/1a4 HAa BBIMHCJICHUE YITIOB MEXY CKPEIIHBAIIHMHCS NPAMBIMH, MEXKAY NPAMOI U IIOCKOCTBI), MEXAY
MUIOCKOCTAMH, ABYTPAHHBIX YIJIOB.

BbruncaaTh 00BbEMBI H IO TOBEPXHOCTEH MHOTOIPaHHHUKOB (MpH3Ma, MHpaMKaa) ¢ TpUMeHeHHeM (OPMYJT; BBIYHCISATE COOTHOLIEHHS MEKAY
IUIOLIA/IMH IOBEPXHOCTER, 00bEMaMU TOROOHBIX MHOTOTPAHHHKOB.

OnepupoBarh NOHATHAMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCb H IIOCKOCTb CHMMETPHH; LEHTP, OCh U TUIOCKOCTb CUMMETPUH (PUTYPBL.

H3pnekatb, npeo0pa3oBbIBaTb W HHTEPNpPeTHPOBaTE MHPOpPMaLMIO O TMPOCTPAHCTBEHHBIX IeOMeTpHdeckHX (Hrypax, NMpeacTaBleHHYIO Ha
uepTekax U PUCYHKAX.

IMpumeHATs reoMeTpuueckHe (GaxThl 118 peLIeHHs CTEPEOMETPUUSCKHX 3a/1a4, NPEANONAraiHX HECKOJbKO LIAroB PELIeHHs, eCIH YCJIOBHS
NPHMEHEHHS 33AaHbI B BHOH (popme.

[IpuMeHATD MpocTeHile MPOrpaMMHbIE CPEACTBA H 3NIEKTPOHHO-KOMMYHHKALIHOHHBIE CHCTEMBI MPH PELIEHHH CTEpeOMeTpUYEeCKUX 3aaay.

IIpuBOANTL MPHMEPBI MATEMATHYECKHUX 3aKOHOMEPHOCTE! B MPHPOAE U KU3HH, PAclO3HaBaTh NPOSBIICHHE 3aKOHOB F€OMETPHH B HCKYCCTBE.

ITpuMeHATh MONYYEHHBIE 3HAHHs HA NMPAKTHKE AHAJIM3HPOBATh PEANbHBIE CHTYALMH U NPUMEHSTb M3YYEHHBIE NOHATUSA B NPOLIECCE MOMCKA
peleHns] MaTeMaTHYecKu cpopMynnpoBaHHOH NPOOAEMBI, MOAEHPOBATL PEAIbHBIE CUTYALH HA SA3bIKE N€OMETPHH, HCCNEN0BATH MOCTPOSHHBIE
MOAENH ¢ HCTMONb30BAHHEM NeOMeTPHUYeCKUX MOHATHH U TeopeM, ammapata anreOpbl, pellaTh MpakTHYECKUe 3aJayH, CBA3aHHblE C HAXOXKAEHHEM
reOMETPHYECKHX BEJTHYHH.

11 KJIACC

OnepHpoBaTh MOHATHAMH: LHIMHAPHYECKas MOBEPXHOCTD, 0OpasyIoLLiie WMIHHAPHYECKOI MOBEPXHOCTH, LIINHAP, KOHHYECKas MOBEPXHOCTD,
ofpasyoLIHe KOHHYECKOI TOBEPXHOCTH, KOHYC; cheprueckasi MOBEPXHOCTD.
Pacno3HaBaTh TeNa BpalleHus (WUIMHAP, KOHYC, cdhepa u map).



OODBACHATD CMOCOOBI MOJMYUYSHUS TeJl BpalleHHs.

Knaccupuuuposars B3aUMHOE pacnoioxeHue ¢hepol U MIOCKOCTH.

OnepupoBark NOHATHAMU: LIAPOBOI CEIMEHT, OCHOBAaHHE CErMEeHTa, BBICOTA CErMEHTa; ILApOBOIl CJIOH, OCHOBAHHE LHAPOBOIO CJOSI, BHICOTA
LIAPOBOTO CJIOA; LIAPOBOH CEKTOP.

BbruncaaTh o0bEMBI H TUIOLLIAAH MOBEPXHOCTEN Tell BpalleHHs, FreOMEeTPHUIECKUX Tel ¢ MpHMeHeHHeM GopMyJL.

OnepupoBark MOHATHAMH. MHOTOTPAHHHUK, BITUCAHHBIH B Cepy M OmucaHHBIN OkonO cepwl, chepa, BNHCAHHAS B MHOTOIPAHHUK HJIH TEJIO
BPALeHHS.

BbIUHCIATE COOTHOLLSHUA MEKAY TIOLAAIMH MOBEPXHOCTEH H 00bEMaMK MOAOOHDBIX Te.

H3o6pakaTh u3ydaemMble GUrypbl OT pyKd H ¢ IPHMEHEHHEM MPOCTBIX YePTEKHBIX HHCTPYMEHTOB.

BBINOMHAT (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTBIX 00BEMHBIX (PUTYP: BHA CBEPXY, COOKY, CHH3Y, CTPOHTD CeUEHH TEJI BPALIESHHSL.

W3pnekarb, HHTEPNPETHPOBATH U NPeoOpa3oBbIBaTE HHGOPMALMK) O NPOCTPAHCTBEHHBIX TIEOMETPHUECKHX (HIypax, NMPEACTABIEHHYI) Ha
qyepTeskax H PUCYHKAX.

OnepHpoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBINONHATL JEHCTBHS CNIOXKEHUS BEKTOPOB, BBIYHTAHHA BEKTOPOB H YMHOXEHHS BEKTOpa HAa UHCIO, OOBACHATb, KAKHMH CBOWHCTBAMH OHH
obnanaroT.

[IpuMeHATb MpaBUNO Mapanienenunena.

OnepupoBaTh MOHATUAMH: IE€KAPTOBbI KOOPAHHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAHHATHI BEKTOPA, YIroN
MEKAY BeKTOPaMH, CKAJIAPHOE NPOH3BEICHHE BEKTOPOB, KOJUIHHEAPHBIE H KOMIUIAHAPHBIE BEKTOPDI.

Haxoauts CyMMy BEKTOPOB M NPOU3BEASHHE BEKTOPA HA YHCIIO, YIOJl MEXAY BEKTOPAMH, CKASIPHOE MPOU3BEISHHE, PACKJIAAbIBATL BEKTOP 110
IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBarh MJIOCKOCTh YPaBHEHHEM B OEKapTOBOH CHCTeMe KOOpAUHAT.

IMpumeHATs reoMeTpuueckue (GaxThl I PELIeHU CTEPEOMETPUUSCKHX 3a/a4, MPEANONAralLHX HECKOJbKO 1IAroB PeLIeHHs, eCIH YCJIOBHS
NPHMEHEHHS 334aHbI B ABHOH (popme.

Peluate npocTeiiline reoMeTpUYecKHe 3aa4H Ha MPUMEHEeHNe BEKTOPHO-KOOPAHHATHOTO MeTOaa.

Pelate 3agauy Ha JOKA3aTeJIbCTBO MAaTeMaTHYECKHX OTHOLICHMH H HAaXOXKAEHHE TMeOMETPHYECKHX BEIWYMH Mo o0pasuaM WM alropuTMam,
NPHMEHSS H3BECTHBIE METO/BI NPU PEIIEHUH CTAHJAPTHBIX MATEMATHUECKHX 3a/1aU.

[IpuMeHATDb NpoCTelline MporpaMMHbIE CPEICTBA H JICKTPOHHO-KOMMYHHKALHOHHBIE CHCTEMBI MPH pPeLIEHHH CTEPeOMeTPUYECKUX 3aaay.

[IpuBOAUTH MPHMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTE!H B MPHPOIE U XKM3HH, PACMO3HABATh MPOSABJIEHHE 3aKOHOB M'eOMETPHH B HCKYCCTRE.

[IpyMeHATh MONyYEHHBIE 3HAHHS HA MPAKTHKE. aHAJM3HUPOBATH PealibHble CUTYALMU U MPUMEHSATh H3YYEHHBIE MOHATHA B MPOLIECCE MOHMCKA
peuieHnsi MaTeMaTH4YeCKH COpMyIHUpPOBaHHOI MPOOAeMbl, MOAEIHPOBATH PEabHbIE CUTYAlUH HA SA3bIKE TEOMETPHHU, HCCNENOBATH MOCTPOSHHBIE
MOIEeNH ¢ HCMOJb30BaHHEM NeOMeTpHYEeCKUX TMOHATHII H TeopeM, anmapara aiareOpbl, pellaThb MpaKTHUYECKHE 3afaui, CBA3aHHbIE ¢ HaXOokAeHHeM
reOMETPHYESCKHX BENTHYHH.
TEMATHYECKOE IINTAHHPOBAHHE



10 KJIACC

Ne HavMeHoBaHMWe pa3/ie/ioB U TeM MpOrpaMMbl KosmyecTBO YacoB dneKTpoHHbIEe (LU PpOBLIE)
n/m Bcero| KoHTposibHBIE MlpakTHYecKHe obpasoBaTe/ibHble pecypchbl
paboThl paboThl
1 BBejieHue B cTepeoOMeTpHIO 10 bubauoreka LIOK
https://m.edsoo.ru/1c209e37
2 [IpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE. 12 1 Bubaunoreka LIOK
[lapaieIbHOCTD NMPSAMBIX U MJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHAUKYISAPHOCTD MPAMBIX W IIJIOCKOCTEMN 12 bubanoreka LHOK
https://m.edsoo.ru/1c209e37
4 Yrael Mexay NpsIMbIMU U MJIOCKOCTSIMU 10 1 bubauorteka [JOK
https://m.edsoo.ru/1c209e37
5 MHororpaHHUKH i 8 6 1 bubauoreka LIOK
https://m.edsoo.ru/1c209e37
6 O6'bEMBI MHOTOIPaHHUKOB 9 i Bubaunoreka LIOK
https://m.edsoo.ru/1c209e37
7 [loBTOpeHUE: ceyeHUs, pACCTOSHUS U YTIJIbI 4 1 bubanoreka LIOK
https://m.edsoo.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0

11 KJIACC

Ne HauMeHoOBaHue pa3/ie/ioB U TeM KonuyecTBO 4acoB dnexkTpoHHbIe (LMdpOBLIe) 06pa3oBaTeIbHbIE
n/m HPOLRAMMEL Bcero| KoHTpo/bHbBIE TMpakTHYeCKHe ReCYPCHL
paboThl paboThl
1 Tena BpaleHus 12 bubnauoTteka IJOK
https://m.edsoo.ru/1c209e37
2 O6bEMBI TEN 5 1 bubiuoTteka LIOK
https://m.edsoo.ru/1c209e37




Ne HavMeHOBaHUe pa3/ie/ioB U TeM KonnyecTBo yacoB dnekTpoHHbIe ([UdpoBLIe) 06pa3oBaTebHbIe
n/m BporpaMmit Bcero| KoHTpoJibHbIe lpakTHYeckHe pecypcol
paboThl paboThl
3 BeKTOpbI U KOOpAUHATEI B 10 1 BubauoTreka LIOK
NPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [loBTOpeHHe, 060011eHM e, 7 1 bubanoreka LIOK
CHCTeMaTH3alus 3HaHUuH https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 34 3 0
[IPOTPAMME
NOYPOYHOE INTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KoJsinyecTBO YacoB Jlarta JNIeKTpOHHbIEe LMpOBLIE
n/n Bcero| Kontponbhbie | MpakTuueckue | 13Y4eHHs o6pasoBaTeJibHble pecypchbl
paboThl paboThbl
1 |OcHOBHbIe MOHSATHUS CTEPEOMETPHUH: TOYKA, NpsiMasi, 1 1.09-5.09 | Bu6anoTreka LIOK
IIJIOCKOCTB, NpocTpaHcTBO. [IpaBuia nzobpaxenus https://m.edsoo.ru/aecc77cd
Ha pUCYHKaX: U306paxkeHHUs IJIOCKOCTeH,
napaJiJieJibHbIX MPsIMbIX (OTPE3KOB), cepe/UHbI
oTpe3Ka
2 |[loHsATHSA: NepeceKaryecs MI0CKOCTH, L 1.09-5.09 | Bu6anorteka LIOK
nepeceKarluecs npsiMas U J10CKOCTb https://m.edsoo.ru/2d8a9c99
3 |[loHsITHS: NepeceKalolIMecs MIOCKOCTH, 1 8.09-12.09 | Bu6anoTteka LJOK
nepecekarolecs npsiMas v MJI0CKOCTb https://m.edsoo.ru/db685e73
4  |3HaKOMCTBO C MHOrOrpaHHHKAMH, H306pakeHHe 1 8.09-12.09 | Bu6anoTexa [JOK
MHOTrOrpaHHUKOB Ha pUCYHKaX, Ha MPOEKIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
5 |HavasbHble CBeJieHHs 0 Ky6e U MHpaMu/ie, Ux 1 15.09-19.09 | Bu6auoTteka LJOK
pa3BEpTKU U MoJesn. CeueHUs] MHOTOI'PaHHUKOB https://m.edsoo.ru/b30dff38




Ne Tema ypoka KosinyecTBO 4YacoB [Jata JN1eKTpOHHble LUPPOBLIE
n/n Bcero| Kontponbhbie | lpakruueckue | H3YeHH o6pasoBaTesibHble PeCcypchl
paboThI paboThl

6 |HavanbHble CBefieHHUs 0 KyOe U MUPaMUJE, UX 1 15.09-19.09 | Bu6aunorteka LIOK
pasBéPTKU U Mo esu. CeyeHUsI MHOTOTPaHHUKOB https://m.edsoo.ru/3d8ffd32

7 |lloHsiTHe 06 aKCHOMATUYECKOM MOCTPOEHUH 1 22.09-26.09 |Bu6aunoTteka LJOK
CTepeoOMeTpPHUH: aKCHOMbI CTEpEOMETPHH U https://m.edsoo.ru/0cc5c4fe
CJIeICTBHUS U3 HUX

8 |loHsATHE 06 aKCHOMATUYECKOM MOCTPOEHHUH | 22.09-26.09 |Bu6anoTeka LJOK
CTepeoOMeTPHUH: aKCHOMBI CTEepEOMETPHUH H https://m.edsoo.ru/239c8cb4
CJIe/ICTBHUSI U3 HUX

9 |loHATHE 06 aKCHOMAaTUYECKOM MOCTPOEHHUH | 29.09-3.10 | Bu6anoTeka LJOK
CTepeoOMeTpHU: aKCHOMbI CTEPEOMEeTPUU U https://m.edsoo.ru/65c6b106
CJIe/ICTBHUSI U3 HUX

10 |loHsATHE 06 aKCHOMAaTUYeCKOM MOCTPOEHUH 1 29.09-3.10 | Bu6sanoTeka LJOK
CTepeOMeTpHUU: aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIe/ICTBUS U3 HUX

11 |BsauMHOe pacnoJiosKeHHe MPSIMbIX B IPOCTPaHCTBE: 1 6.10-10.10 | Bu6snoTeka LJOK
nepecekarolpecs, napajjiesabHble U https://m.edsoo.ru/1a2520f6
CKpelllMBaroL1ecs NpsiMble

12 |TapanneabHOCTb NPSIMBbIX U TJIOCKOCTEH B I 6.10-10.10 | Bu6aunoTeka [JOK
MpOCTpaHCTBE: MapajiiejibHble MpsiMble B https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NapasJIeJIbHOCTb TPEX MPSMbIX

13 |TlapanieabHOCTb NPSIMBIX U TMJIOCKOCTEH B L 13.10-17.10 | Bu6anoTeka [JOK
npocTtpaHcTBe: [lapannenbHOCTb NPAMON U https://m.edsoo.ru/ee1d19h9
MJ10CKOCTH

14 |YrJbl ¢ cOHanpaBJeHHbIMU CTOPOHAMHU 1 13.10-17.10 | Bu6anoTeka LJOK

https://m.edsoo.ru/9f4071h9




Ne Tema ypoka KosinyecTBO 4YacoB [Jata JN1eKTpOHHble LUPPOBLIE
n/n Bcero| Kontponbhbie | Mpakrhyeckue | H3ydeHns o6pa3oBaTebHbIE PECYPChI
paboThI paboThl
15 |Yroa mexay npsiMbIMU B IPOCTPAHCTBE 1 20.10-24.10 | Bu6auoTteka L[OK
https://m.edsoo.ru/fe733862
16 |Yroa Mmexay npsiMbiMU B POCTPAaHCTBE 1 20.10-24.10 | Bu6aunoTeka LIOK
https://m.edsoo.ru/2935a9a0
17 |MapanneabHOCTh MJIOCKOCTEM: mapaieabHble 1 5.11-7.11 | Bu6anoTeka LIOK
NIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 |CBoiicTBa napajyiesbHbIX MIOCKOCTEH 1 5.11-7.11 - | Bu6anoTeka LIOK
https://m.edsoo.ru/e504d656
19 |llpocTreiiune npocTpaHcTBeHHbIe QUTYPHI Ha 1 10.11-14.11 | Bu6anoTreka LIOK
MJIOCKOCTH: TETPa3Ap, Ky0, napaesenunes https://m.edsoo.ru/4a28dc02
20 |[locTpoeHHe ceyeHUH i 10.11-14.11 | Bu6nuoTteka LIOK
https://m.edsoo.ru/1d434d0f
21 [[locTpoeHue ceyeHHH 1 17.11-21.11 | Bu6aunoTteka LIOK
https://m.edsoo.ru/ec26fe5d
22 |KoHTposbHas pa6oTa o TeMe "llpsamblie U L 1 17.11-21.11 | Bu6nuoTreka LIOK
MJIOCKOCTH B MpocTpaHcTie. [lapaiesbHOCTD https://m.edsoo.ru/9a0a%e56
MpAMBIX U TIJIOCKOCTEeR"
23 |[leprieHAUKYASIPHOCTD MPSAMON M MJIOCKOCTH: /| 24.11-28.11 | Bu6aunoTteka LOK
neprneHAuKyJIspHble IpAMble B IPOCTPaHCTBe https://m.edsoo.ru/b19f6a5d
24 |[IpsiMble mapaJjijieibHble U TepNeHAUKYAsIpHbIe K 1 24.11-28.11 | Bu6anoTeka LJOK
MJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 |lpsimble napasiesnbHbIe U IepHeHHKYIspHble K 1 112-5.12 | Bu6anoTeka [JOK
TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 |[lpusHak neprneHJUKY/ISIPHOCTH NMPSIMON U 1 L12-5.12 |Bu6anoTeka LIOK

IMJIOCKOCTH

https://m.edsoo.ru/f85bfc46




Ne Tema ypoka KosinyecTBO 4YacoB [Jata JN1eKTpOHHble LUPPOBLIE
n/n Bcero| Kontponbhbie | Mpakrhyeckue | H3ydeHns o6pa3oBaTebHbIE PECYPChI
paboThI paboThl
27 |l[lpusHakK neprneHUKYIIPHOCTH MPSIMON U 1 8.12-12.12 | Bu6auoTteka LJOK
MJIOCKOCTHU https://m.edsoo.ru/79165d15
28 |Teopema o npsiMoi MeprneH UKYJISIPHOH MJI0CKOCTH 1 8.12-12.12 | Bu6anoTeka L|JOK
https://m.edsoo.ru/635c5087
29 |Teopema o nmpaAMo# MepreHAUKYISAPHOM MIOCKOCTH 1 15.12-19.12 | Bu6anoTeka [JOK
https://m.edsoo.ru/bd3745f8
30 |Teopema o MpsAMO#i MepneH UKYISPHOM MIOCKOCTH 1 15.12-19.12 | Bu6anoTeka LJOK
https://m.edsoo.ru/7d18834b
31 [([leprieHAMKY/ASIp K HAKJIOHHbIE: pacCTOSIHUE OT 1 22.12-30.12 | Bu6sanoTeka LJOK
TOYKH [10 [IJIOCKOCTH, paCcCTOSIHUE OT NPSAMOH A0 https://m.edsoo.ru/33c477d3
MJIOCKOCTH
32 |[leprieHAMKYASIp K HAKJIOHHBIE: PacCTOSIHUE OT 1 22.12-30.12 | Bu6sanoTeka LJOK
TOYKH /10 MJIOCKOCTH, pacCTOsIHUE OT NMpPsMOM 10 https://m.edsoo.ru/66fefadd
TIJIOCKOCTH
33 |[lepneHAMKYASIP U HAKJIOHHBIE: PACCTOSTHUE OT L 1201-1601 | Bu6nuoTreka LIOK
TOYKH 10 MJIOCKOCTH, pacCTOsIHUE OT NpsMOM 10 https://m.edsoo.ru/aSb7b8e3
MJI0CKOCTH
34 |[lepnieHAUKYASIP U HAKJIOHHBIE: PACCTOSIHUE OT I 1201-1601 | Bu6nuoTreka LIOK
TOYKH [10 [JIOCKOCTH, paCCTOSIHUE OT NPSAMOH 10 https://m.edsoo.ru/dbee22bc
MJ1I0CKOCTH
35 |Yrabl B IpoCTpaHCTBE: YIoJ MEX/Y MPsSIMOH U /| 19.01-23.01 | Bu6anoTteka LJOK
NJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 |/lByrpaHHBI# yroJ, TMHeHHbIH yroa JByrpaHHOTO 1 19.01-23.01 | Bu6auortexa LOK
yrja https://m.edsoo.ru/5fa0b3ce
37 |/IByrpaHHbIH yroJi, JMHEHHbIH yroJ IByrpaHHOro 1 26.01-30.01 | Bu6anoTeka [IOK

yriaa

https://m.edsoo.ru/c7c777ed




Ne Tema ypoka KosinyecTBO 4YacoB [Jata JN1eKTpOHHble LUPPOBLIE

n/n Bcero| Kontponbhbie | lpakruueckue | H3YeHH o6pasoBaTesibHble PeCcypchl

paboThI paboThl

38 |[lepneHAUKYASIPHOCTD MJIOCKOCTEMN: PU3HAK 1 26.01-30.01 | Bu6auoTteka LOK
neprneHJUKYJASAPHOCTH [BYX MJIOCKOCTeH https://m.edsoo.ru/ec3e2da3

39 |[lepnieHAUKYASIPHOCTD MJIOCKOCTEHN: MpU3HAK 1 202-6.02  |BubaunoTteka LJOK
MepreHAUKYJIsApHOCTH IBYX MJIOCKOCTeH https://m.edsoo.ru/ed9e2a8e

40 |lleprnieHAUKYASIPHOCTD JIOCKOCTEN: MPU3HAK 1 2.02-6.02 bu6auoreka LIOK
neprneHAUKYJASIPHOCTH ABYX MJIOCKOCTeH https://m.edsoo.ru/ba75dc57

41 |Teopema o TpéX mepneHAUKYIApax 1 9.02-13.02 | Bu6anoTeka LJOK

https://m.edsoo.ru/e4972cdc

42 |Teopema o TpéX neprneHAUKYAsIpax 1 9.02-13.02 | Bu6snoTeka [JOK

https://m.edsoo.ru/52188a7d

43 |Teopema o Tpéx meprneHAUKYAsIpax i 16.02-20.02 | Bu6aunoTeka LIOK

https://m.edsoo.ru/9f246736

44 |KoHTpoJibHas paboTa 1o TeMaM 1 1 16.02-20.02 | Bu6anoTreka LIOK
“[lepnieHANKYASIPHOCTD NPSIMbBIX U MIJIOCKOCTENU" U https://m.edsoo.ru/5b971ef3
"Yrabl MexAy NPAMBIMU U MJIOCKOCTAMHU"

45 |lloHsITHEe MHOTOTPaHHHKA, OCHOBHbIE 3J1eMEeHThbI 1 24.02-27.02 | Bu6anoTeka LIOK
MHOIrOIrpaHHUKA, BBINYKJIble U HEBBIMYKJIble https://m.edsoo.ru/2d24e873
MHOTOT'PaHHUKH; pa3BEPTKAa MHOrOrpaHHHUKA

46 |llpusma: n-yroybHasi Npu3Ma; TpaHd U OCHOBAHHUS 1 24.02-27.02 | Bu6auoTeka LJOK
MPU3MBI; MpsIMasi U HaKJIOHHAs NpU3Mbl; 60KoBast U https://m.edsoo.ru/b4ad63ad
1oJiHasi MOBEPXHOCTb MPU3MbI

47 |Mapaiienenurnes, NpsiMOYroJbHbIH 1 203-6.03  |Bu6anoTeka [IOK
napaJijiesieniune/| ¥ ero CBOMCTBa https://m.edsoo.ru/8a7be683

48 |[upamuja: n-yrosbHasi NMpaMu/ia, TPaHU U 1 203603 |Bu6auoreka LJOK

OCHOBaHHe THPaMH/1bl; 6okoBasi ¥ roJsiHasi

https://m.edsoo.ru/fblcd0a5




Ne Tema ypoka KosinyecTBO 4YacoB [Jata JN1eKTpOHHble LUPPOBLIE
n/n Bcero| Kontponbhbie | Mpakrhyeckue | H3ydeHns o6pa3oBaTebHbIE PECYPChI
paboThI paboThl
TIOBEPXHOCTDb MMPaMHK/Ibl; MPAaBHIbHAS U yCeUEHHAs
nupaMuja
49 |llpaBH/IbHbIE MHOT'OTPaHHUKH: TTOHSTHE 1 9.03-13.03 | BubanoTteka LJOK
MpaBUJIbHOI0 MHOTOTpaHHKKa; MpaBUJIbHAs pU3Ma https://m.edsoo.ru/074c8865
¥ TIpaBU/IbHas MUpaMK/ia; MpaBUibHas TPEYroibHas
NMUpaMUja U MpaBUJIbHBIA TEeTpasp; Ky6
50 [([IpeacTaBieHHe 0 NpaBUJIbHBIX MHOTOIpaHHHUKaX: 1 9.03-13.03 | Bu6anoTeka LIOK
OKTas/ip, A0/leKasp U UKOCaAp. https://m.edsoo.ru/a0fdd5bf
51 |[CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHS | 16.03-20.03 | Bu6auoTreka LIOK
OTHOCHUTE/NIbHO TOYKH, IPSIMOW, MJIOCKOCTH. https://m.edsoo.ru/b9e777d9
dJIeMeHTbl CHMMETPHH B MUPaMHUJAX,
napaJiiesienunesiax, NpaBUJIbHbIX MHOTOTPaHHUKAX
52 |Bbl4KC/ieHHE 3/1eMEHTOB MHOTOTPaHHUKOB: pEGpa, 1 16.03-20.03 | Bu6anoTeka LJOK
JiMaroHa’su, yribl https://m.edsoo.ru/6cdbecef
53 |[liow@ab 60KOBOH MOBEPXHOCTH W MOJHOM 1 23.03-27.03 |Bu6aunoTeka LIOK
MTOBEPXHOCTH MPSAMOH MpPU3MBI, MJIOLLAAD https://m.edsoo.ru/37d84157
OCHOBaHHUH, TeopeMa 0 60KOBO# MOBEPXHOCTH
NpsAMOH NIPU3MBbI
54 |[lnow@aab 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH 1 23.03-27.03 | Bu6aunoTteka LJOK
MpaBUJILHOW NMUpaMU/bI, TeOpeMa O MJIOLA/AH https://m.edsoo.ru/5603e30b
6OKOBOM MOBEPXHOCTH YCeYEHHOW MUPaAMU/IbI
55 |KonTposbHasi paboTa no TeMe "MHOrorpaHHUKH" 1 1 6.04-10.04 | Bu6auorexa LJOK
https://m.edsoo.ru/a95f5c04
56 |[loHaTHE 06 06'BEME 1 13.04-17.04 | Bu6anoTreka LIOK

https://m.edsoo.ru/7ad0020b




Ne Tema ypoka KosinyecTBO 4YacoB [Jata JN1eKTpOHHble LUPPOBLIE
n/n Bcero| Kontponbhbie | Mpakrhyeckue | H3ydeHns o6pa3oBaTebHbIE PECYPChI
paboThI paboThl
57 |06bEéM nupaMuzbl 1 13.04-17.04 | Bu6anoTeka LJOK
https://m.edsoo.ru/235171b3
58 |06bEM MUpaMu/ibl 1 20.03-24.03 | Bu6anoTeka LIOK
https://m.edsoo.ru/f47dfefd
59 |[06BEéM mupaMu/ibl 1 20.03-24.03 |BubaunoTteka LIOK
https://m.edsoo.ru/79¢10312
60 |06BEM MUpaMHUbI 1 27.04-30.04 |BubanoTteka LIOK
https://m.edsoo.ru/2faadc3f
61 [0O6BEM NpU3MBI 1 27.04-30.04 | Bu6snoTeka LJOK
https://m.edsoo.ru/79853608
62 |0O6BEM MPU3MBI i 4.05-8.05  |Bu6aunoTeka LJOK
https://m.edsoo.ru/1e053890
63 |[O6BEM MPU3MBI 1 4.05-8.05  |Bu6sanoTeka LJOK
https://m.edsoo.ru/482d3f51
64 |KoHTposibHas pa6oTa o TeMe "O6bEMBI L 1 11.05-15.05 | Bu6auoTreka LIOK
MHOTIOrpaHHUKOB" https://m.edsoo.ru/28a6573c
65 |I[loBTOpeHHe, 06001eHHe CUCTeMaTH3al|usl 3SHaHHH. 1 11.05-15.05 | Bu6anoreka LIOK
[locTpoeHue ceyeHU B MHOIOrpaHHHUKeE https://m.edsoo.ru/098bedad
66 |[loBTOpeHHE, 06001IeHHE CUCTEeMAaTH3al|sl 3HAaHUHA. 1 18.05-22.05 | Bu6aunoTteka LIOK
BeluKcieHre pacCTOSHUM: MeXAY ABYMS TOYKaMH, https://m.edsoo.ru/f7792ba9
OT TOYKH J10 MPSIMOM, OT TOYKH /10 NJIOCKOCTH, MEXAY
CKpelLHBaOLMMUCS MTPSIMbIMU
67 |UToroBasi KOHTpo/bHas paboTa 1 1 18.05-22.05 | Bu6auorteka LOK
https://m.edsoo.ru/b9146bc0
68 |[loBTOpeHHe, 06061eHHe CHCTeMaTH3all|sl 3HaH K. 1 25.05-26.05 | Bu6anoTeka [IOK

Bbiuuciaenue YIJOB: MEXY CKpellrWBaroLUMHCA

https://m.edsoo.ru/56765e8b




Ne Tema ypoka KosinyecTBO 4YacoB [Jata JN1eKTpOHHble LUPPOBLIE
n/no Beero| Kontposbhbie | MpaxTuueckue | 13YIeHHs o6pa3oBaTe/ibHbl€ pecypcChbl
paboThI paboThl

NpsSMbIMH, MEXAY MPSIMOH U MJI0CKOCTHIO,
JBYTPaHHBIX YTJIOB, YTJIOB MeX/y NJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0

11 KJIACC

Ne Tema ypoka KosinyecTBO 4acoB [aTa JNeKTpOHHbBIe LUPpPOBbIE
n/n Bcero| Konrtponbhbie | Mpaktuyeckue | H3YIeHAA ob6pa3oBaTe/ibHbIE PeCypChI
paboThl paboThl

1 |Cdepa v wap: 4eHTp, pajuyc, AUaMeTp; TIOLIAAb i 1.09-5.09 Bu6auoreka [JOK
MOBEPXHOCTH chepbl https://m.edsoo.ru/0341bc2b

2  |B3auMHoe pacnoJsioxkeHne chepbl U MJIOCKOCTH; 1 8.09-12.09 | Bu6anoTeka LIOK
KacaTeJlbHasl IJIOCKOCTb K cepe; nouiab chepsl https://m.edsoo.ru/bed12a43

3 |Hh306paxkeHue coephl, llIapa Ha MJIOCKOCTH. 1 15.09-19.09 | Bu6nuoTteka LIOK
CeyeHus 1apa https://m.edsoo.ru/bcl5f7f2

4  |lnavHapUyecKasi TOBEPXHOCTD, 06pasyolue 1 22.09-26.09 | Bu6sanoTeka LIOK
LLMJIMHAPUYeCKOH MOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
LIMJIMHPHUYeCKON TOBEPXHOCTH

5 |UuauHAap: ocHOBaHUS U 6OKOBasi TOBEPXHOCTD, I 29.09-3.10  |Bu6auoTteka LIOK
obpasytolias U oCh; MJ0LLAAb OOKOBOHN U MOJHOH https://m.edsoo.ru/188f6216
MTOBEPXHOCTH

6 U306pakeHre [UIHMHAPA HA TIJIOCKOCTH. 1 bubauoTteka [IOK
Pa3BépTka uuann/pa. CeueHUs: HUAUHAPA 6.10-10.10 {1 ¢ths: //m.edsoo.ru/016e25eb
(M10CKOCTBIO, Mapae/IbHON UK
nepreHAUKYJsIpHONW OCH LIMJIMHApA)

7 |KoHuuyeckasi NOBepXHOCTb, 06pa3ymoline 1 13.10-17.10 | Bu6nunoTeka LIOK
KOHUYeCKOH MOBEPXHOCTH, OCb U BeplUHHA https://m.edsoo.ru/c94ba09b
KOHHWYECKOW MOBEepPXHOCTH




Ne Tema ypoka KosinyecTBO 4acoB JaTa JneKTpoHHbIe UUPpPOBLIE
n/m Bcero| Konrposbhbre | Mpaktiueckue | H3Y4eHH o6pa3oBaTe/ibHble PECYPCHI
paboThl paboThI
8 |KoHyc: ocHOBaHHe U BeplliMHa, o6pasyoiias u ocb;[ 1 20.10-24.10 |Bu6auoTteka LIOK
nJouia/ib 60K0BOH M MOJTHOW MOBEPXHOCTH https://m.edsoo.ru/897dd3b2
9  [Yce4yéHHBIH KOHYC: 06pasyiolie U BbICOTa; 1 5.11-7.11 Bubaunoreka LIOK
OCHOBaHHMs M HOKOBasi IOBEPXHOCTh https://m.edsoo.ru/1468bab3
10 |HW306pakeHHe KOHYCa Ha MJIOCKOCTHU. Pa3BépTka 1 10.11-14.11 | Bu6uoTteka LIOK
koHyca. CeyeHUs1 KoHyca (MJIOCKOCThIO, https://m.edsoo.ru/0Obdelbe8
napaJiieibHOM 0CHOBaHHMIO, U TMJIOCKOCTbIO,
NpoXoAsilei Yepes BeplIHHY)
11 |Kom6uHalusa Tes BpalleHHusl © MHOTOT PaHHUKOB | 17.11221.11  |Bu6auoreka LIOK
https://m.edsoo.ru/3cefl0e5
12 |MHororpaHHHK, OnMcaHHbIH 0KoJIo cdephl; chepa, | 1 24.11-28.11 | Bu6anoTeka L|OK
BIIMCAHHasl B MHOI'OTpaHHHUK UJIU B TeJIO https://m.edsoo.ru/0b136158
BpallleHusl
13 |MousaTtue 06 06béMe. OCHOBHBIE CBOMCTBA 1 1.12-5.12 BubaunoTteka LIOK
06'bEMOB TeJ https://m.edsoo.ru/26a03fb7
14 |O6BEM LUAKH/pPaA, KOHYCa 1 8.12-12.12 | Bu6anoTteka LIOK
https://m.edsoo.ru/5513d87b
15 |[[omo6GHbIe Tea B mpocTpaHcTBe. COOTHOIIEHHUS I 15.12-19.12 |Bu6umoTteka LIOK
Mex/y MIOLAsIMU IOBEPXHOCTel, 06 béMaMu https://m.edsoo.ru/d189bde2
NOJIOOHBIX TeJ
16 |KoHTpoJsbHasi paGoTa 1o TeMaM "Tena Bpawenus” | 1 1 22.12-30.12 | Bu6anoTeka LIOK
u "06beMbl TeN" https://m.edsoo.ru/810cfleb
17 |BekTop Ha MJIOCKOCTH U B IPOCTPAHCTBE 1 12.01-16.01  |Bu6anoTeka LLOK
https://m.edsoo.ru/4a33a8ab
18 |BekTop Ha MJOCKOCTH M B IPOCTPAHCTBE 1 19.01-23.01 | Bu6anoTeka [IOK

https://m.edsoo.ru/5caefclb




Ne Tema ypoka KosinyecTBO 4acoB JaTa JneKTpoHHbIe UUPpPOBLIE
n/m Bcero| Konrposbhbre | Mpaktiueckue | H3Y4eHH o6pa3oBaTe/ibHble PECYPCHI
paboThl paboThI
19 |CnoxeHue U BbIYUTAaHUE BEKTOPOB 1 26.01-30.01  |Bu6nunoTteka LIOK
https://m.edsoo.ru/23f4f089
20 |YMHOXeHHe BEeKTOpa Ha YUCII0 1 2.02-6.02 Bubaunoreka LIOK
https://m.edsoo.ru/dee379eb
21 |PasnoxeHHe BEKTOpa MO TPEM HEKOMIJIaHAPHBIM 1 9.02-13.02  |Bu6auoTteka LIOK
BekTOpaM. [IpaBu/io napaiienenunesna https://m.edsoo.ru/a28fd74e
22 |PelieHue 3a/ja4, CBSI3aHHBIX C TPUMEHEHHWEM 1 16.02-20.02 | Bu6aunoTteka LIOK
MpaBuJI IeNCTBUI C BEKTOpaMHU https://m.edsoo.ru/5a827900
23 |Koop/iMHATHO-BEKTOPHBIH METO/ NIPH pellieHHH 1 24.02-27.02 | Bu6anoTeka LIOK
reoMeTpUyYecKrx 3ajay https://m.edsoo.ru/d3alfe30
24 |llpsimoyrosibHasi CHCTeMa KOOpAWHAT B i 2.03-6.03 Bu6anoTeka LJOK
npocrpaHcTBe. KoopaguHaTel BeKTOpAa. https://m.edsoo.ru/48db7058
[IpocTeiiline 3aa41 B KOOpAHHATAX
25 |Yroa mexay BekTopaMu. CKaaspHoOe 1 9.03-13.03  |Bu6auoTreka LIOK
NIpoU3BeJleH’e BEKTOPOB https://m.edsoo.ru/725effc4
26 |BbluMc/ieHWe YTIJI0B MEX/Y NMPSIMbIMU 1 1 16.03-20.03  (Bu6aunoTeka LIOK
MJIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
27 |KoHTpoJsibHasi pa6oTa 1o TeMe "BekTophbl U /| i | 23.03-27.03 | Bu6anoTeka LIOK
KOOpAHWHATHI B IPOCTPAHCTBE" https: //m.edsoo.ru/77c22fc5
28 |lloBTOpeHHUe, 06061IeHHE U CUCTEMAaTH3alUs 1 6.04-10.04  |Bu6anoTreka LIOK
3HaHHUH. OCHOBHBIE GUTYpHI, GaKThI, TEOPEMbI https://m.edsoo.ru/1780ba5d
Kypca MJaHMMeTPHH
29 [[loBTOpeHue, 06061eHHE U CUCTEMATU3AILUS | 13.04-17.04 | Bu6aunoTteka LIOK

3HaHUH. OcHOBHBIe Uryphl, GaKThbl, TEOPEMBI
Kypca IJJaHUMeTpUH

https://m.edsoo.ru/078cd184




Ne Tema ypoka KosmyecTBo 4YacoB JaTa JneKTpoHHbIe UUPpPOBLIE
n/n Beero| KonTposbbie | MpakTuueckue | H3Y4eHHs o6pa3oBaTesibHble PeCcypChl
paboThl paboThl
30 |IloBTOpeHHEe, 06061eHNEe U CUCTEeMAaTH3alUs 1 20.03-24.03 |Bu6auoTreka LIOK
3HaHUWH. 3a/ja4¥ MJIaHUMETPUU U MeTO/Ibl UX https://m.edsoo.ru/7491efe0
pelleHust
31 |IloBTopeHHe, 06061IeHHEe U CHCTeMaTH3allUsl 1 27.04-30.04 |Bu6anoTeka LIOK
3HaHUWH. 3a/ja4y NJIaHUMETPUU U MeTO/ bl UX https://m.edsoo.ru/4dffda97
pelleHusi
32 |lloBTOpeHHe, 06061eHHEe U CHCTeMaTH3all1sl 1 4.05-8.05 Bu6anoreka LIOK
3HaHUHU. OcHOBHBIE QUTYpHI, aKTHI, TEOPEMbI https://m.edsoo.ru/74b2ad91
Kypca CTepeoMeTpUHU
33 |WToroBast KOHTpOJbHasA paboTa 1 1 11.05-15.05 | Bu6nuoTteka LIOK
https://m.edsoo.ru/ec24dfc2
34 |lloBTOpeHHe, 06061IeHHe U CUCTeMaTH3all|sl 1 18.05-22.05 |Bu6anoTteka LIOK
3HaHUU. OcHOBHbIE QUTYPHI, GAaKThI, TEOPEMBI https://m.edsoo.ru/f465d10e
Kypca CTepeoMeTpHH.
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 3 0

ITPOBEPSIEMbBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMbI

10 KJIACC

NPOBEPSIEMOT0
pesyabTaTa

Kon

IIposepsieMbIe NPEIMETHBIE PE3YJILTATHI 0CBOCHISI 0CHOBHOI 00PAa30BATE/ILHOI
NPOrpaMMmbI CpeTHero oo1ero oopa3oBaHms

7 ['comeTpus




Kox
HPOBEPSIEMOro
pe3yabTara

IIpoBepsiemMbie NPEIMETHBIC PE3YJILTATHI 0CBOCHHSI 0CHOBHOI 00pa30BATE/ ILHOIT
HporpaMmbI cpeIHero ooiero oopazoBanns

7.1 OrnepupoBaTh NOHATUIMK: TOYKA, MPsIMAsL, INIOCKOCTh
7.2 [TpyMeHsATh aKCHOMBI CTEPEOMETPHM M CIICACTBHS M3 HUX MPH PEIICHUHA TCOMETPHUYECKHUX 3a1a4
7.3 OneprpoBaTh NOHATHIMM: MAPATLIETBHOCTD M MEPIICHAMKY ISIPHOCTD MPSMBIX M TNIOCKOCTEH
7.4 KrraccuduimpoBats B3aMMHOE PacTioIOKCHUC MPSIMBIX U ITIOCKOCTCH B IIPOCTPAHCTBE
75 OnepupoBaTh MOHATHAMHE: ABYTPAHHBIN YTOJI, TPAHU ABYTPAHHOTO VI/Ia, peOpo ABYTPAHHOIO YIIa,
JHHEHHBIN VIO ABYTPAHHOTO YI7Ia, TPaayCHAsi Mepa ABYTPAHHOTO yriia
76 OnepupoBaTh MOHATHAMU: MHOTOIPAHHUK, BBIITYK/IBIM M HEBBITYK/IBIA MHOTOIPAHHUK, 3JICMCHTBI
' MHOTOTPAHHHKA, MPABHIbHBIA MHOTOTPAHHHK
77 Pacro3HaBaTh OCHOBHBIC BHABI MHOFOTPAHHHKOB (MMpaMHIa, TPH3MA, MNPSIMOYTOIBHBIN
' napaieenune, Kyo)
KraccuduimpoBats MHOTOTrpaHHUKH, BBIOMpas OCHOBAHHA I KIacCH(hUkaumu (BBITYKIBIC M
7.8 HEBBIMYK/IBIC MHOTOrPAHHHMKH, TPABWIBHBIC MHOTOTPAHHMKH, TPIMBIC W HAKIOHHBIC TMPU3MBI,
NapaLIC/ICITUTICIb])
7.9 OmnepupoBaTh NOHATHAMH: CEKYLIAs TIIOCKOCTh, CEYEHHE MHOTOTPAHHHKOB
7.10 OOBSICHATH MPUHLMIIBI TOCTPOCHMs CEYCHUI MHOTOTPAHHUKOB, MCITOIB3YSI METO CIICAOB
711 CTpouTs CCUCHUSI MHOTOTPAHHUKOB METO/I0M CJICI0B, BBITIOIHATH (BEIHOCHBIC) IUIOCKHC YCPTCKH
' Y3 PUCYHKOB IMPOCTBIX 00BEMHBIX (JUIyp: BUI CBEPXY, COOKY, CHU3Y
Pemiath 3agaym Ha HaXOKACHHE TEOMETPHYCCKMX BEIHYHH IO 00pasLaM HWIH alrOpUTMaM,
712 NPUMCHSISI U3BECTHBIC aHATTUTHYCCKUE METO JbI IPY PELICHUM CTAHIaPTHBIX MATCMATHYCCKHUX 32124
' HA BBIMHCICHHWC PACCTOSHUM MEXKAY ABYMS TOYKAMH, OT TOYKH J0 TPSAMOM, OT TOYKH
J0 TIIOCKOCTH, MEXKIY CKPEIIMBAROIIMMHCS TPSMBIMUA
Pemiath 3azauyd Ha HAXOKICHHUC ICOMCTPHUCCKUX BCIMMHH M0 00pas’LaM WIM alrOpUTMaM,
713 MPUMEHSIST U3BECTHBIC aHATTUTHYCCKUE METOAbI NPH PELICHHM CTAHIAPTHBIX MATEMATHYCCKHUX 3a1a4

Ha BBIYMCICHHUC YITIOB MCKAY CKPCIIMBAKOILMMMCA MPAMBIMHU, MCKIY lTpHMOf;I M TUTOCKOCTBIO,
MCKAY ITIOCKOCTSMU, ABYTIPAHHBIX VITIOB




Kox
TPOBEPSIEMOr0
pe3ybLTara

7.14

IIpoBepsiemMbie NPEIMETHBIC PE3YJILTATHI 0CBOCHHSI 0CHOBHOI 00pa30BATE/ILHOIT
NPOrpaMMel cpeHero odmero odpasoBanus

Beraucisats 00B5EMBI M IUIOILAIH MTOBEPXHOCTEH MHOTOTPAHHUKOB (IPU3Ma, MUPaMHAA) ¢ IIPUMCHE-
HUEeM (DOPMYIT, BBIYUCIATh COOTHOIICHHMA MCKIY TUIOIAAAMH MOBEPXHOCTCH, 00BEMaMU ITOA0OHBIX
MHOT'OIPaHHUKOB

7.15

OnepupoBaTh MOHATHSIMU, CUMMCTPUsSL B MPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh CUMMCTPHUH,
LICHTP, OCh U TNIOCKOCTh CHMMETPUH (DUTYpBI

7.16

Msenekarb, npeoOpa3soBBIBATE W MHTCPIIPETUPOBATH HMH(POPMALMIO O IMPOCTPAHCTBEHHBIX
rCOMCTPUUCCKUX (pUrvpax. mpeacTaB/ICHHYIO HA YCPTEKAX U PUCYHKAX

7.17

[TpumensTe reomeTputeckue (pakThl 47151 PEIICHMS CTEPEOMETPHUCCKUX 3a4a4, TPEANOTaratoiux
HECKOITbKO [IAroB PCIICHUSL, CCIM VCIIOBHS MPUMCHCHUS 33 1aHbI B IBHOU (popme

7.18

[TpumeHsATH MPOCTCHIIME MPOrPAMMHBIC CPEIACTBA U IICKTPOHHO-KOMMYHHKALIMOHHBIC CUCTCMBI
MPU PEHICHUH CTEPCOMETPHUUECKHX 3aa4

7.19

[TpuBOIUTH NMPUMEPLI MATEMATHUCCKHUX 3aKOHOMEPHOCTCH B MPUPOIC U JKU3HHU, PACTIO3HABATS IPO-
SIBJICHUC 3AKOHOB '€OMETPHUU B UCKYCCTBE

7.20

[TpuMeHATh MOMYUCHHBIC 3HAHMS HA MPAKTHKE: aHATM3UPOBATh PCATbHbBIC CUTYALIMH U TIPUMCHSTh
V3YUCHHBIC TOHATHS B MPOLCCCC IOMCKA PELICHUS MaTeMaTHYCCKH C(HOPMYIHPOBAHHOM
MPOOJICMBI, MOJICIIMPOBATh PEAJIbHBIC CUTYALMHM HA SI3BIKC TCOMECTPHH, UCCIICA0BATh MOCTPOCHHBIC
MOZJENM C HMCIONb30BAHMEM TCOMETPHUCCKHMX TOHSATHH M TCOPEM, ammaparta anreOpsl, peuiatb
MPAKTUYCCKHUC 3a1a4H, CBSI3AHHBIC C HAXOKJICHHUEM ICOMECTPHUICCKUX BEITMYHH

11 KJIACC




Kopn

IIpoBepsiembie NpeAMeTHbIE Pe3yJbTATbI 0CBOEHHSI OCHOBHOMH 00pa30oBaTe/IbHO

NpoBepPsieMOro
NporpamMmsbl cpeiHero ooimero oopazoBaHus
pe3yabTara
6 ["comeTpust
OmnepupoBaTh TOHATHAMM. LIATMHAPHUYECKAs TOBEPXHOCTh, O00pasylOUme UHWIMHAPHICCKON
6.1 MOBEPXHOCTH, LIWTUH/P, KOHUYECKAst TOBEPXHOCTh, 00Pa3yIoMUe KOHUICCKOU OBEPXHOCTH, KOHYC,
c(hepuyeckas MoBEPXHOCTh
6.2 PacriosHaBath Te1a BpameHus (LIIMHAP, KOHVC, cepa u map)
6.3 OOBACHATH CIIOCOOBI MOIYYCHMS TE)I BPAILCHUS
6.4 Knaccudmumposath B3anMHOE pacronokeHue C()epol ¥ IITOCKOCTH
6.5 OmnepupoBaTh MOHATHAMM: IIAPOBOW CEIMCHT, OCHOBAHME CEIMEHTA, BHICOTA CErMEHTA, LIAPOBOM
P CIIOM, OCHOBAHMCE MIAPOBOTO CJI0sI, BBICOTA IIAPOBOTO CJIOSI, IAPOBOM CEKTOP
6.6 Beruncmare 00bEMBI M MIOMIATIM TOBEPXHOCTCH TEI BPAIUICHHWSI, TEOMCTPHYECKHMX Tel C
) npUMeHEHHeEM (hopmya
6.7 OnepupoBaTh MOHATUAMK: MHOTOIPAHHUK, BITMCAHHBIN B C(h)epy U OrmcaHHbIHM 0k0/10 chepsl, chepa,
' BITMCAHHAA B MHOTOTPDAHHUK MU TCJIO BPAILICHWA
6.8 BBIMUCIATE COOTHOIICHMST MEJKAY TUIOIIAISIMH MOBEPXHOCTEH M 00BbEMaMH MO A0OHBIX TEI
6.9 W300paxkars u3ydacMbIC (JUIyps! OT PYKH U C IIPUMECHCHHUEM IMPOCTHIX YCPTEKHBIX MHCTPYMCHTOB
6.10 BoInoHATE (BBIHOCHBIC) INIOCKHE YCPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYpP: BUI CBEPXY,
' CBOKY, CHM3Y. CTPOMTh CCUEHHs TET BPALLICHHs
6.11 W3Bnekars, HHTCPIPETUPOBATH U MPEOOPa3OBLIBATH UH(POPMALIHIO O MPOCTPAHCTBEHHBIX TCOMETPH-
' yeCKuX (pUrypax, mpeacTaBICHHYIO Ha YEPTE/KaX U PUCYHKAX
[TpuMeHSTH FEOMETPUUCCKUE (DAKTBI Il PCILCHUS CTCPCOMCTPHUCCKHUX 3a4ad, MPEATNONararonmx
612 HCCKOJIBKO IIAroB PCIICHWA, CCITM YCIIOBWA NMPHUMCHCHMA 3a1aHbI B SIBHOM (,l)OpMC
6.13 OrnepupoBaTh MOHATHEM: BEKTOP B MPOCTPAHCTBE
6.14 BBIMOHATE ACUCTBUS CIIOKEHHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOMKCHUS BEKTOPA HA YUC]IO,

0OBACHATH, KAKUMH CBOMCTBAMHU OHHM 00141210




Kopn

IIpoBepsiembie NpeAMeTHbIE Pe3yJbTATbI 0CBOEHHSI OCHOBHOMH 00pa30oBaTe/IbHO

NpoBepPsieMOro
NporpamMmsbl cpeiHero ooimero oopazoBaHus
pe3yabTara
6.15 [TpuMersTh MPaBUIO MapaIeIeUIeIa Py CI0KECHHH BEKTOPOB
OrnepupoBaTh MOHATUAMHM. JICKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAY/Ib BEKTOPA,
6.16 PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXKIY BEKTOPAMM, CKATAPHOE TPOM3BCACHUE
BCKTOPOB, KOJUTHHCAPHBIC ¥ KOMILUTAHAPHBIC BEKTOPBI
Haxoaure cymMmy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHCIIO, VIO MEKAY BEKTOPAMH, CKATIPHOES
. MPOU3BCACHHC, PACKIIaAbIBAaTh BEKTOP IO JBYM HEKOJUIMHCAPHBIM BEKTOPaM
6.18 3amaBarh MIOCKOCTh YPABHEHHUEM B ACKAPTOBOM CHCTEME KOOPAMHAT
6.19 Pemates npocTeiinme reoOMETPHUUCCKUE 334K HA IIPUMCHCHUE BEKTOPHO-KOOPIUHATHOTO METOAa
Pemate 3axaum Ha J0KA3aTEILCTBO MATEMATHYCCKUX OTHOIICHUH U HAXO0IKICHUE FEOMETPHUCCKUX
6.20 BEJIMYHH IO 00pas@aM WK AIropuTMaM, MPUMCHSISI U3BCCTHBIC METO/Ib! IPY PCLICHUH CTAHIAPTHBIX
MaTeMaTHMECKHX 3a7ad
[TpumeHATh TIPOCTCHIIKME MPOTPAMMHBIC CPEACTBA U AICKTPOHHO-KOMMYHUKALIMOHHBIC CHCTCMBI
a2l TTPY PEHICHUM CTEPCOMETPUUCCKHUX 3a1a4
[TpuBoauTe MpUMEPHI MAaTEMATUYCCKUX 3aKOHOMCPHOCTCH B NMPHPOAC U JKM3HU, PACIlO3HABATh
Sdd MPOSIBICHHUEC 3AKOHOB TCOMCTPHH B HCKYCCTBE
[IpyMeHATh MOTYYCHHBIC 3HAHKS Ha TIPAKTHKE: AHATM3UPOBATh PEATbHBIC CUTYALIMK U TIPUMEHATH
W3YYCHHBIC MOHATHS B IIPOLICCCE MOMCKA PCIICHUS MATEMAaTHYCCKU C(POPMYTUPOBAHHOM IMPOOICMBI,
6.23 MOJCITHPOBATH PEAbHbIC CUTY ALK HA A3BIKE TCOMETPHH, UCCICA0BATh TIOCTPOCHHbIC MOJACIIH C UC-
TOJIL30BAHMEM TCOMCTPHUYCCKHX IMOHATHH M TCOPEM, arrapara aarcOpbl, peIlaTh NPAKTHUCCKUC
3a1a4H, CBSI3AHHBIC C HAXO0KICHUCM ICOMCTPHUCCKHX BE/TUYHH

IMPOBEPSIEMbBIE 3JIEMEHTbBI COAEP/KAHUA

10 KJIACC




Kona

IIpoBepsieMbIii 2JIEMEHT CoAepRAHNSI

['eomeTpus

7.1

OCHOBHBIE TMOHATHA CTEPEOMETPHM. 1OYKa, MpsAMad, IUIOCKOCTh, TPOCTpaHcTBO. [loHsate 006
AKCHOMATHYCCKOM IMOCTPOCHUU CTCPCOMETPUU: aKCHOMBI CTCPCOMETPHUH U CJICACTBUS U3 HUX

72

BsauMHOE pacrionokCHUE NPSIMBIX B IPOCTPAHCTBE: MEPECCKAIOIIUCCS, MAPAUICIBHBIC U CKPCLIHBAIOLIMCCS
npsivbie. [lapannenbHOCTh MPSAMBIX M TITOCKOCTEH B MPOCTPAHCTBE: MAPALICTbHBIC MPAMBIC B TMPOCTPAHCTBE,
TNapasieIbHOCTb TpEX MPSAMBIX, NapaICIbHOCTh MPSIMOM U TUIOCKOCTH. Vst
C COHAIpPAaBJICHHBIMU CTOPOHAMH, VIOJ MCXKIY MPSMBIMH B IpOCTpaHCTBE. [lapanienbHOCTh ITIOCKOCTCH:
napaneabHbIe TUIOCKOCTH, CBOMCTBA MapanaeabHbIX miockocTer. [IpocTeiimue npocTpaHcTBeHHBIC (DUTYPBI
HA IUIOCKOCTH: TETPadap, KyO, MapauIC/ICIHIIC L, OCTPOCHUE CCUCHUM

7.3

[TeprieHAMKY TAPHOCTE TPSMOM M TUIOCKOCTH: TICPIICHAMKY/LIPHBIC TIPAMBIC B TPOCTPAHCTBE, MPMBIC
MapasieIbHbIC M TIEPTICHAMKYLIPHBIC K TUIOCKOCTH, TIPU3HAK MEPTICHIMKYTAPHOCTUA MPSIMOM M TUTOCKOCTH,
TCOpEMa O TMPSMOM TMEPIICHANKY/SIPHOW IUIOCKOCTH. YTIJIbI B TMPOCTPAHCTBE. YrOJd MEKIY IPSIMOM U
TUTOCKOCTBIO, ABYTPAHHBIM VIO, JTHHCHHBIM Vroia ABYrpaHHOro yriaa. [leprieHamKymssp ¥ HaKIOHHBIE:
PaCCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM J0 IUIOCKOCTH, MPOCKLHS (PUTYPbI Ha TUTOCKOCTb.
[NeprieHTUKyYIIPHOCTD TUIOCKOCTCH: MPU3HAK MEPIICHAMKYISIPHOCTH ABYX IUIOCKocTe. Teopema o Tpéx
TICPTICHAMKYISIPaxX

7.4

[NonsTHEe MHOTOrPaHHHUKA, OCHOBHBIC JICMCHTHI MHOTOTPAHHHKA, BBIITYKIILIC H HEBBIITYK/IBIC MHOTOTPAHHHUKH,
pasBEépTka MHOrOrpaHHuKa. [Ipusma: n-yronbHas npusMa, rpaHyu U OCHOBAHMS TIPU3MBI, MPSIMasi X HAK/TOHHAS
NPHU3MBI, OOKOBasI U TMOTHAs TOBEPXHOCTH pu3MbL. [lapanmenenure a, mpsMoyToNbHbIN MapaIeaeime ] | ero
csovictsa. [Tupamuna: n-yronpHas nupamMuia, FPaHd ¥ OCHOBAHWC MUPaMUIbL, OOKOBAst U IOJTHAs [IOBCPXHOCTh
MUPAMHMABL, TIPABWIbHAA M YCCUEHHAsA TMPaMHMAA. JJICMCHTHI TIPH3MbI M TMHMPaMHMAbL  [IpaBHIbHBIC
MHOTOTPAHHHUKM: TIOHATHE MPABWIBHOTO MHOTOTPAHHUKA, TIPABUIbHAS MPH3MAa M MPAaBUIbHAs MTUPAMHUAA, ITPa-
BUWIbHAs TPCYrojbHas NMpaMHUAAa M TPaBWIbHBIA TeTpadap, kyO. IlpeacraBineHue O NPaBHIbHBIX
MHOTOIPAHHHMKAX: OKTa3ap, JOACKadAp M ukocasapyrue CeueHus IpU3Mbl M ITAPAMHIbI

CyMMeTpHsI B MPOCTPAHCTBE. CHMMETPHS OTHOCHTEILHO TOUKH, MPSIMOM, TIIOCKOCTH. JIEMEHTbI CUMMETPHH
B IMUpaMUAaxX, NapavIC/ICIIUICAaX, MPABUIBHBIX MHOTOIPAHHUKAX

7.6

Bbruucnenue 31eMEHTOB MHOTOTPAHHMKOB. PEOpa, amaroHanu, yriusl [lnomaas OOKOBOM MOBEPXHOCTH M
TI0JTHOM TMOBEPXHOCTH IPSIMOM NPU3MBL, TUIOIIAAb OCHOBAHMM, TeopeMa O OOKOBOM MOBEPXHOCTH IPSMOM




Ko

IIpoBepsieMbIii 2JIEMEHT CoAepRAHNSI

npusmbl. [Inomans G0kOBOM MOBEPXHOCTH U IMOBEPXHOCTH IMPABWIBLHOM MUPAMHIbI, TCOPEMa O IUIOLIAIH
yeeuéHHoM mupaMuapl. [Torstre 06 06bpéme. O0BEM MUpPaMUIBI, PHU3MBI

[MoxoOHbie Tena B npocTpaHcTBe. COOTHOMICHUS MEKIY IUIONIASIMU ITOBEPXHOCTEH, 00BbEMAaMH MOA00HBIX

7.7
Ten
11 KJIACC
Kon IIposepsieMblii 3J1eMEHT COAepPKRAHUSA
6 ["comeTpust
Llunuuapuacckasi MOBEPXHOCTh, O0PA3YIOMIME LIAIUHIPUICCKOM MMOBEPXHOCTH, OCh LIWIHHIPUYCCKOU
6.1 rnoBepXHOCTH. L[ummHap: OCHOBaHUA ¥ DOKOBask MOBEPXHOCTh, 0OPA3YIOMIAs U OCh, IUIOMIA b OOKOBOM U
TIOTHOM TTOBEPXHOCTH
Konuueckass MOBEPXHOCTb, OOpasylOLIMEC KOHMYCCKOM MMOBCPXHOCTH, OCh U BCPIUIMHA KOHHYCCKOM
6.2 noBepxHOCTH. KOHyC: OCHOBanwe W BepmmHa, 00pasyromas M OCh, IUIOIAAb OOKOBOW M IOJTHOM
MOBEPXHOCTH. Y CCUEHHBIN KOHYC: 00pa3yIOLme 1 BHICOTA, OCHOBAHMA M OOKOBas IOBEPXHOCTh
Cdepa u mwap: LeHTp, paguyc, AMaMeTp, IUTOMIaab MOBEPXHOCTH chepbl. B3aumuoe pacronoxenue chepst
Gl 1 MIIOCKOCTH, KacaTenbHas IIOCKOCTh K cepe, momans chepst
6.4 Hzo0pakeHure Ten BpameHus1 Ha TWIOCKOCTH. Pa3BépTka LuaMHapa U KOHyCa
; KoMmOuHaumu Ten BpamICHUS ¥ MHOTOTPAHHUKOB. MHOTOrpaHHUK, OMUCAHHBINA OKOJIO cdepsl, chepa,
6'3 BITMCAHHAI B MHOTOIPAHHHMK, WITH TCII0 BPAILICHUA
6.6 [Tonsitue 00 00wvéMe. OcHoBHBIC cBOMcTBA 00BEMOB Teln. Tcopema 00 00BEME MPAMOYTOIBHOTO
) napaaienenuneaa ¥ caeacTus u3 Heé, O0béM wunmubapa, koryca. O6bém mapa u nnomaas cheps
6.7 [Moxobubie Tena B mnpoctpancTee. COOTHOLICHHUST MEKAY IUIOWAJAMM TOBEPXHOCTCH, 00BEMaMuU
) 1O J0OHBIX TEI
6.8 CeueHust yrMHApPa (MapauIeIbHO U MEPIICHAMKYIISIPHO OCH), CCYCHHUS KOHYCA (Mapauie/IbHOS OCHOBAHHIO

U NPOXOJAIICE YEPE3 BEPLIMHY ), CCUCHMs LIapa




Kon

Bekrop Ha mwiockocTd u B ripoctpaHcTse. CI0KCHHUE M BBIYUTAHUE BEKTOPOB. Y MHOKCHHMC BCKTOpPA Ha
6.9 yucno. PasnoxkeHue BekTopa ro TpéM HeKoMIaHapHbM BekTopaM. [IpaBuno mapannenenuneaa. Pemerue
3a7a4, CBSI3aHHBIX ¢ MPUMEHCHHUEM TMPABUII ACHCTBUI C BEKTOPAMU

IIposepsieMblii 3J1IEMEHT COAEPKAHUSA

[TpsimoyronbHas cucTeMa koopauHaT B rpoctpaHcTee. Koopaunater Bekropa. [Ipocrevinmme 3azaum B
6.10 KOOpauHarax. Yrom mexay Bekropamu. CKaasipHOE MPOM3BEICHUE BEKTOPOB. BoruucieHye yrios Mexay
TMPAMBIMHU U ITIOCKOCTSIMH. KOOp,ElIrﬂ-{aTHO-BCK’I‘Oprlﬁ MCTOA IPH PCHICHHUH I'COMCTPHUUCCKHUX 3a1a4

ITPOBEPSIEMBIE HA EI'D IO MATEMATHKE TPEBOBAHHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJIBHOM MPOTPAMMBI
CPEAHET'O OBILIEI'O OGPA30BAHMUS

Kon nposepsiemoro
TpedoBaHus

IIposepsiembie TPeOOBAHHS K NPEAMETHLIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeIbHON NPOrpaMMBbI
cpeaHero oomero oopazoBaHus

BriazeHue MeTOAaMM 10Ka3aTC/ILCTB, AITOPUTMAMU PCILCHUS 3a1a4; YMCHUC (JOPMYIUPOBATh U ONCPUPOBATE MOHSITUSIMU, OTPEICICHUC,
AaKCHOMa, TeOpEeMa, CIACACTBUE, CBOWMCTBO, MPHU3HAK, A0KA3aTEIbCTBO, PABHOCHIBHBIC (DOPMYIHPOBKM; MPUMEHATH MX. YMEHHE (DOPMyITH-
poBaTh 00OpaTHOE M TPOTHUBOTIONOMKHOS YTBEPKACHME, NMPUBOAWTH MPUMEPBI M KOHTPIIPUMEPHI, MCTIONB30BaTh METOJ MATEMATHUYCCKOH
MHAYKLHW, IPOBOJAUTH JOKA3ATCIIbHBIC PACCYKACHUS IMPU PELICHUY 3a1a4, OLCHUBATH JJOTMUYCCKYIO MPABUIBHOCTD PACCY/KIACHUMN, YMCHHUC
OTICPUPOBATh MOHATHAMHU: MHOKECTBO, TIOAMHOKECTBO, ONCPALIMH Ha MHO)KECTBAMH, YMCHHE HCTIONb30BaTh TCOPETHKO-MHOKECCTBCHHBIM
armapar JUIsl OINMCAHUsl PEAIbHBIX INMPOLICCCOB U SIBJICHUM M INPU PCLICHHM 3aJa4, B TOM YMCIC U3 APYTMX YYCOHBIX MPCIMECTOB, YMCHUC
OTEPHPOBATh MOHATUSAMHU: rpad), CBA3HBIM rpad, AepeBo, LMK, rpad) Ha IUIOCKOCTH, YMCHUC 3aJaBaTh U OIMMCHIBATH Ipadbl pasTHIHBIMU
Crioco0amMm; HCIOIB30BaTh rpad)bl MPY PELICHHM 3a1aY

YMeHUE OrepUpoBaTh MOHATHAMU: HATYPAIBHOC YMCIIO, LIGJIOC YMCIIO, CTEICHb C LIJIBIM IOKA3aTe/ICM, KOPCHb HATYPaIbHOM CTCIICHHU,
CTEMECHb C PALHOHAIBHBIM TOKA3aTeNeM, CTCMeHb C ACHCTBUTEIBHBIM IMOKA3aTeleM, JOrapu(h)m 4ucia, CHHYC, KOCHMHYC M TaHIECHC
MPOM3BOIBHOTO YHMCTA, OCTATOK IO MOIY/IK0, PALMOHATBHOC YHCIO, HMPPALMOHAIBHOE YMCIO, MHOKCCTBA HATYPATbHBIX, LETbIX,
PaLMOHATBHBIX, JCUCTBUTC/ILHBIX YUCCII, YMCHUC HCIIONB30BATh MPU3HAKHK JCIMMOCTH, HAUMCHBIIWN OOLIMI JCTUTCIb U HAUMCHBILCE
obmee kparHoe, anroput™ EBKInaa mpu peiicHuM 3a1ad; 3HAKOMCTBO C PA3THYHBIMUA TIO3HLIMOHHBIMH CHCTEMaMK CUMCIICHHS, YMCHHC
BBIMO/IHATh BBIYMC/ICHHC 3HAUYCHUM M MNPCOOPAasOBAHUS BBIPAKCHUM CO CTCNCHAMH U Jjorapumamu, npeodOpasoBaHusl APOOHO-
PALMOHATBHBIX BBIPAKCHUM, YMCHHC ONCPUPOBATH MOHATHAMH. IOCIICIOBATCIBHOCTh, apU(IPMETHUCCKAs IMPOIPECCUsi, FCOMETPUUCCKAs
nporpeccusi, OSCKOHESHHO YOBIBAKIAA TCOMETPHUHECKAsE MPOTPECCHs, YMCHHE 3a1aBaTh MOCICAOBATCIBHOCTH, B TOM HMHCIE C MOMOILBIO




Kon nposepsiemoro
TpeboBaHUSs

IpoBepsiembie TPeGOBAHHS K NPEIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHOBHOI 00pa3oBaTe/IbHON NPOrpaMmbl
cpeaHero o6mero oopa3oBaHus

PEKYPPEHTHBIX (JOPMYIT; YMEHHE OTIEPUPOBATH MOHITHAMHU: KOMITICKCHOE YHCITIO, COMPSUKEHHBIC KOMITIEKCHBIC YHCIIa, MOAY.Ib M apTYMEHT
KOMIUIEKCHOTO 4mcaa, (hopma 3amucH KOMIUICKCHBIX 4MCel (FeOMETpUYEcKas, TPUTOHOMETPHMHMECKAs | anrcOpanyeckas). yMeETb
IMPOU3BOAUTb apu(bme'mqecxue ,Elel‘:iCT BHsI C KOMIUICKCHBIMH YHCIaMH, TMMPHUBOIAUTH IMPUMCPbI HCIIOJIB30BAHUA KOMIUICKCHBIX YHCCII]
OTICPUPOBATH MOHATHAMMK: MaTPULA 2%2 1 3X3, OmpeACTUTEIb MATPULIBL, TCOMETPHUSCKUI CMBICT OTIPEACTUTEIS

VYMeHue omepupoBaTh MOHATHAMM. PALMOHATBHBIC, MPPALIMOHATIBHBIC, MOKA3aTeIbHBIC, CTCIICHHBIC, JTOTapU()MHUCCKHE, TPUTOHOMET-
PHUYCCKHUC YPABHCHUS M HCPABCHCTBA, WX CHUCTCMBI, YMCHHMC ONCPHUPOBATh IMOHATHAMHU: TOKICCTBO, TOXKICCTBCHHOC MPEeoOpasoBaHMUC,
VPaBHEHHE, HCPABCHCTBO, CHCTCMa YPABHCHHM M HECPABEHCTB, PABHOCHIBHOCTh VPABHCHMM, HEPABCHCTB M CHUCTCM, VMCHHC pEIIaTh
VPaBHCHHS, HEPABCHCTBA M CHCTEMBI C MOMOINBIO PA3IMYHBIX MPUEMOB; PELIATh YPABHCHMS, HCPABCHCTBA U CHUCTCMBI C IMAPaMETPOM;
MPUMCHATH YPABHCHUs, HCPABCHCTBA, MX CUCTEMBbI TS PCIICHHMSA MAaTEMaTUYCCKUX 3a1a¥ U 3a1a4 M3 PasjIMYHBIX 00/1acTe HAyKu U

peaTbHOM KU3HHU

VMEHHE OnepUpOBaTh MOHATHAMHU, (PYHKLMSA, YETHOCTD (DYHKLIMH, NCPHUOIUMHOCTD (DYHKLIMU, OrPaAHUUCHHOCTD (DYHKLIMHM, MOHOTOHHOCTh
(pyHKLEH, KCTpeMYM (DYHKLMH, HAUOOJIBIICE U HAUMCHBIICC 3HAYCHUS (DYHKLMU HA MIPOMEIKYTKC, HCIPCPBIBHAA (DYHKLMSL, aCUMITTOTHI
rpaduka (DYHKUMH, TIEpBas ¥ BTOPas MPOM3BOAHAA (DYHKLMH, reOMETPHUECKHMM M (DM3UUECKMM CMBICT MPOM3BOAHOM, TIEPBOOOpasHas,
OTIPCACIEHHBIM UHTCTPAl; YMCHHUC HAXOAWUTH aCUMITOTHI rpaduka (DYHKLMKM, YMCHUC BBIMHCIISTH MPOMU3BOIHBIC CYMMBI, TIPOM3BCICHU,
YAaCTHOTO W KOMIO3MLMK (DYHKLMH, HAXOAWTh YPaBHEHHWE KacaTeNbHOM K rpaduky (YHKUMH, YMEHHE HAXOAMTh TPOM3BOIHBIE
ANEMEHTAPHBIX (DYHKLHK, YMEHUE HMCIIOIB30BaTh MPOM3BOAHYIO UL MCCIEAOBaHMA (DYHKUMM, HAXOAWTh HAMOOIbIUME W HAWMEHBILHME
3HAYCHUS (DYHKLMI; CTPOUTD IPaPUKH MHOTOUICHOB C UCTIOJIb30BAHUEM arrapaTta MaTeMaTHYCCKOr0 aHATU3a; TIPUMCHSTh POU3BO/THYIO
AT HAXOKIACHHA HAWIYYIICTIO PCIICHHMA B NMPUKIAIHBIX, B TOM YHCIC COLMATBbHO-3KOHOMHYCCKHUX M (bnaymecxux 3ajavdax. HaxOauTh
womam 4 o0béMBI (JMry C TOMOINBIO MHTErpana; MPUBOIUTh TPUMEPBI MAaTEMaTHYCCKOrO MOJCIMPOBAHUA C  TOMOIUBIO
G dhepeHIHATBHBIX VPaBHCHUI

VYmenue onepupoBaTh moHsTHAMK: rpaduk PyHkuwm, obparHas (GyHKuws, koMOo3uiws (GYHKLEH, TUHEHHAA (DYHKLWS, KBagpaTHYHAsT
(yHKLWs, pauMoHaNbHAs (DYHKLMS, CTCMCHHAs (JYHKLUS, TPUTOHOMETPUUCCKUC (DYHKLIMH, OOpPaTHBIC TPUTOHOMETPUHCECKHC (DYHKL{MH,
rokasarenbHas M gorapudmuyeckas (DyHKUHH, YMEHHE CTPOUTh rpa)MKu M3yYEeHHBIX (DYHKLMH, BBITIONHATH MpeodpasoBanus rpa)ukos
(pyHKLMH, HCTTOMB30BaTh rPAMKH T M3YUCHHMS TTPOLIECCOB M 3aBUCHMOCTEH, MPH PELLICHUM 3a1a4 U3 APYTHUX YIeOHBIX TIPEAMETOB 1 3a1aY
U3 PCATTbHOM JKU3HU, BBIPAKATH (DOPMYJIaMH 3aBUCUMOCTH MEK Iy BETMMHHAMHU; HCIIOIb30BaTh CBOMCTBA U rpadyuku (DYHKLIMH 1S PCILICHUS
VPaBHEHHMIA, HEPABEHCTB M 3aa4 C MapaMeTPaMH; H300pakaTh HA KOOPAMHATHOM IUTOCKOCTH MHOKECTBA PELLICHHUIH YPABHEHHM, HEPABEHCTB
U MX CHCTEM




Kon nposepsiemoro
TpeboBaHUSs

IpoBepsiembie TPeGOBAHHS K NPEIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHOBHOI 00pa3oBaTe/IbHON NPOrpaMmbl
cpeaHero o6mero oopa3oBaHus

VY MeHue penrats TCKCTOBBIC 3a1a41 Pa3HBIX THUIIOB (B TOM YKCJ/IC HA MPOLICHTHL, JO/TH U YacTH, Ha ABWKCHHUE, PabOTy, CTOMMOCTL TOBApOB U
YCIYT, HAIOTH, 331241 U3 001aCTH YIIPABICHHs TMYHBIMU W CEMEHHBIMU (DMHAHCAMM); COCTABIATH BHIPAKCHUSI, YPABHCHMS, HEPABCHCTBA U
HUX CHCTGMBI MO YCJIOBHIO 3aJa4M, KCCICIOBATH IOYYCHHOC PCHICHUEC M OLICHUBATh IPABAONOJOOHOCTH PE3Y/ILTATOB, YMCHHUC
MOJCTTMPOBATh PEATbHBIC CHTYALIMH Ha S3bIKE MATCMATHKH; COCTABIIATH BBIPAKCHIMSL, YPABHCHMA, HCPABCHCTBA M MX CHCTEMBI 110 YCIIOBHIO
3aJa4H, UCCTICI0BATh MOCTPOCHHBIC MOACTH C HCITOIb30BAHMEM armapaTa aareOpbl, HHTCPIPETHPOBATh IMOIVUCHHBIA PE3yIbTaT

VYMEHHE OnepUpoOBaTh MOHSATHUSAMU: CPECAHEC apU(IMCTHUCCKOS, MCAMAHA, HAMOOIBIICC U HAMMCHBINCC 3HAYCHUWS, pasMax, JAHUCTICPCHSL,
CTaHAAPTHOE OTKIOHECHHE YMCIOBOrO HabOpa, YMECHHE M3BICKATh, HHTCPINPETHPOBATh MH()OPMALIMIO, MPEACTABICHHYIO B TaOnMLAX, Ha
aMarpamMMax, rpadukax, OTpakarOIIylo CBOMCTBA PEalbHBIX MPOLIECCOB M SBICHMM, MPEACTABIATh MH()OPMALMIO ¢ TIOMOIUBI TabIMLl 1
auarpaMM; HCCICJOBaTh CTAaTUCTUYCCKUC JAHHBIC, B TOM YMCIC C MPUMCHCHHMEM Trpa)MueCKHUX METOJOB M IJICKTPOHHBIX CPEACTB.
rpaduuecku UCCIeI0BaTh COBMECTHBIC HAOIIOACHMSI C IOMOIBIO AMArPaMM PACCCHBAHMS M IMHCHHOM PETrPECCHM

YMcHHUE ONepUpOBaTh MOHATHAMU: CIIVYAUHBIM OINMBIT M CIYYAUHOS COOBITHEC, BEPOSITHOCTH CIVYAWHOTO COOBITHS, YMCHHC BBIYHUCIIATH
BCPOSITHOCTH C UCTIOIb30BAHUEM IPaHUCCKUX METOIO0B; IPUMCHSTH (DOPMYJIBI CIIOKCHMSA U YMHOKCHHS BEPOSITHOCTCH, (JOPMYITY IMOTHOM
BepoATHOCTH, (popmyny bBepuymnm, komOuHaTopHbie (akThl M (JOPMYIIbI, OLEHHMBATH BEPOATHOCTH PEATbHBIX COOBITHH, yMEHHE
OIICPUPOBATH MOHATHAMU. CIIyYaMHAs BSJIMUYMHA, PACIPEACIICHUC BEPOATHOCTCH, MaTEMaTHICCKOE OXKHUIAHKUC, AUCIICPCHS U CTAHIaPTHOC
OTKIOHCHHE CIyYaWHOW BEIMYHMHBL, (DYHKLMH pACTpEACTICHUs M TUIOTHOCTH PABHOMEPHOTO, TMOKA3aTeIbHOrO W HOPMAaIbHOTO
PacnpeaeICHUI; YMEHHE HCIONIB30BaTh CBOMCTBA M3YYCHHBIX PACTIPEACICHHH TS PELUCHHS 3a4a4; 3HAKOMCTBO C TIOHATHAMHM. 3aKOH
OOJIBLIMX YKCEIT, MCTOIbI BHIOOPOYHBIX MCC/ICAOBAHUI, YMCHHC MPUBOUTE MPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIMX YUCET B MPUPOIHBIX U
OOIECTBEHHBIX SIBICHHUSX, YMCHUC OTICPUPOBATH MOHATHAMM: COUYCTAHHUE, TIEPECTAHOBKA, YHMCIO COUYCTAHUM, MHCIIO TIEPECTAHOBOK,; OMHOM
HeroroHa; ymMeHHE IPUMEHSATh KOMOUHATOPHBIC (DAKTHI M PACCYIKACHHUS VTt PEILICHUS 33134, OLICHUBATh BEPOSTHOCTH PCATbHBIX COOBITHIA,
COCTABIISATh BEPOSTHOCTHYIO MOJC)Ib M HHTCPIIPESTUPOBATH ITOJTYUCHHBIN PE3YIbTAT

VY MeHHe OnepupoBaTh MOHATHAMH: TOYKA, TPSIMAast, TNIOCKOCTb, MPOCTPAHCTBO, OTPE30K, Y4, BETMYKMHA YIJ1a, TNIOCKHH YroJl, ABYTPAHHbBIHI
VIO, TPEXTPAHHBIM Yrojl, CKPCIIMBAIOIUCECS MPAMBIC, NMApauICIbHOCTh U MEPIICHIMKY/IIPHOCTD IPSAMBIX M IUIOCKOCTCH, VIO MEKIY
MPSIMBIMM, YIOJI MEKAY TPSAMOM U IUIOCKOCTBIO, YIOJI MEKAY IUIOCKOCTSIMH, PACCTOSHUEC OT TOYKH IO IVIOCKOCTHU, PACCTOSHHUE MEKIY
NPSAMBIMH, PACCTOSIHHE MEKAY TUIOCKOCTAMM, YMEHHE MCTIONb30BaTh MPH PEIICHHM 3a1a4 M3yYCHHBIC (DaKThl M TCOPEMbI IUTAHUMETPHH,
VMCHUE OLICHUBATH PasMEpPbl 00BEKTOB OKPYIKAIOMIETO MUPA; CTPOUTh MATEMATHYCCKUE MOJCTH C MOMOLIBIO TEOMETPUUCCKUX TOHSTHH U
BCIIMYMH, PCIIATh CBA3AHHBIC C HUMH MPAKTHYCCKHE 3aa4H1
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YMenue onepupoBaTh MOHATHAMH: IUIOMAAb (PUrypbl, 00BEM (DHUrypbl, MHOTOTPAHHMK, TIPABWIBHBIM MHOTOTPAHHMK, CEYEHHWE MHOrO-
rpaHHMKA, Ky0, Mapa/UICICIMIC, PU3Ma, nupamMuia. (purypa v NOBEPXHOCTh BPALCHUS, LIAIMHAP, KOHYC, map. cdepa, rmomans cepsl




Kon nposepsiemoro
TpeboBaHUSs

IpoBepsiembie TPeGOBAHHS K NPEIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHOBHOI 00pa3oBaTe/IbHON NPOrpaMmbl
cpeaHero o6mero oopa3oBaHus

TUTOIAAb TIOBEPXHOCTH MHUPAMHMIBI, TIPU3MBbI, KOHYCA, LIATHHAPA, 00BEM KyDa, MPsIMOYTOABHOTO MapaieenuIieaa, MMPaMUIbl, IPHU3MBbI,
LIMTMHAPA, KOHYCA, [apa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHYCa M LIMITHHIPA, MapaieiabHbIC OCH WM OCHOBAHHIO, CCUCHME Iapa,
IUTOCKOCTb, Kacarom@asics c(hepbl, LUITUHAPA, KOHYCA, YMCHUC CTPOUTH CCUCHHE MHOTOTPAHHUKA, M300pakaTh MHOIOTPAHHUKH, (PUIYpPHI U
MOBEPXHOCTH BPAILCHHA, UX CCYCHHMS, B TOM YHMCIC C MOMOMLIBI DJICKTPOHHBIX CPEACTB; YMCHHUC MPUMEHTh CBOMCTBA FEOMETPHUYCCKHX
(uryp, camoCTOATCIBHO (JOPMY/IMPOBATH OMPCACIICHUS M3YYacMbIX (DUrYp, BBIIBUraTh TIHWIOTE3bl O CBOMCTBAX U IPU3HAKAX
rCOMETPUYCCKUX (PUryp, OOOCHOBBIBATH WM OMNPOBEPraTh MX; YMCHUE MPOBOAUTH KIaCCH(hUKALMIO (JUryp MO Pas/IUYHBIM MPUHAKAM,
BBITIOJHATH HEOOXOMMbIC JOMOTHUTCIBHBIC MOCTPOCHHSI

11

YMeHMe onepupoBaTh MOHATHAMY. JBWKCHUC B MPOCTPAHCTBE, MapaLICIBHBIM IICPEHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MPEOOpazoBaHUC NMOIO0US, MOJO0OHBIC (PUrYPLL; YMCHUE PAcIiO3HABATH PABHBIC U MOJOOHBIC (DUTYpPBL, B TOM YKCIC B IPUPOJC,
HCKYCCTBE, APXUTEKTYPE; UCTIONb30BATh TEOMETPHUYECKHE OTHOILCHMS NPH PEIICHHUM 3a4a; HAXOAUTh TCOMETPUMECKHME BETMYMHBI (JUTHHA,
YroJ, IUI011a b, 00BEM) npu PCLICHUU 3a1a4
M3 APYTHX YYCOHBIX MPEAMETOB M M3 PEATbHOM JKH3HH, YMCHHE BBIYHMCIATH FCOMETPHYCCKHMEC BETTHYHMHBI (ITMHA, YTOM, TUIOMIAdb, 00BEM,
TUTOIAAb TIOBEPXHOCTH), MCTIONb3YS M3YUCHHBIC (DOPMYIIBI M METOABL, B TOM YHCIIC: TUIOMIAAh MOBEPXHOCTH TMMPAMUIBL, TIPU3MBI, KOHYCA,
LWTHHAPA, IUI0maas c(epbl; 00bEM KyOa, MPsAMOYTOIBHOrO IMapaLICICIUICAa, IMPAMUIBL, MPU3MbL, LWIHHAPA, KOHYCA, Iapa; YMCHUC
HAXOAWTh OTHOLICHHE 00BEMOB MOA00HBIX (hHUTVp
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VYMeHue onepupoBaTh TOHATHSIMM: TPAMOYTONBHAs CHCTEMa KOODAMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa
BCKTOPOB, IMPOMU3BEICHUE BEKTOPA HA YMCIIO. PA3I0KCHUC BEKTOPA MO HAa3UCy, CKATAPHOE MPOU3BEICHUC, BEKTOPHOE IPOU3BEICHHUE, YTOJ
MEKIYy BEKTOPAMM; YMEHUC HMCTIONB30BaTh BECKTOPHBIH M KOOPAMHATHBIM METOA AT PEIICHMA FCOMETPHMYCCKHMX 3a7a¥ M 3a4ad APYTHX
y4COHBIX IPCIMETOB
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VYMeHue BbIOMpaTh MOAXOMAIMM METOA IS PCLICHUS 3aJa4M; TNOHUMAHUC 3HAYMMOCTH MATCMaTUKM B M3YYCHUM ITPUPOIHBIX
¥ OOIICCTBEHHBIX TIPOLICCCOB M SBJICHWM, YMCHHC PACTO3HABAThH MPOSBICHME 3aKOHOB MATEMATHKM B MCKYCCTBE, YMECHHC TPHBOIMTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUMCKON M MUPOBOM MATEMAaTUYECKOM Hay KU

NNEPEYEHB 2JIEMEHTOB COAEPKAHNS, TIPOBEPAEMBIX HA EI'> IO MATEMATHKE




Kona

IIpoBepsiemMblii 3JIEeMEHT COAEPIKAHUS

Uncna v BoIMUCTICHUA

1.1

Hatypanbhbie 1 uenbie yucaa. [IpusHaKu emTMMOCTH LEIbIX YHUCE

1.2 Parponanbabie uncia. QOObIKHOBCHHBIC U ACCATHYHBIC IPOOH, MPOLCHTHI, OCCKOHCYHBIC NICPHOIUYCCKHC APOOU
IS ApuhMETHUCCKHI KOPSHb HATYPaIbHOM cTerncHH. JIeHCTBMA ¢ apu(h)METHHCCKUMH KOPHAMHU HATYPATBHOM CTCIICHH
1.4 Crenens ¢ uensiv nokaszarenem. CTeneHs ¢ pauMoHanbHbIM rokasatenem. CBOMCTBA CTENEHH
1.5 CHUHYC, KOCHHYC ¥ TAHICHC YHCIIOBOTO apryMCHTA. APKCHHYC, apKKOCHHYC, APKTAHICHC YHCIIOBOTO apIYMCHTA
1.6 Jlorapugm uncna. JIeCATHUHBIC W HATY PAIBLHBIC JOrapU(hMBbI
L7 JlevictBuTtenbHbie uncna. AprMETHUECKHE OTEpPaLMK C ACHCTBUTEIBHBIMU YMCIaMK. [IpHONMKEHHBIC BBIMMCICHHS, TIPABUWIA OKPYIIICHHS, TIPUKHIKA M
' OLICHKA PE3V/ILTAaTa BEIYUCIICHHUM
1.8 IIpeoOpasoBaHue BLIPAKCHUI
1.9 KommiekcHbie uncaa
2 Y paBHECHHMsT M HCDABCHCTBA
2.1 Lenbie 1 ApoOHO-PALIMOHATIBHBIC YPABHCHUS
2:2 WppatmosansHbie ypaBHSHIMS
23 TpUroHOMETpUIECKUE VPABHCHIS
2.4 ITokazareabHbIC U JOrapUPMUUCCKUC VPABHCHHS
25 Lienbie ¥ ApoOHO-paLIMOHATBHBIC HCPABEHCTBA
2.6 WppaumoHansHble HEpAaBESHCTBA
2.7 ITokazarenbHbIe U Torapuh)MHUICCKUC HEPABCHCTBA
2.8 TpUrOHOMETPHUICCKUC HCPABCHCTBA
29 CucTeMbl M COBOKYIHOCTH YPABHEHHI W HEPABEHCTB
2.10 VY paBHEHUsI, HCPABEHCTBA M CHCTEMBI C TTApaMCTPaMHU
2.11 Marpui@a CHCTEMbI IMHCHHBIX YpaBHCHHM. ONpeacIMTeIb MATPHULIBI
3 DyHKWY ¥ rpaduky
3.1 Ovukuwst, criocoOsl 3aganus Gyvuakumu. ['padwk hyuxumm. B3anmuo obparabie Gyvakmmu. YéTHbie 1 Heuétrbie (yHkumn. [leproanieckue (hyHkImN
32 Oo0nacTb OnpeacncHUsS U MHOXKECTBO 3HaucHuH (yHkumu. Hymm (yuxumu. [TpomesxyTku 3HakonoctosHeTBa. [IpOMEKYTKHM MOHOTOHHOCTH (DYHKLIMH.

MaxcumyMmb! 1 MUHUMYMBI (hyHKLmH. Hanbosbinee ¥ HAMMEHBIIEE 3HAYCHUC (DYHKLIMK HA ITPOMEIKYTKS




Kona

IIposepsiemMblii 3J1IeMEHT COAEPKAHMS

3.3 CreneHHas ()YHKLMS C HATYPaTbHBIM U Lie/biM rokasarerneM. E€ ceoricTsa u rpaduk. CoiicTBa v rpaduk KOpHsi #-0i CTCIICHH
3.4 TpuroHoMmeTpuucckue (hYHKLMH, UX CBOKMCTBA U rpad)uku
35 [TokaszarenbHas 1 norapudmuteckas HVHKLMHU, UX CBOHCTBA M rpad)MKH
3.6 Touku paspsisa. AcumrroTts! rpadmkos (hyHkiwit. CBOHCTBA (hYHKLIMM, HCIPCPBIBHBIX HAa OTPE3KE
3.7 [Toce 10BaTEILHOCTH, CIIOCOOBI 3aJaHMsI ITOCIICA0BATEIBHOCTEH
3.8 ApudmeTrieckas ¥ reoMeTpudeckas nporpeccur. Popmyia ClIoKHBIX MPOLEHTOB
4 Hawana MaTemaTuyeckoro aHaiusa
4.1 [pouseoanas hyuxiwmu. [Ipous3BoaHBIC TEMEHTAPHBIX (hyHKIHH
42 [TpumeHeHe MPOU3BOIHOM K MCCICAOBAHHIO (DYHKLIMI Ha MOHOTOHHOCTB M 3KCTpeMyMbl. HaxoskaeHre HauOoabIero 1 HAMMEHBILICTO 3HAYCHHS (DYHKLUIAK
' Ha OTPE3KE
43 [TepBoobpazHas. Uuterpan
5 MHosKeCTBA U JIOTHKa
3.1 MHokecTBO, Onepaumu Hag MHOkecTBaMu. Juarpammbr Diinepa — Benna
5.2 Jloruka
6 BepositHOCTS M CTaTHCTHKA
6.1 OrnmcaTenpHas CTATHCTHKA
6.2 BepostHocTs
6.3 Kombunaropuka
7 ["comeTpmst
7| Ourypsl Ha MWIOCKOCTH
7.2 TIpsiMbIe ¥ ITIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BPAILCHHUS
7.5 KoopauHaTte! ¥ BEKTOPSI
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