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INOSICHUTEJbHAS 3AIIMCKA

Pa6ouas mporpamma yuebHOro Kypca «I'eomerpus» 6a30BOro ypoBHS I
obyuaromuxca 10 —11 xmaccos paspaboTaHa Ha ocHoBe DezeparbHOTO
FOCY/IApPCTBEHHOT0 00pa30BaTeIbHOIO CTaHAApTa CPEAHETO OBIIEro 06pa3oBaHus,
C yuéToM COBPEMEHHBIX MHPOBBIX  TpeOOBaHHMH, NPEABABIAEMBEIX K
MaTeMATHYecKOMy OOpa3oBaHMIO, W Tpaiulmil poccuiickoro o0pa3oBaHus.
Peanuzanus mporpaMMel obecliearBaeT OBNafeHNue KIIFOUEBBIMU KOMIETEHIUAMY,
COCTABISIFOIIMH OCHOBY JUI CAMOPA3BUTHS M HEINPEPBIBHOTO 00pa3OBaHM,
I[eJIOCTHOCTE OOIIEKYIBTYPHOI0, JHIHOCTHOIO U II03HABATENBHOIO Pa3BUTHA
JIMYHOCTH 00yUaroIUXCH.

HNEJA N3YYEHUS YYEBHOI'O KYPCA

BakHOCTb y4eOGHOrO Kypca TeOMETPHM Ha YPOBHE CpeNHero oomero
obpasoBanus 0OYCJIOBIEHA INPAKTAYECKOH 3HAYUMOCTBIO METANpe[METHBIX U
IpeIMETHBIX pe3yNbTaToOB OOy4YeHMS TeOMETPHM B HANPaBICHHX JUTHOCTHOTO
pa3BUTHA 0OYHAIONIUXCs, (OPMHPOBAHMUA (YHKIHOHAIBHOM MaTeMaTHYecKO
rpaMOTHOCTH, M3YUYEHHUsI APYTUX y4eOHBIX NUCUMILIUH. PasBuTue y 00yUaroImuXCs
IPAaBWJILHBIX TIPEACTABICHUNH O CYIHOCTH ¥ IPOUCXOXKAECHHH TE€OMETPUHCCKUX
aGCTpakiuif, COOTHOIIEHWM peallbHOro W HICAIBHOrO, XapakTepe OTpa)KeHNd
MaTeMaTHUYeCKON HayKOW sBJIIEHMH H IIPOIECCOB PEANbHOrO MHpa, MECTC
reoMeTpUd B CUCTEME HayK M POJIM MaTeMATHIECKOro MOJEIMPOBAHIS B HAyIHOM
MIO3HAHUY U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIIO HAYYHOI'O MUPOBO33PEHUs
yyampxcs, a TaKke KauyeCTB MBIILICHHS, HEOOXOOMMBIX I ananTaluy B
COBpeMEHHOM OOIIeCTBe.

CeoMeTpusl SBJISETCS OTHUM K3 0a30BBIX IPEIMETOB HA YPOBHE CPEIHETO
obmero o0pasoBaHms, TaKk KaKk O0eCIeYWBAacT BO3MOXHOCTb W3YHCHHA KaK
JWCLMILIVH eCTeCTBEHHO-Hay4HON HAIIPABICHHOCTH, TaK M [yMaHUTapHOM.

Jlornueckoe MbIIIIeHHe, (GOpMHUpyeMoe IpH H3y4eHHHM O0yJarolMMHUCS
NOHATUHHBIX OCHOB FeOMETPHH U TIOCTPOSHHUH LIEITOUKH JIOTHIECKHX YTBEPKICHHH
B XOJ€ DEIICHHS TeOMETPHYECKUX 3a1ad, yMEHHE BBIABUTATb K OIPOBEPIaTh
TUTIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS MPU PEIISHHH 3a1ad eCTCCTBEHHO-
HAy4HOTO [IMKJI4, B YACTHOCTH U3 Kypca QU3HKH.

YMeHHE OpPUEHTHUPOBATHCSA B IPOCTPAHCTBE UIPAeT CYLIECTBEHHYIO POJb BO
BceX 00acTIX MesTelbHOCTH deloBeka. OpHeHTaIWs YeloBeka BO BPEMCHH H
IIPOCTPEaHCTBE — HEOOXOMMMOE YCIOBHE €ro COIMANLHOIO OprTHs, Qopma
OTpaXeHMsI OKPY)KaOIeTro MMpa, YCIOBHE YCIHEIIHOro MO3HAHMI 1 aKTUBHOTO
npeobpaszoBanus  aeiictBurenbHocTH.  OnepupoBaHHE — MPOCTPaHCTBEHHBIMU
ob0pazamMu OOBEAUHACT pa3Hble BUIbI y4eOHOM U TpYHOBOM JCATCIBHOCTH,



SBISETCS OOHUM M3 INIPOQECCHOHaNBbHO BaXKHBIX KadyeCTB, MOSTOMY AaKTyajbHa
3a7laya (QOPMHPOBAHUS y OOyHarOMWXCs MPOCTPAHCTBEHHOIO MBIIIEHUS KaK
PAasHOBHIHOCTH OOpa3sHOTO MBIIUIEHHS — CYIIECTBEHHOI0 KOMIIOHEHTA B
ITOATOTOBKE K IPAKTHYECKOH JEATENbHOCTH [10 MHOTUM HAIIPABICHUAM.

Ienes ocBoeHus mnporpaMmbl ydebHoro kypca «l'eomerpusi» Ha 6asoBom
ypoBHe o0OydeHHs — oO0meoOpa3oBaTesbHOe ¥ OOLIEKYJIBTYPHOE pa3sBUTHUE
obywaromuxcs — 4depe3  ofeclieueHHe  BO3MOXXKHOCTHA  MPHOOpPETEHHS U
MCIIOJIB30BAHUS CHCTEMATMYECKHX TeOMETPHYECKMX 3HaHUH ©  HeHCTBUH,
CIeHU(pUYHBIX TEOMETPUH, BO3MOXKHOCTH YCIEIIHOTO TPOIOIIKEHUS 00pa3oBaHst
I10 CIIELUATBHOCTSM, HE CBSI3aHHBIM C IPUKIIaJHBIM UCIIOJIb30BAHUEM I'€OMETPHHU.

IIporpamma 1o reoMeTpuu Ha 0a30BOM YpPOBHE IIpelHa3HadeHa [is
00y4aromuxcsl CpelHeld IKOJBI, He MCIIBITHIBABIINX 3HAUUTEIBHBIX 3aTPyIHEHUN
Ha ypOBHE OCHOBHOIO o0mIero obpazoBanus. Takum obpazom, oOydaroruecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTL OOIIME MaTeMaTUYECKHEe YMEHHUS, CBS3aHHBIC
CO CHeIU(pUKON TeoOMeTpud M HeoOXONUMBIE [JIsI XU3HH B COBPEMEHHOM
obuectee. KpoMe 3TOro, oHM MMEIOT BO3MOXXHOCTH M3y4YHUTh I'eOMETpUIo Ooiee
rmy0OKo, eciy B JajbHeHIeM BO3HMKHET HEeOOXOAMMOCTh B TeOMETPHIECKHX
3HaHUsIX B Ipo(ecCHOHANBHOMN IeATeTHHOCTH.

JIOCTIDKEHUE I OCBOEHHUS MPOTpPaMMBl OOECIEUMBACTCA pPELICHUEM
COOTBETCTBYIOINMX  3a7ad. lIpHOpuTeTHRIMH 3aJadyaMHd  OCBOCHMS  Kypca
«['eomerpumn» Ha 6a3oBoM ypoBHe B 10—11 kaccax sSBusroTcs:

o (opMHpOBaHUE TIPEACTABIECHUS O TEOMETPHH KaK dYacTH MHUPOBOU

KYJBTYPBI U OCO3HaHME €€ B3aMMOCBS3U C OKPYKAIOIIAM MUPOM;

« (opMUpOBaHME IPENCTABICHUI O MHOTOTPAHHMKAX M TelaX BpallleHUs
KaK O BRXHEUIINX MaTEeMaTHYSCKAX MOJEIAX, TTO3BOJISIOLINX OINHCHIBATH
Y U3y4aTh pasHbIe SBIEHUS OKPYKAIOIIEro MUpa;

o (dopmupoBaHWe YyMEHHUS paclo3HaBaTh Ha dUYepTekaxX, MOJENIX U B
peaJibHOM MUpe MHOTOTPaHHUKY U TeJla BpallleHuUsT,

e OBJAJicHHEe MeTONaMH pellleHHs 3a1a4 Ha ITOCTPOeHUs Ha M300pakeHUsX
IIPOCTPaHCTBEHHBIX DUTYD;

o dopMmupoBaHHe yMEHHS OIIEPHPOBATH OCHOBHBIMU IOHATUSAMH O
MHOTOIPaHHUKAX U TeJlaX BpallleHUsI U MX OCHOBHBIMU CBOUCTBAMU;

o OBJajJicHMe  aAJITOPUTMaMH  peIleHHs  OCHOBHBIX  THIIOB  3alad;
bopMHpOBaHWEe yMEHHUS IIPOBOAUTH  HECJIOXHBIE  JOKas3aTesbHbIe
paccyXIeHUS B XOJE PEIIeHWs CTepeOMEeTpUYEecKUX 3a1ad U 3anay ¢
HNPaKTUYECKUM COJePKaHuEM;

e pa3BUTHE MHTE/UIEKTYalbHBIX U TBOPUECKUX criocobHocTE!
o0y4aroIuxcsi, IO3HABATEJIFHOM  aKTHBHOCTH, HWCCIEHOBaTENIbCKUX
yMeHUH, KpUTUIHOCTH MBITIIEHNUS;



+ (bopMupoBaHue QyHKIIHOHANBHOM I'PaMOTHOCTH, pelleBaHTHOH
TCOMETPHHM:  YMEHME paclO3HaBaThb MPOSBICHHS TeOMETPHYECKHX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEaNbHBIX KMU3HEHHKIX
CHTyalluiX W IIPW M3YYCHHH NPYIUX Y4eOHBIX IIPEIMETOB, TIPOSIBIIEHUS
3aBHCUMOCTEH M 3aKOHOMEpHOCTel, (OpMyNIHpoBaTh MX Ha S3bIKE
TCOMETPHHU U CO3AaBaTh I€OMETPUYECKHAE MOJENH, IPUMEHITh OCBOSHHBII
TCOMETPUYECKUM ammapar s pelleHus IPaKTUKO-OPHEHTUPOBAHHEIX
3allaq, MHTePIPETUPOBATE U OLIEHUBATH ITOTyYeHHbIE pe3yThTaThl.

OTnu4uTenbHOM 0COGEHHOCTBIO TPOrpaMMBl ABISETCH BKIIOUCHHE B Kypc
CICPCOMETpUM B Hadaje €ro H3y4YeHUs 3a/ad, pellaeMbIX Ha YpPOBHE
MHTYWTUBHOTO [O3HAHUS, U OPENEIEHHBIM 00pa3oM OpraHK30BaHHas paboTa Haj
HHMH, YTO CIIOCOOCTBYIOT pAa3sBUTHIO JIOTHYECKOTO U IIPOCTPAHCTBEHHOTO
MBILUTEHUA, CTUMYIHPYET TPOTEeKAHHEe HHTYUTHBHBIX IPOLIECCOB, MOTUBHPYET K
JaJIbHEUIIEMY H3yUEeHHUIO IpeaMETa.

Ipennourenue ornaéres HarIAAHO-KOHCTPYKTUBHOMY METOAY O0yUYEeHHUs, TO
CCTb TCOPETUYCCKUC 3HAHUSA MMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH IPEAMETHO-
MPaKTHIECKOH AeATENbHOCTH. PasBUTHe IIPOCTPaHCTBEHHBLIX IIPEJICTABIEHAN Y
YHalluXCAd B KypCe CTEPEOMETPUH MPOBOAWUTCS 32 CUET pelleHHs 3a71ad Ha
CONAHMC  IPOCTPAHCTBEHHBIX  00pa3soB M 3aJay Ha  OIEpHpOBaHUe
IPOCTPaHCTBEHHBIME  OOpasamu. Cosnanwe o6pasa MPOBOIUTCS C OIIOpo¥ Ha
HalliHOCT, a ONepUpPOBaHHME o00pa3oM — B  YCIOBMSX OTBJIEYEHHUS OT
HalIANHOCTH, MBICTIEHHOIO M3MCHEHHS €70 HCXOJHOI'O CONEPIKAHUSL.

OcHOBHBIE coflepKaTeNbHbIE TUHUH Kypca «['eomeTtprm» B 10-11 kmaccax:
«MnororparHUKIY, «IIpsAMbIe U IIITOCKOCTH B IIpocTpaHcTBey, «Tens BpareHusy,
«BEKTOpBI M KOOPIMHATEI B POCTPAHCTBE. DopMUpPOBaHKE JIOTHUECKUX yMEHHU
PacClIpelie/iAeTCs HE TOJIBKO IO COMEPXKATENbHBEIM JIMHUAM, HO U [0 rOAaM
00yueHHs Ha YPOBHE CPe/HEro 00IIero o6pasoBaHs.

Conepxanne 06pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3ynbraram
OCBOCHHMs paboued IIporpaMMbl, pacHpefieéHHBIM TI0 ToaaM 00y4eHus,
CIPYKTYPHPOBAaHO TakuM 00pasoMm, 4TOOEI OBNAJEHHE TeOMEeTPHUECKUMH
TOHATHSAMM U HABBIKAMM OCYIIECTBILLIOCH IIOCIEN0BATENFHO U IIOCTYNATENbHO, C
CcO0MIO/IEHHEM TIPHHIKIIA [IPEEMCTBEHHOCTH, YTOGE! HOBBIE 3HAHMS BKIIOUATIHCH B
00IIyI0 CHCTeMy TeOMEeTPHYECKHX INpeNCTaBIeHH 00YYaIOIIHUXCSL,, . PACIIUPSS 1
yriy6iias eé, o6pasyst IpOYHbIE MHOKECTBEHHbIE CBS3M.

MECTO YYEBHOI'O KYPCA B YUYEFHOM ILIAHE

Ha usyuenne reomerpun oTBomutes 2 yaca B Henento B 10 ximacce U 1 yac B
Henenro B 11 knacce, Bcero 3a asa roga o0yuenus - 102 yue6HbIX Yaca.



CONEPKAHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMble U NJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHSTHSI  cTepeoMeTpuu. Toyka, mOpsaMas, IUIOCKOCTS,
npocrpancTBo. IloHsATHe 00 aKCHOMAaTH4eCKOM IIOCTPOEHUH CTEPEOMETPHHU:
aKCUOMBI CTEPEOMETPHU U CIEACTBUA U3 HUX. ,

B3anMHOe pacIoio)KeHHe TPSMBIX B IIPOCTPAHCTBE: IIEPECEKaroluecy,
mapajieibHble M CKpeuBarolyecss Ipsamble. [lapamneisbHOCT MPAMBIX U
INIOCKOCTEHd B  TIPOCTpPAHCTBE: MapajlleNIbHBIE IPSMEBIE B IPOCTPAHCTBE;
NapajIeNbHOCTh TPEX MPSIMBIX; MapaLIeIbHOCTh NIPSAMOM M INTOCKOCTH. YTIIBL C
COHANpPABJICHHBIMU CTOPOHAMH; YIOJI MEXAY IHpPAMBIMH B IIPOCTPAHCTBE.
[TapaniensHOCTE IJIOCKOCTEH: napasuielIbHbBIe IIJIOCKOCTH; CBOMCTBA
mapalmelbHbIX  [uockocteit. [Ipocreiiue IPOCTpaHCTBEHHBIE (QUIYPHl HA
ITOCKOCTH: TETPa’Ip, KyO, mapaenenues; IOCTPOSHUE CEYEHUH.

IleprieH IUKYISPHOCTD MPSIMOK U IJIOCKOCTH: IEPIIEHIUKYIIAPHBIC TIPSIMbIC B
IPOCTPAHCTBE, INpsAMble MapajulelbHble U IEPIEHAMKYJIAPHBIE K ILIOCKOCTH,
TpU3HAK TEPHeHANKYSIPHOCTH TpSMOW W IITOCKOCTH, TeopeMa O TIpsIMO#
IEPIEeHAUKYJIAPHON TIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YroJi MeXIy NpsSMO# H
IUIOCKOCTBIO;  OABYTPAHHBIM  yrojl, JIMHEHHBIM Yrojl ABYIpaHHOTO  yIvIa.
IleprneHauKyIIp U HAKIOHHBIE: PACCTOSHHUE OT TOYKHU O ILIOCKOCTH, PACCTOSHUE
OT mOpaMOHM [0  IUIOCKOCTH, NpOeKuuss  (GUIYpsl  Ha  IUIOCKOCTb.
[lepneHIUKYISIPHOCTh  IUIOCKOCTEH: TMPU3HAK  TEPIEHIUKYISIPHOCTH  IBYX
mtockocTelt. Teopema o TpEX NneprneHAUKYIIIpax.

MHororpaHHUKH

HOHEITI/IG MHOI"OI"paHHI/IKa, OCHOBHEIC DJICMCHTEI MHOI‘OFpaHHI/IKa, BBIH}/KJ'IBIG
Y HEBLIMYKIIble MHOTOIPAHHUKY; pa3BEPTKA MHOTOrpaHHuKa. IIpusmc: n-yronpHas
IpU3Ma; TPaHW W OCHOBAHHS TPU3MBI; IpsiMasi ¥ HAaKJIOHHAs IIPU3MBI, OOKOBas 1
TTOJIHAs MTOBEPXHOCTh TTPU3MBEL. [Tapannenenunes, TIPSIMOYTOJIBHBIH
mapajuienenvnesl U ero cBodcTsa. Ilupammma: n-yrojgpHas NHMpaMUzd, IpaHd X
OCHOBaHME THpaMUIbl; O0KOBas U II0JIHAs [IOBEPXHOCTE MMPAMUBL; IPaBUIIBHASA 1
yceudHHAd OUpaMHuga. OJIEMEeHTHl [puUsMbl M nupaMuisl. IIpaBunbpHbIe
MHOTOIPaHHUKH: IIOHSATUE MPaBUIBHOIO MHOTOTPAHHHUKA; IPaBUIIbHAS IPU3Ma U
IpaBUJIbHAS THPAMKAQ; TPABUIBHAS TpeyrolbHas NWpaMUAa ¥ MPaBHIBHBIN
Terpasap; KyO. IlpeacraBrneHue O NpaBUIBHBIX MHOTOTPAaHHMKAX: OKTadIp,
nonexa’p u ukocasap. CedeHus IpU3MBbl U ITHPaMUIbL.

CUMMETpHs B IPOCTPAHCTBE: CHMMETPUs OTHOCHUTEIHLHO TOYKH, MPSIMOIL,
[UIOCKOCTH.  OJIEMEHTBl CHUMMETPUM B = [HUpaMHAaX, Iapajieelnunenax,
MPaBHIBHBIX MHOTOTpaHHUKAX.



Brluucnenue 25eMEHTOB MHOTOIPaHHHMKOB: p&0pa, JuaroHaiu, YIJbL
[Tmomane OOKOBOM IIOBEPXHOCTHM U TOJNHOM TOBEPXHOCTH MPSIMOM MpPHU3MEI,
IUIOIIaJh OCHOBaHWM, TeopeMa O OOKOBOM IIOBEPXHOCTH HPSMON ITPHU3MBL
ITnomane ©OOKOBOM IIOBEPXHOCTH U IIOBEPXHOCTH IIPaBUJIBHOY IHPaMHUJEL
TeopeMa O IUIom@AAu yceu€HHoHM nupamuisl. lloHsaTtue 06 06BEMe. OObEM
NUPaMUJIbL, IPU3MBI.

[Tomobubie Tema B mnpoctpaHcTBe. COOTHOLIGHHS MEXAYy ILIOMIANSMU
TTOBepXHOCTEH, 00BEMaMH TOTOOHBIX TeIl.

11 KUIACC

Tena Bpawuenus

Hunuanpudeckas IIOBEPXHOCTB, obpazytomiue [[MTHHIPUYECKOH
TIOBEPXHOCTH, OCH IUIWHAPUYECKOW NOBEpXHOCTH. Llunmuump: OCHOBAaHHS K
OOKOBas IMOBEPXHOCTh, O00Opa3ylolas ¥ OCh; IUIOHmaAb OOKOBOM M IIOJNIHOH
TIOBEPXHOCTH.

Konnueckas mOBepXHOCTh, 00pa3yloliue KOHUYECKON MOBEPXHOCTH, OCh U
BepILHA KOHHYECKOM moBepxHocTH. KoHyc: ocHOBaHKE U BeplIlMHA, 00pasylouas
H OCbh, IUIOMAnb OOKOBOH ¥ TIOMHOM IIOBEPXHOCTH. YCEYEHHBIA KOHYC!
o0pa3yroliie ¥ BLICOTa; OCHOBAaHUS U OOKOBAas TOBEPXHOCTB.

Cdepa ¥ map: IEHTp, pamuyc, OUaMeTp; IUIOMIAfb IIOBEPXHOCTH COEPHL.
Bzaumuoe pacronoxenue chepbl U INIOCKOCTH; KacaTenbHas IIJIOCKOCTb K cdepe;
IIoaas cepsl.

H300paskenwre Tel BpallleHNUs Ha TUIOCKOCTH. Pa3BEépTka IunuHIpa 1 KOHycCa.

KoMmOuHanmuu Tel BpalleHWws ¥  MHOTOTPaHHMKOB. MHOTOTpaHHUK,
OTIHCAaHHBIA OKoJI0 cdeprl; cdepa, BIMCAHHAs B MHOIOIPaHHHK, WIH TEJIO
BpallleHHd.

[Tonsitue 06 066EMe. OcHOBHEIE cBOiicTBa 00BEMOB Teul. TeopeMa 00 00BEME
IpAMOYTOIBHOTO IapajyieNenunena W cieAcTBus M3 Hed. OOBEM IMIHHIpA,
xornyca. O6BEM IIapa ¥ IO Chephl.

ITomoOHble Tema B mpocTpaHcTBe. COOTHOLICHHSA MEXAY ILIOIMAIMU
TIOBEPXHOCTEH, 00BEMaMHU TOZOOHBIX Tell.

Ceyenus wuunuHapa (mapauleibHO M IEPIEHAUKYISPHO OCH), CEeYEeHUS
KoHyca (mapajieJbHOe OCHOBAHMIO M IPOXOJUIIee 4epe3 BEepLIMHY), CeYeHHUS
mapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha IIOCKOCTH U B IpocTpaHcTe. CIIOXKEHUE M BEIYUTAHHUE BEKTOPOB.
VYMHOXeHHe BeKTopa Ha 4uclio. PasnoxeHue BEKTopa 10 TpEM HeKOMILIaHAPHBIM
BekTOopaM. IlpaBuio mapainenenurena. PemreHue 3amad, CBS3aHHBIX C
MpUMEHeHHeM TIpaBUJ [OeHUCTBUM ¢ BeKkTopamu. IIpsMoyroibHas CHCTEMa



KoopauHaT B ImpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocreiiline 3amaud B
KOOpIMHATaX. YToN MexHay BekTopamu. CKalspHOe NpOW3BENeHHE BEKTODPOB.
Berunciienue yrios MexIy MpAMBIME U IUIOCKOCTSMH. KoOpAMHATHO-BEKTOPHbII
METO/] [IPH PEIIEHUU FeOMETPUUICCKUX 3a/a4.



INTAHUPYEMBIE PE3YJIBTATHI
JNMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE  pPe3yNBTATHl OCBOEHHS MPOrPAMMEL y4ebHOro mpenmMera
«MareMaTHKa XapaKTepU3yIOTC:

I'pasknanckoe BocnuTanue:

C(hOpMHUPOBAHHOCTBIO TPAXKAAHCKON [TO3HITHH obydaromerocs: Kak akTHBHOTO
W OTBETCTBCHHOTO 4JI€HA POCCHHCKOro OOIIecTBa, IPe[CTaBICHHEM O
MATEMaTHIECKMX OCHOBAX (YHKUMOHMPOBAHMS DA3iMYHBIX CTPYKTYD, SBICHHI,
IPONEAyp TpaXNaHCKOro oOmectsa (BBIOOPHL, ONPOCEI U TIp.), yMEHHEM
B3aMMOJISHCTBOBATE C COLMANBHBIMA HMHCTUTYTAMH B COOTBETCTBUH C UX
(GYHKIUAMY ¥ Ha3HAYEHUEM.

IlaTpuoTHYeCcKOe BocHTAHHE:

C(hOPMHUPOBAHHOCTBIO POCCHICKOM TPak TaHCKOMN UIEHTUYHOCTH, YBAXKEHHS K
[IPOLLIOMY ¥ HACTOSIIEMY POCCUMCKON MaTEMAaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTIDKEHUAM POCCHHCKUX MATEMATUKOB M POCCHICKOM MaTeMaTUIeCKOM KOk,
K HCIOJIb30BAHUIO 3THX NOCTIKEHUH B JPYrHX HAyKax, TEXHOJIOTHAX, chepax
59KOHOMMKH.

HyX0BHO-HPaBCTBEHHOI0 BOCIIUTAHUA:

OCO3HaHHUEM IyXOBHBIX LIEHHOCTeH POCCUICKOTO Hapo/a;
C(OPMHUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHHSA, STHYECKOLO [IOBEJICHUS,
CBA3AHHOTO C TIPAKTHYECKUM NPUMEHEHHEM JOCTIDKSHU M HAYKH U NesATeNbHOCThIO
YH4EHOTO; OCO3HAHUEM JIAYHOTO BKJI/A B IOCTPOEHHE YCTOMIHBOrO Oynymero.

JCTeTHYEeCKOe BOCIIUTAHHE:

OCTETUHCCKUM OTHOILICHUEM K MHDY, BKIIOYas 3CTETHKY MATEMATHUECKHX
3aKOHOMEpPHOCTET, O00BEKTOB, 3ajgad, peLIeHUH, paccyXaeHuUH;
BOCIPUUMHHMBOCTBIO K MaTEMAaTUYECKMM acCIeKTaM Pa3iUuHbIX BUIOB HCKYCCTBA.

Dusznyeckoe BOCHUTAHHE:

C(OPMHPOBaHHOCTBIO YMEHHS INPUMEHSITh MaTeMaTHdecKhe 3HAHWS B
MHTEpecax 310pOBOTO M 6e30II1aCHOTO 00pa3a XKHU3HHU, OTBETCTBEHHOTO OTHOIIECHHS
K CBOEMY 3JIOPOBBIO (30pOBOE NHTAHHE, COANAHCHPOBAHHEIN PEXKUM 3aHATHN H

OTAbIXa, peryjsipHas usnyeckas aKTUBHOCTH); (busuuecKoro
COBEPLICHCTBOBAHHUS, npu 3aHATUSIX CIOPTHBHO-03/I0POBUTEIHHOM
AeSTeNbHOCTBIO.

TpynoBoe BoctiuTanme:

TOTOBHOCTBIO K TPYZIy, OCO3HAHWEM LIEHHOCTH TPYHOIIOOUS, MHTEPECOM K
pasnuuHeIM  cepaM  IpOGECCHOHANBEHONM  AESTENbHOCTH, CBA3aHHBIM  C
MaTEMATHKOH M € NPUIOKEHHSIMH, YMEHHEM COBEpIIATh OCO3HAHHEIA BBIGOP
Oynyme#f mpodeccMM M pean30BEIBATE COOCTBEHHBIE >KM3HEHHEBIE [IJIAHbL



[OTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHICCKOMY 00pa3oBaHuio |
caM000pa30BaHN0 Ha TPOTHKEHUH Bcell JXKW3HM, TOTOBHOCTBIO K aKTUBHOMY
YUACTHIO B PEINEHUH TIPAKTUYECKIX 32131 MaTeMaTU4eCKON HalpaBICHHOCTH.

IK0JOrH4ecKoe BOCIIUTAHUE:!

c(OPMUPOBAHHOCTEIO SKOJIOTHUECKOM KyJBTYpBI, IIOHMMAaHUEM BIHSHUA
COLMATPHO-3KOHOMUYECKHUX IIPOIECCOB Ha COCTOSHUE TIPUPOJIHOM ¥ COLUANBHOM
Cpelsl, OCO3HaHWEM rmo6albHOrO  Xapakrepa  OKOJIOTMYECKHX npobiem,
opvenTaiiell Ha NpHUMeHEeHHe MaTeMaTHIecKnX 3HAHUM O pelleHus 3a1ad B
obnacTi OKpyXarole#l cpelsl, I[UIAHUPOBAHKS IOCTYIIKOB 1 OlLIEHKH HX
BO3MOJKHBIX IIOCJIEICTBUM I OKPYKAIOLIEH CPeTIbL.

IlenHoCTH HAYYHOIO MO3HAHMUS:

c(hOPMHUPOBAHHOCTBIO MHPOBO33PEHHA, COOTBETCTBYIOUIETO COBpEMEHHOMY
YpOBHIO  Pa3sBUTHS HayKd H OOIIIeCTBEHHON  TIPakTHKH, TOHAMaHHEM
MaTeMaTHUecKOH HaykKd Kak chepsl 4elOBEeYeCKOH MAEATENbHOCTH, ITalloB eé
pasBATHSA ¥ 3HAYMMOCTH JULL DPasBUTHA LHUBHIH3ALNH, OBJIAZICHHAEM SI3BIKOM
MATEMATHKHE U MaTeMAaTUUecKOW KyJIbTypOH Kak CpelCTBOM IIO3HAHUS MHpa,
TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYIO M HCCIIENOBATCIBCKYTO NesSTeNLHOCTD
WHIMBHIYAIBHO U B TPYTIIIE.

METAIPEJIMETHBIE PE3YJIBTATBI

MeTanpeMETHbIE Pe3yJIbTaTbhl OCBOCHHA INPOTPAMMBI y4eGHOTO IMpeaAMETa
«MareMaTHKa» XapaKTepu3yoTCs OBIIA/ICHUEM YHUBEPCalbHBIMU
HO3HAGAMETbHbIMU  OelicmeuaMY, — YHUBEPCANbHbIMU  KOMMYEUKAMUEHOIMU
deiicneusm, YHUEEPCAbHbIMU PESyNAMUEHIMU OeUCTIBUAMU.

1)  Vuugepcanvhvie — NO3HAGAMEbHbIE Oeticmeus,  obecnequsarom
popmupoeanue 6a306b1X KOZHUMUBHBIX T1POYECCO8 obyuarowuxcsa (oceoeHue
Memodo8  NO3HAHUA — OKpyoJcanwezo — Mupd;,  NMpumenenue  JI0ZUHECKUL,
HCCne006aMeNbCKUX ONepayull, YMeHull pabomame ¢ ungopmayuers).

Ba3oBble Joruvueckue JeHCTBUS:

e BEIABIATD U XaPAKTEPU30BATh CYLIECTBEHHBIEC IPHA3HAKYA MATEMaTHHCCKIX
OGBEKTOB, TOHATHH, OTHONIEHWMH MEXIy HOHATHAME; (OpMYIMpOBaTh
onpejielieHusl  NOHATHH, yCTaHABIMBATH CYLIECTBEHHEA  IPHU3HAK
kiaccudUKaIuy, OCHOBAHMS A7 OOOOIICHMA W CpaBHEHHMA, KPUTCPHH
IPOBOJMMOTO aHANN34;

e BOCHpHHHMATh, (OPMYIHPOBaTH M  NPEOOPA3OBBIBATE  CYMICHHUI:
YTBEpAUTENbHbIC U OTPUIATENbHBIE, CHMHUYHBIC, €HaCTHBIC H obmue;
YCIIOBHBIE;

e BLISBISTH  MAaTeMaTWdecKue  3aKOHOMEPHOCTH, — B3auMOCBASM U
npoTHBOpeuMs B (aKTaX, NAHHBIX, HAOMONECHHUSX H YTBEPIKACHHUAX,



npemyiaraTb ~ KpUTEpPHM Ui BBIABIEHUS  3aKOHOMEDHOCTEH |
[IPOTHBOPEYINIL;

o JIENATh BBIBOJBI C HCIIOJIIB30BAHUEM 3aKOHOB JIOTMKH, NETYKTUBHBIX H
UHIYKTHBHBIX YMO3AKIIOUEHNUH, YMO3AK/IIOUCHUH 10 aHAJIOTHH;

s IPOBOJUTH CaMOCTOSTEIIFHO Jl0Ka3aTelIbcTBa ~ MaTeMaTHUYECKUX
YTBEpXKAEeHUN (IpsIMble U OT MPOTHUBHOTO), BRICTPAUBATh apryMEHTAIHIO,
NPUBOAUTL HPUMEpPHl U KOHTPIpPUMEPHI; 00OCHOBBIBATH COOCTBEHHEIE
CYXII€HUsI U BBIBOJIBI;

e BBIOMpaTH CIOCOO pelleHus y4eOHOW 3amaul (CpaBHMBAT: HECKOJBKO
BapUAHTOB pElIeHHUs, BBIOMpaTh HauOoJee TMOAXOAANIMM ¢ Y4ETOM
CaMOCTOSITENIbHO BBIZICIEHHBIX KPUTEPUEB).

Bba3oBble nccienoBaTtebcKue 1ecTBHSA:

» HCIIOJB30BaTh BOIIPOCHI KaK HCCIENOBATEILCKUN WHCTPYMEHT MO3HAHMUS,
(GopMyIHpOBaTh BOIPOCH], (HUKCHPYIOUTHE MPOTUBOpeUne, podieMy,
YyCT@HaBIMBAaTh MCKOMOE U  JaHHOoe, (GOpMHUpOBaTH  TUIIOTE3Y,
apryMEHTHpPOBATh CBOIO TIO3UIINIO, MHEHUE;

e TPOBOAWTH CaMOCTOSITEITFHO CILTAHUPOBAHHEIHT 9KCIIEPUMEHT,
WCClIe[IOBaHHE II0 YCTAHOBJIIGHUIO OCOOGHHOCTEH MaTenaTHYecKoro
o0bekTa, SBIEHHUS, IIPOIeCcCa, BBIIBICHUIO 3aBUCHUMOCTEH  MEXITY
00BEeKTaMHU, IBIECHUAMH, IIPOLIECCaMU;

e CaMOCTOSTENbHO (GOPMYIUPOBATh 0OOOIEHNS U BEIBOBI IO PE3ybTaTaM
IPOBEeNEHHOTO HaAOJIONEeHUs, MCCIEeNOBaHMUs, OLEHUBATH JOCTOBEPHOCTD
TIOJIY9€HHBIX pe3yNbTaTOB, BEIBOJIOB U 0000IEHNH;

e IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOLIECCa, @ TAKKe BBIIBUTATb
IPEAIIONOKEHUS O €0 Pa3BUTUH B HOBBIX YCJIOBUSIX.

Padora ¢ nndopmaunueii:

e BBIABIATH AeGUIUTH UHGOPMAIUU, NAHHBIX, HEOOXOIUMEI¥ IS OTBETA
Ha BOIIPOC U JJIsl pelleHUs 3a/1a4H;

o BBHIOWpaTh HWHQOPMAIMIO M3  HCTOYHWUKOB  PAa3IM4YHBIX  THUIIOB,
aHaTM3UPOBaTh, CHCTEMATH3UPOBATh M WHTEPIPETUPOBATE WH(OPMALUIO
Pa3IUYHbIX BUAOB U (POpM IpeacTaBIeHNUS;

s CTPYKTYPHUPOBaTh HH(OPMAIIHIO, IIPEJCTABNIATE €€ B pas3iIMuHbIX (OopMax,
WUTIOCTPUPOBATH IpaduuecKy;

e OLIEHUBAThH HaA&KHOCTD uHbOpMAaIN o CaMOCTOSITENIEHO
cOPMYIUPOBAHHBIM KPUTEPUSIM.

2)  VHusepcanvnvie KOMMYHUKamugHole  Oelicmsus,  of2cnevusaiom

choOpMUPOBAHHOCHb COYUANLHBIX HABLIKOE 0OYHAIOUJUXCAL.

OO0weHue:



BOCIPHHUMATE ¥ (QOPMYyNHpPOBATh CYXIEHHA B COOTBETCTBHU ¢
YCTIOBUSIMHU M LENSMH OOIIEHUS; SICHO, TOYHO, IPAMOTHO BEIPAXaTh CBOIO
TOYKY 3pCHHS B YCTHBIX U NHUCBMEHHBIX TEKCTaX, NAaBaTh IOSCHEHHS II0
X0y pelIeHHs 3a/ja4u, KOMMCHTHPOBATH II0JIyIEeHHBIH Pe3yIbTaT; |

B X0/l 00CYKIeHHs 3a]aBaTh BOMIPOCHI I10 CYIIECTBY 0OCYKIAEMOil TEMBI,
IIPOGIIEMBI, pelaeMol 3a/1aut, BHICKA3BIBATh HIEH, HAllEIEHHbIE Ha OKMCK
peIIeHUs; COMOCTaBIATE CBOM CYKAEHHUS C CYXOSHHSIMH JApYTHX
YYacCTHHKOB JHajiora, oOHapyXXHBaTh pasiMyhe M CXOJCTBO IO3WIHUIL, B
KOPPEKTHOH opMe GpopMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATE  DPE3yJNbTaThl  pelIeHWus  3a]aud,  OKCIIEPUMEHTa,
UCCICOBaHKs,  IPOEKTa;  CaMOCTOATENBHO  BBIOMpaTh  (opMaT
BBICTYTUIEHUS ¢ YUETOM 337124 IIPE3eHTALNH 1 OCOOEHHOCTEH ayIUTOpHH.

CotpynHu4ecTBo:

3)

MOHMMATh ¥ HCIONB30BAaTh  IIPEUMYINECTBA  KOMAaHIHOM
WHIVBHAYaIHHOM PaOOTEI IPH pPElLIeHNH YIeOHbIX 3a1a4; IPUHUMATE 1[e/b
COBMECTHOH [EATENbHOCTH, IUIaHHPOBATH OPraHM3alHi0 COBMECTHOM
paboTEI, pacTipe/IeNaTh BUIEI paboT, TOTOBAPUBATECS, 00CYXKIATh IPOIIECe
1 pe3ynsTar paboThl, 0600IaTh MHEHHS HECKOJIBKUX JIFONEH;
y4acTBOBATEH B IPYIIIOBBIX (hopMax paboTel (00Cy K aeH s, 0OOMEH MHEHUH,
«MO3rOBBIE IITYPMbI» W HHEIE); BBIIONHATH CBOKO YacTh paboOThl u
KOOPAMHHMPOBATh CBOM [JEUCTBHS C JpPYTHMH YiIeHaMH KOMAaHJIBI,
OLIEHMBATh KAYECTBO CBOErO BKJIaJa B OOLIMH MPOAYKT IO KPUTEPHUSIM,
chopMyIMPOBaHHBIM YIaCTHUKAMH B3aUMOIEHCTBHS.

Yuueepcanvuvie  pezynsamusHble Oelicmaus, obecneuusaiom

gbOlelpOGGHlle CMbICIIOBbIX YCMAHOBOK U HCUSHEHHLIX HABLIKOE JTUYHOCHIU.
CaMOOpFaHH3aHHHZ

COCTaBJIATH ILJIaH, AITOPUTM PELIEHHs 3a/1a4u, BEIOUPATh CIIOCOD peleHus
¢ y4€TOM MMEIOIIUXCSA PECYPCOB B COOCTBEHHBIX BOZMOXHOCTEH,
apryMeHTHPOBATb U KOPPEKTUPOBATh BApHUAHTHI PelIeHUH ¢ Y4ETOM HOBOM
UH)OpPMAITHH.

CaMOKOHTPOJIb:

BJIaZeTb HaBbIKaMU I[I03HABATEJBHOH peQUIeKCHH Kak OCO3HAHHS
COBEpIIAeMBIX AEHCTBUN U MBICIUTENBHBIX TMPOIECCOB, UX PE3yIbTaTOB;
BIaJETh CIOCOOaMH  CaMOIIpOBEpPKH, CaMOKOHTPOJS —TIIpollecca W
pe3yibTaTta pelIeHnAs MaTeMaTHIeCKON 3a1aty;

IIPENIBUAETh TPYLHOCTH, KOTOpBIE MOTYT BO3HHKHYTH TIPH PEIICHUU
3aa4y, BHOCUTh KOPPEKTHBBEl B JESATENbHOCTH Ha OCHOBE HOBBIX
0OCTOATENBCTB, JAaHHBIX, HAWIEHHBIX OIIUOOK, BEISIBICHHBIX TPYAHOCTEH;



e OLICHUBATb COOTBETCTBUE pe3yJibTara LEJd U YCIOBHUSIM, OOBICHITH
IIPAYWHEL JOCTH)KEHUS WM HENOCTHXKEHUS Pe3yNbTaTOB AeSTENbHOCTH,
HaXOAWUTh OLMIUOKY, [aBaATh OLEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

10 KJIACC

OriepupoBaTh MOHATHSIMH: TOUKa, TTPSIMast, TIOCKOCTb.

[TpUMeHATh aKCHOMBEI CTePEOMETPHH W CISACTBHS W3 HHUX TIPU PEIICHUH
reOMEeTPUIECKUX 3a]1a4.

OmneprpoBatTh MOHATUIME: NTAPAIUICTFHOCTS U MEPHIEHANKYIIPHOCTE MPIMBIX
U TIOCKOCTEH.

KrnaccubuiupoBaTh B3aUMHOE pPAclOJIOKEHUE HPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh IIOHATHSAME: IBYTPAaHHBIA YroJ, T'paHW OBYTPAHHOIO YIUI4,
pedpo JABYTpaHHOTO YTJIa; JUHEHHBIHA yrol ABYTPaHHOIO yTia; IpajycHas Mepa
IBYTPaHHOTO yTJIa.

OnepupoBaTh TOHATHSMHU: MHOTOIPAaHHUK, BBIITYKJIBIA UM HEBBIILYKJIbIH
MHOTOTPaHHHUK, 3JIeMEHThI MHOTOTPaHHUKa, IPaBUIIbHBIN MHOTOIPaHHUK.

PacrosHaBaTh OCHOBHBIE BHIBI MHOTOIPaHHHWKOB (TIHpaMua; IpuU3Ma,
IpAMOYTOIBHBIN Tapauienenunes, Ky0).

KnaccudbunyposaTs  MHOTOTDaHHHKHM,  BbIOMpas ~ OCHOBaHMS Ul
KgaccuGuKaryy (BBIIYKNbIE W HEBBIIYKIble MHOTOTPAHHUKH; IIPaBUNIBHBIE
MHOTOTPaHHUKH; IPSIMbIe U HAKJIOHHbIE TTPU3MEI, TTapajlIeIeIAIIeab).

OrneprpoBaTh MOHATHSIMHE: CEKyIas MNOCKOCTh, CeUeHUe MHOTOIPaHHUKOB.

OO6BACHATD IIPHUHIIMIIL [IOCTPOSHUS CEISHUH, NCTIONIB3YST METO CIEHOB.

CTpouTh Cce4YeHMsS MHOTOTPAHHHUKOB METOAOM  CJIENOB, BEHIIOIHATH
(BBIHOCHBIE) IIIOCKHME YEPTENXHM H3 PHUCYHKOB IPOCTHIX OOBEMHEIX (UIYp: BHI
CBepXy, COOKY, CHU3Y.

PemmaTh 3a0aui Ha HAXOKIEHWE TEOMETPUUECKUX BEJUUKH 110 00pasliaM UIIN
aNropuTMaM, TPHUMEHSIS W3BECTHBIC AHATUTUYECKHE METOAbl IpH pPELIeHWH
CTaHIapPTHBIX MaTeMAaTHYeCKHUX 3a/1a4 Ha BEIUHCICHUE PACCTOSHUN MEXIY IBYMS
TOYKaM#, OT TOYKH JO IPAMOH, OT TOYKH [JO IUIOCKOCTH, MeXIy
CKPEeIIUBAIOIMUCS TTPSIMBIMH. -

PelaTs 3aaud Ha HaXOXK(eHHe TeOMETPHUECKUX BEIMUYMH 110 00pasuaM MUiIn
aITOPUTMAaM, IIPUMEHSS W3BECTHBIE AaHAJUTHYECKUEe METOABl IIPH pelleHUN
CTAHJAPTHBIX MAaTeMAaTHYECKHWX 3a7ad Ha  BBIUMCIECHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIMMHUCS PSIMBIMH, MEXAYy MOpsIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMHU, ABYTPaHHBIX YTIJIOB.



Bbraucnate 00bEMBI M IUIOIAAY [IOBEPXHOCTEH MHOTOIPAHHUKOB (IIPH3Ma,
MApaMKjia) C TpHMEHeHHeM (OPMyJ; BBIYHCIATE COOTHOLIGHHS MEXIY
TLIOIASIMHU [TOBEPXHOCTEH, 00BEMaMH ITOOOHBIX MHOIOTPAHHUKOB.

OnepupoBaTh IOHATHAMH: CHMMETPHS B I[IPOCTPAHCTBE; IEHTP, OCh H
[JIOCKOCTh CHMMETPHH; IIEHTP, OCh U INIOCKOCTh CHMMETPHHU (PUIYPEL

M3BrnekaTh, mpeoOpa3oBBIBATE M HHTEPIPETHPOBATE HHAOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPHYECKHX (GHrypax, IPEACTaBICHHYIO Ha YepTexkax U
pUCYHKaX.

IlpuMenaTs reoMeTpudeckue (axTHl U pEIICHUS CTEPEOMETPUUYECKHX
3a71a4, NPEAIIoNaraoliiX HECKOIBKO IIaroB PeIleHus, eCIy YCJIOBHS IPUMEHEHUS]
3aJaHbl B sIBHOU hopme.

ITpumeHATs mpocTeifiie INporpaMMHBIE  CPEACTBA W SJIEKTPOHHO-
KOMMYHHKALIMOHHEIE CHCTEMEI IIPH pellleHNH CTePeOMeTPUIECKHXK 3a/1ad.

IlpuBOIUTE INpEMEphl MaTeMaTHYECKWX 3aKOHOMEPHOCTEH B INpUPOAE U
KM3HH, pacIIO3HABATh [IPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

IIpuMeHATs MONydeHHble 3HAHUS Ha NPaKTHKe: aHATH3UPOBATH peabHbIE
CUTyallMd ¥ TIPUMEHATh H3y4YeHHbIe IOHATHS B TIPOIleCCE IIOMCKAa peIIeHus
MareMaTH4eckd ChOPMYIHpPOBaHHOM TMpobieMbl, MOAETUPOBATL peaybHbIe
CUTyallud Ha sA3BIKE T'€OMETPHH, HCCIEIOBaTh IIOCTPOCHHBIE MOJAEIH C
HCIIOIb30BaHUEM I'€OMETPUUECKUX IIOHATHHN U TeOpeM, anmapaTa ajire Ipel; PeraTh
[IPAaKTUYECKUE 3a7a4l, CBI3aHHBIE C HAXOX/ICHHEM I'eOMEeTPHUIECKHX BEIHUUH.

11 KVIACC

OnepupoBaTh MOHATHAMHU: WIMHIpPUUECKAs IOBEPXHOCTh, 00pasyroIiue
MUIMHAPUYECKON  IOBEPXHOCTH;  LWIMHIAP;  KOHWYECKas  IIOBEPXHOCTD,
06pa3onmHe KOHUYECKOU ITIOBEPXHOCTH, KOHYC; C(bepI/IT—IeCKaSI ITIOBEPXHOCTE.

PacnioznaBsarts Tena BpaieHus (LUIMHAP, KOHYC, cdepa u 1ap).

OOBSICHATH CLIOCOOBI TTOTYUESHHUS Tell BpaIlleHHUs.

Krnaccudunuposars B3auMHOe pacroyokeHne cheprl u IIOCKOCTH.

OnepupoBaTh MOHITUSIMHU: IIAPOBOM CEIMEHT, OCHOBAHWE CErMEHTa, BBICOTA
CerMeHTa; LIapOBOH CIJIOH, OCHOBAHWE IIAPOBOI0 CJIOS, BBICOTA IIAPOBOIO CIIOL,
IIapOBOU CEKTOP.

Bpluucnars 00BEMBI M IUIOINAAM  I[IOBEPXHOCTEM Tel  BpallleHHs,
reOMeTpUUECKHX Tell ¢ TpUMEHEeHHEM QOopMYJI.

OnepupoBaTh NOHATHSIMM: MHOTOIPAHHUK, BIMCAHHBIE B cdepy U
ONKCaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpallEHHU.

BEIMUCATE COOTHOLICHUSI MEXIY ILIONIaIsIMU HOBerHOCTeH U ob6péMamu
ITOJTOOHEIX Tell.



Vzobpaxats m3ydaemsle ¢Guryps: or PYKH M C IPHUMEHEHHEM IpPOCTHIX
YePTEKHBIX HHCTPYMEHTOB.

BrInonnaTs (BeIHOCHEIE) ITOCKHE ICPTCIKU U3 PUCYHKOB IIPOCTEIX 00BEMHEIX
$uryp: Bux cBepxy, cOoKy, CHHU3Y; CTPOUTH CEUEHUS TEN BPaILleHUS.

M3BnekaTh, wuHTepmpeTupoBats u NpeoOpasoBEIBaTh HMHGOPMALHIO O
HPOCTPAHCTBEHHEIX ICOMETPUYECKUX GUTypax, IPe/CTABICHHYIO HA yeprexax u
PUCYHKaX.

OreprpoBath HOHSATHEM BEKTOD B IIPOCTPAHCTBE.

BBIMONHATE NEWCTBUS  ClOKEHHUS BCKTOPOB, BBIYHUTAHHA BEKTOPOB H
YMHOXCHHUA BEKTOPA HA YMCII0, OOBACHATD, KAKIMH CBOUCTBAMY OHH 061a/IAOT.

IIpumenaTs npasuio napannenenunena.

OrtepripoBaTh OHSTHAME: TeKapTOBEI KOOPAHHATHI B TPOCTPAHCTBE, BEKTOD,
MOZYJb  BEKTOpa, DaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YoM MEXIY
BCKTOpaMH, CKaJIpHOE MPOU3BEACHHE BEKTOPOB, KOIMHEAPHBIE 1 KOMILIaHapHBIE
BEKTOPBHI.

Haxonuts cymmy BekTOpOB 1 mpousseneHue BEKTOpa Ha YMCIIO, YTOI MEXKIY
BCKTOpamH, —CKalsIpHOE — TNPOM3BEJEHWe, pPacKIalbBaTh BEKTOP  I10 JIBYM
HEKOJUTHHEAPHBIM BEKTOPaM.

3a1aBaTh INIOCKOCTh YPABHEHHUEM B AEKapTOBOU CHCTEME KOOPIMHAT.

IlpumensTs reomerpudeckue (GaxTsl A PCIICHUS CTePEOMETPHUUECKUX
3ajlad, TIpEIoNararoUnX HECKOJIBKO IaroB PEINeHHUs, €CIU YCI0BHUS IPHMEHEHUS
3a/1aHbl B IBHOU (hopMe.

Pemars mpocrefimme reomerpuueckue 3anaun Ha pUMEHEHNE BEeKTOPHO-
KOOPJHUHATHOT'O METOLA.

PemaTs samaum Ha [OKA3ATENBCTBO MATEMATHUECKHX OTHOMSHHH It
HAXOKICHUE ICOMETPUIECKHX BEIIMYMH 110 00pa3laM UK anropuTMaM, IpHMeHss
M3BCCTHLIC METO/IBI IIPH PEIIEHUH CTAHAAPTHBIX MaTEMATHYECKUX 3a/1aY.

Ilpumenars  mpocreifiime  mporpammusie CpelcTBA M  BIEKTPOHHO-
KOMMYHUKallMOHHBIE CHCTEMBI [IPH PEIIEHHH CTePeOMETPHYECKHX 3a/a.

IIpHBOIUTE IPUMEPH MaTEMATHUECKHX 3aKOHOMEPHOCTE! B mpupome u
JKU3HH, pacIIO3HABATD IIPOSBIECHHE 3aKOHOB I'€OMETPHH B UCKYCCTBe.

IIpuMenaTs monydeHHble 3HAHHA HA IIPAKTHKE: aHAIU3UPOBATh peajbHble
CHTyallih W IPUMCHATE H3y9YeHHbIE TMOHATHSA B TIPOIlECCE IOMCKA peIIeHHs
MaTeMaTHIecKH  COPMYyTHPOBAHHONW MpoGIEME, MOJIEJIUPOBaTh  peabHBIE
CUTyalldd Ha S3bIKE TI€OMETPHH, WCCIEIOBATh MOCTPOEHHBIE MOJENH C
HUCIIOMb30BAaHMEM FEOMETPUIECKHX [IOHATHH U TEOPEM, allllapaTa areGphl; peraTs
IPAKTHIECKHE 3a/1aH, CBA3aHHBIC C HAX0XIEHHEM TeOMETPUYECKUX BeJIUYHH,
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YYHEBHO-METOANYECKOE OGECIIEYEHUE
OBPA30OBATEJIBHOTI'O ITPOIIECCA
OBSIBATEJIbHBIE YUYEBHBIE MATEPHAJIBI IS YUEHUKA

* Matematuka: anreGpa u Hauana MaTeMaTHIECKOIO aHATN3a, TeOMETPHS.
Ieometpus, 10-11 xmaccs/ Aranacsn JI.C., Bytysos B.®., Kagomues C.B. u

apyrue, AximonepHoe obiectBo «M3matenseTBo «ITpocremienne

METOAUYECKHUE MATEPHAJIBI JJISI YYUTEJIS

MU P®POBBIE OGPA3OBATEJBLHBIE PECYPCHI M1 PECYPCHI CETH

HUHTEPHET
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