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IHHOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma yue6HOTrOo Kypca «I'eomeTpusi» 0a30BOT0 YpOBHS JJIsi O0YYAIOIIHXCS
10 —11 xmaccoB pa3zpabotrana Ha ocHOBe DeAepanbHOTO rOCYIaPCTBEHHOTO 00Pa30BaTEIHLHOTO
CTaHJapTa cpeaHero odmero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHWM,
MPEIBSIBISEMBIX K MAaTEeMaTHUYECKOMY OOpa30BaHUIO, U TPATUIIMA POCCHIICKOTO 0Opa3oBaHUSI.
Peanmzanust  mporpaMmbel  oOecrieUMBAeT  OBJIAJICHUE  KIIFOUEBHIMH  KOMIICTEHIIMSMH,
COCTABIISIIOLIMMH OCHOBY JUIS CaMOpPa3BUTHS M HENPEpHIBHOIO 00pa30BaHUs, IEJIOCTHOCTD
OOIIEKYJIETYPHOTO, INYHOCTHOTO W TIO3HABATEILHOTO PA3BUTHUS JINYHOCTH O0YUYAFOIIAXCS.

HEJIX U3YYEHUSA YYEBHOTI'O KYPCA

BakHOCTH yueOHOro Kypca TeOMeTpHMHM Ha YPOBHE CpeIHero oOmero oOpa3oBaHUSA
00yCIIOBJICHa TPAKTUYECKOW 3HAYMMOCTHIO METANpPEAMETHBIX W MPEIMETHBIX pe3yIbTaTOB
00yueHUsI T€OMETPUU B HAIMPABJICHUH JUYHOCTHOTO Pa3BUTHA OOydaroummxcs, (OpMUPOBAHUA
(YHKIIMOHATIBHOM MaTeMaTH4ecKOW TIPAaMOTHOCTH, HM3YYEHUsS IPYTHX Y4eOHBIX IUCHUILIHH.
Pa3Butne y o0Oyd4aromuXCsl NMPaBWIBHBIX TNPEACTaBICHHH O CYIIHOCTH U TPOHCXOXKACHUU
reOMETPUYECKNX a0CTPaKIHii, COOTHOUIEHUH PEaJbHOTO M HACAIBHOIO, XapaKTepe OTPaKEHHS
MaTeMaTU4eCKON HayKOH SBJIEHHH M MPOLECCOB PealbHOTO MUpPA, MECTE TEOMETPUH B CHCTEME
HayK W PO MaTeMaTHYECKOr0 MOJEIMPOBAHHMA B HAYYHOM IIO3HAHUM M B IIPAKTHUKE
CrIocoOCTBYeT ()OPMUPOBAHHMIO HAYYHOTO MMPOBO33PEHHS YYaIIMXCs, a TaKKe KayecTB
MBIIIJICHUS, HEOOXOAUMBIX [UIS aJalTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpust sBIsleTcs OOHUM K3 0a30BBIX NPEAMETOB HAa YPOBHE CpPEAHEro OOILIEro
00pa3oBaHMs, TaK KaK 00ECHEeYMBAET BO3MOXKHOCTh M3YUYECHHUS KaK JUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HaNpaBIEHHOCTH, TaK U TyMaHUTApPHOH.

Jlornueckoe MbInuleHHE, (HOPMHUPYEMOe NPH U3YHYEHUH OOYYAIOIIMMUCS MOHATHUIHBIX
OCHOB TE€OMETPUU U TOCTPOSHHUU LETOYKH JIOTHUECKUX YTBEPXKACHHH B XOJE pEIICHUS
reOMETPUYECKUX 33/7a4, yMEHHE BBIJBUIaTb W ONPOBEPraTb T'MIIOTE3bl HEIOCPEICTBEHHO
UCIIONB3YIOTCSL TP PEIICHUH 3a/lad €CTEeCTBEHHO-HAYYHOTO IIMKJIA, B YAaCTHOCTH M3 Kypca
buU3HKH.

VMeHHe OpUEHTHPOBAThCSA B IPOCTPAHCTBE WIPAET CYLIECTBEHHYIO pOJIb BO BCEX
00JacTAX JeATeIbHOCTH uenoBeka. OpueHTalnus 4eaoBeKa BO BPEMEHU M IIPOCTPAHCTBE —
HEoOXOJMMOE YCIOBHE €ro COLMAIbHOTO OBITHS, (opMa OTPAKEHUs OKPYKAIOLIEro MHpA,
yCIOBHE YCHENIHOTO TIO3HAaHMSA W  aKTUBHOTO IpeoOpa3oBaHMsS  JAEHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMy 00bEUHAET pa3Hble BUIbI YUeOHOU U TPYJOBOH
JEATeNbHOCTH, SIBISICTCS OJHUM M3 NMPO(ECCHOHATBLHO BaKHBIX KAadeCTB, MOITOMY aKTyallbHA
3ajada (GopMHUpOBaHHA y OOYdarOIIMXCs MPOCTPAHCTBEHHOTO MBIIIIEHHUS KaK Pa3HOBUAHOCTU
00pa3HOTO MBIIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B IIOATOTOBKE K IIPAKTHUECKON
AEATENBHOCTH 110 MHOTUM HAIIPaBJICHUSIM.

Ilens ocBOeHHA MporpaMmsl yaeOHOTo Kypea «I'eomeTpus» Ha 6a30BOM ypOBHE 00y4eHHS
— obmeoOpa3oBaTenbHOE U OOIICKYJIBTYpHOE pa3BUTHE OOydYaroIIMXcs uepe3 oOecredeHHe
BO3MOXKHOCTH HPUOOPETEHHS] U HCIIOJIB30BAHUS CUCTEMATHYECKUX T€OMETPHUYECKUX 3HAHUH U
AeHCTBHH, cienn(UIHBIX TEOMETPHH, BOZMOKHOCTH YCIEIIHOTO MPOAOKEHUS 00pa30BaHUs MO
CTIEIMATBHOCTSIM, HE CBA3aHHBIM C IIPHUKJIAIHBIM HCIIOIb30BaHUEM F€OMETPHUH.

[IporpaMma mo reomeTpuu Ha 0a30BOM YpOBHE IpeAHAa3HAuYeHa IS OOYyYarOIIUXCS
CpenHel IIKOJbI, HE HCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHHH HAa YpPOBHE OCHOBHOIO
obuiero obOpasoBanus. Takum oOpa3om, oOydaromuecst Ha 6a30BOM YPOBHE JOJIKHBI OCBOHTb
o0IIre MaTeMaTn4ecKue YMEHUs], CBA3aHHbBIE CO CHEHU(HUKON reoMeTpun U HeOOXOIUMBbIE IS
’KU3HH B COBpEMEHHOM ob1ecTBe. KpoMe 3T0ro, OHM MMEIOT BO3MOKHOCTh H3YUUTh T€OMETPUIO



Oosiee riryOOKO, €CITU B JalibHEHIIeM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUECKUX 3HAHHSX B
PO eCCHOHAIBHON JIEeATETLHOCTH.

JIoCTHXKEHHE 1IeTTH OCBOEHUS MTPOrpaMMbl 00ECIIeUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3anad. [IpuopureTHbIMU 3a1aduaMu OcBOeHUs Kypca «['eomeTpun» Ha 6a30BoM ypoBHEe B 10—11
KJ1accax sIBJISIOTCSA:

e (opMupoBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJNbTYyphl U

OCO3HaHHUE €€ B3aMMOCBSI3H C OKPY>KaIOLIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTpaHHUKaX M TelaxX BpaLICHUs Kak o
BAKHEHIIINX MaTeMaTHUYECKUX MOJEINSX, MTO3BOJISIIOIIMX ONUCHIBATh U U3y4YaTh pa3HbIE
SBJICHUS OKPY>KAIOIIEr0 MUPa;

e (opMupoBaHHE YMEHHs paclo3HaBaTh Ha UYEPTEXkKax, MOJCISAX M B PEATHHOM MHpPE
MHOT'OI'pPaHHMKH U TeJla BpallleHUs;

e OBJAQJICHHE METOAAMU pELIeHHs 3aJad Ha IOCTPOCHHUS Ha HU300pAKEHUIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (opMupoBaHME YMEHHs ONEPUPOBATh OCHOBHBIMHM MOHATUSMH O MHOTOTPAaHHHKAaX U
Teax BpallleHUs] U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIQJICHHE AJITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3ajay; (OpMHUPOBAHHE yYMEHMUS
IIPOBOAMTH  HECJIOXHBIE  JOKAa3aTEJIbHBIE  PAcCyX AECHHA B  XOJI€  pPELICHUS
CTEepEOMETPUUECKHX 3a]a4 U 33a]1a4 C MPAKTHUECKUM COJIePKaHUEM;

e Dpa3BUTHE MWHTEIUIEKTyaJbHBIX M  TBOPYECKHUX CHOCOOHOCTEM  oOywarommxcs,
MI03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHHUM, KPUTUUHOCTH MBIIIJICHUS;

e (opmupoBanue (HYHKIMOHATBHOM TPAMOTHOCTH, PEJIEBAHTHONM TI'€OMETPHUM: yMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPUYECKUX TOHATHI, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEaIbHBIX JKM3HEHHBIX CUTYallUAX W MpPH H3YyUYEHUHU IPYTUX Y4eOHBIX MPEIMETOB,
NPOSIBIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIMpOBaTh HMX Ha S3bIKe
reoMeTpUd M Cco37aBaThb T'€OMETPUYECKHE MOJENH, TMPUMEHSATh OCBOCHHBIN
F€OMETPUYECKUN anmapaT s peLEHUs NPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
UHTEPIIPETUPOBATh U OIICHUBATD MOJyYECHHbIE PE3yJIbTaThI.

OTnuunTensHOU 0COOEHHOCTBIO MPOTPaMMBbI SBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPHH
B Hayaje €ro W3yuyeHus 3aJad, pellaeMblX Ha YpPOBHE HWHTYWTHUBHOTO TIO3HAHUA, U
orpeneIEHHBIM 00pa3oM OpraHu30BaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W MPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJHMPYET MPOTEKaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHENILIEMY U3YUEHHIO IIPEIMETA.

[Ipenmnourenune OTHAETCS HAINIAHO-KOHCTPYKTUBHOMY METOAYy OOy4YeHHs, TO €cTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKON
NesTenbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTaBICHUA y ydalmuxcs B Kypce
CTEPEOMETPUH MPOBOJUTCSA 3a CUET PelICHHs 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpHpPOBaHHE IPOCTPAHCTBEHHbIMH oOpazamu. Co3gaHue oOpa3za MPOBOIUTCS C
OIOPO Ha HAIJIAHOCTH, a ONIEPUPOBAHUE 00PAa30M — B YCIOBHUIX OTBJICUCHHUS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIePKaHNUS.

OcHoBHBIE  copepxaTenpHble JUHMM Kypca «l'eomerpum» B 10-11 Kmaccax:
«MHororpanHukn», «lIpsMble U MIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «Bekropsl u
KOOpPJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHHE JTOTUUECKUX YMEHUH PaCIPEEIAeTCsl HE TOJIbKO
M0 COJEP)KAaTEIbHBIM JIMHUSAM, HO W TIO ToJaM OOyYeHHs] Ha YpPOBHE CpPEIHEr0 OOIIero
o0pa3oBaHMs.

Conep:xanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yjbTaTaM OCBOEHHS
paboueii mporpamMmbl, pacrpeeaEHHbIM M0 rogaM 00yUueHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl ~ OBJQJICHWE TIEOMETPUUYECKUMMU TOHSATHUSMH W HaBBIKAMU  OCYIIECTBIISIIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM IPHUHLMIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIIOYAIHCH B OOIIYI0 CUCTEMY F€OMETPHUECKHUX MPEICTABICHUN 00yJarOIIuXCs,
pacmpsisi 1 yrryostsist e€, o0pa3ysi IpOYHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenne reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Henmenmo B 11
KJ1acce, BCero 3a iBa roja ooydenus - 102 yueOHbIX yaca.

B3ANMOCBS3b C IPOI'PAMMOM BOCITUTAHUSA

e llcrionb30BaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEH coJiepKaHus yueOHOro npeamera ( Kypca)
11 GOPMHUPOBAHUS Yy 00yUarOIIUXCS TPAJUIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX IEHHOCTEH Yepe3 Mo 100p COOTBETCTBYIOLINX 3a/1a4 JUIsl pEIICHHUS,
pOoOJIEMHBIX CUTyallui AJ1s 00CYKICHHS B KJlacce;

e BHIOOp M UCHOJIB30BAHUE HA YPOKAX METO/I0B, METOJMK, TEXHOJOTHH, OKa3bIBAIOLINX
BOCIIUTATEIbHOE BO3/IEHCTBUE HA JUYHOCTh B COOTBETCTBUU C BOCIIUTATENILHBIM HIEATIOM,
LIEJIbIO U 3a/la4aMU BOCIIUTaHMUS;
® [IPHUBJICYCHUE BHUMAHUS 00Yy4aOLIMXCS K IICHHOCTHOMY acCIeKTy M3y4aeMbIX Ha YPOKax
SBJICHUH, OPraHU3alMI0 X paboThl ¢ MOIYyYaeMOi Ha ypOKe COLUAIbHO 3HAYMMOI
uH(popMaluel — THUIUUPOBAHUE €€ 00CYK/IEHNUs, BEICKa3bIBaHUS 00YUYatOIIMMHKCS CBOETO
MHEHHUS 110 €€ MOBOJLY, BEIPaOOTKH CBOETO K HEll OTHOIIECHUS;

® JIEMOHCTpAIMIO 00y4aroLMMCs IPUMEPOB OTBETCTBEHHOTO, TPAXKJAHCKOI'O TIOBEACHUS,

HPOSIBJIEHUS YEJIOBEKOJIIO0MS U 100pOCepASUHOCTH, Yepe3 NoA00p COOTBETCTBYIOIMX TEKCTOB
IUISL 9TEHHSI, 3a71a4 JJIs1 pEIIeHUs], TPOOIEMHBIX CUTyalUi st 00CYKIEHHS B KJIacCe;

e [IPUMEHEHHE Ha YPOKaX HHTEPAKTUBHBIX (hOPM pabOThI C 00YUAIONMMHCS: HHTEIUIEKTYa IbHbBIX
UTp, CTUMYJIMPYIOLIMX MO3HABATEIbHYI0 MOTHBALIUIO O0YYaIOIUXCs, IUAAKTUYECKOTO TeaTpa,
IJie IOJyYEeHHBIE HAa YPOKE 3HAHUs OOBITPHIBAIOTCS B TE€ATPAIbHBIX IOCTAHOBKAX, JIUCKYCCH,
KOTOpBIE JAIOT 00y4arOLIMMCsl BO3MOXKHOCTb IPHOOPECTH OTIBIT BEJCHUSI KOHCTPYKTUBHOT'O
Jyanora, rpynmnoBoi paboTsl win paboThl B apax, KOTOPbIE y4aT 00y4aromuXcsl KOMaHIHOM
paboTe ¥ B3aMMOJICHCTBUIO C IPYTMMH 00YyYarOIUMUCS;
® UHHUIHMUPOBAHHUE U MOJJIEPKKY MCCIEI0BATEIBCKOM 1EATETbHOCTH 00YyYaIOIIIXCs B® paMKax
peanu3ayi MU UHIMBU Y aJIbHbBIX U TPYIIIOBBIX UCCIIEI0BATEIbCKUX IPOEKTOB, YTO AACT
00y4aroImuMCcsi BO3MO>KHOCTh IPUOOPECTH HABBIK CAMOCTOSITETILHOTO PEIICHUS] TEOPETHYECKON
po0JIeMbl, HaBbIK FTeHEpUPOBaHUA U 4 0hOpMIIEHUSI COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIBHOIO
OTHOLICHHUS K UyKHM UIesM, 0OPMIIEHHBIM B paboTax JAPYrHX HcCieoBaTenel, HaBbIK
yOJIMYHOT O BBICTYIUIEHUS Mepesl ay JUTOpUeil, apryMEHTUPOBAHUS U OTCTauBaHUsI CBOEH TOUKU
3pECHHUS.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE OHATUA cTepeoMeTpur. Touka, mpsimMas, MIOCKOCTb, MPOCTPaHCTBO. [loHsATHE
00 aKCMOMaTHYE€CKOM IIOCTPOCHUH CTEPEOMETPHU: AKCHOMBI CTEPEOMETPUU U CIIEJICTBHS U3 HUX.

B3anMHoe pacnosiokeHue MpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapAJIIEIbHbIE U
CKpeluBaomuecss npsMble. IlapamienpbHOCTs NPSAMBIX M IJIOCKOCTEH B IMPOCTPAHCTBE:
NapajuieJbHble NpPsIMblE B IPOCTPAHCTBE; MAPALIEIBHOCTh TPEX MNPAMBIX; MAapPaLIEIbHOCTh
IpSIMOH M IUIOCKOCTH. YIJIBI C COHAIpPaBJIECHHBIMH CTOPOHAMM; YIOJ MEXIy IpSMBIMH B
npoctpaHcTBe. [lapanmnenbHOCTh  TUIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuIeNbHBIX TWIOCKoCcTel. [IpocTeiinme mpocTpaHCTBEHHBIE (GUTYPHI Ha TIOCKOCTH: TETPAdIP,
KyO, mapaJijiesienunes; MocTPOeHHE CEYSHHIH.

[lepneHauKyISIpHOCTh OPSIMOM M IUIOCKOCTU:  NEPIEHAUKYJSpPHBIE IpsSMbIE B
MIPOCTPAHCTBE, IMPsIMbIE MApAJUIENbHBIE M MEPHEHIUKYISAPHBIE K IJIOCKOCTH, IPU3HAK
NEPHNEHAUKYJSIPHOCTH IIPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU IEpPHEHAUKYJISPHOU
IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YrOJd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYI'PAaHHBIM YIoOJ,
JUHENHBINA yroi ABYrpaHHOro yria. [lepneHaukymasp M HakJIOHHbBIE: PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PAcCTOSHUE OT MPSMOM 10 TJIOCKOCTH, MPOEKIHUS (QUIypbl Ha IUIOCKOCTb.
[lepneHqUKYIAPHOCTD IUIOCKOCTEN: IMIPU3HAK NEPIEHIUKYISIPHOCTH ABYX IUIOCKOcTed. Teopema
0 TPEX MEPIEHAUKYIISIPaX.

MHororpaHHuKHU

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIPDAHHMKA, BBIIYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHuka. [IpusMa: n-yronpHasi npusma; rpaHu
Y OCHOBAHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAs MPU3MbI; OOKOBas U TIOJHAsI MOBEPXHOCTh MPU3MBI.
[Tapamienenunesn, NpsAMOYTOJIbHBIN MapajulelienuIe] U ero cBoicrTea. Ilupamuna: n-yroiapHas
NUpaMuja, TpaHU U OCHOBAaHUE NUPAMUIbI; OOKOBas W IOJIHAS IOBEPXHOCTh MHUPAMUJIBI;
IIpaBWIbHAs M yCEu€HHas MNHUpamMuAa. OJEMEHThl Mpu3Mbl U nupamunabl. IIpaBuiibHbIE
MHOTOIPAHHUKHU: TOHATHE NPABHWIBHOTO MHOTOIPDAHHMKA; MPAaBWIbHAS NPHU3Ma M NpaBUIIbHAs
nUpamMu/ia; MpaBUIIbHAs TPEYrojbHask MUpaMHIa U MPaBWIBHBINA TeTpasap; Kyo. [IpencraBienue
O TMpPaBUJIBHBIX MHOIOTPAaHHUKAX: OKTa’Ap, AOJAEKadap M ukocadap. CedeHUs NOpU3MBI U
MIUPAMHUIBL.

CummeTpust B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENIBHO TOYKH, IMPSAMOM, IJIOCKOCTH.
DneMeHThl CUMMETPUH B MMpaMUAAX, apajlielenuIesax, paBuIbHbIX MHOTOTpaHHHUKAX.

Brruucnenue 35eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBOi
[IOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSIMOM IIPHU3MBI, IUIOIIAJb OCHOBAaHUN, TEOpeMa O
OOKOBOM TOBEPXHOCTH TPsIMOM Tpu3Mbl. [Lomans OOKOBOW MOBEPXHOCTH W TIOBEPXHOCTH
NPaBUIBHON NMUpaMubl, TeopeMa O IUIomaau yced€HHo mnupamuiabl. [lonstue o6 oObéme.
O6bEM UpaMuIbl, TPU3MBIL.

[TonoGuble Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAIIMH OBEPXHOCTEH,
00BEMaMH TOT00HBIX TEII.

11 KJIACC

Tena Bpamenust

[unuaapuueckas MNOBEPXHOCTh, O0Opa3ylOUIMe LWIMHIPUUECKONH IOBEPXHOCTH, OCh
TAIUHAPUYECKOW TTOBEPXHOCTH. L{MimuHap: ocHOBaHUS M OOKOBAsi TIOBEPXHOCTh, 00pa3yromias u
OCb; IJIOIIAIb OOKOBOW W TIOJTHOW MOBEPXHOCTH.



Konnueckasi MOBEpXHOCTb, OOpa3ylolIMe KOHMYECKOW MOBEPXHOCTH, OChb U BepIIMHA
KOHUYecKol mnoBepxHOCTH. KoHyc: ocHOBaHME M BeplIMHA, OOpas3yromas M OCh; IJIOLIAAb
OOKOBOH M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pas3ylolie M BbICOTAa; OCHOBAHUS U
OO0KOBask MOBEPXHOCTb.

Cdepa m map: ueHTp, paauyc, IuUameTp; IUIOMIAAb MOBEPXHOCTU chepsl. B3anmmuoe
pacnosoxeHue cgepbl U III0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; riouanb chepsl.

N300pakeHue Tes BpallleHus Ha MJI0CKOCTH. Pa3BEpTka UIIMHApa U KOHYcA.

KoMOunanmuu Ten BpalieHHs M MHOTOTPaHHMKOB. MHOTOIpaHHUK, OMUCAHHBIA OKOJIO
cdepsl; chepa, BOUCaHHAss B MHOTOTPAHHUK, WM TEJIO BPAIlEHHS.

[Tonssitue 00 oO0BEMe. OcHOBHBIE CBOWCTBAa 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajienenunena u ciaeacTsus u3 He€. OO0bEM mumHApa, koHyca. O0BEM
mapa ¥ riomasb chepsl.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAIIMH IOBEPXHOCTEH,
00BEMaMU OJOOHBIX TEI.

Ceuenuss umwiaMHApa (MApayieIbHO U TMEPHEHAMKYISIPHO OCH), CEYeHHA KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPINHY ), CEUEeHUs 1apa.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bektop Ha mi1ockocTH 1 B mpocTpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BeKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaM. lIpaBuio
napajuienenunena. Pemenue 3a1ay, CBI3aHHBIX ¢ IPUMEHEHUEM IIPAaBUII JEMCTBUI ¢ BEKTOPaMH.
IIpsmoyronbHasi cucreMa KoopamHaT B mpoctpaHcTBe. Koopaunatel Bekropa. Ilpocreiiniue
3aJjaud B KOOpJAMHATaX. Yroid Mexay BekTopamu. CkalpHOEe NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay HpsIMBIMH U IUIOCKOCTSMH. KOOpAMHAaTHO-BEKTOPHBIA METOJ IIPH
pEILIeHNU TeOMEeTPUYECKUX 3a/1a4.

IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pe3yibTaThl OCBOSHHUS MPOTpamMMbl yueOHOro mpenmera «MaTemaThkay
XapaKTEPU3YHOTCS:

I'paxxnanckoe BocnuTanue:

c(OPMUPOBAHHOCTBIO TPaXJAAHCKOW TMO3ULMU 00ydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJI€HAa POCCUICKOrO OOIIecTBa, MPEACTABICHUEM O MaTEeMaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHHUH, Mpolenyp TrpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMA WHCTUTYTAMH B
COOTBETCTBHUH C UX PYHKIMSIMHU U Ha3HAYCHHEM.

IIarproTHyecKoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUMCKON I'pa)1aHCKON MACHTUYHOCTH, YBAXKEHHS K MPOILJIOMY
U HACTOALIEMY POCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHUEM K JOCTHKECHUIM
POCCHUICKHX MAaT€MaTUKOB M POCCHICKOW MaTEMaTUYE€CKOW WIKOJbI, K HCIOJb30BAaHUIO 3THUX
JTOCTHKEHHI B IPYTHX HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHMEM JYXOBHBIX IICHHOCTEH pPOCCHHMCKOTO Haponaa; c(hOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, dTHUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHHEM
JNOCTUKEHUM HAyKU U JEATEIbHOCTBIO YUYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IIOCTPOEHUE
YCTOMYMUBOTO OYIyIIero.

JcTeTHYeCKoe BOCIIUTaHue:



ACTETUYECKMM  OTHOLIEHWEM K  MHUpPY, BKIIOYas JACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIICHUH, pPACCYXKICHUH; BOCHPUHUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHHE:

cOpPMUPOBAHHOCTHIO yMEHHS TPUMEHSAThH MaTeMaTHUeCKUe 3HaHHs B HHTEpecax
30poBOr0 M 0Oe€30macHOro 0Opasza KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO
(3mopoBoe mHUTaHUE, cOATAaHCHPOBAHHBIA PEKUM 3aHSATHI M OTIbIXa, peryispHas (usmueckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MIPH 3aHATHSAX CIHOPTHUBHO-037J0POBUTEIHHOMN
NeATEeIIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYIOTIOOHS; WHTEPECOM K Pa3IUYHBIM
chepam mpodeccHoHATBHON eATeTbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW U €€ MPUIIOKECHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp OyayIiei mpodeccuu U pean30BbIBaTh COOCTBEHHBIE
JKU3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHUYEeCKOMY OOpa3oBaHUIO M
caMo00pa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HU; TOTOBHOCTHIO K AaKTHBHOMY YYacTHIO B
pEIIeHNHN PAKTUICCKUX 3a]1ad MaTeMaTHIECKON HANPaBJICHHOCTH.

IKoJI0THYEeCKOe BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTHYECKOM KYJbTYPhl, TMOHUMAHUEM BIUSHUSA COIHATBHO-
SKOHOMHUYECKUX INPOLIECCOB HAa COCTOSIHHME MNPUPOJHOM M COLMAIBHOW Cpeibl, OCO3HAHUEM
JIO0ABPHOTO  XapakTepa  OJKOJOTMYECKHX MpoOJeM; OpHUeHTalue Ha  IpPUMEHEHHUE
MaTeMaTHYECKUX 3HAHUN IS pelieHHs 3a7ad B O00JIACTH OKPYXKAroMIe cpeipl, TUIAHUPOBAHUS
MTOCTYTIKOB M OIICHKH WX BO3MOXKHBIX TIOCTIEACTBUMN TSI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOI0 MO3HAHUSA: _

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, MTOHMMAaHUEM MaTeMaTHYECKON HayKu Kak chepsl
YEJIOBEUECKOU NIEATeTbHOCTH, 3TAOB €€ Pa3BUTHSA M 3HAYMMOCTH JIJISi Pa3BUTHS ITUBUIIN3AIINH;
OBJIQJICHUEM SI3bIKOM MAaTE€MaTUKH M MaTeMaTH4YEeCKON KyJIbTYpOHl Kak CpEICTBOM MO3HAHUSA
MHpa; TOTOBHOCTBHIO OCYIIECTBJISATH TPOSKTHYIO U HCCIIEIOBATEIbCKYIO JIEATEIHLHOCTh
WHJUBU]IyalbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo mpeamera «MaTemMaTukay
XapaKTepU3yITCS  OBJAJICHHEM  YHHBEPCAIGHBIMH  HO3HAGAMENbHLIMU  OelUCmBUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHbIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUGHbIMU
oelicmsusimu.
1) Ynusepcanvuvie nosnasamensusie deticmeus, obecnewusaiom gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcs (0C8oeHUe Memo0o8 NO3HAHUSL OKPYICAIOWe20 MUpd,
npuUMeHeHUe 102UUeCKUX, UCCIe008aAmMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetl).
Ba3oBble Jlornueckue AeicTBUA:
® BBIIBJIATH M XapaKTEPH30BaTh CYIICCTBCHHBIC MPHU3HAKH MATEMaTHUYECKUX OOBEKTOB,
MOHSITHH, OTHOIICHUN MEXAY TOHATHUAMHU; (OPMYJIMPOBATH ONPEACIICHUS TTOHSITHIA;
YCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHHS JJIsi 0000IICHNUS
Y CpaBHEHUS, KPUTEPUU TIPOBOIMMOTO aHAN3a;

® BOCIPUHHMATh, (POPMYyITUPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIHLHBIC U
OTpHIIaTeIbHbIC, EAMHUYIHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U TIPOTUBOPEUHSI B (paKTax,
JaHHBIX, HAONIOJCHUAX W YTBEPXKICHUSX; NpEIJiarath KPUTEPHU IS BbISIBICHHUSI
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHIA;



JeTaTh BBIBOJBI C MCIOJh30BAHUEM 3aKOHOB JIOTWKH, JIEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITIOYEeHUH, YMO3aKIIIOYCHUH 110 aHAJIOTHH;

MIPOBOJIMTH CAMOCTOSTEIHHO JIOKA3aTeIhCTBA MATEMATHICCKUX YTBEPKICHUH (TIpSIMBIe
U OT TMPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TNPUBOAUTH TMPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHHUS U BBIBOJIBL;

BBIOMpATh CIIOCOO pelleHusi y4eOHON 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BEIOUpaTh HauOosee MOAXOMSIINN C YIETOM CAaMOCTOSITEITLHO BBIJCIICHHBIX
KPUTEPHUEB).

ba3oBble uccieaoBaTeabLCKUE AeiicCTBUS:

WCIIOJIB30BaTh  BOMPOCHl  KaK  HCCIAEAOBATCNIIbCKUH  WHCTPYMEHT  TIO3HAHUS,
(dbopMyIIHMpoOBaTh BOMPOCHI, PUKCUPYIOLTHE MPOTHUBOPEUHE, MPOOIEMY, YCTaHABINBATh
HMCKOMOE M JIaHHOE, (OPMHUPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO IO3HIIHIO,
MHEHHE;

MNpoBOAUTL CaMOCTOATCIBHO CHH&HHpOBaHHBIfI OKCIICPUMCHT, HCCICAOBAHUEC II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sBICHHS, Ipoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MCKAY 06’I)CKT3.MI/I, SABJICHUSAMMH, ITPOLCCCAMU;
CaMOCTOATENFHO  (OpMyJIHUpOBaTH OOOOIICHWS W  BBIBOABI IO  PE3yibTaTam
MPOBEAEHHOTO HAOIIOACHUS, HCCIEAOBaHMUs, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB M 000OIIICHMIA,

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTaTh MPEAOI0KEHHS
0 €I'0 Pa3BUTHHU B HOBLIX YCJIOBUSAX.

Pab6ora ¢ undopmanmeii:

BBISIBIIATH €(DUIIUTH MH(DOPMAIINK, JaHHBIX, HEOOXOIUMBIX U1 OTBETA Ha BOIPOC U
IUIS pellieHus 3aauu;

BbIOMpaTh MHGOPMAIMIO W3 HCTOYHUKOB PpA3jIM4YHBIX THUIOB, AaHAJIU3UPOBATH,
CHCTEMAaTU3UPOBATh W MHTEPIPETHPOBATH WHPOPMALUIO PA3NIUYHBIX BHIOB H (POpM
NPECTaBIICHHUS;

CTPYKTYypUpOBaTh HMH(OpMaIMio, MpeaCTaBIsATh €€ B  pPa3iMuHBIX (opmax,
WTIOCTPUPOBATH TpapuuecKy;

OLIEHMBATh HAAEKHOCTb MH(POpPMAIMKM IO CAMOCTOSATENIBHO C(HOPMYIUPOBAHHBIM
KpUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBIE OeliCMEUs, 00ecneuusarom chopmuposaHHoCms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0menne:

BOCIIPUHHUMATh U (POPMYJIHPOBATH CYXXKICHUS B COOTBETCTBUU C YCIIOBHSMH U LEISIMHU
OOIIEeHUS; SICHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHHs 3a/1a4ui, KOMMEHTHPOBATh
MTOJIyYEHHBIN pe3ysIbTarT;

B X0/ 0OCYKJCHUs 33]]aBaTh BOIPOCHI [0 CYHIECTBY 00CYXIaeMOil TeMbI, POOIIEMBI,
pemaeMoﬁ 3aJda4u, BBICKA3bIBAaThb HWACH, HANCJICHHBIC Ha TIIOUCK PCHICHUS,
COMOCTABISITh CBOM CYXKICHUS C CYXICHUSMH JPYIMX YYaCTHHKOB JHAiora,
OOHapy>KUBaTh pa3IMyUe M CXOJCTBO MO3UIIHIA; B KOPPEKTHOH Gopme GpopMyInpoBaTh
pa3HOTIaCHsl, CBOM BO3PaKCHHUSL;

NPE/ICTaBIATh PE3yJIbTaThl PEUICHUS 3a]aui, YIKCIIEPUMEHTA, UCCIICIOBAHUS, MTPOCKTA;
CaMOCTOSITENTLHO BBIOMpATh (OpMaT BBICTYIUIEHHMSI ¢ YYETOM 3ajady Npe3eHTalud U
0CcOOEHHOCTEW ay JUTOPUH.

CoTpyaHuuecTBo:

MOHUMAaTh U MCIOJb30BaTh NMPEUMYILECTBA KOMAaHAHON M MHIUBUAYaJIbHOW palOOThI
IpU pEIIeHWH Y4YEeOHbIX 3ajJay; MPUHMMATh L€1b COBMECTHOM JEATEIbHOCTH,
IUIAaHUPOBAaTh OPraHM3ALMI0 COBMECTHON paboThl, pachpeaeisaTb BHIbI pPadoT,



JIOTOBApUBATLCS, OOCYXKIaTh MPOILECC W pe3ylabTaT paboThl; 0000maTh MHEHHS
HECKOJILKHX JTIOJIEH;

® y4YacTBOBATh B IPYMIOBHIX (hopmMax paboThl (00CYkIeHNs, OOMEH MHEHHH, «MO3TOBbBIC
ITYPMb» U HWHBIE); BBINOJHATH CBOK YacThb pabOThl W KOOPJAUHUPOBATH CBOU
NEUCTBUS ¢ IPYTUMHU WICHAMH KOMaH/Ibl; OIICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOITHI
MPOIYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBHSIL.

3) Yuusepcanvuvie pezynamuensle oeticmsus, obecneyusarom opmuposanie cmvici08bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzamnus:

®  COCTaBJISTH IJIaH, aJITOPUTM PEIICHUS 3a1a4H, BBIOUPATH CIIOCOO PEIICHHUs C YUETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHHUH ¢ y4€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIBb:

e BJAJCTh HABBIKAMHM TI03HABATEIBHOW pe(IICKCUU KaK OCO3HAHUS COBEPIIACMBIX
NEUCTBUA U MBICIHUTENIbHBIX TPOIECCOB, WX pEe3yJIbTaTOB; BIAJETh CHOCOOAMU
CaMOTIPOBEPKH, CaAaMOKOHTPOJIS TpoIlecca M pe3yJbTaTa pEelieHUs MaTeMaTHYECKOM
3a7a4u;

® TPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH NMPHU PEIICHUH 3a]1a4l, BHOCUTH
KOPPEKTUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX
OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

® OIICHWBATh COOTBETCTBHE pe3yjbTaTa II€IM W YCIOBHSAM, OOBSCHATh TPUYUHBI
JOCTHIKCHHST WIJIM HEJOCTHIKCHHSI PE3YJbTaTOB JIEATEIBHOCTH, HAXOJWUTh OIIHOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBath MOHATHSIMH: TOUKA, IPsIMasi, INIOCKOCTb.

[TpuMeHsITh aKCHOMBI CTEPEOMETPHH U CJIEICTBUS U3 HUX MPH PEIICHUN T€OMETPHUECKUX
3azad.

OnepupoBarh TOHATUSAMHU: MAPALICIBHOCTh W MEPHCHIUKYSIPHOCTh TPSIMBIX U
IIJIOCKOCTEM.

KnaccudumnmpoBaTs B3aUMHOE pacloioKeHUE TMPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TMOHATUSIMU: JIBYTPaHHBIA yroji, TpaHH [ABYIPaHHOTO Yyria, pedpo
JIBYTPAHHOTO yTJIa; TUHEHHBIN YyroJl ABYTPAHHOTO YTIIa; TpaayCHas Mepa JBYTPAHHOTO yria.

OnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BBITYKJIBIH U HEBBITYKJIbIH MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, IPABUILHBI MHOTOTPaHHHK.

Pacrio3naBaTh OCHOBHBIE BUIBI MHOTOTPAaHHHUKOB (MHMpaMuAa; MpU3Ma, MPSMOYTOJIbHBIN
napaiesienumnen, Kyo).

KnaccupuimpoBaTe MHOTOTpaHHMKHM, BbIOMpass OCHOBaHMS s KiaccU(UKALUU
(BBITYKJIBIE ¥ HEBBIMYKIbIE MHOTOTPAHHHWKH; TPABUIbHBIE MHOTOTPAHHUKH, TIPSIMBIE H
HAKJIOHHBIE MIPU3MBI, TapaijieNIeue/Ibl).

OnepupoBath MOHATHIMHE: CEKYIas TNIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/I CIIE/I0B.

CTpouTh ceueHUs MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BBHITIOTHATH (BHIHOCHBIC) TUIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXO0XJACHHE TEOMETPUYECKMX BEIMYMH 10 oOpasuaM Wiu
aIropuT™MaM, TMPUMEHSS W3BECTHBIE AHAIMTUYECKHE METOIbl MpPH PEIICHWH CTaHIapPTHBIX



MaTEeMaTHYECKUX 3a7]ad Ha BBIUMCICHHE PACCTOSHUN MEXIy IBYMS TOYKaMH, OT TOUKH [0
HpHMOﬁ, OT TOYKH 0 INIOCKOCTH, MCKIY CKPCIIUBAIOIIUMHACA ITPAMBIMU.

Pemarp 3amaun Ha HaxXO0XJACHHE TEOMETPUYECKMX BEIMYMH 10 oOpasuaM Wiu
ajroputMaM, MHOPHUMCEHAA HN3BCCTHBIC AHAJIUTUYCCKHUE MCTOABI IIpU PCHICHUN CTAaHAAPTHBIX
MaTEeMaTHYECKUX 3a/1a4 Ha BBIYHMCIICHHE YTJIOB MEXAY CKPEUIUBAIOIIUMUCS MPSIMBIMH, MEXKIY
HpHMOﬁ H MJIIOCKOCTBIO, MCKY INIOCKOCTAMMU, ABYTI'PAHHBIX YIJIOB.

Boruncnsate 00BEMBI U TUIOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpPaMHIa) C
MpUMEeHEeHHEeM (OpPMYJI; BBIUUCIATH COOTHOIIEHUS MEXIy IUIOIAAsIMH IOBEPXHOCTEH,
00BEMaMK MOAOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATHSMHU: CHMMETPUS B TIPOCTPAHCTBE; IIEHTP, OChb M IUIOCKOCTH
CUMMETPUH; IIEHTP, OCh U TUNIOCKOCTh CUMMETPHH (PUTYPHI.

W3Bnekarp, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMEeTPUUYECKUX QUTypax, MPEACTaBICHHYIO Ha YePTEkKaxX U PUCYHKAX.

[IpumensiTh  TeoMeTpuueckue (AKTBI IS PEHICHUS CTEPEOMETPHUYSCKHX — 3ajad,
MPEIMONIarafoIIUuX HECKOJBKO IIAaroB PEUICHHs, €CIU YCIOBUS MPUMEHEHHS 3aJaHbl B SIBHOU
dhopwme.

[IpuMeHsTh TPOCTEHIINE MPOTPaMMHBIE CPEJICTBA M DIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPY PEIICHUHN CTEPCOMETPHUSCKUX 3a7ad.

[IpuBomuTH, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B TPUPOAEC H >KU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUH B MICKYCCTBE.

[IpuMeHsITH TIONyUYEHHBbIC 3HAHUS Ha MPAKTUKE: aHAM3UPOBATh PEabHBbIC CUTYaIlUH WU
IMPUMCHATH HN3YUCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHusd MaTEMAaTU4YCCKN
chopMyIUPOBAaHHON MPOOIEMBbI, MOACIUPOBATH peajbHbIC CHUTyaIlMM Ha S3bIKE T€OMETPHH,
WCCIICIOBATh TIOCTPOSHHBIC MOJCIH C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHATHH W TEopeM,
amnmaparta anreOpsbl; pemarh MPaKTHUECKHUEe 3a/1a4H, CBsI3aHHBIC C HAX0XKICHUEM T€OMETPUIECKUX
BCIIMYNH.

11 KJIACC

OnepupoBatb MOHSITUSIMHU: HWIHHIpUYECKas MOBEPXHOCTH, oOpazyroiue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKask MOBEPXHOCTh, 00pa3yromye KOHUIeCKOH
MOBEPXHOCTH, KOHYC; cheprueckas MOBEPXHOCTb.

PacnioznaBaTh Tena BpameHus (IUIUHIDP, KOHYC, cepa u map).

OOBACHATH CITOCOOBI TTOJTYYCHHS TEJI BpaIlCHUSI.

KnaccugumnupoBats B3auMHOE pacnookeHne cepsl U MITOCKOCTH.

OnepupoBaTh MOHATUSIMU: LIAPOBOM CETMEHT, OCHOBaHHE CETMEHTa, BBICOTA CETMEHTAa;
IIapOBOI1 CJI0H, OCHOBAaHHE LIAPOBOT'0 CIIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOIIAIN MOBEPXHOCTEH Tel BpaleHHs, TE€OMETPUUECKUX Tell C
pUMeHEeHuEeM (HOpMyII.

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHUK, BIHMCAHHBIM B cdepy M OMUCAHHBIA OKOJIO
cdepsr; chepa, BIHCaHHAss B MHOTOTPAHHHUK MJTH TEJIO BpPAIIeHUS.

BblyncnsTe COOTHOIIEHHMSI MEXAY IUIOMIAAsIMU MOBEPXHOCTEH M 00bEMaMu MOJOOHBIX
TeJL.

N3o00paxaTts u3yuyaemble (UIYphl OT PYKH M C MPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BrimonHsaTE (BBIHOCHBIC) IIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUL
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUs TeJl BPALLCHUSI.

W3Bnekarb, MHTEPIPETUPOBATh U MPeoOpa3oBhIBaTh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEeACTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.



BoITONMHATE NEUCTBUS CIOKEHHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YHCII0, OOBACHATH, KAKUMHU CBOMCTBAMH OHH O0JIAIAfOT.

[TpuMeHsITh IpaBUIIO Mapaslieenue/a.

OnepupoBaTh NOHATHAMU: JI€KapTOBBI KOOPJHMHATHI B NPOCTPAHCTBE, BEKTOp, MOAYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpPA, Yrol MEXKIY BEKTOpaMHU, CKAISPHOE
IMPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPHI.

Haxoauth cymMmMy BEKTOPOB U MPOU3BEICHHE BEKTOPA Ha YHCIIO, YOI MEXKIY BEKTOpaMH,
CKaJIIpHOC IMMPOU3BCACHUEC, PACKIAABIBATE BEKTOP 110 IBYM HECKOJUIMHCAPHBIM BEKTOPAaM.

3aaBath MIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[Ipumensitb reomerpuueckue (axkTbl s pPELICHUS CTEPEOMETPUUECKHMX  3ajad,
MPEIONIarafoIIuX HECKOJBKO IIaroB PEUICHHs, €CIU YCIOBUS MPUMEHEHUS 3aJaHbl B SBHOU
dhopwme.

Pematp mpocreiinme reoMeTpUYeCcKUe 3a1a4u Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/a.

Pemarp 3amaun Ha J0Ka3aTeNbCTBO MATEMATHMUECKUX OTHOIICHUH W HaXOXICHUE
rCOMECTPUYCCKUX BEJIIMYUH I10 06pa3uaM WK aJilrOpuTMaM, NpUMEHAA U3BCCTHBIC METOJAbI IIPU
pEIIeHNHN CTaHIAPTHBIX MaTEeMaTHUECKHUX 3aJ1ad.

[IpuMeHATH TpocTEHIINE NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUHN CTePEOMETPHUSCKUX 3aau.

[IpuBoguTE mpUMEPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B TPUPOJE M IKHU3HH,
pacmo3HaBaTh MPOSIBIICHHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHATh TOJTydeHHBIE 3HAHMS HAa NPAKTUKE: AHAJU3MPOBATh PEAIBHBIE CUTyallud M
NPUMEHATh W3yYEHHBIE TIOHATHS B  TMPOLIECCE TOMCKA  PEIICHUS  MaTeMaTUYeCKU
chopMyITUPOBAaHHOW MPOOJIEMBbI, MOJEIMUPOBATH PEATbHBIC CUTyaIlMd Ha SI3bIKE TEOMETPHH,
UCCIIEIOBATh TOCTPOSHHBIE MOJEIU C HCHOJIB30BAaHHEM T'€OMETPUUYECKUX TOHATUH U TEOpeM,
arrmapara anre6p1;1; pemaTh NPpaKTHYCCKUE 3ada4u, CBA3AHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX
BEJTUYNH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposbie)
n/n NPOrpamMmblI Bcero Kontpoats bt TpakTiyeckue o0pa3oBaTe/bHbIE
e padoThl padoThI pecypebi
1 BBeneHue B cTepeoMeTpuio 10 0 0 https://edsoo.ru/
https://resh.edu.ru/
[IpsiMbIe ¥ TNIOCKOCTH B IPOCTPAHCTBE. https://bvbinfo.ru/
2 . 12 1 0 httos:
I[TapayIenbHOCTh NPSAMBIX M IIOCKOCTEH ttps://edsoo.ru/
https://math.ru/
[eprieHAUKYIAPHOCTH MPSIMBIX U https://edsoo.ru/
3 " 12 0 0
IJI0CKOCTEH https://resh.edu.ru/
https://bvbinfo.ru/
4 VTIIbI M@K TPSIMBIME U TUIOCKOCTSIMA 10 1 0 https://edsoo.ru/
https://math.ru/
5 MHororpaHHUKU 11 1 0 https://edsoo.ru/
https://resh.edu.ru/
. https://bvbinfo.ru/
6 OO0BbEMBI MHOTOTPaHHUKOB 9 1 0 https://edsoo.ru/
https://math.ru/
7 [ToBTOpEHME: CeyeHusl, paCCTOSIHUS U YIJIbI 4 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KIIACC

KoJsnuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne m/n NMpOrpamMmbl Beero KonTpoaenet IIpakTHyieckne o0pa3oBaTe/bHbIE
e padoThbI padoThbI pecypeb
Tena BpameHus 12 0 0 https://edsoo.ru/
https://resh.edu.ru/
. https://bvbinfo.ru/
OO6bEmbI Ter S 1 0 https://edsoo.ru/
https://math.ru/
BekTophl 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 0 https://edsoo.ru/
https://resh.edu.ru/
[ToBTOpeHnue, 06001IEHNE, 7 1 0 https://bvbinfo.ru/
CHCTEMAaTH3aIUs 3HAHUH https://edsoo.ru/
https://math.ru/
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0
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