Pabouas mporpamma yuebHoro kypca «I'eomerpusi» 6a3oBoro ypoBHs it ooydaronuxcs 10-11-
x kimaccoB MBOY «CIII Ne 4 1. Kimrouny pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

DenepanpHoro 3akona ot 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepauuny;
npukaza MwunHOOpHAYykH oT 17.05.2012 No 413 «O6 ytBepxkaeHun (HenepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHAapTa cpeaHero obmero oOpa3oBaHus» (C
M3MEHEHUIMH, BHECEHHBIMHU IprKa3oM Munnpocsemenns ot 12.08.2022 Ne 732);
npukaza  MunnpocsenieHust ot 18.05.2023 No 371 «O06 yrBepxkIeHuu QeneparbHOMI
00pa30BaTeNbHON MPOrpaMMbI CPEAHEr0 0011Iero 00pa3oBaHUY;
npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepkaenuu Ilopsaka opranuzanuu
U OCYIIECTBJICHHsS] 00pa30oBaTEeNIbHON NEATEILHOCTH 0 OCHOBHBIM 0011€00pa30oBaTelbHBIM
nmporpaMMmaM — 00pa30BaTENbHBIM MPOTrpaMMaM HA4ajIbHOTO OOIIEr0, OCHOBHOTO OOIIEro u
cpenHero obmiero oopazoBaHus»;
CII  2.4.3648-20 «CaHUTapHO-MIUAEMHUOJIOTHIECKNE  TpeOOBaHMA K  OpPraHU3ALUSAM
BOCHHUTaHUSI ¥  OOy4YeHHs, OTAbIXa U  O3JOPOBJICHHUS JIe€TEd U  MOJOJICKH,
YTBEP>KICHHBIX HOCTAHOBJIECHHUEM INIABHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne 28;
CanlluH 1.2.3685-21 «I'urueHnyeckue HOPMaTUBBI H TpeOOBaHHUSI K OOECICYCHUIO
O6esomacHocT W (wiM) Oe3BpeIHOCTH sl 4elloBeKa (PaKTOpoOB cpenbl OOWUTaHHSY,
YTBEPKJICHHBIX [IOCTAHOBJIEHUEM IJIABHOTO CAHUTApHOrO Bpaya oT 28.01.2021 Ne 2;
KOHLENIMN Pa3BUTHSI MAaTEMaTH4YECKOro 00pa3oBaHUsA, YTBEP)KIECHHOM pacropsyKeHUuem
IIpaBurennctBa ot 24.12.2013 Ne 2506-p;
dbenepanpHON pabouelt mporpamMmbl yaeOHOTO Kypcea «I'eoMeTpusi KOTOPBIH BXOJUT B COCTaB
yueOHoro npenmera «MaTemaTukay.
Pabouass mporpamma oOpuEHTHUpOBaHAa Ha II€JIeBble NPUOPUTETHI, CHOPMYIUPOBAHHBIE B
denepanbHOi pabouell mporpamme BOCIIUTaHMS M B pabouel mporpamme Bocnutanus MbBOY
«CHI Ne 4 . Kimroum».

MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00y4aroLIMXCs
10 —11 xmaccoB pa3paboTtaHa Ha ocHOBe DenepasbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHaapTa cpeiHero oouiero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NpEIbABISEMBIX K MaTeMaTHUECKOMY O0Opa30BaHUIO, U TPAJULMIl pOCCUICKOr0 0Opa3oBaHUS.
Peanu3anus  mporpamMMbel  00ecHeuMBAeT  OBJIAJCHHE  KJIIOUYEBBIMM  KOMIETEHIHSIMH,
COCTaBJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HENPEPBIBHOTO 00pa3oBaHUs, IEOCTHOCTh
O6HICKy.TII:TypHOFO, JIMYHOCTHOT'O M MTO3HAaBATCJIBbHOI'O pa3BUTHA JIMYHOCTH 06yqafoumxcm

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETpUHM Ha YpOBHE CpeAHero oO0Iero ooOpazoBaHUs
00yCIIOBJIEHa NPAKTHYECKONM 3HAYMMOCTBIO METANpEeAMETHBIX U NPEIMETHBIX pPE3YJIbTaTOB
0o0ydeHHs T€OMETPUM B HANPABIIEHUHU JIMYHOCTHOTO PA3BUTUS 00ydaromUXcs, GOpMUpPOBAHUS
(GYHKIIMOHATBHOW MaTeMaTHYeCKONW TPaMOTHOCTH, M3Y4YEHHS APYTrUX YUeOHBIX IUCIIUILIUH.
Pa3Burne y 06yqafonmxc;1 MMpaBUJIbHBIX HpeIICTaBJIeHI/Iﬁ O CYHIIHOCTH U MPOUCXOKICHHUN
FeOMETPUUECKUX a0CTPaKIMH, COOTHOIIEHUU PEAIbHOTO U HICAIbHOTO, XapaKTepe OTpaskeHus
MaTeMaTUYeCKO HAyKOMW SBJICHUN U MPOIECCOB PEATLHOI0 MUpPa, MECTE TEOMETPUU B CUCTEME
HayK W PpOJiIK MATCMATUYCCKOTO MOACIIMPOBAHHMA B HAYYHOM TIIO3HAHWMHW U B IPAKTHUKC
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Croco0CcTByeT (OPMHPOBAHHIO HAYYHOTO MHPOBO33PCHUS YYAIIUXCS, a TaKXKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /IalITAIlIU B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX MPEJAMETOB Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHMs, TaKk Kak 00ECIeYMBAECT BO3MOXKHOCTh M3YYCHHS KaK JMCIMILIAH €CTECTBEHHO-
HAy4YHOM HAIIPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MpluieHUe, (GopMupyemMoe NpU H3yYEeHUH OOYYAIOIIMMHUCS MOHSITHHHBIX
OCHOB TCOMETPHH M TIOCTPOCHHH IICTIOYKU JIOTHYECKUX YTBEPKICHUN B XOJe peUIeHUs
FCOMETPHYCCKHUX 3aJ1ad, YMEHHE BBIJIBHUIaTh M OINPOBEPraTh THIIOTE3bI HEMOCPEICTBECHHO
UCIIOJIL3YIOTCSL MPH PEIICHUH 3aJad €CTECTBEHHO-HAYYHOI'O IHMKJIA, B YaCTHOCTH U3 Kypca
bu3uKy.

YMeHue OpHUEHTUPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pOJIb BO BCEX
00JacTAX JeATEIBHOCTH uejoBeka. OpHeHTallus YelOBeKa BO BPEMEHHM M IMPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHE €ro COIMAIbHOTO OBbITHS, (hopMa OTPaKEHUS OKPYXKAIIIET0 MUDA,
YCIIOBHE  YCIEIIHOTO TO3HAHUS ¥  aKTHBHOIO  MPEOOpa3OBaHUS  JCHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEIUHSCT pa3HbIC BUIBI YUSOHOU U TPYAOBOMH
NEeSITEIIbHOCTH, SIBISICTCS OJHUM M3 MPO(ECCHOHAIBHO BaKHBIX KAa4eCTB, MOATOMY aKTyalbHa
3ajauya GOPMHUPOBAHUSI Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOTO MBIIIICHUSI — CYIIECTBEHHOTO KOMITOHEHTa B IOATOTOBKE K MPAKTHYCCKON
JESTSIILHOCTH 110 MHOTHM HAITPaBJICHUSIM.

Llenb ocBOeHMsI MporpaMMbl yueOHOTO Kypca «['eoMmeTpusi» Ha 6a30BOM ypOBHE 00yUECHHSI
— oOmieoOpazoBarenbHOE U OOIIEKYJIBTYPHOE DPAa3BUTHE OOYyYaromIMXCs 4depe3 olecredeHue
BO3MOXXHOCTH TPUOOPETCHUS W HCIOIB30BAHUS CHCTEMATHYCCKUX T'C€OMETPHUSCKUX 3HAHWH U
JEHCTBUH, cieU(PUIHBIX TEOMETPHUH, BO3MOXHOCTH YCITEIITHOTO MPOI0JDKEHUS 00pa30oBaHUs TI0
CHEIHUAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIAJIHBIM HCIIOIH30BaHHEM F€OMETPHH.

[Iporpamma 1o reoMeTpun Ha 0a30BOM ypOBHE IMpelHa3HaueHa g OO0yJaromuXcs
CpeIHEH NIKOJIBI, HE HCIBITHIBABIIMNX 3HAYMTENBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOTO
obmrero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH
o0mre MaTeMaTHYecKue yMEHHUs, CBA3aHHbIE CO CIeNU(UKON FeOMETPUH U HEOOXOAUMBIE NS
JKU3HU B COBpEeMEHHOM o01iecTBe. Kpome 3TOro, oHM IMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHIO
OoJsee TIIyOOKO, €CTM B JAIBHEHUINIEM BO3HHKHET HEOOXOIUMOCTh B TCOMETPUUYCCKUX 3HAHMSIX B
npohecCuOHATBHON e TENbHOCTH.

JlocTrxkeHue e OCBOCHUS POrpaMMbl 00eCTIeYHBACTCS PEIICHUEM COOTBETCTBYIOIIUX
3anay. [IpuopureTHeiMU 3a1a4amMu OcBoeHUs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISTFOTCS:

e (QopmupoBaHUE TPEACTABICHUS O TEOMETPHUM KaK YacTH MHPOBOH KYIbTYphl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MUPOM;

e (QopmupoBaHuEe TMpEACTABICHUS O MHOTOTPAHHHKAX U TelaxX BpalleHUs Kak o
BOXHEHININX MAaTEeMaTHYCCKHX MOJIENSIX, MTO3BOJISIONINX OIUCHIBATh W U3yYaTh Pa3HbBIE
SIBIICHUST OKPYKAOIIET0 MUPA,

e (opmHupoBaHWE YMEHHs PACIIO3HABATh HA YEPTEkKaxX, MOJCISIX W B PEATLHOM MHUPE
MHOTOTPaHHHKH M Tejla BPaIlCHHSI,

® OBJAJICHHEC METOJaMH peIICHHS 3a7ad Ha IOCTPOCHUS Ha H300paKEHUSIX
POCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH IMOHITHSIMH O MHOTOIDAaHHUKAX W
TeJax BpAIleHUs U KX OCHOBHBIMH CBOHCTBAMU;



® OBJQJICHUWE AITOPUTMAMH PEIICHUsS OCHOBHBIX THIIOB 3a7a4; (OPMHUPOBAHHE YMECHHUS
IPOBOJAWTH  HECJOXHBIE JOKa3aTellbHble pAacCyX JCHHUS B  XOJ€  pPELICHUS
CTEPEOMETPUUYECKUX 3a]1a4 U 3aJ1a4 C MIPAKTUUYECKUM COJICP>KAHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHUM, KPUTUUHOCTH MBIIUICHUS;

e (QopmupoBanue (QyHKIHMOHAIBHON TI'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSIBIICHUS TEOMETPUUCCKUX MMOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYyalUsX WU MPU HU3YUYEHUM JAPYTUX YUYEOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHUCHUMOCTEl M 3aKOHOMEpPHOCTEH, (QOopMyIMpoOBaTh HX Ha S3bIKE
FeOMETPUM U  CO3[aBaTh TI'E€OMETPUYECKHE MOJIEIH, MPUMEHATh OCBOCHHBIN
FEOMETPUUYECKHI ammapar Jjisi  peHieHus MPaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYYCHHBIC PE3YIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCSI BKIIOYEHHE B KypC CTEPEOMETPUU
B Hayaje ero M3y4yeHUs 3ajay, pellaeMblX Ha YpOBHE HHTYUTHBHOTO T[O3HAHUA, U
onpeAenéHHBIM 00pa3oM OpraHW30BaHHAs paboTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO M TMPOCTPAHCTBEHHOTO MBIILICHUS, CTUMYJIHPYET NPOTEKAHWE HWHTYUTHUBHBIX
MIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMYy U3yUSHHIO TIPEMETA.

[Ipenmourenue OTHAETCS HATMATHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETHUECKUE 3HAHUSI HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH MPEAMETHO-TPAKTUUYECKOM
NeATeTbHOCTH. Pa3BUTHE TPOCTPAaHCTBEHHBIX TMPEICTABICHUM Yy y4allUXcsi B Kypce
CTEpEOMETPUU MPOBOTUTCS 32 CUET PEIleHHUs 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha OINEpPUPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3naHue oOpas3a MPOBOTUTCS C
OTIOPO# Ha HATJIAIHOCTH, a OTIEPUPOBAHUE 00Pa30M — B YCJIOBHUSX OTBICYCHHS OT HATJISTHOCTH,
MBICJICHHOT'O U3MEHEHHUSI €T0 UCXOIHOTO COJICP KaHMUS.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHukmn», «lIpsiMble U TIIIOCKOCTH B MPOCTpaHCTBEY», «Tena BpaieHus», «Bektopsl u
KOOPJIMHATHI B MPOCTPAaHCTBEY. DOPMHUPOBAHUE JIOTHUECKUX YMEHUM paCIpeIesiIeTCsl HE TOJIBKO
MO COJAEp)KaTeIbHbIM JIMHUSIM, HO M TO rojaM OOy4YeHHsT Ha YpOBHE CpEIHEro OO0IIero
o0Opa3oBaHusl.

Cogepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yabTaTaM OCBOCHUS
paboueii mporpaMMbl, pacipeeIEHHBIM 110 ToAaM 00y4YeHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9yTOOBI ~ OBNAJICHUE TEOMETPHYECKUMH  TIOHATHUSMH M HaBBIKAMH  OCYIIECTBIISUIOCH
MOCNIEAOBATEIHbHO M MOCTYHATEeNbHO, C COONOJIEHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYATUCH B OOIIYI0 CHCTEMY I€OMETPUYECKHX MPEICTABICHUI 00yJaroNXcs,
pacmpsist 1 yriryousisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a JiBa roga o0ydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosioKeHue MPsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, NapaJlIeIbHbIE U
CKpelmuBawpIuecss npsaMmbsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuiejbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIJIBI C COHAIPaBJIEHHBIMM CTOPOHAaMH; Yrojl MeEXAy HIpsSMbIMU B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TIockocTe. [IpocTeiimue mpocTpaHncTBEHHbBIE PUTYpPHI HA MIIOCKOCTU: TETPAdIP,
Ky0, mapaJuiefienunea; moCTPOCHUE CEUCHU.

[lepnieHauKyIApHOCTh TOPSAMOM U IUIOCKOCTHU: NEPIEHIUKYJISpPHbIE MpsSMblE B
IIPOCTPAHCTBE, INPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IUJIOCKOCTH, TEOpeMa O MpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YrOJd MEXKAY HPSIMOM M IJIOCKOCTBIO; JBYTPaHHBIM yToOJ,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAaHHUKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yroapHas nmpusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
NUpaMujia, TPaHU M OCHOBAaHUE NHUPaMUJbl; OOKOBask M MOJHAS MOBEPXHOCTh MNHPAMUIbL;
IpaBWIbHAsg M YyCEU€HHas MNHMpaMuAa. OJIEMEHTbl MNpuU3Mbl W nupamuasl. [IpaBunbHble
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMuJia; MpaBUiIbHas TPEyroibHasi MUpaMKia U IPaBUIBHBIN TeTpasap; kyO. [IpencraBinenue
O MPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTa3Jp, JIoAeKa’aAp W ukocadap. CedeHus MNpu3Mbl U
MIUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIOCKOCTH.
DOneMeHThl CUMMETPUH B IIMpaMuiax, napaieienurneiax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Brruncnenue 31€MeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GokoBoi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAAb OCHOBAHMW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeopeMa O Iulouiaau yceu€HHoW mnupamuabl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KUIIACC



Tesa BpameHus

[lwmHapuYeckass MOBEPXHOCTb, 00pa3ylolue IMIMHAPHYECKOM TMOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEepXHOCTH. LIMauHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; IJIOIIaAb OOKOBOM U MOJHOW MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHMUYECKOW moBepxHOocTH. KOHyc: ocHOBaHME M BeplIMHA, OOpasyromas W OCh; IUIONIA/lb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yloliue W BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOH[alb MOBEpXHOCTU cdepbl. B3ammHoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; iomanb chepsl.

N3o00pakeHue e BpalieHus: Ha II0cKocTU. Pa3BépTka LUIMHIpa U KOHYCA.

KoMOuHanuu Ten BpamieHus ¥ MHOTOTPAaHHHKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUSI.

[Torsitme 00 o00béMe. OcHOBHBIE cBoWicTBa 00BEMOB Tein. Teopema 00 o00BEMe
MPSIMOYTOJIBHOTO Tapaiienienumneaa u cieactsus u3 He€. O0BEM mwmHIpa, KoHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[Tonobupie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Ceuenust mwiMHIApa (MapauielbHO MW TEPHEHAMKYISIPHO OCH), CEYEHHUsI KOHyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpancTBe. ClokeHue U BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenne 3aiay, cBI3aHHBIX ¢ TPUMEHEHHUEM MTPABHII JEHCTBHUI C BEKTOpaMHU.
[TpsimoyronbHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocreiimue
3a7layl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalgpHOE NPOU3BEJIEHUE BEKTOPOB.
Berurcnenue yriioB MeXAy MPSMBIMH H IUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
pEeIIeHNU TEOMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Ppe3yNbTaThl OCBOCHHS MporpamMmbl yueOHoro mnpenmera «MaTtemaTtukay
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBJICHHM, Mpolenyp TpakJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (QYHKIMAMHU M HA3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUHMCKOW MaTEeMaTHKH, LEHHOCTHBIM OTHOIIEHMEM K JIOCTH)KEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHUICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K MHpPYy, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TNPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JEATEIBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
chepam npodhecCuOHATBFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliei nmpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJIOTMUYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTaluel Ha  [pUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUW JUIs pelIeHHs 3ajad B 00JacTU OKpY’Kalollel cpelibl, MIaHUPOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW NMPAKTUKH, TOHUMAaHHEM MaTeMaTHYECKOW HayKu Kak cQepsl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATh IPOEKTHYH0O M  HCCIEIOBATEIBCKYIO JIEATEIbHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapaKkTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHLIMU — Pe2YIAMUGHbIMU
oelicmeusimu.
1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).
Bba3zoBble Jioruyeckue eiicTBUSA:
® BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(PUKAIMN, OCHOBAHUS 11 00OOIICHUS
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIPHUHHUMATH, (HOPMYIHPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IIPOTHBOPEUHS B (DaKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKICHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® [POBOJUTH CAMOCTOSTEIIHHO JOKAa3aTeIbCTBA MATEMATHUYCCKUX YTBEPIKIACHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOIBL;

® BBIOMpATH CHoco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIECIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

® CaMOCTOATENHbHO (OopMyaUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
POBEAEHHOT0 HAOIIOACHHUS], UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOMYyUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC MPOLCCCA, 4 TAKIKC BbIABUT'ATh MMPCAIIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMaTH3UPOBATh U HMHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX BUAOB U (hopMm
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WILTIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vhusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPHHUMATh U ()OPMYIHPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
HNUCbMEHHBIX TEKCTaX, JaBaTh NOSACHEHMs 0 XOJy PELICHMs 3a/1a4l, KOMMEHTHPOBATh
HOJIyYEeHHBIH pe3ynbTaT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOM TeMBI, TPOOJIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaThb WJEHM, HAlleJ€HHbIE HA T[OUCK peIlIeHUs;
COMOCTABJISITh CBOU CYXKIEHHS C CYXACHUSIMHM JPYrUX YYaCTHUKOB JUAJIOra,
0oOHapyXHUBaTh pa3IMuue U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH (hopme popMyIHpoOBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

IPEJICTaBIIATh Pe3yNbTaThl PEIICHUs 3a/1a4l, SKCIIEPUMEHTA, UCCIIeI0BaHuUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS C Y4YETOM 3ajady NpE3eHTALUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

NOHUMAaTh M MCIIOJIb30BaTh NMPEHMYILECTBA KOMAaHIHON M MHAMBUAYaJIbHOW pabOThHI
OpU pelleHnH Y4eOHbIX 3ajay; MPUHUMATh LEelIb COBMECTHOW JESTENbHOCTH,
IUIAHUPOBAaTh OPraHU3alliI0 COBMECTHOM paboThl, pacmnpenensTb BHABI padoT,
JIOTOBAapUBATHCS, OOCYXKJaTh IPOLIECC M pe3ylnbTaT paboThl; 0000IIaTh MHEHUs
HECKOJIBKUX JIIOCH;

y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CyKaeHUsI, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W WHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JNEeNCTBUS C IPYTUMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUI
HPOAYKT 110 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusauus:

COCTABJIATH TIJIaH, AITOPUTM PELICHUS 33aJ]auH, BEIOUPATh CIIOCO0 PEeIICHUs ¢ yU4ETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb:



e BJAJeTh HAaBbIKAMM I[IO3HABATENBHOM peQIIEeKCHH KaKk OCO3HAHUS COBEpIIAeMbIX
NEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PELICHUU 33/a4d, BHOCUTh
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

[TprMeHSTh aKCMOMBI CTEPEOMETPHH U CIIEJCTBHUS M3 HUX MPU PEIICHHH T€OMETPUIECKUX
3ajay.

OnepupoBaTh MOHATHSAMHU: MAPAVICNBHOCTh U MEPHEHAMKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

KnaccuguiupoBaTs B3aMMHO€E paciooKeHUE MPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYTPaHHBIA Yroj, TpaHd JABYIPaHHOTO Yyria, pedpo
JIBYTPAaHHOTO yIJIa; JINHEHHBIN Yol ABYTPaHHOI'O YIJia; IpaaycHas Mepa JBYTPaHHOTO yIia.

OnepupoBaTh MOHSATUSIMH: MHOTOTPAaHHUK, BBITYKJIBIA M HEBBITYKJIBIH MHOTOTPAaHHUK,
9JIEMEHTHI MHOTOTPaHHUKA, TPABHILHBI MHOTOTPaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbl MHOTOTPAHHUKOB (ITUPaMUAA; MPH3Ma, MPSIMOYTOJIbHBIHN
napanjenenurnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS Ui  KiaccU(UKaLUU
(BBIIIYKJIBIE W HEBBIMYKIIBIE MHOTOTPAHHUKH; TPABHJIbHBIE MHOTOTPAHHUKH; TMpSIMBIE U
HAKJIOHHBIE IPU3MBI, TapajlIeICIUIE/bl).

OnepupoBaTh MOHATUAMU: CEKYIIAs TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOCHHUS CEUSHH, UCTIONIB3YSI METO/I CIIEJIOB.

Ctpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTekH U3 PUCYHKOB NMPOCThIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpa3naMm HIu
QITOPUTMaM, IPHUMEHSS HM3BECTHbIE AHAIUTHYECKUE METOJbl MpPU PELICHWH CTaHAAPTHBIX
MaTeMaTUYeCKUX 3aJad Ha BbIUMCICHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH JI0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK/1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpa3naMm HIu
QITOPUTMaM, IPHUMEHSS HM3BECTHbIE AHAIUTHUYECKHE METOJbl NpPU PEHIEHWH CTaHAapPTHBIX
MaTeMaTHYeCKUX 3aJjad Ha BBIYMCICHHUE YITIOB MEXIY CKPELIMBAIOIUMUCS MPSIMBIMH, MEXKIY
HPSAMOM U TNIOCKOCTBI0, MEX]y IIIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boraucnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOI'PAaHHUKOB (IIpU3Ma, MHUPaAMHIIA) C
npUMeHeHHeM (OpMyJ; BBIYMCIATH COOTHOIIEHHUS MEXIy IUIOMAASIMU TOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OChb M IJIOCKOCTh
CUMMETPHHU; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBHI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
npearojgararomux HECKOJIbKO IMaroB pCIICHHA, €CJIM YCJIOBUA NPHUMCHCHHA 3adaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIe CHUTyallud H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniarh MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM IeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb, oOpa3ymoiue
WIMHIPUYECKON TTOBEPXHOCTH; IIMIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIole KOHHUYECKOH
MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdhepa U 1map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHsI.

KnaccudumnupoBaTs B3auMHOE pacioioKeHue cepbl U MITOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tl C
npUMeHEeHneM (HOpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy M OMHCAHHBIM OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYHCnsATE COOTHOIIECHUS MEXKIYy IUIOMIANAMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N3o6paxarh u3yyaemble (GUIYpbl OT PYKHM U C IPUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAI[CHHSI.

W3Brekatb, UHTEPIPETUPOBATH U MPeoOpa3oBhIBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux GUrypax, mpeCcTaBlICHHYIO Ha YepTexax U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimonaaTe I[CflCTBHSI CJIOKCHUA BCKTOPOB, BLIYUTAHUA BCKTOPOB U YMHOXKCHUS BCKTOpA
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBaAMM OHHU 00JIaJaloT.

[TpumeHsTh paBUIIO Napasuieenunena.

10



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPAMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB M MIPOU3BEICHUE BEKTOPA HA YMCIIO, YIOJ MEX/Y BEKTOPAMHU,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
IPEIONIAraoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a4d Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WU aJIrOPUTMaM, IPUMEHSSI U3BECTHBIE METOMBI MIPH
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBOAUTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHPOJC U IKHU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
c(OpPMYITMPOBAHHOW TPOOJIEMBI, MOICIUPOBATh pPEATbHBIC CHTYallUd Ha S3bIKE T'€OMETPHH,
WCCJICZIOBATh TIOCTPOSHHBIC MOJEITU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpEM,
amnmapara aJreOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKHUX
BEJIMUKH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB
Ne HanmeHnoBaHue pa3je/ioB U TeM JJyiekTpoHHbIE (LU pPOBbIE)
Konrtpouabnbsie IIpakTnueckue
n/n MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
https://education.yandex.ru/

1 BBenenue B cTepeoMeTpuio 10 https://ege-

study.ru/ru/ege/materialy/matematika/
IIpsimMbie 1 TIOCKOCTH B IPOCTPAHCTBE. https://education.yandex.ru/

2 [TapannenbHOCTh MPSMBIX U 12 1 https://ege-

IUIOCKOCTEH study.ru/ru/ege/materialy/matematika/
https://education.yandex.ru/
IleprieHIUKYIIPHOCTD NPSAMBIX U

3 nngcxofreﬁy ’ ’ 12 https://ege-
study.ru/ru/ege/materialy/matematika/
https://education.yandex.ru/

\%
4 HII{“J'IL;ME:I;,SI}I; MIpAMBIMU U 10 1 https://ege-
ocroe study.ru/ru/ege/materialy/matematika/
https://education.yandex.ru/

5 MHororpaHHUKH 11 1 https://ege-
study.ru/ru/ege/materialy/matematika/
https://education.yandex.ru/

6 OOBEMBI MHOTOTPaHHHKOB 9 1 https://ege-
study.ru/ru/ege/materialy/matematika/

) https://education.yandex.ru/
IToBTOpEHME: CCUCHUs, paCCTOAHUA U
7 . P P 4 1 https://ege-
yr study.ru/ru/ege/materialy/matematika/
OBUIEE KOJIMYECTBO YACOB 10 68 5 0

[TPOI'PAMME
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https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/

YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA

I'eomerpus. 10-11 kaaccel. bazossiii u npoduabHbiil ypoBau. /Atanacsu JI. C., Byrysos B. @.

Kanomues C. b. u 1p. Mocksa “IIpocsenienue» 2023

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Metonndeckue pekomenaanuu. 10-11 xnacces! (k yaeOnuky Aranacsa JI. C. u ap.) Mocksa
“IIpocBemienue» 2023

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://education.yandex.ru/

https://uchi.ru/

https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://edu.skysmart.ru/

https://resh.edu.ru

IHOC Mos IIkona (myschool.edu.ru)
https://ege-study.ru/ru/ege/materialy/matematika/

b
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https://education.yandex.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
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