MYHUIHUITAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YYPEXKXJIEHUE
CAYKOBHNUYCKAA CPEIHSASA OBINEOBPA3ZOBATEJIBHAS IIIKOJIA

AHHOTanus K padoyeii mporpamme
yueOHoro npeamera «I'eomerpus» nis 10-11 kiaccos

Pabouas mporpamma ydeOHoro mpemmera «l'eomerpus» o0s3aTenpbHON MpeAMETHOW oOmactu «MaTteMaThKa
SIBJIICTCS. YacThIO OCHOBHOW 00pa3oBaTeNbHOW TporpaMmbl cpenHero obmiero odpaszosanus (OOII COO) MBOY
CauxoBuuckoit COLL, pa3paborana B coorBeTcTBUU ¢ MyHKTOM 18.2.2 ®I'OC COO na ocHoBe DepepanbHOil paboyeit
MporpaMMBI [0 MaTeMaTHKe W peanusyercs 2 roga ¢ 10 mo 11 kiacc.

Pabouas mporpaMma paszpaboTaHa ydUTeIIMU MaTEMAaTHKH LIKOJIbI C HCIoIb30BaHueM «KoHcTpykTopa pabounx
nporpaMm» caiira «Exnnoe conepxxanue obuiero o0pa3oBaHusa» B cOOTBETCTBUH ¢ [lonoxeHnem o pabouux nporpamMmax
U ONpeneNnseT OpraHu3aluio 00pa3oBaTENIbHON JESTENbHOCTH YYUTENsl B LIKoJe Mo mpeamery «['eomerpus». Pabouas
porpaMMa COJIEPKUT CICAYIOLINE CTPYKTYPHBIE 3JIEMEHTHI:

-MIOSICHUTEIBHYIO 3aIHCKY;

-LIeNK U3ydeHus yueOHoro npeamera «I'eoMeTpusy;

-MECTO Y4eOHOT0 MpeaMeTa «re€OMETPUs» B y4eOHOM IIJIaHE;

-coJiepaHue yueOHoro npeamera «l'eoMeTpus»;

-IIJIAaHUPYEMBbIE PE3yNbTaThl (JINYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIC);

-TeMaTh4ecKoe MIaHupoBanue, copMupoBanHoe ¢ y4éToM paboueil mporpaMMbl BOCIIUTAHUSI B BO3ZMOYXKHOCTBIO
ucrnons3oBanus DOP/LIOP.

Pabouas mporpamma o6cyxaeHa Ha 3aceganuu IIMO yumreneld ecTeCTBEHHO HAyYHOTO ITUKJIA  IIIKOJEI,
MPUHATA pelIeHueM Tenarorudeckoro cosera (mpotokon Ne 1 ot 28.08.2023r.), yrBepkiaeHa mnpukazom no MBOY
CauxoBuuackoit COL Ne 57 ot 29.08.2023r. B kauectBe yactu conepxanus OOII COO

Ha ochoBe nmanHoii mporpamMmbl yumreneM paspabareiBaetcst KTII B coorBerctBum c¢ Ilomoxkenuem o
KaJICHIapHO-TEMaTHYECKOM TUIAHHUPOBAaHUHM MO Y4eOHOMY mpeamery, Kypcy, monymto. KTII paccmarpuBaercss Ha
3acenanuu [IIMO u cornacyercs ¢ 3amecturenieM mo Y BP.

Beinucka
M3 OCHOBHOM 00pa30BaTe/IbHOM NMPOrpPaMMbl CPeAHEro 001ero 00pa3oBaHus

PABOYAS ITPOTPAMMA
yueOHoro npeamera «I'eomerpus»
st ooyyaromuxcsa 10 -11 kinaccon

(0a3oBbIii YPOBEHbD)
CPOK peajiM3anuu 2 rojaa

MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro kypca «l'eomerpus» O6a3oBoro ypoBHs anasi oOywarommxcs 10 —11 xiaccoB
paspabotana Ha ocHoBe @enepaqbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa CPEJHEro OOLIero
00pa3oBaHusl, ¢ YIETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHWi, NPEABSBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TpaguIMi poccuiickoro oopasoBanus. Peannzanus nporpaMmmsl 00ecriednBaeT OBJaleHHE KIIFOYEBBIMH KOMIIETEHIIUSAMH,
COCTABISIIOLIMMH OCHOBY JUII CaMOPa3BUTHS M HENPEPHIBHOIO OOpa3oBaHUs, LEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JMYHOCTHOTO U NIO3HABATEIBHOT0 Pa3BUTHUS JINYHOCTH 00YUYaIOIINXCA.

HEJIN U3YYEHUS YYEBHOI'O KYPCA



BaxxnocTp yueOHOTO Kypca reoMeTpHUH Ha ypOBHE CpeqHero obmiero oOpa3zoBaHHs 0O0yCIOBICHA MPAKTHYECKON
3HAYMMOCTBIO0 METAlpPEIMETHbIX M IPEAMETHBIX pEe3yJbTaToOB OOyueHMsS I'€OMETPUU B HAIPABICHUU JHMYHOCTHOTO
pa3BuTHA 00y4arommxcs, GopMupoBaHHus (yHKIMOHATHHOW MaTeMaTHYECKOH TPaMOTHOCTH, U3yUYECHUS IPYTUX y4eOHBIX
nucuuiuiuH. PazButre y oOyvaromuxcss NpaBHWIBHBIX MIPEJICTABICHUI O CYIIHOCTH U IPOUCXOKICHUN T'€OMETPUIECKUX
abCTpaKIiii, COOTHONIEHNH PEANTbHOTO W HACaJbHOTO0, XapakTepe OTPaKEHHS MaTEeMAaTHYeCKOW HAyKOW SBICHUH M
IIPOILIECCOB PEATIbHOTO MUPA, MECTE T€OMETPUH B CUCTEME HAYK M POJIM MAaTEeMaTHYECKOTO MOJEIUPOBAHUS B HAyYHOM
MO3HAaHUM U B TIPaKTHKE CHOCOOCTBYeT (DOPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUS YHYAIIMXCS, a TaKXe KauecTB
MBILUIEHHS, HEOOXOAUMBIX [UIS aalTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpus sBasieTca OoAHMM M3 0a30BBIX INPEIMETOB Ha YPOBHE CpeIHEro o0mero oOpa3oBaHMsA, TaK Kak
o0ecrieunBaeT BO3MOXXHOCTb U3yUEHUS KaK AUCLUILUIMH €CTECTBEHHO-HAyYHON HAIIPAaBJICHHOCTH, TaK ¥ T'yMaHUTapHOH.

Jlornueckoe MblIeHHe, (hopMupyeMoe NpH H3y4YeHHMH OOy4YaroIlMMHCS TNOHATHUMHBIX OCHOB T'COMETPHHM U
[IOCTPOCHNHU LEMOYKH JIOTHYECKUX YTBEP)KICHHMH B XOJE PELICHUS TI'€OMETPUYECKHX 3a7ad, YMEHHE BBIABUIATh
OIIPOBEpPraTh TUIOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCSl NPH PELICHWH 3aJad €eCTECTBEHHO-HAyyHOro IIMKJIa, B
YaCTHOCTH U3 Kypca (PU3HKH.

YMeHne OpHUeHTHPOBaTbCS B MPOCTPAHCTBE HMIPaeT CYIIECTBEHHYIO POJb BO BCEX O0NACTAX JESITEIBHOCTH
yenoBeka. OpueHTalMs 4eloBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOANMOE YCJIOBHE €T0 COLMANBHOTO OBITHSL,
dbopMa OTpaKeHHS OKpYKAIOLIeT0 MHpa, YCJIOBHE YCIEIIHOTO TO3HAHWS W aKTHBHOTO MpeoOpa3oBaHMs
neiicTBUTENbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIAMHSET pa3Hble BUABI YYeOHOH M TPYAOBOU
JeSITENIBHOCTH, SBISIETCS OJHUM U3 MPO(QECCHOHATBHO BaXKHBIX KayecTB, TIOATOMY aKTyalbHa 3a1ava (OpMHUPOBaHUS Y
00yYarmuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUAS KaK pPa3sHOBHUAHOCTH OOpa3HOTO MBINUICHUS — CYIIECTBEHHOTO
KOMIIOHEHTA B MOJTOTOBKE K MPAKTUYECKOH JEeSITEbHOCTH [0 MHOTHM HarpaBICHUSIM.

Lens ocBoeHust mporpamMMmel  ydeOHoro kypca «['‘eomerpus» Ha 0a30BOM ypOBHE OOy4eHUS —
00111e00pa30BaTeIbHOE ¥ OOIIEKYJIBTYPHOE Pa3BUTHE 00YUAIOIIUXCS Yepe3 00ecreueHue BO3MOKHOCTH MTPUOOPETCHHS U
WCTIONB30BaHMS CHCTEMATHYECKHX T'€OMETPHUYECKHX 3HAHMW W JICHCTBUH, CreNU(PHYHBIX TE€OMETPHH, BO3MOXXHOCTU
YCIIEIIHOTO TPOAOIDKEHUsT 00pa3oBaHHA IO CIEUUATBHOCTSIM, HE CBSI3aHHBIM C TNPHUKIAAHBIM HCIOJIb30BaHUEM
TCOMETPHH.

[IporpamMa 1o reoMeTpuu Ha 0a30BOM YpPOBHE NpeAHA3HAuYeHa sl OOYYalOUIMXCsl CpelHEH IIKONbI, He
WCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPyJHEHHH Ha YpOBHE OCHOBHOTO oOmero oOpa3oBaHus. TakuMm oOpaszom,
oOyyJarorecss Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIME MaTeMaTHYECKHE YMEHUs, CBSI3aHHbBIE CO cHenu(puKou
TeOMETPUH M HEOOXOIUMBIE /ISl )KH3HUA B COBPEMEHHOM o0miecTBe. Kpome 3T0oro, OHM MMEIOT BO3MOXKHOCTh U3y4YHTh
reoMeTputo Ooyiee TIYyOOKO, €c B JAIbHEHWIIEeM BO3HMKHET HEOOXOJMMOCTh B TEOMETPUYECKHX 3HAHHAX B
npodecCHOHANBEHON IATENEHOCTH.

JlocTmKeH e 1eTT OCBOSHHS MTPOTPaMMBbl 00ECTIeYMBAETCS pEllieHHEeM COOTBETCTBYIOIIUX 3aj1ad. [I[pHopuTeTHBIMU
3a/la4yaMu 0CBOeHUs Kypca «l'eomerpury» Ha 6a30BoM ypoBHe B 10—11 kiaccax sIBISIOTCS:

e (opMupoBaHHE NPEACTABICHHS O TEOMETPUH KaK YacTH MHUPOBOW KYJBTYPBI H OCO3HaHHE €€ B3aMMOCBSI3H C

OKPYIKaroIlluM MUPOM;

e (QopMupoBaHHE MPEACTABICHUS O MHOTOTPAaHHHMKAX W TeJIaX BPAIICHHUS KaK O BAKHEHIINX MaTEMaTHUYECKUX
MOJIEJISIX, TIO3BOJISIIOIIMX OTNMCHIBATH M U3y4YaTh Pa3HbIE SBICHUS OKPYKAIOIIET0 MHPA;

e (QopMupoBaHHME YMEHHS Paclo3HaBaTh Ha YEPTEKAX, MOACISIX U B PEaJbHOM MHpPE MHOTOIDaHHUKU M Teja
BpAaILCHHUS;

e  OBJIAJICHHE METOJIaMH PEIICHUS 3a/1a4 Ha MMOCTPOCHHUS Ha N300paKEHUSIX POCTPaHCTBEHHBIX (QUTYP;

e (opMmupoBaHHE YMEHHUsSI ONEPUPOBATH OCHOBHBIMH TOHSITHSMHU O MHOTOTPAHHUKAX M TellaX BpAIlEeHHS M UX
OCHOBHBIMH CBOWCTBaMHU;

e OBJIAJCHME AITOPUTMAMHU PELICHUS] OCHOBHBIX THUIOB 3aJad; (OPMHUPOBAHHE YMEHUS MPOBOAUTH HECIOXKHBIC
JIOKa3aTellbHbIE PACCYXKICHUS B XOJ€ pEIICHUS CTEPEOMETPUYECKUX 3a/ad W 3aJlad C MPAKTHYECKUM
coJiep)KaHueM;

® pa3BUTHE WHTEJUIEKTYaIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH 0OydalomMXCs, MO3HABATEILHONH aKTHBHOCTH,
HCCIIEI0BATENbCKUX YMEHUH, KpUTUIHOCTH MBILUICHHS;

e  (opmupoBanue QYHKIMOHAIEHOW TPAMOTHOCTH, PEIEBAHTHOM F€OMETPHH: YMEHUE PACIO3HABATh MPOSIBICHHS
TFEOMETPUUYECKHX IOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealibHBIX XHU3HEHHBIX CHUTYalUsX W HpHU
U3yUYCHHHU JIPYTUX y4eOHBIX MPEAMETOB, MPOSBICHHUS 3aBUCMOCTEH U 3aKOHOMEPHOCTEH, (OpMyIMpOBaTh UX
Ha SI3bIKE TEOMETPHUHU U CO3JaBaTh F€OMETPUUIECKHUE MOAEIH, IPUMEHITh OCBOCHHBI T€OMETPUUYECKUI anmapar
JUISL peLICHUs! TPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4, UHTEPIPETUPOBATh U OLIEHUBATH ITOJyYEHHBIE PE3yIbTATHI.



OTnnauTeasHONH 0COOEHHOCTHIO MPOTPAMMEI ABIISIETCS BKIFOUEHHE B KypC CTEPEOMETPHH B Hadaje ero M3y4eHHs
3ajad, pelaeMbIX Ha ypOBHE MHTYUTHBHOTO MTO3HAHUS, U ONPECIEHHBIM 00pa3oM OpraHW30BaHHas paboTa HaJ| HUMH,
YTO CITIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO MBITIICHUS, CTUMYJIUPYET MPOTEKaHHEe WHTYUTHBHBIX
MIPOIIECCOB, MOTUBUPYET K NaJTbHEHUIIIEMY U3yUEHHIO TPEAMETA.

[Ipenmourenne oTaaércst HATIASAHO-KOHCTPYKTUBHOMY METOIY OOYYEHHS, TO €CTh TEOPETUIESCKHE 3HAHUSI UMEIOT
B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TIPAKTUIECKON NesTeNFHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX MTPEICTABICHUH
Yy yYammxcsi B Kypce CTEpPeOMETPUH IPOBOIUTCS 3a CUET pemIeHUs 3a7jad Ha CO3[aHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3a/la4 Ha OMEpPUpPOBAHHE MPOCTPAHCTBEHHBIMH oOpasamu. Co3maHue oOpasa MPOBOAWTCA C OMOPOM Ha HATMSTHOCTH, a
olepupoBaHHEe 00pa3oM — B YCJIOBHAX OTBJIEUEHHUS OT HATJLSIAHOCTH, MBICICHHOTO W3MEHEHHS €ro HCXOIHOTO
CoJIepKaHusl.

OcHoBHBIE copepkarenbHble TuHUH Kypca «l'eomerpum» B 10-11 xmaccax: «MuororpanHukm», «l[Ipsmbie u
IUIOCKOCTH B TPOCTpaHCTBe», «Tema BpameHus», «BekTopsl W KOOpAWHATH B TpocTpaHCTBe». DopMupoBaHuE
JIOTHYECKUX YMEHHM pacIpenesieTcss He TOJIBKO IO CONEpKaTeNbHBIM JIMHUSAM, HO W TI0 TOAaM OOy4YeHHs Ha YPOBHE
CpemHero o0Iero o0pa3oBaHws.

Conmeprkanne 0oOpa30BaHWS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM OCBOCHHS pabodell mporpammel,
pacnpenen€HHBIM 0 ToJaM OOy4YeHHs, CTPYKTYPHPOBAHO TaKHUM O0pa30M, 4YTOOBI OBJIAJICHUE TE€OMETPUUYCCKHMU
MOHATUSAMUA W HaBBIKAMU OCYIIECTBISUIOCH TOCIEAOBATEIBHO M IOCTYNATEeIbHO, C COOJIOJCHUEM MPHHIUIA
MMPEEMCTBCHHOCTHU, LITO6I:.I HOBBIC 3HaHHUs BKIIOYaAJIHUCh B O6HlyIO CUCTEMY TI'C€OMETPUYCCKUX HpC[ICTaBHCHI/Iﬁ
00yJarOIIUXCs, PACIIUPSISA U yriIyOJisis e€, 00pa3ys MPOYHbIC MHOXKECTBCHHBIC CBSI3H.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoautcs 2 4yaca B Hezaento B 10 xiacce u 1 yac B Henento B 11 kimacce, Bcero 3a JBa
roga o0y4enus - 102 y4eOHBIX Haca.

COJEPKAHUE YYEBHOI'O NTPEIMETA
10 KJIACC

IIpsiMbIe ¥ NJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TIOHATHUSI cTepeoMeTpuu. Touka, mpsiMasi, TIOCKOCTh, MPOCTPaHCTBO. [IoHATHE 00 aKCMOMAaTH4YEeCKOM
MTOCTPOECHUH CTEPEOMETPHUHN: AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anmuoe pacrnosyiokeHne MpsIMBIX B IPOCTPAHCTBE: IEpeceKarollyecs, MapajulelibHble U CKPEIIMBAIOIINECS
npsimble. [lapaienbHOCTP MPSAMBIX M IUIOCKOCTEH B TPOCTPAHCTBE: TMapayljieNibHble MpsSMblE B IPOCTPAHCTBE;
MapaJuIETbHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh NPSIMON M IUIOCKOCTU. YTUIBI ¢ COHANpPaBICHHBIMU CTOPOHAMH; YTOI
MEXIy MpsMBIMU B IpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH: NapajulebHbIe MJIOCKOCTH; CBOMCTBA IMapaslieNbHBIX
miockocter. Ilpocreime npocTpaHcTBeHHBIE (QUTYpPHI Ha IJIOCKOCTH: TETpajlp, KyO, Mapajulenenunes; MoCTpoeHHe
CEUYCHM.

[lepneHUKYISIPHOCT MPAMOM M IUIOCKOCTH: HEPHEHOUKYJISIPHBIE MpsSMble B IPOCTPAHCTBE, NpsSMbIE
napajiefbHble U MEPIeHANKYJSPHBIE K MJIOCKOCTH, NPU3HAK MEPIEHANKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TeopeMa o
MPSIMON MEPNEHANKYIISAPHOM TNIOCKOCTU. YTJbI B IPOCTPAHCTBE: YTOJI MEXAY IPSAMOH M INIOCKOCTBIO; IBYTPaHHBIN yrod,
JMHEHHBIN yroi IByrpaHHOro yria. llepnenaukynsp U HakJIOHHBIE: PACCTOSHUE OT TOYKHU A0 IUNIOCKOCTH, PACCTOSHUE OT
OpsAMOM A0 TUIOCKOCTH, MpOoeKUus (UIypbl Ha IUJIOCKOCTh. lleprneHAuMKyIspHOCTh IIOCKOCTEH: TNpH3HAK
MEPIEHINKYIIPHOCTH JBYX IIOCKOCTEH. Teopema 0 TpEX MepHEeHANKYIAPaAX.

MHororpaHHuKH

[lonsTne MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIPaHHMKA, BBIMYKJIbIE M HEBBIMYKJIbIE MHOIOI'DaHHHKHU;
pa3BépTka MHOrorpaHHuka. [Ipuama: n-yroipHas npu3Ma; IpaHd U OCHOBAaHUS NPU3MBI; NMpsAMas U HAKJIOHHAS IPU3MBI;
OokoBass W TOJHAs NOBEPXHOCTb Npu3Mbl. [lapamnenenmiiesn, NpSAMOYTOJbHBIM NapajieNieNuNes U €ro CBOMCTBA.
[Mupamuna: n-yronpHas NHUpaMuaa, TPaHK M OCHOBaHUE NHPaMHIb; OOKOBask M MOJHAs TMOBEPXHOCTb MUPAMUJIBI;
MpaBWIbHAs W yceu€éHHas NUpaMuAa. OJIEMEHTHl NpHU3Mbl U NUpaMHIbl. [IpaBUIIBHBIE MHOTOIpaHHHMKH: HOHATHE
MPaBWJIBHOTO MHOTOTPaHHMKA; MpaBWJIbHAs NpPU3Ma U MpaBWIIbHAs NMUpPaMUJa; NpaBWIbHAS TPEyroJibHas NMUpamuna u
NpaBWIBHBIA TeTpasap; KyO. IlpeacraBneHue o MpaBUIBHBIX MHOTOTPAaHHHMKAX: OKTa’Jp, NOJACKa’ap M HKOCadAap.
Ceuenus MpU3MBbI U TUPaAMHUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCHTENBHO TOYKH, IMPSIMOM, MJIOCKOCTH. DJIEMEHThl CUMMETPUH B
MpaMuax, napaielenunenax, MpaBmIbHbIX MHOTOTPaHHHUKAX.



Brruncnenne 1eMeHTOB MHOTOTPaHHHAKOB: péOpa, nuaroHaiy, yriel. [lmomans 60koBOH TOBEPXHOCTH M TTOTHOU
TTIOBEPXHOCTH TPSAMON TPHU3MBI, IDIOMIATL OCHOBAHHM, TeopeMa 0 OOKOBOH IMOBEPXHOCTH MpsIMOM mpu3Mbl. Ilnomans
OOKOBOM IMTOBEPXHOCTH M TIOBEPXHOCTH MPABUILHON MUPaMUIBI, TEOpEMa O TUIOIIAIN yCeUEHHON mupamMuabl. [loHstre 00
00béMe. OOBEM MUPAMUITBI, TTPU3MEL.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOIIEHHUS MEXKIY TUIOIIAIIMHU MIOBEPXHOCTEH, 00bEMaMH MTOTOOHBIX Tell.

11 KJIACC

Tena Bpamenust

Hunmuaapuyeckass TOBEPXHOCTh, OOpa3yloluie IMMIMHAPUYECKOW TIOBEPXHOCTH, OCh IMIWHAPUYIECKOU
moBepxHOCTH. LlymnmmHAp: OCHOBaHWMS W OOKOBas IMOBEPXHOCTh, OOpa3yromas W OCh; IUIOMIA/b OOKOBOH W TIOJHOM
MTOBEPXHOCTH.

Konundeckast moBepxHOCTh, 00pa3yromne KOHUIeCKOH TTOBEPXHOCTH, OCh M BEPIINHA KOHHMYECKOW TTOBEPXHOCTH.
Konyc: ocHoBanme m BepminHa, 00pasyromas W OCh; IUIOIMAAs OOKOBOW ¥ ITOJIHOW MOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3ymolue 1 BEICOTa; OCHOBAHUS U OOKOBas IIOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, AUaMeTp; IUIOMaas HMOBEepxXHOCTH cepbl. B3anmuoe pacmonoxkeHue cepbl u
TUIOCKOCTH; KacaTeIbHas TNIOCKOCTh K cepe; MIoImaab chepsl.

N3o0paxenue Ten BpallleHHsI Ha TNIOCKOCTH. Pa3BEpTka UIMHpA U KOHYCA.

KomOuHanmu Ten BpalieHusl 1 MHOTOTPpaHHUKOB. MHOTOTpaHHHK, OMMMCAHHBIN 0KOJIO cdepbl; cdepa, BIUcaHHas B
MHOI'OIr'paHHUK, UJIN TCJIO BpallCHUA.

[Nonsitue 06 00béMe. OcHOBHBIE CBOMCTBA 00BEMOB Te. TeopeMa 00 00bEME MPSIMOYTOJIBLHOTO MapaljIe/ICIHIIe A
u ciencteust U3 He€. O0bEM NMIMHPa, KoHyca. O0BEM I1apa u IUIOIIaab CPEephl.

[Mono6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY TUIOIIAISIMU MIOBEPXHOCTEH, 00bEMaMu MOJOOHBIX TeJ.

Cevenust mumHApa (MapawiebsHO W TEPHCHANKYISAPHO OCH), CEUEHHsI KOHyca (MapauielbHOe OCHOBAHUIO M
MpOXOJsIiee Yepe3 BEpUINHY), CEYeHUS 1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctd U B mpocTpaHcTBe. CIIOKEHHE W BBIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.
Paznoxxenue BekTopa no TpEM HEKOMIUIAHApHBIM BekTopaM. IIpaBuiio napamwienenunena. Pemenue 3agay, CBA3aHHBIX C
MIpUMEHEHUEM TMpaBW JNEHCTBUI ¢ BekTopamu. lIpsMoyronpHas cucTemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTsl
BekTopa. [Ipocreiimme 3agauum B KoopaWHATax. YTold MexIy BekTopamu. CKalsipHOE TPOHM3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay MpsIMBIMHE U IJIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIA METOA TPY PEIICHUH T€OMETPUYECKUX
3ajad.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHEIE pe3yNbTaThl OCBOSHHSI IPOTPaMMBI YI€OHOTO TipeaMeTa «MaTeMaTHKay XapaKTepU3yroTCs:

I'pa:kpanckoe BocnuTanue:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKOW TO3WIUM OOyYaromerocs Kak aKTUBHOTO W OTBETCTBEHHOTO dJIeHa
POCCHICKOTO O0OIIeCTBa, MPEACTABICHUEM O MaTeMaTHYeCKHX OCHOBaX (WYHKIIMOHWPOBAaHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLIEAYP TPaXKAaHCKOTO 00IIecTBa (BRIOOPHI, ONPOCH! U TIp.), YMEHHEM B3aUMO/IEHCTBOBATEH C COIMAILHBIMU
WHCTUTYTaMH B COOTBETCTBHH C MX (DYHKIMSIMH U HA3HAYCHUEM.

IIaTpuoTH4Yeckoe BocIMTaHHE:

c(hOpPMUPOBAHHOCTHIO POCCUMCKON TPaXKAAHCKOH WICHTUYHOCTH, YBaXCHHsSI K TMPOIUIOMY M HACTOSIIEMY
POCCHICKOIl MAaTeMaTHKH, LUEHHOCTHBIM OTHOUICHHEM K JIOCTHXKCHHMSIM POCCHUMCKHX MAaTeMaTUKOB U POCCUHUCKOU
MaTEeMaTHYECKOH IIKOJIBI, K UCTIOIH30BAHUIO STHX JOCTIKEHUH B IPYTHX HAYKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Haponaa; C(HOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
STUYECKOTO MOBEACHUS, CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKECHUN HAYKU U JEATEIBHOCTBIO YUYEHOrO;
OCO3HAaHUEM JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO Oy TyIIETO.

JcTeTHYECKOE BOCIMTAHUE:

ACTETUYECKUM OTHOIICHHWEM K MHUPY, BKJIFOYAs 3CTETUKY MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pelIeHuil, pacCykJIeHU; BOCIPUUMUYMBOCTHIO K MATEMAaTUUECKUM aCTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:



c(OPMHPOBAHHOCTBIO YMCHHSI MPUMEHATh MaTeMaTHUYecKHe 3HAaHWS B WHTEpecax 3J0pOBOTO M 0E30MacHOro
oOpa3a >KHM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO (370pOBOE MHTaHUE, COATaHCHPOBAHHBIA PEXHUM
3aHATHH U OT/bIXa, PEryJsapHas GU3NUecKas akTHBHOCTH); (PU3NUIECKOTO COBEPIICHCTBOBAHUS, IPY 3aHATHSIX CIIOPTHBHO-
03/I0POBUTENBHOM AeSTENbHOCTHIO.

Tpyaosoe BocnuTaHue:

TOTOBHOCTBIO K TpPyAy, OCO3HaHWEM IIEHHOCTH TPYAOMIOOWS; WHTEpEeCOM K pPa3IudHbIM  cdepam
po(hecCHOHATBHOMN e TeNFHOCTH, CBI3aHHBIM C MATEMAaTUKON U €€ MPUIOKEHNUSIMH, YMEHHEM COBEPIIATh OCO3ZHAHHBIN
BEIOOp Oyaymielr mpodeccnd W pearn30BBIBATH COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTHIO W CIIOCOOHOCTHIO K
MaTeMaTHYeCKOMY OOpa30BaHUIO M CcaMOOOpa30BaHWI0O Ha TPOTSDKEHWH BCEW JKU3HW; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEUICHUH MPAKTHYECKUX 33]]a9 MATEMATUIECKOW HAIIPaBIEHHOCTH.

JKoJIOrHYeCcKOoe BOCIIUTAHNE:

c(hOpMUPOBAHHOCTHIO IKOJIOTHUECKOW KYIbTYPHI, IOHUMAaHUEM BIHUSHHS COLMAIBHO-3KOHOMHYECKUX IPOIIECCOB
Ha COCTOSIHHE NPHUPOAHONW W COIMAIbHOW Cpepl, OCO3HAHHEM TIOO0AIBHOTO XapaKTepa SKOJOTHYECKHX Mpodiem;
OpHEHTAalMe Ha TPUMEHEHHE MAaTeMaTHYeCKWX 3HAaHWWA U1 pemeHus 3anad B OONacTH OKpPY)KaloIied Ccpempl,
TUIAHUPOBAHMUS TTOCTYIKOB U OIIEHKH WX BO3MOKHBIX TIOCJIEICTBUH JIUISl OKPYKAIOIIEH CPEIBI.

IleHHOCTH HAYYHOTO IO3HAHMSA:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Ppa3BUTHs HAayKH H
OOIIECTBEHHO! TPaKTHKH, TTOHUMaHUEM MaTeMaTH4ecKoil HayKh Kak cepbl UellOBEUECKOH NIeSATEeIbHOCTH, JTANOB €&
Pa3BUTUA U 3HAYUMOCTU JIA pa3BUTUA LUBUWIM3AIWHU, OBJIAACHUCM A3BIKOM MAaTCMATHUKU U MaTeMaTHYeCKON Ky.]]bTypOI\/'I
KaK CpeJCTBOM TMO3HaHWs MHUPA; TOTOBHOCTBIO OCYIIECTBISITH MPOEKTHYIO W HCCIEIAOBATEIbCKYIO JEsSTEIbHOCTD
WHIWBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATbBI

MerTanpeaMeTHbIC PE3yJIbTaThl OCBOCHHSI IPOTpaMMbl yUeOHOro mpeamera «MareMaTHKa» XapaKTepU3YHTCS
OBJIAJICHNEM YHUBEPCAILHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATLHLIMU KOMMYHUKAMUBHBIMU OelicTNEUsMi,
VHUBEPCATLHBIMU PECYNSAMUSHBIMU OeUCMEUAMU.

1) Vuusepcanvivie noznasamenvhvle Oelicmeus, obecnewusaom @opmMuposanue 6a306blX KOSHUMUBHBIX
npoyeccog  oOyuaiowuxcs  (0cgoeHue Memoo08 NO3HAHUSL  OKPYICAIOWe20 Mupa, npuMeHeHue J102U4ecKux,
UCCNIe008AMENbCKUX ONepayull, yMeHul pabomams ¢ uHpopmayuet).

Ba3oBble Jjornueckne aedcTBUS:

® BBIABIATH M XapaKTEPU30BaTh CYIIECCTBEHHBIC MPHU3HAKK MATEMATHUYSCKHX OOBEKTOB, MOHSITHH, OTHOIICHHUN

MEXy TMOHATHSAMU; (OPMYJIUPOBATH OMPEICIICHUS IOHITHH; YCTAHABIMBATh CYIICCTBCHHBIH NpPHU3HAK
KJIACCU(PUKAIIUK, OCHOBAHUS JIJIsl 0000IIEHUS U CPABHEHUS, KPUTCPHUH ITPOBOJAMMOrO aHAJIN3a,;

®  BOCIpPUHHMMATH, (OPMYJIHUPOBATh W MPeOOPa30BBIBATH CYXKJACHUS: YTBEPAUTEIbHBIC W OTPHUIATEILHBIC,

¢/IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;
® BBUIBJIIATh MaTEMAaTHYSCKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M W NPOTHBOpeurss B (akTax, JaHHbBIX,
HAOJIOICHUSIX ¥ YTBEPXKACHUSIX; TIPe/IaraTh KPUTEPUH JUIS BBISBICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUHil;

® JieNlaTh BBIBOJBI C HKCIIOJIb30BAHUEM 3aKOHOB JIOTMKU, JCAYKTUBHBIX W WHAYKTUBHBIX YMO3aKIIIOUYCHHUIA,
YMO3AKJIIOUECHHI 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMATHYCCKUX YTBEPKACHUU (MPsAMbIE W OT MPOTHUBHOIO),
BBICTpauBaTh apryMEHTAIIHIO, TPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYKICHHS
Y BBIBO/IBL;

e BHIOMpaTh crmoco0 pemreHUs ydeOHOH 3amayu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUsS, BHIOUPATh
HanboJIee MOAXOAAIINN C YIETOM CaMOCTOSITEIIEHO BBIICTICHHBIX KPUTEPHER).

Ba3zoBrble HcciieoBaTeIbCKUE A CTBUS:

®  UCHOJB30BaTh BONPOCHl Kak HCCIIEIOBATEIbCKUI WHCTPYMEHT TIO3HAHUS, (HOPMYIUPOBATh BOIPOCHI,
(uKcupyrole MTPOTUBOPEYHE, MPOOJIeMy, yCTaHABIMBATh HMCKOMOE W JaHHOE, (OPMHPOBATH THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3HIINI0, MHEHHE;
®  IIPOBOJUTH CAMOCTOSITEJBHO CIUIAHUPOBAHHBIN IKCIICPUMEHT, HCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO0 OOBEKTa, SBICHUS, MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMHU,
MpoLEeCCamMu;

®  CaMOCTOSTENBHO (QopMymHpoBaTh OOOOIICHHWS W BBEIBOABI IO PE3yibTaTaM IIPOBEIEHHOTO HAOIIOIACHWS,
KCCIIeI0OBaHUS, OLICHUBATh IOCTOBEPHOCTD MTOJIyUEHHBIX PE3YJIbTATOB, BHIBOJOB U 00O0OIICHHUI;



MMPOrHO3UpPOBATL BO3MOKHOC PA3BUTUC MPONCCCA, a TAKIKC BBIABUIATH IMPCAINOJIOXKCHHUA O €ro pasBUTHUU B
HOBBIX YCJIOBUAX.

Pabora ¢ ungopmanueii:

BBISIBIISITH JEQPUIMTHI HHYOPMAIINH, JAHHBIX, HEOOXOJMMBIX JIJISl OTBETA HA BOIIPOC U JIJISI PEIICHUS 3a/1a4H;
BEIOMpaTh WHPOPMAIMIO W3 MCTOYHHKOB pAa3UYHBIX THIIOB, aHAJIW3WPOBATh, CHCTEMATH3HPOBATh U
WHTEPIIPETUPOBATH HHPOPMAIIHIO PA3IHYHBIX BHIOB U (DOPM MPEICTABICHUS;

CTPYKTYPHPOBaTh HH()OPMAITUIO, IPEACTABIATh €€ B pa3IUYHbIX (hopMax, WILTIOCTPUPOBAThH IPapUUECKu;
OIICHUBATh HAIEKHOCTh HH(DOPMAIIUH TI0 CAMOCTOSATEIBHO CPOPMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvhvle KOMMyHUKamugHwle Oeticmeus, 00ecneuueaiom c@opMupo8aHHOCMb COYUAIbHBIX HABLIKOG
obyuarowuxcs.
Oo0menmne:

BOCIIPHHUMATDH U (POPMYJIUPOBATEH CY>KACHUS B COOTBETCTBUH C YCIOBHAMHU M LESIMH OOLIEHHUS; ICHO, TOYHO,
IPaMOTHO BBbIpaXkaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh MOACHEHHUS IO XOIy
pelieHns 3ajaun, KOMMEHTHPOBATh MTOJIyYE€HHBIH Pe3ybTarT;

B X0A€ OOCYXIEHMs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKAaeMOH TeMbl, IPOOJIEMBI, pelIacMoi 3a1ayu,
BBICKA3bIBaTh MJICH, HAIlCJIICHHBIE HA MOWCK PEHICHHS; CONOCTABIATh CBOM CY)KIEHHS C CYXICHHUAMHU IPYTHX
YYaCTHUKOB JHajiora, OOHapYKHBaTh pa3iMive M CXOACTBO MO3MIMWH; B KOPPEKTHOU (hopMme HopMyIHpOBaTh
pa3Horjacus, CBOM BO3paKeHUS;

MPENCTABIATh PE3YNbTAThl PEHICHHA 3aJadM, DKCIEPUMEHTA, HWCCIEAOBAaHUA, IMPOEKTA; CaMOCTOSTENBHO
BbIOMpATh (popMaT BHICTYIUICHUS ¢ yYETOM 3a7a4 NPE3CHTALMH U OCOOCHHOCTEH ay AUTOPHH.

CoTpyanuyecTBo:

MOHUMATh M HUCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHIWBUAYaIbHOH PaOOTHl MPH pEelIeHHH YUeOHBIX
3ajJa4y; NPUHUMATh I€Jdb COBMECTHOM MAEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOH paboTHI,
pacnpenensTs BUABI paboT, JOrOBapUBaThCs, OOCYKIATh MPOIECC W Pe3yibTaT paboThl; 0000maTh MHEHUS
HECKOJBKHX JIIOACH;

y4acTBOBAaTh B IPYMIIOBBIX (GopMax paboThl (00CyxaeHHs, OOMEH MHEHHI, «MO3TOBbIC IITYPMBI» U HHBIC);
BBITIOJIHSTH CBOIO 4acTh pabOThl M KOOPAWHUPOBATH CBOW ACUCTBHS C JPYTUMH WIEHAMU KOMaH/Ibl; OLICHHBATh
KayecTBO CBOCr0 BKIaJa B OOMMH MPOAYKT MO KPUTEPUSM, COOPMYTUPOBAHHBIM YYaCTHUKAMHU
B3alMOJICIICTBUS.

3) Vuusepcanvnvie pecynamuensie Oeticmeus, obecneuusarom @OOpMUposaHuUe CMbICIOBbIX YCHMAHOBOK U
JHCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTABIISITH IUIaH, aJITOPUTM pPEIICHUs 33]]auH, BRIOUPATh CIIOCO0 pEeIIeHHs ¢ YIETOM HMEIOIIUXCS PECYPCOB
COOCTBEHHBIX BOBMOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOU
WHPOPMAIIUH.

CaMOKOHTpPOJIb:

BJIaJACTh HaBbIKaMH I03HABaTEIbHOMN pe(bJ'[eKCI/II/I KaK OCO3HaHHs COBCPIIACMbIX HeﬁCTBHﬁ 1 MBICIIUTCIIBHBIX
IIponLecCCOB, UX PE3YJILTATOB, BJIAJACTH crocobaMu CaMOIIPpOBEPKH, CAMOKOHTPOJIA IIpoHecca U pe3yiibTara
peUICHUA MaTeMaTHIECKOM 3aJa4du,

OnpeaABUACTb TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIpU PCEIICHUH 3aJladyd, BHOCUTb KOPPCKTHBLHI B
ACATCIIBHOCTE HA OCHOBC HOBBIX 06CTO$IT6J'II>CTB, JaHHBbIX, Haﬁ,[[eHHBIX OH_II/I6OK, BBIAABJICHHBIX prﬂHOCTeﬁ;
OLCHUBATH COOTBCTCTBUC PE3yJibTaTa LCJIINU U YCIOBUAM, OOBICHATE OPUYIUHBI JOCTUIKCHUA UIIN HCJOCTUIKCHU
PE3YyIbTAaTOB ACATCIBHOCTU, HAXOAUTH OH_II/I6Ky, AaBaThb OLCHKY HpI/I06p€TéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

OneprpoBaTh NOHATUSAMU: TOUKA, MPSIMast, INIOCKOCTb.

[IpyuMeHATh aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX IPU PEIIEHUHA T€OMETPUUECKHX 3a/1a4.

OneprpoBaTh NOHATUAMU: MAPAIIIETBHOCT U MEPIEHIUKYIIPHOCTD NPAMBIX U ITIOCKOCTEM.

KnaccugunmpoBaTs B3auMHOE pacroyioKeHHE NPSAMBIX U IJIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JBYTPaHHBIA yroj, rpaHd JBYTPAaHHOTO yria, peOpo ABYIPaHHOTO YIJIa; JMHEHHBIN
YTOJI IBYTPAHHOTO YTJIa; TpagycHas Mepa ABYTPaHHOTO yTJa.



OnepupoBaTh MOHATHAMH: MHOTOTPAHHUK, BBITYKJIBIH M HEBBITYKJIBI MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA,
HPaBWIBHBIA MHOTOTPaHHHUK.

PacniozHaBaTh OCHOBHBIC BHIbI MHOTOTPAaHHHUKOB (MIMpaMuia; IpH3Ma, IPSIMOYTOJIbHBIN Mapajieienune, Ky0).

KraccupunmpoBate MHOTOTpAaHHUKH, BBIOMpAs OCHOBaHMS Ui KiIacCH(UKamuy (BBITYKIbIE W HEBBIIYKIIbIC
MHOTOTPaHHUKH; PaBHIbHBIE MHOTOTPAHHHUKH; TIPSIMBIC ¥ HAKJIOHHBIE IPU3MBI, MTApaJUICIICIHIICIIBI ).

OrniepupoBaTh MOHATHSAMHU: CEKYIIas INIOCKOCTh, CEYeHHE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIMITBI TIOCTPOCHHS CEYCHHUH, HCIIONIB3YST METO CJIC/IOB.

CTpouTh cedeHHss MHOTOTPAaHHHKOB METOJIOM CIJIE/IOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB
MPOCTHIX OOBEMHBIX (UTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemate 3a7aun Ha HaXOXKJICHNE TE€OMETPHUYECKUX BEIMYHMH MO 00pa3naM WM aJropuTMaM, MPUMEHsS N3BECTHbIC
aHAINTHYECKUE METO/BI IIPU PEIICHUN CTAaHIAPTHBIX MaTeMAaTHYECKUX 33/1a4 HA BHIYMCICHUE PACCTOSHHUN MEXIy JBYMS
TOYKAaMH, OT TOYKH JI0 TPSIMOM, OT TOUKH JI0 TUNIOCKOCTH, MEX/Y CKPEIIHBAIOIIUMUCS MPSIMBIMH.

Pemate 3a7aun Ha HaXOXKJICHNE TE€OMETPUUECKUX BEIMYHMH MO 00pas3laM WM ajJropuTMaM, NPUMEHSSI H3BECTHBIC
aHAINTHYECKHE METOIABl TIPH pEMICHWH CTaHJApPTHBIX MAaTeMaTHYeCKWX 33/7ad Ha BBIYHCICHHE YIJIOB MEXIY
CKPEIIUBAIOIINMHUCS TIPSIMBIMH, MEXTY TIPSIMOH M TUIOCKOCTBIO, MKy TNIOCKOCTSIMH, ABYTPAHHBIX YTJIOB.

Brruucnate 00bEMBI U TIIOINAAN TTOBEPXHOCTEH MHOTOIPaHHUKOB (IpU3Ma, MHpaMuza) ¢ IpUMEHEHHEM (QOpMYIT;
BBIYUCIISITH COOTHOIICHHS MEKAY IJIOMIASIMH IOBEPXHOCTEH, 00bEMaMu MOT0OHBIX MHOTOIPAaHHUKOB.

OHCpI/IpOBaTB MOHATHUAMU: CUMMCTPUSA B IPOCTPAHCTBE, HEHTP, OCb U INIOCKOCTHL CUMMCTPHHU; LCHTP, OCb U
TUIOCKOCTh CHMMETPHH (QUTYPBHI.

WzBnekarb, mpeoOpa3oBbIBATH M HWHTEPIPETHPOBATH HHMOPMALMIO O TPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHX
¢durypax, npe/cTaBICHHYIO Ha YePTeKaX U PUCYHKAX.

[MpumensiTe Teomerpudeckue (axkTbl A pEIIeHHS CTEPEOMETPHUECKUX 3aady, MPeoiarafolluX HECKOJIBKO
[IaroB PEICHUs], €CII YCIIOBHS PUMEHEHUsI 3a]JaHbI B IBHOU (opMme.

IIpuMeHsATh NMpocCTeNlINe MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELICHUH
CTEPEOMETPUUECKUX 3a1au.

[MpuBomMTH TpUMEpPH MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B IMPHPOJE W JKU3HH, PACIIO3HABATh NPOSBICHUE
3aKOHOB T€OMETPUH B UCKYCCTBE.

HpI/IMCHﬂTI) IMMOJTYYCHHLIC 3HAaHWA Ha IPAKTUKC: aHAJIU3UPOBATH PCAJIBHBIC CUTyalluhM W NPHUMCHATHL U3Y4YCHHBIC
MOHSATHUS B TPOIECCE TMOUCKA PEIICHUS MaTeMaTU4eCKH C(HOPMYTUPOBAHHOW MPOOJIEMBbI, MOJCIMPOBAThH pPEabHBIC
CUTyallun Ha A3bIKC IT'COMETPHHU, MCCIICAOBATH IMOCTPOCHHBLIE MOACIN C MCIIOJB30BAHUEM TI'COMETPHUYCCKHUX MOHATHH U
TeopeM, armnapara anreOpbl; pemarh MPakTHIEeCKUe 33Jauu, CBA3aHHbIE C HAXO0XKICHHEM TeOMETPUIESCKUX BEJINIHH.

11 KJIACC

OmnepupoBaTh NOHATHAMHU: LWIMHAPUYECKAs IOBEPXHOCTh, OOpa3ylollue IUIMHIPUYECKOM ITOBEPXHOCTH;
LWIMHIP; KOHMYECKas IOBEPXHOCTh, 00pa3yolIe KOHUIECKOH MOBEPXHOCTH, KOHYC; ChepruiecKasi IOBEpPXHOCTb.

PacnioznaBath Tena BpameHus (LWIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYECHUS TEJ BPALLICHHUS.

KnaccudunupoBaTs B3auMHOE pacroiokeHne chepbl U INTOCKOCTH.

OmnepupoBaTh MOHATUSAME: IAPOBOI CErMEHT, OCHOBAaHHE CEIMEHTa, BBICOTA CEIMEHTA; LIIapOBOM CJI0H, OCHOBaHUE
LIAPOBOTO CJIOSI, BEICOTA ILIAPOBOT'0 CJI0S; IAPOBON CEKTOP.

Brruucnsats 00bEMBI 1 TUTOLIAIM TIOBEPXHOCTEH TEJl BpaIleHUs], TEOMETPUUYECKUX TeJl C IPUMEHEHHUEM (HOpMyII.

OmnepupoBaTh HOHATHAMHU: MHOTOTPaHHUK, BIMCAHHBIA B chepy U ONMMCAaHHBINA OKOJIO cdepsl; chepa, BIUcaHHAas B
MHOTOI'PaHHHUK HJIU TEJIO BPAILLCHHUS.

BEIUUCIIATE COOTHOIIEHHS MEXKIY TUIOLIAIMH TOBEPXHOCTEH U 00bEMaMu MOTOOHBIX TEIL.

N3o0paxats uzydaemsle GUTypsl OT pYKH U ¢ IPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIE) TNIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BHI CBEPXY, COOKY, CHH3Y;
CTPOMTH CEYEHHUS TEINl BpALLCHMUSL.

W3Bnekarb, WHTEpHPETUPOBaTH W NPeoOPa3oBBIBaTh HMH(OpMAIMIO O MPOCTPAHCTBEHHBIX TI'E€OMETPHUUECKUX
¢urypax, npecTaBIeHHYIO Ha YepTeKax U pUCYHKAaX.

OneprpoBaTh NOHATHUEM BEKTOP B IPOCTPAHCTBE.

BrImonHATh 1EHCTBUS CIOKEHHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa Ha YHCIIO, OOBSCHATS,
KaKMMHU CBOHCTBaMH OHH O0JIaJatoT.

[IpuMensTh npaBUIo NapaUIeenunesa.



OneprpoBaTh MOHATHSMHU: JEKAPTOBHI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIh BEKTOpPa, PaBEHCTBO
BEKTOPOB, KOOPAWHATHI BEKTOPa, yrojl MEXAY BEKTOpaMH, CKaSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUTMHEApHBIE U
KOMIUTaHapHBIE BEKTOPHIL.

Haxomute cymMMy BEKTOpPOB W TIPOM3BEIECHHE BEKTOpa Ha YHCIO, YTOJI MEXIy BEKTOpaMH, CKaJsipHOE
MIPOM3BEIEHUE, PACKIIABIBATE BEKTOP 1O ABYM HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TUIOCKOCTh YPaBHEHHEM B AEKapTOBON CHCTEME KOOPIUHAT.

[IpumenaTs reoMerpudeckre (GakThl TSI PEHICHHS CTEPEOMETPHUYECKHX 3afad, MPEAIoNaraloinx HECKOIBKO
IIaroB PeNIeHNs, €CITN YCIOBUS IPUMEHEHHS 33]/IaHbI B SIBHOU (hopMme.

Pematp mpocTeiimme reoMeTprudecKre 3a1a9d Ha IPUMEHEHHE BEKTOPHO-KOOPINHATHOTO METOA.

Pematp 3amaun Ha JDOKa3aTeNbCTBO MAaTeMaTHUECKWX OTHOIICHWH M HAXOXKICHHWE T€OMETPHYECKHUX BEJIHYWH II0
o0pasiam Wi ajaropruTMam, MPUMEHSI N3BECTHBIE METOIBI IPH PEUISHIH CTAHIAPTHRIX MAaTEeMAaTHIECKIX 3a/1a4.

[IpumenaTs mpocTeiimme mporpaMMHBIE CPEICTBA W 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI NPH PEIICHUN
CTEepEOMETPHUYECKUX 3a]1a4.

[IpuBoguTh TpPHMEpPHI MaTEeMAaTHYECKHUX 3aKOHOMEPHOCTEH B TPHPOJIE W KU3HHU, PACIIO3HABATH IPOSIBICHUE
3aKOHOB T'€OMETPHH B UCKYCCTBE.

[IpuMeHsTh MONMy4YEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH pEalbHBIC CUTyallMd M MPUMEHSITh HU3YUCHHBIC
MOHATHS B TPOIECCE MOUCKA PEIICHHUS MaTeMaTU4eCKH C(HOPMYIUPOBAHHOW NPOOJIEMBI, MOJCIMPOBATH pPEabHBIC
CUTYyallUl Ha S3BIKE T€OMETPHUM, HMCCIEAOBATH MOCTPOCHHBIC MOJEIH C HCIIOJIB30BAHHEM T€OMETPUUYECKUX TOHSITHH U
TeopeM, amnmnapara ajreOphl; pearh MPaKTHYECKUE 3a/1a4H, CBI3aHHbBIC C HAX0XKJICHUEM FeOMETPUYCCKUX BEIIHUNH.

TEMATHYECKOE IINTAHUPOBAHUE

PaGouass nmporpamma mo yyeOHomy mpeamery «l'eomerpusi» paspaGorana ¢ y4yérom paloyeil nmporpamMmbl
BOCIIUTAHMA, YTO OTPA’)KEHO B JIMYHOCTHBIX IUIAHHPYEMBIX pe3yJbTaTax H olecleynBaeT  peaaTu3alio
HHBapHaHTHBIX MoayJieil (MM) nporpaMMsel «Ypo4Hasi IesiTeIbHOCTE» U «BHemKkoIbHbIe MepONPUATHSY.

10 KJIACC
Kosnnuecrso DnexTpoHHbIE (UPPOBEIE ITporpamma
Ne HaumenoBanue pazaenoB U TeM P (wap ) porp
1acoB o0pa3oBaTesbHbIE peCypCchl = BOCIMTAHHA
/o MPOrpaMMBbl
Bcero KP | IIP
https://resh.edu.ru/subject/17 MM «Ypounas
1 BBenenue B crepeoMeTpurio 10 /10/ AesITeJIbHOCTY.
MaxkcumanbHOe
HUCIIOJIb30BAHUC
ITpsiMBIE ¥ IMIOCKOCTH B https://resh.edu.ru/subject/1 = BocnuTaTenbHBIX
2 npoctpanctse. [lapaniensHocTh 12 1 7/10/ BO3MOMKHOCTEH
COACPIKAHU

IPsAMBIX U IINIOCKOCTEHU Y4eOHBIX IPEIMETOB

https://resh.edu.ru/subject/1 = 11 popmuposanus y

IlepnenaAuKyIJISpPHOCTb NPSIMBIX U

3 12 oOygaromuxcs
MJIOCKOCTEH 7110/ poccuiickix
. . TpaJUIIMOHHBIX
. VBl MESKJTY TIPAMBIMH 1 L0 . https://resh.edu.ru/subject/1 ;v opmo-
TTOCKOCTSIMIL 7/10/ HPABCTBEHHBIX U
COIMUOKYJIbTYPHBIX
https://resh.edu.ru/subject/l ~ 1eHHocTeH,
5 MHOrorpaHHUKA 11 1 POCCHHCKOTO
p m HUCTOPUIECCKOTI'O
. CO3HaHHs Ha OCHOBEC
https://resh.edu.ru/subject/l  ucropuueckoro
6 OO0BEMBI MHOTOTPaHHHUKOB 9 1 7/10/ HPOCBELICHHUS;
mo100p
https://resh.edu.ru/subject/y =~ SO0 BETCTBYIOMETO
COJIEPXKAHUS YPOKOB,
7/10/ 3aJIaHNH,
IToBTOpEeHME: CeUeHUs, pACCTOSHUSL
7 4 1 BCIIOMOTATENbHBIX
U yTJIbl MaTepHaIoB,
MIPOOJIEMHBIX

CUTYyalui Jyis



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

11 KJIACC

HaumeHoBanue pa3ienoB U TeM
Ne i/t
POrpaMMbl

68 5 0

Komnuecto
OnexrponHble (IUQPOBEIC)

o0pazoBaTebHbIE PECYPCh

JacoB
Bcero KP [IIP

obcy)aeHunit.
[IpuBneyenue
BHUMAaHUS
00yJaroIuxcs K
LICHHOCTHOMY
aCTIEKTY M3y94aeMbIX
Ha ypoKax
MPEMETOB, SIBICHUN
1 COOBITHI,
MHUIAAPOBAHHE
00CyKIeHUH,
BBICKA3bIBaAHMI
CBOET0 MHEHHS,
BEIPAOOTKH CBOETO
JIMYHOCTHOTO
OTHOILIEHHS K
H3Yy4acMbIM
COOBITHSIM,
SIBJICHUSIM, JTUIAM.
nm
«BHemKoJbHbIE
MepONpPHUSITHSD).
BrenmkonnHBIE
TEMaTHYECKHE
MEPOIPHUATHS
BOCIIUTATEILHOMN
HaHpaBHeHHOCTI/I,
OpraHU3yeMBbIC
[eJJaroraM# I10
MaTeMaTHKe

[Iporpamma
BOCIIUTAHUS

Tena BpameHus

OO0BEMBI Tell

BekTops! 1 KOOpAWHATHI B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/ MM «Ypounas

12 17/11/

https://resh.edu.ru/subject/1
7/11/

https://resh.edu.ru/subject/1
7/11/

10 1

[ToBTOpenwue, o6o0IICHNE,
CHCTEMATU3AIUs 3HAHUN

https://resh.edu.ru/subject/1
7/11/

AEATECJIBbHOCTb)».

MaxkcumanbHOe
WCTIOJIb30BaHNE
BOCITUTATEIBHBIX
BO3MOXHOCTEH
CoJIepKaHUS
y4eOHBIX IPEIMETOB
U1t (POPMHUPOBAHUS Y
oOygaromuxcs
poccuiickux
TpaAULIMOHHBIX
JIyXOBHO-
HPABCTBEHHBIX U
COIMOKYIIBTYPHBIX
IIEHHOCTEH,
poccuiickoro
HACTOPUYECKOTO
CO3HAHMS HA OCHOBE
HACTOPUYECKOTO
[IPOCBELLECHMUS;
mo00p
COOTBETCTBYIOLIETO
Co/Iep>KaHUs YPOKOB,
3a1aHuH,
BCIIOMOTaTENbHBIX



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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https://resh.edu.ru/subject/17/11/

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

Brinucka Bepua 30.08.2023 ¢

JMpeKxTop HIKOJIBI

HMOJINMMHUCH

34 3 0

/Koxemsxnn JI.T"./

10

MaTepHasoB,
IPOOJIEMHBIX
CUTYalUH I
00CyX)ICHUI.
IIpusneuenue
BHHUMAaHUS
00yJaroIuxcs K
LIEHHOCTHOMY
aCMeEeKTy U3y4aeMbIX
Ha ypoKax
[IPEIMETOB, SBJICHUI
H COOBITHH,
MHUIAAPOBAHHE
00CyKIeHUH,
BBICKA3LIBAHMI
CBOEr0 MHECHUS,
BBIPaOOTKH CBOETO
JIMYHOCTHOTO
OTHOILIEHUS K
H3y4acMbIM
COOBITHSIM,
SIBJICHUSM, JTUIAM.
M
«BHemKoJbHbIE
MepONpPHUSITHSD).
BrenmkonnHBIE
TEMATUYCCKHUEC
MEPOIPUATHA
BOCIIMTATEILHOM
HaHpaBHeHHOCTI/I,
OpraHu3yeMble
1eaaroraMu Io
MaTeMaTHKe




