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IHosicHuTEeIbHASA 3alIMCKA

Pabouas nporpaMmMa 1o reoMeTpuu Ha ypOBEHb CPEAHEr0 OOILIEro 0Opa3zoBaHUs IS
oOyuaromuxcsa 10-11-x knaccoB yriyoneraHoro yposas MOY COIL Ne 6 r. bynenHoBcka
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMM:
*  ®epnepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
Denepanuny;
. npukaza MunoOpHayku ot 17.05.2012 Ne 413 «OG6 yTtBepxkiaeHuu (eaeparibHOro
rOCYJapCTBEHHOT0 00pa3oBaTEIbHOIO CTAaHAApTa CpeaHero oluiero oobpa3zoBaHus» (C
M3MEHEHUSIMHU, BHECEHHBIMU Npuka3zoM Munmnpocsemenus ot 12.08.2022 Ne 732);
*  npukaza Munnpocenienus ot 18.05.2023 Ne 371 «O6 yrtBepx)aeHuu (eaepaibHON
o0pa3oBaTeIbHOM MPOrpaMMBbl CpPETHErO 00IIEr0 00pa3oBaHUMY;
. npukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrtBepxknenuun Ilopsinka
OpraHu3allid W OCYIIECTBIEHUS 00pa3oBaTeIbHONW JEATEIBbHOCTH 10 OCHOBHBIM

oOmreoOpazoBaTebHBIM MpOrpaMMaM — 00pa30BaTeNIbHBIM IporpaMMaM HayajabHOIO
00111eT0, OCHOBHOT'O OOIIIETO ¥ CPEIHETO 00IIero 00pa3oBaHUs»;
. KOHIIEIIUA pa3BUTHS MaTeMaTUYECKOTO oOpa3oBaHus, YTBEPKICHHOMN

pacniopsikenueM [IpaButensctBa oT 24.12.2013 Ne 2506-p;

. CIT 2.4.3648-20 «CaHUTapHO-3TUAEMHUOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusaM
BOCIUTAHUS U OOY4YEHUS, OTAbIXa U O3JOPOBJICHUS JI€TEd M MOJIOJIEKU», YTBEPKICHHBIX
MOCTAHOBJIEHHWEM TJIABHOT'O caHUTapHOTo Bpada oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['uruenudeckue HOpMATHBBI M TpPeOOBaHUA K OOECICUCHHIO
O6e3zonmacHocTd W (WiM) O€3BpeIHOCTH ISl 4YeloBeKa (DAKTOPOB Cpellbl OOUTaHUS»,
YTBEPIKJICHHBIX TOCTAHOBJICHUEM TJIABHOTO CaHUTAapHOTO Bpaya oT 28.01.2021 Ne 2;

*  y4eOHOro IJlaHa OCHOBHOTO OOIIEro o0pa3oBaHUs, YTBEPKIEHHOTO npukazom MOY
COHOI Ne 6 r. bymennoBcka ot 31.08.2023 Ne 153 «OO0 yTBep»KIE€HHU OCHOBHOM
o0pa3oBaTeIbHOM MPOTrpaMMBbl CPETHETO O0IIEr0 00pa30BaHUMY;

. dbenepanpHOi pabouei mporpaMmbl yaeOHOTO Kypca «['eoMeTpusi», KOTOPBIH BXOJIUT
B COCTaB yueOHOro npeamera «MaTteMmaTuka.

PaGouas mporpamma OpHEHTHpOBaHA Ha IIEJIEBBIE MPUOPUTETHI, CHOPMYIUPOBAHHBIE B
dbenepanpHO pabodueil mporpamMme BOCIUTAaHWA W B paboueld mporpaMMe BOCIHMTAHHS
MOY COIII Ne 6 r. BynenHoBcKa.

['eometpusi siBnsieTcss OMHUM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro oOIIero
o0Opa3oBaHHusA, TaKk Kak 00ecleuynBaeT BO3MOXKHOCTh W3YUYCHHS IUCIUIUIMH €CTECTBEHHO-
Hay4YHOW HAMpaBJICHHOCTH WM IMPEIMETOB T'yMaHUTApHOro nukia. IlockonbKy Joruyeckoe
MBIIIIeHHE, (OPMUPYEMOE TIPH W3yUEHUU OOYYAIOIIMMUCS TOHATHIHBIX OCHOB T€OMETPHH,
MpU J0KA3aTeIbCTBE TEOPEM M TMOCTPOEHUU LEMOYKH JIOTMUECKUX YTBEPKICHUN MpH
pelIeHNd TEeOMETPUYECKUX 3ajlady, YMEHUE BBIJBUTaTh W ONPOBEpPraTh T'UIOTE3bI
HETMOCPEACTBEHHO MCIOJIB3YIOTCSI MPU PEIICHUU 33Ja4 €CTECTBEHHO-HAy4YHOTO IHMKJA, B
YaCTHOCTH (PU3UYECKUX 3a7aY.

Lens ocBOeHMS MporpamMMbl yueOHOTO Kypca «I'eomeTpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HUHIUBUAYAIBHBIX CIIOCOOHOCTEH 00YyYaIOMIMXCS MpU M3YYEHUU T'€OMETPUH, KAK
cocTaBJIsitoIIel npeaMeTHor obnactu «Martematuka U MHQOpMaTHKa» udepe3 oOecreueHue
BO3MOKHOCTH TPUOOPETEHUS U UCIIOJIL30BaHUS OoJiee TIyOOKHMX FreOMETPUYECKUX 3HAHUMN U



NeUCTBUM,  crnenu(pUUYHBIX  TEOMETPUH, U  HEOOXOAUMBIX  JUIsi  YCIEUIHOTO
npo¢eCCUOHATLHOT0 00pa30BaHMs, CBI3aHHOTO C UCIIOJIb30BAHHUEM MAaTEMATHKHU.

[IpuoputeTHBIMU  3alauaMl  Kypca TE€OMETpUM Ha  yriayOJEHHOM  YpOBHE,
PACHIUPSIONIMMU U YCWIMBAIOIIUMEU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIMpeHue TMpeACTaBICHUS O TEOMETPUU KaK YaCTH MHUPOBOM KyJbTYpPHl H
dbopmMupoBaHuE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHue MPENCTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEUIIMX
MaTeMaTHYeCKUX MOJENAX, TMO3BOJSIONMINX OINUCHIBATH M U3Yy4aTh pa3HbIC SIBICHUS
OKPYXKaIOIIEro Mupa, 3HaHUE IMOHATUMHOrO ammapara 1o paszaeny «CTepeoMeTpusi»
y4eOHOI'0 Kypca T€OMETpPUH;

dbopmMupoBaHue yMEHHsI BIAJETh OCHOBHBIMH TIOHSATHUSMH O TMPOCTPAHCTBEHHBIX
¢durypax u uX OCHOBHBIMU CBOMCTBaMH, 3HaHHE TeopeM, (HOPMYJI U YMEHUE UX MIPUMEHSITH,
YMEHHUS JI0Ka3bIBaTh TEOPEMBI U HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuE yMEHHUS paclo3HaBaTh Ha 4YEpPTEkKaxX, MOJEIAX U B pPEaIbHOM MHUPE
MHOTOTPaHHUKH U Tejla BpalleHUs!, KOHCTPYHPOBATh TEOMETPUIECKUE MOJICIIH;

dbopMupoBaHue  MOHUMAaHUS  BO3MOXXHOCTH  aKCHOMATUYECKOTO  IMOCTPOCHUS
MaTeMaTHYEeCKUX TeOpuid, popMHUpOBaHNE MOHUMAHUS POJIM AKCUOMATUKH MPU MIPOBEICHUN
pacCyXJIeHUM;

dbopMupoBaHue yMEHHS BIaJeTh METOJIaMHU JOKa3aTEIbCTB U QJITOPUTMOB pEIICHUS,
YMEHUS WX NPUMEHATb, MNPOBOJAUTH [OKA3aTEIbHBIE PACCYKICHHUS B XOJE pPEUICHUs
CTEpEOMETPUUECKUX 3aJad W 3aJlad C MPAKTUYECKUM cojliepkaHueM, (OpMHUPOBAHHE
NPEJICTaBIIEHUsI O HEOOXOAUMOCTH JOKa3aTeNbCTB IMPU OOOCHOBAHMHM MAaTeMaTHUYECKHX
YTBEPKACHUN U POJIA AaKCUOMATUKU B NMIPOBEICHUH J€AYKTUBHBIX PacCyKICHHUI;

pa3BUTHE W COBEPILICHCTBOBAHWE HMHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CIHOCOOHOCTEH
oOy4Jaromuxcs, MO3HABATEILHON AaKTUBHOCTH, MCCIEAOBATEIBCKUX YMEHHMM, KPUTUYHOCTU
MBIIUICHHS], UHTEPECA K U3YUECHUIO TEOMETPUU;

dbopmupoBanue (GyHKIIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: yYMEHUS
pacno3HaBaTh MPOSBICHUS TC€OMETPUYECKUX TMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HCHHBIX CUTyallUsiIX W TPU HM3YYCHUH JAPYIHMX Y4YEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJECIMPOBAHUS PEAJbHBIX CUTyalUW,
UCCIIEIOBAHUS IOCTPOEHHBIX MOJIENICH, HHTEPIIPETALUH MOJTYYEHHBIX PE3YIbTAaTOB.

OCHOBHBIMH COJIEpKATEIBHBIMUA JIMHUAMU ydeOHoro kypca «l'eomerpus» B 10-11
Kiaccax ABisitoTcs: «lIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukmy», «Temna
BpalleHus», «BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/[BH>KEHUSI B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO tpeboBaHME «yMETh ONMEPUPOBATH MOHSATUSIMHE»,
pENIEBaHTHBIMH T€OMETPHH Ha yrayOonéHHoM ypoBHE oOyuenus B 10—11 kmaccax, OTHOCUTCS
KO BCEM COJIEPKaTeIbHBIM JUHUSIM y4eOHOTO Kypca, a OpMHUPOBAHUE JIOTUUECKUX YMECHHM
pacrpenensieTcs HE TOJbKO IO COJIEPXKATEIbHBIM JIMHUSM, HO W IO ToJaM OOYyYEeHHs.
Conepxanue 00pa30oBaHUs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3ysibTaTaM OCBOCHUS
OenepanbHOM  pabodeil  mporpamMmbl,  pacnopeAesi€éHHbIM MO  rojam  oOydeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOIIPOCaM
oOyyaroiuecsi 0o0pallaiiCh HEOJHOKPATHO. IJTO IMO3BOJISIET OPraHU30BaTh OBJIAJICHUE



FCOMETPUUYECKUMH TOHATUSIMU W HaBbIKAMHM IOCIEJOBATEIBHO M MOCTYyHaTEIbHO, C
cOOJII0ICHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIIOUATh B OOIIYI0 CUCTEMY
r€OMETPUUYECKUX MPEACTABICHUN OOydarommxcs, pacmupss v yroyosss e€, oOpasys
MIPOYHBIE MHOXKECTBEHHBIE CBSI3U.

[lepexoa kK U3y4EHUIO TEOMETPUU Ha YII1yOJIEHHOM YPOBHE MO3BOJISAET:

co3nath ycioBus s auddepeHnmanu 00ydeHus, MOCTPOCHUS WHIUWBUIYaTbHBIX
oOpa3oBaTelIbHBIX MPOrpaMM, OOECHEYUTh YIIyOJIEHHOE H3YyYeHHE TeOMETPUM Kak
CoCTaBIIAIOIIEH yueOHoro nmpeamera «MaTteMaThkay;

MOATOTOBUTH O0YYAIONTUXCS K TPOJIOHKEHUIO U3YUEHUsI MAaTEMaTUKH C y4€TOM BhIOOpa
Oynymeit  mpodeccun,  obecrieurBas  MPEEMCTBEHHOCTh  MEXKIYy  OOmMMM U
npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «I'eomeTpusi» Ha yriayoJ€HHOM ypoBHE oTBOAMTCS B 10
kinacce — 102 gaca (3 yaca B HEJZIEIHO)



COILEPXKXAHUE OBYUEHUA. 10 KJIACC
IIpsiMmble U IIOCKOCTH B MPOCTPAHCTBE

OcHoBHblE MOHATHS cTepeomeTpuu. Touka, mnpsimas, IUIOCKOCTb, IpocTpaHcTBO. lloHAtne 00
aKCMOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPUU: AKCHOMbI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3aumHoe pacrnosio)keHHe NOpsSMBIX B IPOCTPAHCTBE: IE€pPECEKAloIIMecs, IapauieibHble WU
CKpemnuBamomuecss mnpsimble. [Ipu3Haku CcKpelMBaroOUXCs NpsMbIX. [lapanienbHOCTh MpsAMBIX U
IUIOCKOCTEN B IMPOCTPAHCTBE: IMapajljielIbHbIE IMPSIMbIE B IPOCTPAHCTBE, MAPAJICIIBHOCTh TPEX NPAMBIX,
NapajuleIbHOCTh MPSAMONW W IUIOCKocTU. llapannenbHoe M LEHTpalbHOE MPOEKTHPOBAHME, U300pakeHUe
¢uryp. OCHOBHBIC CBOWCTBA IMAPALICIBHOTO MPOCKTHpOBaHUS. M300paxeHne ¢GuUryp B MapauieIbHON
MPOEKIHMU. YIJIbI C COHAallpaBJICHHbBIMH CTOPOHAaMH, YIroJl MeXKAYy MpSAMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MAPAJUIEIbHBIE IUIOCKOCTH, CBOWCTBA MApaUIENbHBIX IUIOCKOCTEH.
[Ipocreiiime mnpocTpaHCTBEHHbIE (QUIyphl Ha IIJIOCKOCTU: TETpajjp, MapajljiesienuIes]l, MOCTPOCHHE
CEYCHMI.

[TepneHUKYISIPHOCTD MPSMON U TJIOCKOCTU: MEPIEHIUKYIISIPHBIE TIPSIMBIE B TIPOCTPAHCTBE, MPsIMbIC
napajuieJbHbIE U TEPICHAUKYISIPHBIE K TJIOCKOCTH, MPU3HAK MEPIICHIUKYISIPHOCTH MPSMON U TIJIOCKOCTH,
TeOpeMa O MPSAMON MepHeHAUKYISIPHON MmiIockocTu. OpToroHanbHOE MpoekTupoBaHue. [lepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIIOCKOCTH, IPOEKLUs GUTypbl
Ha IJIOCKOCTh. [lepneHauKyaspHOCTh IUIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTEH.
TeopemMa o TpEX nmepneHANKYISIPaX.

Yriael B MPOCTPAHCTBE: YroJI MEXIY MPSAMOW M IJIOCKOCTBIO, ABYTPAHHBIM YroJl, JIMHEHHBIN Yrog
JBYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOTpaHHbIE yriibl. CBOMCTBA IUNIOCKUX YIJIOB MHOIOTPAHHOrO YIJIa.
CpoiicTBa IUIOCKUX M JBYIPAaHHBIX YIJIOB TPEXIpaHHOTO Yyrja. TeopemMbl KOCHMHYCOB U CHUHYCOB st
TpEXTPAHHOTO YIJa.

MHoOrorpaHHMKHU

Bunbl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas mnpusMa, npsMas Hu
HaKJIOHHasl MPU3MbI, OOKOBas M TOJHas MOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, NPIMOYTOJIbHBIN
napajuiesienuien U ero cBorcrea. Kparuaiiiine myTd Ha MOBEPXHOCTH MHOTOrpaHHHKA. Teopema Jitnepa.
[IpoctpancrBennas Tteopema Iludaropa. Ilupamuaa: n-yronbpHass nmupamMuja, OpaBHIbHAsS M yCcedEHHAs
nupamuabl. CBoiicTBa pédep U OOKOBBIX I'paHed NpaBHILHOW mupamujbl. [IpaBuibHbIE MHOTOTPAaHHUKHU:
MpaBUJIbHAs NPU3Ma W MpPaBWIbHAs NUpaMuia, IMPaBUJIbHAs TPEYroJibHAs NUpPaMHAa W IPABUIIbHBIN
TeTpasp, Kyo. [IpencraBieHue o NpaBUIbLHBIX MHOTOIPAHHUKAX: OKTAdP, AOJEKAYAP U UKOCASIP.

Borunicnenue 5leMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yrubl. [lnomans ©GokoBoit
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOIIAJh OCHOBAaHMM, Teopema O OOKOBOI
MOBEPXHOCTU MPsIMON Mpu3MblL. [1ommans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHON MUPAMUIBL,
TeopeMa O IUIOIIAIM YCeUEHHON UPaMU/IbL.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPHUU MPABUIIbHBIX MHOTOI'PAHHUKOB. CUMMETpUS B
MPaBUJILHOM MHOTOIPAaHHMKE: CUMMETpUs Napajuieienunesa, CAMMETPUS MPAaBWIbHBIX PU3M, CHMMETPHUS
MPaBUIILHOM TUPaMU/IbI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[lonaTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI
KOJUIMHEapHbIE, COHANpPABJICHHBbIE W IPOTHUBOIOJIOKHO HAIPaBJIECHHbIE BEKTOpbl. PaBEHCTBO BEKTOPOB.
JIelicTBUSI ¢ BEKTOpaMH: CJIOKEHHE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHUE
BeKTOpa Ha yucio. CBOWCTBa ClOKeHUA BEKTOpOB. CBOWMCTBAa YMHOXEHHUSA BeKTOpa Ha yucio. [lonstue
KOMIUTIaHapHbIe BeKTOpHI. [Ipr3Hak komimanapHocTu TpéX BekTopoB. [IpaBuno napamnenenunena. Teopema
O Ppa3JIoKEHUM BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM BekTopaM. [IpsiMmoyrosibHasi cucrema KOOpAMHAT B
npoctpanctBe. Koopauuatel BekTopa. CBsi3b MEXKIY KOOPJIMHATAMH BEKTOpPA U KOOPAUHATAMU TOYEK. YTOJI
Mexay BekTopaMu. CKallIpHOE ITPOU3BENEHNE BEKTOPOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaanckoe BocnuTaHUe:

c(OPMUPOBAHHOCTH TPAKIAHCKON MO3HUIIMUA 00YJArOIIETOCs KaK aKTUBHOTO W OTBETCTBEHHOTO WICHA
pPOCCUIMCKOTO 00IIecTBa, MPEACTABICHHE O MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHWPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBJICHHIA, TPOIEAYp TPaKIAHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI H JPYroe), yMEHUE
B3aMMO/ICHCTBOBATH C COIMATBLHBIMA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIIUSAMHU U HA3HAYCHHUEM;

2) naTpuoTHYECKOe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTh POCCUHCKOW TPaXIAHCKOW HIASHTHYHOCTH, YBAXCHHA K MPOLLIIOMY U
HACTOSIIEMY POCCUICKONM MaTEMAaTUKH, IIEHHOCTHOE OTHOIIIEHUE K IOCTH)KEHHUSIM POCCUMCKUX MAaTEMaTHKOB
Y POCCUICKOW MAaTEMaTUYE€CKOM IIKOJIbI, HCIIOJIb30BAHHUE ITUX IOCTHKEHUH B IPYTUX HAyKaX, TEXHOJOTHUSIX,
chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEM pOCCHHMCKOrO Hapoja, C(QOpPMHUPOBAHHOCTh HPAaBCTBEHHOI'O
CO3HAHHUS, ITHYECKOTO TMOBEJCHHUS, CBSI3aHHOTO C MPAKTHUYECKUM TMPUMEHEHHEM JOCTIKEHUU HayKh U
JeSITeNIbHOCThIO YIEHOT0, 0CO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) acTeTHYECKOE BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKITIOUYAsl ICTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/a4, penieHui, pacCyKIeHWH, BOCHPHHMYHMBOCTh K MaTEMaTHYECKUM acCIleKTaM pa3JInYHBIX BHUIOB
HCKYCCTBa;

5) pusnyeckoe BocnuTaHuE:

chOpPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTH4YecKHue 3HAHMWS B MHTEpecax 3/0pPOBOTO U
6e3omacHoro oOpas3a >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBbIO (30pOBOE MHUTAHUE,
cOalaHCUPOBAHHBI PEXKHUM 3aHATUA M OTIbIXa, PETyJspHas ¢u3ndeckas aKTUBHOCTH), (PU3NUYECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIIBHOMN JESATENBHOCTHIO;

6) TpyaoBoOe BocuTaHME:

TOTOBHOCTb K TpPYAY, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOMS, HMHTEpeC K pa3M4yHbIM cdepam
npodeccuoHabHOM AESITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U e€ MPHIOKEHUSIMU, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOODP OyAyliel mpodeccun U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE IJIaHBL, TOTOBHOCTh
U CHOCOOHOCTh K MaTeMaTH4eCKOMY OOpa3OBaHUIO UM CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEHM KU3HWU,
FOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELICHUU IPAKTUYECKUX 3a]]a4 MATEMaTHYECKO HAPaBICHHOCTH;

7) 3K0JI0TMYeCcKoe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTh JKOJIOTHYECKON KYyJIbTYPhl, MOHMMAHUE BIUSHUS COLMATHHO-3KOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHME MPHUPOJHON M COIMANBbHOM Ccpeibl, OCO3HAaHHE TJI00AJIBHOTO XapakTepa
9KOJIOTHYECKUX MPOOJieM, OpUEHTAlMs Ha MpUMEHEHHEe MAaTeMAaTUYeCKUX 3HAHUM Ui pelleHus 3a1ad B
obnacTu OKpyKarolleld cpepl, IUIAHUPOBAHHME IMOCTYIKOB M OIEHKM HMX BO3MOKHBIX MOCIEACTBUN st
OKpYXaroIlEel Cpeibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHON MPaKTUKH, MOHUMAaHUE MATeMAaTUYECKOW HayKH Kak cepbl YEIOBEUYECKOUN NEesATENLHOCTH,
3TanoB €€ pa3BUTUSA U 3HAYUMOCTH JUISl pa3BUTHs LIMBWIM3ALMHU, OBJIAJICHUE S3BIKOM MATEMAaTUKU M
MAaTeMaTHYeCKOM KyIbTYpOl Kak CpEICTBOM IO3HAHMUSI MHUpA, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTeIbHBbIE YHMBeEpPCAJIbHbIE y4eOHbIe 1eHCTBUS
Ba3oBble Jornueckue aeiicTBUA:



BBISIBIIAITh M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX OOBEKTOB, MOHATH,
OTHOIICHUH MEXIY MOHATHIMH, (POPMYTUPOBATH ONPEICICHHUS MOHATHH, yCTAaHABIUBATh CYLICCTBEHHBIH
MPU3HAK KJIacCU(PUKALMU, OCHOBAHUS I 0000IICHNS U CPAaBHEHHUSI, KPUTEPUU POBOAUMOTO aHAIIN3A;

BOCIPUHHUMATh, (OPMYIUPOBATH M MPEOOPA30BBIBATH CY)KJICHUSA: YTBEPAUTEIbHBIC U OTPHUIIATEIbHBIE,
€IMHUYHbIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIATh MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOpEYHs B (aKTax, JaHHBIX,
HAOJIOICHUSAX U YTBEPKACHUSX, TIPeAIaraTh KpUTEPUH JUTSI BEISIBICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

JieNlaTh  BBIBOJBI C  HCIOJIb30BAHMEM 3aKOHOB  JIOTMKH, JIEAYKTUBHBIX W  WHAYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJIBHO JI0KAa3aTeJIbCTBA MAaTEMaTHMUECKUX YTBEPKACHUU (TpsMble U OT
IIPOTUBHOI0), BBICTPAMBATh APIYMEHTALIMIO, MPUBOAUTH IPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXICHUS U BHIBObI;

BBIOMpATh CIIOCO0 pelieHns yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB pellIeHUs1, BRIOUpaTh
HauboJee MOAXOAAIUN C YUETOM CAMOCTOSITEIBHO BbIJCIEHHBIX KPUTEPHUEB).

Ba3oBble nuccienoBare/ibCKkue 1elCTBUA:

HCI0JIb30BAaTh BOIPOCHI KaK HMCCIIEI0BATENbCKUI MHCTPYMEHT MO3HaHUs, (POPMYIUPOBATh BOIPOCHI,
¢bukcupymole NpoTUBOpeure, MnpodieMy, yCTaHaBIMBATh MCKOMOE U JaHHOE, (OpMUPOBATh T'MIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

MIPOBOJUTH CAaMOCTOSTEIbHO CIUIAHUPOBAHHBIM HSKCHEPUMEHT, HCCIIEJJOBAHUE [0 YCTAHOBJIEHMIO
O0COOEHHOCTEl MaTeMaTUyecKkoro oOOBEKTa, SBJIECHUS, IPOLIECCa, BBISBICHHUIO 3aBUCUMOCTEH MEXAY
o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMH;

CaMoOCTOSITENIbHO  (hopMynupoBaTh O0OOIIEHUST M BBIBOJABI 10 pe3yabTaTaM IPOBEIEHHOIO
HaOJIOIEHUs, HCCIIEIOBAHUS, OLICHUBAaThb JOCTOBEPHOCTh IIOJIyYEHHBIX pE3yJbTaTOB, BBIBOJOB H
000011eHMI;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOLlecca, a TaKKe BBIABUIaTh MPEAINOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE Je(PUUUTHI HH(POPMALMU, JAHHBIX, HEOOXOAUMBIX AJs OTBETA HA BONPOC U AJS PELICHHS
3aJauy;

BbIOMpPATh MH(OPMAIMIO U3 MCTOYHMKOB PA3JIMUYHBIX TUIIOB, aHAIW3UPOBATh, CUCTEMATH3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIUIO PA3JINYHBIX BUAOB U (JOPM MpEACTaBIECHUS;

CTPYKTYpUpPOBaTh HH(MOpPMALMIO, MPEACTaBIATh €€ B Pa3IUYHBIX (opMax, WILUIIOCTPUPOBATH
rpapuvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENBHO C(HOPMYINPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Oo0wmenne:

BOCIPUHHUMATh U (POPMYIUPOBATH CYXKAECHUS B COOTBETCTBUH C YCIOBUSAMH U LEJISIMHU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHMS B YCTHBIX M IUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110
X0y pelleHus 3ajaul, KOMMEHTHPOBATh MOJIYYEHHbIN PE3YNbTaT;

B X0Jie 00CYX/EHHs 3a/laBaTh BOINPOCHI MO CYIIECTBY 00CYXJaeMOi TeMbl, MpoOIeMBbl, perraeMon
3aJ1a4M, BBICKA3bIBATh UJIEH, HALIEJICHHBIE HA TIOUCK PELICHHUS, COTIOCTABIIATh CBOU CYXKICHHUS C CYKJICHUSIMHU
JIPYrUX Y4YacCTHUKOB JUaJlora, OOHApyKMBaTh pa3iMyMe€ W CXOJCTBO MO3UIMH, B KOPPEKTHOW ¢opme
(bopMynHpOBaTh pa3HOTJIACHs, CBOU BO3PAKEHUS;

MIPEACTABIATh  PE3ylbTAaThl  PELIEHUS  3aJadd, OKCIEPUMEHTa, HUCCIECJOBaHMs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (OpMAT BBICTYIJIEHMS C YY€TOM 3a/Jad NpPEe3eHTallud U O0COOEHHOCTEH
ayIUTOpUHU.

PeryasitTuBHbIe YHMBepcaJIbHbIe Y4eOHbIe el CTBUSA



Camoopranmu3anus:

COCTaBIISATh TUIAH, AJITOPUTM PEIICHHS 3a/1a4H, BEIOMpATh CIOCO0 pemieHUs ¢ Y4ETOM HUMEIOITUXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEUICHUU C
y4€TOM HOBOU MH(OpPMAIIHHL.

CaMOKOHTPOJIb, SMOLUMOHAIbHBII HHTEJJIEKT:

BJIQJICTh HAaBbIKAMH T[O3HABATENBHON pediaekcuu Kak OCO3HAHHs COBEpIIAEMBIX ACUCTBUU U
MBICTMTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB, BIAIETh COCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca
U pe3yibTaTa peleHuss MaTeMaTHYeCKO! 3a1a4;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IMPHU PEIICHUH 3a7a4d, BHOCUTh KOPPEKTHUBHI B
NESITETHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTaTa IEIH M YCIOBHIM, OOBSICHITH NMPUYMHBI JOCTHXCHHUS WIN
HEJIOCTH)KEHHS PE3YIbTATOB JIEATEILHOCTH, HAXOUTh OITHOKY, TaBaTh OIIEHKY TPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEJILHOCTD:

MMOHUMATh U HCIIOJH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHOW paOOTHI MPH PEIICHUU
y4eOHBIX 3a7ad, MPUHUMATH 11€7Tb COBMECTHOM JEeATEIbHOCTH, TIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboTHI, pactipeiesiTh BUILI PabOT, TOTOBAPUBATLCS, OOCYKIATh MPOLIECC U Pe3yabTaT paboThl, 06001IaTh
MHEHHUS HECKOJILKHX JTIOJICH;

Y4acTBOBATh B TPYNMNOBBIX GopMax paboThl (0OCykeHrs, OOMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIE), BBIMIOJHIATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOU JCUCTBHS C IPYTHMHU WIEHAMU KOMaH/IbI,
OIIEHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT MO KPUTEPHUsIM, CHOPMYIMPOBAHHBIM y4aCTHUKAMHU
B3aMMOJICUCTBHSI.

NNPEIMETHBIE PE3YJIbTATDBI

K xoniy 10 kiaacca oOydaromuiicss HAQyIuTCs:

e CBOOOJHO OIEPHPOBATH OCHOBHBIMH TIOHSTHSMH CTEPEOMETPHUH TIPHU pEIICHWH 3a1ad |
MPOBEJICHUN MaTEMATUYECKUX PACCYKICHHIA;

® TIPUMEHSTh AaKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX MPH PEIICHUN TEOMETPHUYECKIX 3a/1a9,

e KjaccH(UIMPOBATh B3aUMHOE pACIHOJIOKECHHE TMPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX H TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO ONEPHPOBATH TIOHATHSIMH, CBSI3aHHBIMH C YIJIAMU B TIPOCTPAHCTBE: MEXIY MPSIMBIMH B
MPOCTPAHCTBE, MEXKIY MPSIMOM U MJIOCKOCTHIO;

e CcBOOOJIHO OTIEPUPOBATH OHSATUSIMH, CB3aHHBIMU C MHOTOT'paHHHKAMH;

e CcBOOOJIHO pacrO3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (TIpU3Ma, MUPaMHJIa, IPSIMOYTOJIbHBIH
napajuienenumnesn, Kyo);

e Kiaccu(UIMPOBATh MHOTOTPAaHHHUKH, BEIOUpPAsi OCHOBAHUS IS KJIAaCCH(DHUKALINY;

e CBOOOJIHO OTIEPUPOBATH TOHATHSIMH, CBI3aHHBIMH C CCUCHHEM MHOTOTPaHHHKOB TUIOCKOCTBIO;

®  BBINOJIHATH MAPAIIICIBHOE, [IEHTPAIBHOE U OPTOTOHAILHOE MIPOCKTHPOBAHUE (PUTYP HA TUIOCKOCTH,
BBITIONTHATH N300paskeHus (PUryp Ha MIOCKOCTH;

® CTPOWUTH CEUEHUS] MHOTOTPAHHUKOB DPA3IUYHBIMU METOJAMH, BBITIOTHATH (BBIHOCHBIE) TIIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

® BBIYHUCIATH IUIONIAN OBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MHpaMua), TEOMETPUIECKHUX TE
C IpUMeHeHueM (opMYyT;

e CBOOOJHO OMNEPUPOBATh MOHATUSMHU: CHMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCb U IUIOCKOCTH
CUMMETPUH, IIEHTP, OCh U MIIOCKOCTh CAMMETPUU (DUTYPHI;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAMHATaM B
MIPOCTPAHCTBE;

®  BBINOJIHATH JACHCTBHSI HAJl BEKTOPAMU;



peunaTh 3a1a4u Ha T0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUN U HAX0XKACHUE T€OMETPUUYECKUX
BEJIMYUH, [IPUMEHS U3BECTHBIE METO/BI IIPU PELICHUH MATEMaTUYECKUX 3a]a4 IOBBILIEHHOIO U
BBICOKOT'O YPOBHSI CJIOKHOCTH;

IIPUMEHATH IPOCTEHIINE IIPOrPAMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBbI
IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

W3BIIEKaTh, NPEOOPa30BBIBATb M HWHTEPIPETHPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKaX U PUCYHKAX;

IIPUMEHSATH [10JyYEHHBIE 3HAHMS Ha IIPAKTUKE: CPABHUBATh U aHAJIU3UPOBATh PEAIbHBIC CUTYyAIlUH,
IIPUMEHATh ~ W3Yy4YEHHBIE  IIOHATHSA B  IIpollecc€  IIOMCKAa  PELICHHMs  MaTeMaTU4eCKH
cOpMyYIMPOBaHHONW MTPOOIEMBI, MOJEIMPOBATh peabHBIC CHTYallMM Ha S3bIKE TEOMETpPHH,
HCCIEA0BATh IOCTPOCHHBIE MOJECIH C HCIOJIB30BAHUEM TI€OMETPUYECKUX IOHATUH U TEOPEM,
anmapara anreOphl, pemarh NpakTUYECKHe 3a/1a4l, CBS3aHHbBIE C HAXOXKJIEHHEM r€OMETPHUYECKHUX
BEJINYUH;

UMETh TMPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUM KaK COCTaBHOM YacTu
(GyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K xonmy 11 kaacca oOyyaromuiicss HAQyquTCs:

CBOOOJTHO ONMEpUPOBATh TOHATHSAMH, CBSI3aHHBIMH C IWJIMHIPHYECKOW, KOHHYECKOW W
cepruIecKoil MOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI TTOJTyYCHHS,

OTIEPHPOBATH TIOHSATHSMHM, CBS3aHHBIMH C TEJaMH BpAIlCHHs: IUJIHHIPOM, KOHYCOM, chepoil u
1apom;

pacrno3HaBaTh TeJja BpalleHus (IUIUHAP, KOHYC, cdepa U map) U 0OBbSICHATH CIIOCOOBI MOTy4EHUs
TeJ BpallleHHS;

KJIacCU(PUITMPOBATh B3aUMHOE PACIIOJIOKEHUE CPEphl U TUIOCKOCTH;

BBIYHCIIATh BEJIMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB U TeJ BpalleHHs, OObEMBI M ILIOIIAIN
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TN ¢ MPUMEHEHUEM (HOpMYIT;
CBOOOJHO OINEpPUpPOBaTh MOHATHSIMH, CBA3aHHBIMH C KOMOWHAUMAMU TeJ BpalleHUs U
MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BMHCAHHBIM B cdepy M ONMHMCaHHBIA OKoJio cdepnl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIM TEJIO BpalCHUS;

BBIYHCIISATH COOTHOUICHUSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMu NOIOOHBIX TelT;
n300paxaTh H3ydaeMble (DUTYpBI, BBINONHITH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHUS;
U3BJIEKaTh, HWHTEPIPETHPOBATh U NPeoOpa3oBbIBaTh HMHMOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (Urypax, MpeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX;

CBOOOJHO OMEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMy HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOM CHCTEME KOOPHHAT;

pemarh reoMeTpUYecKue 3a/addl Ha BBIYUCIICHUE YIIIOB MEXAY MNPSIMBIMA U IUJIOCKOCTSIMH,
BBIYHCIICHUE PACCTOSIHUHA OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha NIPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/1a IPH pelIeHNH;

cBOOOJIHO OINEpUPOBaTh MOHATUSAMH, CBSI3aHHBIMU C JBM)KEHHEM B IIPOCTPAHCTBE, 3HATh CBOICTBA
JIBUKCHUI;

BBITIONIHATh M300paKeHUS MHOTOTPAHHUKOB M TeJ BpalleHUS MpU NapaiieIbHOM MEepeHoce,
LHEHTPAJIbHOM CHUMMETpPUH, 3€pKaJbHOW CHMMETpPUHM, Tpd MOBOPOTE BOKPYr MpPSIMOM,
npeoOpa3oBaHus OJ00HS;

CTPOUTH CEUYCHHMs] MHOTOTPAHHHKOB W TEJ BpAIICHHS: CEYCHUS IIWIMHApaA (MapaljielibHO U
NEPIEeHINKYIIIPHO OCH), CEUeHHMs KOHyca (TapajuleJibHble OCHOBAaHHIO U TMPOXOJAIINE uepes3
BEPIIHHY), CEUCHHUS 1I1apa;



HCIIOBb30BAaTh  METOJABI  IIOCTPOEHUS  CEUEHUH: METOJX  CIeJOB, METOJ  BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEH IIIIOCKOCTH;

JIOKa3bIBaTh F€OMETPUUECKUE YTBEPKIACHUS;

NPUMEHSTh TeOMETpUYecKre (aKThl Il PEUICHUsI CTEPEOMETPUUECKUX 3a/1ad, MPEenoIararnx
HECKOJIBKO IIaroB pelIeHHs, eClIi YCIOBHS PUMEHEHHS 3a/1aHbl B IBHOM M HESIBHOU (popme;
penaTh 3a1a4u Ha TOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUH U HAX0XKJACHUE T€OMETPUUYECKUX
BEJINYUH;

IIPUMEHATHh IPOIPAMMHBIE CPEIACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILEHUU
CTEPEOMETPHUYECKHX 33]1a4;

IIPUMEHATHh IIOJIy4CHHbIC 3HAHMsS Ha IIPAKTHKE: CpPaBHUBATh, AHAJIM3MPOBaTh M OLICHUBATh
peanbHble CUTyaluH, IIPUMEHSATHh W3Y4YCHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE TMOUCKA
pelIeHns MaTeMaTuyecku chopMyIUPOBAHHON TPOOJIEMBI, MOJEIMPOBATh pEalIbHbIE CUTYallMH Ha
SI3bIKE T€OMETPHUM, HCCIEN0BAaTh ITOCTPOEHHBIE MOJEIN C HCHOJb30BAHMEM TI'€OMETPUUYECKHUX
MOHATUM M TeopeM, ammapara anreOpbl, pelmaTb MOpaKTHUYEeCKUE 3a/Jayd, CBSI3aHHBIE C
HAax0KJICHUEM F€OMETPUYECKUX BEJINYUH;

UMETh TMpEACTaBICHUS] 00 OCHOBHBIX JTanax pPa3BUTUS TEOMETPUM KaK COCTAaBHOM dYacTu
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosimyecTBo 4yacos DJIeKTPOHHbBIE
Nenn/m | HaumeHoBaHHe pa3IeiOB U TeM NMPOTPaMMBbI B Kontpoabubie | Ipakruueckue | (uuppoBbie)
cero paGoThI paGoThI o0pasoBaTejbHbIE
pecypesl
https://urok.1c.ru/
1 .
Brenenue B crepeoMeTpuio 23 1 4 http://fcior.edu.ru
) B3anMHOe€ pacnosiokeHue NpsiIMbIX B 6 1 1 https://urok.1c.ru/
MIPOCTPAHCTBE
3 [MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH B 8 1 https://urok.1c.ru/
MIPOCTPAHCTBE http://fcior.edu.ru
4 [MeprieHMKYIAPHOCTD MPSMBIX U IIOCKOCTEH o5 1 https://urok.1c.ru/
B IIPOCTPAHCTBE http://fcior.edu.ru
5 VTIIIBI U PacCTOSIHUS 16 1 https://urok.1c.ru/
https://urok.1c.ru/
6 MHOrorpaHHUKI 7 1 1 http://fcior.edu.ru
http://www.fipi.ru/
7 BekTophl B MPOCTPaHCTBE 12 1 https://urok.1c.ru/
[ToBTOpenue, 06001IeHNE U cUCTeMaTU3alus https://urok.1c.ru/
8 P ’ B . 5 1 http://fcior.edu.ru
3HAHHUN : -
http://www.fipi.ru/
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 9



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
http://fcior.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacos I DJIeKTPOHHbBIE
ara
Ne Kountpoa pakTnu uudgpoBbie
Tema ypoka Bee usyue
n/m bHbBIE ecKHe st o0pa3oBaTejibHbIe
ro patoThI padoThI pecypcbl
1 OcHoBHbIE TTpaBUiIa U300paXKEHUS HA PUCYHKE TNIOCKOCTH, 1 04.09 https://urok.1c.ru/
napajuIesIbHbIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
, [ToHsITHS CTEpEOMETPUH: TOUKA, PsAMasi, MIIOCKOCTh, https://urok. Lc.ru/
npoctpancTBO. OCHOBHBIC MPABUIIA U300paKCHUS Ha PUCYHKE 1 06.09 htto://fcior edu.ru
IJIOCKOCTH, MapaJlyIeNIbHbBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka - T
3 [MoHsATHS: IepeceKaroInecs MI0CKOCTH, MEPECEKAOIINECS PSIMast 1 06.09 https://urok.1c.ru/
U TJIOCKOCTh; MOJYIPOCTPAHCTBO ' http://fcior.edu.ru
4 [MoHsATHS: IepeceKaroIuecs MI0OCKOCTH, IEPECEKAIONINECs MpsiMast 1 11.09 https://urok.1c.ru/
Y TUIOCKOCTb; MOJTYITPOCTPAHCTBO
MHOTrOrpaHHHKH, H300paKEHHE MIPOCTEUIIIMX MPOCTPAHCTBEHHBIX https://urok.1c.ru/
5 1 1 13.09 NP
Gburyp, HeCymEeCTBYIOINUX 0ObEKTOB http://fcior.edu.ru
6 MHororpaHHUKH, H300paKeHHE TPOCTEHIIINX MPOCTPAHCTBEHHBIX 1 13.09 https://urok.1c.ru/
(uryp, HECyIIEeCTBYIOIMNUX 00bEKTOB
AKCHOMBI CTEPEOMETPHH U MEPBBIE CICACTBUS U3 HUX 18.09 https://urok.1c.ru/
AKCHOMBI CTEPEOMETPHH U IIEPBBIE CICACTBUS U3 HUX 20.09 https://urok.1c.ru/
AKCHOMBI CTEPEOMETPHH U TEPBBIC CIIeACTBUS U3 HUX. CIIOCOObI
9 3aJJaHus MIPSIMBIX U IJIOCKOCTEH B mpocTpaHncTBe. O003HAYCHUS 1 20.09 https://urok.1c.ru/
MPSIMBIX U IIOCKOCTEH
0. N3obpaxenue cedeHui MMpamMubL, Ky0a U pu3Mbl, KOTOpbIE 25.09 https://urok.1c.ru/
MPOXOAT Yepe3 ux péopa. M3o0pakeHue nepeceyeHus 4 1 27.09
13 MOJIyYCHHBIX TUIOCKOCTEH. PackpaiiBanue moCTPOCHHBIX CEUCHUI 27.09 . -
http://www.fipi.ru/
pa3HBIMH LIBETAMHU 02.10
14 MeTo1 CIIeI0B Ul IOCTPOEHUS CEUEHUI 1 04.10 https://urok.1c.ru/
15- Merton crienoB i mocTpoeHus ceueHuil. CBoiicTBa mepecedeHuit 5 04.10 https://urok.1c.ru/
NPSIMBIX U IJIOCKOCTEH 09.10 http://fcior.edu.ru
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16

17- H%CTPOG(}:IHG CEYCHMI B IUPAMUJE, Ky6f3 110 TpEM TOYKaM Ha ﬂig https://urok.1c.ru/
20 1ro:) Cgax. 03/IaHUE BBIHOCHBIX YEPTEIKCH U 3aIKCh I1aroB 1610 htp:/Awww. fipi.ru/
POCHUSI 18.10

21 IHosTOpenue muanuMeTpun: Teopema 0 MPONOPIHOHAIBEHBIX 18.10 https://urok.1c.ru/
otpe3kax. [logoOue TpeyronbHUKOB
[ToBTopenue mnanumerpun: Teopema Menenas. PacueTsl B

22 CCUYCHUSIX Ha BBIHOCHBIX YepTexax. Mcropust pa3BuTHsI 23.10 https://urok.1c.ru/
TUTAHUMETPUH U CTEPEOMETPHU

23 KonTposasnas padora "Akcromsl crepeomerpuu. Ceuenus" 25.10
B3anMHOe pacroioskeHne IpsMBIX B IPOCTPAHCTBE.

24 CxpermBatoruecst mpsiMbie. [Ipu3HaKku CKpEIMBAOIIAXCS 25.10 https://urok.1c.ru/
npsmbIx. [lapastenbHble psiMbIE B IPOCTPAHCTBE
TeopeMa o CyllleCTBOBAaHUYU Y €IUHCTBEHHOCTU MPAMOM

o5 napajIeIbHOM JAaHHOM MPSIMO#, TPOXOAAIICH Yepe3 TOUKY 06.11 https://urok.l_c._ru/
MIPOCTPAHCTBA U HE JIeXalleil Ha JaHHOU mpsMoit. Jlemma o http://www.fipi.ru/
MepeceYeHUH MapayIeIbHbIX MPSIMBIX MJI0CKOCTHIO

26 [TapannensHOCTH TpeX MpsAMBIX. Teopema o TpEX mapanieabHbIX 08.11 https://urok. 1c.ru/
npsiMbix. Teopema 0 CKPEIIUBAIOIIUXCS MPSIMBIX
[TapannensHoe npoektupoBanue. OCHOBHBIE CBOMCTBA

27 apajIeIbHOrO MPOEKTUpOBaHus. 300pakeHre pa3HbIX (GHUTyp B 08.11 https://urok.1c.ru/
napauIeIbHOM MPOCKIIUH

8 ;I:g;p;g;iiﬂngz;egﬁnﬂﬂ. VToJ ¢ COHanpaBICHHBIMH CTOPOHAMH. 13.11 https://urok.1c.ru/

29 3ajauM Ha JOKAa3aTEILCTBO M MCCIIEN0BAHUE, CBI3aHHBIE C 15.11 https://u rok.l_c._ru/
PacIoI0KEHUEM MTPSIMBIX B IIPOCTPAHCTBE ' http://www.fipi.ru/
[ToHsATHS: TAapaJIeTbHOCTh MPSIMOM U MIIOCKOCTH B IIPOCTPAHCTRBE.

30 [Mpu3Hak mapaanensHOCTH NPSAMO 1 TockocTH. CBoiicTBa 15.11 https://urok.1c.ru/
napauIeIbHOCTH MPSIMOM M MIIOCKOCTH

31 I'eoMeTprvecKHe 3aa4r Ha BRIYMCICHUE U I0KA3aTeIbCTBO, 20.11 https://urok.1c.ru/

CBA3aHHBIC C TAPAJIJICIBbHOCTBIO MMPAMBIX U IUIOCKOCTEHN B
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https://urok.1c.ru/
https://urok.1c.ru/

IIPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOASIIETO Yepe3 JaHHYIO IPSIMYIO Ha

https://urok.1c.ru/

32 U - , 9 22.11 _ -~
YepTekKe U MapaJICIbHOTO APYroi mpsiMoid. Pacuér oTHOIIEeHNH http://www.fipi.ru/
33 [NapannenpHas MPOEKIHs, TPUMEHEHNE U1l IOCTPOCHUS CeHCHMI 2911 https://urok. 1c.ru/
Ky0a u mapayutenenumena. CBoiicTBa mapajuieNenuIe1a U MpU3Mbl
34 HapannenLUHLIe mockocTy. [Ipu3Haky napajuieIbHOCTH IBYX 2711 https://urok.1c.ru/
TUIOCKOCTEH
s | Lo e svmeremoera rnetoe, R
p Pe3 TOIKY, HE NPHHAA yio R ' http:/Awvww.fipi.ru/
U CIIC/ICTBUS U3 HEE
e | i mmemm oot mencors o sy | Mpsluskons
peced prmiep AIBYX Tiap ' http:/Awvww.fipi.ru/
TpeThei
CpoiicTBa napauieIbHbIX IIIOCKOCTEN: 00 OTpe3Kax napamieabHbIX
37 MPSIMBIX, 3aKITFOUEHHBIX MEXKTy TTapaJJIeIbHBIMU TUIOCKOCTSIMH; O 04.12 https://urok.1c.ru/
MePeCceUeHUH MPSIMOU C IBYMSI TApAIICITbHBIMU TIOCKOCTSIMH
38 [ToBTOpenue: Teopema [Mudaropa Ha mmockoctu. [loBTopenue: 06.12 https://urok. 1c.ru/
TPUTOHOMETPHS MTPSIMOYTOJIBHOTO TPEYTOJIbHUKA
. https://urok.1c.ru/
39 -
CBoiicTBa Ky0a U MPSMOYTOJIBHOTO TapaljIe/IeIIe/1a 06.12 http:/Awww.fipi.ru/
40 Berauciienue JUIMH OTPE3KOB B KyO€ U MPSMOYTOJIbHOM 11.12 https://urok.1c.ru/
napasuiesienure e
41- i
[TepnieHIUKYISIPHOCTH HPAMOt H IUIOCKOCTH. [Tpuznax 13.12 https://urok. 1c.ru/
42 MEPIEeHIUKYIIPHOCTH MPSMON U TUIOCKOCTH 13.12
13| mporotmLeH aépes Touky MpocTpANCTRA 1 HEpTERIRYADIO 1817 | Mpsiurok Loyl
POXOII P Y pocTp PHEHIHAIY AP ' http://www.fipi.ru/
TUIOCKOCTH
44- 20.12 _
45 [TockoCTH M MEPIEeHAUKYIISPHBIC UM MPSIMbIC B MHOTOTpaHHHUKAX 2012 https://urok.1c.ru/
46-
[lepnennukynsp u HaknoHHas. IlocTpoenune nepneHanKymnspa us3 25.12 https://urok. 1c.ru/
47 TOYKH Ha MPSIMYIO 27.12



https://urok.1c.ru/
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48- .

49 Teopema o Tpéx mepreHAUKYIsIpax (mpsmMasi 1 oOpaTHasi) é;éi http://www.fipi.ru/

50 YT0oa MEXKTy CKPEIIUBAOIIUMHUCS MTPSIMBIMU 10.01 https://urok.1c.ru/

51 [Mouck nepreHauKyIIpHbIX MPAMBIX C OMOLIbIO 10.01 https://urok.1c.ru/
HEPICHIMKYIISIPHBIX IIOCKOCTEH

52 OproroHajabHOE MPOCKTUPOBAHHE 15.01 https://urok.1c.ru/

53- i i
[TocTpoenue ceuennii Ky6va, IIPU3MBI, IPABUIIBHOU ITUPAMUJIBI C 17.01 https://urok.1c.ru/

54 TTOMOTIBIO0 OPTOTOHAJILHOM MPOEKIINH 17.01

55 CI/IMMeTpI/IfI B IPOCTPAHCTBE OTHOCUTENIBHO MJIOCKOCTH. [lmockocTn 2201 https://urok.1c.ru/
CUMMETPHI B MHOTOTPaHHHUKAX

56 [Mpu3Hak neprneHanKYIIPHOCTH PAMOM U TNIOCKOCTH KaK 2401 https://urok.1c.ru/
CIIC/ICTBHE CUMMETPHH

58 : YCTHUTD MEPHCHHKYIPBL: pud, 29.01 http://www.fipi.ru/
CIIBUT TOYKH 0 HAPAJUICIBHOMN MPSIMOit

59 CIBUr 10 HEMapaIeNbHOM IPAMO, H3MEHEHHE PACCTOSHUI 31.01 | https://urok.1c.ru/

60 KOHTpOJ'II)IiaSI paborta BSaHDfHOC pacCIoIOKEHUE MPSMBIX U 31.01 https://urok. 1c.ru/
TUIOCKOCTEH B MMPOCTPAHCTBE
[ToBTOpEHHUE: YroJ MEX Ty MPSMBIMH Ha IIOCKOCTH,

61 TPUTOHOMETPHS B IIPOM3BOJBHOM TPEYTOJILHUKE, TEOpEMa 05.02 https://urok.1c.ru/
KOCHHYCOB. I[IoBTOpEHHME: yroi MEX Iy CKPEIUBAIOIIMMHUCS ' http://www.fipi.ru/
IPSIMBIMH B ITPOCTPAHCTBE

62 I'eoMeTpHUYeCKUEe METO IbI BEIYMCIICHUS yIila MEXKLy MPSIMBIMH B 07.02 https://urok.1c.ru/
MHOTOTPaHHHKAX

63 JIByrpanuslii yroiy. CBOMCTBO JIMHEHHBIX YIIIOB IBYTPAHHOTO yriia 07.02 https://urok.1c.ru/

64 [MeprieHMKYIIAPHBIC III0CKOCTH. CBoiicTBa B3aUMHO 12.02 https://urok.1c.ru/
NEepIEeHIUKYIISIPHBIX TUIOCKOCTEH
[MTpusHak MEPHEHANKYIAPHOCTH ILIOCKOCTEH; TeopeMa 0 NpsMOit https://urok. Lc.ru/

65 NIEPECEUECHMS IBYX IIJIOCKOCTEN NEPIIEHANKYIISIPHBIX TPEThEU 14.02

IIJIOCKOCTH

http://www.fipi.ru/
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[IpssmoyronpHbIN Napauienenunen; Kyo; u3sMepeHus, CBocTBa

66 14.02 https://urok.1c.ru/
PSIMOYTOJIBHOTO TapalIeyeuIeia

67 Teopema o JWArOHATH NPAMOYTOMLHOTO MAPAIITENCTHIIENA 1 19.01 https://urok. 1c.ru/
CIICICTBHE U3 HEE

68 CTepeoMeTprUeCKUe U MIPUKIIAIHBIC 33/1a4H, CBSI3aHHBIC CO 91,02 https://urok. 1c.ru/
B3aHMHBIM PACIIOJIOKEHUEM MPSIMbBIX M IUIOCKOCTH

69 [ToBTOpEHME: CKPEIIUBAIOIINECS TIPSIMBIE, TApasLICIbHBIC 21,02 https://urok. 1c.ru/
IUTOCKOCTH B CTAHAPTHBIX MHOTOTPAHHUKAX
I[Tapa mapaiesbHBIX TNIOCKOCTEH Ha CKPEIIUBAIOIINXCS IPSMBIX,

70 PacCTOSIHHE MEXTy CKPEITUBAIOITUMHUCS MPSMBIMH B IIPOCTHIX 26.02 http://www.fipi.ru/
CHTYAIUSIX

71 PaccTostHrE OT TOYKH JI0 TIFIOCKOCTH, PACCTOSHHE OT MPSAMOI 10 98.02 https://urok. 1c.ru/
TUTOCKOCTH

72 Beranciienne paccTosiHuin MEKTy CKPEIIHBAIOTIIMHCS IPAMBIMI C 98.02 https://urok.1c.ru/
MOMOIIIBIO MTEPIIEHANKYIIIPHON TIIOCKOCTH

73 Teopewa Tiuparapa, reopes: xocuyoon 1 cnyeos 4t o403 | Ditpsdlurokicru

op pa, Teop Y yeos & ' http://www.fipi.ru/

TpEXTPAHHOTO yriia

74 DreMeHThI ChEepHUUSCKON FTeOMETPUH: Te0Ae3NICCKUE TMHUHN Ha 06.03 https://urok.1c.ru/
3emuie

75 KontponsHas padota "Yrisl u paccTosHus" 06.03

76 CucreMaru3zanus 3HaHni "MHOTOIpaHHHK U €0 JIEMEHTHI" 11.03 https://urok.1c.ru/

I IMupamuga. Buasl nupamu. [paBuibHas mupamuaa 13.03 https://urok.1c.ru/

78 ITpusma. IIpssmMast 1 HaKJIOHHAs IPU3MBL. [IpaBuiIbHAas IpU3Ma 13.03 https://urok.1c.ru/

79 [MpsiMoii TTapasuIeNienuIe, MPSMOYTOJIbHBIN Mapaiesenure, Kyo 18.03 https://urok.1c.ru/

80 Bemmykisie MHOrorpanauku. Teopema Diinepa 20.03 https://urok.1c.ru/

81 Bemmykisie MHOrorpanauku. Teopema Diinepa. [IpaBunbHbIe 1 20.03 https://urok.1c.ru/
MIOJIyITPABUIIbHBIE MHOTOTPAHHUKHU ' http://www.fipi.ru/

82 KonTposnpHas padota "MHOrorpanHuKN" 01.04
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83 [MoHsITHE BEKTOPA HA TUIOCKOCTH M B IIPOCTPAHCTBE 1 03.04 | https://urok.1c.ru/
84 CyMMa BEKTOPOB 1 03.04 | https://urok.1c.ru/
85 Pa3sHOCTH BEKTOPOB 1 08.04 | https://urok.1c.ru/
86 [IpaBuio napauienenumnea 1 10.04 | https://urok.1c.ru/
87 VMHOXEHHE BEKTOPA HA YUCIIO 1 10.04 | https://urok.lc.ru/
88 Pa3nc1>KeHHe BEKTOpA 110 0a3KCy TPEX BEKTOPOB, HE JIEKAIIUX B 1 1504 nhttps://urok 1c.ru/
OJIHO¥ TJIOCKOCTH
89 CKaIpHOE TPOU3BEICHHE 1 17.04 | https://urok.1c.ru/
90 Bbluncnienue yria Mex 1y BEKTOPaMH B TIPOCTPAHCTBE 1 17.04 | https://urok.1c.ru/
22.04
ol [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 4 24.04 https://urok.1c.ru/
94 P g P 24.04 | http://www.fipi.ru/
27.04
% O06o00IIeH e U cUcTeMaTH3alHs 3HAHHUH 2 06.05 https://urok.1c.ru/
96 IIEHUE U CUCTEMATU3ALNS 3HAHUMI 08.05 ps: 1c.
97 IpomMe:KyTOUHASI aATTECTALMSA 1 08.05
98 OGo0mIEHnE U CHCTEMATH3ALUS 3HAHUIM 1 13.05
15.05
99- 15.05 http://www.fipi.ru/
O06001eHre 1 cucTeMaTu3alus 3HaHu| 4 20.05
102 22.05

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VYyeOnuk. 'eomerpust 10-11 k1. Aranacsan JI. C. u ap.
METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
Meroauueckue pekomenaanuu. 10-11 knaccsl (k yueonuky Aranacsu JI. C. u
7ip.)
MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://www.fipi.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
math-ege.sdamgia.ru

https://urok.1c.ru/

http://fcior.edu.ru

I'eomerpuueckuii mopran http://www.neive.by.ru/

http://school-collection.edu.ru/
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