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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma no «l'eomerpus. YriyOJeHHBIH YpOBEHb» Ha YPOBEHb CPEIHErO
obmero o6pa3oBanus i oOywaromuxcs 10-11-x kmaccoB MAOY «COII Ne6y wum.
A. U. l'opauenko pa3zpaboTana B COOTBETCTBUU C TPEOOBAHUSMMU:

» denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

» mpukaza MwunHoOpHayku oT 17.05.2012 Ne 413 «O6 yrBepkineHuu QenepalibHOTO
roCyJlapCTBEHHOIO0 00pa30BaTeIbHOrO0 CTaHAapTa CpeaHero oodmero obpa3oBaHus» (c
W3MEHEHUSIMU, BHECEHHBIMU TTpUKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

* npukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepxkaeHuu (enepanbHOM
00pa3zoBaTenbHON MTPOrpaMMBbl CPEHETO 00IIEro 00pa30BaHUSY;

* mpukaza MunnpocsemnieHus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsiaka
OpraHM3alMi W  OCYILECTBIEHHS  0Opa30BaTEJbHOM  JIEATENBHOCTH 10  OCHOBHBIM
o0mieo0pa3oBaTeabHbIM MIPOrpaMMaM — 00pa30BaTeNbHBIM MpOorpaMMaM HaudalabHOIO OOIIEro,
OCHOBHOTO OOIIIETO U CPEIHET0 00IIETr0 00pa30BaHU;

 Konuenmuu npenojiaBanus y4eOHOro mpeameTa «anredpa U Hayaia MaTeMaTHueCKOTro
aHann3a. ba3zoBbIl ypOBEHBY;

e CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TPeOOBaHUS K OpraHHU3alUsIM
BOCIIUTAHUS W OOYYCHHS, OTABIXa WM O3JOPOBJICHUS IETCH M MOJOJCIKUY», YTBEPKICHHBIX
MTOCTAHOBJICHUEM TJIaBHOTO caHuTapHOro Bpada ot 28.09.2020 Ne 28;

* CanlluH 1.2.3685-21 «['urmeHu4YecKne HOPMATHBBI U TPEOOBaHUS K OOCCICYCHHIO
Oe3omacHocTh UM (wiM) Oe3BpeAHOCTH JUIsl 4YelloBeKa (aKTOpOB CpeAbl OOMTAHUS,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOT'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

* yueOHOTO TJIaHa cpeHero obiero oopazoBanus, yreepxkaeHHOro MAOY «COIIl Ne6y
uM. A. U. l'opauenko «OO0 yTBep»KAEHHH OCHOBHOW 0Opa30BATENbHOM MPOTPaMMBbl CPEIHETO
o011ero 0Opa3oBaHUs»;

* (QenepanbHOll paboueil mporpammbl MO y4eOHOMY MpeaAMeTy «airedpa W Hayaia
MaTEeMaTU4YeCKoro aHainusa. ba3zoBbiil ypoOBEHbY.

PaGouas mporpamma opHEHTHpPOBaHA Ha IIeNiEBbIe MPHOPHUTETHI, cHOPMYIUPOBAHHBIE B
denepanbHON pabodeil mporpamMme BOCIHTaHUS W B paboueit mporpamme BocnuTanus MAOY
«COI Ne6» um. A. . N'opauenko

I'eomeTrpus sBnseTcss OAHMM U3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro o0O0Iero
o0Opa3oBaHUs, TaK Kak 00ecreunBaeT BO3MOKHOCTh U3YUEHUs JUCIUILTUH €CTeCTBEHHO-HAYYHON
HAIpPaBJIEHHOCTH U TPEIMETOB T'yMaHUTapHOTo Iukia. [I0CKOIBKY JIOTMYECKOE MBIIIEHUE,
dbopMupyeMoe TpU HM3YYCHHH OOYYAIOUIUMUCS TOHSITHUMHBIX OCHOB TEOMETpUH, TMpH
JI0KA3aTeNbCTBE TEOPEM M IMOCTPOCHHM LEMNOYKHU JIOTMUECKUX YTBEP)KICHHUI MpH pellieHun
TEOMETPUUECKHUX 3a/lad, YMEHHE BBIIBUTAaTh M OIMPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIIEHUHU 3aJa4 €CTECTBEHHO-HAyYHOrO IMKJIA, B YaCTHOCTH (PU3MUECKHUX
3az1ad.

Ilenb ocBoeHus mporpaMMbl yueOHOro kypca «l'eomMeTpusi» Ha yriyOJ€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAIBHBIX CHOCOOHOCTEH oOOyyarommxcs MNpU H3YyYEeHUH TEOMETPUHU, Kak
cocTaBisitoleil mpeaMeTHoM oOmactu «MaremaTuka U HMHGpOpMaTHKa» yepe3 obecreueHue
BO3MOXXHOCTH TPHOOPETEHUSI U HMCIOJIb30BaHUS Oojee TIIyOOKUX T€OMETPHYECKUX 3HAHUN U
JNeNCTBUH, CHeU(PUUHBIX T'€OMETPUH, U HEOOXOJUMBIX Ui YCHEIIHOTO MPO(eCcCHOHATBHOIO
00pa30BaHusl, CBA3aHHOTO C HCIIOJIb30BAaHHEM MaTEMaTHKH.

[IpuoputeTHbIMH  3afayaMu  Kypca TE€OMETpHUM Ha  yIIyOJI€HHOM  YpOBHE,
PACHIUPSIONTIMH M YCHIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBISIOTCS:

paciidpeHre MpeAcTaBiIeHHs] O TeOMETPUM KaK YacTH MHPOBOW KYIbTYpbl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;
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(dbopMUpOBaHHE TPEJCTABICHUS O TMPOCTPAHCTBEHHBIX (PHUTypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSAX, T[O3BOJISIONIMX OMNHCHIBATH M HM3y4yaThb pa3Hble SBIICHUS
OKpY’KaIOIIero MHpa, 3HaHHE MOHATHHHOTO ammapara mo pasaeny «CrepeoMmerpus» ydeOHOro
Kypca reOMeTpHH;

(dhopMUpOBaHHE YMEHUS BJIa/IeTh OCHOBHBIMU MOHSITHSIMH O IMMPOCTPAHCTBEHHBIX (PUTYpax
U UX OCHOBHBIMU CBOWMCTBaMH, 3HAHUE TeopeM, POpMyJ U yMEHHE UX MPUMEHSTb, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

dbopMUpOoBaHHE YMEHHUsS pacro3HaBaTh Ha uepTeX)axX, MOJCNIAX U B pPEAIbHOM MHpPE
MHOTOTPAaHHHKH U TeJla BpaIlleH!Us, KOHCTPYUPOBATh T€OMETPUIECKHUE MOJICIH;

dbopMupoBaHME  TOHMMAaHHUS  BO3MOXXHOCTH  AKCHOMAaTHMYECKOTO  IOCTPOEHUs
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHHS POJM AKCHOMATHUKH IPH IPOBEICHUU
pacCyxIeHUI;

¢dbopMHupoBaHHE yMEHUS BJAJETh METOJAMH JOKa3aTENbCTB M AITOPHUTMOB pEIICHUS,
YMEHHSI MX TPUMEHATh, MPOBOJIUTH JIOKa3aTelIbHbIE PACCYKIEHUS B XOJE peEIICHUS
CTEpEOMETPUYECKUX 337ad4 M 33aJa4 C NPAKTUYECKHM COJepKaHueM, (OpMHpPOBaHUE
MpEJICTaBICHUsT O HEOOXOIUMOCTH JOKa3aTeNbCTB MPU OOOCHOBAHMM MaTEeMaTHYECKHX
YTBEPKACHUIA U PO AKCHOMATUKHU B TIPOBEJICHUH JISAYKTUBHBIX PACCYKICHHIA,

pa3BUTHE U COBEPIICHCTBOBAHWE HWHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEM
00y4aromuxcs, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEIOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHUS], UHTEpECca K U3YUEHHUIO T€OMETPUH;

¢dopmupoBanre (YHKIIMOHAIBFHONW TPAaMOTHOCTH, PEJIEBAaHTHOH T'€OMETPHH: YMEHHS
pacro3HaBaTh MPOSIBICHUS TE€OMETPHUYECKUX MOHATUN, OOBEKTOB M 3aKOHOMEpPHOCTEH B
PEATBbHBIX JKU3HCHHBIX CHUTYAIHMSIX W MPH U3YYECHUHU JPYTUX yUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEPHOCTEH, MOAENUPOBAHUS pEANbHBIX CHUTYalMil, HCCIeI0BaHUs
MIOCTPOCHHBIX MOJIeNei, HHTepIPETAIlMH OTYICHHBIX Pe3yJIbTaToB.

OCHOBHBIMU COZAEpKATENPHBIMH JHMHUSIMH y4deOHOro Kypca «['eomerpus» B 10-11
knaccax sBisitoTcs: «[IpsiMble M TIIOCKOCTH B TNPOCTpaHCTBe», «MHororpanaukm», «Tema
BpalleHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/BIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMM,
pelleBaHTHBIMH T€OMETPUU Ha yriayOn€HHOM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSM y4eOHOro Kypca, a (OpPMHpPOBAaHUE JIOTMYECKHX YMEHHUH
pacmpefieniieTcsi HE TOJbKO IO COJEpKaTelIbHBIM JUHUSM, HO U MO TojaM OOydYeHHs.
Conmepxannie  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
®denepanbHO paboueil MPorpaMMebl, pacipeneIEHHbIM M0 ToAaM O0y4YeHUs, CTPYKTYPUPOBAHO
TakUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHIMITAAIBHBIM BOMPOCAM OO0YJaroIIuecs
oOpamanuch HEOJHOKPAaTHO. DTO IMO3BOJSET OpPraHU30BaTh OBJAJIEHHE TI'€OMETPUUYECKUMHU
MOHATUSMH W HaBBIKaMH IIOCIIEJOBATEIFHO M IIOCTYIATENBHO, C COOJIOJCHWEM TPUHIIHUIIA
IPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHX
MIPEACTABICHUIN 00YYAIOMUXCs, PACIIUPSs U YrIIyoussisi €€, oOpa3ysl MPOYHbIE MHOXKECTBEHHBIC
CBSI3U.

[lepexona kK U3y4EeHUIO TEOMETPHUHN Ha YIITYOJEHHOM YPOBHE ITO3BOJISIET:

co3iarh ycnmoBus i auddepeHuranuu o0ydeHHs, MOCTPOSHUS HHIWBUIYaTbHBIX
00pa30oBaTeNbHBIX  MPOTpaMM, OOECHEYNTh  YIIYyONE€HHOE W3YYeHHE TEOMETPHH  Kak
cocTaBIstoNIel yaeOHOro npeamera «MaremMaTukay;

MOATOTOBUTH OOYUAIOUIUXCS K MPOAOHKEHUIO U3YYeHHs] MaTeMaTUKK ¢ Y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXKIY OOmUM U MpodecCrOHATBHBIM
o0pazoBaHHEM.

Ha wmsyuenue yueOHoro kypca «I'eomeTpusi» Ha yriayoJ€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 knacce — 102 yvaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B HeZeno).
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C yuetom paboueii mporpammer BociuTanusit MAOY MO r.Hsrane «COL Ne6» um. A.
N. T'opauenko (Monynb «lIIKOJBHBIA YpOK») BOCHUTATEIBHBIN MOTCHIMAJ YPOK peaTu3yeTcs

qyepes:
IlesieBbIe MPUOPHUTETHI MeTobl ¥ IPHEMBI

VYcraHoBieHue [Moompenue, momAepkKa, I[OXBaja, MNpPOCkOa  yUUTEINS.

JIOBEpUTENbHBIX ~ OTHOUIeHUH | [IpuBnedyeHne BHUMaHUA OOydYarommxcs K oOCyKgaemMod Ha

MEXIy y4YUTEeIeM W €ro | ypoke HH(OpManuy, axkTHBH3AIMI0O WX I03HABAaTEIbHOU

YUE€HUKAMU NEeSTeIbHOCTH ~ 4Yepe3  KCIOJIb30BAaHHE  3aHMMATEIbHBIX
9JIEMEHTOB, HCTOPHUH U3 KU3HH COBPEMEHHUKOB.

[ToOyxneHue mKONbHUKOB | [loOyxnenne  oOydarommxcsi — coOogaTh  Ha  YpOKe

coOnroaaTh Ha ypOKe | OOLIENpUHATHIE HOPMBI TIOBEACHUS, NpaBWiia OOIICHUS CO

OOLIeTPUHSATHIE HOPMBI | BCEMH yYaCTHHKaMU OOpa30BaTENBHOIO MpoIecca, MPUHIUITBI

MIOBEICHHSI y4eOHOM TUCHMIUIMHBI U CAMOOPTaHU3AIMH Yepe3 3HAKOMCTBO
u B mnocneayromeM coomoaenue «lIpaBun BHYTpEeHHETO
pacriopsika 00yJaromuxcs, B3aUMOKOHTPOJIb U
CaMOKOHTPOJIb 00yYaroMINXCS.

[TpuBneyenue BHuMaHus | Co3nanue CHeIHaTbHBIX TEMaTHYECKHUX MIPOEKTOB,

IIKOJBHUKOB K IICHHOCTHOMY | PAaCCUMTAHHBIX Ha COTPYIHHYECTBO MY3EHHOTO Ieaarora,

aCmeKTy  HW3y4YaeMbIX  Ha | MeJarora-cuxojora ¢  yYUTENAMH  [PEeIMETHUKAMU,

YPOKax sIBJICHUU

opraHuzanus paboThl € IOJIY4aeMOW Ha YpOKE COLHUaIbHO
3HaYMMO# HMH(]OpMaIueil — WHUIMUPOBAaHUE €€ O0CYXIeHuS,
BBICKA3bIBaHUS YYalllUMHCS CBOEr0 MHEHHMS IO €€ II0BOLY,
BBIPAaOOTKM CBOETO K HEW OTHOIIEHHUS, pa3BUTUE YMEHMs
COBEpIIATh MMPABUIBHBIN BHIOOD.

Pa3zButne mnosHaBarenbHOM U
TBOPYECKOI AKTUBHOCTH,
WHULIMATUBHOCTH B
Pa3IUYHbIX cdepax
MPEAMETHON  JIESITENIbHOCTH,
PpacKphITHUS TBOPYECKUX
CHoCcOOHOCTEH, 00yUaroIMxcs
Y Pa3HbBIMH
00pa3oBaTeNbHBIMH
MOTPEOHOCTIMU u
WHUBU1yaJIbHBIMU
BO3MOYKHOCTSIMU

Opl"aHI/I?»aLII/I}I MPpEAMETHBIX O6pa30BaTeJ'H:>HBIX COOBITHI

(mpoBeseHNE MPEeIMETHBIX AeKaa) A1 00ydaroluXcsl.

Hcnonb3oBanue
BOCIIUTATEIBHBIX
BO3MOKHOCTEH  coJiepKaHus
y4eOHOTro mpeameTa

JemoHcTpanus JEeTAM IIPUMEPOB OTBETCTBEHHOTO,
IPaX/IaHCKOTO TIOBEJEHUS, IPOSBICHUS YEJIOBEKONIOOUS U
I00pOCEePIeUHOCTH, NIEPEBOJI COIEPKAHMs C YPOBHS 3HAHUHN Ha
YPOBEHB JINYHOCTHBIX CMBICIIOB, BOCIIPUATHE LIEHHOCTEN Yepes
noJ00p COOTBETCTBYIOIIMX TEKCTOB Il YTEHUS, 3a4ad JUIs
pelieHus, npoOJIeMHBIX CUTyaluil /Ui oOCYXAEeHHs B Kiacce,
aHaJM3 TOCTYIKOB JIO/IeH, UCTOpHH Ccyned, KOMMEHTapHH K
MPOUCXOJAIIMM B MHpE COOBITUSM, HCTOpUYEcKas CIpaBKa
«JIeHTa BpeMeHn», IpOBEICHUE YPOKOB MYKECTBA.

[Ipumenenue Ha ypOKe
MHTEPAKTUBHBIX (popM paboThI

yYamuxcs

HHTennexTyalbHble UIPhl, CTUMYJIHPYIOLIUE TO3HABATEIbHYIO
MOTHBAILIMIO IIKOJbHUKOB; KBECTHI, JUCKYCCHH, KOTOPBIE JAIOT
ydaliuMcsi  BO3MOXKHOCTb ~ IPUOOPECTH  OMBIT  BEIACHHS
KOHCTPYKTUBHOTO JUAJora B aTMoc(epe HMHTEIICKTYyalbHBIX,
HPABCTBEHHBIX M ACTETUYECKUX MEPEKUBAHMI, CTOJIKHOBEHUMN
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Pa3IMYHBIX B3IJISIOB U MHEHUM, MOMCKA UCTUHBI U BO3MOMXHBIX
MyTel pelieHus 3aa4u Wik IpoOieMbl, TBOPUECTBA YUUTEIS U
yUaluxcs, TPYIMIoBbie paboThl Wi paboThl B Tapax, ¢ IENIbIO
oOyueHus: KOMaHAHOI paboTe W B3aMMOJEUCTBUIO C IPYTHMMHU
JEThMH, TTIOCTAHOBKU OOIICH IEeNH, IS TOCTHXKEHUS KOTOPOi
KaXIbId  JODKEH  BHECTM  WHAMBHUAYAJIbHBIA  BKJaJ,
pacmpeneneHuto poiel, pedraekcuel BKiIaga Kaxaoro B 00muii

pe3yJIbTar.

MotuBanus spyaupoBaHHbIX | HacraBHudecTBO.  YuacTtue  NpeACTaBUTENEH  IKOJBHOIO

ydamuxcs Haj ux | aktuBa B CoBere mnoagepkkKu peOeHKa [0 BOIpOcam

HEYCIIEBAIOIIUMU HEYCIEBAIOIIUX  OOydyaromuxcsi C  IEIbI0  COBMECTHOTO

OJIHOKJIaCCHUKaMH COCTaBJICHUS IUIaHa JMKBU ALY aKaJeMHYECKON
3aJI0JDKEHHOCTH 110 IIPEIMETAM.

Pa3Butus Hcnonb3oBanue texnonoruu «Iloptdomamnon.

CaMOCTOSITEIIBHOCTH,

pediexcun U CaMOOLIEHKH,

IJIJAHUPOBAHUS JIESTEIIBHOCTH,

BUJCHUSA IIPaBUJIBHOTO

BEKTOpa JUI  JAJbHEHIIETO

pa3BUTHsI CIOCOOHOCTEHN

NHnnuupoBanue u | Peamm3anuss MMM MHIMBUAYQIBHBIX M TPYIIOBBIX

HOJEPIKKA HCCIIEIOBATEIbCKUX  IIPOEKTOB, YTO JACT  IIKOJIbHUKAM

HCCIIE0BATEIBCKON BO3MOXXHOCTb NPHUOOPECTU HABBIK CAMOCTOATEIBLHOTO PELICHUS

JEATEIbHOCTH IIKOJIBHUKOB TEOPETUYECKOH  MpoOieMbl, HaBBIK T'€HEPUPOBAHUSA U

opopmiieHHs COOCTBEHHBIX WJEH, HaBBIK YBa)XXUTEJIHHOTO
OTHOILICHMS K UyXUM HJesIM, 0OPMIIEHHBIM B paboTax Ipyrux
uccienoBarenedl, HaBbIK MMYOJIMYHOTO BBICTYIUIEHUS Tepes
ayIUTOpUEN apryMEHTHUPOBAaHUS U OTCTAaUBAaHUS CBOEH TOUKH
3peHMs.

Br160p Tex wnm uHbIX (GopM, Crioco00B, METOJIOB U IIPOEMOB BOCIIUTATENIbHOM pabOThI HA
YPOKE YUUTEINb ONPEAENIAET CAMOCTOSTENIBHO B COOTBETCTBUH € LENSMM U 3aJja4aMU ypOKa.

COJEPKAHUE YYEBHOI'O

10 KJIACC

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE IOHATHUSA cTepeoMeTpun. Touka, mpsimasi, IIIOCKOCTh, IPOCTPaHCTBO. [IoHsTHE
00 aKCMOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3aumHOe pacnosioskeHue NpsMBIX B IPOCTPAHCTBE: NEPECEKAIOINECS, ITapaJIJICIIbHbBIE U
ckpetuBaromuecs npsamele. I[IpusHaku ckpemuBarommxcs npsamelx. [lapamiensHOCTs NPAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE: IMAPAJUICIBHBIE NPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OpSAMBIX, MApaJUIEIbHOCTh NpAMOM M IIockocTv. [lapamiensHoe U LEHTpabHOE
pOEKTHpOBaHue, n300paxenue ¢puryp. OCHOBHBIE CBOICTBA MapalljieIbHOIO MPOEKTUPOBAHMUS.
N300paxkenne ¢uryp B napamiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIy IPAMBIMU B IPOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: MapauleabHbIE IIOCKOCTH,
CBOICTBA MapayieNbHBIX TIockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TETpadp, NapajuIeICIUIe, IOCTPOCHNUE CEUECHU M.

[lepneHUKYIAPHOCTE HPSAMOM M IUIOCKOCTU: IEPHEHIUKYJISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpPSAMBIE NApaUICIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJIAPHOCTH IPSIMOM M IIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYISPHON
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IUIOCKOCTH. OpTOroHalNbHOE MPOEKTUpOBaHUE. [lepneHauKysp U HaKJIOHHBIE: PaCCTOSTHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOIl 10 MIIOCKOCTH, MPOEKIUs (GUTYphl Ha MJIOCKOCTb.
[TeprnieHAUKYIAPHOCTD IUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX NEPHEHAUKYJIIAPaX.

Yrisl B NPOCTPAHCTBE: YroJl MEXKIAY MPSAMOM M INUIOCKOCTBIO, JBYI'PAaHHBIA YyIOJ,
JIMHEWHBIN yroja ABYrpaHHOro yria. TpéXrpaHHbld 1 MHOTOTpaHHbIe Yriibl. CBOMCTBA MIOCKUX
YIJI0B MHOIOrpaHHOro yriia. CBOHCTBa IUIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO YIIa.
TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

MHOrorpaHHUKHU

Buzabl MHOrOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas npusMma,
npsMasi 1 HaKJIOHHAs MPHU3MBbI, OOKOBask W IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
NPSIMOYTOJIBHBIA Mapajulesielunel W ero cpoWcrBa. KpaTwaillime mnyTH Ha IOBEPXHOCTH
MHOTOTpaHHHKa. Teopema Oinepa. [IpoctpanctBeHHas teopema Iludaropa. IMupammma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupamuel. CBoiicTBa péOep U OOKOBBIX TpaHei
IpaBWIbHON nupaMubl. [IpaBuibHbIE MHOTOTPaHHMKH: IpaBWIbHAs MpU3Ma U IMpaBUIIbHAs
NUpaMuJIa, IpaBUIIbHAS TPEYTOJIbHAS MUPAMUJIa U IPABHIIBHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3/p, JOJAEKAYAP U UKOCABIP.

Brruncnenue 3meMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriel. [lnomans 6okoBoi
MOBEPXHOCTU U TIOJHOM IOBEPXHOCTH NPSAMON NPU3MBI, IUIOIIAJb OCHOBAaHWM, Teopema O
OOKOBOHM MOBEPXHOCTH MpsAMON mnpusMbl. [lnomane GOKOBOI MOBEPXHOCTH M MOBEPXHOCTHU
IPaBWIbHOIN NMUpaMUIbl, TEOPEMA O IJIOLAAN YCEUEHHON MUpaMUIbI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPHM IPABUIbHBIX MHOTOTPAaHHUKOB.
CummMerpusi B TpaBUIBHOM MHOTOIPAaHHUKE: CHMMETPHS MapajulesienuIeaa, CUMMETPHs
MPaBUJIBHBIX MIPU3M, CHMMETPUS MPABUJIBHON MUPaMUBI.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTODPA,
BEKTOPbl KOJUIMHEAapHbIE, COHANpAaBIEHHbIE M MPOTHUBOINOJIOXKHO HAlpPaBICHHbIE BEKTOPHI.
PaBeHCTBO BEKTOpOB. JIeHCTBUS C BEKTOpaMH: CIIOKEHHE U BBIUUTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOpOB, YMHOXKEHHE BeKTopa Ha uucio. CBOHCTBa CII0)KEHHUS BEKTOPOB.
CBolicTBa yMHOXEHUS BeKkTOopa Ha uMcio. [loHaTtme kommanapHbele BekTopbl. lIpusHax
KOMILUTAHApHOCTH TPEX BEKTOPOB. lIpaBmino nmapamnenenunena. Teopema o pa3inokeHUH BEKTOpa
o TpéM HEKOMIUIAaHApHBIM BeKTOopaM. lIpsMoyrosbHas cucrtema KOOpPAHMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOpJIMHATaAaMU TOYEK. YTOI
Mexy BekTopamu. CKaJasipHOE POU3BEIECHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHATHS: UMIMHApPUYECKash IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tena BpaiieHus:: HUIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxeHnne cdepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
chepe. M300pakeHne Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka mumuHIpa u konyca. CuMMeTpust
cdepsl U mapa.

O6béM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOJIBHOTO
napaijenenunena U ciaeactsus u3 He€. OO0bEM NpPSIMOM M HAKIOHHOM MPU3MBI, IMIMHAPA,
nupamMubl 1 KoHyca. O0bEM mapa 1 apoBOro CErMEHTa.

KomOuHanmu Ten BpalleHMs W MHOTOTpaHHHMKOB. [Ipu3Mma, BmMcaHHas B ILWJIMHAD,
onucaHHas okojio LuiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteo. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cephl, BIMCAaHHON B
MHOT'OI'PaHHMK MJIHM TEJIO BPAILEHHSL.
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[Tnomaas MOBEpXHOCTH LMIIMHApPA, KOHYca, Iulomaas chepbl u e€ yacteid. [lomodue B
npocrtpadctBe.  OtTHomeHune 00BEMOB, IUIOIAAEH MNOBEPXHOCTEH NOJOOHBIX  (uryp.
[IpeoOpazoBanue momobusi, romoreTusi. Pemenue 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[locTtpoeHnne cedyeHMid MHOTOTPAHHMKOB U TEJl BpPALUEHUS: CEUEHUS MWIMHApA
(mapajuiebHO W MEPHEHAMKYISIPHO OCH), CEYEHHUs KOHyca (TmapajiesbHble OCHOBAaHUIO U
IPOXOJAIINE YEPE3 BEPIIMHY), CEYEHMsI 1apa, METOJbl IIOCTPOCHUS CEYEHMI: METOJ] CIENOB,
METOJl BHYTPEHHETO POCKTUPOBAHUS, METOJ, IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTops! B mpocTpancTse. Onepanuu HaJ BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXEHHs. IIpsmMoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM METOX MpH
pelIeHUH TeOMETPUUYECKUX 3a/1a4.

JABuxeHHUsI B IPOCTPAHCTBE

JBmkenust mpoctpanctBa. OtoOpaxeHus. JIBwkeHHs W paBeHCTBO ¢(uryp. OOmme
CBOICTBAa JBW)XKECHUU. BuIbl ABM)KEHMI: MapaJIeNIbHBIA INEPEHOC, LEHTpalbHAas CUMMETpUS,
3epKaibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanust mogodus. [lpsmas u chepa
Diinepa.

IIVTIAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O KYPCA
«"EOMETPUS» (YI'JIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBLLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'O WIEHAa POCCHWMCKOro OOIIECTBa, MPEACTABICHHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKLIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpOLENYp TIpa’kAaHCKOTO OOIecTBa
(BBIOOpBI, OMpPOCHI U JAPYroe), yMEHHE B3aWMOJEUCTBOBAaTh C COLMAIBHBIMM HMHCTHUTYTaMH B
COOTBETCTBUM € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh POCCUNCKOM IrpaX1aHCKOM MACHTUYHOCTH, YBRKEHUS K MPOLUIOMY U
HACTOAIIEMY POCCUIMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTHUKEHHSIM POCCHUCKHUX
MaTEMAaTUKOB M POCCUHCKOM MaTeMaTH4eCKOW HIKOJIbI, MCIOJIb30BAHUE J3TUX JIOCTH)KEHUH B
JIpYTUX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEM  pOCCHUICKOr0o Hapoja, Cc(HOpPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHIO YYEHOIO, OCO3HAHME JMYHOTO BKJIa/a B MOCTPOCHUE
YCTOHYHBOTO OyIyIIEro;

4) acTeTHYECKOE BOCTIUTAHME:

JCTETHUUYECKOE  OTHOIIEHWE K  MHpPY, BKIIOUasd  OICTETHUKY  MaTeMaTH4YECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHUH, pacCyXIeHUH, BOCHPHUUMUYHUBOCTh K
MaTEMaTUYECKUM acIEKTaM pa3JInYHbIX BUIOB UCKYCCTBA;

5) pusznyeckoe BocIUTAHUE:

cOPMHPOBAHHOCT, YMEHHMS NPUMEHITh MaTeMaTHYecKHe 3HaHUS B HMHTEpecax
310poBOTr0 M Oe3omacHOro o0Opas3a >KU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/10pOBBIO
(3mopoBoe mHTaHWe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXA, PEryisipHas (Qu3nuecKas
aKTUBHOCTh), (PU3MUECKOE COBEPUICHCTBOBAHME IPH 3aHATHUSX CIHOPTHBHO-03]I0POBUTEIBHOM
JESTEIIbHOCTBIO;



6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPYAY, OCO3HAHHME LIEHHOCTH TPYIO0JIO0MS, HHTEPEC K PA3JIMYHbIM chepam
npodeCCHOHATIBHON JEeSTEIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKON M €€ MPHIIOKEHUSIMHU, YMEHUE
COBepIIaTh OCO3HAaHHBIA BBIOOP Oyaymied mnpodeccud U Ppealn30BbIBATE COOCTBEHHBIE
KU3HEHHbIC IUJIAaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYecKoMy o0Opa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B PELLICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOI HAIIpaBIEHHOCTH;

7) 3K0J10rnYecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh 3KOJIOTMYECKOH KYJIbTYpbl, NOHUMAHHE BIMSHHUS COIHAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOAHOM M COLMAIBHOM CpElbl, OCO3HAaHHE
r00aNbHOTO  XapakTepa  JKOJOTMYECKHMX  IMpoOJieM, OpHEHTalHus Ha  [PUMEHEHHE
MaTeMaTHYeCKUX 3HAHMUM Ui pelleHMs 3a/ad B O0JIACTH OKpYXarolleidl cpeabl, MIIaHUpOBAaHUE
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM /JIsl OKPYKaIOILEN Cpe/ibl;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(OPMHPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOLIECTBEHHOW MPAKTHUKH, NOHUMAaHME MaTEeMaTUYEeCKOM HayKH Kak chepsl
YEJIOBEYECKON NEATEIIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAUMMOCTH JUISl Pa3BUTHS LIMBHIN3ALINH,
OBJIAJICHUE SI3bIKOM MATEMATUKU U MATEMAaTUYECKOU KyJIbTYpOU KaK CPEICTBOM IIO3HAHUS MUDPA,
TOTOBHOCTb OCYILECTBIISATh MPOEKTHYIO M UCCIIEN0BATENbCKYIO 1€ATEIbHOCTh UHINBUYaIbHO U

B TpyIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue AeucTBu:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKW MAaTEMaTUYECKHMX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMYTUpOBaTH ONpEAEICHUS MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KJIAacCU(UKALMK, OCHOBAHUA JUIsi 00O0OLIeHUus u
CpaBHEHUs, KPUTEPUU IIPOBOJAUMOIO aHAIN3A;

BOCIPUHUMATh, (OPMYIUPOBATE U IPEOOPA3OBBIBATh CYKICHHS: YTBEPAWUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IMe, YCIOBHBIE;

BBISIBJISITH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IMPOTHUBOpeUHs B (pakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpeiaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeJIaTh BBIBOJBI C MCIIOJB30BAHUEM 3AaKOHOB JIOTMKH, JNEAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIFHO JI0KA3aTeNbCTBA MAaTEMaTHYECKUX YTBEPKJIECHUH (TIpsiMbIe U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlUIO, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHS U BBIBOJIBI;

BBIOMpaATh CHOcO0 pemieHus y4eOHOM 3amaud (CpaBHUBAaTh HECKOJIBKO BapHAaHTOB
peuieHus, BbIOMpaTh HauboJee MOIXOASAIIMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCIECHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue NeHCTBHA:

HCIIONB30BaTh  BOMPOCBI ~ KaK  MCCIEIOBAaTEIbCKMM  MHCTPYMEHT  IIO3HAaHMS,
(opMynHpoBaTh BONPOCHL, (PMKCUPYIOIIKME IPOTUBOPEUHE, TPodIeMy, YCTaHaBIMBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

IIPOBOJUTH  CaMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIIENOBAHUE 10
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SIBJIECHHUS, IMPOLECCa, BBIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCAMH;
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CaMOCTOSITENILHO (POpMyITUpPOBATH 0OOOIIEHHS M BHIBOJIBI 10 PE3YJIbTAaTaM IPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHMSI, OICHUBAThH JIOCTOBEPHOCTH IMOJIyUYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U
000011IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAK)KE BBIIBUTATh MPEITOIOKEHHS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pa6ora ¢ nundopmanmeii:

BBISIBIIAT A€(PUIMTHI MHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BONIPOC U IS
pCEILICHHS 3a]1a9H;

BbIOMpaTh MHGOpPMAIMIO M3 HWCTOYHHMKOB PA3IMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMATH3MpPOBaTh M HWHTEPIPETUPOBATh HMHMOPMAIMIO pa3IUYHBIX BUAOB U (HopMm
NPECTAaBIICHHUS;

CTPYKTYpUpOBaTh  MHQPOpPMAILMIO, TPEACTABIATH €€ B  pa3iuuyHbIX  (opmax,
WLTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(MOpMAIMM 1O CaAMOCTOSTEILHO C(HOPMYIHUPOBAHHBIM
KPUTEPHSIM.

KomMyHuKaTHBHBbIE YHHBepcaIbHble yueOHbIe AeiicTBUSA

Oo0wmenue:

BOCIIpUHUMATL U q)OpMy.HI/IpOBaTI) CY)KACHHA B COOTBCTCTBHU C YCJIOBHAMHU W LCIAMU
OO0IlEeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTaxX, JaBaTb IOACHCHUA II0 XOAY pCelICHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IGHHBIﬁ
pe3yJbTar;

B X0JIe OOCYX/IEHUS 33[aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEM, HAlleJCHHBbIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXKICHHS C CY)KJIEHUSIMU IPYI'MX YYaCTHHUKOB Jauajora, oOHapyXuBaTh pa3jMyuue U CXOJICTBO
MO3ULIKH, B KOPPEKTHOU opme (HOpMyTHpOBaTh Pa3HOITIACHs, CBOU BO3PAKEHHUS;

MNpEACTABIATE PE3YJIbTAaThl PCIICHHA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHHA, IMPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHbIE YHHBepPCAJbHBIE YUeOHbIE eiicCTBUS

Camoopranmu3anus:

COCTABIIAITh TUIAH, AITOPUTM pEIICHUsS 3a7add, BHIOMPATh CHOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELIEKT:

BJIaJIETh HaBBIKAMH MTO3HABATEIBHON pe(IIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNsT MaTeMaTHIECKOW 3a]1auu;

MPEIBUIIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHh NpPU PEUICHHH 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HAMIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yiabTaTa MEIH | YCIOBUSAM, OOBSCHATh NPUIHHEI
JTOCTHIKEHHUS] WM HEAOCTH)KCHUS PE3yIbTAaTOB NEATEIbHOCTH, HAXOAWUTh OIIMOKY, IaBaTh
OLICHKY ITPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ UHIUBUAYAIbHON pabOThI MpU
pelieHnr y4eOHBIX 3a/Jay, NPUHUMATh IIelIb COBMECTHON JEATEeIhbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacrpeAcisTh BHIBI pabOT, MOTOBApUBATHCS, 0OCYKIATh
MPOLIECC B PE3YNIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;
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y4acTBOBaTh B IPYNMOBBIX (Gopmax paboThl (00CykaeHus, 0OMEH MHEHHIA, «MO3TOBbIE
IITYPMbI» M HWHBIE), BBIIONHATH CBOIO YacTh pabOThl M KOOPAWHHPOBATH CBOU JAEHCTBHUS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOAYKT IO
KpPHUTEPUSM, CYOPMYITHPOBAHHBIM yJaCTHUKAMHU B3aMMOJICHCTBUSL.

INPEJMETHBIE PE3YJIbTATbHI

K konimy 10 knacca o0yyaromuiicss HAy9uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU ITOHATUSIMH CTEPEOMETPUHU IIPU PELICHUH 3aja4 U
IPOBEIEHUN MaTEMAaTUYECKUX PacCyKJICHHIH;

® [PUMEHATH AaKCHOMBI CTEPEOMETPUM U CIEACTBHS U3 HHUX I[P PELICHUU
FEOMETPUUECKUX 3ajay;

® KJIACCU(HUIMPOBATH B3aUMHOE PACHOJIOKEHHUE MPSIMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEpPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C yIJIaMHM B IPOCTPAHCTBE: MEXIY
HOPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U IJIOCKOCTHIO;

e CcBOOO/HO ONEPUPOBAThH MOHATUSAMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;

e CcBOOOJHO pacrno3HaBaTb OCHOBHBIE BHUJbl MHOTIOI'PAaHHUKOB (IIpU3Ma, MUpaMHJa,
NPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);

® KJIAacCU(pHUIMPOBATH MHOTOTPAHHUKH, BBIOMpAsi OCHOBAaHUS JUIsl Kilaccu(UKanuy;

e CBOOOJHO ONEpUPOBaTh MOHATUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOIPAaHHUKOB
IUIOCKOCTBIO;

® BBINOJHATH MapaUICIbHOE, [IEHTPAIFHOE U OPTOTOHAJIBHOE MPOCKTUPOBAHHE (HUTYD
Ha IJIOCKOCTb, BBIMOJIHATH U300pakeHus (UTyp Ha MIIOCKOCTH;

® CTPOUTh CEYEHHS MHOTOI'PAaHHHMKOB PA3JIUYHBIMU METO/IaMH, BHINOIHATH (BHIHOCHBIE)
IUIOCKHUE YEPTEKH U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;

® BBIYMCIATH IUIOMIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (TpU3Ma, MUPaMUAa),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

e CcBOOOJHO OINEPUPOBATH MOHATHUSMU: CHUMMETPHUSI B TNPOCTPAHCTBE, LIEHTP, OChb M
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOpAMHATaM B
IIPOCTPAHCTBE;

® BBINOJIHATH IEHCTBUS HAJl BEKTOPaMH;

e pemaTh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEeMaTHMUYECKUX OTHOLIEHUM U HaXO0XJIEHUE
F€OMETPUUYECKUX BEIUYMH, IPUMEHSSI U3BECTHBIE METO/IbI IPU PEILIEHUH MaTeMAaTUYECKUX 3a7au
MOBBILIEHHOTI'O U BBICOKOT'O YPOBHSI CJIOKHOCTH;

® TPUMEHATH MPOCTEUIINE MPOTPaMMHbBIE CPEICTBA U 3JEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUUECKUX 3a/ay;

® u3BJIEKaTh,  NpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH  HMHPOpPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YePTeKax U PUCYHKAX;

® IPUMEHATH IIOJIyYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBAaTh U aAHAIN3HPOBATh
pealbHbIE CHUTYyallMM, IPUMEHATh W3YYEHHbIE TIOHATHUSA B MPOIECCE IIOMCKA pPEIICHUs
MaTeMaTHu4ecku c(HhopMyIHMpOBAaHHON MPOOJIEMBI, MOIETUPOBATh PeaIbHbIe CUTYallUU Ha SI3bIKE
TEOMETPHH, UCCIIEN0BAaTh IOCTPOECHHBIE MOJENIN C UCIIOJIBb30BAHUEM F€OMETPUUECKHUX MOHITHH U
TEeopeM, ammapara aireOpbl, pelaTh MPAKTUUYECKUE 3a/auyM, CBSI3aHHBIE C HAXO0XKJIECHHEM
FE€OMETPUUECKUX BEJINYUH;

® UMETh INPEACTaBIECHUS 00 OCHOBHBIX 3Talax pa3BUTHS I€OMETPUU KaK COCTaBHOM
YyacTu (pyHAAMEHTa pa3BUTHSI TEXHOJIOTHH.

K xonity 11 kiaacca o0ydaromuiicss HAy4YUTCS:
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e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C LIUJIMHIPUYECKON, KOHMUECKOW U
cheprueckoit MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTYUEHUST;

® OIEpUPOBAThH MOHATUAMH, CBA3AHHBIMHU C T€JIaMM BpAllEHUS: LWIMHAPOM, KOHYCOM,
chepoit u mapowm;

® pacro3HaBaTh Tella BpalleHus (IHIHHIP, KOHYC, cdepa U map) U 00BICHATh CIOCOOBI
IIOJIyYEHUS TEJl BPAILEHUS;

® KJIACCU(PHUIMPOBATH B3aUMHOE PACIIONOXKEHUE chepsl U MIOCKOCTH;

® BBHIUUCIATH BEJIMYMHBI JIEMEHTOB MHOTOIPDAaHHUKOB M TEJ BpaLEHUS, OOBEMBI U
IUIOUIaM TOBEPXHOCTEM MHOIOIPAHHUKOB M TeJl BpALICHHs, TE€OMETPUYECKUX Tel C
IpUMEHEHHEM (OopMyII;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMUA C KOMOMHAIMSIMH TeJl BPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BIMCAHHBIA B cepy M ONMUCAHHBIA OKOJIO cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK MJIU TEJIO BPAIICHHUS;

® BBIYHCIATH COOTHOIICHHS MEXIY IUIOUIAIIMU MTOBEPXHOCTEH U 00bEMaMH TIOJJOOHBIX
TEN,

e u300paxaTh H3ydaemble (UIYphl, BBINIOJHATH (BBIHOCHBIC) IUIOCKHME YEPTEXKH HU3
PUCYHKOB MpPOCTBIX OOBEMHBIX (UIYp: BUA CBEpXy, COOKY, CHHM3Yy, CTPOUTh CEUCHMs Tell
BpallleHUs;

® U3BJIEKATh,  HMHTEPHPETHPOBATH U  IpeoOpa3oBbIBaTh  MHPOPMALUIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEeKaxX U PUCYHKAX;

e CBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

® BBINOJIHATH ONIEPALUU HaJl BEKTOPAMHY;

® 3aJaBaTh IUNIOCKOCTh YPAaBHEHHUEM B JEKapTOBOM CHCTEME KOOPAMHAT;

e pelmaTb TE€OMETPUYECKME 3aJaud Ha BBIYHUCICHUE YIVIOB MEXAY NpPSIMBIMH U
IUIOCKOCTSIMH, BBIYHCICHHE PACCTOSIHUM OT TOYKM [0 IUIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METO/A IIPH PEIICHNH;

e CBOOOJHO ONEPHPOBATH MOHATUSMH, CBS3aHHBIMU C JBH)KEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKEHHU;

® BBHINOJHATh W300paKCHUs] MHOTOIPAHHUKOB M TeJI BpalllEHUS INpHU MapajljieIbHOM
IIEPEHOCE, LIEHTPAIBHON CUMMETPHH, 3€PKAJIBHOM CUMMETPHUH, IPU IOBOPOTE BOKPYT NPSMOMH,
npeoOpa3oBaHus MOA00NUS;

® CTPOMTb CEYEHHS] MHOTOIPAaHHUKOB U TeJI BpalleHMs: CEUeHHUs IWINHIpPA
(mapayuleIbHO W TMEPIEHAMKYISIPHO OCH), CEYeHHUs KOoHyca (mapayjiesibHble OCHOBAHHIO U
MPOXOJAIINE Yepe3 BEPIINHY), CEUSHHUS 11apa;

® JCIOJb30BaTh METOJbI IOCTPOEHUS CEYEHMI: METOJ CJIEJO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MJIOCKOCTH;

® JI0Ka3bIBaTh F€OMETPUUECKUE YTBEPKICHHUS;

® NPUMEHATH TIEeOMETpUYECKHe (aKThl IJs pPELIEHUS CTEePEeOMETPUUYECKUX 3ajad,
IPEJIOoJIaratoiuX HECKOJIbKO IIAroB peIIeHHUs, €CIH YCIOBHs MPUMEHEHUs 3a/laHbl B SIBHOU U
HEesIBHOHU (opMme;

e pewmaTh 3aJayd Ha JI0Ka3aTeJIbCTBO MAaTEMaTHYECKUX OTHOIIEHUH M HaXOXKJIEeHHE
F€OMETPUUYECKUX BEJIIUYUH;

® IPUMEHATH IPOrPAaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PELIEHNUU CTEPEOMETPUUECKHUX 3a/1a4;

® NPUMEHATH IIOJYyYEHHBIC 3HAHUSA HA IPAKTHKE. CPAaBHUBATh, AHAJIU3UPOBATH U
OLICHMBATh DPCAJIbHBIE CUTYyallUd, NPUMEHATh HM3YyYEHHBIC IIOHATHS, TEOPEMBI, CBOWCTBA B
npolecce MOUCKAa PELICHUS MaTeMaTH4ecku c(hopMyIHMpOBaHHON MpPOOIEMBbI, MOJEIUPOBATH
pEalbHBIE CHUTyallUM Ha A3BIKE TE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJENH C
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UCTIOJIb30BAHUEM TE€OMETPHUECKUMX TOHATHM W TeopeMm, ammapara anreOpbl, peuatb
IIPaKTUYECKUE 3a7a41, CBI3aHHBIE C HAXO0XKACHUEM I'€OMETPUYECKUX BEIUYHH;
e UMETh NPEACTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUU KaK COCTABHOM

yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.
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DJIeKTpoHHbIe (LM (ppoBbIE)
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11 KJIACC
N KoiaunuecTBO 4acos
3 HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KontposbHbie JaekTpoHHbIe (HU(pPOBHIE)
n/n Beero padoThI IIpakTiyeckue o0pa3oBaTe/ibHbIE PeCypPChl
padoThI
https://resh.edu.ru/

1 AHanuTh4YecKasi reoMeTpust 15 1 http://mgthnet.spb.ru/
https://fipi.ru
https://resh.edu.ru/

2 [ToBTOpEeHUE, 0000IIEHNE U CUCTEMATH3AIUS 3HAHUI 15 1 http://window.edu.ru/
https://resh.edu.ru/

3 O0BEM MHOTOTpaHHHKA 17 1 http://mathnet.spb.ru/
https://resh.edu.ru/
http://window.edu.ru/

4 Tena Bpauienus 24 1 http://mathnet.spb.ru/
https://fipi.ru
https://resh.edu.ru/

5 [Tnomaan moBEpXHOCTU U OOBEMBI KPYTIIBIX TET 9 1 http://window.edu.ru/
http://mathnet.spb.ru/
http://window.edu.ru/

6  JlBwxeHus 5 1 http://mathnet.spb.ru/

7 [ToBTOpEeHUE, 06001IeHNE U cUCTeMaTH3aIus 3HAHUI 17 https://resh.edu.ru/
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

* Marematuka. ['eomerpus, 10 kmacc/ Mepsnsk A.I'., Homuposckuii [[.A., ITonskos B.M.;
non penakuuen Ilogonbekoro B.E., OOmecTBo ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO
M3narenbckuii nentp «BEHTAHA-I'PA®»; AkmuonepHoe o0mectBo «M3maTenbcTBO
«IIpocBenieHue»

* Marematuka. ['eomerpus, 11 xkmacc/ Mep3nsk A.I'., Homuposckuit JI.A., [Tonskos B.M.;
non penakmuen Ilogonbekoro B.E., OOmecTBo ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO
M3narenbckuit nentp «BEHTAHA-I'PA®»; AkmuonepHoe o0mectBo «M3maTenbcTBO
«IIpocBemieHue

Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOro aHaym3a, reomerpus. I'eomerpus, 10-11
knaccel/ Atanacsia JI.C., byry3oB B.®., Kagomner C.Bb. u apyrue, AKIIMOHEPHOE OOIIECTBO
«M3natenbcTBO «IIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

I'eometpus. [Toypounsie paspabotku. 10—11 kmaccsl :yued.mocobue mis o6meodpaszosar.C.
M. Caaxksn, B. @. By Ty30B. — M. : IIpocBemenune 2-¢ u3a., nepepad. — 232 c. : wi. (MI'Y
— IIKOJIE)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://window.edu.ru/

http://mathnet.spb.ru/

https://fipi.ru

https://mathb-ege.sdamgia.ru/

https://resh.edu.ru/
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