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Pabouass mporpamma mo reomerpuu it 10-11 kmaccoB cocraBieHa Ha OCHOBAHHH
CJICAYIOIIKUX HOPMATUBHBIX TOKYMCHTOB!

J 3akoH Poccuiickoit ®enepaunn ot 29.12.2012 roga Ne 273—-®3 «O6 obOpa3oBaHuu B
Poccniickoit denepanun»;
J ®I'OC ocHoBHOro ob6bmero odOpazoBanus (manee — OI'OC OOQ), yTBepKIEHHOMY

npukazoM MunuctepcrBa npocsenieHuss Poccuiickoit @enepamuu ot 31 mas 2021 roga Ne 287,
nu ¢ yuerom IlpumepHOli OCHOBHOW 00pa30BaTENIbHON NPOrpaMMbl OCHOBHOIO OOILEro
oOpa3zoBanun (omobpena pemeHneM DenepanbHOTO y4eOHO-METOIUYECKOTO OOBEIMHEHUS IO
obmiemy obpazoBanuto, mpotokon 1/22 ot 18.03.2022);

e [locranoBnenue I'J1aBHOrO rocyAapCTBEHHOTO CaHUTAapHOTO Bpada Poccuiickont denepanuun
oT 28.09.2020 Ne 28 «OO0 yrBepkaenun canutapHbeix mnpasmin CII 2.4.3648-20 "CanurtapHo-
SMHUJIEMHUOJIOTHYECKHE TpeOOBaHUS K OpraHW3alisiM BOCIHUTAHUS W OOYdYeHHs, OTIbIXa M
03JIOPOBJICHUS JIETEH M MOJIOICKHU " ».

e denepanbHble 00pa3oBaTenbHbIE INporpaMmbl (mpukaszbl MuHnpocsemenus Poccun ot
Ne993 o1 16.11.2022 Ne 992);

e VYcraom MBOVY «Kpacnomakckas COII um. CokxonoBckoro B.I1.».

I'eomerpust sBisieTcss OAHMM W3 0a30BBIX KypCOB Ha YpPOBHE CpEIHETO OOIIero
o0pa3oBaHus, Tak Kak 00eCcIieYrBaeT BO3MOKXHOCTh H3YUEHUS TUCIUILINH €CTECTBEHHO-HAYYHOU
HAIpaBJICHHOCTH W NPEIAMETOB T'YMAHHUTApHOTO IHUKIIA. HOCKOJ'H)Ky JJOT'NYECKOEC MBIIIJICHUEC,
dbopmMupyeMoe TMpU M3YYCHUH OOYYAIONIUMHUCS TIOHATHHHBIX OCHOB TE€OMETPHH, TIPH
JIOKa3aTeIbCTBE TEOPEM M TOCTPOCHHH IICTIOYKH JIOTHUSCKUX YTBEPXKIACHHHA TIPH PEIICHUN
reOMETPUYECKUX 3aJady, YMEHHE BBIJBUTaTh W OINPOBEPraTh THUINOTE3bl HEMOCPEICTBEHHO
WCIOJIb3YIOTCSL TIPU PEIICHUU 3aJad e€CTECTBEHHO-HAyYHOTO LMKJIA, B YaCTHOCTHU (PU3HUECKUX
3azad.

Lenb ocBoeHust mporpamMmbl yueOHOro Kypca «['eomerpusi» Ha yriayOlIEHHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH oOOydaroluxcs MNpU H3YYEHHH TEeOMETpPUH, Kak
COCTaBJISIIONIECH TIpeAMETHOM oOmactn «MaTtematnka W MHGOPMATHKA» Yepe3 OOeCICUCHHE
BO3MOHOCTH IMPHOOPETEHUs M UCIOJIb30BaHUS Oojiee IIyOOKUX I€OMETPHUYECKUX 3HAHUM U
NeUCTBUM, cHelU(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISi YCHEIIHOTO NPO(ecCHOHAIBHOTO
00pa3oBaHUs, CBSI3aHHOTO C UCMOJIb30BAaHUEM MATEMATHKU.

[IpropuTeTHBIMH 3a/la4aMH Kypca reéOMETpUH Ha yriyOJaEHHOM ypOBHE, PaCHIMPSIOIIUMU
Y YCHUJIMBAIOMIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBlICHUs O T[EeOMETPUM KaK YacTH MHUPOBOH KYIbTYpBl U
(dhopMHUpOBaHHE OCO3HAHMS B3AUMOCBSI3U T€OMETPUU C OKPYNKAIOIIUM MUPOM;

(dbopMHpoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTHYeCKUX MOJENAX, IO3BOJISIONIMX OMNKHCHIBAaTh W M3Yy4aTh pas3HbIe  SBICHUS
OKPYKaIOIIEr0 MUpa, 3HAaHUE MOHATHIHOTO ammapara mo pazgeny «CrepeoMeTpus» yd4eOHOTO
Kypca reOMeTpHH;

(hopMHpoBaHKE YMEHHsSI BJIAJIETh OCHOBHBIMU MOHITUSIMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHM CBOMCTBaMHM, 3HAHUE TeopeM, (GOpPMYI U YMEHHE UX MPUMEHSITh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOJUTh HECTAaHAAPTHBIE CIIOCOOBI PeIlIeHuUs 3a1ay;

dbopMHpoBaHHE YMEHHs paclo3HaBaTh Ha 4YEpPTEekKax, MOAENSAX M B PEaTbHOM MHpPE
MHOTOTPaHHUKH U TeJa BPAIEHHs, KOHCTPYHPOBATh TEOMETPUUECKUE MO/IEIH;

¢bopMupoBaHHEe  TMOHUMAHUS  BO3MOKHOCTH  aKCMOMATUYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX Teopui, (GOpMUPOBaHHME MOHMMAHHUS POJIU AKCHOMATHKU TPH MPOBEACHUU
pacCyXIeHUN;

(dbopMHUpOBaHHE YMEHHS BIAAETh METOJAMH JIOKA3aTeNbCTB M alTOPUTMOB pEIICHUS,
YMEHHUSI HX TPUMEHATh, TPOBOJUTH JIOKA3aTeNbHBIE PACCYKICHHUS B XOJ€ pPEIICHUS
CTEpEOMETPUYECKUX 3aJady W 3aJad C NPAKTUYECKUM cojepkaHueM, (GopMUpOBaHUE



NpPEJCTaBICHUS O HEOOXOAMMOCTH JIOKAa3aTeNbCTB INpU OOOCHOBAaHMM MAaTEMaTHYECKUX
YTBEP)KJICHUN U POJIM AaKCHOMATHUKU B TIPOBEICHUH JCTyKTUBHBIX PaCCyKJICHUIH;

pa3BUTHE U COBEPILEHCTBOBAHHE WHTEUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATEIIbCKAX YMEHUH, KPUTHYHOCTH
MBIIIIJIEHHS], UHTEPECA K U3YUYEHUIO T€OMETPHH;

dopmupoBanre (YYHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOH TE€OMETPHH: YMEHUS
pacro3HaBaTh MPOSBICHUS TEOMETPHUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEATbHBIX KU3HCHHBIX CUTYallUsAX W MPU U3YYCHUU JPYTUX yIEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEPHOCTEW, MOJETUPOBAHUS pEAIbHBIX CUTYyallUd, HCCIIEeIOBaHUS
MIOCTPOEHHBIX MOJIETIEH, UHTEPIPETAL[UH TTOTYYE€HHbIX PE3YIbTaTOB.

OCHOBHBIMHU cOZEpKATENbHBIMU JIMHUSAMU y4yeOHoro kypca «['eomerpusi» B 10-11
Kiaccax ABisitoTcsA: «lIpsMble M IUIOCKOCTH B IPOCTpaHcTBe», «MHororpanHukm», «Tema
BpalleHUsD», «BeKTopbl U KOOPAUHATHI B IPOCTPAHCTBEY, «/{BMXKEHUS B IPOCTPAHCTBEY.

CohopmymupoBanHoe Bo ®I'OC COO TpeboBaHME «yMETh ONEPUPOBATH MOHITHIMU,
peleBaHTHBIMU T€OMETPUH Ha yriayonéHHOM ypoBHE oOyueHus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJIEpKATEJIbHBIM JIMHHUSAM Yy4eOHOro Kypca, a (OpMHpPOBAaHUE JIOTHUYECKUX YMEHHM
pacnpezensercss HE TOJbKO 10 COJEp)KaTelIbHbIM JIMHUSAM, HO W IO TrojamM oOyudeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE TMPEIMETHBIM  pe3yabTaTaM  OCBOEHUS
OenepanbHON pabouell MPorpaMMsbl, paclpereEHHbIM M0 ToJaM 00y4eHHsI, CTPYKTYPHUPOBAHO
TakuM o00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHLHUIHUAIBHBIM BOIpOCaM OOydarouuecs
oOpalagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHM30BaTh OBJIAJICHHE T€OMETPUUYECKHUMU
MOHATHSAMH M HaBbIKAMHU TIOCJIEIOBATEIbHO M IOCTYMATENbHO, C COOJIIOJIEHUEM MpPUHIUIIA
MIPEEeMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKUX
Mpe/ICTaBiIeHU 00yJaronuXcs, paciupss 1 yriayonsist e€, oOpasysl MpOYHble MHOXKECTBEHHbIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YTIIyOIEHHOM YPOBHE MO3BOJISIET:

co3gatb ycioBus Ui auddepeHunanud oOyueHUus, MOCTPOEHUS WHIUBUIYAIbHBIX
oOpa3oBaTelbHBIX MpOTpamMM, OOecledyuTh YrIyONEHHOE M3YYeHHE T€OMETPUHU  Kak
COCTaBJIIsAOLIEH yueOHOTO IpeameTa «MareMaTuKay;

MOATOTOBUTH O0YYAIOIIUXCS K MPOJOKEHUIO U3yYEHUsI MaTeMaTUKH ¢ Y4ETOM BbIOOpa
Oynymei npodeccun, obecrieynBas MPEEMCTBEHHOCTh MEXKIY OOmUM M TpodeccHoHaTbHBIM
00pazoBaHHEM.

Ha usydenne ydeOHOro kypca «l'eoMerpusi» Ha yriryOJI€HHOM ypoBHE oTBoautcs 204
yaca: B 10 kmacce — 102 vaca (3 gaca B Hezenio), B 11 kiracce — 102 gaca (3 gaca B Henenio).

COJEP/KAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS cTepeoMeTpuu. Touka, mpsimasi, TNIOCKOCTh, TpocTpaHcTBO. [loHsaTHE
00 aKkCHOMaTHYeCKOM MOCTPOSCHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anMHoe pacrnonoxeHue npsMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMNECs, NapalyieIbHbIEe U
CKpeluBaroIuecs npsmeie. [IpusHaku ckpenuBaronmxcs npsMoix. [lapanienbHOCTh TPSIMBIX |
MJIOCKOCTEN B MPOCTPAHCTBE: MapaUIesibHbIE MPSMbIE B MPOCTPAHCTBE, MAPAIIIEIBHOCTh TPEX
NpsIMBIX, MapajuIeIbHOCTh NOpsIMOM M mIockocTH. [lapanmnenbHoe W UEHTpalbHOE
MPOEKTHpOBaHue, n300paxenue Guryp. OCHOBHBIE CBOICTBA MapaLIEIHHOTO MPOEKTHPOBAHUS.
N3o0paxkenue Guryp B mapauienbHON MPOEKIUU. YTIIBI ¢ COHAMPABICHHBIMU CTOPOHAMHM, YTOJ
MEXy OpsIMBIMH B mpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH: MapauieibHble TUIOCKOCTH,



CBOICTBA MapajieNIbHBIX TUIocKocTel. [IpocTeiiime npocTpanCTBEHHbIE (PUTYPHI HA TIOCKOCTH:
TeTpa’lp, HapajuIeJICIUIE], TIOCTPOCHNUE CEYCHU .

[lepneHuKynApHOCTh HPSIMOM M IUIOCKOCTHU: NEPIEHIUKYJISpPHBIE NpsSMbIE B
[IPOCTPAHCTBE, IpPAMbIE MapajUleibHble U MEPHEHAUKYISIpHbIE K IUIOCKOCTH, IIpHU3HAK
NEPIEHIUKYJIIPHOCTA IPSAMOM M IUIOCKOCTH, TeOpeMa O MNPSIMOW INEpPHEHIAUKYJIAPHOU
miockoctu. OpTOroHaNbHOE NpPOEKTUpOBaHME. [lepneHAuKysip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (PUTYPHI HA TUIOCKOCTb.
[lepnieHIUKyYIAPHOCTD IJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH JBYX IIocKocTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

VYTuBl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN yroJl, TUHEHHBI A
yroa ABYrpaHHOTO yria. TpéxrpaHHblii U MHOrorpaHsele yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOTrpaHHOro yrja. CBOWCTBA MJIOCKUX M JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB U CHHYCOB JUISl TPEXTPAHHOIO YIJIA.

MHOrorpaHHMKH

Bunel MHOrorpaHHMKOB, pa3BEpPTKAa MHOTOrpaHHuka. llpusma: N-yronbHas mnpusMa,
npsiMasi 1 HakJIOHHAs MPU3MbI, OOKOBasi M TOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunern,
MPSIMOYTOJIbHBIM TNapajUlesienune]; W ero cpoWcTBa. Kparyailime nyTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupammma: n-
yrojbHas MupaMujia, MpaBwiIbHas U yceu€HHasi mupaMuipl. CBoiicTBa pédbep 1 OOKOBBIX I'paHei
MpaBWIbHOM mupamujbl. [IpaBuiabHbIE MHOTOTPAaHHHKH: IpaBWIbHAS NpPU3Ma UM MpPaBUIIbHAs
nMpamuia, npaBuibHas TpeyroiabHas MUpaMuia U MpaBUWIbHBIN TeTpadap, KyO. [IpeacraBienue
O MPAaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCAP.

Brruncienue aeMeHTOB MHOTOTPAHHHUKOB: péOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MPSMOW MPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema o
OOKOBOW IMOBEPXHOCTH TPsAMON mpu3Mbl. Ilnomans OOKOBOW TOBEPXHOCTH U TMOBEPXHOCTH
MPaBUIILHOM IUPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMHU/IBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU MPABUIBHBIX MHOTOTPAaHHUKOB.
CummeTpusi B MpPaBUIBHOM MHOTOTPAaHHUKE: CUMMETpUS MapajulelIeNUIela, CUMMETPHS
MPaBUJIbHBIX [IPU3M, CUMMETPHUSI IPABWIBHON UPAMUBI.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJEBOU BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpPAaBJICHHbIE U IMPOTUBOIOJIO0XHO HAINPABICHHbIE BEKTOpbI. PaBeHCTBO
BEKTOPOB. JIeHCTBHS € BEKTOpPAMM: CJIOXKEHHWE W BBIUUTAHHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOXXEHHME BeKTOpa Ha uunciao. CBOICTBa ClOXKeHUS BeKTOpoB. (CBoiicTBa
YMHOKEHUSI BeKTOpa Ha uucio. [lonarue komiuiaHapHbele BeKTOphI. [IpU3Hak komIuiaHapHOCTH
Tpé€x BekTopoB. llpaBuno mnapamienenunena. Teopema O pPa3iIokKEHUH BEKTOpAa MO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. lIpsiMmoyrosibHass cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bekropa. CBsizb MEXAy KOOpAMHATAMHU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOI
MexX 1y BekTopamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB.

11 KJIACC
Tesna Bpamenus
[ToHsATHA: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, chepudecKas
MIOBEPXHOCTh, 00Opa3yromye NoBepxHOCcTed. Tena BpamieHUWs: IWIUHAD, KOHYC, YCEUEHHBIN
KOHYc, cdepa, map. Bzaumuoe pacnonoxeHune chepbl U IUIOCKOCTH, KacaTelbHask TIOCKOCTh K
cdepe. M300pakeHne Ten BpalleHHs Ha TUIOCKOCTU. Pa3BépTka muinuHapa u konyca. CumMmerpus
cdepsl U mapa.



O6béM. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOJIBHOTO
napaenenunena u ciaeactsus u3 He€. OObEM NPAMON M HAKIOHHON NPHU3MBI, IHIUHIPA,
nupamuibl 1 kKonyca. O0bEM 11apa U 11apoBOro CErMeHTa.

KomOunamuu Tenm BpamieHuss W MHOTOTpaHHUKOB. llpu3Ma, BmucaHHas B IWJIMHID,
omucaHHasg okojo ImwmHApa. [lepeceuenue cdepsl u mapa ¢ miIockocThio. Kacanue mapa u
cdepsl II0cKOCThI0. [I0OHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIUCAHHOW B
MHOTOTPaHHUK WJIH TEJIO BpallEHUSI.

[Tnomane MOBEPXHOCTH IMJIMHIPA, KOHYca, uiomans chepsl u e€ ygacreid. [lomodue B
npoctpaHcTBe. OtTHomieHHe OOBEMOB, IUIOIIAJAEH MOBEPXHOCTEH MOJOOHBIX  (QUTYp.
[IpeoGpa3oBanue mnomodus, romoTeTus. PemieHune 3agad Ha IUIOCKOCTH C MCIIOJIb30BaHHEM
CTEpEOMETPUUYECKIX METOJIOB.

[locTpoenue ceueHUH MHOTOIPAaHHUKOB M TEJI BpAIIEHMs: CEUYEHUs MHJIMHIpA
(mapanuenbHO W TEPIEHAUKYISIPHO OCH), CEYEHHsS KOHyca (MapajulesibHble OCHOBAHUIO M
MPOXOJIAILINE Yepe3 BEpUINHY), CEUEHHs Illapa, METOJbl MOCTPOCHUS] CEUYEHUI: METOJ CIIEIOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHNUS, METO]] IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bexropsl B pocTpancTBe. Onepannuu HajJ BEKTOpaMHu. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOro yMHOXEHHs. [IpsMoyronpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxenune Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ MpHU
pELIeHUH TeOMETPUUECKUX 3a/1a4.

J{BM:KeHHMS B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OtoOpakeHus. JIBmwxkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBa JABWKEHHMU. Buabpl NBWKEHUN: NapauieNibHBIA MEPEHOC, IEHTpajJbHAas CHUMMETPUS,
3epKaJIbHAasi CHMMETPHsI, TOBOPOT BOKPYT Tipsimoii. [IpeoOpazoBanus nmonoous. [Ipsimas u chepa
Ditnepa.

IVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:xxnanckoe BoClIMTaHHE:

cOpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOyYarollerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4JIEHA POCCHICKOTrO OOIIecTBa, MPEACTAaBICHUE O MAaTEMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TpakKIaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCHI M APYroe), yMEHUE B3aMMOJAEWCTBOBATH C COIMAIbHBIMM HHCTUTYTAaMHU B
COOTBETCTBUU C UX PYHKIUSIMH U HAa3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNUCKON TPayKIAHCKOW MACHTUYHOCTH, YBOXKECHUS K IMPOILLIOMY U
HACTOSIIIIEMY POCCUHCKON MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCUHUCKHUX
MaTEeMaTHUKOB M POCCUUCKONW MaTeMaTHYECKOM IIKOJIbI, HMCMOJIb30BAHHWE ITHUX JIOCTHIKEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Haponaa, cpOopMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, 3THUECKOTO MOBEJACHUS, CBA3aHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTH>KEHUM HayKH M JESTENbHOCThIO YYEHOTO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOCHHUE
YCTOHYHMBOTO OYIYIIETO;

4) acTeTM4YecKoe BOCIIUTAHME:

ACTETUYECKOE  OTHOILIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pelIeHW, pacCyKICHHH, BOCIPUUMYUBOCTh K
MaTeMaTHYEeCKUM acleKTaM pPa3IMYHbIX BUAOB UCKYCCTBA;



5) pusnueckoe BocnuTanmue:

c(hOpPMHUPOBAHHOCTh YMEHUS MIPUMEHATh MATEMATHICCKUE 3HAHUSI B HHTEPECAX 3J0POBOTO
u 0e30macHOro oOpasa JKM3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JI0POBBIO (370pOBOE
MUTaHUe, COATAaHCHPOBAHHBIN PEKUM 3aHATHIA M OT/BIXA, peryiisipHas (pu3udeckas akTHBHOCTB),
(u3HYECKOEe COBEPIICHCTBOBAHUE IPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTEITBHOM JCATEIHLHOCTHIO;

6) TpynoBOE BoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHKE IICHHOCTH TPYIOJIIOOMS, HHTEPEC K Pa3IUYHBIM cdepam
podecCHOHAEHON JEATEIILHOCTH, CBSI3aHHBIM C MAaTEMATUKOW W €€ MPWIOKCHUSIMH, YMCHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun ©  peaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH
MPaKTUYECKHUX 33]1a4 MaTEMaTUYECKON HAMIPaBJIECHHOCTH;

7) 3K0JI0THYecKoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh DKOJIOTUUECKOW KYJAbTYpbl, TOHUMAHUE BIHUSHUS COLHUAIBHO-
SKOHOMUYECKUX TIPOILIECCOB HA COCTOSIHME TPUPOJHONW M COLUAIBHON Cpebl, OCO3HAHUE
rI00aNBbHOTO  XapakTepa  AKOJOTHYECKUX  MpoOjeM, OpHEHTalus Ha  IpPUMEHEHUE
MaTeMaTHYEeCKUX 3HAHWUW JIs pelIeHus 3a7ad B 00JIACTH OKPYKAIOIICH Cpebl, MIIaHUPOBAHUE
MOCTYIKOB W OIICHKH WX BO3MOXKHBIX TTOCJICJICTBHUI ISl OKPY>KAIOIIEH CPEJIb;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

chOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, MOHUMAHWE MAaTEMaTHYECKOW HAyKH KakK CQepbl
YeJI0BEYECKOM NIeATENbHOCTH, 3TAaNoB €€ pa3BUTHS M 3HAUUMOCTH JUISl Pa3BUTHS UBIIM3AINH,
OBJIaJIEHUE S3bIKOM MaTeMAaTUKH U MaTeMaTH4YECKON KYJIbTYpOi KaK CpeJCTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIISITH MPOEKTHYIO M UCCIIEN0BATENbCKYIO NEATENbHOCTh UHIMBUIYAIbHO U
B IpyIIie.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBus:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXAy TMOHATUAMHU, (QOPMYIUPOBATH ONpEACNCHUS TOHATUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKAMK, OCHOBaHHS s 0000IIeHUS WU
CpaBHEHHUSI, KpUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPa30BHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpUIaTeNIbHbIE, eMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M U MPOTHUBOpEYus B (pakrax,
JaHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX, TMpeanaratb KpPUTEPUH JJIs  BBISBICHUS
3aKOHOMEPHOCTEN 1 MPOTUBOPEUUI;

JieNaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, ICIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKITIOUYEeHUH, YMO3aKIIOUEHHH 0 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENILHO J0Ka3aTeNbCTBA MAaTEMAaTUUECKUX YTBEPKIEHUH (TpsiMble U
OT TPOTUBHOTO), BBICTpAUBATh APTYMEHTAIMIO, TMPUBOJUTH TPUMEPhl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXICHHUS U BHIBO/JIBI,

BBIOMpATh CHoco0 perieHus y4eOHOUM 3amgauu (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMANINN ¢ Y4ETOM CaMOCTOSITENILHO BBIJIEICHHBIX
KPUTEPHEB).

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKHI MHCTPYMEHT TIO3HAHUS, (JOPMYITHPOBATH
BOMNPOCHI, (DUKCHPYIOIIUE MPOTUBOPEUUE, MpoOIeMy, yCTaHABIMBATH HCKOMOE M JIaHHOE,
(hopMHPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHHCE;

MPOBOJUTh  CaMOCTOSITEIBHO  CIJIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCJICIOBAHUE  TIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTEMaTUYECKOTO OOBEKTa, SIBICHHS, IMPOIECCa, BBISBICHHUIO
3aBUCUMOCTEN MEXIy 0OBEKTaMu, SIBIICHUSMH, IIPOIIECCaAMU;

CaMOCTOSITEIIBHO (hOPMYTUPOBATH 000OIIEHNUS ¥ BBIBOJBI IO PE3yabTaTaM MPOBEACHHOTO
HAOJIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
00001IEeHHNI];

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIIBUTATH MPEIOJIOKEHHS O
€ro Pa3BUTHHU B HOBBIX yCIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIITH JIeGUIUTHI HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX Ui OTBETA HA BOMPOC M IS
pelieHus 3a/1a4u;

BBIOMpaTh HMHPOPMAIMIO W3 HCTOYHHUKOB PA3IUYHBIX THIIOB, aHAJM3UPOBATH,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3THYHBIX BUIOB H  (hopm
MPEACTABICHUS;

CTPYKTYpUpOBaTh  WH(GOPMAIMIO, TPEACTaBIATh €€ B  pa3muuHbIX  (popmax,
WJUTIOCTPUPOBATH TpadudecKH;

OIIEHWBATh HAAGKHOCTh HHPOPMAIMM 1O CaMOCTOSTEIHHO  CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KomMMyHMKaTUBHBIE YHUBEpPCAJIbHbIe y4eOHbIe e CTBUS

Oo0uenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXKJIECHHUS B COOTBETCTBHM C YCIOBHUSIMU U IIENIAMU
oOuIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX
TEeKCTax, JaBaTh MOSCHEHUS MO XOAY peUIeHHus 3aJadl, KOMMEHTHUPOBATb MOJy4YEHHBIN
pe3ynbTarT;

B Xo/ie OOCYXIEeHHs 3a7aBaTh BOINPOCHI IO CYHIECTBY OOCYKIaeMOil TeMbl, MpoOIEMBbl,
pelaeMoil 3a7auu, BBICKA3bIBaTh WJEH, HAIEJICHHbIE HA MOWCK PEUICHHs], COMOCTaBISATh CBOU
CYXJCHUS C CY)KICHHSIMH OPYTUX YYaCTHUKOB JAuajora, oOHapyXHBaTh pa3jHuue U CXOJCTBO
MO3ULUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOrIACHs, CBOU BO3PAKECHUS;

MIPEJICTaBIATh PE3yAbTaThl PELICHUs 3aJayd, SKCIEPUMEHTa, HCCIEI0BaHUs, MPOCKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh (opmar BBICTYIUIEHHS C Y4€TOM 3aJady MpE3eHTAluu U
0COOCHHOCTEH ayAUTOPUH.

PerysisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopranuszanmsi:

COCTaBIIATh IUIAH, AITOPUTM pEUICHHUS 3aJayd, BBIOMPATH CIOCOO pelIeHHs C Y4ETOM
HMMEIOIIUXCSA PEeCypcOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PeLICHUN ¢ yu€TOM HOBOI HH(OpMALIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

BIIaJIeTh HaBBIKAMU MMO3HABATEIHHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U MBICIUTENBHBIX TIPOIECCOB, HUX pPE3ylIbTaTOB, BIAJAETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITPOLIecca U Pe3yJIbTaTa pEelIeHUs MAaTEMAaTUUECKOW 3a/1auu;

NpEeABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPH PEIICHUM 3aJa4l, BHOCUTh
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBHE pE3ylbTaTa MLEIHM M YCIOBHSIM, OOBSICHATH NPUYHHBI
JTOCTYDKEHUSI WM HEIOCTIDKEHHS Pe3ylIbTaTOB JESATEIbHOCTH, HAXOJIUTh OIIMOKY, /JaBaTh
OILICHKY IIPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbLHOCTD:

MOHMMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIVUBHUIYaTbHON PabOTHI MpU
pemieHnn y4eOHBIX 3a/Ja4, NPUHUMATh IeJIb COBMECTHOH JEeSTEeNbHOCTH, IUIAHUPOBATH
OpraHu3aIiio0 COBMECTHOM pabOTHI, pacrpenesiarh BHIBI padOT, MOTOBAPHBATHCS, OOCYXKIATh
MIPOIIeCC U pe3yibTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyXJIeHus, 0OOMEH MHEHUMH, «MO3TOBBIE
IITYPMBI» M WHBIC), BBITIOJIHATH CBOIO YacTh pabOTHI M KOOPAWHUPOBATH CBOM JIEHCTBHS C
IPYrUMH YJIEHAMH KOMAaHJbI, OIIEHMBATh KAayeCTBO CBOETr0 BKJIAJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.

MNPEIMETHBIE PE3YJbTATHBI

K xoniy 10 kiaacca oOyyaromuiicss HAQyquTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH TOHSATHSIMHU CTEPEOMETPHH TPH PEIICHUH 33734 U
MPOBEJICHUN MaTEMAaTHYECKUX PACCYKICHHIA;

® TPUMEHSATh AaKCHOMBI CTEPEOMETPUU W CICACTBHSI W3 HHX T[PH  PEIICHUH
TeOMETPUIECKUX 3a]1ad;

e KJaccH(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE TPSMBIX B IMPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX H TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJIHO OMEpPUPOBATH MOHATHSIMH, CBS3aHHBIMH C yIJIaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B MTPOCTPAHCTBE, MEXTY MIPSIMOM U TIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATHSAMHU, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;

e CcBOOOJHO pacHo3HaBaThb OCHOBHbIE BHUIbl MHOTOTPAHHUKOB (IIpH3Ma, MHpPaMHUAA,
MPSIMOYTOJIBHBIN MapajuieNenuIe, Ky0);

e KjaccU(UIMPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS JIJIsl KJIAaCCU(UKAITUY;

e CBOOOJHO OINEPUPOBATh MOHATHUSMHU, CBS3aHHBIMU C CEYEHHMEM MHOTIOIPAaHHUKOB
IJIOCKOCTBIO;

®  BBINOJIHATH MapaJlJIeNIbHOE, LIEHTPAIILHOE U OPTOrOHAIbHOE MPOEKTUPOBaHUe GUryp Ha
IJIOCKOCTb, BBIMIOJIHATH W300pakeHust PUryp Ha MIOCKOCTH;

® CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PAa3IMYHBIMA METOIAMH, BBIIOJHATH (BHIHOCHBIC)
IJIOCKHE YepTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3Y;

® BBIYUCIATH IUIOMIAAU [OBEPXHOCTEH MHOTOIPAHHUKOB (TMpU3Ma, MHpPaMUa),
TreOMETPUUECKUX TeJl C MPUMEHEHHEeM (popmyI;

e CBOOOJHO OMEPUPOBATH MOHATHSIMH: CUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh U
IJI0CKOCTh CHMMETPHH, LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (DUTYPHI;

e CBOOOJIHO OTIEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOPJAWHATAM B
MIPOCTPAHCTBE;

®  BBINOJIHATH JACHCTBHSI HAJl BEKTOPAMU;

e pemarth 33Ja4d Ha JIOKa3aTeIhCTBO MAaTEMAaTHYECKUX OTHOIICHHH M HaxXOXKICHHE
F€OMETPUUECKUX  BEJIMYUH, TPUMEHSS U3BECTHbIE METOAbl TPU  PEIICHHH
MaTeMaTHYECKUX 3a]1a4 MOBBIIIEHHOT'O ¥ BBICOKOTO YPOBHS CJIOKHOCTH;

® [IPUMEHATh MPOCTEHIINE MIPOTPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1a4;
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W3BJIEKATb, npeoOpa3oBHIBATH u MHTEPIPETUPOBATH nHpOPMALIHIO 0
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (HUrypaX, MPEACTaBICHHYI0 Ha 4YepTekax H
PUCYHKaX;

IIPUMEHATH IOJY4CHHBIC 3HAHUS Ha IIPAaKTUKE: CpPAaBHMBATh M aHAJIU3UPOBATH
peanbHble CUTyaluH, IIPUMEHATHh U3Y4YECHHBIE IOHATHS B MPOLECCE NOMCKA PEIICHMS
MaTeMaTH4eCKu cHOopMyTHpOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATbHBIE CUTYallUU
Ha S3bIKE TE€OMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C HCIOJIB30BAaHUEM
r€OMETPUUECKUX IMOHATHI M TeopeM, ammapara ajireOpbl, pemarb IPaKTHYECKHe
3a/1a4y, CBA3aHHbIE C HAXOK/ICHHEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUM KaK COCTaBHOU
yacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.

K xonmy 11 kaacca oOydaromuiicss HAQyquTCs:

CBOOOJHO ONEpPUPOBATH MOHITHIMM, CBSI3aHHBIMU C LUJIMHJIPUUECKON, KOHUYECKON U
chepryecKoil MOBEPXHOCTAMH, OOBACHATH CIIOCOOBI TIOJTYyYEHHUS;

OTepUpPOBaTh MOHSTUSIMHU, CBA3AHHBIMHU C TEJaMH BpAIICHHS: LUIUHAPOM, KOHYCOM,
cdepoil u mapowm;

pacrno3HaBaTh Tesa BpaleHus (HWIMHIp, KOHYC, cdepa U 1map) U 00BSICHATH CIIOCOObI
MOJIy4EHUS TeJl BpaIleHNUs;

KJIacCU(PHUIIMPOBATh B3aUMHOE PACIIOJIOKEHUE CPEPHI U TUIOCKOCTH;

BBIUMCIIATh BEIMYMHBI JJIEMEHTOB MHOTOTPAaHHMKOB M TN BpameHHs, O0ObEMBI U
IUIOLIAM MOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpAILICHHS, T€OMETPUUYECKUX Tell C
puMeHeHUeM (GopmyiT;

CBOOOJHO ONEPUPOBATH MOHSATUSMU, CBA3aHHBIMH C KOMOWHALUSAMU TEJ BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cepy U OMUCAHHBIA OKOJIO c]epsl,
cdepa, BMcaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIllCHHUS;

BBIYHCIISATH COOTHOLICHHSI MEKIY IUIOUIAASIMH MOBEPXHOCTEH U 00BbEMaMU MOJ00HBIX
Te;

n300paxaTh H3ydyaeMble (PUTYpHI, BBIMONHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BUA CBEpXY, COOKY, CHU3Y, CTPOUTH CEUECHHUS
TeJ BpallEHHUS;

U3BJIEKATD, UHTEPIPETUPOBATH u npeoOpa3oBbIBAThH nHbOpMaLIHIO 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (GUrypax, MpEeACTAaBICHHYIO Ha YepTexax u
PUCYHKAX;

CBOOOJHO OMEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMy HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKaPTOBOM cHCTEME KOOPHHAT;

pelath TeOMETPUYECKHE 3a/adll Ha BBIYHCICHHE YIJIOB MEXAy HpSIMBIMA H
IUIOCKOCTSIMHU, BBIYHCIEHUE PACCTOSHUN OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia MIPU PELICHUH;

cBOOOJITHO OMNEpUPOBaTH IMOHATUSAMH, CBSI3aHHBIMH C JIBWOKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKEHUN;

BBITMOJIHATE M300paX€HUsT MHOTOIPAaHHMKOB W TeJ BpAIlEHUS MpU MapajuieIbHOM
nepeHoce, HeHTPaIbHON CUMMETPHH, 3€pPKaIbHOW CUMMETPHH, IIPU MOBOPOTE BOKPYT
npsiMOii, peoOpa3oBaHus MOA0OUS;

CTPOMTh CEUEHUs] MHOTOTPAaHHMKOB M TeJ BpallleHUs: CEYeHHS LWIMHIpA
(mapasuienbHO U MEPIEHAUKYISIPHO OCH), CeUeHHsI KOHyca (apasienbHble OCHOBAaHHIO
U IPOXOJSAIINE YEPE3 BEPIINHY), CEUECHUS 11apa;
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HCII0JIb30BAaTh MCETO/JbI TMOCTPOCHUSA CCUCHUIA: MCTOA CJIICOOB, MCTOJ BHYTPCHHCIO
IIPOEKTUPOBAHMSI, METO/1 IEPEHOCA CEKYIIIEH MJIOCKOCTH;

AOKa3bIBATb N'COMCTPUUCCKUEC YTBCPIKACHUA,

MPUMEHATh TreoMeTpuueckue (akThl JUIsl pelIeHUs CTEPEeOMETPUYECKHX 3ajad,
MIPENIOIAraloINX HECKOJIBKO 1IAaroB PEIIEeHUs, €C/IM YCJIOBUS IIPUMEHEHUS 3aJaHbl B
SIBHOM M HESIBHOU (opMme;

peuiath 3aJa4du Ha J0Ka3aTCJIbCTBO MATECMATUYCCKUX OTHOIIICHUM U HaXO0XJICHUC
TCOMETPHUUCCKUX BCINYHH,

MNPUMCHATH IMPOrpaMMHBIC CPCACTBA U SJICKTPOHHO-KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpU
PELICHUH CTEPEOMETPUUYECKUX 3a/1aY;

NPUMCHATL IIOJTYUCHHBIC 3HAaHWA Ha IMPAKTHUKEC: CpaBHUBATb, AHAJIW3UPOBATHL U
OLCHUBATHh PCAJIbHBIC CUTyalluU, IPUMCHATh U3YUCHHBIC IIOHATHA, TCOPEMBI, CBOIiCTBa
B Ipollecce MOMCKAa pEIIeHUsT MaTeMaTH4eCKH CQHOPMYIHMPOBAHHON MpoOIEMBl,
MOJCIUPOBAThL PCAJIbHBIC CUTyallU Ha A3BIKC T'COMETPUH, UCCICAO0OBATH NOCTPOCHHLIC
MOJIENIU C HCIIOJIb30BAHMEM T€OMETPHUYECKUX MOHITUM M TeopeM, ammapaTa aireopsl,
pelaTh MPAKTHYCCKUEC 3aaa4U, CBA3AHHBIC C HAXOXACHHUEM I'€COMCTPUYCCKHUX BCIIMYUNH,
HUMCTh IPCACTABIICHHUA 00 OCHOBHBLIX 3Tammax Pa3sBUTUA T'COMCTPHUH KakK COCTaBHOM
4acTu ¢dbyHIameHTa pa3BuTHUA TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (PPOBbHIE)
Bcero | KonTpoabHble
n/m | NporpamMmsl o0pa3oBaTe/ibHbIE peCypChl
padoTsI
1 BBesieHie B CTEPEOMETPHIO 93 1 https://resh.edu.ru/subject/17/
BzanmHoe pacnonokeHne mpsIMBIX .
2 P P 6 1 https://resh.edu.ru/subject/17/
B IIPOCTPAHCTBE
3 [MapaienbHOCTh TPSAMBIX U 3 https://resh.edu.ru/subject/17/
IIJIOCKOCTEH B IIPOCTPAHCTBE
4 HeprneHMKyISpHOCTE NPAMBIX H o5 https://resh.edu.ru/subject/17/
IIJIOCKOCTEHN B IIPOCTPAHCTBE
5 VItb 1 paccTosms 16 1 https://resh.edu.ru/subject/17/
5 MHOTOT paHHIKI1 5 1 https://resh.edu.ru/subject/17/
- BeKTopbl B MOCTPAHCTEE 12 https://resh.edu.ru/subject/17/
3 [MoBTOpeHue, 0600MIECHHE 1 5 5 https://resh.edu.ru/subject/17/
cUCTEMAaTu3aIys 3HaHUH
OO611ee KOJIMYECTBO YacoB 10 Mporpamme 102 6




11 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3aeioB u Konrpoan | JJeKTpoHHbIe (HHudpOBHIE)
n/n TeM MPOrpaMmbl Bcero HbIE o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 AHATHTHYECKAS FEOMETPHA 15 1 https://resh.edu.ru/subject/17/
5 IMoBTOpeHue, 0600IICHHE 1 15 1 https://resh.edu.ru/subject/17/
CHUCTEeMaTH3allns 3HAHUI
3 OGBEM MHOTOrpaHHHKa 17 1 https://resh.edu.ru/subject/17/
4 Tena spamens 24 1 https://resh.edu.ru/subject/17/
5 ITiro1maam MoBEPXHOCTH U 9 1 https://resh.edu.ru/subject/17/
00BEMBI KPYIJIBIX TEJ
5 JIrar— 5 1 https://resh.edu.ru/subject/17/
. IMoBTOpeHue, 0600MIECHHE 1 17 5 https://resh.edu.ru/subject/17/
cUCTeEMAaTu3alys 3HaHUI
OO611ee KOJIMYECTBO YacoOB 10 MporpaMmme 102 8 https://resh.edu.ru/subject/17/




YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

[Tocobue no reomerpun. Yactp |. Ilnanumerpus. Bekroper. B momoms ywammumest 10-11-x
knaccoB./ O.B. Haropuos, A.B. backakos, O. b. backakosa, H.B. CepebpsikoBa. — M.: HUSY
MUOU B 2 yactax

I'eomerpus 10-11 kmaccel. YueOHuk (0a30Bblii 1 npo¢uibHbIA ypoBHH) - CMupHoBa .M.,
CmupHoB B.A.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

l'eomerpust 10-11 xmaccel. YueOnuk (6a30Bblii ¥ npoduibHbelii ypoBHH) - CmupHOBa U.M.,
CmupHoB B.A.

[Toco6ue no reomerpun. Yacte |. Ilnanumerpus. Bextoprl. B momoms yyammmest 10-11-x
knacco./ O.B. Haropuos, A.B. backakos, O. b. backakosa, H.B. Cepebpsikoa. — M.: HUAY
MU®U B 2 yacTax

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/subject/17/



