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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOXKHOCTh U3Y4EHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTU M IMPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
IreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUraTb M OINPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUYECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOiaEHHOM ypOBHE —
pasBUTHE MHIUBHUyalbHBIX CIIOCOOHOCTEH OOYyYarOIIMXCs MpPU H3yYEHUM TIEeOMETpUH, Kak
COCTaBJIAIOLIEH NpeaMeTHOM oOnactu «MaremaTuka W MHQOpPMaTHKa» dvepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeMCTBUH, CIeNM(UYHBIX T€OMETPHH, U HEOOXOAMMBIX Ui YCIIEHIHOTO MPO(ecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, PaCIIUPSIIOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK 4YacTh MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUIHOrO amnmapata 1o paszaeny «CrepeoMerpus» yuyeOHOro
Kypca r€OMEeTpHH;

(dopMHpoBaHHE YMEHMsI BJIaJIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd W yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PEILICHUs 3a1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENSAX U B PEATbHOM MHUpE
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUMA
MaTeMaTUYeCKUX TEeOpHuil, (OopMUpOBaHME NMOHHMAHUS POJIM AKCHOMATHKU MpPH MNPOBEACHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB W AJTOPUTMOB pEIlEHHS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTENIbHBIC PACCYXIECHUS B XOJAE pelIeHUs
CTEpEOMETPUYECKUX 33Jady W 3aJad C [PaKTHUYECKUM cojepxkaHueM, (OpMUPOBaHUE
OpEeJCTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB INpU OOOCHOBAHMM MAaTEeMaTHYECKHX
YTBEPKICHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HAaBAaTEIbHOW AaKTHUBHOCTH, MCCIEA0BATENbCKUX YMEHUH, KPUTUYHOCTHU
MBIIUICHUs, HHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHs
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3YUYEHUU JPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUSA pPEAIbHBIX CHUTyallUd, MCCIEHOBaHUS
IIOCTPOEHHBIX MOJENIEH, NHTEPIIPETALUU TI0JyYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpUHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T'€OMETPUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripefiesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUN 00YJaroOIUXCsl, pacliupssi U yriiyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH HA YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, Ipsimasi, JI0CKOCTh, MpocTpaHCcTBo. [loHaTHe
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemmBaomuxcs npsamsix. [lapamiensHoCTs IpSAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBbHOCTh TPEX
OPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapamuiennbHOE W LEHTpaIbHOE
IPOEKTHpPOBaHue, n3o0paxkeHue ¢uryp. OCHOBHBIE CBOMCTBA MapauI€IbHOIO MPOEKTHPOBAHUS.
N300paxkenue ¢puryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IIPOCTpaHCTBE. llapaiienbHOCTh INIOCKOCTEN: NapajljiebHble IUIOCKOCTH,
CBOICTBA MapaJlIeNIbHBIX TIOcKocTer. [IpocTeiimre npocTpaHCTBEHHbIE (PUTYPHI HA MIIOCKOCTH:
TETpa3p, NapajuleIeIuIe], IOCTPOSHUE CEUCHU.

IlepneHgUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, NPSIMbIE IApPAUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOopeMa O IMpsMOM IEepHeHAUKYISIPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 TUNIOCKOCTH, NPOEKIMs (PUIYphI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKOCTEN. TeopeMa
0 TPEX MEPHEHAUKYIAPAX.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN YIOJ1, IUHEUHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa IIOCKUX YIJIOB
MHOrorpaHHoro yria. CBOHCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TpEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNiNel W ero coWcrBa. KparTyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrojipHasi IUpaMuia, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIbHBIX MHOTOI'PAHHUKAX: OKTa’Jp, NJOAEKAdAP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mmbl. Ilnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTU
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPaBUIIbHBIX MHOI'OIPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS MapaJUICNICNUIENd, CUMMETPUS
MIPaBUJIBHBIX MTPU3M, CHMMETPUS PABUJIBHON TUPAMUIBI.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO
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BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uuncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpé€x BekTOopoB. [IpaBuno mnapamnenenunena. TeopemMa O paszIoXKEHUMM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsh IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyoume noBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxeHue Ten BpalleHUs Ha MI0CKOCcTU. Pa3BépTka numnunapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIHHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILECHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteir. [lomodue B
npoctpadctBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  QUryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpEOMETPUUYECKIX METOJIOB.

[TocTtpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops!l B npoctpancTBe. Onepanun HaJl BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXXEHHA. [IpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OrtoOpaxkenus. JIBwkenus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBM)KCHUH. Buapl NIBM)KEHMIl: MapalIeIbHBIA IEPEHOC, LEHTpalbHAs CHUMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TPakJaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIIOMY U
HACTOAILIEMY POCCUMCKONW MAaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHHSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHWE JIYXOBHBIX  IIEHHOCTEHl  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHW, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATUYECKUE 3HAHMSI B HHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBBIO (3]10pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymier mnpodeccurn W peaTu3OBBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MpPUMEHEHHe
MaTeMaTUYeCKNX 3HAHWUU JJIs pEelIeHUs 3a7ad B 00JIACTH OKpPYXKAIOIeH Cpejbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, NOHUMAHHE MATEMaTHYECKOW HAYKH KaK Cepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IIPOEKTHYIO M UCCIIENOBATEIBCKYIO ACSATEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIAITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUH, OTHOLIEHUH MEXAy MOHATUAMH, (OPMYIUPOBaTH ONpEAETICHUS MOHATHIH,
yCTaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMK, OCHOBAHUSA Ui 000OUIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE,

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yiaraTb KpPUTEpUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAllUI0, MPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI,

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATEIbCKU HHCTPYMEHT MO3HaHUs, GOpMYyIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJIEHUS, IPOIIECCAa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJBI M0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, NCCIIEI0BAHMSI, OLEHUBATH JIOCTOBEPHOCTD MOJIyUEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U JJIS
pelleHus 3aauu;

BBIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB  PA3JIMYHBIX THUIIOB, AaHAJIM3HPOBATb,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh HHGOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
O0IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, IPOOIJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIruxX y4aCTHUKOB AWajIora, O6H3,py>KI/IBaTI) pasiniue u CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Yy4ETOM 3a/a4 TPE3CHTALMHA |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTPO./1b, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yiIbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7auu;

NpPEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HHUKHYTh IPH pEIIEHUM 3a]aud, BHOCHUThH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHAM, OOBSICHATH NPHUUYUHBI
JOCTYDKEHUSI WM HEJAOCTHXKEHHsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAUBHyaIbHOW paboTHl mpu
peumieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeAessiTh BHIBI pabOT, OTOBAPUBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyxIeHHs, 0OMEH MHEHHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOIHO ONEPHPOBATH OCHOBHBIMH IOHATHSAMU CTEPEOMETPHUHU NIPU PEIICHUH 3a1a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

INPUMEHATh AaKCHOMBI CTEPEOMETPHUH M CJICACTBUS W3 HUX TIPH PEIICHUU
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOH U MJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (IIpH3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOO/IHO OIEpPUPOBATh MOHSATHSAMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIbHOE H OPTOTOHAJIBHOE MMPOSKTUPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHs] MHOTOI'PAaHHUKOB Pa3IMYHBIMU METOJIAaMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHNnEM (HOpMYIT;

CBOOOJTHO ONEpPUPOBATh TMOHSATHSIMH: CHMMETPHS B TPOCTPAHCTBE, LEHTP, OCh H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPJIWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATEeMaTHYECKUX OTHOIICHWH M HaXOXJIEHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATh MPOCTENIINE IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPY PEIICHUN CTEPEOMETPHYUECKUX 3a/1ad;

U3BJeKaTh,  NpeoOpa3oBbIBaTb W HMHTEPIPETUPOBAaTH  HMHMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

NPUMEHATh TIONYYEeHHBIE 3HAHUS Ha TPAaKTUKE: CpPaBHUBATh W aHAIM3UPOBATH
peanbHBIE CUTYAIlMH, TPUMEHITh W3yUeHHBIC MOHSATHS B TPOIECCE MOHMCKA PEHICHUS
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
T€OMETPUYECKUX TIOHSATHA ¥ TEOopeM, ammapara aiareOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIEC C HAXOXKIEHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPENCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS TE€OMETPHH KaK COCTaBHOMN
JacTu QyHAaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

K konmy 11 ki1acca o0yyaromuicss HayYuTCs:



CBOOOJHO OTEPUPOBATH MOHATHIMHY, CBSI3aHHBIMU C IUJIMHIPUYECKOM, KOHUYECKOU U
cheprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, 00bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATUSMU, CBI3AHHBIMU C KOMOMHALMSAMU TEJ BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYPBI, BBIIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEACTABICHHYID Ha uepTekax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAIMK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEMEe KOOpMHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBITIOJHATh M300pakKeHHsT MHOTOTPAHHUKOB M TeNl BpallleHUs MpH MapaieTbHOM
NepeHoCce, MEHTPATBHONH CUMMETPHH, 3epKaTbHOH CHMMETPHH, TIPH TIOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CCYCHUS MHOTOTPDAaHHUKOB W T BpAMICHUS: CEYCHHS IHIIMHIPA
(mapamienbHO W MEPIEHAUKYISIPHO OCH), CEUeHHs KOHyca (TTapajuiebHbIE OCHOBAHHUIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHUS CEUSHWH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

MPUMEHITh TEOMETpHYSCKHE (aKThl JUISI PEIICHUS CTEPEOMETPUYCCKHX 3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JOKA3aTelbCTBO MATEMATHUYECKUX OTHOIICHUH W HAXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;



[IPUMEHATH IPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

NPUMEHATh MOJYYEHHbIE 3HAHWA Ha NPAKTHKE: CpPaBHUBATh, AHAJIM3HPOBATh U
OLICHMBATh PEAJIbHBIC CUTYaINH, IPUMEHATh U3y4CHHBIC IOHATHS, TEOPEMBI, CBOMCTBA
B IIpollecce TIOMCKAa pEUICHHs MaTeMaTH4YeCKH C(HOPMYIHMPOBAHHON TMPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAallUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL NTOCTPOCHHBIC
MOJIETIH C HCIIOJI30BAaHUEM I'€OMETPUYECKUX MOHATHH M TEopeM, ammapara ajareOpsl,
pemIaTh NPaKTUYeCKUe 3aa4u, CBSI3aHHBIE C HAXOXK/ICHHEM I'eOMETPHYECKUX BEITHYHH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qacT (QyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3jiejioB U TeM JuaekTpoHHbIe (HU(pPOBHIE)
Konrpoububie IIpakTHyeckue
n/n NporpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
1 BBezeHue B cTepeoMeTpuio 23 1 (https://prosv.ru/static/profil_school)
B . .
2 SAUMEHIO® PACTIONONCHIE NPAMEIX B 6 1 (https://prosv.ru/static/profil_school)
[IPOCTPAHCTBE
11 . .
3 ap amem’uH OCTb HPAMBIX H 8 1 (https://prosv.ru/static/profil_school)
IIJIOCKOCTEN B IIPOCTPAHCTBE
IT . .
4 epHeHHHIfyMpHOCTL ARG A 25 1 (https://prosv.ru/static/profil_school)
IIJIOCKOCTCH B ITPOCTPAHCTBE
5 VYTibl U pacCTOSIHHS 16 (https://prosv.ru/static/profil_school)
6 MHoOrorpaHHHKH 7 (https://prosv.ru/static/profil_school)
BekTopsbl B IPOCTpaHCTBE 12 1 (https://prosv.ru/static/profil_school)
IT 606 . .
8 OBTOPCHHE, 050 meHIfe 1 5 4 (https://prosv.ru/static/profil_school)
cucremMaru3anus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 102 8 3
I[TPO'PAMME

11



https://prosv.ru/static/profil_school
https://prosv.ru/static/profil_school
https://prosv.ru/static/profil_school
https://prosv.ru/static/profil_school
https://prosv.ru/static/profil_school
https://prosv.ru/static/profil_school
https://prosv.ru/static/profil_school
https://prosv.ru/static/profil_school

11 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne i/ Konrpouabnbsie IIpakTnyeckue
NporpaMMbI Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoThI
1 AHaUTHYECKAs TE€OMETPHUS 15 1 (https://prosv.ru/static/profil_school)
I1 600 . .
2 OBTOPEHHE, 000 meHIfe " 15 1 (https://prosv.ru/static/profil_school)
cucremMaruisanys 3HaHuu
3 O0BEM MHOTOTpaHHHUKA 17 (https://prosv.ru/static/profil_school)
4 Tena BpameHus 24 (https://prosv.ru/static/profil_school)
IT OB . .
5 HOTHAIU TIOBEPXHOCTI 1 ODBEMET 9 1 (https://prosv.ru/static/profil_school)
KpYTIIBIX TENI
6 JIBr>keHus 5 1 (https://prosv.ru/static/profil_school)
I1 600 . .
7 OBTOPEHIE, 000 meHIfe " 17 2 (https://prosv.ru/static/profil_school)
cucreMarui3anusa 3HaHUU
OBILIEE KOJIMYECTBO YACOB I1O 102 8 0
ITPOTPAMME

12



https://prosv.ru/static/profil_school
https://prosv.ru/static/profil_school
https://prosv.ru/static/profil_school
https://prosv.ru/static/profil_school
https://prosv.ru/static/profil_school
https://prosv.ru/static/profil_school
https://prosv.ru/static/profil_school
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypcsl

OcHoBHbIe NpaBuiia U300pakeHUs Ha
1 PHUCYHKE IJIOCKOCTH, NMapaJlIesIbHbIX 1
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

https://resh.edu.ru/
01.09.2023  http://fcior.edu.ru/

[ToHsATHS CTEpeOMEeTpHH: TOYKa, IIpsMas,

IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

2 MpaBujia U300PKEHHS HA PUCYHKE 1
Y 06.09.2023

TUIOCKOCTH, MapajuIeIbHBIX TPSIMBIX

(OTpe3KOB), cepeIMHBI OTPE3Ka
[TonsaTHs: MepeceKaromuecs MmIOCKOCTH,

3 IEPeCCKaromureCs 1psamMas U IJIOCKOCTD, 1
MOJIYIIPOCTPAHCTBO

07.09.2023

IlousTus: MEPECCKAromMMrECs MI0CKOCTH,

4 ; 1
HepeceKaI'OHII/IeCﬂ pr[Maf[ U IINIOCKOCTB, 08092023
HOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue

7 1
5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYP, 13.09.2023
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, H300paKeHne

6 MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP, 1 14.09.2023
HECYIIECTBYIOIINX 00BEKTOB T

7 AKCHOMBI CTEPEOMETPHUH U TIEPBBIE 1

14
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CICACTBUA N3 HUX

15.09.2023

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TJIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CEYCHUN
pa3HBIMH [IBETaMHU

N300paxenune cedyeHuit nmupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TIOCKOCTEH.
PackpamBanne noCcTpOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300paxkeHne ceyeHuit mupamMuabl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOAT Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpamvBanve mocTpOEHHBIX CEYEHUI
pPa3HBIMU [IBETAMHU

N300paxkeHne cedeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 uX
pé6pa. UzobOpakeHune nepeceueHust

20.09.2023

21.09.2023

22.09.2023

27.09.2023

28.09.2023

29.09.2023

15




IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEeHUN
pa3HbBIMU LIBETaMU

14

15

16

Mertopa cnenoB i HOCTPOCHUS CEUECHHUH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaoiicTBa nepeceyeHuid NpsMbIX U
IIJIOCKOCTEN

Mertoa cie1oB Jis TOCTPOSHHUS CEUYSHUH.

CBoiicTBa nepeceyeHuid MpsIMbIX U
IIJIOCKOCTEN

04.10.2023

05.10.2023

06.10.2023

17

[TocTpoenue ceueHuii B mupamuie, Kyoe
o Tpém Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

11.10.2023

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB
MOCTPOEHUS

12.10.2023

19

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

13.10.2023

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MTOCTPOCHUS

18.10.2023

21

HOBTOpCHI/IC IJIaHUMCTPHUU: TeopeMa 0

16




MPONOPIMOHANBHBIX 0Tpe3kax. [lomodue
TPEYTrOJIbHUKOB

19.10.2023

22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B CCUCHUSIX Ha
BBIHOCHBIX 4epTekax. Mcropus pazsutus
IJITAHUMETPUH U CTEPEOMETPUH

20.10.2023

23

24

25

26

27

28

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

BsaumHoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpenBaronmecs
npsmbie. [Ipru3Haku cKpenuBaromuxcs
npsambix. [lapannenbHbie npsMele B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€MHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JTAHHOW MPSIMOM, IPOXOAAIIEH Yepe3
TOYKY IIPOCTPAHCTBA U HE JIeKaIel Ha
JaHHOM npsmoi. JlemMma o nepeceyeHun
MapauIeTbHbIX MPSMBIX TIOCKOCTHIO

[TapannenbHOCTH TpeX HMpsiMBIX. Teopema

0 TpEX MapauIeIbHBIX NPsAMBIX. Teopema o

CKpCHIMBAIOINXCA ITPAMBIX

[TapannenpsHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoeKTupoBanus. M3o0paxenne pa3HbIx
¢buryp B napayuieaIbHON MPOEKIIUN

[enTpanbsHas npoekuus. YToiui ¢
COHAITPaBJIEHHBIMH CTOPOHAMH. YTOJI

25.10.2023

26.10.2023

27.10.2023

06.11.2023

09.11.2023

10.11.2023

https://resh.edu.ru/

http://fcior.edu.ru/
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MEXIy NPSMBIMU

29

30

31

32

33

34

3agaun Ha JOKa3aTeabCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
PacrojI0KEHUEM NPSMBIX B IPOCTPAHCTBE

[ToHsiTHSA: MapanaeaIbHOCTh MPSIMOM 1
IJIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapajuieIbHOCTH MPSMON U TUIOCKOCTH.
CaolicTBa napauienbHOCTH IPSIMOU U
IJIOCKOCTH

I'eomeTpuueckue 3a/1aun Ha BHIYUCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHbIE C
NapajIeIbHOCTBIO IPSAMBIX M IIOCKOCTEH
B [IPOCTPAHCTBE

[TocTpoenue cedueHus, MPOXOISAIIETO Yepes
JAHHYIO MIPSIMYIO Ha YepTexe U
napajuieJIbHOTO APyroi npsiMoi. Pacuér
OTHOLUEHUH

HapaJ'IJ'IeJ'ILHaH mpoeKuus, MIpUMCHCHUC
I TIOCTPOCHUA Ce4YeHM I KY6a u
HapaJuieJCiuIcaa. CBoiicTBa
HapajiiejenmIic1a 1 Npu3mMbl

[TapannensHele ockocty. [pusnaku
MapaJUIeIbHOCTH JBYX IUNIOCKOCTEN

16.11.2023

15.11.2023

17.11.2023

22.11.2023

23.11.2023

24.11.2023

https://resh.edu.ru/

http://fcior.edu.ru/

35

Teopema o mapajuieIbHOCTH U
CANHCTBEHHOCTH ITJIOCKOCTH, HpOXOJISIHIeﬁ
yepe3 TOUKY, He MPUHAIICKAILYIO0 TaHHON
IJIOCKOCTH U CJIEICTBUSA U3 HEE

29.11.2023

36

CBoiicTBa napaJjijiCJIbHbIX IUIOCKOCTEH: 0

18
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MapajvieIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPH NIEPECEUCHUU IBYX MMapalIeIbHbBIX
IJIOCKOCTEH TpeThe

30.11.2023

37

CBoiicTBa mapayIenbHBIX IOCKOCTEH: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEKY I1apajuleIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUHN IPSAMOM C
JBYMS IIapaJlJIeIbHBIMU IJIOCKOCTSIMU

01.12.2023

https://resh.edu.ru/

http://fcior.edu.ru/

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYrObHIKA

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaesenumnena

06.12.2023

07.12.2023

08.12.2023

41

42

43

44

Boruncnenue JUIMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM IapajuieIenuIe e

IlepnieH IUKYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
MIEPIEHIUKYISIPHOCTH IIPSIMOM U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSIMOU U
mnockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IJIOCKOCTH

TeopeMa o Cyi1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

13.12.2023

14.12.2023

15.12.2023

20.12.2023

19
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[ImockoCTH M EPIIEHIUKYIISPHBIE UM

= MPSIMbIE B MHOTOTPaHHHUKAX 21.12.2023

46 [TnockocT U EeprIeHANKYIISPHBIE UM
IIpsIMbIE B MHOTOTpaHHHUKAX 22.12.2023
[eprieHAUKYIAp ¥ HAKIOHHASL.

47 [TocTpoeHne neprneHIuKyIsIpa U3 TOYKH 97 122023
Ha MPSIMYIO
[eprieHAUKYIAp U HAKIOHHAS.

48 [TocTpoeHue NepreHIUKYIAPA U3 TOYKH 98.12 2023
Ha MPSIMYIO

49 Teopema o TpEX mepreHAUKYJIsIpax https:// r_esh.edu.ru/
(npsiMasi 1 oOpaTHas) 29.12.2023  http://fcior.edu.ru/

50 Teopema o TpEX NMepreHAUKyIIpax
(mpsimast u oOpaTHasi) 08.01.2024

51 VYTron MeXIy CKpeIluBaroIUMHCS
MPSMBIMU 11.01.2024
[Tonck nmeprneHANKYISPHBIX MPSIMBIX C

52 TTOMOIIBIO ElepneHImeJmpHHx 12.01.2024
TUTOCKOCTEH

53 OpToroHaibHOE IPOSKTUPOBAHUE 17.01.2024
ITocTpoenue ceuenuit kyba, Ipu3Msl,

54 MPaBUIIEHON HijaMI/I,Z[BI C TIOMOUIBIO 18.01.2024
OpPTOrOHAJILHOW MPOEKINU
[Toctpoenue ceuenuii kyda, MpU3MBlI,

55 MPaBUIILHON HijaMI/II[BI C TIOMOIIBIO 10.01.2024
OpPTOrOHAJILHOW MPOEKINU

56 CummeTpus B IPOCTPAHCTBE

20
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OTHOCHUTEIBHO INIOCKOCTH. IImockocTu
CI/IMMeTpI/II‘/lI B MHOI'OTpaHHHUKAX

24.01.2024

S7

58

[Ipu3Hak neprneHAUKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH KaK CIICCTBAE CUMMETPUU

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
paccTosiHUi OT TOYKU JI0 TIIOCKOCTH

25.01.2024

26.01.2024

59

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JIO INIOCKOCTH

31.01.2024

60

61

62

CriocoObl OIyCTUTh NEPIEHANKYISAPDL:
CUMMETpHS, CIIBUT TOYKHU TIO
MapajuIeJIbHON IPSIMOU

CrBur 1o HenapajIeIbHOU MPSAMOH,
W3MEHEHHE PACCTOSHUM

KonTponbhas padota "B3aumnoe

PacCMoJIO0KEHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

01.02.2024

02.02.2024

07.02.2024

63

[ToBTOpEHME: Yyros Mexay NpsMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

08.02.2024

https://resh.edu.ru/

http://fcior.edu.ru/

64

[ToBTOpEHME: yrom MexIy
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
MIPOCTPAHCTBE

09.02.2024

65

66

I'eomeTpuyeckre METOAbI BHIYUCIICHUS
yrila MEeXIy NMPSIMBIMH B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

14.02.2024

15.02.2024

67

[TeprieHAMKYASPHBIE TIJIOCKOCTH.
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CBoiicTBa B3aMMHO MEPIIECHIUKYISPHBIX
IIJIOCKOCTEH

16.02.2024

68

[Ipu3Hak nepneHauKyJIspHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOn
IIEpECEUYCHUS ABYX IUIOCKOCTEH
NIEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

21.02.2024

69

70

[IpssMOyTONBHBIN MapajuIeNenuIes; Kyo;
WU3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesienuneaa

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro
mapajiiCICimIicia u CJICACTBUC U3 Heé

22.02.2024

28.02.2024

71

CrepeomeTpryuecKue 1 MpUKIIa HbIC
3a71a4M, CBA3aHHbIC CO B3aUMHBIM
PAaCIIOI0KEHUEM NPSIMBIX U IUIOCKOCTH

29.02.2024

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSIMBIE,
napajuieJIbHbIC TNIOCKOCTH B CTAaHJAPTHBIX
MHOTOTPaHHUKAX

01.03.2024

73

74

75

[Tapa napaiienbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXKy CKPEIIUBAIOIMMUCS NIPSIMBIMHU B
MIPOCTBIX CUTYaLHAX

PaccrosiHME OT TOYKH 10 TUIOCKOCTH,
paccTosiHue OT NMPSMOM 10 MIIOCKOCTH

Beruncrnenne paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIISIPHON TUIOCKOCTH

06.03.2024

07.03.2024

13.03.2024

https://resh.edu.ru/

http://fcior.edu.ru/

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,

14.03.2024

22
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TEOpPEMbl KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia

DNeMEeHTHI CPePUIECKON TEOMETPHH:

" reoJIe3NYeCKUE JIMHUYU Ha 3emiie 15.03.2024
78 Kontponbnas padota "Yrib1 u

paccrostHusA" 27.03.2024
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHuK

U €ro JeMeHTH" 28.03.2024
80 [Tupamupa. Bunsl nupamua. [lpaBunsHas

nupamusia 29.03.2024
81 [Tpusma. Ilpsimas 1 HaKIOHHAsI TPU3MBI.

[IpaBunbHas npuzma 03.04.2024
82 [IpssmMoit napaymenenunen,

MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo 04.04.2024
83 Beimykiibie MHOTOrpaHHUKH. Teopema https://r_esh.edu.ru/

Diinepa 05.04.2024  http://fcior.edu.ru/

Beimykisie MHOrorpannuku. Teopema
84 Oitnepa. [IpaBuibHbIe U TOXYIPaBUIIbHbIE 10.04.2024

MHOTOT'PaHHUKHU
85 KonTtponbHas pabora "MHororpaHHUKH" 11.04.2024
86 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B

MPOCTPAHCTBE 12.04.2024
87 CymMma BEKTOpOB 17.04.2024
88 PazHocTh BekTOPOB 18.04.2024

23



https://resh.edu.ru/
http://fcior.edu.ru/

89

[IpaBuio nmapasienenumnena

19.04.2024
90 YMHOKEHHE BEKTOpa Ha YUCIIO 24.04.2024
Paznoxenue BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OJTHON 95 04.2024
TUTIOCKOCTH
92 CkanspHoe MpOou3BEICHNE 96.04.2024
93 Brruncnenue yriia Mex 1y BEKTOpaMu B
MIPOCTPAHCTBE 02.05.2024
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 03.05.2024
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 08.05.2024
96 [Ipocreiimme 3a1a4un ¢ BEKTOpaMH 10.05.2024
97 IIpocreimue 3a1auu ¢ BEKTOpaMH 15.05.2024
98 O00011IeHIE U CUCTEMATH3AIU 3HAHUI 16.05.2024
99 OG600IIIeH e U CHCTEeMAaTH3AINS 3HAHUI https.//resh.edu.ru/
H B 17.05.2024  http://fcior.edu.ru/
100 HToroBast KOHTpOJIbHAs paboTa 99 05.2024
101 WroroBas koHTpoJsibHAs paboTa 93.05.2024

24



https://resh.edu.ru/
http://fcior.edu.ru/

102 O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

25




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgponbie
Nem/m | Tema ypoka Konrpoabnsie IIpakruueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl

1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1

Ha IUIOCKOCTH M B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1

MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1

MPOXOISIICH yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

YpaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 VYpaBHEHHE IIOCKOCTH, HOPMaJb, 1

ypaBHEHUE TIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1

MpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MporpaMMHUpOBaHUE
10 AHaJIUTUYECKHE METOBI pacyéra yriia 1

MEXy MPSMBIMUA B MHOTOTPaHHUKAX
11 AHaIUTHYECKHE METO/IbI pacyéTa yria 1

MCXKAY IMJIIOCKOCTAMU B MHOTOT'paHHHKaxX

26




dopMyia pacCTOSHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPJAWHATAX

13 Haxosxnienne paccTostHui OT TOUKH 10
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHui OT TOUKHU J10
IJIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHHIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEMN

19 [TapannensHble NpSIMBbIE U TITIOCKOCTH:
rapajvieIbHbIC CEUCHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBbIE U TIFIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMUCS
MPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

99 TIJIOCKOCTH: CTaHapTHBIEC Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[leprieHIUKYNSpHBIC TIPSIMBIC U

23 IJIOCKOCTH: TE€OpeMa O TpeX

MEPIEHIUKYISIPAX

27




24

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 17151
Iomaaen, CoOoopakxeHust Moa00us

26

27

28

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJLHUKOB, ()OPMYJIIBI JIS
TIomaaen, COoOpakeHHs OT00MS

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEeHUs MOA00HUs

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

31

32

KonTponbnas padota "[loBTOopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenumnena

3anaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeoMeTpHUyecKue 3a7jauu, CBI3aHHBIE C

00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

28




HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BEMA TPSMOYTOJIBHOTO
napajuiesienuneaa
35 O0BEM npsIMOIt TPU3MBI
36 CrepeoMeTpHuyeCcKre 3a7jauu, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IPSIMOI MPU3MBbI
37 [TpuknanHble 3a1a4u, CBSI3aHHBIC C
00BEMOM MPSAMOI TPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. Oobpém
T PAMH/TBI
40 dopmyna o0béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUyeCcKre 3a]]a4u, CBI3aHHBIE C
00BbEMaMK HAKJIIOHHOW MIPU3MBI
43 CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C
00BEMaMH MUPaAMUIBI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", CBsI3aHHBIE C 00BEMOM HAKJIOHHOM
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI

Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMHUIbI
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[Tpumenenne 00bEMOB. Brruncienue

46 paccTosiHus A0 IIOCKOCTH

47 KonTponbras padota "O0béM
MHOrorpaHHuka"
Hunuaapuyeckas MoBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBoM UIUHID.
[Tnomaap MOBEPXHOCTH HUIUHIPA

50 Konnueckas moBepXHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTu. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO,
napauieNbHOM MII0OCKOCTH OCHOBAHUS

59 VYceuénnblil konyc. M3006pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOCHHUEM CEUYCHUN IIUINHIPA, KOHYCa
CrepeomeTpuueckue 3aa4 Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIIEHUE,
MMOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C

HWIAHAPOM
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58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

59

60

Cdepa u map

[Tepecedenue chepsl U miapa ¢
wiockocThio. Kacanue mapa u cdepbr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

61

[lepeceuenue chepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

62

63

VYpasaenne chepsl. [Lomans chepsr u eé
yacTeu

CummMmetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO chepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

66

67

68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoil u mapom

IToBTOpEHME: OKPYKHOCTH Ha IUIOCKOCTH,
BBIYHCJICHUS B OKPY)KHOCTH, CTaHIAPTHBIE
noaoous

Pazauunsie KOMGI/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OIr'paHHUKOB

69

3amaun o Teme "Terna u MOBEPXHOCTH
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BpaieHus"

70

71

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BparuieHus"

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mummHIpa. Teopema 06 00béMe
IpsAMOro quJInHApa

73

74

Bbrurcienue 00bEMOB TeIT C TOMOIIBIO
omnpeaenéHHoro uarerpana. Oobpém
KOHYyCa

ITmomany OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkme 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYyca

76

77

[Ipuknagueie 3agaun 1o teme "OO0BbEMBI U
TIJTOIAIM TTIOBEpXHOCTEN Ten"

O0BEM mapa 1 IapOBOTO CEKTOPA.
Teopema 06 06véme mapa. [1nomans
ctepnl. CTepeoMeTprUIecKre 3a/1auH,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
rapa, IrapoBOro CErMeHTa U MIapOBOTO
CEeKTOpa

78

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
momaasio chepsl. COOTHOMICHUS MEXKITY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ
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79

80

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu mo100mm.
CrepeoMeTpUyeCcKre 3a]]a4u, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB Tell U TUIOIIA e
MOBEPXHOCTEH

KonTponbras pabota "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"

81

82

83

JBmxenust npoctpancTBa. OToOpaskeHusI.
JIBvkeHust 1 paBeHCTBO Guryp. O0mme
CBOIWCTBA JBHKCHUI

Bupl nBukeHnil: napamiebHbII
MIEPEHOC, LIEHTPaJIbHAs CUMMETPUS,
3epKajbHAsl CAMMETPHS, IIOBOPOT BOKPYT
IpsAMOI

[IpeobpazoBanus nomodus. [psmas u
cdepa Diinepa

84

FGOMeTpI/ILIeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABUIKCHUA

85

86

87

Kontponbnas padota "BekTops! B
npocrpaHncrae”

Oo6o06muaromiee nopropeHue 11 noHsATU U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[lapanienbHOCTh NPSAMBIX U INIOCKOCTEN
B ITPOCTpaHCTBE"

Ob6o06maromiee noropenue 11 noHATUH U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
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"BexTops! B mpocTpaHcTBe"

88

89

90

91

92

93

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"BexTopsl B mpocTpaHcTae”

O6o06maromiee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aI[1sl 3HAHUMH:
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuu 10-11
KJaCCOB, CUCTEMATH3alls 3HAHUH:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyTribIX Ten"

Oo6o06muaromiee nopropeHue 11 noHsATU U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

WroroBas koHTposIbHAs paboTa

IToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUH

96

Hcropus pa3BUTHS CTEPEOMETPHUN KaK
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HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
97 HAayKU U €€ pojib B PA3BUTUU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
98 HAyKH U €€ pOoJIb B PA3BUTUHU

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

Hcropus pasBUTHS CTEPEOMETPUU KaK
99 HAyKH U €€ pPOJIb B pa3BUTUHU

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

HcTopust pa3BUTHS CTEpEOMETPHH KaK
100 HayKH U € poJib B Pa3BUTHH

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
101 HayK{ U €€ poJib B Pa3BUTUU

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK

HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJOTHI

OBIIEE KOJIMYECTBO YACOB I10

102




[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Martemaruka. ['eomerpusi: 10-11 — e kitaccel: yriyOJaeHHBIH YPOBCHb:
yuebnuk/JI. C. Atanacsu, B. @. byry3os, C. b. Kagomnes — M.: [Ipocsemienue,

2023

METOJUYECKUE MATEPHUAJIBI AJI5S1 YYUTEJIS Martemartuka.
I'eometpus: 10-11 — e knaccol: yriryOneHHbIH ypoBeHb: yueOHuk/J1. C.

AranacsH, B. ®@. byryzos, C. b. Kagomues — M.: Marematuka. ['eomerpus: 10-

11 — e xnaccel: yriny6neHHblH ypoBeHb: yueOHUK/JI. C. Atanacss, B. .

byty3os, C. b. Kagomues — M.: [Ipocsemenue, 2023

KonTponbHo-uzmepurensubie MaTepuaisl. ['eomerpus. 10-11 kiace/Cocr.

A. H. Pypykun. — 2-e u3z., nepepa6. — M.: BAKO, 2020

Junaktudeckue Marepuaisl no reomerpun ais 10-11 xknacca/ 3uB b. I'.. —2-e uzn. —
M.: TIpocBemenue. 2019

[Tpocsemienue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1.

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

. bubmunoreka IIOK https://m.edsoo.ru/

SJICKTUBHBIC KYPCHI 11O

matemaruke http://metodist.Ibz.ru/iumk/mathematics/ec.php

HHTETPHUPOBAHHBIC IIPOCKTHI IT0 MAaTEMATUKE U

38


http://school-collection.edu.ru/
https://lbz.ru/metodist/iumk/mathematics/ec.php

uadopmaruke http://metodist.Ibz.ru/iumk/informatics/ec.php

5. Bcepoccuiickas OJMMINAAA IKOJIEHUKOB 10

maremaruke http://old.math.rosolymp.ru/
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