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MNOACHUTEJIbBHASA 3AIINCKA

['eomerpust sBiIsSeTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIero
0o0pa3oBaHus, Tak Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUIUINH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTU U IPEAMETOB I'yMaHUTAapHOIro LuUKJIA. [I0CKOIBKY JIOTMUECKOE MBILUIEHUE,
dopmupyeMoe TmpH H3YYEHHUH OOYYArOIIMMHUCS TOHSATHHHBIX OCHOB T'€OMETPUH, IpH
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHUHU LIENOYKU JIOTUYECKUX YTBEP)KICHUH INPHU pELICHUU
reOMETPUYECKUX 3a/ady, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilens ocBoeHus mporpaMmsel yueOHoro kypca «I'eomerpusi» Ha yriiyOJI€HHOM ypOBHE —
pa3sBUTHE HHIUBHUyalIbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
COCTABIIAIIONICH MpeaMeTHOH obnactn «MaremaTnka W MH(POpPMATHKa» dYepe3 oOecreueHHe
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIBb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUN U
JecTBUH, crielu(UYHBIX I'€OMETPUHM, U HEOOXOAMMBIX [UI YCIEUIHOTO MpOo(decCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMM 33JJa4aMU Kypca F€OMETPUU Ha YIi1yOJEHHOM YpPOBHE, paCHIMPSAIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacuIMpeHue IpeJCTaBIeHUs] O TEeOMETPUM KaK 4YacTH MHPOBOM KYyJIbTYpbl U
(GbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHHUE NPEICTABICHUS O TPOCTPAHCTBEHHBIX (HUrypax KaK O BaXKHEUIIHX
MaTeMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KalOIIero MHpa, 3HaHHe MOHATHMHOTO amnmapara 1o paszaeny «CrepeoMmeTpus» yueOHOro
Kypca FreOMEeTpHH;

(dbopMHpoBaHHE YMEHHsI BIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd W yYMEHUE HX NPUMEHATh, YMEHHS
JTOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHUS 3aa4;

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTekaX, MOJENSAX U B pPEATbHOM MHUpE
MHOTOTPaHHMKH U TeJia BPALIEHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUMA
MaTeMaTUYeCKUX TEOpHil, (OopMHUpOBaHME MOHMMAaHHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0OKa3aTEeIbCTB M aJIrOPUTMOB pEIICHUS,
YMEHUS KX MPUMEHATh, IPOBOJUTH JOKAa3aTeNIbHbIE PACCYXIEHUS B XOJAE pEUICHUs
CTEpEOMETPUYECKUX 33/Jad U 3aJad C MPaKTHUYECKUM cojepKaHueM, (opMHupoBaHHE
OpEeJCTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAHMM MAaTeMaTHYECKHX
YTBEPKICHHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JACAYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUIEHUS, HHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHre (YHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX W MPH U3YUYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEaJbHbIX CHUTYallUi, HCCIIECIOBAHUS
IIOCTPOEHHBIX MOJEJIEH, MHTEPIIPETALMH ITI0JyYEHHBIX PE3yIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl U1 KOOpAMHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATENbHBIM JIMHUSAM y4eOHOTrO Kypca, a (OpPMHpPOBAHHE JIOTHUECKUX YMEHHU
pacripefiesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHON pabouell MporpaMMebl, pacrpeneiEHHbIM M0 ToAaM 00y4YeHus, CTPYKTYpPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUUYECKUX
MIPEACTABICHUN 00YJaroOIUXCsl, pacliupssi U yriiyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marth ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEEMCTBEHHOCTh MEXIY OOIIMM U MPOQeCCHOHATHHBIM
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 daca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbBIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, MapalIeabHbIe U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuUXcs OpaMbIX. [lapanenbHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBbHOCTh TPEX
IPSMBIX, ApPAJUICIBHOCTh NPAMOM M IIOCKOCTH. [lapamnenbHOoe W LEHTpaJIbHOE
IPOEKTHpOBaHue, n3odpaxxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUS.
N300paxkenue ¢puryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMH B IIPOCTpaHCTBE. llapaynenbHOCTh IUNIOCKOCTEH: NapajlIesIbHbIE IIOCKOCTH,
CBOWCTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa3p, NapajuleIeIuIe], IOCTPOSHUE CEUCHU.

IlepneHgUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAUICIbHBIE W IEPHEHIUKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 INIOCKOCTH, MPOEKIHs (PUIYphbl HA MJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN YIOJ1, IUHEUHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsele yribl. CBOWCTBAa IUIOCKMX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAsl MPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. llapannenenunen,
NPSMOYTOJIBHBIA MapajulesIeNiNel W ero coWcrBa. KparTyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpancrBenHas Teopema Iludaropa. ITupamupma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupaMusl. CBoiicTBa pébep U OOKOBBIX I'paHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTA3IP, NOACKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM IUPAMUIBI, TEOPEMA O ILIOIIAAHA YCEYEHHOU ITMPAMHUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPaBUIIbHBIX MHOI'OIPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS MapaJUICNICNUIENd, CUMMETPUS
MIPaBUJIBHBIX MTPU3M, CHMMETPHUS PABUIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uuncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno napamnenenunena. TeopemMa O pasoXKEHMH BEKTOpa IO TpEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKajasipHOE IPOU3BECHUE BEKTOPOB.



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 MaTeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX PYHKIUSIMU U Ha3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUHCKOW MAaTeMaTUYECKOW LIKOJbl, HUCIOJIb30BAHUE 3THUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCcyXIeHUH, BOCIPUUMYHBOCTH K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBBIO (3]10pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas (pu3ndeckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYJ0Nt00Us, UHTEpEC K Pa3NuyHbIM chepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TPOLECCOB Ha COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MpPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpe/ibl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENbHOCTH, 3TAlOB €€ pa3BUTHS U 3HAUMMOCTHU JUISl Pa3BUTHUS LIUBUIIM3ALINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe NelCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIAITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONPEAETICHUs  MOHATHIH,
YCTAaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(PHUKAIMK, OCHOBAaHUS i OO0OOIICHUS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

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

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HaAOMIONEHUSIX M  YTBEPKICHUSAX, MpeajaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

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

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAIIMH C YYETOM CaMOCTOSITENIBHO BbIIEJICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHUE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OO0ObBEKTa, SIBJICHHS, IMPOLEcca, BBIIBICHHUIO
3aBHCUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOATENIbHO (hOPMYyITUpPOBaTH 000OIIEHNS U BBIBOJIBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

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

Pabora ¢ nnopmanmeii:

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

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pa3jIMYHBIX THUIIOB, AHAJIM3MPOBATH,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh MH(OPMAIMIO pPA3TUYHBIX BUAOB M (QopM
IIPEJICTaBIICHHUS,



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

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IPOOIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXICHUAMH APYIrUX YyYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITMPOBATH Pa3HOTIIACHSI, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUA

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCO0aMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTh IIPH PEUICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAThb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH INPUYUHBI
JOCTYDKEHUSI WM HEJOCTHXKEHHsI pe3yJbTaTOB JEsTENbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl MpU
peumieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PaOOTHI, paclpeiessiTh BHABI padoOT, TOTOBapUBATHCS, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOIHO ONEPHPOBATH OCHOBHBIMH MOHITUSIMH CTEPEOMETPHH IIPU PELICHUH 3a/1a9 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, MPSAMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM H IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (IIpH3Ma, MUpPaMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, IIEHTPAILHOE M OPTOTOHAIBHOE MPOSKTHPOBaHUE (HUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh  IUIOMIAJM  TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpU3Ma, MHPaMHUIa),
TeOMETPUYECKUX TeJl C IPUMEHEHNnEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJTHO OTIEPUPOBAThH MOHATUSMH, COOTBETCTBYIONIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATEMAaTHYECKHWX OTHOIICHWH M HaXOXKICHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33/1au MOBBIIIEHHOTO M BHICOKOTO YPOBHSI CII0KHOCTH;

OPUMEHSATH MPOCTENIINE NIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUH CTEPEOMETPHUYECKUX 3a]1ad;

U3BJeKaTh,  NpeoOpa3oBbIBaTb W HMHTEPIPETUPOBAaTH  HMHMOpMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEICTABICHHYI0 Ha YepTeXax u
PHCYHKaX;

NPUMEHATh TIONYYEeHHBIE 3HAHUS Ha TPAaKTUKE: CpPaBHUBATh W aHAIM3UPOBATH
peanbHbIE CHUTYAIlH, IPUMEHITh U3YUCHHBIE MOHSTHS B MPOIECCE MOWCKA pPEIICHUs
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
T€OMETPUYECKUX TIOHSATHA ¥ TEOopeM, ammapara aiareOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPEJICTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPHHM KaK COCTAaBHOU
JacTu QyHAaMEHTa Pa3BUTHSI TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne HaumenoBaHue pa3jiesioB u
n/m  TeM NPOrpaMmbl KosnyecTBO 4acoB

Konrtpoabubie IIpakTuueckue

B
cero padoThI padoThI

BBenenue B ctepeoMeTpuio 23 1

Bzaumnoe PpacCIIOJIOKCHUEC

IPSMBIX B TIPOCTPAHCTBE 0 1
[MapamienbHOCTD MPSIMBIX U 3

IUIOCKOCTEH B MPOCTPAHCTBE

[lepneHAUKYISIPHOCTD

NPSMBIX U IJIOCKOCTEH B 25
IPOCTPaHCTBE

VYribl ¥ paccTosHUS 16
MHororpanHuku 7 1
BexTopsl B mpocTpaHcTBE 12
[ToBTOpeHue, 06001IeHUE U 5 5

cHCTeMaTHU3alus 3HaHU!

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

102 6



INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

JJIeKTPOHHbIE
Ne Hara undgposbie

Tema ypoka
KosinyecTBO 4acoB  u3yuyeHusi oOpa3oBaTesibHbIE

pecypchl

n/n

Kontpoabubie IIpakTuueckue

B
cero padoThI padoThI

OcHoBHbIE TIpaBUiIa

M300paKeHMs Ha PUCYHKE

TUTOCKOCTH, MapajlIeIbHBIX 1
> 1P 02.09.2024

MPSAMBIX (OTPE3KOB),

CCPCANHBI OTPE3Ka

[TonsTHA cTepeomeTpun:

TOUKa, MpsiMasi, IIIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE

IpaBUjIa N300pakeHUs Ha 1 04.09.2024
PHUCYHKE MJIOCKOCTH,

MapajuIeNIbHBIX MPSMBIX

(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsaTus: nepecekarouuecs
IUIOCKOCTH, NIE€PECEKAIOLINECs
IpsiMasi ¥ MJI0CKOCTB; 06.09.2024
HOJYTIPOCTPAHCTBO

IlonsTus: MepeCceKarommecs

IJIOCKOCTH, IEPECEKATOIIHECS 1
> 11eP 09.09.2024
npsiMasi ¥ MJI0CKOCTb;



10

11

IIOJIYTIPOCTPAHCTBO

MHoOrorpaHHuKkH,
n300pakeHue MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIINX 0ObEKTOB

MHoOrorpaHHuKkH,
M300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPpCOMCTPUU U
ICPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U
MIepBBIE CIEICTBUS U3 HUX.
CriocoObl 3a/1aHUs TPSIMBIX U
IJTOCKOCTEN B MTPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
IIJIOCKOCTEN

N3o0pakeHune ceueHuit
MUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 ux
pEbpa. N3o0pakeHue
NepEeCcEeYEHUS MOTYYEHHBIX
mockocrei. PackpammyBanue
MIOCTPOEHHBIX CEUEHUN
pa3HbIMH LIBETaMU

N3o0paxeHne cedeHuit
nUpaMU/Ibl, KyOa U IPU3MBI,

11.09.2024

13.09.2024

16.09.2024

18.09.2024

20.09.2024

23.09.2024

25.09.2024



12

13

14

15

16

KOTOPBbIE TPOXOJST Yepe3 ux
pE&o6pa. Nzo0pakeHue
MePECCUCHHS TTOJTYICHHBIX
IJI0CKOCTeM. PackpammBanue
MOCTPOEHHBIX CEYCHUM
pa3HBIMH [IBETaMU

N3o0pakeHne ceueHuit
MUPaMUJIBI, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJST UEpe3 Ux
pe€opa. N3o0pakeHune
NepeceyeHUs! MOTYyUEHHbBIX
mockocrel. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

N3o0paxeHne cedeHuit
MUpaMUIbl, Ky0a ¥ IPU3MBI,
KOTOPBIE TPOXOST Yepe3 ux
pé6pa. N3obpaxenue
MePECEUCHHS TTOTYICHHBIX
IJIOCKOCTeN. PackpalmBanue
MIOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

MeTton ciienoB Ui
MOCTPOEHUS CEUCHUI
Merton ciaenoB s
MTOCTPOEHUS CEUCHUH.
CBoiicTBa IEpECEUYECHUN
MPSIMBIX U IJIOCKOCTEN

Merton cnenoB s

27.09.2024

30.09.2024

02.10.2024

04.10.2024



17

18

19

20

21

22

MOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEH

ITocTpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aITUCh
IaroB MOCTPOCHHUSI

ITocTpoeHue ceueHuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKel U 3aIUCh
IaroB MOCTPOCHUS

ITocTpoeHue ceueHuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIuCh
I1aroB MOCTPOCHHUS

ITocTpoeHue ceuenunii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3manue
BBIHOCHBIX YEPTEXkKEH U 3aIUCh
I1aroB MOCTPOCHHUS

IToBTOpEHME IIAHUMETPUN:
Teopema o

IIPONOPLIMOHAIBHBIX OTPE3KaX.

[Tono6ue TpeyroasHUKOB

IToBTOpEHME IIAHUMETPUN:
Teopema Menenas. Pacuersl B

14.10.2024

16.10.2024

18.10.2024

21.10.2024

23.10.2024

25.10.2024

28.10.2024



23

24

25

26

27

CEUYCHUSX Ha BRIHOCHBIX
yeprexax. Mcropus pazButus
IUTAHUMETPHUH U
CTEpEeOMETpUHn

Konrponbnas padora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

BzaumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroumecs npsmele.
IIpu3Haky CKpenMBarOMMXCs
npsimbIx. [lapaniensHble
IPsIMBbIE B IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOI1
napasuieIbHON JaHHOU
IPSAMOM, MPOXOAIIEN Yepes
TOYKY MPOCTPAHCTBA U HE
JIeXKaller Ha TaHHOU IIPSIMOM.
Jlemma o nmepeceuenun
napaieIbHBIX MPSMBIX
IUIOCKOCTBIO

[TapannenbHOCTh Tpex
npsiMbIx. Teopema o TpEx
napaieIbHbIX MPSMBIX.
Teopema 0 CKpeIUBaIOIINXCS
MPAMBIX

[TapannensHoe
npoekTrpoBanue. OCHOBHbIE

30.10.2024

01.11.2024

04.11.2024

06.11.2024

08.11.2024



28

29

30

31

32

CBOICTBA MMAPAIJIETBHOIO
POCKTHPOBAHUSI.
N3o0pakeHue pa3HbixX GUryp
B TIApaJJICITIbHON TIPOCKIINU

IleHTpanbHas IPOEKIU. YTOII
C COHAIPaBJIEHHBIMU
CTOpPOHAMHU. YTOJ MEXAY
IPSIMBIMU

3amayu Ha JOKA3aTeIbLCTBO U
HCCIIEIOBAHKE, CBI3aHHBIE C
paCHOHO)I(GHI/IeM Hp?[MI:IX B
IIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH IPSIMOU U
iockocTy. CBolcTBa
NapaJuIeJIbHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomeTpuyeckue 3a1aun Ha
BBIYUCICHUC U
JI0KA3aTeJIbCTBO, CBA3aHHBIE C
MapaJuIeIbHOCTBIO IPSMBIX U
IJIOCKOCTEN B IMTPOCTPAHCTBE

[TocTpoenue ceuenus,
IIPOXOJISIIETO Yepe3 JaHHYIO
[IPSIMYIO Ha YepTexkKe U
[apajuIeIbHOTO APYTron
npsiMoil. Pacu€r oTHOLIEHM

11.11.2024

13.11.2024

15.11.2024

25.11.2024

27.11.2024



33

34

35

36

37

[TapayienpHas mpoexkuus,
MIPUMEHEHHUE TSl TOCTPOCHHS
cedyeHul Kyoa u
napasuienenunena. CBolcTBa
napajuiejenuInea u mpu3Mbl

[TapannenbHbIE IIOCKOCTH.
[Ipu3Haky napajienbHOCTH
JIBYX INTOCKOCTEMN

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICKALYIO TaHHOU
IJIOCKOCTH U CIIECTBUS U3
Hee

CaolicTBa napamieabHbIX
IIJIOCKOCTEN: O
NapauIeIbHOCTH MPSIMBIX
NepeceYeHUs pu
NIEPECEYEHUH JIBYX
NapaJuIeIbHBIX TNIOCKOCTEN
TpeThen

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3kax
NapajuleIbHbIX MPSAMBIX,
3aKIIFOUEHHBIX MEXKY
napajieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEYEHUN
IPSAMOM C IByMs
NapaJyIeIbHBIMU TNIOCKOCTSMH

29.11.2024

02.12.2024

04.12.2024

06.12.2024

09.12.2024



38

39

40

41

42

43

44

45

IToBTOpEHME: TEOpEMA
[Tudaropa Ha mockoctTu

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA

CgoiicTBa KyOa u
IPSIMOYTOJIBHOTO
napaienenunea

Beruucnenue JUinH OTpe3KOB B
KyOe 1 PsIMOYTOJIbHOM
napaenenumnene

IlepneHquKyIsIpHOCTD MPSMOKN
1 iockocTu. [Tpusnax
NEPIEHIUKYJIIPHOCTH IPSIMON
U IJI0OCKOCTH

IlepneHquKyIspHOCTD MPSMON
u 1iockocty. [IpusHak
NEPIEHANKYJIAPHOCTH IIPSIMOU
U IJI0OCKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM,
MIPOXOJSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEepPHEHANKYISIPHOHN K
IJIOCKOCTH

[Tmockoctr
MePIEHANKYIISPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

11.12.2024

13.12.2024

16.12.2024

18.12.2024

20.12.2024

23.12.2024

25.12.2024

27.12.2024



46

47

48

49

50

51

52

53

54

55

[Inockoctu n
MePIEHANKYIJISIPHBIE UM
MpsIMbIE B MHOTOTpaHHHUKAX

IlepneHauKyIsip ¥ HAKJIOHHAS.
[TocTpoenue neprneHaAuKyIspa
M3 TOYKHU Ha IPSIMYIO

[leprienquKynAp ¥ HAKJIOHHAS.
[TocTpoenue neprneHauKyIspa
M3 TOYKHU Ha IIPAMYIO

Teopema o Tpéx
nepreHuKysapax (mpsmas u
obOparHas)

Teopema o Tpéx
nepreHuKysapax (mpsmas u
oOpatHasi)

VYron mexnay
CKPEIIUBAIOIIMMHUCS TIPSIMBIMH

ITouck nepneHauKyIIpHBIX
HPSIMBIX C TOMOUIBIO
NEePIEeHIUKYISIPHBIX
IIJIOCKOCTEN
OproroHnansHOe
IIPOEKTUPOBAHUE
[Toctpoenue ceuenunit kyoa,
IIPU3MBI, IPABUIIBHOM
MUPAMUJIBI C TOMOULIBIO
OpPTOTrOHAJILHOM MPOEKINH

[Toctpoenue ceuennit kyoa,
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22.01.2025
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IIPU3MBI, IIPABUIILHOU
MIUPAMUJIBI C TOMOLIBIO
OpPTOTrOHAJILHOW MPOEKIINH

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
IInockocTy cMMMETpHI B
MHOI'OI'paHHHKaX

IIpu3nax
NEPIEHAUKYJIIPHOCTH IIPSIMOU
U IUIOCKOCTH KaK CIIEICTBHUE
CUMMETpUHU

[TpaBuiIbHBIE MHOTOIPAHHUKHU.
Pacuér paccTosinuii OT TOUKH
J10 IIJIOCKOCTH

IIpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccrostHuid OT TOUKH
JI0 TIOCKOCTH

Crioco0bl OIyCTHTH
NEPIEHIUKYIISAPBL:
CUMMETPUS, CABUT TOUKH 110
napajuieIbHON NpAMOn

CnBur 1o HenapayIeIbHOU
IIPSIMOM, U3MEHEHHUE
paccTosAHUI

KonTponbhas pabota
"B3zanMHOe pacronoxeHue
MPSIMBIX U IIJIOCKOCTEMN B
npocTpascTae”
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14.02.2025
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IToBTOpEHME: YrOI MEXAY
IPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

IToBTOpEHME: YrOI MEXAY
CKPEILMBAIOIIUMUCS IPSIMBIMU
B IIPOCTPAHCTBE

['eomeTpuyeckue MeToabl
BBIYHCIICHUS YTJIa MEXKTY
MPSIMBIMU B MHOTOTPAaHHHUKAX

JByrpannsbiii yroy. CBOMCTBO
JIMHEHHBIX YTJIOB JIBYITPAHHOTO
yria

[lepnienuKynsApHbIE
iockocTH. CBolicTBa
B3aMMHO NEPIEHIUKYIIIPHBIX
IJIOCKOCTER

ITpusnax
NEPIEHANKYJIAPHOCTH
IJIOCKOCTEN; TEOpEMa O
IPSIMOM IepeceueHus IByX
IIJIOCKOCTEN
NEePIEHAUKYIISIPHBIX TPEThEU
MIJIOCKOCTH

IIpssMOyTONIbHBIN
napajuiesenumnes; Kyo;
WU3MEPEHMs], CBOMCTBA
IPSIMOYTOJIBHOTO

26.02.2025

28.02.2025
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10.03.2025

12.03.2025
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napaujicjicnmicaa

Teopema o quaroHanu
PSIMOYTOJIBHOTO
napajuienenuneaa u
CIICZICTBUE U3 HEE

CrepeomeTrpuueckue u
MPUKIIATHBIC 3a]]a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MPSMBIX U
IJIOCKOCTH

[ToBTOpEHHE:
CKpELIMBAIOIINECS MPSIMbIE,
IapaJuleIbHbIEC INIOCKOCTH B
CTaHIapTHBIX
MHOTOTpaHHUKAaX

ITapa mapannenbHbIX
IJIOCKOCTEH Ha
CKPEIIMBAIOIINXCS MPAMBIX,
paccTOsTHUE MEKITY

CKPCIIUBAOIIMUMHUCA ITPAMBIMUA

B IIPOCTBIX CUTyalIUsAX

PaccrostHME OT TOYKH J10
MIJIOCKOCTH, PACCTOSTHUE OT
IPSAMOM 10 TIIIOCKOCTH

Brrunciienue paccrosHui
ME¥K]1y CKPEIIUBAOINMUCS
MPSAMBIMH C TTOMOIIIBIO
NEePHEHANKYIIIPHON
IUIOCKOCTH
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26.03.2025



76

77

78

79

80

81

82

83

84

TpéxrpanHslii yro,
HEPaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema
[Tudaropa, Teopemsl
KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO YIJIa
DJIeMeHTHI ChepruIeCKOi
TEOMETPHH: T€0/Ie3NUECKUe
JIMHUU Ha 3emiie

Kountposnbnas padora "Yrisl u
paccrosiHus"

CucreMaru3anys 3HaHHH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

IIupamuga. Buasl nupamu.
[IpaBunpHas nupamua

IIpusma. [Ipsimast u HaKIOHHAS
npusMsl. [IpaBunbHas npusma

[IpssiMo#t mapannenenunen,
IIPSIMOYTOJIBHBIN
napajuienenunesn, Kyo

Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa

BelITyKkiible MHOTOTpaHHUKH.
Teopema Ditnepa.
IIpaBunbHBIE U
NOJIyTIpaBUIIbHBIE
MHOTOTpaHHUKHU

28.03.2025

31.03.2025

02.04.2025

04.04.2025
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18.04.2025

18.04.2025

21.04.2025
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Konrtponbnas padora
"MHororpaHHuku"

ITonsTue BekTOpa Ha
IJIOCKOCTH U B IPOCTPAHCTBE

Cymma BEeKTOpOB

Pa3nocTh BEKTOpOB

IIpaBuno nmapasuienenuiena

YMHOXEHUE BCKTOpa Ha
R 15(Q21(0)

Pa3znosxxenne BexTopa 1o
0a3ucy TpEéx BEKTOPOB, HE
JeKalluX B OTHOM MIIOCKOCTH

CkanspHoe Mpou3BeIeHNE

Beruucnenue yria Mmexmay
BEKTOPAMH B IIPOCTPAHCTBE

[Ipocreiimue 3agaum ¢
BEKTOpaMHU

[Tpocreiimue 3agaum ¢
BEKTOpaMU

IIpocreiimue 3a1auu ¢
BEKTOpaMHU

[Ipocreiimue 3agaum ¢
BEKTOpaMHU

0O000menue n
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28.04.2025

30.04.2025
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09.05.2025

12.05.2025

12.05.2025



cUCTeEMAaTHU3alus 3HaAaHUN

99 0O0001eHEe 1 1

CUCTeEMAaTHU3al U 3HAaHUN

Hrorosas KOHTPOJIbHAaA

100 pabora

Nrtorosas KOHTpOJIbHAS

101
pabora

102 000011EeHuE U 1

cUCTeMaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

14.05.2025

16.05.2025

19.05.2025

21.05.2025

23.05.2025



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* MaremaTHka: anrebpa ¥ Hayaja MaTeMaTHYeCKOTro aHanusa, reomerpus. ['eomerpus, 10-
11 xmaccel/ Atanacsia JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AkunonepHoe

obmmectBo «M3narenscTBoO «IIpocBerienne

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



