MHUHHUCTEPCTBO TPOCBEIIEHUS POCCUICKOM ®EEPAIIINA

MunncrepcTBo o6pasoBanus MocKoBcKoii 06iacTu

OAHO "JIMJEPBI"

PACCMOTPEHO COI'’'TACOBAHO
HAa 3aceflaHuu Ha 3aCelaHuU /
METOAUYECKOTr0 IIeJarOrMYecKoro COBETa

obbeuBenns yaurenen  OAHO "Jluneps”

MaTEMaTHUKU U HpOTOKOH Nel
HHGOpPMaTUKH or «31» 08 23r.
A
Beneprukosa U. A.
IIpotoxomn Nel
oT «30» 08 23 r.
PABOYAS ITPOI'PAMMA

(ID 1255221)

yuebHoro npeamera «I'eomerpusi. Yruy0aeHHbIi ypoBeHbY

1t obygaromuxcs 10 kmacca

Mockosckas 061actb, OMHHIOBCKHI] T.0., ¢. Pomamkoso 2023r.



INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLHUILUIMH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKjIa. II0CKOIBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Yy4EHUU OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpH pelIeHUun
F€OMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHus mporpaMmsel yueOHOro kypca «l'eomerpusi» Ha yriiyOJaEéHHOM YypOBHE —
pa3sBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromMXCsi TPU H3YYECHHUH TE€OMETPUH, Kak
CoCTaBJIAIOLIEH IpeaMeTHON obOnactu «MaremaTuka W MH(QOpPMaTHKa» 4Yepe3 obecrieyeHue
BO3MOXKHOCTH TPUOOpETEHHs] M UCIOJIb30BaHUS 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHWHA H
JefcTBUH, crelu(UYHBIX I€OMETPUH, U HEOOXOAMMBIX [UIf YCIEUIHOTO MpO(eCcCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 ypOBHS, SIBJISIFOTCS:

pacllUpeHHe MpEeACTABICHUS O TEOMETPUM KakK YacTH MHUPOBOM KYIbTYpbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHMX
MaTEeMaTUYECKUX MOJENAX, II03BOJISIIOIIMX ONUCBIBATH M M3y4yaThb pas3HbIe SBJICHUS
OKpY’KaIOIIEero MMUpa, 3HaHHE NOHATHHHOrO amnmapara mo pasaeny «Crepeomerpus» ydeOHOro
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE TEOpeM, QPOpPMYyJI M YMEHHME UX NPUMEHSTb, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUs 3a/ay;

(GopMUpOBaHHE YMEHMsI pacloO3HaBaTh Ha YEPTEkKaX, MOJAEIAX M B PEAJbHOM MHpPE
MHOTOTPaHHMKH U Te€Ja BPAllEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBanue MOHUMAaHHUS BO3MO>KHOCTH aKCHOMaTHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX TeopHuil, (opMuUpOBaHHE MOHMMAHHS POJM AKCMOMATHUKM IPH TPOBEICHUU
pacCyXIeHHUI;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJIAaMH JI0KAa3aTeIbCTB M AJTOPUTMOB pEILEHHUS,
YMEHMSI HX TPUMEHATh, MPOBOJUTH JIOKAa3aTeIbHbIE pACCYKIEHUS B XOJE pelIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKUM CoJep’KaHueM, (OpMHpOBaHUE
IPEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXICHUI;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEJUIEKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEM
o0yyaroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTH
MBIIUIEHUS], UHTEPEca K U3Y4EHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh TPOSIBICHHUS TI'E€OMETPUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHUH JPYTUX YUeOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIH ITOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZIEpKATEIBbHBIMU JIMHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABisAOTCs: «lIpsiMBle M IUIOCKOCTH B MPOCTPaHCTBE», «MHororpanHukmu», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAWHATHI B TPOCTPAHCTBEY, «JBIKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATHSIMU,
peeBaHTHBIMHU T€OMETPHUH Ha yriyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOIMYECKHX YMEHUH



pacripefiesiieTcsi He TOJBKO IO COJEpXKAaTeIbHBIM JIMHUSAM, HO W IO ToAaM OOyueHHs.
Copepxanne  0o0Opa3oBaHUs, COOTBETCTBYIOIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOEHUS
@DenepanbHOil pabodel MporpamMMbl, pactpeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 0O0Opa3oM, 4YTOObl KO BCEM OCHOBHBIM, MPUHIMIIMAIBHBIM BOIPOCaM OO0YyYaroluecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
HNOHATUSAMM W HaBbIKAMH I10CJIEAOBATEIbHO M IOCTYNATENbHO, C COOJIIOJEHHEM NpPUHLIMIIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
IpeACTaBiIeHUN 00ydYarolMXCsl, paciiupss U yriayouss e€, oOpa3ys MpOYHbIE MHOXKECTBEHHbIE
CBSI3H.

[Tepexon Kk N3y4eHUIO Fr€OMETPUH Ha YriIyOJIEHHOM YPOBHE [TO3BOJISET:

co3nath ycnoBus ans  guddepeHnranuu  oO0yueHHs, MOCTPOCHHUS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHBIX IpOrpaMM, O0OecHeunTh  yriayOJ€HHOE H3ydYeHHUE TEeOMETpHM  Kak
COCTaBIIAIONICH yueOHOTO npenMeTa «MaremaTukay;,

HOJArOTOBUTH OOYYAIOIIMXCS K IPOJOJDKEHUIO M3YYEHHs MAaTeMaTHKH ¢ y4€TOM BbIOOpa
Oynymeit npodeccuu, odecriednBas MPEEMCTBEHHOCTh MEXKIY OOmUM U MpodecCrHOHATBHBIM
o0pazoBaHHEM.

Ha uzyuenme yuyeOnoro xypca «l'eomerpusi» Ha yriayOn€éHHOM ypoBHE OTBomuTcs 102
yaca (3 4yaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPOocTpaHCTBO. 1lonATHe
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpeluBaromuecs npsamele. [Ipu3Haku ckpeluBaromuxcs IpsaMbIX. [lapannenbHOCTh IPSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSIMbIE B IIPOCTPAHCTBE, MAPAIUIEIBHOCTh TPEX
OpsIMBIX, [ApaJUIENbHOCTh OpsIMOM M IiockocTd. [lapamnenbHoe W IEHTpalbHOE
NPOEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300pakeHue Guryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMM, YTOJI
MEXy IpSMBIMU B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEM: NapasuleabHbIE IMJIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUIYPBl HA INIOCKOCTH:
TETpad/p, NapajuleIenue]l, HIOCTPOEHUE CEUEHUI.

[lepneHIUKYIApPHOCTE NPAMOM M IUIOCKOCTH: IEPIECHIUKYJSIPHBIE TIPAMBIE B
IIPOCTPAHCTBE, MpSMbIE NapauIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IpU3HAK
NEPIEHIUKYIIPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON INEPHEHAUKYISIPHON
II0CKOCTH. OpTOroHanbHOE MpoeKTUpoBaHue. [lepneHauKyIsp U HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IIOCKOCTH, MPOEKIUs (PUIYphI HA IIIOCKOCTb.
[leprnieHAUKYIAPHOCTD IUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IJIockocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

Vruisl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, ABYTPAHHBIN YIoJl, JIMHEHHBIA
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatHtoro yrja. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YyIJIa.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpPTKa MHororpaHsHuka. [Ipusma: n-yrosnbHas npusma,
npsMasi 1 HAaKJIOHHAas MPHU3MBbI, OOKOBasi W IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cpoicTBa. Kparuaiimme moyTM Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema OJiinepa. [IpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
NpaBWIbHON mUpaMubl. [IpaBuibHbBIE MHOTOTPaHHHMKH: IpaBWIbHAs MpU3Ma U TMpaBUIIbHAs
nupamuia, MpaBuiIbHas TPEyrojbHas MUpaMKia U IpaBUIbHBIN TeTpasap, KyO. IIpencraBnenue
0 MPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3/Ip, JOJAEKAdAP U UKOCASP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTU U TOJHOM IOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAJAb OCHOBAHWW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWJIBHON MUpaMUbl, TEOPEMA O IJIOLAAN YCEUEHHON MUpaMUIbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPAaBUIBHBIX MHOI'OTPAHHUKOB.
CumMeTpusi B TpaBUIBHOM MHOTOIPAHHUKE: CHMMETpHUS MapajUlesieNunena, CUMMETpUs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPAaBUIIBbHON TUPAMU/IBI.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

ITonsiTHSI: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEapHbIe, COHANpaBiICHHbIE U MPOTHUBOMOJOXKHO HaIlpaBJIEHHbIE BEKTOpHL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpAaMHU: CIOKEHHUE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, yMHOXXEHHME BeKTopa Ha uuncio. CBoicTBa cloxkeHus BeKTopoB. CBoiicTBa
YMHOXEHHS BEKTOpa Ha uucio. [loHaTne koMmiuiaHapHsle BeKTOpbL. IIpu3Hak KoMIiaHapHOCTH
Tp€x BekTopoB. I[lpaBuno mnapamnenenunena. Teopema O pas3loKEHUH BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BekTopaMm. IIpsMoyronpHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeXAy KOOpAMHATAMU BEKTOpAa U KOOPJWHATAMHU TOYEK. YTOJ
Mexy BekTopamu. CKalsipHOE IPOU3BEJECHUE BEKTOPOB.



IIVTIAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«"EOMETPUSA» (YIVIYBJIEHHBIN YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaaHckoe BOCIMTaHUE:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3MIIMK  OOydYaroIIerocss Kak aKTHBHOTO |
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICHWCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C MX (PYHKIIUSAMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCHUCKUX
MaTeMaTUKOB W POCCUUCKON MAaTeMaTHYECKOW IIKOJIbI, UCMOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyKIEeHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3unYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0Oe3omacHOro obpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3andeckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIMTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
MpoeCCUOHAIBHON AESTEIIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JI0TMYEeCKOe BOCTIUTAHHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJIbTYphbl, TOHUMAHHUE BIUSHUS COLMAJIBHO-
HSKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
mI00albHOTO  XapakTepa  JKOJIOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN Ul pelIeHus 3ajad B 00JacTU OKPYKAIOUIeH Cpelbl, MIaHuPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHUMaHHWE MAaTeMaTU4YeCKOW HaykKu Kak cepbl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh TPOCKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh MHAUBUAYATHHO U
B IpYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH U XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEIACICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA Ui 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCTIPUHUMATh, (DOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATEIIbHBIE, CIMHUYHBIE, YaCTHBIE M OOIIME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpEUUs B (akTax,
JAHHBIX, HAONIOJACHHWSIX W  YTBEePKACHHSAX, INpemjaraTb KPUTEPUU IS BBISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUeHHH, YMO3aKIFOUSHHUH M0 aHaJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUU (IIpsIMbIEe U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOMpaTh crHoco® pemieHus YydeOHOM 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUIUMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBareabCKHeE AeiicTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONIPOCHI, (PMKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJIEeMy, YCTaHABIMBATH HCKOMOE H JIAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEJIbBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHHS, IMPOLECCca, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENbHO (OPMYITUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pE3ylibTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX IJI OTBETA Ha BOMPOC U IS
pelieHus 3a1a4uu;

BbIOMpaTh HWHGOPMAIMI0O M3 HCTOYHUKOB  Pa3NUYHBIX THUIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3MYHBIX BHJIOB U  (Qopm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATH €€ B pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSITEIHLHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oO0I1eHus!, SICHO, TOYHO, TPAMOTHO BBIPa)KaThb CBOIO TOUKY 3PEHUS B YCTHBIX U NMHUCHBMEHHBIX



TCKCTAaX, JaBaTb TMOACHCHUA II0 XOAY PCIICHHUA 3aJdadd, KOMMCHTHUPOBATH HOHy‘IGHHBIﬁ
pe3yJbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXKIAaeMOH TEeMbI, IPOOJIEMBI,
perraeMoii 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOM
CYXJIEHUS C CYXACHUSMHU JPYrUX YYaCTHHKOB JWAJOra, OOHApY)KUBATh Pa3IM4yle M CXOJICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHUS, CBOU BO3PAKCHUS;

MNpEACTaBIATL PE3YJIbTAaThl PCIICHUA 3aadd, SKCIICPpUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C y4ETOM 3a4a4 INPE3CHTAMH U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBIISITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IeTh HaBBIKAMH MO3HABATENBHON pedIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pEe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3yabTaTa pelleHus MaTeMaTHUeCKO! 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIJICHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBHUSIM, OOBSICHITH HPUYHHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB NESATEIBHOCTH, HAXOAUTh OIIMOKY, /J1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUIYaIbHOU pabOTHI MpH
pemieHNM y4eOHBIX 3a7ay, MPUHAMATh LEJNb COBMECTHOH JIeSTENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpeleniTbh BUIbl padOT, JOrOBapHBAThCs, OOCYXIAaTh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBbBIE
IITYpPMBI» W WHBIC), BBHIMOJHATH CBOIO 4YacTh PabOThI M KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaThb KAayecTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicss HayquTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATHAMHU CTEPEOMETPUH MPH PEIICHUH 33734 U
MPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® [IPUMEHATh AKCHOMBI CTEPEOMETPUU U CJIEJICTBUS U3 HHUX IpU pELICHUU
reOMEeTPUUECKUX 3a/1a4;

e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUNIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

e CcBOOOJIIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOTPaHHHKAMU;

e CcBOOONHO pacro3HaBaTb OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpM3Ma, MHpaMUa,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e KJaccu(UUIUpPOBaTh MHOIOI'PAHHHUKH, BEIOMpPAst OCHOBAHHUS JJISl KIACCU(PHUKAIINH;



CBOOOJTHO ONEpPUPOBATh MOHITHUAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IUTOCKOCTBIO;

BBINOJIHATH HapaJljIeNIbHOE, IICHTPAIbHOE U OPTOrOHAILHOE MPOSKTUPOBaHKE (GUTYp Ha
TUIOCKOCTb, BBITIOJHATH N300pakeHus (GUTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOI'PAHHUKOB PA3JIMYHBIMU METOJAMH, BBHITOJIHSATH (BHIHOCHBIC)
IUIOCKHE YEpTe)XH U3 PHCYHKOB IPOCTHIX OOBEMHBIX (UIYp: BUA CBEpXY, COOKY,
CHH3Y;

BBIYHMCIIATh IUIONIAJM  TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHPaMUA),
reOMETPUYECKUX TeJl C IPUMEHEHNEM (HOpMYIT;

CBOOOJHO ONEpUPOBATh MOHSATHSAMU: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOO/IHO ONEPUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMH BEKTOPAaM U KOOpPIMHATAM B
HPOCTPAHCTBE;

BBITOJIHATH ICHCTBHS HAJl BEKTOPaMH;

pemiate 3aJaud Ha J0Ka3aTelbCTBO MAaTEMATHYECKMX OTHONICHUH M HaXOXKICHHUE
TrE€OMETPUYECKUX  BEJIMYMH, [PUMEHSS M3BECTHBIE METONBl TPH  PEHICHHH
MaTeMaTHYECKUX 33]]a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIO)KHOCTH;

NPUMEHATH IPOCTEHIINE POrpaMMHBIE CPEICTBA M JIEKTPOHHO-KOMMYHHUKAI[IOHHbIE
CHCTEMBI IIPU PEIICHUH CTEPEOMETPHUECKHX 3a/1a4;

U3BJICKaTh,  NpeoOpa3oBbIBAT W HMHTEPIPETHPOBAaTH  HMHGOpMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUrypax, IMPEICTABICHHYI0 Ha 4YepTekax |
pHCYHKAX;

NPUMEHATh TIOJTYYEeHHBIE 3HAHUS Ha NPAKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peaibHbIe CUTYallud, TPUMEHATh W3YUYEHHBIE MOHSATHS B MPOIECCE MOKMCKA PEUICHHUS
MaTeMaTU4eCKu COPMYITHPOBAHHON MPOOIIEMBI, MOACINPOBATh peajbHbIC CUTYallUu
Ha SI3BIKE TEOMETPUH, HCCIE0BAaTh IOCTPOCHHBIE MOJEIH C WCIOJIb30BAHUEM
TEOMETPUYECKUX MOHATHH W TEOpeM, ammapara anreOpbl, pemiath MpPaKTHYECKHe
3aJ1auu, CBSI3aHHBIE C HAXOKJACHUEM reOMETPUIECKUX BEITMYNH;

UMETh TpEJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHUM KaK COCTaBHOM
4acTH (pyHIaMeHTa pa3BUTHSI TEXHOJIOTH.



TEMATHYECKOE INTAHUPOBAHHUE

KoauuecTBO 4acoB

Ne HaunMeHoBaHMe pa3/ie/ioB U TeM Kontposbnbie  IpaxTieckne DJIeKTpoHHbIe (LM (ppoBbIE)
n/n NPOrpaMmblI Bcero paGoThI paGoTLI o0pa3oBaTe/bHbIE Pecypchl
1 BBejcHue B cTepeoMETpHIO 23 1 1 https://resh.edu.ru/subject/lesson/4756/
2 B3anMHoe pacnookeHue Mpsubix B 6 0 1 https://resh.edu.ru/subject/lesson/6133/
IIPOCTPAHCTBE
3 Hap @LICTBHOCTE HPAMBIX 1 8 0 0 https://resh.edu.ru/subject/lesson/6065/
IJIOCKOCTEH B MPOCTPAHCTBE
4 [epreHAUKYIAPHOCTD MPSIMBIX K 95 1 1 https://lesson.edu.ru/lesson/93bb0b91-
IUIOCKOCTEH B MIPOCTPAHCTBE 29b9-4c90-91a4-23b99e81212a
5 VIvIb 1 paceToss 16 1 0 https://lesson.edu.ru/lesson/09071ad6-
8d3c-4414-bd8a-f4b7650c7257
6 MHOTorpaHHIKI1 . 1 0 https://lesson.edu.ru/lesson/alfaa434-
6352-4200-ad4aa-e8f21b34170e
7 BekTopsl B mpocTpaHCTBE 12 0 1 https://resh.edu.ru/subject/lesson/5724/
8 [ToBTOpEHwUe, O606I.L[€HI:IG u 5 5 0
cucreMarusanus 3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 102 6 4
[TPOTPAMME



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6065/
https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://resh.edu.ru/subject/lesson/5724/

IHOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

OcHOBHBIE TIpaBHJIa
n300pakeHNs Ha pUCYHKE
TUIOCKOCTH, MapajIeIbHBIX
MPSIMBIX (OTPE3KOB),
CepeINHbI OTPE3Ka

04.09.2023

https://resh.edu.ru/subject/lesson/4756/

[TonsTHS cTepeomMeTpuH:
TOYKa, MPsiMasi, INTOCKOCTh,
npocTpancTBo. OCHOBHBIE
npaBujIa M300pakeHus Ha
PUCYHKE IJIOCKOCTH,
MapauIeITbHBIX TPSIMBIX
(OTpe3KoB), cepeIuHbI
OTpe3Ka

ITonsaTus:
MepeCceKaroINecs
IUIOCKOCTH.

ITonsTus:
TepECEKAIINECS TpsiMast
U IIOCKOCTh;
MOJTYTIPOCTPAHCTBO

MHOrorpaHHMKH.

06.09.2023

06.09.2023

11.09.2023

13.09.2023

https://resh.edu.ru/subject/lesson/4756/

https://lesson.edu.ru/lesson/5e88f16a-

c240-48cc-9adb-db2cab0bdbf7

https://lesson.edu.ru/lesson/5e88f16a-

c240-48cc-9adb-db2cab0bdbf7

MHoOrorpaHHukKH,
n300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (PUTYD,

HECYIIECTBYIOIINX
00BEKTOB.

13.09.2023



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7

AKCHOMBI CTEPEOMETPHUH.

AKCHOMBI CTEPEOMETPUHN U
IIEpBbIE CIEICTBHS U3 HUX

18.09.2023

20.09.2023

AKCHOMBI CTEPEOMETPUH U
MIEPBBIE CIICJICTBUS U3 HUX.
CriocoObI 3a1aHMS IPSIMBIX
U TIJIOCKOCTEH B
MIPOCTPAHCTBE.
O003HaueHUS MPSMBIX U
IUIOCKOCTEH

20.09.2023

10

11

12

13

N3o0pakeHue ceueHuit
MUPaMHJIBI, KyOa U
MIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 ux peéopa.
N3obpaxkenue
MepecevyeHus MOITy4eHHBIX
IUIOCKOCTEHA.
PackpamnBanue
MTOCTPOEHHBIX CEYEHUN
pPa3HBIMU LIBETAMHU.

PackpammBanue
IIOCTPOEHHBIX CEYECHUN
pa3HBIMH LIBETAMH

N3o0pakenune ceueHnit
MUPaMHJIBI, Ky0a 1
MIPHU3MBI, KOTOPBIE
MIPOXOAAT yepe3 ux péodpa.
N3obpaxkenune
nepeceyeHus MoIy4YeHHBIX
IIJIOCKOCTEM.
PackpamBanue
MMOCTPOEHHBIX CEUCHU M

25.09.2023

27.09.2023

27.09.2023

02.10.2023

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-f6da8038efd2

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-f6da8038efd?2

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-f6da8038efd?2

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-f6da8038efd2



https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

14

Pa3HBIMHU LIBETAMH.
[TpakTuyeckas padora.
MeTtoa CIeIoB s
MMOCTPOCHUS CEUCHUI

04.10.2023

15

16

CaolicTBa niepeceyeHui
IPSIMBIX U IJIOCKOCTEN

Meron cnenos mis
MIOCTPOCHUSI CCUCHHH.
CaoiicTBa niepeceyeHuit
IPSIMBIX U IJIOCKOCTEN

04.10.2023

16.10.2023

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-f6da8038efd?2

17

Iloctpoenue ceuennii B
UpaMUE 110 TPEM TOUKaM
Ha pEOpax.

18.10.2023

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-f6da8038efd2

18

19

20

[ToctpoeHue ceueHuii B
KyOe 1o TpéM ToYKaM Ha
pébpax.

[ToctpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanne BBIHOCHBIX
YepTEKEN U 3aIMCh I1aroB
ITOCTPOEHHSI.

18.10.2023

23.10.2023

25.10.2023

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-f6da8038efd2

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-f6da8038efd2

21

IToBTOpeHune
mmanuMerpun: Teopema o
IIPONOPLIMOHAJIBHBIX
orpeskax. [lomooue
TPEYTOJIbHUKOB

25.10.2023

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-f6da8038efd2

22

IToBTOpeHHnE
mwianumeTpuu: Teopema
Menenas. Pacuersl B

30.10.2023



https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

23

24

25

26

27

CCUCHUSAX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IIIAHUMETPUU U
CTEPEOMETPUU

KonrponsHas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3anmHoe pacnonoxxenue
MPSIMBIX B IIPOCTPAHCTBE.
CkpemumBaroiuecs
npsmbie. [Ipusnaku
CKPEIIUBAIOIINXCSA
npsambix. [Tapannenbubie
MIPSIMBIE B TIPOCTPAHCTBE

Teopema o
CYyILLIECTBOBAHUU U
€AMHCTBEHHOCTH IPSIMOU
MapaJyIeIbHON JaHHOU
MIPSAMOH, IPOXOIAIIEN
4yepes3 TOUKY IIPOCTPaHCTBA
¥ He JeKameHd Ha JaHHOH
npsMoin. Jlemma o
IIepECeYCHU N
MapaJUIEIbHBIX IPSIMBIX
IIJIOCKOCTBIO

[TapannenbHOCTH TpEX
npsMbIX. Teopema o TpEX
MapaJuIeIbHBIX IPSIMBIX.
Teopema o
CKPEILMBAIOIINXCS
MIPAMBIX

[TapannensHoe
MIPOEKTUPOBAHUE.

01.11.2023

01.11.2023

08.11.2023

08.11.2023

13.11.2023

https://resh.edu.ru/subject/lesson/6065/

https://resh.edu.ru/subject/lesson/6065/



https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6065/

OcHOBHBIE CBOICTBA
apajieIbHOTO
MIPOEKTUPOBAHHSI.
N300pakeHne pa3HbIX
¢buryp B napajiesbHON
npoekuuu. [Ipaktnueckas
pabora.

28

29

30

31

LlenTpasibHas MPOEKLHUS.
VY01 ¢ COHaNpaBIeHHBIMU
CTOPOHaMU. YTOJI MEXIY
IIPpsAMBIMHA

3amauy Ha 0Ka3aTEIbLCTBO
M HCCIIEIOBAHUE,
CBA3AaHHLBIC C
PacroJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsATHA: MapamIenbHOCTh
MPSIMON U TUIOCKOCTH B
npoctpancTse. [Ipn3Hak
[IapaJUIEIbHOCTH IPSIMON U
mockoctu. CBoiicTBa
[apaJUIEIbHOCTH MIPSIMON U
IJI0CKOCTH

['eomeTpuueckue 3amaun
Ha BEIUHCIIEHUE U
JI0Ka3aTeJIbCTBO,
CBSI3aHHEBIE C
MAPAITIENBHOCTHIO TIPSMBIX
M TUIOCKOCTEH B
MIPOCTPAHCTBE

15.11.2023

15.11.2023

27.11.2023

29.11.2023

https://resh.edu.ru/subject/lesson/6065/

https://resh.edu.ru/subject/lesson/6065/

32

[TocTtpoeHue ceuenus,
MIPOXOISIIETO Yepes3
JaHHYIO IPSAMYIO Ha

29.11.2023



https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6065/

YyepTeKe U NapajiesIbHOro
apyrou npsmou. Pacuér
OTHOLUEHUH

33

[TapannensHas MPOEKIUs,
MIPUMEHEHUE ISt
MMOCTPOCHHUS CeUeHU KyOa
Y napajuiesenumnesa.
CpoiicTBa
napajuieyenumnesaa u
MIPU3MBI

04.12.2023

https://resh.edu.ru/subject/lesson/6129/

34

35

HapaJ'IJ'IeJ'IBHLIC IIJIOCKOCTH.

[Ipu3naku
MapajuieJIbHOCTH JABYX
IJIOCKOCTEN

Teopema o
NapajuIeIbHOCTH U
C€ANHCTBCHHOCTHU
IJIOCKOCTH, MPOXOAAIIEHN
4yepes TOUKY, He
MIPUHAJIEKALTYIO JAHHOU
IJIOCKOCTH U CIEACTBUS U3
Heé

06.12.2023

06.12.2023

https://resh.edu.ru/subject/lesson/6129/

36

CaoiicTBa napamienbHbIX
IIJIOCKOCTEM: O
MapauIeIbHOCTH TPSMBIX
nepeceyeHus npu
MepeceueHn  IBYX
IPSMBIX.

11.12.2023

37

CBoiicTBa napanienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajvieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXIY
napajuieIbHbBIMU

13.12.2023



https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/6129/

38

IJIOCKOCTSIMU; O
[IEPECCUCHUH IPSIMOU ¢
IBYMsI ITapaJlIeIbHBIMU
IIJIOCKOCTSIMU

IToBTOpeHue: Teopema
ITudaropa Ha mI0CKOCTH

13.12.2023

39

40

41

[ToBTOpEHMeE:
TPUTOHOMETPHUSL
MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napauieienumnena

Brraucnenue nivH
OTPE3KOB B KyOe U
MNPSAMOYTOJIbHOM

MapaJIeenuIe /e

18.12.2023

20.12.2023

20.12.2023

42

[lepnenuKyISIpHOCTD
IIPSIMOM U INIOCKOCTH.

25.12.2023

43

[lepnieH qUKyYIAPHOCTD
MPSIMOM U TUIOCKOCTH.
IIpusnax
MEPIEHUKYISIPHOCTH
IIPSIMOM U INIOCKOCTHU

27.12.2023

https://resh.edu.ru/subject/lesson/4724/

44

Teopema o
CYIIECTBOBAHUH U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

27.12.2023

https://resh.edu.ru/subject/lesson/4724/

https://lesson.edu.ru/lesson/29832d4a-

1fd3-404d-8edb-c55b7c7321c8

45

IInockoctu n
MepIEHIUKYISIPHBIE UM

10.01.2024

https://resh.edu.ru/subject/lesson/4724/



https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://resh.edu.ru/subject/lesson/4724/

46

47

IIpsIMBIC B
MHOTr'OrpaHHUKax

[InockocTtu u
MIEPIECHIUKYIIAPHBIE UM
IpsIMbIE B
MHOI'OTpaHHHKAaX.
[TpakTuyeckas padora.
[lepnenaukymnsap u
HAKJIOHHAs.

10.01.2024

15.01.2024

https://resh.edu.ru/subject/lesson/4724/

https://resh.edu.ru/subject/lesson/6127/

48

49

[lepnennukynsp u
HakoHHas. [loctpoenue
MEePIEeHIUKYIIIpa U3 TOUKH
Ha IPSAMYIO

Teopema o Tpéx
MIEePIeHIUKYIIApax

17.01.2024

17.01.2024

https://resh.edu.ru/subject/lesson/6127/

https://lesson.edu.ru/lesson/09071ad6-

8d3c-4414-bd8a-f4b7650c7257

50

OO6paTHas Teopema o TpEX
NepIeHUKYIspax.

22.01.2024

https://lesson.edu.ru/lesson/09071ad6-

8d3c-4414-bd8a-f4b7650c7257

o1

Yron mexny
CKPEITUBAIOIINMMHUCS
MPSIMBIMU

24.01.2024

52

ITouck
MePIEHIUKYISIPHBIX
MPSIMBIX C IOMOIIBIO
MePIEH UK YISIPHBIX
IIOCKOCTEH

24.01.2024

53

54

OproronanbHoe
MIPOEKTUPOBAHHE

[Toctpoenue ceuenuii kydoa
Y IPABWJIBHOM MUpaMUIbI
C IIOMOILBIO
OPTOTOHAJILHOM MPOEKLIUH

29.01.2024

31.01.2024

55

[Toctpoenue ceuenunit



https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257

56

57

IIPU3MBI C TOMOULIBIO
OPTOTOHAJILHOM MPOEKIINH

Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[InockocTn cuMmmeTpuii B
MHOTOTpaHHUKAX

[Ipu3nax
HIEPIEHIUKYJIIPHOCTU
IIPSIMOM M TUIOCKOCTH KakK
CJIECTBUE CUMMETPUU

31.01.2024

05.02.2024

07.02.2024

58

59

IIpaBunbHBIE
MHOTOT'PAHHUKH.

[IpaBunpHbIE
MHOTOTpaHHUKHU. Pacuér
pacCTOSAHUM OT TOYKH 10
IIJIOCKOCTH

07.02.2024

12.02.2024

https://resh.edu.ru/subject/lesson/6018/

https://resh.edu.ru/subject/lesson/6018/

60

Crioco0bl OyCTUTh
NIEPIIEHIUKYJISAPBI:
CUMMETpHUS, CAIBUT TOUKU
110 TapaAJJICIbHON IPSAMOI

14.02.2024

61

CaBur no HenapauienbHON
MIPSIMOM, U3MEHEHHE
pacCTOAHUI

14.02.2024

62

63

KonrtponbHas pabora
"B3zauMHOe pacronoxeHue
MPSIMBIX U IIJIOCKOCTEN B
IpocTpaHcTBe"

[ToBTOpEHMeE: yrom Mexay
IIPSIMBIMU Ha IIOCKOCTH,
TPUTOHOMETPHS B
MMPOU3BOJIbHOM
TPEYrOJIbHUKE, TEOPEMA

26.02.2024

28.02.2024



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/6018/

KOCHHYCOB

64

[ToBTOpEHME: Yroa MEXKIY
CKPEUIUBAIOIINUMUCS
MPSIMBIMU B IPOCTPAHCTBE

28.02.2024

65

66

67

68

I'eomeTprueckue MeToAbI
BBIYMCIICHUS YIJIA MEXKIY
IIPSAMBIMU B
MHOI'OTPaHHHUKAX

JIByrpaHHBIN yToOJI.
CBOICTBO JIMHEHHBIX

yIJI0B ABYTPAHHOIO yria

[IepnenqukynsapHsie
miockoctH. CBOMCTBA
B3aHMMHO
MEePIEHIUKYISIPHBIX
IUIOCKOCTEH

IIpusnax
MEPIEHUKYISIPHOCTH
IIJIOCKOCTEM; TeOpeMa 0
MIPSIMOM NIEPECEUEHHUSI IBYX
IJI0CKOCTEN
MIEPIEHIUKYISIPHBIX
TPEThE MIOCKOCTH

04.03.2024

06.03.2024

06.03.2024

11.03.2024

69

IIpssMOyTONBHBIM
napajuieJienumes; Kyo;
U3MEpEHUs, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuleJenunea

13.03.2024

70

Teopema 0 nMaroHajIu
MPSIMOYTOJIBHOTO
napajuiejenumneaa u
CJIeICTBHE U3 HEe

13.03.2024

71

CrepeoMeTpuuecKue u




72

73

IMPUKIAAHBIC 3a/1a4H,
CBsA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHHUEM IIPSAMBIX U
IIJIOCKOCTH

IToBTOpEHMUE:
CKPEILMBAIOIINECS
IIpsIMBIE, NTapaJUICIIbHBIC
IJIOCKOCTH B CTaHJIapPTHBIX
MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCSA
MPSIMBIX, PACCTOSTHUE
MEXIY
CKPEITUBAIOIIMMHCS
MIPSIMBIMU B TIPOCTHIX
CUTYaLUSIX

18.03.2024

20.03.2024

20.03.2024

74

Paccrosnue oT TOUYKH A0
IIJIOCKOCTH, paCCTOAHUC OT
HpHMOﬁ A0 IIIIOCKOCTHU

25.03.2024

75

Beruucnenue paccrossHun
MEXIY
CKPELIMBAIOIINMUCS
MIPSIMBIMU C TIOMOLIBIO
MEePIEHUKYISIPHON
IIJIOCKOCTH

27.03.2024

76

Tpéxrpannsiii yrou,
HEpaBEHCTBA IS
TPEXTPAHHBIX YIJIOB.
Teopema I[Iudaropa,
TEOPEMBI KOCUHYCOB U
CHUHYCOB JJIs
TPEXTPAHHOTO yIya

27.03.2024

https://resh.edu.ru/subject/lesson/6063/



https://resh.edu.ru/subject/lesson/6063/

77

DneMeHThI cheprIeCcKOM
F€OMETPUHU: T€0/IE3NUECKUE
JIMHUM Ha 3eMJie

01.04.2024

78

79

80

81

82

KonrtpomnbHas pabora
"Vrisl u paccrosHus"

Cucremaru3zanus 3HaHUH
"MHOrorpaHHuK 1 €ro
3JEMEHTHI"

[Tupamuga. Bunbl
nupamun. IIpaBunbsHas
nupamuaa

[Ipusma. [Ipsmas u
HAKJIOHHAs [TPU3MBI.
[IpaBunbHas npusma
[Ipsamoii napamienenunen,
MIPSIMOYTOJIBHBIN
napajiesienunes, Kyo

03.04.2024

03.04.2024

15.04.2024

17.04.2024

17.04.2024

https://resh.edu.ru/subject/lesson/6018/

https://resh.edu.ru/subject/lesson/5866/

https://resh.edu.ru/subject/lesson/5443/

https://lesson.edu.ru/lesson/alfaa4d34-

6352-4200-a4aa-8f21b34170e

83

Beimykiisie
MHOT'OrpaHHUKH. Teopema
Olinepa

22.04.2024

84

Beimykiisie
MHOT'OrpaHHUKH. Teopema
Oiinepa. [IpaBunpHbIe 1
ITOJTYIIPaBUJIbHBIE
MHOTOTpaHHUKHU

24.04.2024

85

86

87

KonrtponbHas pabora
"MHororpasHuku"
[TonsiTue BexkTOpa Ha
IIJIOCKOCTH U B
IIPOCTPAHCTBE

CymMma BEKTOpOB

24.04.2024

27.04.2024

06.05.2024

https://resh.edu.ru/subject/lesson/5724/



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5866/
https://resh.edu.ru/subject/lesson/5443/
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://resh.edu.ru/subject/lesson/5724/

88

89

PasHocTh BEKTOPOB

IIpaBuno
napajuleJienunena

08.05.2024

08.05.2024

90

91

VMHOXEHIE BCKTOpa Ha
YHCJII0

Pasnoxenune BekTopa 1o
6a3ucy TpEX BEKTOPOB, HE
JIeXKaIIKUX B OJHOU
IIJIOCKOCTH

13.05.2024

15.05.2024

92

93

CkansipHO€ IpOU3BEIEHUE

Beruucnienue yria Mexuy
BEKTOPAMH B
IIPOCTPAHCTBE

15.05.2024

20.05.2024

https://resh.edu.ru/subject/lesson/5723/

94

[Ipocrenimume 3anauu ¢
BekTopamu. KoopanHats!
CEpEIMHBI OTPE3KaA.

20.05.2024

https://resh.edu.ru/subject/lesson/6083/

95

96

97

98

IIpocreiiue 3anauu ¢
BEKTOpaMH. Beruucnenue
JUIMHBI BEKTOPA I10 €T0
KOOPJIHMHATAM.

[Ipocreiimume 3ana4um ¢
BekTopamu. Paccrosinue
Me>1<)1y ABYMA TOYKaAMHU.
[Ipocreiimue 3ana4um ¢
BekTopamu. [IpakTuueckas
pabora.

O06001menue u
cUcTeMaTH3aIns 3HaHWH

22.05.2024

22.05.2024

22.05.2024

27.05.2024

https://resh.edu.ru/subject/lesson/6083/

https://resh.edu.ru/subject/lesson/6083/

https://resh.edu.ru/subject/lesson/6083/

99

HrtoroBas KOHTpoOJIbHAS
pabota

29.05.2024



https://resh.edu.ru/subject/lesson/5723/
https://resh.edu.ru/subject/lesson/6083/
https://resh.edu.ru/subject/lesson/6083/
https://resh.edu.ru/subject/lesson/6083/
https://resh.edu.ru/subject/lesson/6083/

100 Hrorosas KOHTPOJIbHAasA

pabora 29.05.2024

101 CucreMaru3anus 3HaHUN 1 03.06.2024

102 HTOroBo€ MoBTOPEHHUE. 1 05.06.2024
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME
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