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INOACHUTEJIBHASA 3AITMCKA

['eomeTtpust sBiIsIETCS OHUM 13 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO 00mero o0pa3oBaHus, TaK Kak
obecrneunBaeT BO3MOXKHOCTh M3YUYCHMs AMCLUIUIMNH €CTECTBEHHO-HAYYHOIH HANpaBICHHOCTU U MPEAMETOB
ryMaHHUTapHOTo IUKIa. [IockoibKy Ioruueckoe MblIeHHe, GopMUupyeMoe npy U3y4eHUH 00ydaromuMuUcs
MOHSATUMHBIX OCHOB TI'€OMETPUM, IPU J0KA3aTE€IbCTBE TEOPEM M IOCTPOCHUM LIETNOYKH JIOTHUECKUX
YTBEP)KICHUM MpH pPEIIEHUHM TEeOMETPUYECKUX 3aJady, YMEHHE BBIIBUTaTb U OINPOBEPraTh T'MIIOTE3bI
HETMOCPECTBEHHO HCIONIB3YIOTCS IPU PEIIEHUHM 3a/ad €CTECTBEHHO-HAyYHOI'O IMKJIA, B YaCTHOCTH
¢bu3nveckux 3anad.

Ilenbp ocBoeHUst mporpaMmbl ydeOHOro kypca «l'eomerpus» Ha yriyOJIEHHOM YpOBHE — pa3BUTHE
WH/IWBUYAIBHBIX CIIOCOOHOCTEH OOyYaromuxcs TpH H3YYCHHH TEOMETPUH, KaK COCTaBJISIOIICH
npeaMeTHOW oOactn «MaTtemaTtuka U MHPOpMaTHKay depe3 00ecreueHne BO3MOKHOCTH TIPHOOPETCHUS 1
UCTOJIb30BaHUs Oojiee TIyOOKMX T€OMETPUYECKMX 3HAHUM M JEHCTBHM, CleUU(UYHBIX TE€OMETpUH, U
HEOOXOJUMBIX JUIsI YCIIEUIHOTO NpOo(ecCHOHANBHOTO 00pa3oBaHMs, CBSI3aHHOTO C HCIOJIb30BAHUEM
MateMaTHKu. [IpuopuTeTHBIMM 3a7ayaMu Kypca F€OMETpUU Ha yriayOlEHHOM YPOBHE, PacIIUPSIOUIMMH U
YCHJIUBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SBISIOTCS: - pacIIUpEeHUe MPECTaBICHNs O T€OMETPUN KaK 4acTu
MUPOBOH KyJIBTYPBI U (POPMUPOBAHHE OCO3HAHUS B3aMMOCBSI3U T€OMETPHUHU C OKPYKAFOIIUM MUPOM;
(dbopMHUpOBaHUE MPEJICTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaXHEHIIMX MaTeMaTHYECKUX
MOJIENAX, IO3BOJIAIOIIMX OIUCHIBATh M H3ydaTh pasHblE SBICHUS OKPYXKAlOIIEro MHpa, 3HaHHUE
NOHATUIHOrO ammapara mno pasfeny «CrtepeoMeTpus» ydeOHOTO Kypca TIeOMEeTpHH; - (OPMHpPOBAHUE
YMEHHUS BIIAJETh OCHOBHBIMH IOHATUSAMHU O NPOCTPAHCTBEHHBIX (PUIypax U MX OCHOBHBIMU CBOMCTBAMH,
3HaHue TeopeM, (OpMYyJT M YMEHHE HX MPUMEHATh, YMEHMs JOKa3bIBaThb TEOPEMbl M HaXOAUTh
HECTaHJAPTHBIE CIIOCOOBI PEIIeHUs 3a1a4; - (OpMUPOBAaHHE YMEHHUS PACIIO3HABATh HA YEPTEXKAX, MOJAEISIX U
B PEAJIbHOM MHMPE MHOTOTPAHHUKH U TEJIa BPAIIEHUs, KOHCTPYHUPOBAaTh T€OMETPUUECKHE MOEIIN;
dbopMHUpOoBaHWE TIOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO IIOCTPOCHUS MAaTEeMaTHYeCKHX TEOpHUH,
(GbopMHpOBaHNE TOHUMAHUS POJIM AKCHOMATHKH IIPHU MIPOBEIEHUH PacCyKICHUIA;

(dbopMHUpOBaHKE YMEHUS BIIAJETh METOaMU JI0KA3aTENIbCTB U aJITOPUTMOB PELICHUS, YMEHUS UX IPUMEHSTH,
IIPOBOAMTH JIOKa3aTEJbHBIE PpACCyXKIEHUS B XOJAE PEUICHUS CTEPEOMETPUYECKUX 3a7ad M 3aj1ad C
MPAaKTUYECKUM CO/ep)KaHueM, (OpMHUpOBaHHE TIPEACTABICHUS O HEOOXOJMMOCTH JIOKA3aTEeIbCTB TIPU
O0OCHOBAaHMU MAaTE€MaTHYECKUX YTBEPXKICHUH U pOJU AKCHOMATHKM B IPOBEAECHUHU JI€AyKTUBHBIX
pacCcyJAeHMUI; - pPa3BUTUE M COBEPIICHCTBOBAHME HHTEJUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
o0yyaromuxcs, MO3HABATEIbHON AaKTMBHOCTH, HCCIIEAOBATENBCKUX YMEHHMH, KPUTUYHOCTH MBIIUICHUS,
HHTEpeca K U3yYEHHUIO T€OMETPUH;

¢dbopmupoBaHue (DPYHKIMOHAIBHOM TI'PAaMOTHOCTH, pEJIEBAHTHOM TI'€OMETPUHM: YMEHHUS paclo3HaBaTh
IIPOSIBJIIEHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B pealIbHbIX )KU3HEHHBIX CUTYalUsAX
U TIpU M3YYCHUHM JPYTUX Y4eOHbIX NPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH H 3aKOHOMEPHOCTEH,
MOJIETTUPOBAHUS PEAJIbHBIX CUTYAlIUH, UCCIIETOBAHMSI IIOCTPOEHHBIX MOJIENEH, HHTEpIpETAlMH MOTYYEHHBIX
pe3yabTaToB. OCHOBHBIMU COJIEp)KATEIBHBIMHM JIMHUAMH y4eOHOro Kypca «I'eomerpusi» B 10—11 kmaccax
aBIsttoTCs: «lIpsiMble U MIOCKOCTH B MPOCTpaHCTBe», « MHOrorpaHHukn», «Tena BpameHus», «Bekropsl u
KOOpJMHATBl B IPOCTPaHCTBe», «JBmwxkeHus B mpoctpaHcTBe». ChopmynupoBanHoe Bo OI'OC COO
TpeOOBaHUE «yMEThb OINEPHPOBATH MOHATHSIMHY», PEIEBAHTHBIMH T'C€OMETPUU Ha YIIyOJEHHOM YPOBHE
ooyuenns B 10-11 kaccax, OTHOCHTCS KO BCEM COJIEp)KaTeNbHBIM JIMHHAM Y4YeOHOrO Kypca, a
(GbopMHpOBaHKE JIOTUYECKUX YMEHHUH paclpenensercss He TONbKO IO COAEP>KaTeJIbHBIM JIMHUSAM, HO U IO
rogam oOyuenus. CojnepxaHue oOpa30BaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOEHUS
@enepanbHOil paboyeil mporpaMMsbl, pacHpeAeaEHHbBIM MO TrojaM OOydeHHUs, CTPYKTYPHPOBAHO TaKUM
o0pa3om, YTOOBI KO BCEM OCHOBHBIM, TPUHIMIIMAIBHBIM BOIpocaM oOydarommecss 0Opamaiuch
HEOJHOKpPAaTHO. DTO TO3BOJIIET OPraHU30BaTh OBJIAJICHHE T€OMETPUYECKMMHU IMOHATHAMU M HaBBIKAMU
MOCJIeIOBATeIbHO U TOCTYNATENIbHO, C COOJIOJEHHEM IPHHLMIA [PEEMCTBEHHOCTH, a HOBBIE 3HAaHUS
BKJIIOYATh B OOIIYI0O CHCTEMY I'€OMETPHUYECKUX IMPEJCTABICHUH 0OYyYalOUINXCsl, paciiupsist U yrayouss e€,
00pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.



[lepexoq K H3Yy4YEHHIO TeOMETPUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJSET: CO3AaTh YCIOBHSA JUIS
maddepeHranuyn 00ydeHHs, MOCTPOCHHUS HWHIMBHIYabHBIX 00pa30BATEIbHBIX IMPOrpaMM, OOECIECUYHUTH
yriIyOaEHHOE M3y4YeHHE TeOMETPUH KaK COCTABIISIONICH yueOHoro npenmera «MaremMaTikay;

MOJTOTOBUTh OOYYaIOMIMXCS K NPOJNODKECHHIO H3yYeHHs MaTeMaTuku C yd€ToM BbIOOpa Oymymiei
npodeccuu, odecreunBas IPeeMCTBEHHOCTh MEKIY OOIIUM U MPO(ECCHOHATBHBIM 00pa30BaHHEM.

Ha usy4denue yueO6Horo kypca «I'eomerpus» Ha yriay0aéHHoM ypoBHe otBoauTcest 204 gyaca: B 10
kjaacce — 102 yaca (3 yaca B Heaenw), B 11 kiacce — 102 yaca (3 yaca B Hex).

MecTO Y4€0HOI0 MPeAMETa B YY€0HOM IJIaAHE IIKOJIbI

B cooTrBeTcTBHH ¢ KaeHAapHBIM y4eOHbIM rpadpuxom MBOY ®enoceesckoiit COLI
uM.B.M.Bepéxuna na 2024-2025 y4eOHbIii rog ¥ IIKOJbHBIM pacnucaHueM (YPOKH reoMeTpUH

B 10 Kk/1acce mpoBOASAITCS MO BTOPHUKAM, YeTBEpraM M NATHULIAM), (pakTHYecKH pa3padoTaHHasA
MHOI0 pa0oyasi MporpaMMa npeaycMaTpuBaeT U3y4YeHue npeaMera B Kojanvyectse 98 yacos.
IIporpamma O0yaer BbINOJIHEHA B IOJTHOM 00bEéMe 32 CHET YPOKOB MOBTOPEHMS.

B coorBeTcTBHH ¢ KaneHAapHBIM Yy4eOHbIM rpadpuxom MBOY denoceesckoit COLI
uM.B.M.Bepéxuna Ha 2024-2025 y4eOHblii o U IIKOJIbHBIM pacnucaHueM (YPOKH reoMeTpUM

B 11 KJ1acce MpoBOAATCS MO MOHEACJIbHUKAM, YeTBEPraM H NATHHLAM), (pakTHYeCKH pa3padoTaHHasA
MHOI0 pado4asi MporpaMma npeaycMaTpuBaeT u3dyueHue npeamera B koandecrse 100 yacos.
IIporpamma Oyner BbINOJHEHA B MIOJJHOM 00bEMe 32 CYET YPOKOB OBTOPEHHS.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJJTHEI'O OBIIIET'O OGPA3OBAHUS
JIMYHOCTHBIE PE3YJIBTATBI
1) rpaxkpanckoe BocnMTaHHe: C()OPMHPOBAHHOCTH TPAKIAHCKOHW MNO3MUIMH 00ydarolerocss Kak
AKTHBHOIO0 W OTBETCTBEHHOI'0 YJIEHA POCCHICKOro o0uiecTBa, MpeacTaBjJieHHEe 0 MaTeMaTH4YeCKHX
OCHOBAX (PyHKIIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYP, SIBJCHH, NMPOUEeAYP I'PAKIAHCKOr0 001IeCcTBA
(BbIOOpBI, Ompochl W Jpyroe), yMeHHe B3aMMOJCHCTBOBATh € CONHAJLHBIMH HMHCTUTYTAMH B
COOTBETCTBHH ¢ X QYHKIMAMH U HA3HAYEHUEM;
2) nmaTpuoTHYeCKOe BOCHUTAHHE: CPOPMHPOBAHHOCTH POCCHUIMCKON TIPAXKIAHCKON HIAEHTHYHOCTH,
YBaKEHHsl K MNPOLLIOMY M HACTOSIIEMY POCCHIICKOM MATEeMATHKH, LHEHHOCTHOe OTHOLIEHHEe K
AOCTUKEHUSIM POCCHMCKUX MAaTEeMATHKOB M POCCHHCKON MaTeMAaTH4YeCKOM IIKOJbI, UCIOJb30BAHUE
3THX I0CTHKEHHMH B IPYTrUX HAYKaX, TEXHOJIOTHAX, c(hepax IKOHOMHUKH;
3) AYXOBHO-HPABCTBEHHOE BOCIHUTAHHME: OCO3HAHME JTYXOBHBIX IEHHOCTEH POCCHUIICKOro Hapoaa,
copMHPOBAHHOCTH HPABCTBEHHOI'0 CO3HAHUS, 3THYECKOI0 NMOBEACHHS, CBI3AHHOIO ¢ MPAKTUYECKUM
NpUMEHeHHeM [JOCTH:KCeHUH HayKM M JeATeJIbHOCTBI0 YYEHOro, OCO3HAHME JIMYHOIO BKJIaga B
NMOCTPOeHHe YCTOHYMBOI0 OyayIero;
4) JcrTeTHYecKOe BOCHUTAHHME: J3CTETHYECKOe OTHOIICHHEe K MHPY, BKJIKYAA ICTETHKY
MaTeMaTH4YeCKHX 3aKOHOMEPHOCTeH, 00beKTOB, 32124, PelIeHUil, paccyKIeHHii, BOCIPUMMYHUBOCTb K
MaTeMATHYeCKUM ACMEKTaM Pa3JIMYHbIX BUI0B HCKYCCTBA;
5) ¢pusuyeckoe BocnmuTaHue: c(PpOpMHUPOBAHHOCTH YMEHHS NMPHUMEHATh MaTeMaTHYeCKHe 3HAHMSA B
HHTepecax 310pOBOro U 6e30macHoOro o0pasa ’KU3HHM, OTBETCTBEHHOE OTHOLLIEHHE K CBOEMY 310POBbIO
(310poBOe mNHMTAHHWE, COAJTAHCHPOBAHHBIN PeXUM 3aHATHH W OTAbIXAa, peryiasipHas dQusnvecKas
AKTHMBHOCTb), (H3HYECKOe COBEPLIICHCTBOBAHHE IIPH 3aHATHAX CHOPTHBHO-0310POBHMTEILHOM
NAeATeJIbHOCTBIO;
6) TpynoBoe BocnHTaHHMe: TOTOBHOCTb K TpPYAy, OCO3HAHHME IEHHOCTH TPYAOJIIO0Hs, HWHTepec K
pa3imuHbiM  chepaM mnpodeccHOHAIBLHOH JAeSITeJIbHOCTH, CBSI3AHHBIM C MATEeMATHKOW H eé
NPWJIOKEeHUSIMH, YMEHHE COBEpPHIATh OCO3HAHHBIN BHIOOP Oyayuied mpogeccMu M peaM30BbIBATH
cOOCTBEeHHbIE KU3HEHHBIE IJIaHbl, TOTOBHOCTh M CIOCOOHOCTH K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
€caM000pa30BAHMI0 HA MNPOTSKEHUM BCeH KU3HHM, TOTOBHOCTb K AKTMBHOMY YYACTHIO B pellCeHUH
NMPaKTHYECKHUX 32/1a4 MATEMATHYEeCKO HANIPABJICHHOCTH;
7) 3KOJ0rHYecKOe BOCHUTAHHME: C(POPMHPOBAHHOCTHL JKOJOIMYECKON KYJIbTYpPbl, IOHMMaHHUe
BJIUSIHUSI COLMAJIBHO-)KOHOMHMYECKHX NPOLECCOB HA COCTOSIHME NMPHPOAHONW M COLMAIBHOW Cpeabl,
OCO3HaHHEe TIJ00AJbHOI0 XapaKkTepa »3KOJOITMYecKHX IpodjeM, OpHEHTAllUsi HAa TPUMEHeHHe
MaTeMATH4YeCKUX 3HAHUM [UIsl pelleHHMsl 3a1a4 B 00J1aCTH OKpPYyKAWIIed cpeabl, IJAHUPOBaHHE
NMOCTYNKOB M OLEHKH X BO3MOKHBIX MOCJIEACTBHIM VISl OKPYKaouiel cpeabl; 8) HeHHOCTH HAYYHOI' 0
NMO3HAHMSA:C(POPMHUPOBAHHOCTb  MHMPOBO33PEHHS, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO
Pa3BMTHSI HAYKH W OOILIeCTBEHHON NPAKTHKH, MOHMMAHHME MaTeMaTH4YecKOll HaykMm Kak cdepbl
YyeJIOBEYeCKOM /1eATeJIbHOCTH, ITANOB e¢ pa3BUTHS W 3HAYUMOCTH /ISl PAa3BUTHA LUBHJIM3ALMH,
OBJIA/ICHUE SI3IKOM MAaTeMATHKH U



MaTeMaTHIeCKOM Ky.]'[BTypOfI KaK CpCACTBOM IIO3HAHHA MHpPA, TOTOBHOCTL OCYHICCTBJIATHL MPOCKTHYIO U
HCCIEA0BATCIILCKYIO ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIEe 1eHCTBHS

ba3oBble Jornyeckue AelCTBUSA:

BBISIBJISITH U XapaKTEpHU30BaTh CYIIECTBEHHBbIC NPU3HAKKM MaTEMaTHYECKHX OOBEKTOB, MOHATHUH,
OTHOLICHUN MEXIY MOHATHAMHU, (POPMYIUPOBATH ONpEICICHHs MOHATUH, yCTaHABIMUBAThH CYIIECTBEHHBIH
MPU3HAK KJIacCU(UKAIMK, OCHOBAHUS I 0OOOIIECHUS U CPaBHEHUS, KPUTEPUHU TIPOBOJUMOTO aHAIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30BBIBATH CYKIICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC,
€IMHUYHbBIC, YaCTHBIC U OOIIHE, YCIOBHBIE;

BBIABJIISITH MAaTCMATUYCCKUEC 3aKOHOMepHOCTI/I, B3aUMOCBA3U U HpOTI/IBOpe‘-II/ISI B (I)aKTaX, JaHHBbIX,
Ha6J'IIOI[eHI/I$[X 158 YTBep)KI[eHI/H[X, npez[naraTL KpI/ITepI/II/I IJIA BBIABIICHUSA 3aKOHOMepHOCT€fI 158 HpOTI/IBOpe‘{Hﬁ;

JeNaTh  BBIBOJABI C  HMCIOJIb30BAHUEM 3aKOHOB JIOTUKHM, JEAYKTHUBHBIX W  HWHIYKTUBHBIX
YMO3aKIJIIOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

HpOBO,Z[I/ITI: CaAMOCTOATCIBbHO O0Ka3aTcJIbCTBA MAaTCMATHUUYCCKUX yTBep)I(,Z[GHI/If/'I (HpHMBIe n OT
IIPOTUBHOI'0), BBICTPAWBATh apryMEHTAlMI0, MPUBOAMUTH IMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC CYXKJICHHS M BBIBOJIBI;

BBIOMpaTh cIOCO0 pelieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOUPATh
HauboJee MOAXOAIIUN ¢ YIETOM CAMOCTOSTETTFHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTebLCKHe AeiiCTBHS:

HCIIOJTh30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT TO3HAHUA, (OPMYITHPOBATH BOMPOCHI,
¢bukcupyoIe mpoTUBOpedne, npodieMy, YCTaHABIMBATh UCKOMOE M JaHHOE, (OpPMUPOBATH TUIIOTE3Y,
apryMeHTHUPOBATh CBOIO ITO3UIMIO, MHEHHUE,

MPOBOJIUTH CAMOCTOSITEIFHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIIECIOBAHUE IO YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBJIEHHWS, TIPOIECCa, BBISABICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMHU, SIBJICHUSAMH, IPOIIECCaMU;

CaMOCTOSITENIEHO ~ (hopMyNupoBaTh O00OOIIEHUS W BBIBOABI IO  pe3yJbTaraM MHpOBEAEHHOTO
HAOJIIOJICHUS, WCCIICAOBAHUS, OIICHUBATh JOCTOBEPHOCTh TIOJYUYCHHBIX pE3yJIbTaTOB, BBIBOJOB H
000011eHMIT;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTUE IIPOIECCa, a TaKKE BBIJBUTaTh MPEAMNOJIONKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH JACPUIUTH WHPOPMAIINHU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BOINPOC W ISl PEUICHUS
3aJ1auu;

BbIOMpaTh MH(OPMALIMIO U3 UCTOYHHKOB Pa3IMYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMAaTU3UPOBATH U
MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U ()OPM MPEICTaBICHUS;

CTPYKTYpHUpOBaTh HWHGOPMAIHMIO, TPEACTABIATE €€ B pPa3IMYHBIX (QOpMax, WLIFOCTPHPOBATH
rpaguvecKu;

OLICHHUBATh HAAEKHOCTh MH(DOPMAIIHH IO CAMOCTOATEIHHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHnKaTHBHBIE yHUBepPCAJIbHbIEC YUeOHbIE 1eCTBHA
OO0menue:
BOCIIPUHUMATh U (HOPMYIIUPOBATh CYKJEHUS B COOTBETCTBUU C YCIOBUAMU U LIEISIMU OOIIEHUS, SICHO,
TOYHO, 'PAMOTHO BbIpaXkaTb CBOIO TOUKY 3PEHMS B YCTHBIX M MMCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS I10
XOJy pelIeHus 3ajaul, KOMMEHTHUPOBATh MOTYUYEHHbIN pe3ybTar;



B X0/i¢ OOCYXKIEHHUS 33/1aBaTh BOIPOCHI MO CYLIECTBY 00CY)XIaeMOM TEMBbI, MPOOIEMBbI, perraeMoil
3aJ]auu, BBICKA3bIBATh WUJICH, HAIICJICHHBIC HA TIOUCK PEIICHHS, COTIOCTABIISTH CBOM CYKIEHHS C CYKICHUIMHU
APYTHX YYaCTHHKOB JHaliora, OOHApy>KMBaTh pa3lIW4yMe M CXOJACTBO MO3UIMHA, B KOPPEKTHOH ¢opme
(bopMyIUpOBaTH pa3HOTIaCHs, CBOM BO3PAKCHHS;

NPEACTAaBIATh  pe3yJdbTaThl  pEIICHHUs  3aJauyd, OKCIEPHUMEHTa, HWCCIICAOBAaHUs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpAaTh (opMaT BBICTYIUICHHS C YYETOM 3a/1ad TPE3eHTAMd U O0COOEHHOCTEH
ayAUTOPHU.

PerynsiTuBHble yHHBepcaJibHbIe y4eOHbIe AelicTBUS

Camoopranmnsanus:

COCTABIIATH TUIAH, AITOPUTM PEUICHHS 3aJaud, BHIOMPATh CHOCOO PEHICHUS C YYETOM HMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb U KOPPEKTHPOBATh BApUAHTHI PEIIECHUH C
y4€TOM HOBOI MH(OpMAITHH.

CaMOKOHTPOJIb, YMOIHOHAIbHBIH HHTEJIEKT:

BJIa/JIETh HABbIKAMHU II03HABATENbHOM pe(IeKCUM Kak OCO3HAHMS COBEpPIIAEMBIX JEUCTBUN U
MBICIMTENbHBIX NPOLECCOB, UX PE3y/IbTAaTOB, BIAJAETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpolecca
U pe3yJbTaTa PEIICHUs MaTEMaTHYECKOH 3a1a4un;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PELICHUM 3a/1a4d, BHOCUTb KOPPEKTUBBI B
JeSITENIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBbCTB, JaHHBIX, HAACHHBIX OIINOOK, BHISIBIEHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIU U YCIOBUAM, OOBSICHATh HNPUUYMHBI JOCTHKEHUS WIH
HEIOCTHXEHUS Pe3yIbTaTOB JEeATEIbHOCTH, HAXOIUTh OINOKY, AaBaTh OLEHKY IPUOOPETEHHOMY ONBITY.

CoBMmecTHas 1eATEIbHOCTD:

MOHMMATh W HUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON M WHAWBUIYaIbHOH pabOTHI MPHU pEIICHUH
y4eOHBIX 3a7ay, MPUHUMATh I€JIb COBMECTHOM MESTENbHOCTH, IJIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paloThl, pacipeAesTh BUAbI padOT, JOrOBapUBAThLCS, 00CYkKaTh MPOILECC U pe3ybTaT paboThl, 0000I11aTh
MHEHHS HECKOJIbKUX JTIOJICH;

Y4acTBOBATh B IPYNIIOBBIX (hopMax paboThl (00CyxaeHus, 00OMEeH MHEHUH, «MO3TOBBIC IITYPMbI» U
UHBIE), BBIIIOJIHATh CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOM JEHCTBUSA C APYTUMH WIEHAMH KOMAaH/IbI,
OLIEHMBATh Ka4eCTBO CBOETO BKJIa/a B OOLIMI MPOAYKT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMHU
B3aUMOJCUCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K konmy 10 kiaacca o0yyaronuiicss HAy4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHATHAMU CTEPEOMETPUM NpU pEIIEHUH 3aJad M|
MIPOBEICHUU MaTEMaTHYECKUX PAaCCyKACHUM;

® [IPUMEHSTb aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX MPH PEILICHUH F€OMETPUUECKUX 3a/1a4;

e KjaccU(UUUPOBATh B3aWMHOE pACIHOJOXKEHHE TMPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPHUPOBATH MOHATHAMHU, CBSI3aHHBIMM C YIJIaMH B IPOCTPAHCTBE: MEXAY NMPSMBIMHU B
MIPOCTPAHCTBE, MEKAY MPSAMON U MJIOCKOCTHIO;

e CcBOOOJIHO ONEPHPOBATH NOHATUIMM, CBI3aHHBIMU C MHOTOIPaHHUKaMH;

e CcBOOOJIHO pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (MpU3Ma, NUpaMuia, IPSIMOYTOJIbHbIHI
napasienenumnen, Kyo);

e KJaccu(UUIUPOBATh MHOIOI'PAHHHUKH, BEIOMpPAs OCHOBAHUS AJIS KIaCCU(PHUKAINN;

e CcBOOOJIHO ONEPUPOBATH MOHATHIMM, CBSI3aHHBIMHU C CEUEHUEM MHOTOIPAaHHUKOB IJIOCKOCTBIO;

®  BBINOJIHATH MApaAJIEIbHOE, LIEHTPAIbHOE U OPTOrOHAJILHOE IPOEKTUPOBAHNE (PUTYp HA IIOCKOCTb,
BBITIOJTHTH M300paKeHUsI PUTYP Ha TIOCKOCTH;



CTPOUTH CEYCHUS MHOTOTPAHHHKOB Pa3IMYHBIMH METO/AMH, BBIIOJIHATH (BBIHOCHBIC) IUIOCKHE
YepTEeXXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH TUIOMIAIM IOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MHpaMUa), TEOMETPHUECKUX Tell
C IpUMEHEHHEeM (HopMyT;

CBOOOJHO OINEPHPOBATH MOHATHAMH: CHMMETPHs B IPOCTPAHCTBE, IIEHTP, OCb U IUIOCKOCTb
CUMMETpPHH, LIEHTP, OCh U MIOCKOCTh CAMMETPHHU (UTYPHI,

CBOOOJHO OIEPUPOBATH TOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpJMHAaTaM B
MIPOCTPAHCTBE;

BBINOJIHATH ICHCTBHS HAJl BEKTOPAMHU;

pemaTh 331a4l Ha JOKa3aTeIbCTBO MAaTEMAaTHUECKUX OTHOIICHUH M HAX0XK/IEHUE TeOMETPUYECKIX
BEJIMYUH, MPUMEHSS W3BECTHBIC METOABI IPU PEIICHUH MAaTeMAaTUYEeCKHUX 3a7a4 MOBBIIICHHOTO U
BBICOKOTO YPOBHSI CJIOKHOCTH;

MPUMEHSTH MPOCTEHIINE TPOTPaMMHBIE CPEJCTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
MIPH PEUICHUN CTEPEOMETPUIECKUX 3a/1aY;

W3BIIEKaTh, NPeOoOpa30BHIBATE ¥ HWHTEPIPETHPOBATH HMH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpu4ecKux (Urypax, mpeAcTaBICHHYIO HA YepTeKaxX U PUCYHKaX;

IPUMEHSATH MTOJyYCHHBIC 3HAHUS Ha IPAaKTHKE: CPAaBHUBATH M AaHAJM3HPOBATh PEabHBIC CUTYAIUH,
OPUMEHATh  HM3YYCHHBIE TOHATUS B  TIpolecCCe IOWCKA  PEIICHHS  MaTeMaTH4ecKd
cOpMyITHUpPOBaHHON MNPOOIEMBI, MOJECIUPOBATH pEaJbHbIE CHTYallMH Ha S3bIKE T'COMETPHH,
UCCIIEZIOBAaTh TOCTPOCHHBIE MOJEIHM C HCIOJIb30BAHUEM T€OMETPHUYECKUX IMOHATUH U TEOpEM,
ammapara anreOpsl, perarh NpakTHYeCKUe 33aauu, CBSI3aHHBIE C HAXO0XJIEHHEM T€OMETPUYECKUX
BEJINYHH;

UMETh TPE/ACTaBICHHUS OO0 OCHOBHBIX JTalax pa3BUTHUS TEOMETPHHM KaK COCTaBHOM YacTh
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiaacca o0yyaronuiicss HAy4uTCs:

CBOOOZHO ONEpPHPOBATh IOHATHSIMHU, CBS3aHHBIMH C IWJIMHIPUYECKOH, KOHUYECKOW U
cepruecKoil MOBEPXHOCTIMH, OOBSICHATH COCOOBI MOTyYESHNUS;

OIIEPUPOBATH TOHITUSIMH, CBSI3aHHBIMH C TEJIAMH BPALICHUS: LWIMHAPOM, KOHYCOM, chepoil u
1apoM;

pacro3HaBaTh Teja BpalleHus (IIHHAP, KOHYC, cdhepa u map) U 00BSICHATh CIIOCOOBI MOTy4YEeHUs
TEJ BPALLCHHS;

KJaccu(pUIMpoBaTh B3aMMHOE PACIIONIOKEHHE C(epbl U TUIOCKOCTH;

BBIYHCIIATh BEJIUYMHBI 3JCMEHTOB MHOTOTPAaHHMKOB W TEN BpAIlCHHs, OOBEMBI M IUIOIIAIN
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAILLICHUS, TEOMETPUUYECKUX TeJl C IPUMEHEHHEM (HOpMYT;
CBOOOJHO ONEpUPOBATH MOHATHSMH, CBSI3aHHBIMM C KOMOWHAIMAMU Tel BpaLICHUA W
MHOTOTPaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy M ONMUCAHHBIA OKoJo cdepsl, cdepa,
BITMCaHHAsI B MHOTOTPAaHHUK WJIH TEJIO BPAILICHHS,;

BBIUUCIIATH COOTHOIIECHHS MEXKTy TUIOIIASIMH ITOBEPXHOCTEH 1 00BEMaMU TIOJJOOHBIX TEIT;
n300pakaTh Hu3ydaemble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) IUIOCKHME YEPTEKHU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (GUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHUS TEJ BPAIICHUS;
W3BIICKaTh, HWHTEPIPETHPOBATE M TPEOOPa3OBHIBATH HH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIEPAlUH HaJl BEKTOPAMU;

3aaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;

pemate TeOMETPHUYECKHE 33Ja4d Ha BBIYMCICHUE YIJIOB MEXKIY MNpPSIMBIMH U TUIOCKOCTSIMH,
BBIYHCIICHUE PACCTOSHUH OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/1a MPH PEIICHUH;



CBOOOJTHO ONEPUPOBATh MOHATUSAMHU, CBSI3aHHBIMH C JBH)KEHHUEM B IPOCTPAHCTBE, 3HATh CBOWCTBA
JIBMOKCHH;

BBINOJIHATh M300paKeHUS MHOTOTPAHHUKOB M TeJl BpAaLleHHUs NpU MapajljiebHOM IepeHoce,
LEHTPAJIbHOM CHUMMETPHUM, 3E€PKJIbHOM CHMMETPHUH, IIPU IOBOPOTE€ BOKPYI  INPSAMOH,
npeoOpazoBaHus O100US;

CTPOUTb CEYEHHMs] MHOTOTPAaHHMKOB W TEJ BpalleHMs: CEYeHMs ILWIMHApa (MapauielbHO H
MEPHEeHIUKYJSIPHO OCH), CEYEeHHs KOHyca (TmapajuieibHble OCHOBAaHUIO M IPOXOJAIIUE Yepe3
BEpIINHY ), CEUCHUS 11apa;

HCIOJIb30BAaTh  METOABI  NOCTPOEHUS  CEYECHHMH: METON  CJIENOB, METOJ  BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJ IEPEHOCA CEKYILEHN TIOCKOCTH;

JOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHUS;

IPUMEHATh FeOMeTpudecKkue (PakThl Ui PELICHUs CTEPEOMETPUUYECKHX 3aay, MPeInoIararonmx
HECKOJIBKO LI1aroB PeIleHHs, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HEBHOU (hopMe;
pelaTh 3a1a4u Ha J0KA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUN U HAXO0XKICHUE F€OMETPUIECKHUX
BEJINYHH;

IIPUMEHSTh NPOTPaMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI NIPU PEIICHUU
CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHSTh IIOJY4YEHHBIC 3HAHMS Ha IIPAKTUKE: CPaBHUBATh, AHAJIM3UPOBAaTh W OLEHUBATh
peasbHbIE CUTYyallMM, IPUMEHATh W3YUYCHHbIE MOHATHUSA, TEOPEMBI, CBOMCTBA B IPOLECCE MOUCKA
pelIeHust MaTeMaTHYeCKH CPOPMYIUPOBAHHON MPOOIEMbI, MOACTUPOBATh peaibHbIE CUTyallud Ha
SI3bIKE TE€OMETPUM, HCCIEAOBATh ITOCTPOCHHBIE MOJENM C HCIOJIb30BAHMEM TI'E€OMETPHUUYECKHUX
NOHATUI M TeopeM, ammapata anreOpbl, pelmarb MPAKTHUYECKHE 3aJauyd, CBSI3aHHBIE C
HaXO0XJAECHUEM F€OMETPUUECKUX BEJINYMH;

UMETh MpeAcTaBleHUs 00 OCHOBHBIX J3Tamax pa3BUTHS TEOMETPUM KaK COCTaBHOM YacTu
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUS CTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTh, HpocTpaHcTBO. IloHsTHe 00
AKCHOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHM U CIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHHe TpsAMBIX B INPOCTPAHCTBE: IIEPECEKAIONIUECS, NapajuIeIbHBIE U
cKkpemuBamomuecs npsaMble. [lpusHakn ckpemmBamomuxcss NpsAMblX. [lapannenbHOCT NpsAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: INApaJUICIbHBIE IPSMbIE B IIPOCTPAHCTBE, NMAPAJLIEIBHOCTh TPEX MPSAMBIX,
napajieIbHOCTh TPSIMOW M TUIOCKOCTH. [lapasyensHoe W IEHTpaldbHOE IMPOSKTUPOBAHHE, M300pakKeHUE
¢uryp. OCHOBHBIE CBOWCTBA MapaJUICILHOTO MPOEKTHpOBaHUA. M300pakeHune ¢uryp B THapayieabHOU
IIPOEKIMHA. YTIIIBI C COHAIPAaBJICHHBIMM CTOPOHAaMH, YIoJl MeEXAy MpsSMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEH: IApaJUICIbHBIE IIJIOCKOCTH, CBOWCTBA IIapajUICIBHBIX IIJIOCKOCTEM.
[Ipocreiimme npocTpaHCTBEHHBIE (UIYpHl HAa IUIOCKOCTH: TETPAadAp, MapaulesenuIes], MOCTPOCHUE
CCUYCHHUH.

[lepneHIUKYISIPHOCTD NPSAMOM U INIOCKOCTH: NEPIEHANUKYJISIPHBIE NIPSIMBIE B IPOCTPAHCTBE, NPSIMbIE
NapajuleIIbHbIE U MEPICHAUKYJIAPHBIE K IIJIOCKOCTH, MPU3HAK MEPIECHIUKYIIIPHOCTH NPAMOU U INIOCKOCTH,
TeopeMa O MPsIMOW MEepHNeHAUKYJSAPHON MiIockocTu. OpToroHanbHOE MpoeKkTupoBaHue. llepneHauKysp u
HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOIL 10 MIOCKOCTH, MPOEKIMS (HUTYPbI
Ha IUIOCKOCTh. lleprneHauKynsapHOCTh INIOCKOCTEH: INPU3HAK NEPHEHAMKYJISIPHOCTH IBYX IIJIOCKOCTEH.
TeopeMa 0 TpEX NEPHEHANKYIISAPAX.

VYrubl B MPOCTPAHCTBE: yroid MEXKAY IPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIM yIOJ, JMHEHHBIM YTroJ
IBYTPaHHOro yria. TpéXrpaHHbIil 1 MHOTOrpaHHbIe yribl. CBOMCTBA IVIOCKUX YIVIOB MHOTOIPaHHOIO yTJIa.
CBolicTBa IUIOCKMX M IBYTPaHHBIX YTJIOB TPEXIPAHHOTO yria. Teopembl KOCHMHYCOB M CHHYCOB JUIS
TPEXTPAHHOTO yIJa.

MHororpaHHuKH

Buael MHOrOrpaHHUKOB, pa3BEpTKa MHororpaHHuka. lIlpusma: n-yrompHas npusma, npsmas u
HaKJIOHHasi MpHU3Mbl, OOKOBas M TMOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunesn, NpsIMOYTOJbHBIN
napajuleJienunesa U ero cpoicrsa. Kparuaiimme myTy Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
IIpoctpanctBenHnas teopema Iludaropa. Ilupamuga: n-yronbpHas nupamuja, NpaBUIbHAsS U yceuEHHas
nupamuibl. CBolicTBa péOep U OOKOBBIX I'paHel NpaBUIbHOM mupamuibl. [IpaBuibHbBIE MHOTOIPAHHUKHU:
IIpaBWIbHAsA TpU3Ma W IpaBWIbHAs NHMPaMUJa, NPAaBWIbHAs TPEYrojbHAas NHPaMUAA U IPABHIBHBIN
TeTpa’ip, Kyo. IlpencraBienne o mpaBUiIbHBIX MHOTOIPAaHHUKAX: OKTA3p, JOJACKAdIp U UKOCAIP.

Bbuncnenue >1€MEHTOB MHOTOTPaHHHMKOB: pEOpa, nauaroHanu, yriael. Ilmomanbs OGOKOBOMA
MOBEPXHOCTH W TIOJHOW IOBEPXHOCTH MPSMOW MPHU3MBI, IUIOMAJb OCHOBaHUI, TeopemMa O OOKOBOM
MMOBEPXHOCTU MPSAMOMN Tpu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPABUIHHOM IMHPAMHU/IBI,
TEeopeMa O IJIOLAAHN yCEUEHHON MUPaMUIbI.

CuMMeTpHsl B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPHUM IPAaBUIBHBIX MHOTOIpaHHUKOB. CUMMETpHS B
IIPAaBUJILHOM MHOTOIPAaHHHMKE: CUMMETpUS Napajuieienunea, CAMMETPHS IPABWIBHBIX IPU3M, CUMMETPUS
IIPABWJIBHOM UPaMUJBI.

BekTophl M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPBI
KOJUIMHEApHBIE, COHANPABICHHBIC W ITPOTHBOIIOJIOKHO HAIIPaBICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIeHCTBHs C BEKTOpPAMM: CJIOKCHHME M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXCHHE
BEKTOpa Ha uncio. CBONCTBA CIOXKEHUS BEKTOpOB. CBONMCTBA yMHOMKEHHUS BEeKTOpa Ha uucio. Ilonsrtue
KOMILIaHapHbIe BEKTOpHL. [Ipu3Hak komIuianapHocTu Tpéx BeKTopoB. [IpaBuno napamnenenunena. Teopema
O pa3JIOKEHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpsmMoyrosibHas cucrema KOOpAMHAT B



npoctpanctBe. KoopaunaTte! BekTopa. CBsi3b MEXKIY KOOPAMHATaMU BEKTOpAa U KOOpJAUHATAMM TOYEK. YTOI
Mexay BekropaMu. CKasipHOE IPOU3BEIEHUE BEKTOPOB.
11 KJIACC

Tena Bpamenus

[ToHATHS: TUIMHAPHYECKAs MOBEPXHOCTh, KOHHWYECKAs MOBEPXHOCTh, chepuyecKkas MOBEPXHOCTb,
oOpa3yromue moBepxHocTer. Tena BpalleHus: MIIHHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe
pacrojioxkeHue cdepbl U MIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M300pakeHue Ten BpalleHUs Ha
wiockocT. Pa3Béprka nunuuapa u konyca. Cummetpus chepsl U mapa.

O6BéM. OcHOBHBIE cBOICTBa 00BEMOB Ten. Teopema 06 00bEME MPAMOYTOIBFHOTO MapalieNenuneaa
u cienctBus 3 He€. OOBEM TPAMOI M HAKIIOHHOHM NPU3MBI, IWJIMHIPA, MTUpaMuabl U KoHyca. O0BEM mrapa
U I1apOBOT0 CErMEHTA.

KoMOunHanmu Ten BpaiieHuss 1 MHOTOrpaHHUKOB. [Ipu3Ma, BIrcaHHas B HMUJIWHAP, OMUCAHHAS OKOJIO
mwimHapa. Ilepeceuenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u cdepsl miockoctsio. [Tonarue
MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cpepsl, chepsl, BIMCAHHONH B MHOTOTPAHHUK WJIM TEJIO BPAILICHHS.

[Tnomane MOBEpXHOCTH NUIUMHAPA, KOHYCca, Tutomanas cdepol u e€ yacteit. [logodue B mpocTpaHCcTBeE.
OTtHotenne 00BEMOB, MIIOMIAAeH MOoBepXHOCTEH Moao0HbIX uryp. [IpeoOpasoBanue mog00us, TOMOTETHS.
Pemenue 3a1a4y Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOMOB.

[locTpoeHue cedeHHI MHOTOIPAaHHUKOB U TeJl BpAlllEHUs: CEYEHMs] LMIMHApa (MapajsieNbHO U
MEPIEeHIUKYISIPHO OCH), CEYeHHs] KOHyca (MapaljiesibHble OCHOBAHUIO M MPOXOJSIIME Yepe3 BEpUIMHY),
CEYCHHS IIapa, METOAbI MOCTPOCHHS CEUCHUN: METO/I CIIEZIOB, METO/I BHYTPEHHETO MPOSKTUPOBAHUS, METO/
IIEPEHOCa CEKYIEHN TIOCKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepainuu Haja BeKTopamu. BekTopHoe yMHOXEHHE BEKTOpoB. CBoiCTBa
BEKTOPHOTO yMHOXeHHs. [IpsiMoyronbHas cuctemMa KOOpIWHAT B MpocTpaHcTBe. KoopAWHATHI BEKTOpa.
Paznoxenue BexTopa o 6aszucy. KoopauHaTHO-BEKTOPHBIA METO/ IIPU PELICHUN TeOMETPUUYECKUX 3a1a4.

JABuKeHHs B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. Ortobpaxenus. JI[BmwkeHuss u paBeHCTBO (uryp. OOmme CcBOWCTBa
IBUKeHU. BUIBI MBMKEHUI: MapaienbHblii IEPEeHOC, IEHTPalbHAs CUMMETPUs, 3epKajibHasi CHMMETPHS,
MOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus nonobust. [Ipsmas u cdepa Diinepa.






TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/

HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl

BBeneHnue B crepeoMeTpuIo

B3aumHoe pacnoJiokeHue NPpSIMbIX B
NPOCTPAHCTBE

IMapajutebHOCTH NPAMBIX U IJIOCKOCTEN B
NPOCTPAHCTBE

IlepneHAUKYAAPHOCTL NPAMBIX H
IUIOCKOCTEH B IPOCTPAHCTBE
Yriabl 1 paccTOSAHUA
MHororpaHHMKH

BekTopsbl B mpocTpaHcTBE

IToBTOpEHue, 00001IeHNE U CHCTEMATH3 AL
3HAHMI

OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME

KoanuyecTBO 4acoB

Bcero

23

25

16

12

98

KonTpoibHbIe
padoThI

IIpakTHyeckne
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl



11 KITACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
NPorpamMmslI

AHanuTn4eckasi reoMeTpHst

[ToBTOpEeHME, 0000IIEHNE U CHCTEMATU3AIINS
3HAHUI

O06BbEM MHOTOTpaHHHKA

Tena BpareHus

[Tnomany moBEpXHOCTH U OOBEMBI KPYTIIBIX
Tell

JBrxeHust

[ToBTOpeHMEe, 0600IIEHNE U CHCTEMAaTU3aIIUs
3HAHUU

OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

KoanuyecTBO 4acoB

Bcero

15

15

17

24

15

100

KonTpoJibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl






IHOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC

KoanuyecTBO 4acoB

IpakT
Ne KoHnTtpous P Hara JJleKTPOHHbBIE HU(PPOBLIE 00pa3oBaTeIbHbIE
Tema ypoka Bceer yec

n/n HbIE U3y4eHH s pecypchl
0 KHe

0
paboTh! padoThI

OcHOBHBIE IpaBUJIa
H300paKeHusl HA PUCYHKe

https://resh.edu.ru/subject/lesson/4677/start/1903
IVIOCKOCTH, MAPaJLIeJIbHBIX 1 0 0

03.09.2024 7/

NPSAMBIX (0TPE3KOB),
cepeIMHbI OTPe3Ka

IonsiTus cTepeomMeTpuu:
TOYKA, NPAMAs, IJIOCKOCTh,
npocrpancTtso. OCHOBHbIE
NpaBuJIa u300pa’keHust Ha .
1 0 0 https://resh.edu.ru/subject/lesson/4747/start/
PHMCYHKe IJIOCKOCTH, 05.09.2024
napauieJbHbIX NPAMBIX
(oTpe3KoB), ceperHbI
oTpe3Ka

IHoHsiTHA: NepecekarIMecs

IJIOCKOCTH, NepeceKkaruimecs
> ep m 1 0 0 https://resh.edu.ru/subject/lesson/4756/start/
NpsiMasi ¥ JIOCKOCTh; 06.09.2024

MOJIYIIPOCTPAHCTBO

IHousiTHA: NepeceKarIecs
IUIOCKOCTH, MepeceKanuecs
NpsiMasi ¥ JIOCKOCTh; 10.09.2024
MOJIYNPOCTPAHCTBO


https://resh.edu.ru/subject/lesson/4677/start/19037/
https://resh.edu.ru/subject/lesson/4677/start/19037/
https://resh.edu.ru/subject/lesson/4747/start/
https://resh.edu.ru/subject/lesson/4756/start/

10

11

MHororpaHHuKH,
H300pakeHue MpocTenmux
NMPOCTPAHCTBEHHBIX (PUTYP,
HeCyLIeCTBYHOIIUX 00bEKTOB

MHOrorpaHHuKH,
H300pakeHue NMpocTenmux
NPOCTPAHCTBEHHBIX (PUTYP,
HECYLIEeCTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUU K
NnmepBbIC CJICACTBUSA U3 HUX

AKCHOMBI CTepeOMeTPUH U
NepBble CIeICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUM H
nepBbie CACACTBUSA U3 HUX.
Cnoco0bl 3a1aHNS PSAMBIX H
IUIOCKOCTEH B MPOCTPAHCTBE.
O0o3Ha4yeHusI NPAMBIX H
IVI0CKOCTel

HN3o00paxkenune cevyeHuit
NHpaMH/Ibl, Ky0a ¥ NPU3MBI,
KOTOpbIe ITPOXOJAT Yepe3 HX
péopa. U306pa:kenune
nepece4eHusi MOJy4YeHHbIX
I1ocKocreil. PackpamuBanue
NOCTPOEHHBIX ceYeHM
Pa3HBIMHU LBETAMH
HN3o00paxkenune ceueHuii
NHpaMH/Ibl, Ky0a ¥ NPU3MBbI,
KOTOpbIe IPOXOJSAT Yepe3 UX

12.09.2024

13.09.2024

17.09.2024

19.09.2024

20.09.2024

24.09.2024

26.09.2024

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

interneturok.ru

interneturok.ru

interneturok.ru

interneturok.ru


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

12

13

14

15

16

péopa. U3o0paxenue
nepece4eHus MOJTy4eHHbIX
I10CKoCcTel. PackpamuBanue
NMOCTPOEHHBIX CeYeHM
Pa3HBIMHU LIBETAMH

N300pakenne ceveHuit
NUPaAMHUIbI, Ky0a H IPpU3MBI,
KOTOpPbIE¢ IIPOXOJAT Yepe3 HX
péopa. U300pa:kenne
nepece4yeHust MOJy4eHHBIX
I10CKoCcTel. PackpamuBanue
NOCTPOEHHBIX ceYeHM
Pa3HBIMHU LIBETAMH

HN300paxkenune cevyeHuit
NUPaMHU/Ibl, Ky0a U MPU3MBI,
KOTOpbIe ITPOXOJAT Yepe3 HX
péopa. U3o00pakenune
nepece4eHusi MOJy4YeHHbIX
miockocreil. PackpammBanue
MOCTPOEHHBIX CeYeHUi
Pa3HbIMHU IIBETAMH

Meton caenos ajst
MOCTPOCHUS CeYeHU I

MeTtona ciienoB s
MOCTPOCHUS CeYeHHH.
CBoiicTBa nepeceyeHn i
NPAMBIX U IIOCKOCTEH

MeTtona ciienoB s
NMOCTPOEHHS CeYCHUIA.

27.09.2024

01.10.2024

03.10.2024

04.10.2024

08.10.2024

interneturok.ru



17

18

19

20

21

22

CgoiicTBa nepecevyeHui
NPSIMbIX U IJIOCKOCTEM

IHocTpoenune ceyeHunii B
nupammuje, Kyoe no Tpém
ToukaM Ha péopax. Co3nanue
BbBIHOCHBIX YepTexeil u
3anych MIAroB MOCTPOEHHS

IHocTpoenne ceyeHunii B
nupammuje, Kyoe no Tpém
ToukaM Ha péopax. Coznanue
BbBIHOCHBIX YepTexeil u
3anych MIAroB MOCTPOEHU

IHocTpoenune ceyeHunii B
nupammuje, Kyoe no Tpém
ToukaM Ha péopax. Co3nanue
BbBIHOCHBIX YepTexeil u
3anych MIAroB MOCTPOEHUS

IHocTpoenne ceyeHunii B
nupammuje, Kyoe no Tpém
ToukaM Ha péopax. Coznanue
BbBIHOCHBIX YepTexeil u
3anych MIAroB MOCTPOEHU

IloBTOpEHME MUIAHUMETPUMN:
Teopema o
NMPONOPUMOHATIBHBIX
orpe3kax. [logooue
TPeyroJibHMKOB

IloBTOpEHME MUIAHUMETPUMN:
Teopema Menenas. Pacuernt

10.10.2024

11.10.2024

15.10.2024

17.10.2024

18.10.2024

22.10.2024

interneturok.ru

interneturok.ru

interneturok.ru

interneturok.ru



23

24

25

26

27

B CeYeHHUSIX HA BBIHOCHBIX
yeprexax. UcTopust
Pa3BUTHSA NJIAHUMETPHUH H
cTepeoMeTpUM

KonTpoabnasi padora
Nel'" Akcunombl
crepeomerpuu. Ceyenus"

B3aumHoe pacnoJio:keHue
NPSIMBIX B IPOCTPAHCTBe.
CxpemuBarmuecs npsiMmbie.
IIpu3HaKku CKpemnBAKIUXCS
npsameIx. [lapaiensHbie
NnpsiMble B IPOCTPAHCTBE

TeopeMa 0 CylieCTBOBAHMH U
€/IUHCTBEHHOCTH NMPAMOii
napajieJIbHOM JTaHHOM
NpsSIMOi, MpoXoasei yepes
TOYKY NPOCTPAHCTBA U He
Jie:Kaleid Ha JaHHOM NPSAMON.
Jlemma o nepeceyeHun
napauieJbHbIX NPAMBIX
II0CKOCTBIO

IHapajieabHOCTH TPEX
npsambIx. Teopema o Tpéx
napajiejJbHbIX NPSIMBIX.
TeopeMa 0 CKpelIMBAIIMXCH
NPSAMBIX

HapajeabHoe
npoektupoBanue. OCHOBHbBIE

[—

[—

24.10.2024

25.10.2024

07.11.2024

08.11.2024

12.11.2024

https://resh.edu.ru/subject/lesson/6133/start/2726

68/


https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/

28

29

30

31

32

CBOMCTBA NAPA/IEJIbHOTO
NPOEKTHPOBAHUS.
HN300paxenne pasHbIx Guryp
B NapaJuIeIbHOM MPOCKIHHU

LenTpajbHasi npoeKkius.
Yroa ¢ coHanpaBJieHHbIMHA
CTOPOHAMH. YTO0JI MEKIY
NPSIMbIMH

3agauM Ha 10Ka3aTeJIbCTBO U
uccjie10Banmne, CB3aHHbIE ¢
pacnoJio:keHueM NpsiMbIX B
NMPOCTPAHCTBE

IousaTHs: NapaieIbHOCTh
NPSAMOI ¥ MJI0CKOCTH B
npocrpancrse. [Ipusnax
MapajjieIbHOCTH NMPSIMOM 1
miockoctu. CpoiicTea
NapauieJIbHOCTH NPSIMOi U
IIOCKOCTH

I'eomeTpuueckue 3agaum Ha
BbIYHCJICHHE U
JA0KA3aTeIbCTBO, CBSI3AHHBIE C
NapauieJbHOCTHI0 NPSIMBIX M
IUIOCKOCTEH B IPOCTPAHCTBE

IHocTpoenne ceyeHnus,
NPOXOJSILEro Yepe3 JaHHYI0
NPsSIMYIO HAa YepTexe u
NnapauieJbHOr0 APyroi
npsamoii. Pacuér orHomenni

14.11.2024

15.11.2024

19.11.2024

21.11.2024

22.11.2024

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



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

33

34

35

36

37

IMapajuienbHas mpoekuus,
NpUMeHeHHe A/l IOCTPOeHHs
ceyeHUil ky0a u
napauiesenunena. Cpoicrpa
napaJulejienuneia U Npu3Mbl

IHapajutesibHbIE IJIOCKOCTH.
IIpu3Haku napasieJibHOCTH
ABYX IJIOCKOCTEH

Teopema o mapaieJIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
NMpoXo/silleil yepe3 TOYKY, He
MPUHAJIEKAINYI0 TAHHOM
IUIOCKOCTH U CJIEACTBHA U3
Heé

CBoiicTBa mapajuieIbHbIX
IUIOCKOCTEH: 0
NapauIeJIbHOCTH NPSAMBIX
nepece4eHus Npu
nepece4yeHUM ABYX
napauleJIbHbIX IVI0CKOCTel
TpeTbei

CgoiicTBa mapaJuieJbHbIX
IUIOCKOCTei: 00 0Tpe3Kax
napajieJbHbIX NPSIMBIX,
3aKJIIYEHHBIX MEKIY
napajaieJbHbIMA
IUIOCKOCTSIMH; O TepecedeHu
NPSAMOM ¢ ABYMH
napajiejJbHbIMU

26.11.2024

28.11.2024

29.11.2024

03.12.2024

05.12.2024

https://resh.edu.ru/subject/lesson/6129/start/1316
72/

interneturok.ru


https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/

38

39

40

41

42

43

44

IVIOCKOCTAMMU

IloBTOpEHME: TEOPEMA
Iudgaropa Ha niockocTH

IloBTOpEHUE: TPUTOHOMETPHS
NPSIMOYT0JILHOT0
TPeyrojbHUKA

CgoiicTBa Ky0a n
NPSIMOYT0JILHOT0
napaJjjesjenumnena

BbrunciieHue 1JHH OTPe3KOB
B Ky0e U pPAMOYT0JbHOM
napaJuieJienuiese

IlepneHUKYAAPHOCTH
NPAMOM M IVIOCKOCTH.
IIpusnak
NepHeHINuKYJIAPHOCTH
NPSIMOM M MJIOCKOCTH

IlepneHAUKYAAPHOCTH
NPAMOM M IVIOCKOCTH.
IIpusnak
NepHeHINKYJIAPHOCTH
NPSIMOM M MJIOCKOCTH

Teopema 0 Cyl1eCTBOBAHMH U
€¢IUHCTBEHHOCTH NPAMOI,
NPoXOosileH Yepe3 TOYKY
NPOCTPAHCTBA U
NepneHInKYJISIPHOH K
IVIOCKOCTH

06.12.2024

10.12.2024

12.12.2024

13.12.2024

17.12.2024

19.12.2024

20.12.2024

interneturok.ru

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

https://resh.edu.ru/subject/lesson/4757/start/



https://resh.edu.ru/subject/lesson/4724/start/
https://resh.edu.ru/subject/lesson/4757/start/

45

46

47

48

49

50

51

52

53

IInockocTH M
neprneHuKyJAsspHbie UM
NnpsiMble B MHOTOTPAaHHUKAX

IinockocTH M
NnepneHAUuKYyJIsipHbIe UM
NpsiMble B MHOTOrPAHHUKAX
Ilepnienauxkyasp u
HakJIOHHas. [locTpoenue
NnepneHAUuKYJIsIpa U3 TOYKH Ha
NPSAMYI0

Hepnenauxkyasp u
HakJIOHHas. [locTpoenue
NneprneHInKyJIApa U3 TOYKH HA
NPSAMYI0

Teopema o Tpéx
neprneHInKyJasapax (npamas u
oOpatHasi)

Teopema o Tpéx
NneprneHInKyJasApax (mpamas u
oOpatHasi)

Yroa mexny
CKPeLMBAOIIUMHCH
NPAMBIMH

IHonck nepneHAUKY IS PHBIX
NPSAMBIX € IOMOIIbIO
neprneHIuKyJIPHbIX
IVI0CKOCTel

OpToronajabHoe

24.12.2024

26.12.2024

27.12.2024

09.01.2025

10.01.2025

14.01.2025

16.01.2025

17.01.2025

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



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

54

55

56

57

58

59

60

NMPOeKTHPOBaHHE

ITocTpoenne ceyenuii kyoa,
NPHU3MBI, IPABUJIBLHOM
NMPaMHUABI C IOMOLIBIO
OPTOrOHAJILHOM NMPOEKINH

IHocTpoenne ceueHuii kyoa,
NPHU3MBI, IPABUJIBLHOM
NMUPaAMHUABI C IOMOLIBIO
OPTOrOHAJILHOM NMPOEKINH

CumMeTpusi B IPOCTPAaHCTBE
OTHOCHTEJIbHO IJIOCKOCTH.
ILnockocTn cuMMeTpHIi B
MHOTOTPAHHUKAX

Ipusznak
NepPHeHINKYJIAPHOCTH
NMPSIMOM M IJIOCKOCTH KaK
cJIeICTBHEe CHMMETPUH

IIpaBuibHbIE
MHOrorpaHHuku. Pacuér
PacCcTOSIHUI OT TOYKH 10
IUIOCKOCTH

IIpaBuibHbIE
MHOIOrpaHHUKHU. Pacuér
PacCcTOSIHUI OT TOYKH 10
ILUIOCKOCTH

Cnoco0bI ONyCcTHTH
NneprneHIuKYJIspbl:
CHMMeTPHs, CIBUI TOYKH I10
napauieJibHOi NpsAMOoi

21.01.2025

23.01.2025

24.01.2025

28.01.2025

30.01.2025

31.01.2025

04.02.2025

06.02.2025

interneturok.ru

interneturok.ru



61

62

63

64

65

66

67

68

CaBur no HenapaJuieJIbHOU
NPsSIMOii, UBMEHEHUe
paccTostHu

KonTpoabHnas padora Ne2
"B3auMHoOe pacnosioxkeHmne
NPSIMbIX U IJIOCKOCTEN B
npocrpancrse'

IloBTOpEHME: Yyro Mexay
NPSIMbIMHU HA TUVIOCKOCTH,
TPUTOHOMETPHS B
NMPOM3BOJIbHOM
TpeyrojbHHKe, TeopeMa
KOCHHYCOB

IloBTOpEHME: YyroJ Mexay
CKpelMBaKIIMMHUCH
NPAMBIMH B IPOCTPAHCTBE

I'eomeTpuuyeckune MeTOabI
BbIYMCJICHUS YIJIa MEXKIY
NPSAMBIMH B MHOTOTPAHHMKAX

JAByrpannbiii yroJj. CoiicTeo
JIMHENHBIX YIJI0B
ABYTPAHHOIO yIJja

IepnenauxkyJasipubie
miaockocTu. CBoiicTBa
B3aHMHO NepPNeHINKYJJISIPHbIX
IJI0CKOCTeM

Ipu3znak
nepneHAUuKYJISIPHOCTH
ILUIOCKOCTell; Teopema o

[

[

07.02.2025

11.02.2025

13.02.2025

14.02.2025

18.02.2025

20.02.2025

21.02.2025

25.02.2025

https://resh.edu.ru/subject/lesson/4748/start/



https://resh.edu.ru/subject/lesson/4748/start/

69

70

71

72

73

NMPSIMOi MepecevyeHu st ABYyX
IVI0OCKOCTel
nepneHAUKYJISIPHbIX TPeTbel
ILUIOCKOCTH

IIpsiMoyroJibHbIN
napaJjiesnenumnen; Kyo;
H3MepeHusl, CBOICTBA
NPAMOYT0JbHOT0
napaJulesjenumnena

Teopema o quaronajmn
NPSIMOYT0JIbHOT0
napasuieJjienunena u
cJIeCTBHE U3 Heé

CrepeoMeTpHyecKue H
NPUKJIATHbIE 32/1a4H,
CBSI3aHHbIE €O B3AMMHBIM
pacmnoJioKeHrneM NPsIMbIX U
MJI0OCKOCTH

IToBTOpEHME:
CKpeluMBauuecs: npsimMbie,
napaJjiejbHble INIOCKOCTH B
CTAaHJAPTHBIX
MHOTOTPAHHUKAX

ITapa mapaJjieabHBIX
IJIOCKOCTEl Ha
CKPeIIMBAIOUIUXCS MPAMBIX,
paccTosiHuE MKy
CKpenuBaloImuMucs
NPSIMBIMH B IPOCTHIX

27.02.2025

28.02.2025

04.03.2025

06.03.2025

07.03.2025

https://resh.edu.ru/subject/lesson/5444/start/



https://resh.edu.ru/subject/lesson/5444/start/

74

75

76

77

78

79

80

81

CUTyalUusAX

PaccTosiHue OT TOUYKH 10
IUIOCKOCTH, PACCTOSTHHE OT
NPAMOM 10 IIOCKOCTH

Boruuciienune paccTossHui
MEKIY CKPelHBAKIUMHUCS
NPSAMBIMH € IIOMOIIBIO
NeprneHIuKyJIAPHOI
IUIOCKOCTH

Tpéxrpanunslii yroJ,
HEepaBeHCTBa IS
TPeXIPAHHBIX YIJIOB.
Teopema Ilngaropa, Teopembl
KOCHHYCOB M CHHYCOB /ISl
TPEXTPAHHOIO yrJIa

DJleMeHTHI cepuuecKoi
reOMeTPHHU: reoe3nuecKne
JIMHHMH Ha 3emJie

KonTposbnas padora Ne3
"¥Yrasl u paccrosinus"

CucremaTu3anus 3HAHUH
"MHOrorpaHHUK 4 ero
3JIEeMeHThI"

IHupamuga. Buabl nupamus.
IIpaBuiabHas nupamMuaa
Hpusma. llpsamas u

HAKJIOHHAs IPU3MBI.
IIpaBuiabHas npusma

[

[

11.03.2025

13.03.2025

14.03.2025

18.03.2025

20.03.2025

21.03.2025

03.04.2025

04.04.2025

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

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

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

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



https://resh.edu.ru/subject/lesson/6063/start/
https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/5866/start/
https://resh.edu.ru/subject/lesson/5443/start/

82

83

84

85

86

87

88

89

920

91

92

93

IIpsimoii mapaJsienenumnesn,
NMPSIMOYT0JILHbIH
napaJulejenumnes, Kyo

BoinykJible MHOTOTPAHHUKH.
Teopema Jiiepa

BbinykJibie MHOTOTPAHHUKH.
Teopema Jiiepa.
IIpaBuibHbBIE H
MOJIyNPAaBUJIbHbIE
MHOIOrPAHHUKH

Kontpoabnas padora
Ne4"MuororpanHukn"

IlonsiTue BeKTOpa HA
IUIOCKOCTH M B IPOCTPAHCTBE

CymMa BeKTOpOB

Pa3HocTh BeKTOpOB

IIpaBuiio mapaJsuiesienunena

YMHOKeHHe BEeKTOpa Ha
YHCJI0

Pa3znoxenue BekTopa mo
0a3ucy Tpéx BeKTOPOB, He
JIeJKAIIMX B OJJHOM IVIOCKOCTH

CxansipHoe npou3sBeieHue

Boruuciienue yria Mexay

[

[

08.04.2025

10.04.2025

11.04.2025

15.04.2025

17.04.2025

18.04.2025

22.04.2025

24.04.2025

25.04.2025

29.04.2025

06.05.2025

https://resh.edu.ru/subject/lesson/4758/start/



https://resh.edu.ru/subject/lesson/4758/start/

94

95

96

97

98

BEKTOPaMH B IPOCTPAHCTBE
IIpocreitmmue 3axa4u ¢
BEKTOpaMH
IIpocreifume 3agaum ¢
BEKTOpaMH
IIpocreitune 3axa4u ¢
BEKTOPaMH
Ilpocreiimmue 3axa4u ¢
BEKTOpaMH

HNTorosasi KOHTPOJIbHAA
paGora NeS

OBHIEE KOJIMYECTBO YACOB
11O ITPOI'PAMME

98

13.05.2025

15.05.2025

16.05.2025

20.05.2025

22.05.2025

23.05.2025



11 KITACC

Ne i/

10

Tema ypoka

IHoBTOpenue Temsl "KoopauHaTsl
BEKTOPA HA IJIOCKOCTH H B
npocrpancrae"

IloBTOpenue Tembl "CransipHoe
npou3BeJeHue BEKTOPOB'"
IloBTOpenue Tembl '"'Borunciienue yria
MeK1y BeKTOPpaMHU B IpocTpaHcTBe"
IloBTOpenue Tembl '"YpaBHeHHe
NPAMO, IPOXoAsLIell Yepes3 ABe
TOYKH"

YpaBHeHHe IVIOCKOCTH, HOPMAJIb,
YPaBHEHHe IUIOCKOCTH B 0TPe3Kax
YpaBHeHHe JIOCKOCTH, HOPMAJIb,
YPaBHEHHe INIOCKOCTH B 0Tpe3Kax

BekTopHoe nnpousBeneHue

JInHeliHbIe HEPABEHCTBA, JJUHEHHOE
NpPOrpaMMHpPOBaHHUeE

JInHeiiHbIe HEPABEHCTBA, TUHEHHOE
NPOrpaMMHpOBaHUe

AHaJIMTHYeCKHe MeTObI Pac4éTa yrja
MeK1y NPSIMBIMH B MHOTOTPAHHMKAX

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
HU3yYCHUS

02.09.2024

05.09.2024

06.09.2024

09.09.2024

12.09.2024

13.09.2024

16.09.2024

19.09.2024

20.09.2024

23.09.2024

DJIeKTPOHHBIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



11

12

13

14

15

16

17

18

19

20

21

22

AHaJIMTHYeCKHE METOIbI Pacuéra yrja
MeKI1y MJI0CKOCTSAMM B
MHOTOTPaAHHUKAX

dopmyJia pacCTOSIHUS OT TOYKH /10
IUIOCKOCTH B KOOPAMHATAX

HaxoxkneHne paccTosiHui 0T TOYKH 10
IUIOCKOCTH B Ky0e

Haxo:knenue paccTOSSHUI OT TOYKH 10
IUIOCKOCTH B MPaBUJILHOW NMUpamMuje

KonTtpoubnas pabora Nel
"AHaqmTHYecKas reomeTpus"

Ceuenns MHOTOI'PaHHUKOB:
CTAaHAAPTHbIC MHOTOIrPAHHUKH

Ceuenust MHOIOIrpaHHUKOB: METO
cJ1ea0B

CeuyeHNsi MHOTOTPAHHMKOB:
CTAHJAAPTHBIE IVIOCKOCTH, NepecedeHHs
NPAMBIX U II0OCKOCTE

ITapaJjutennbHbIe NPSIMBbIE U IVIOCKOCTH:
napaJjjiejbHble ceYeHns

ITapa/utesibHBIC IPSIMbIE M IIJIOCKOCTH:
pac4éT OTHOIICHM A

I[MapajuienbHbIe NpsIMbIe U MVIOCKOCTH:
YIJIbI MeKAY CKpeluBaloImuMucs
NpSIMBIMH

IepnenauKkyJIsipHbie NpsIMble U
IUIOCKOCTH: CTaHJAPTHBIE NMapbl
NepneHANKYJISIPHbIX IVIOCKOCTeH 1

[

[

00

26.09.2024

27.09.2024

30.09.2024

03.10.2024

04.10.2024

07.10.2024

10.10.2024

11.10.2024

14.10.2024

17.10.2024

18.10.2024

21.10.2024



23
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NpsAMbIX, CHMMETPUHA MHOTOI'PAaHHHUKOB

IepnenauKkyJIsipHbie NpsIMble U
IUIOCKOCTH: TeopeMa 0 Tpex
nepneHAnKYyJsipax
IlepnenauKkyJIsipHbIe NpsIMbIe U
IJIOCKOCTH: BbIYUCJICHHUS UINH B
MHOTOTPaHHUKAX

IloBTOpEHHe: miaomaamn
MHOT'0YT0JILHUKOB, ()OPMYJIbI 1JIs1
IJI01IA/1eil, CO0OpaKeHHs NMOA00Us

IToBTOpPEHHUE: MUIOIIAAH
MHOI'0YT'0JIbHUKOB, ()OPMYJIbI 1JIA
101 aae, coodpaskeHnsi NOA00Us

IToBTOpEHHUE: MJIOWIAAU
MHOT'OYI0JIbHUKOB, (DOPMYJIbI IS
II01Ia/1ei, CooOpakeHusl MOA00Us

Ilnomaau ceyeHUii MHOTOrPAHHUKOB:
IUIOIA/IY TTOBEPXHOCTeH, paspe3aHus
HA YaCTH, CO00pakeHus mMoaoous
Ilnomanm ceyeHnit MHOTOTPAHHUKOB:
IUIOIIA/IN TIOBEPXHOCTE, pa3pe3anus
HA YaCTH, CO00paKeHns MoA00us
KonTpoabnas padora
Ne2"IloBTOpeHre: MHOTOTPAHHUKH,
ceYyeHHsI MHOTOTPAHHUKOB'"'

O0bém Testa. O0beM NPIMOYT0JILHOIO
napaJjuiesenumnena

3agauu 00 ynBoeHun Kyoa, o
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KBajpaType Ky0a; 0 TpUCEKIMH yIJa
CrepeomeTpuueckue 3a1a4u,
CBsI3aHHBIE ¢ 00BEMOM
NPSAMOYT0JbLHOI0 apaJulesienumnena
IIpuknagnblie 3a1a4M, CBSI3AHHbIE C
BBIYHCJIEHHEM 00bEMA
NPSAMOYT0JbHOI0 NapaJulesenuinena

O0bEémM npsiMoil NPU3MBbI

CrepeoMeTpuyecKue 3a1a4u,
CBSI3aHHBbIE ¢ BbIYMCJIeHHEM 00bEMOB
NPSAMO PU3MBI

Ipukaaanble 321241, CBA3aHHbIE C
00BEMOM NPSAMOI IPU3MBI

Briuucienue 00bEMOB TeJ ¢ IOMOIIBIO

onpeneaéHHoro uarerpaga. Oobém
HAKJIOHHOM NMPHU3MbI

Boerunciienue 006M0B TeJI ¢ MOMOIILIO

onpeneéHHOro nurerpajga. Oobém
NMPaAMHU/bI

®opmyJia 00béMa MMPaMUBI.
OTHomeHnne 00beMOB MUPAMU]L €
001IMM YIJI0M

®opmyJia 00bEMa MMPaAMUIBI.
OTHomeHne 00beMOB MUPAMU] €
0o01IMM yrjiom

Crepeomerpuyeckue 3a1a4m,
CBSI3aHHBbIE ¢ 00bEMaMU HAKJIOHHOM
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NPU3MBbI

CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIE ¢ 00bEMAMHU MMUPAMM/IBI

IIpuknaanbie 3a1a44 MO TEMe
"O0béMbI Tea", CBA3aHHDBIE C 00HEMOM
HAKJIOHHOM NMPHU3MbI

IIpuknaaHbie 3a1a44 MO TEMe
"O0béMBI TEa'", cBA3aHHBIE C 00HLEMOM
NMPaMHUAbI

IIpumenenne 00béMoB. Boruncienue
PACCTOSAHHA 10 MIOCKOCTH
KonTtpoubnasi padora Ne3 "O0bém
MHOIOrpaHHuKA"

HuiauHapuYecKasi NOBEPXHOCTh,
oOpasyoiue HUIHHAPUIECKOI
NMOBEPXHOCTH

uaunap. IIpsaMoit Kpyrosoi nuJIMHAP.

ILromaanb MOBEPXHOCTH NUJIUHAPA

Konunyeckasi noBepxXHOCTD,
o0pa3yomme KOHNYEeCKOM
nosepxHoctu. Konyce

CeyeHne KOHycCa IJIOCKOCTHIO,
Napalie]bHON IIOCKOCTH OCHOBAHMA
Yceuénnbiii konyc. M3o0pakenue
KOHYCOB H YCE€YE¢HHBIX KOHYCOB
IInomaab 60x0BOI MOBEPXHOCTH U
MOJIHOM IMOBEPXHOCTH KOHYCA

Inomaab 60KOBON MOBEPXHOCTH U
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MOJIHOM MOBEPXHOCTH KOHYCa

CrepeomeTpuuecKue 3a1a4m Ha
J0KAa3aTeIbCTBO U BbIYUCIEHHUE,
NMOCTPOEHHEM CeYeHH il MITUHAPA,
KOHyca

CrepeomeTpuuecKue 3a1a4M HA
JI0Ka3aTeJIbCTBO H BHIYHCJICHHE,
MOCTPOCHHEM CeYeHHMI HUIHHAPA,
KOHYycCa

IIpukyagHbie 3a1a4M, CBA3aHHBIE C
HUJIMHAPOM

HpI/IKJIaIIHbIe 3aJa4M, CBA3aHHbIC C
MUWJINMHAPOM

Cdepa u map

IIepeceyenne chepsl U mapa ¢
mIockocThi0. Kacanue mapa u cepnbl
IUIOCKOCTHI0. Bua u n300paskenne mapa

Ilepeceuenue cepnbl u mapa c
miockocT10. Kacanme mapa u cepbi
IUIOCKOCTHI0. By u n3o6paskenue mapa

YpaBHenue chepsl. [Lnomaas chepol u
eé yacrei

Cummetpus cdepbl 1 mapa

CrepeoMeTpHUecKHe 331a4H HA
J0KA3aTeJbCTBO H BbIYHCJIEHHE,
CBsI3aHHBIE €O cepoii U mapom,
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MOCTPOCHUEM HUX cedyeHUH MI0CKOCThIO

CrepeomeTpuuecKue 3a1a4m Ha
A0Ka3aTeJIbCTBO U BbIYHCJICHHUE,
CBsI3aHHBbIE O c(epoil U mapom,
NMOCTPOEHHEM UX CeYeHHI MJI0CKOCTHIO

IIpukaaaHblie 3a71a4u, CBSI3aHHbIE CO
cepoii u mapom

IloBTOpEeHNe: OKPY:KHOCTH HA
IJIOCKOCTH, BHIYUCJICHHS B
OKPY’KHOCTH, CTAHIAPTHbIE MOA00MS

PaznuuHblie KOMﬁHHaIII/II/I TEJ
Bpalmi¢eHUusl H MHOTOITPAaHHUKOB

3agaym no teme ""Tenna m noBepxHocTH
BpameHus'

3anauu o teme ""Tesia 1 MOBEPXHOCTH
BpameHus'

Kountpoasnas padora Ned4 "Tena n
MOBEPXHOCTH BpaieHus"

O0bém nmmunapa. Teopema 00 00bEMe
NpSIMOT0 HUJIHHIPA

Boruuciienue 00b6MO0B TeJI ¢ TOMOIIbIO
onpeneaéHHoro uarerpaga. Oobém
KOHYcCa

ILiiomaau 00K0BOM U MOJHOM
NMOBEPXHOCTH KOHYCA
CrepeomeTpuuecKue 3a1a4u,
CBSI3aHHBbIE ¢ BIYMCJIeHUEM 00bEMOB
HUJMHAPA, KOHYCa
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IIpuknaanbie 3a1a44 MO TEMe
"O0BbEMBI U IJIOIIAAU TOBEPXHOCTEM

Tea"

O01béM mapa u LIAPOBOIo CEKTOpA.
Teopema 00 00béme mapa. [Laomanb
chepol. CTepeoMeTpUYecKUe 32/1a4H,
CBSI3aHHbIE ¢ BBIYMCJICHUEM 00bEMOB
1apa, MapoBoOro cerMeHTa U MapoBOro
ceKTopa

I[IpukjiagHbie 32724 MO TeMe
"O0béMBI TEa'", cBA3aHHBIE C 00HLEMOM
Iapa " miomaabio cdepsol.
CoOoTHOLIEHHMA MEKAY MIOMAASIMH
NMOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
Tel

Ilono0OHbBIE Tes1a B IPOCTPAHCTBE.
HN3meHnenue 00bEéMa npu moa00um.
CrepeomerpuyecKkue 3a1a4m,
CBSI3aHHbIE ¢ BIYMCJIeHUEM 00bEMOB
TeJI M IUI0IIaJAel MOBePXHOCTEeH

KonTpoasnas padora NeS "Ilnomanu
MOBEPXHOCTH ¥ 00BEMBI KPYIJIbIX Tea"

J{BHKeHUs IPOCTPAHCTBA.
OrtoOpaxenus. [[BUkeHNs 1 PaBeHCTBO
¢puryp. O611ue cBOMCTBA IBUKEHUI

Buabl ABMKeHHMI: apa/luie I bHbIH
MEePEeHOC, HEHTPAJIbHAs CUMMETPHus,
3epKajibHasi CHMMETPHsi, IOBOPOT
BOKpPYI NpPAMOit
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IIpeoOpa3zoBanusi mogoous. Ilipsamas u
chepa Jitepa

I'eomeTpuyeckue 3a1a4u Ha
NpUMeHeHUe TBHKEeHU s

KonTtpoJsbHnas pabora Ne6 '"Bexktopsl B
npocrpancrae’

Oo0o0marmee nopropenue 11 noHsaTHii
U MeTo0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEeMAaTH3alUsl 3HAHMI:
"Ilapa/uieIbHOCTh NPSAMBIX M
IUIOCKOCTeH B mpocTpaHcTBe"

Oo0o0marwimee nopropenue 11 noHsaTHii
U MeToI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMATH3AL M 3HAHMIA:
"BekTOpbl B IpOCcTpaHcTBeE"

O6o0maromee nopropenue 11 moHsATHii
U MeToI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEeMaTH3alUsl 3HAHMI:
"BekTOpbl B IpOcTpaHcTBe"

Oo6o0maromee nopropenue 11 mousiTHii
U MeT0J0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMATH3a1 U 3HAHMIL:
"O0beM MHOTOIPAHHUKA'"
Oo6o0maroniee nopropenue 11 monsiTuit
U MeT0J0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMATH3 AU 3HAHMIA:
"O0beM MHOTOIPAHHUKA'"

Oo6o0maroniee nopropenue 11 monsiTuit
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U MeTOI0B Kypca reomerpuu 10-11

KJIACCOB, CHCTEMATH3AL M 3HAHMIL:

"Ils1oma M MOBEPXHOCTH U 00BEMBI
KPYIJbIX Tea"

O6o0maromee nopropenue 11 moHsATHii
U MeTo0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMATH3AL M 3HAHMIL:
"Il;1omaam MOBEPXHOCTH U 00BEMBI
KPYIJbIX Tea"

HTorosasi KOHTpoOJIbLHAsA padoTa Ne7

Hrorosasi koHTpOJIbHAsi padoTa Ne§

IHoBTOpPEHUE, 00001ICHUE H
cHCTEeMAaTH3alus 3HAHNH

HcTopusi pa3BUTHS CTEPEOMETPUHU KAK
HAYKHU U e€é poJib B pa3BUTHH
COBpEeMEHHbIX HH:KEHEPHBIX U
KOMINBbIOTEPHBIX TE€XHOJIOTHIi

HcTopusi pa3sBuTHS CTepeoMeTPUHU KAK
HAYKH U e¢ poJib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIILIOTEPHBIX TeXHOJIOI Ml

Hcropusi pa3sBuTHS CTepeOMeTPHHU KAK
HAYKH U e¢ poJib B pa3BUTHH
COBpPEMEHHBIX HHKEHEPHBIX U
KOMIILIOTEPHBIX TeXHOJIOI Ml

Hcropusi pa3sBuTHS CTepeOMeTPHHU KAK
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HAYKHU U €€ poJib B PAa3BUTHH 23.05.2025
COBpEeMEHHbIX HH:KEHEPHBIX U
KOMINBbIOTEPHBIX TE€XHOJIOTHIi

HcTopusi pa3BUTHS CTEPEOMETPHH KAK
HAYKHM U eé PpoJib B Pa3BUTHH

100 1 0 0
COBpPEMEHHbIX HHKEHEPHBIX U 26.05.2025
KOMIIbIOTEPHBIX TEXHOJIOTHI
OBLIEE KOJINYECTBO YACOB 1O 100 3 0

IHPOI'PAMME






YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

MaremaTuka:anredpa u Hayana Maremaruueckoro ananusa. ['eomerpus 10-11
kiaccel. JI.C.Atanacsu, B.®.byry3osB, C.b.Kagomiies, 3.1".I1o3HsK,

JI.C.Kucenésa. "[Ipocsemienue"

METOANYECKHUE MATEPUAJIbI U151 YUUTEJIA
1) ®enepanbHas oOpa3oBaTesibHas IPOrpaMma CpeIHEro 0011ero 0opa3oBaHuUsl
no MatemaTuke; 2)[IporpamMMel 00111€e00pa30BaTENBHBIX YIPEKICHUH, TEOMETPHUS

10-11 xnmacce» cocraButens: T.A. bBypmuctpoBa, Mocksa, «IIpocBemieHue»

2018r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

Caiit: workprogram.edsoo.ru (EquHoe conepxanue oopasoanus. KoHCTpyKkTOp
pabounx nporpamm). bubamoreka IOK; Pemy EI'D: https://math-

ege.sdamgia.ru/; Pacrieuataii u pemu : https://www.time4math.ru/






