


IHOACHUTEJIBHAA 3AIIMCKA

I'eomeTpus siBnsieTCss OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEro OOLIEero
o0Opa3oBaHMs, TaKk Kak oO0ecrneyuBaeT BO3MOXHOCTb H3YYEHHUS JUCLUILINH
€CTECTBEHHO-HAYYHOM HAIIPaBJICHHOCTH M NPEIMETOB T'yMaHUTAPHOIO IUKJIA.
ITockonbKy JIorH4eckoe MbllUIeHUE, (GOpMUPYEMOE MPU M3YyYEHUH O0Y4arolUMHCS
MOHATUMHBIX OCHOB T€OMETPHUH, IPU J1I0KA3ATEIHCTBE TEOPEM U IOCTPOCHUHU LIETIOUKH
JIOTUYECKUX YTBEP)KICHUM IPU PEIIEHUN F€OMETPUUECKUX 3a]1a4, yMEHHUE BbIIIBUTaTh
U OIPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA IpPU PEUICHUM 3a]ad
€CTECTBEHHO-HAyYHOI0 [IUKJIa, B YACTHOCTH (PU3UYECKUX 3a/1a4.

Ilenb ocBoeHMs IporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriyOJIE€HHOM
YPOBHE — pa3BUTUE MHAMBUIYAIbHBIX CIIOCOOHOCTEH OOY4YaroLIMXCS MPH U3y4EHHUH
rE€OMETPUH, KaK COCTaBJsIOMIed TpeaMeTHoW oOmactu  «MaremaThka W
uHpopMaTHKa» Yepe3 obecrieueHre BO3MOXKHOCTU NMPUOOPETEHUs M MCIIOJIb30BaHUS
Oosiee TITyOOKHUX T€OMETPUYCCKUX 3HAHWUN U JACUCTBUH, CIeIU(DPUIHBIX T€OMETPHH,
HEOOXOJUMBIX Ul YCHEIIHOro NpOo(ecCHOHAIbHOIO 00pa3oBaHUs, CBA3aHHOIO C
HCI0JIb30BAaHUEM MAaTEMAaTUKH.

[IpuopuTeTHBIMM 3aJayaMHM Kypca T'€OMETPUM Ha YriIyOJIEHHOM YpOBHE,
pacIUPSIONIMMH U YCHIUBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacllMpeHue NPEICTABICHUs O N€OMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl U
(bopmMHIpOBaHKE OCO3HAHUS B3aUMOCBS3H I€OMETPUH C OKPYKAIOIIMM MUPOM;

¢dbopMHpOBaHUE TPEJICTaBICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BaXHEHIINX MAaTEMaTUYECKUX MOJEIISAX, TO3BOJISIFOIIMX ONUCHIBATh U U3Y4aTh pa3HbIe
ABJICHUS OKPYXXAIOLIEr0 MUpPA, 3HAHME [IOHATUMHOIO ammapara IO paslery
«CtepeomeTpus» yueOHOT0o Kypca reOMEeTpuUN;

(dbopMHpOBaHKE YMEHUS BJIaZIeTh OCHOBHBIMU MOHATHSIMU O MPOCTPAHCTBEHHBIX
¢durypax u uUX OCHOBHBIMU CBOWCTBAMH, 3HaHHE TeopeM, (OpPMYIT M YMEHHE HUX
IPUMEHSATh, YMEHHUS JI0Ka3blBaTh TEOPEMbl M HAXOJIUTh HECTaHIAPTHBIE CHOCOOBI
pelieHus 3a1ay;

(dbopMHpoOBaHHE YMEHMs paclio3HaBaTh Ha 4YepTekaxX, MOJENAX U B peabHOM
MHpE MHOTOI'PaHHUKH U TeJla BpallleHUsl, KOHCTPYHPOBAaTh F€OMETPUUECKHE MOJIEIIH;

(dbopMHpOBaHHE TOHUMAaHHUS BO3MOXKHOCTH AaKCHMOMAaTHYECKOI'O IOCTPOECHHUS
MaTeMaTHYeCKUX TEOpui, (OpPMHpPOBaHWE TOHUMAHHS POJH AKCHOMATHUKH IIPH
IIPOBEJIEHUH PACCYXKACHMIA;

dbopMHupoBaHHE yMEHHUS BJAIETh METOJAMH J0KAa3aTelIbCTB W aITOPUTMOB
pELIeHNs, YMEHUS UX IPUMEHATH, IPOBOJIUTH JOKA3aTEIIBHBIE PACCYXKICHUSA B XOIE
pelIeHns CTEPEeOMETPUYECKUX 3aJad M 3aJad C IPaKTUYECKUM COJIEp’KaHUEM,
(dbopMHpOBaHKE MPEICTaBICHUS 0 HEOOXOAMMOCTH J10Ka3aTeNIbCTB P 00OCHOBAaHUU
MaTEMaTHUYECKUX YTBEPXKJIEHUN U POJIM AKCMOMAaTUKHU B IPOBEJACHUM JEAYKTHBHBIX
paccyKJIeHU;

pa3BUTHE M  COBEPLICHCTBOBAHME WHTEIUIEKTyaJIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEH O0ydYaromuxcs, M03HABaTEIbHOM aKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHUH, KPUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3yUYEHHUIO TEOMETPUH;

¢dopmupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOH TI€OMETPUHU:
YMEHHS DPACMO3HABAaTh MPOSBICHUS TEOMETPUYECKHX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEM B PEAIBHBIX JKU3HEHHBIX CUTYalMsX W NPU H3YYCHHM JPYrUX
y4eOHBIX  MPEIMETOB,  TPOSIBICHUS  3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,



MOJICJIMPOBAHUSl pEeAIbHBIX CHUTyallUd, MCCIEJOBAHUSA MOCTPOCHHBIX MOJIEIIEH,
MHTEpIpEeTaluy MOTYYEHHBIX Pe3yIbTaToB.

OCHOBHBIMH COZIEP)KATEIBHBIMU JIMHUSAMH yaeOHOTO Kypca «I'eomerpusi» B 10—
11 knaccax sBisitorcsi: «IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE», «MHOTOTpaHHUKNY,
«Tema BpameHus», «BeKTOpbl M KOOPAMHATBI B IIPOCTPAHCTBE», «JIBMXKEHUS B
IIPOCTPAHCTBEY.

CdhopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «yMETh OIEPHPOBATH
MNOHATUSAMUY, PEIEBAHTHBIMU I'€OMETPUM Ha YyrilyOJa€HHOM ypoBHEe oOydyeHus B 11
KJlacce, OTHOCHTCS KO BCEM COJEpPXATEIbHBIM JIMHHUAM Y4eOHOro Kypca, a
¢dopmMHpoBaHHE  JIOTMYECKMX  YMEHHUH  paclpenensercs He  TOJIbKO IO
CoZlep KaTeNbHBIM JIMHUSM, HO M 10 rogaMm oOydenus. CopepikaHue oOpa3oBaHMS,
COOTBETCTBYIOLIEE MpPEIMETHBIM pe3yiabTaraM ocBoeHHust dDexepanbHol paboueit
IIPOrpaMMbl, pacHpelesi€éHHbBIM 10 TojaM OO0y4eHHs, CTPYKTYPHUPOBAaHO TaKUM
o0pa3oMm, 4TOOBl KO BCEM OCHOBHBIM, NMPUHLUMIHAIBHBIM BOIPOCAM OO0y4Yaroluecs
oOpamianich  HEOAHOKPATHO. OTO  MO3BOJISIET  OPraHWU30BaTh  OBJAJICHHE
reOMETPUYECKUMU MOHATUAMU M HABBIKAMU IOCJEIOBATEIbHO M MOCTYNATENBHO, C
COOJIFOJICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHHS BKJIIOYATh B OOIIYIO
CHCTEMY T'€OMETPUUYECKUX MPEACTaBICHUN 00yUYaroMXCsl, PacIupsis U yriayounss eé,
00pa3ys MpOYHbIE MHOKECTBEHHBIE CBS3H.

Ilepexon K U3y4EHUIO T€OMETPUU Ha YIiIyOJEHHOM YPOBHE MO3BOJISET:

co3mare  ychmoBus  ans  auddepeHnmanum  OOy4CHHs,  [MOCTPOCHHS
MH/IMBUYaIbHBIX 00pa30BaTelbHbBIX MPOrpaMM, 00eCeuuTh yriyOaéHHOe n3yuyeHue
reOMETPHUH KaK COCTaBIstomel yueOHoro mpeamera «MaTemMaTukay;

MOJIrOTOBUThH O0YYarOIUXCs K MPOJOJDKEHUIO U3YUEHUsI MaTEMAaTUKU € YyU4ETOM
BBIOOpa Oyaymiedt mpodeccun, oOecreunBas NMPEEMCTBEHHOCTh MEXKIy OOIUM H
podeccHOHATIBLHBIM 00pa30BaHUEM.

Ha wu3ydenne yueOHOro Kypca «l'eomerpus» Ha yriayOJEHHOM YpOBHE
orBoautcs B 11 kiacce 102 gaca (3 yaca B Heneo).



COJEP/KAHUE OBYYEHUA
11 KJIACC

Tena Bpaumenus

[TonsaTus: UMIAMHAPUYECKAsT IOBEPXHOCTb, KOHHYECKas MOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, 00pa3yromie moBepxHocTeld. Tena BpalleHus: WIHHID,
KOHyC, yceu€HHBI KOHyc, cdepa, map. B3aumHoe pacmnonoxeHue cdepsl u
IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHHs Ha
wiockocTu. Pa3Béprka nununapa u konyca. Cummerpus chepsl U mapa.

O06vém. OcHoBHBIE cBolWicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapajuiefienunena u cienctsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MNpU3MBbl, HWIMHIpa, TUpaMUIbl U KoHyca. O0bEM mIapa M LIApOBOTO
CerMeHTa.

KoMOmHammu Ten BpamieHUs W MHOTOTPAaHHUKOB. [Ipw3ma, BIUcaHHAs B
WIMH]IP, ONMCaHHAs OKOJO InHApa. [lepecedenne cdepbl U mapa ¢ MmIOCKOCThIO.
Kacanue mapa u cdepsl miockoctsto. [1oHsTHE MHOTOTpaHHUKA, OTMCAHHOT'O OKOJIO
cdepsl, ceprl, BIUCAaHHON B MHOTOIPaHHUK WJIM TEJIO0 BpallleHUS.

[Inomane MOBEPXHOCTH IWIMHAPA, KOHYyCa, IJIOMAAb cPepbl U €€ dYacTeil.
[Tomobue B mnpoctpancTBe. OTHOLIEHHE O0OBEMOB, IUIOMIAE MMOBEPXHOCTEH
nonoOHbIX ¢uryp. IIpeoOpazoBanme momobusi, romoreTus. Pemienue 3amad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHue ceueHUit MHOTOIPaHHUKOB M TEJl BpAlLlEHUS: CEUEHUsS LMIUHApA
(mapannenbHO ¥ TMEPHEHIUKYISIPHO OCH), CEYeHHUsT KOHyca (mapaulelibHbIe
OCHOBAHUIO U IPOXOJAILINE YEpe3 BEPIIMHY), CEUEHHS Ilapa, METOAbl MMOCTPOECHMUS
CEUCHHUH: METOJ CIEeJ0B, METOJ BHYTPEHHETO0 MPOEKTUPOBAHUS, METOJ IMepeHoca
CEKYILIEH MIOCKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexkTops! B npoctpancTBe. Onepauuu Haj BEKTOpaMu. BekTopHoe yMHOXKEHUE
BeKTOpOB. CBOIiCcTBa BEKTOPHOTO yMHOXKeHH. [IpsMoyronpHas cuctema KOopIuHaT B
npoctpanctBe. Koopaunatel BekTopa. Pasnoxenue Bekropa 1o 0asucy.
KoopauHaTHO-BEKTOPHBIN METO/I TP PEIICHUH T€OMETPUYECKUX 3a1a4.

JIBu:KeHNS B IPOCTPAHCTBE

JIBuwkenust mpoctpaHcTBa. OtoOpaxeHus. J[BUXKeHUS W paBEHCTBO (uryp.
OOmue cBolcTBa JBIKEHWUH. BuIbl JIBWKCHMIA: TapajUIeTbHBIA  TEPEHOC,
LEHTpajdbHAs CHUMMETpPHsS, 3€pKalibHas CHMMETPHUS, IOBOPOT BOKPYr MPSIMOM.
[TpeobpaszoBanus momoowust. [Ipsimast u chepa Ditnepa.



INIAHUPYEMBIE PE3YJIbTATbI OCBOEHHA YYEBHOI'O KYPCA
«'EOMETPUS» (YI'VIYBJEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTh T'PAXKTAHCKOW TIO3UIMH OOYYAOIIErocss Kak aKTHBHOTO H
OTBETCTBEHHOI'O 4YjieHA POCCHUUCKOro 00IecTBa, MPEACTABICHHE O MAaTeMAaTHYCCKUX
OCHOBaX  (DYHKIIMOHUPOBAHMSI  PA3JIUYHBIX  CTPYKTYp, SBICHUM, MPOIEAYP
Ipa)IaHCKOro 001IecTBa (BBIOOPHI, ONPOCHI U IPYTOe), YMEHUE B3aUMO/ICHCTBOBATh C
COLIMAIbHBIMU UHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHUEM;

2) naTPUOTHYECKOE BOCTIUTAHME:

c(OPMUPOBAHHOCTh POCCUHCKON TPakMaHCKOW HICHTHYHOCTH, YBAXKCHUS K
MPOLLJIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHUKEHHSIM POCCHUICKMX MATEMAaTUKOB U POCCHUHCKOM MAaTEMaTHUYECKOW IIIKOJIBI,
UCIONIb30BaHUE JTHUX JIOCTIDKEHHUH B JIpYIrMX HayKaX, TEXHOJIOTUAX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, CPOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMUSI, ATUYECKOrO IIOBEACHHUSA, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTIKEHUM HAYKU U JIEATEbHOCTHIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OyIyIIEro;

4) 3cTeTHYECKOEe BOCIUTAHHE:

3CTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOUas OSCTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aay, PEIICHHH, PacCyXJIECHHH, BOCIPHUMYHBOCTh K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BocnUTAHUE:

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO W 0€30macHOro o0pas3a KM3HU, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (370pOBOE IHUTAaHHE, COAJAHCUPOBAHHBIM PEXKHUM 3aHATHH M OTAbIXA,
peryisipHass ¢u3MYecKas AaKTUBHOCTH), (PH3UYECKOE COBEPIICHCTBOBAHUE IIPH
3aHATHUSIX CLIOPTUBHO-03/I0POBUTEIBLHON JEATEIIbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpPYydy, OCO3HaHHE IEHHOCTU TPYyIOdI0OUs, HUHTEpec K
pa3nUYHBIM cdepaM MPoPeCCHOHATBHON NEATCIIEHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON
U e€ MPUJIOKEHUSIMHU, YMEHUE COBEPILIaTh OCO3HAHHBIN BBIOOp Oyaylieit nmpodeccuu u
peaIn30BBIBATh COOCTBCHHBIC J>KM3HCHHBIC IUIAHBI, TOTOBHOCTH M CIOCOOHOCTH K
MaTeMaTH4YeCKOMY 0Opa30BaHHUIO U CaMOOOpa30BaHUIO HA MPOTSIKEHUH BCEU KU3HHU,
FOTOBHOCTh K AaKTUBHOMY VYYacTHIO B  pEHICHUH MPAKTHUYECKUX  3a]a4
MaTeMaTU4eCKON HaIpaBJICHHOCTH;

7) 3K0JI0rMYecKOe BOCIIMTAHNE:

cOPMUPOBAHHOCTh ~ SKOJOTHMYECKOH  KYyJIbTYphl, IOHMMAHUE  BIIMSHHUS
COIIMAIBHO-D)KOHOMHUYECKUX TPOIECCOB HA COCTOSIHUE TMPUPOIHON M COIHATBHOU
Cpelibl, 0OCO3HAHUE II00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOoOJIeM, OpUEHTalUs Ha
MIPUMEHEHUE MAaTEMaTUYECKUX 3HAHUU JJIs PEIICHUs 3a7a4 B 00JIACTH OKPYKAIOIICH
cpelbl, IUIAaHUPOBAHHME IIOCTYNKOB M OIIEHKM HMX BO3MOXXHBIX IOCJIEICTBUI JIs
OKpY>Karolleu Cpebl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:



c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOILECTBEHHOW MPAKTHUKH, TOHUMAHHE MATeMaTUYECKOU
HayKW Kak cepbl 4eTOBEUECKON ACSITEILHOCTH, ITANlOB €€ Pa3BUTHUS M 3HAYUMOCTH
JUIS Pa3BUTHUS IUBWIM3ALMH, OBIAJCHHE S3BIKOM MAaTEMaTUKH W MaTeMaTU4YeCKOU
KYJIBTYpOH Kak CpeCTBOM MO3HAHUSI MHPA, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO U
UCCIIEIOBATENBCKYIO eI TeIbHOCTh MHIUBUIYATIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHbIE YHHBePcAIbHbIE YueOHbI€ JelicTBUS

Ba3oBble jloruueckue aeiicTBus:

BBISIBJISITH M XapaKTEepHU30BaTh CYIIECTBEHHbIE NPHU3HAKK MaTEeMaTHUYECKHUX
O00BEKTOB, TIOHATUH, OTHOIICHUN MEXIY MOHSATHSAMH, GOPMYIUPOBATH ONPEICICHHUS
MOHATHM, YCTaHABIMUBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(PHUKAIIMN, OCHOBAHUS IS
0000IIeHUS ¥ CPaBHEHUS, KPUTEPHH ITPOBOIMMOTO aHAIN3a,;

BOCIpUHUMATh,  (opMmynupoBaTb U NpeoOpa3oBBIBATh  CYXKICHHUS:
YTBEpAHUTENIBHBIE U OTPULIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOPEUHS B
dakTax, MaHHBIX, HAOMIONCHHSIX W YTBEPXKIACHHUSX, Mpeajaratb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUUIA;

JenaTh BBIBOJABI C HWCIOJB30BAHWEM 3aKOHOB JIOTUKH, MACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHHUH, yMO3aKITFOUEHUN TI0 aHATIOTHH;

MPOBOJIUTH CAMOCTOSITENIFHO JIOKA3aTEIbCTBA MAaTEMaTHUYECKUX YTBEPIKICHHUN
(mpsiMble ¥ OT MPOTHBHOIO), BBICTPAMBATh APTYMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYK/ICHUS Y BBIBOJIBI;

BBIOMpaATh CIOCOO pemieHus y4yeOHOW 3afaud  (CpaBHUBAaTh HECKOJBKO
BapUaHTOB PEUICHUs, BEIOMPATh HanOojee MOAXOIAMINNA ¢ YIETOM CaMOCTOSATEIBHO
BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBarebcKue J1eicTBUA:

UCIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENIbCKUIT HMHCTPYMEHT IO3HAHUS,
(bopMyIHpOBaTH BOMPOCHI, (PUKCUPYIOIIHE TPOTHBOPEUHE, TPOOIEMY, YCTAHABITUBATh
HUCKOMO€ U JaHHOe, (POpMHpPOBATH TUIOTE3y, APTyMEHTHUPOBATH CBOIO MO3UIIHIO,
MHEHHUE;

MPOBOAUTH CAMOCTOSITENILHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, HCCIEeI0OBAHUE
M0 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro OOBEeKTa, SIBICHUS, Ipoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXLy 00bEKTaMH, SIBICHUSIMU, POLIECCAMHU;

CaMOCTOSITEIILHO (OPMYIIUPOBAaTh OOOOMICHHUS W BBIBOJBI IO pPE3yjbTaTaMm
MPOBEIEHHOTO HAOIIOCHMSI, HCCIIE0BAHNUS, OIICHUBATh JOCTOBEPHOCTD MOTYYSHHBIX
PE3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA,

MPOTHO3UPOBaTh BO3MOXKHOE pPAa3BUTHE TMIpOlecca, a TaKkKe BbIIBUraTh
MPEIIOI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pab6ora ¢ undopmanmueii:

BBISBJIATH JeUIMTHI WHPOPMAIMK, JaHHBIX, HEOOXOJHMMBIX JUIsl OTBETa Ha
BOIIPOC U ISl pEIICHUS 3a/1a4H;

BEIOMpaTh WH(GOPMALIMIO M3 MCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIH3UPOBATH,
CUCTeMaTHU3UPOBaTh U MHTEPIPETUPOBATH HHPOPMAIMIO PA3TUYHBIX BUAOB U (HopM
MPEJCTABICHHUS;



CTPYKTYypUpOBaTh HHGOpPMAIUIO, MPEACTABIATh €€ B pasNuyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUvecKH;

OIICHUBATh HaJEKHOCTD uHpOpMaITUU o CaMOCTOSITENIbHO
chOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIE Y4eOHbIE 1eliCTBUSA

Oo0menue:

BOCIIPUHMMATh U (HPOPMYJIHPOBATH CY)KJICHHUSI B COOTBETCTBUU C YCIOBUSAMU U
LEISIMU OOILEHNUS, ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IUCBbMEHHBIX  TEKCTaX, JaBaTh IOACHEHMs IO XOJy pELIeHHs  3aJauu,
KOMMEHTHPOBATH ITOJYyYEHHBIN PE3yJIbTaT;

B XO/€ OOCYXJEHUsS 3a/laBaThb BOIPOCHI 10 CYILECTBY OOCYXJIaeMOW TEMBlI,
HpO6H€MI)I, pemaeMoﬁ 3ala4M, BbICKA3bIBaTh UACHU, HAICJICHHBIC HA IMTOMCK PCIICHMA,
COIIOCTABJIATh CBOM CYXICHHMS C CYXKICHHUAMH JApPYrMX YYaCTHMKOB JHajora,
OoOHapyXXUBaThb pa3IM4Me MW CXOJACTBO TIO3MLMH, B KOPPEKTHOH ¢opme
(bopMyIMpOBaTh Pa3HOTIJIACHS, CBOU BO3PAXKEHUS;

NpCACTABIATEL PE3YJIbTAThI PCIICHHA 3ada4dM, SKCIICpUMCHTA, HUCCICIOBAHMA,
IIPOEKTa, CAaMOCTOATENbHO BBIOMpPaTh (OpPMAT BHICTYIUICHUS C Y4€TOM 3ajad
Ipe3eHTAlMHU U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBepPcaJIbHbIE YUeOHbIE 1eliCTBUA

Camoopranmnsanus:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 3aJlady¥, BEIOMpATh CIIOCO0 pemIeHUus C
y4€TOM HMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIH MHTE/VIEKT:

BJIQJICTh HABBIKAMH TI03HABATEIHLHOUN pediekcHn Kak OCO3HAHUS COBEPIIACMBIX
JNCHCTBUM M MBICIUTENBHBIX TPOIECCOB, UX PE3yJNbTAaTOB, BIAJETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoliecca U pe3ysibTaTa PEIIeHUs MaTeMaTH4YecKOu
3a/1auu;

MPEABUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUM 33]a4H,
BHOCUTH KOPPEKTHBBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OIIMOOK, BHISBIICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LIETH U yCIOBHUSIM, OOBSCHATH MPUUMHBI
JOCTHKCHHSI WJIH HEIOCTIDKEHUS PE3YJIbTATOB JACSITEILHOCTH, HAaXOJIUTh OINUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHUMATh M KCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHAMBHUAYaJbHOMN
paboThI IPH pEHICHUH YU4EeOHBIX 3a1ad, IPUHUMATH 11e]Ih COBMECTHOW JEATEIHLHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOM paloThI, paclpeneisTh BUIbl padoT,
JIOTOBAapUBAThHCS, OOCYXIaTh MpPOIEcC M pe3yapTar padboThl, 0000MIaTh MHEHHS
HECKOJIbKUX JTIOZICH;

Y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCyxaeHHs, OOMEH MHEHUH,
«MO3TOBBIE HITYPMbI» U MHBIE), BBIIIOJHATH CBOIO YacTh pabOThl M KOOPAHMHHUPOBATH
CBOM JICUCTBHS C IPYTUMHU WICHAMHU KOMaH/Ibl, OIICHUBATh KAYECTBO CBOET0 BKJIAJIA B
OOIIHI MPOIYKT MO KPUTEPHUSAM, CPOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI



K xonmy 11 kiacca oOyyarouiuiicst HAy4uTcs:

CBOOO/JIHO OTEPUPOBATH IOHSATUSMHU, CBSI3AHHBIMU C IWIHHIPHYECKOH,
KOHMYECKOW H c(EepuyYecKOod MOBEPXHOCTSIMHU, OOBICHATH CHOCOOBI
MIOJTYYCHUS;

OIIEPUPOBAThH TOHATHUSMH, CBSI3aHHBIMH C TEJIAMHU BPANICHUS: MIJIUHIPOM,
KOHYCOM, chepoii U mapom;

pacro3HaBaTh Teya BpauieHus (IHIHHIP, KOHYC, cdepa U 1map) u 00bSICHATh
CTIOCOOBI TIOTYYEHUS TEJ BPAIICHUS;

KJ1acCU(UIIUPOBATh B3aUMHOE PACIIONIOKEHHE CHEPHI U TUIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPDAaHHUKOB W T BpAIICHUS,
00BbEMBI M TUIOIIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB W TENl BpalllCHUS,
TCOMETPHYECKHX TEJl C MPUMEHEHUEM (POopMyT;

CBOOO/IHO OIEPUPOBATH IMOHATHSIMH, CBSI3aHHBIMH C KOMOWHAITUSMHU TeEI
BpallleHUsT W MHOTOTPAHHHWKOB: MHOTOTPAaHHUK, BIUCAaHHBIA B cdepy u
OIMCAHHBIN 0KOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIH TEJO
BpaIlCHHS,

BBIUUCIISATh COOTHOIICHUSI MEXIy TUIOIIAJISIMU MOBEPXHOCTEH U 00bEMaMH
MMOTOOHBIX TEJI;

n300paxarh wu3ydaemble (GUTYPHI, BBINOJHATH (BBIHOCHBIC) ILIOCKUE
YepTEKH M3 PUCYHKOB TPOCTBHIX OOBEMHBIX (UTYp: BUJ CBEpXY, COOKY,
CHH3Y, CTPOUTH CEYCHHUS TEI BPAIICHUS;

U3BJICKaTh, HMHTEPIPETUPOBATh W TpeoOpa3oBbIBaTh HHMOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEICTAaBICHHYI0 Ha
YepTeKax U pUCYHKax;

CBOOOJTHO OIIEPUPOBATH MOHSATHEM BEKTOP B POCTPAHCTBE;

BBINOJIHATH OTNIEPAIIUH HaJl BEKTOPaAMU;

3aJ1aBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT;
peliaTh reOMETPUICCKIE 33]a9 Ha BBIYUCIICHUE YTIIOB MEXKIY MPSAMBIMHA U
TUIOCKOCTSIMU, BBIUMCIICHUE PACCTOSIHMNA OT TOYKH JI0 TUIOCKOCTH, B IIEJIOM,
Ha TIPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a TIPH PEIICHUY;

CBOOO/JIHO OIEPHUPOBATh IOHSATHSAMH, CBS3aHHBIMH C JBHKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBHIKCHHIA;

BBIIOJIHATh M300paXCHUST MHOTOTPAaHHUKOB HM T BpallleHHs IpU
MapajuieIbHOM  IEPEHOCE,  LIEHTPAIbHOM  CUMMETPHUM,  3€pPKAIbHOMN
CUMMETPHH, TIPH TIOBOPOTE BOKPYT MPSIMOU, MPEOOpa30BaHUsI [10100uS;
CTPOUTH CEUCHUS] MHOTOIPAHHMKOB W TEJI BpAICHUS: CCUCHHS IMIMHIPA
(mapasnienbHO M MEePHEHIUKYIISIPHO OCH), CEUCHMsI KOHyca (MapasuiebHbIe
OCHOBAHHIO U MPOXOJISIINE Yepe3 BEPIIUHY), CEUCHUS 111apa;

UCIOJIB30BaTh METOJbl TOCTPOCHUS CCUCHHWIl: METOJ CIIEJ0B, METOJ
BHYTPEHHETO IPOSKTUPOBAHUS, METO]] TICPEHOCA CEKYIICH IJIOCKOCTH;
JIOKa3bIBaTh T€OMETPUICCKHIEC YTBEPIKICHHS;

MPUMEHSITh TEOMETpPHUECKUE (AKThI JJIS PEUICHHS CTEPEOMETPHUCCKUX
3ajad, MPEaNoJaraloliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBHS
MPUMEHECHHS 33]IaHbI B IBHOI U HESIBHON (opme;

pemiaTh 3ajJadyd  Ha JIOKA3aTeIbCTBO MATEMATUYECKHX OTHOIICHUH U
HAX0XJ/ICHUE TCOMETPUUYCCKUX BEININH,



IIPUMEHATH IPOIPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI MPU PEIICHUHN CTEPEOMETPUUECKHUX 3a/a4;

MIPUMEHATH NOJIyYCHHbIE 3HAHMS HA NIPAKTUKE: CPAaBHUBATh, aHAJTU3UPOBAThH
U OLICHMBATh pEAIbHbIE CHUTyallud, I[PUMEHATh H3yUYEHHBbIE IOHATHS,
TEOpEMBbl, CBOWCTBA B MPOLECCE IOUCKA PEHIeHUS MaTeMaTUYECKU
copMyIHpOBaHHOW TPOOIEMBI, MOJECIUPOBATh pealbHBIC CHTYyallUd Ha
SI3bIKE T€OMETPHUH, UCCIEAOBaTh MOCTPOCHHBIE MOJIETU C UCIOJIb30BaHUEM
TrEOMETPUYECKUX TOHSATHA W TEOpeM, ammapara aireOphl, pemarh
MPAaKTUYECKUE 3aJadyM, CBS3aHHbIE C HAXOXIACHUEM TI'€OMETPUUYECKHUX
BEJIMYNH;

UMETh MPEJCTAaBICHUsI 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPHH Kak
COCTaBHOM YacTu (pyHJaMEHTa Pa3BUTHS TEXHOIOTHIA.



TEMATHYECKOE INTAHUPOBAHUE
11 KUIIACC

Koan4yecTBO 4acoB

Ne ni/nt HanmeHoBaHue pa3iesioB U TEM Kountpo.n IpakTuyec | JIEKTPOHHBIE (LH(pPOBHIE)
NMporpaMmabl Bcecero HbIE KHue 06pa30BaTeJ1beIe pecCypcChl
padoThbI padoThI
1 AHanuTnyeckas reoMeTpus 15 1 E:tlgilf/ﬁée?sic.)rﬁ 11620937
) [ToBTOpEeHME, 0000IIEHNE 1 15 1 bu6mmoreka [IOK
CHUCTEeMaTH3aIis 3HAHUI https://m.edsoo.ru/1¢209e37
3 O0BEM MHOTOTPaHHHKA 17 1 E:tf:?/ﬁee?siorﬁ 11620937
4 Tena ppauehus 24 ! Eﬁgg/d/(r?e?si?rﬁ/lczo9e37
5 [Tnomany moBepxXHOCTU U 0OBEMBI 9 1 bubnmoreka [JOK
KPYTJIBIX TEJ https://m.edsoo.ru/1¢209e37
6 I — 5 1 httpg://resh.edu.ru/ subject/17/?
ysclid=m2rowqdle2957486255
7 [ToBTOpenue, 0000IICHNE U 17 ) bu6mmoreka [IOK
cUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 102 3 0

[TPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://resh.edu.ru/subject/17/?ysclid=m2rowqdle2957486255
https://resh.edu.ru/subject/17/?ysclid=m2rowqdle2957486255
https://m.edsoo.ru/1c209e37

INOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
KosnvecTBo yacoB
Ne ni/nt Tema ypoka Kounrpoa JeKTPOHHBbIE HU(POBBHIE 00pa3oBaTeIbHbIE
Bcero bHbIE pecypchl
padoTbI
https://www.yaklass.ru/p/geometria/l 1-
[ToBTOpenue Tembl "KoopauHaTe klass/priamougolnaia-sistema-koordinat-v-
1 BEKTOpA Ha IUIOCKOCTH U B 1 prostranstve-metod-koordinat-10439/abstcissa-
nmpoctpaHcTae" ordinata-i-applikata-tochki-prosteishie-zadachi-
v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/l 1-
) [ToBTOpenue Temsl "CkansspHoe 1 klass/priamougolnaia-sistema-koordinat-v-
IIPOU3BEIEHNE BEKTOPOB" prostranstve-metod-koordinat-10439/ugol-
mezhdu-vektorami-skaliarnoe-proizvedenie-9283
" https://www.yaklass.ru/p/geometria/l1-
IToBTOpeHue Temsl "Beruncienne . - :
3 12 MKITY BEKTOPaMH B 1 klass/priamougolnaia-sistema-koordinat-v-
ir ocTharCIEe" prostranstve-metod-koordinat-10439/ugol-
poctp mezhdu-vektorami-skaliarnoe-proizvedenie-9283
[ToBTOpEeHME TeMbl "YpaBHEHKE
4 MPSMOM, MPOXOSIICH Yepe3 1Be 1
TOYKH"
5 YpaBHEHHE TIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IJIOCKOCTH B OTpe3Kax
6 YpaBHeHHE MJI0CKOCTH, HOPMAJlb, 1
YpaBHEHHE TUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeieHne 1 bubnmoreka I{OK https://m.edsoo.ru/725effc4
3 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1

IPOrpaMMHUPOBAHKE



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://m.edsoo.ru/725effc4

JInHeliHbIE HEPABEHCTBA, JIMHEMHOE
[IPOrpaMMHUPOBAaHHE

10

AHQJIUTUYECKUE METObI pacuéra
yria Mexay MpsIMbIMU B
MHOTI'OrpaHHUKax

bu6mmoreka LIOK https://m.edsoo.ru/8efbe78e

11

AHaJIUTUYECKUE METObI pacuéra
yria MexAay IJIOCKOCTSIMU B
MHOT'OrpaHHHUKax

bu6mmoreka LIOK https://m.edsoo.ru/8efbe78e

12

@opMyita pacCTOSIHUA OT TOYKH 10
IUIOCKOCTH B KOOpAMHATaX

13

HaxosxieHne pacCTosITHUN OT TOYKH
JI0 TIJIOCKOCTH B Ky0Oe

14

Haxoxnenne paccTosHUN OT TOUKH
710 TUIOCKOCTH B NMPaBUIIHLHON
UpamMuIe

15

KonTponbhas pabota
" AHanuTtuyeckas reometpus”

16

Ceuenus MHOTI'OI'PaHHHUKOB:
CTaHAAPTHLIC MHOT'OI'PaAHHUKHU

bu6mmoreka LIOK https://m.edsoo.ru/6054b8c1

17

CeueHurst MHOTOTPaHHUKOB: METO]]
CIIEIOB

18

Ceuenus MHOTI'OI'PaHHHUKOB:
CTaHAAPTHLBIC IIJIOCKOCTH,
MCPCCCUCHHS ITPAMBIX U MJIOCKOCTEM

19

HapaJ'IJ'IeJ'ILHLIe IpsAMBIC U
IIJIOCKOCTH! IMapaJlJICJIbHBIC CCUCHUA

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

20

[TapamtensHbIe IpsIMBIE U
IUIOCKOCTH: PACYET OTHOIIEHUMN

21

Hap AJJICJIbHBIC IIPAMBIC 1



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/6054b8c1
https://resh.edu.ru/subject/lesson/6065/

IIJIOCKOCTH: YIJIBI MEXIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMU

22

[IepnenqukynspHbIe IPSAMBIE U
IJIOCKOCTH: CTaHJAPTHBIE ITapbl
MEPIEHAUKYJISIPHBIX IUNIOCKOCTEN U
MPSAMBIX, CHMMETPUU
MHOTI'OTPaHHUKOB

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-
10441/opredelenie-i-svoistva-
perpendikuliarnosti-priamoi-i-ploskosti-12048

23

[leprnieHIuKyNsSIpHBIE IPSIMBIC U
IJIOCKOCTH: TEOpPEMA O TpeX
MePIeHIUKYIIpax

https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-
prostranstve-metod-koordinat-10439/ugol-
mezhdu-vektorami-skaliarnoe-proizvedenie-9283

24

[leprnieHIuKyNsSIpHBIE IPSIMBIE U
MIJIOCKOCTH: BBIUMCIICHUS JUTUH B
MHOTOTpaHHHKaX

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

25

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIS
TJI0IAJIeH, COOOpaKEHHUSI TTOJ00US

26

[ToBTOpEHME: MIOMIAAM
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIS
TJI0INAJIEH, COOOPAKEHHUSI TTOJ00US

27

[ToBTOpEHME: MIOMIAAM
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIS
TJI0IAJIeH, COOOPAKEHHUS TTO00US

28

[Tmomaau ceuennii
MHOTOTPaHHHUKOB: TUIOIIA TN
MTOBEPXHOCTEH, pa3pe3aHus Ha
9aCcTH, COOOpaKCHHUSI TOT00MS

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

29

Tlnomanu ceueHuit
MHOTOTPaHHUKOB: IO
MMOBEPXHOCTEH, pa3pe3anusi Ha

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



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/6018/

9aCcTH, COOOpaKCHHSI TOT00MS

30

Kontposnbnas padora "[loBTopenue:
MHOTOTPaHHUKHU, CEUCHUS
MHOTOT'PAaHHUKOB"

31

O0BéM Tera. O0peM
MPSIMOYTOJIBHOT'O TIApaJUICTICTIUIIC 1A

http://geometry2006.narod.ru/Lessons/10-
11/11/13a.pptx

32

3ama4un 00 yaBOCHUHU Ky0a, 0
KBaJpaType Ky0a; 0 TPUCEKIIUH yIJia

33

CrepeoMeTpHUYECKHE 3a/1a4H,
CBA3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO MapauIeyeue1a

34

[TpuknaaHblie 3aa4u, CBI3aHHBIE C
BBIUUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO MapauIeyeue1a

35

OOBEM MPSIMO TPU3MBI

http://geometry2006.narod.ru/Lessons/10-
11/11/14b.pptx

36

CrepeomeTpHuueckue 3a1a4u,
CBSI3aHHBIC C BBIUMCIICHUEM
00BEMOB MPSIMON TIPU3MBI

https://resh.edu.ru/subject/lesson/5629/

37

[Ipuknagubie 3a1a4n, CBsI3aHHbBIE C
00BEMOM MIPSIMOIA TPU3MBI

38

Brruucnenne o0bEMOB TeI ©
IIOMOIIBIO ONIPENEIIEHHOTO
unterpana. O6bEM HaKJIOHHOM
MIPU3MBI

https://resh.edu.ru/subject/lesson/4046/

39

Brrauciienne 06bEMOB Tel ¢
MIOMOUIBIO OTPEAETIEHHOTO
uHTerpana. O0bEM nupaMu sl

40

®opmyna 00bEMa UpaMHIbI.
OtHoueHne 06beMOB MUPAMUJ C



http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4046/

O0IIKM YTIIOM

41

dopmyna 00bEMa MUPaAMHIBI.
OTtHouIeHre 00HEMOB MTUPAMHUL C
OOIINM YTJIOM

42

CTepCOMeTpI/I‘ICCKI/Ie 3aJa4u,
CBSI3aHHBIE C 00BEMAMU HAKIIOHHOM
IIPU3MBI

43

CrepeoMeTprYeCKHE 3a/1auu,
CBSI3aHHBIE ¢ 00BEMaMU TUPAMUJIBI

44

[IpukiagHeie 3aga4u 110 TEME
"O0BEMEI TEN", CBA3aHHEIE C
00bEMOM HAKIIOHHOW TIPU3MBI

45

[IpuknagHeie 3aga4u 110 TEME
"O0BEMEI TEN", CBA3aHHEIE C
00BEMOM ITUPAMH/TBI

46

[Ipumenenue o0BEMOB.
Beruncienue paccTosHus 10
IUIOCKOCTH

47

Kontposnbnas padora "O0bEmM
MHOTOI'paHHUKA"

48

[{umuHgpruYecKasi MOBEepXHOCTb,
o0pa3yrone WIHHIPHISCKON
MOBEPXHOCTH

http://geometry2006.narod.ru/Lessons/10-
11/11/2_4 a.pptx

49

Hummnaap. [psamoii kpyrosou
uwHap. [lnomanas noBepxXHOCTH
LUAJIUHAPA

50

Konunveckasi moBepxXHOCTb,
o0pa3yromme KOHUIeCKOU
noBepxHoctu. Konyc

51

Ceuenne KOHYCa IINIOCKOCTBIO,



http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx

MapajiebHON NIIOCKOCTH
OCHOBaHMUA

52

VY ceuénnblil konyc. M3o00pakenue
KOHYCOB H YCEUEHHBIX KOHYCOB

53

[Tnomans 60KOBOM MOBEPXHOCTU U
ITOJIHOW ITOBEPXHOCTH KOHYyCa

54

[Tnomans 60KOBOM MOBEPXHOCTH U
HOJIHOM [TOBEPXHOCTH KOHYCa

55

CrepeomeTpuuecKkue 3aaud Ha
JTIOKA3aTeJIbCTBO U BHIYHUCIICHHE,
MIOCTPOCHUEM CEUCHUN UIHHIPA,
KOHyca

bubmuoreka [{OK https://m.edsoo.ru/3cefl10e5

56

CrepeomeTpuueckue 3aa4u Ha
JTI0KA3aTeJIbCTBO U BBIYHCIICHHE,
IIOCTPOECHHUEM CEYEHUN LIUIUHAPA,
KOHyca

bubnuoreka [{OK https://m.edsoo.ru/bed12a43

57

HpI/IKJ'IaI[HBIC 3aJa4u, CBA3aHHBIC C
MUIMHAPOM

58

HpI/IKJIa[[HI)Ie 3aaa4u, CBA3aHHBIC C
MUJINHAPOM

59

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/

60

Ilepeceuenue cepsl 1 mapa ¢
IJIOCKOCTBI0. Kacanue mapa u
cdepsl II0CKOCThI0. By n
n300paxkeHue mapa

bubmuoreka [{OK https://m.edsoo.ru/bed12a43

61

[epecedenue chepsl U mapa ¢
I0cKkocThi0. Kacanwue mapa u
cdepsl TIOCKOCThI0. Bua u
n300pakeHHE Iapa

62

Ypasuenue chepsl. [Lnomanp

bubmmoreka [{OK https://m.edsoo.ru/bed12a43



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/bed12a43
https://resh.edu.ru/subject/lesson/4034/
https://m.edsoo.ru/bed12a43

cdepsl u € yacte

63

CummMmertpus cepsl u miapa

64

CrepeomeTpHuueckue 3a1auu Ha
JI0KA3aTEIbCTBO U BBIYUCIIEHUE,
CBSI3aHHBIE CO CEepoi U MapoM,
IMOCTPOEHUEM MX CEUCHUH
IIJIOCKOCTBIO

bubmuoreka [{OK https://m.edsoo.ru/bcl5{72

65

CrepeomeTpHuueckme 3a1auu Ha
JI0KA3aTEIbCTBO U BBIYUCIIEHUE,
CBSI3aHHBIE CO CEepoit U MapoM,
IMOCTPOEHUEM MX CEUCHUH
IIJIOCKOCTBIO

66

[puknaaHbie 3a1a491, CBSI3aHHBIE CO
cdepoit ¥ mapom

bubmuorexa [{OK https://m.edsoo.ru/bcl5{72

67

IToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaHJIAPTHBIE TTOA00HS

68

Pazauunnie KOM6I/IHaIII/II/I TCI
BpalllICHUS 1 MHOI'OI'PAHHHUKOB

69

3agaun o teme "Tena u
IIOBEPXHOCTHU BpaueHus"

https://resh.edu.ru/subject/lesson/4910/

70

3amauu o Teme "Tena u
MOBEPXHOCTH BpalieHus"

71

Kontposnbnas padora "Tena u
IIOBEPXHOCTHU BpaueHus"

72

O0bpéM mmmHapa. Teopema 00
00BbEME TPSMOTO ITWIMHAPA

http://geometry2006.narod.ru/Lessons/10-
11/11/14c.pptx

73

Brraucienne 00bEMOB TeI €
TIOMOIIBIO ONIPEAEITIEHHOTO
uHrerpana. O0bpEM KOHYyca

http://geometry2006.narod.ru/Lessons/10-
11/11/16a.pptx



https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://resh.edu.ru/subject/lesson/4910/
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx

74

ITnowanu 60KOBOM M MOJHOM
MMOBEPXHOCTH KOHYCa

http://geometry2006.narod.ru/Lessons/10-
11/11/18a.pptx

75

CrepeomeTpuuecKkue 3a1a4u,
CBSI3aHHBIC C BBIUMCIICHUEM
00BEMOB IIMJIMHJIPA, KOHYCA

76

[IpuknagHeie 3aga4u 110 TEME
"O0BEMBI U ITOMIAIN TOBEPXHOCTEMH
Ten"

http://geometry2006.narod.ru/Lessons/10-
11/11/18a.pptx

77

O0BEM mapa v IIapoBOTO CEKTOPA.
Teopema 06 00bEMe mIapa.
[Tnomane chepsr.
CrepeoMeTpHUEeCKHE 3a/1a4H,
CBSI3aHHBIC C BEIYHCIICHUEM
00BEMOB I1apa, MapOBOTO CETMEHTA
Y IIAPOBOTO CEKTOpa

http://geometry2006.narod.ru/Lessons/10-
11/11/17a.pptx

78

[IpuknagHeie 3ana4u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM T1apa U TUIOIIAJIHIO
cdepbl. COOTHOILIEHUST MEKTY
IJIOIIAIMU [TOBEPXHOCTEN U
00bEMaMU ITOTOOHBIX TEN

http://geometry2006.narod.ru/Lessons/10-
11/11/17b.pptx

79

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenune o6bEMa npu moao0ouu.
CrepeomeTpuueckue 3aaauu,
CBSI3aHHBIC C BEIYHCIICHHEM
00BEMOB Tel U TIoLIaAen
MMOBEPXHOCTEU

bubmuoreka [{OK https://m.edsoo.ru/810cfleb

80

Kontposnbnas padora "[lnomanu
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX
Ten"



http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
https://m.edsoo.ru/810cf1eb

81

JIBM>KEHUS MPOCTPAHCTBA.
OTtoOpaxkenusi. J[BrkeHus u
paBeHcTBO (puryp. OOume cBoiicTBa
IBUKCHUH

bubmuoreka I{OK https://m.edsoo.ru/0b136158

82

Bupl 1BrkeHUii: mapaieIbHbIN
MEePEHOC, LICHTPAJIbHAsI CHMMETPUS,
3€pKajibHasi CHMMETPHUS, TOBOPOT
BOKPYT IIPSAMOM

83

[IpeobpazoBanus momoowus. [Ipsmas
u cdepa Ditnepa

bu6mmoreka LIOK https://m.edsoo.ru/810cfleb

84

I'eomeTpuueckue 3anaun Ha
MIPUMEHEHUE JBUKEHUS

85

KontposbHas padora "BekTopsl B
npocTpaHcTee”

86

O6o6maromee nmosTopenue 11
MOHSTHIA U METOJIOB Kypca
reometrpun 10—11 kimaccos,
CUCTEeMAaTH3alusI 3SHAHHH:
"[lapanienbHOCTb NPSAMBIX U
TJIOCKOCTEM B MpoCcTpaHCTBE"

bubnmoreka [{OK https://m.edsoo.ru/1780basSd

87

O6o6maromee moBropenue 11
MOHATUN U METOJIOB Kypca
reometpuu 10—11 kiaccos,
cUCTeMaTu3alus 3HaHui: "BekTopbl
B MPOCTpaHCTBE"

88

O6o6maromee moBropenwue 11
MOHATUN U METOJIOB Kypca
reometpuu 10-11 kiaccos,
cUCTeMaTu3alus 3HaHui: "BekTopbl
B MpOCTpaHcTBe"



https://m.edsoo.ru/0b136158
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/1780ba5d

89

O6o6matomee mopropenue 11
MOHATUN U METOJIOB Kypca
reometpuu 10—11 kiaccos,
cucremarn3anus 3HaHu: "O0beM
MHOTOI'paHHUKA"

bubmuoreka [{OK https://m.edsoo.ru/f465d10e

90

O6o6maromee moBropenue 11
MOHATUN U METOJIOB Kypca
reometpuu 10—11 kiaccos,
cucremarn3anus 3HaHu: "O0beM
MHOTOI'paHHUKA"

91

O6o6maromee moBropenue 11
MOHATUN U METOJIOB Kypca
reometpuu 10-11 kiaccos,
CHCTEMAaTH3allus 3HAHHI:
"[Tomraay MOBEpXHOCTH U 0OBEMBI
KpyTrJbIX Ten"

bubmuoreka [{OK https://m.edsoo.ru/078cd 184

92

O6o6maromee mosTopenue 11
MIOHATHUI U METO/I0B Kypca
reomerpun 10—11 kimaccos,
cucTeMaTh3alys 3HaHU:
"[1nomany moBepXHOCTU U 0OBEMBI
KpyTJibix Ten"

bubnuoreka [{OK https://m.edsoo.ru/7491efe0

93

HroroBasi KOHTpoJIbHAs paboTa

94

HToroBasi KOHTpoJIbHAs paboTa

95

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTH3alus 3HaHUI

96

HcTopus pa3BUTHs CTEpeOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTHI

https://resh.edu.ru/subject/lesson/4756/conspect/?
ysclid=m2v4pfovvi924085876



https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=m2v4pfovvi924085876
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=m2v4pfovvi924085876

97

HcTopus pa3BUTHs CTEpEOMETPUU
KaK HayK{ U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bubnuoreka [{OK https://m.edsoo.ru/7491efe0

98

HcTopus pa3BUTHs CTEpeOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTHI

bubnuoreka [{OK https://m.edsoo.ru/7491efe0

99

Hcropus pa3BUTHSA CTEPEOMETPUH
KaK HayK{ U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX 1
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/subject/lesson/4756/conspect/?
ysclid=m2v4ptovvi924085876

100

HcTopus pa3BUTHs CTEpEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTHI

https://resh.edu.ru/subject/lesson/4756/conspect/?
ysclid=m2v4pfovvi924085876

101

Hcropus pa3BUTHSA CTEPEOMETPUN
KaK HayK{ U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX 1
KOMIIBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHs CTEpEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=m2v4pfovvi924085876
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=m2v4pfovvi924085876
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=m2v4pfovvi924085876
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=m2v4pfovvi924085876




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA
- Aranacsu JI.C. I'eomerpus 10-11

- Marematuka. ['eomerpus. 11 xnacc. YueOnuk. Yriry0nE€HHbIH ypOBEHDb - Mep3iiskK,
[TonsikoB, HoMupoBcKuid.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

- 3uB B.I'. 'eomerpust: Junakruueckue marepuainst o 11 kmacca/ b.I'. 3uB, B.M. Meiinep.
— M.: IIpocemienue, 2020

-3uB b. I'. 3amaumn o reomerpun aiis 7—11 xnaccos/
-llapeirun N.@., I'ony6es B.1. ®akynbratuBHbIi Kypc o MaTtemaTuke (10xmace). — M.:
[Ipocsemenue, 2009.

-llapeirun N.@., N'ony6es B.1. @akynbratuBHbIi Kypc o MaTtemaTuke (11kmace). — M.:
[Ipocsemenue, 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1.bu6nmoreka [IOK
http://interneturok.ru

3. https://www.yaklass.ru

4 http://urokimatematiki.ru
5.http://intergu.ru
6.http://karmanform.ucoz.ru
7.http://polyakova.ucoz.ru
8.http://www.openclass.ru



http://interneturok.ru
https://www.yaklass.ru
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