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10 KUIACC

IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATHA CcTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[Tonatne 00 aKCMOMAaTHYECKOM MOCTPOCHHHM CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHH U
CJIECTBUS U3 HUX.

B3auMmHOE  pacnonokeHWe  IpsAMBIX B IPOCTPAHCTBE:  IE€PECEKAOLIUECcH,
NapajuleJIbHble M CKpeluBarouiyecs mnpsMble. [Ipu3HAaKM CKpEIMBAIOIIUXCS MPAMBIX.
[TapajienpHOCTh MNPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE: IapajUICIIbHBIE IIPSMbIC B
IIPOCTPAHCTBE, MApAJUICIIBHOCTh TPEX NPSAMBIX, MAPAICIBHOCTh IPSIMONM U IJIOCKOCTH.
[TapannensHoe U IEHTPaATbHOE MPOEKTUPOBaHKE, U300paxenue ¢uryp. OCHOBHBIE CBOWCTBA
napajieJIbHOro npoekTupoBanus. M3zo0paxkeHue Gpuryp B napauiesbHOW NPOEKUUU. YTIIbI €
COHAIPABJIICHHBIMA CTOPOHAMM, YIOJI MEXKIy IpPSIMBIMM B IpocTpaHcTBe. llapamnensHoCTb
IJIOCKOCTEH: NapajulebHble INIOCKOCTH, CBOMCTBA NapaJuIeIbHBIX II0cKkocTel. [IpocTeiimue
MIPOCTPAHCTBEHHBIE (UTYpbl Ha IUIOCKOCTH: TETPadAp, Mapaulelenumes, HNOCTPOCHHE
CEUYCHUU.

IlepneHquKyIsIpHOCTh MNPAMOM M IUIOCKOCTH: TEPIEHAUKYJSPHBIE NPSIMbIE B
IIPOCTPAHCTBE, MpSAMBIE MapajulelbHble W INEPHEHAMKYJSAPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MpsAMON IEPHEHAUKYISIPHON
m10ckocTd. OpTOroHaabHOE NPOEKTUpOBaHUE. [lepneHauKyIsap U HaKIOHHBIE: PacCCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHME OT MPSAMOHM [0 IUIOCKOCTH, MPOEKUUs (UTyphl Ha
IUIOCKOCTh.  IleprneHauKyIAspHOCT IIOCKOCTEH: MpPHU3HAK IEPHEHAUKYISPHOCTH JBYX
mrockocreil. Teopema o TpEX MepreHANKYIIpax.

VYribl B IPOCTPAHCTBE: Yrojd MEXIy NPSAMON M IIJIOCKOCTBIO, JIBYTPaHHBIA yTOJI,
JUHEHHBIA yroja JBYrpaHHOTrO yryia. TpéXrpaHHbi M MHoOrorpaHusle yribel. CBoicTBa
IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX M [BYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB U CHHYCOB JUJIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buapsl MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: Nn-yronpHas npusma,
npsiMasi ¥ HaKJIOHHAs TMPU3MBbl, OOKOBas W MOJHAs MOBEPXHOCTh NMpu3Mbl. [lapamenenunen,
IIPSIMOYTOJIBHBIM TapajuIesIeNue] U ero cBoicTBa. Kparwaiimme nmyTd Ha NHOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpancrtBenHas teopema Iludaropa. Ilupamuna: n-
yrojibHas Nupamuja, NpaBuwibHas U yced€HHas nupamuibl. CBolicTBa pébep M OOKOBBIX
IpaHel IpaBUIbHOM mupamuzbl. [IpaBUiIbHBIE MHOIOTPAaHHMKHU: IPAaBWIbHAs IpU3Ma U
MpaBWIbHAsA NMUPaMKJIa, PAaBUJIbHAS TPEYroJibHAs MUPaMUJa U MPaBUIbHBIN TeTpa’p, KyO.
IIpencrasnenue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3p, JOAECKAdAP U UKOCAIP.

Bbruniciienue 31€MEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yriasl. Ilnomane
OOKOBOW IMOBEPXHOCTH W IOJHOW IMOBEPXHOCTHU MPSIMON NPU3MBI, IUIOUIA]b OCHOBaHMIA,
TeopemMa O OOKOBOM TOBEPXHOCTH MPsSMOW Mpu3Mbl. [lnomans OOKOBOM TOBEPXHOCTH U
IIOBEPXHOCTHU MPABUIILHOM MUPAMUIBI, TEOPEMA O ILIOIIAANA YCEUEHHON TUPAMUIBL.

CummeTpus B IPOCTPAHCTBE. DIEMEHThl CHMMETPHH MPABWIIBHBIX MHOTOTPaHHUKOB.
CuMMeTpHsi B NpPaBUIBHOM MHOTOTPAaHHMKE: CHUMMETPHS MNapajuleleNuIe a, CUMMETPHUS
MPaBUJIBHBIX NTPU3M, CHMMETPHS PABUIIBHON TUPAMUIBI.

BekTops! M KOOPAMHATEI B IPOCTPAHCTBE

ITonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOTO BEKTODA,
BEKTOPB! KOJUIMHEAPHBIE, COHAIIPABICHHBIE W IPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPBI.
PaBeHcTBO BEKTOpOB. [[€HCTBHS C BEKTOpaMH: CIOKEHHWE M BBIYUTAHUE BEKTOPOB, CyMMa



HECKOJIBKUX BEKTOPOB, YMHOJKEHHE BEKTOpa Ha 4uciao. CBONCTBA CIOKEHUS BEKTOPOB.
CBolicTBa yMHOXKEHUsI BEkTOpa Ha uucio. IloHsTHe KomIiulaHapHble BeKTOphl. IIpm3Hax
KOMIUIAaHApHOCTU TpEX BekTopoB. [IpaBmno napamienenunena. Teopema o pa3inoxeHUH
BEKTOpa II0 TPEM HEKOMIUIAHApHBIM BekTopam. l[IpsmoyronpHas cucremMa KOOpPAMHAT B
npocrpanctee.  Koopmuuatel BekTopa. CBs3p  MeXIy KOOpPAMHAaTaMH BEKTOpa U
KOOpJAMHATaMM TOYEK. YTOJI MeXAy BeKTopamu. CKalsipHOE IPOU3BEAECHUE BEKTOPOB.

11 KUIIACC

Tesa BpanieHus

[ToHATHS: UMIMHAPUYECKAs MMOBEPXHOCTh, KOHMYECKAasl MOBEPXHOCTb, ceprueckas
MOBEPXHOCTh, 00pa3ymoIrue NoBepxHocTeil. Tena BpalleHus: MIMHIP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnonoxkeHne cepsl U MIOCKOCTH, KacaTelbHas MII0CKOCTh
K chepe. N300paxkenue Ten BpamieHHs Ha IUIOCKOCTH. Pa3BépTka IWIMHIApa M KOHYCA.
Cummerpus chepsl u mapa.

O0béM. OcHOBHBIE cBOMicTBa 00bEMOB Ted. Teopema 00 00BEME MPSIMOYTOIBHOTO
napajuienenunena u cieactsus u3 He€. O0bEM NpsIMON M HAKJIOHHOM IPU3MBI, LIUIUHAPA,
nupamMuibl 1 Konyca. O0bEM I1apa U apoBOTr0 CErMEHTA.

KomOuHanuu ten BpalieHUss U MHOrorpaHHUkoB. [Ipu3ma, BnMcaHHas B LMJIMHAP,
onucaHHas okojo IuHapa. [lepeceuenue cdepsl u mapa ¢ mwiockocThio. Kacanue mapa u
cepsl MIOCKOCTBIO. [lOHSTHE MHOTOTPaHHWKA, OIKMCAHHOTO OKOJO cdepbl, cdepsl,
BIMCAHHOM B MHOTOTPAaHHUK WJIM TEJIO BpalllCHUSI.

[Tnomanp MOBEPXHOCTH IUIMH/PA, KOHYCA, IJI0MAaas cepsl u e€ yacteir. [lonoOue B
npoctpanctBe. OTHomieHne O0OBEMOB, IUJIOMANEH TOBEPXHOCTEH MOAOOHBIX QuUryp.
[IpeoOpazoBanue mompobus, romoTeTHs. Pemenne 3amad Ha MIIOCKOCTH C HMCIIOJIB30BAaHHEM
CTepEOMETPUUYECKUX METOJIOB.

[TocTpoeHne ceueHU MHOTOIPAaHHUKOB M TEJI BpAlllEHUS: CEUEHUs LMIUHApA
(mapayuieIbHO U MEPHEHIUKYJISPHO OCH), CEUeHHUs KOHyca (mapayjielbHbleé OCHOBAaHHUIO U
MPOXOJISIINE Yepe3 BEPILNHY ), CEUSHHUsI 111apa, METOAbI IOCTPOCHUSI CEUEHUI: METO/ CJIEJI0B,
METOJI BHyTPEHHETO IPOEKTUPOBAHNUS, METOJ] IEPEHOCA CEKYILEN TUIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpancTBe. Omnepanuu HajJ BEKTOpaMH. BEKTOpHOE yMHOKEHHe
BeKTOpoB. CBOMCTBa BEKTOPHOrO yMHOXeHus. [IpsMoyroipHas cucreMa KOOpAHWHAT B
npoctpancTtBe. Koopaunatel Bektopa. Pasnokenue Bektopa mo 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ] IPU PELICHUH T€OMETPUUECKHX 3aay.

JIBH2KEeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpancta. OtoOpakeHus. [[BuwxeHust u paBeHCTBO (uryp. OOmume
CBOWCTBA JBWKEHUNA. Bupl ABMKEHMIA: MapasuieNbHbI MepeHoc, LEeHTpalbHas CUMMETPHS,
3epKajibHasi CUMMETpHUsI, IOBOPOT BOKpYr mnpsiMoil. IIpeoOpazoBanus momobus. Ilpsimas u
chepa Diinepa.

INJTAHUPYEMBIE PE3YJIBTATbBI

JUYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3UIMKM OOYydYalONMIETOCs KakK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBa, MPEACTaBICHHE O MATEMAaTHUYECKUX OCHOBAX
(GyHKIIMOHUPOBAHUS PA3IMYHbIX CTPYKTYp, SIBICHHH, MPOLEAYyp TIpa)KAaHCKOro oOliecTBa
(BBIOOpBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJICHCTBOBATh C COI[MAIILHBIMI MHCTUTYTaMU B
COOTBECTCTBUU C UX (bYHKIII/IHMI/I 1 Ha3HAYCHUEM,



2) NnaTpUOTHYECKOE BOCIIUTAHME:

c()OPMUPOBAHHOCTh ~ POCCHICKOW TPaKTAHCKOW HMJICHTUYHOCTH, YBAKCHHUS K
MpOLLJIOMY U HAaCTOALIEMY PpOCCUHCKOW MaTEMaTUKH, LEHHOCTHOE OTHOILIEHHE K
JNOCTH)KCHHMSIM POCCUMCKHX MAaT€MAaTHMKOB W POCCUMCKOM MAaTeMAaTU4EeCKOW  IIKOJIBI,
MCIOJIb30BaHUE ITUX JOCTHKEHUHN B APYTUX HAayKaxX, TEXHOJIOTHX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pPOCCHUICKOro Hapoaa, cGhHOpPMUPOBAHHOCTh
HPABCTBEHHOI'O  CO3HAHMSI, JTHUUYECKOIO IIOBEJCHMS, CBA3AaHHOIO C IPaKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUN HAyKU U JIESITEIIbHOCTBIO YYEHOI0, OCO3HAHME JINYHOTO BKJIa/a B
MOCTPOSHHUE YCTOWYMBOTO OYAyILEro;

4) 3cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOIIEHME K MHpYy, BKIIOYAs OCTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, pELICHUH, pacCyKIeHUI, BOCIPUUMYHBOCTH K
MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUAOB UCKYCCTBA;

5) puzuveckoe BocnuTaHUE:

c(OpMUPOBAHHOCTh YMEHHs INPUMEHATH MaTEeMaTHUYECKUE 3HaHUs B HHTEpecax
3JI0pOBOT0O U 0€30macHOro odpasa >KM3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3J0POBBIO
(3mopoBoe nuTaHue, cOATAHCUPOBAHHBINA PEKUM 3aHATUI U OTIBIXA, PETYIsipHas Gu3ndecKas
aKTUBHOCTH), U3UUYECKOE COBEPILIEHCTBOBAHUE MIPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN
JESITENIbHOCTbIO;

6) Tpy10BOE BOCIIUTAHME:

FOTOBHOCTb K TPYZy, OCO3HaHHE IIEHHOCTH TPYAOIIOOMS, MHTEPEC K Ppa3InYHbIM
chepam TpodecCHOHANBHON  JESATENbHOCTH, CBSI3aHHBIM C  MaTeMaTUKOW ©  eé
NPUJIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymield mnpodeccun u
peain30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI, TOTOBHOCTH U CIIOCOOHOCTh K
MaTeMaTHuecKoMy OOpa30BaHUI0O M C€aMOOOpPa30BAHMIO Ha TMPOTSHKEHUM BCEM KU3HH,
TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PEUIEHWU MPAKTHUECKUX 3a7ad MaTeMaTH4eCKOU
HaIpaBJIEHHOCTH;

7) 3K010TNYeCcKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTh 3KOJOTHYECKOW KyJIbTYpbl, MOHUMAaHHE BIMSHUS COLUAIBHO-
9KOHOMMUYECKHX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLUAIBHON Cpelbl, OCO3HAHUE
rJI00aTBbHOTO  XapakTepa JKOJIOTMYECKUX MpoOjeM, OpHeHTaluss Ha [pUMEHEHUe
MaTEeMaTHYeCKUX 3HAHMW JUIsl pelleHwus 3afad B OO0JIaCTH  OKpYXaromiel cpesbl,
IJTAaHUPOBAHME MMOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX MOCJIEICTBUHN JJIs1 OKPY KAIOIIen Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHOW MNPAKTUKHU, MOHMMAaHHWE MaTeMaTHYeCKOM HayKH Kak
cepbl 4enoBEUYECKON NEesATENIbHOCTH, 3TaloB €€ pa3BUTHS M 3HAYUMOCTH Ui Pa3BUTHUS
LUMBWINA3AIMU, OBJIAJICHUE S3bIKOM MAaTEMaTUKM M MaTeMaTUYeCKOW KyJIbTypOHd Kak
CPEICTBOM MO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBJISATH NMPOECKTHYIO U HCCIIEI0BATENIbCKYIO
NEeSATEeIbHOCTh UHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBeEPCAJbHbIE YUeOHbIE HeHCTBUS

ba3zoBble JJjornueckue geMcTBUs:

BBISIBJIATE U XapaKTepI/I3OBaTL CyHIGCTBeHHI)Ie HpI/ISHaKI/I MaATEMATHUYCCKUX O6T)eKTOB,
MOHATHI, OTHOIIEHUH MEXIy TMOHATHIMH, (OPMYIUPOBATH OMNpPEIEICHUS TOHATHUH,



YCTaHABIIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCU(PHUKAIMM, OCHOBaHHS s 000OIIEeHUS U
CpaBHEHHMSI, KPUTEPHH IPOBOIMMOI0 aHAJIH3a,

BOCIPUHUMATh, (POPMYJIMPOBATh U MPEOOPa30BbIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, CAUHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHUYeCKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M U IPOTUBOPEYHUS B
(akTax, JaHHBIX, HAOMIONEHUSIX W YTBEPXKICHHSX, MpEAsiaraTh KPUTEPUU JUIS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

JIeNIaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IPOBOJIUTH  CAMOCTOSITENIPHO — JIOKA3aTeNbCTBA MAaTEMaTHUECKUX  YTBEPXKACHUI
(mpsiMble W OT NPOTUBHOTO), BHICTPAWBATh aPryMEHTALMIO, TNPUBOAUTH MPUMEPHI U
KOHTPIpPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CY KJICHHSI U BBIBOJBI;

BbIOMpaTh CcHocoO pemieHus yueOHOM 3anadyu (CpaBHHUBATh HECKOJIbKO BapHaHTOB
pelieHusi, BBIOMpATh HamOoJee MOAXOMAMNNA C YYETOM CaMOCTOSTEIBHO BBIJICICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1ecTBUS:

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIENOBATENBCKUM  WHCTPYMEHT  IO3HAHUS,
(dbopMynHpoBaTh BOMPOCH, (UKCHUPYIOUIME TNPOTUBOpPEYHE, MPOOJIEMy, YCTaHABIUBATH
HCKOMOE U JaHHOE, OPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,

IPOBOJUTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIN JKCIEPUMEHT, HCCIEIOBAaHHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObEeKTa, SIBJICHHS, MPOIlecca, BHISIBICHUIO
3aBHCUMOCTEH MEXTy 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

camMocTOsTeNNbHO  (OpMYyNIHUpPOBaTh O0OOIIEHHS U BBIBOABI 10  pe3ysbTaraM
MPOBEAEHHOTO HAOJIONEHUS, WCCIEJIOBAHMs, OLEHUBATh JOCTOBEPHOCTH IOJYyYEHHBIX
PE3yJIbTAaTOB, BHIBOJAOB U 0000IIEHUI;

NPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE  Mpolecca, a TakkKe  BBIABUTaThH
MPETNOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmueii:

BBISBIIATh Je€PUINUTHI HH)OPMAIUH, JaHHBIX, HEOOXOJUMBIX JJIs1 OTBETA HAa BOIPOC U
IUTSL pEIIeHUS 3a/1a4H;

BbIOMpaTh HMH(OpPMAIMI0 M3 MCTOYHUKOB pa3IMYHBIX THUIOB, aHAJIU3UPOBATh,
CHCTEMATH3HpPOBATh W HWHTEPIPETHPOBATH HWHPOPMALHUIO PA3IUYHBIX BUIOB U (HopM
MIPEJICTABICHHUS;

CTPYKTYpPHPOBaTh HWH(POPMAIIMIO, TPEACTAaBIATH €€ B Pa3IUYHBIX (opmax,
WUTIOCTPUPOBATH rPpauuecKu;

OLICHUBATh HAAEKHOCTh HH(OPMAIMH IO CaMOCTOSTENBHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBbIE YHHBepPCaJIbHbIe YUeOHbI€ 1elcTBUSA

OO0menue:

BOCIIPHHUMATH ¥ (POPMYITHPOBATH CYXKICHHUSI B COOTBETCTBUU C YCIOBUSMU U IEIISIMHU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEIIeHHs 3aadl, KOMMEHTHUPOBATh MOJyYCHHBIH
pe3yJbTar;

B XOJe OOCYXIEeHHs 3aJaBaTh BONPOCH IO CYIIECTBY OOCYXIaeMOH TEMBHI,
npoOJeMbl, pelaeMoil 3ajaud, BBICKA3blBaTh HJIEH, HAIEJICHHbIE HAa IOMCK pPELIeHMS,
COIOCTABJIATh CBOM CYXJICHUS C CY)KICHUSMH JIPYTHX YYaCTHUKOB IHAIIOTa, OOHAPYKHUBAThH
pasnuyre M CXOJCTBO IMO3UIMHA, B KOppeKTHOU (opme hopMynupoBaTh pazHOIIAcUsi, CBOU
BO3PAKCHHS,



IIPEJCTaBIIATh PE3yJIbTaThl PEIICHUS 3aJa4H, JKCIIEPUMEHTA, UCCIIEI0BaHU, IIPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3aqad Mpe3eHTAlH U
0CcOOEHHOCTEH ay TUTOPUH.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHUSA

Camoopranu3anus:

COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 33/1a4H, BHIOMPATh COCO0 pemieHus ¢ yuyéTom
HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH
BapHUaHThI PEUICHUH C y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLHOHAJIbHBII HHTELICKT:

BJIAJICTh HAaBbIKAMM I103HABATEIbHON pe(IeKCHH KaK OCO3HAHHS COBEpIIAEMBIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, HUX PE3ylbTaToOB, BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a1auu;

IIPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEILIECHUU 3a/1a4d, BHOCUTD
KOPPEKTHUBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX, HaWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yjbTaTa LEIU U YCIOBUSAM, OOBACHATH NPUUYMHBI
JOCTHKEHUSI WIM HEIOCTHKEHMS DPEe3yJbTaTOB AEATENbHOCTH, HAXOIUTh OLIMOKY, JaBaTb
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEIbHOCTD:

INOHMMATh M KCIOJIb30BATh MPEUMYILECTBA KOMAHIHOM M MHIMBUIYaJIbHOU pabOThI
IIPU pEeLIeHUU y4eOHbIX 3a/1ay, MPUHUMATh 11€Jb COBMECTHON JESATEIbHOCTH, IIAHUPOBAThH
OpTaHU3aIMI0 COBMECTHOH pabOTHhI, pacpeaesiTh BUABI padOT, TOTOBAPUBATHCS, 00CYKIATh
IpolecC U pe3ybTaT paboThl, 000011aTh MHEHHUS! HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpYHIOBBIX (Gopmax paboTsl (0OCYyKIeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U HHBIE), BBINOJHATH CBOIO 4YacThb PabOThl U KOOPJMHHUPOBATH CBOU
NEeHCTBUS ¢ APYTMMHU 4YjeHaMHM KOMaHbl, OLEHMBaTh KAaue€CTBO CBOEro BKJaJa B OOLIUil
MPOAYKT IO KPUTEPUSM, cHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHSL.

MNPEIMETHBIE PE3YJIBTATbBI
K xoniry 10 kaacca o0ydaromuiicss HAyYUTCS:

J CBOOOJTHO OTIEPHPOBATH OCHOBHBIMHU TOHSATHSAMH CTEPEOMETPHH TIPH PEIICHUH
3aJa4u ¥ MPOBEJCHUN MaTeMaTUYECKHX PacCyXIeHUM;

o NPUMEHSATh AaKCHOMBI CTEPEOMETPUM M CJHEICTBHS U3 HUX NPU pEIICHUH
Te€OMETPHUECKUX 3a]1ad;

J KIlacCcu(UIIMPOBaTh B3aWMHOE PACIOJIOXKEHHE TPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, NPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

o CBOOOJHO OINEpPUPOBATH MOHATHSIMHU, CBSI3aHHBIMH C YIJIAaMH B IIPOCTPAHCTBE:
MEXy TPSIMBIMH B IPOCTPAHCTBE, MEXK/TY MPSMOHN U IJIOCKOCTHIO;

o CBOOOJTHO OTIEPHPOBATH MIOHSATHSIMH, CBSI3aHHBIMH C MHOTOTDAaHHUKAMHU;

o CBOOOJHO pacro3HaBaThb OCHOBHBIE€ BHJbl MHOTOTPAHHUKOB (TpHU3Ma,
MpaMuia, IPSIMOYTOJIbHBINA Mapajuienenunes, Kyo);

o Kiaccu(UIMpoOBaTh ~ MHOTOTPAHHUKH, BBIOMpass ~ OCHOBaHHS  JUIS
KJ1accu(uKanuy;

o CBOOOJHO  ONEpUpOBaTh  MOHATUAMH,  CBS3aHHBIMH C  CEUEHHUEM
MHOTOTPaHHHUKOB IIOCKOCTHIO;

o BBITIOJIHATE TApaJUIeIbHOE, IIEHTPATbHOE U OPTOTOHAIBHOE MPOSKTHPOBAHUE

¢buryp Ha MJI0CKOCTb, BHIOJHATH H300paKeHUSI (PUTYp HA TIIOCKOCTH;



o CTPOUTHb CEYEHHS MHOIOTPAaHHUKOB pAa3jIUYHBIMA METOJAaMH, BBIOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUII CBEPXY, COOKY,
CHU3Y;

o BBIUUCIIATH IUIOIIAAU OBEPXHOCTEH MHOTOIPAaHHUKOB (IpU3Ma, IUpaMuja),
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyT;

. CcBOOOHO ONEPUPOBATh MOHATHUSIMHU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh
Y TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPHH (DUTYPBI;

. CBOOOZIHO ONEpUpOBaTh MOHSTUSIMM, COOTBETCTBYIOLIMMHU BEKTOpaM U
KOOpJMHAaTaM B IIPOCTPAHCTBE;

o BBIIIOJIHATH AEUCTBUS HaJl BEKTOPaMU;

. pelmars 3aJayd  Ha JOKa3aTeJIbCTBO MAaTEeMaTHYECKMX OTHOLICHUM U

HAXO0XJICHUE TEOMETPUYECKUX BEJIWYMH, IPUMEHSs M3BECTHBIE METOAbl IIPU PEIICHUU
MaTE€MaTUYECKUX 3a/1a4 MTOBBIIIEHHOI'O U BBICOKOI'O YPOBHSI CII0KHOCTH;

o IIPUMEHATh  NPOCTEHIIME IPOrPpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHMKAIMOHHBIE CUCTEMBI ITPHU PELICHUN CTEPEOMETPUUECKUX 3a/1a4;

o U3BJICKaTh, IPeoOpa3oBbIBATh M  HMHTEPIPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTeKaxX U PUCYHKAX;

o IIPUMEHSATH ITOJIYyYEHHBIE 3HAaHHS HA MPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATh
peaJIbHbIE CUTyalud, IPUMEHATH M3yYEHHBIE IIOHATUS B IIPOLlECCE IIOMCKA PEIICHUs
MaTeMaTHYeCKu C(HOPMYyIUPOBAHHONH MPOOJIEMBI, MOJCTUPOBATh pPEANbHBIE CHTyallMd Ha
A3BIKE T€OMETPUH, UCCIIEN0BATh IIOCTPOCHHBIE MOAEIU C MCIOIb30BAHUEM I€OMETPUUECKUX
MOHATUM W TeopeM, armapara ajireOppl, peuarb MPaKTUYECKHE 3a/adyM, CBS3aHHBIE C
HAaXO0X/ICHUEM IT'€OMETPUUYECKUX BEIINYMH;

o UMEThb Ipe/ACTaBIeHUs 00 OCHOBHBIX 3Tamax pa3BUTHS TEOMETPUU Kak
COCTaBHOM 4acTH (hyHJIaMEHTa Pa3BUTUS TEXHOJIOTHH.

K konny 11 kiacca oOyyaromuiicss HAy4uTCs:

o CBOOOJTHO OINEpPUPOBATH TMOHATHSAMM, CBS3aHHBIMH C LIWJIMHJPUYECKOH,
KOHUYECKON U chepuyeCcKOil MOBEPXHOCTIIMH, OOBACHATH CIIOCOOBI TIOTYUYEHHUS;

o OTIEpUPOBATh TMOHATHSAMH, CBSI3aHHBIMHM C TeJlaMU BpALICHMS: LUJIMHIPOM,
KOHYCOM, chepoii U mapom;

o pacrio3HaBaTh Teja BpalleHus (LHINHAP, KOHYC, cdepa U map) u oObICHATh
CHIOCOOBI MOJTYUYEHHS TEJ BPALLECHUS;

o KJIacCU()UIUPOBATh B3aUMHOE PACHOJIOKEHHUE CHEPBI U INIOCKOCTH;

o BBIYUCIISATH BEJIMUMHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB U T€J BpallleHusi, 00bEMBI

U TUIONIAIM TIOBEPXHOCTEH MHOTOTPAaHHUKOB W TeN BpAIEHUS, T€OMETPUUYECKHX Tel C
npuMeHeHueM Gpopmy;

o CBO60)IHO OIICpHUPOBATE TMOHATHAMH, CBA3AHHBIMU C KOM6I/IH3HI/I$IMI/I TSI
BpallleHHUss U MHOTOTPAHHMKOB: MHOTOTPAaHHUK, BIMCAHHBIA B cepy U OMHUCAHHBIM OKOJIO
cdepsl, chepa, BIMCaHHAST B MHOTOTPAHHHK WJIH TEJIO BPAIICHNUS,

o BBIUUCIISATh COOTHOLIEHHS] MEXIY IUIOMAAsIMH MOBEPXHOCTEH u 00bEMaMu
MOJOOHBIX TEN;
. n300paXxkaTh U3ydaeMble (PUTYpHI, BHIIOIHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU

U3 PUCYHKOB IPOCTBIX 0OBEMHBIX (DUTYp: BUJI CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS Tell
BpallleHHUS;

o U3BJIEKaTh, MHTEPIPETUPOBATH M MPeoOpazoBbIBaTh HH(GOPMALHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPEeICTaBICHHYIO Ha YePTEXkKaxX U PUCYHKAX;



. CBOOOJTHO ONEPUPOBATH MOHITHUEM BEKTOP B IPOCTPAHCTBE;

L4 BBIITOJIHATE OIICpallkui HAJl BEKTOpaMU,
L4 3a1aBaThb MJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAWHAT,
° pfiiath reOMETPUYCCKUEC 3aa4i Ha BBIYMCICHUEC YIJTIOB MCXKIAY IMPSAMBIMU H

IIJIOCKOCTAMU, BBIYHCIICHHUEC paCCTOHHI/Iﬁ OT TOYKHU N0 IUIOCKOCTH, B ICJIOM, HA MPUMCHCHUC
BCKTOPHO-KOOPAWHATHOI'O ME€TOdA ITPU PCHICHUH,

. CcBOOOJIHO OMNEpUPOBATh TOHATUSMHU, CBA3AHHBIMU C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JABUKCHUM;
° BBIMOJIHATE ~ M300paXKEHUSI MHOTOTPAHHUKOB W TeJd BpalleHUs NpU

napajuieIbHOM TIepeHOoCce, LIEHTPAIbHOM CUMMETPHUH, 3€PKaTbHON CUMMETPUH, IIPH TTOBOPOTE
BOKPYT IPSIMOii, TpeoOpa3oBaHus MOA00US;

o CTPOUTb CEYEHMsS]I MHOTOTPAHHUKOB W TEJI BPALLEHUS: CEUEHUS LMIMHApA
(mapannenbHO M MEPHeHIUKYISIPHO OCH), CEYeHHUs KOHyca (MapajulefibHble OCHOBAaHUIO U
MIPOXOJISLINE YEpe3 BEPUINHY), CEUEHUS 111apa;

L4 HCIIOJIB30BAaTh MCETOAbI ITOCTPOCHUA CCUCHHI: METOH CJII€a0B, MCTOJ
BHYTPCHHCTO IPOCKTUPOBAHUSA, METO IICPECHOCA ceKymeﬁ IIJIOCKOCTH,

o AOKa3bIBATb 'COMETPUUCCKUC YTBCPIKACHU S,

o INPUMCHATb TCOMCTPHUUICCKUC (l)aKTH JJIA pCIICHUA CTCPECOMETPUICCKHX 3a/1aY,

MPEANOJaraloMX HECKOJIBKO IIaroB PElICHUs], €CIU YCIOBUS NPUMEHEHUS 3aJaHbl B SBHOU
1 HesiBHOU (hopme;

. pemars 3aJayd  Ha JI0KA3aTeIbCTBO MATEMATHYECKUX OTHOUIEHUWA U
HaxO0JIEHUE F€OMETPUUYECKUX BEITUYMH;

. MPUMEHATh IPOTPaMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

. MPUMEHSATH MOJTYYECHHBIE 3HAHUS HA MIPAKTUKE: CPAaBHUBATh, AHAIU3UPOBATH U
OLICHHUBATh pEaJbHbIC CUTYAllMH, IPUMEHATh W3YyUYECHHBIE MOHATHS, TEOPEMBI, CBOWCTBA B
MpoIlecce MOMCKa pelieHus] MaTeMaTHYeCKu CHOPMYyIUPOBAHHOMN MPOOIIEMbI, MOJIETUPOBATh
peanbHble CUTyallMM Ha S3bIKE T[EOMETPUM, HCCIEA0BATh IIOCTPOEHHBIE MOJEIH C
WCIIOIb30BAaHUEM T'E€OMETPUUECKHX TIOHSATUH UM TeOopeM, ammapara anreOphl, peliarh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAX0XKICHUEM I'€OMETPUUECKUX BEJINYNH;

. UMETh TMpeAcTaBlIeHUs 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUHU Kak
COCTaBHOM 4acTH dbyHIameHTa pa3BuTHSA TEXHOJIOTH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KUIIACC
Ne HanmenoBanmue pasnesioB u tem | KoamuecrBo JuiekTpoHHbIE (LU pPOBbIE)
n/m | mporpamMmbl 4yacos o0pa3oBaTe/bHbIE pecypchl
1 BBesieHHie B CTEPEOMETPHIO 93 https://www.yaklass.ru/
9 B3aumnoe pacnonoxeHue 5 https://www.yaklass.ru/
IPSIMBIX B IPOCTPAHCTBE
3 [TapannensHOCTh NPSAMBIX U 8 https://www.yaklass.ru/

IIJIOCKOCTEN B IPOCTPAHCTBE



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

IlepneHquKyIPHOCTD NPSMBIX U

https://www.yaklass.ru/

4 o 25
TUIOCKOCTEH B MPOCTPAHCTBE
5 Vitb i paccTosmus 16 https://www.yaklass.ru/
6 T — ; https://www.yaklass.ru/
https://www.yaklass.ru/
7 BekTopsl B mpocTpaHCcTBE 12
8 [ToBTOpenue, o6o0IIEHUE U 5 https://www.yaklass.ru/
CHCTEMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME
11 KJIACC
Ne HaumenoBanmue pasjaesioB u tem | Kosmuecrso J1eKTpOnHbIe
(undgposBbie)
n/n | MporpamMmbl 4acoB
o0pa3oBaTejibHbIE
pecypchl
1 AHaIIMTHYECKAsI TEOMETPUS 15
5 IToBTOpEHHE, 0000IICHUE 1 15
CHCTEMaTU3alsl 3HAHUI
3 O06BEM MHOTOTpaHHUKA 17
4 Tena BpaieHus 24
5 [Tnomany moBepXHOCTH U 9
00BEMBI KPYTIIBIX TEI
6 JIBr>keHus o)
7 [ToBTOpenue, 0600IIEHUE U 17
CUCTeMAaTH3aIMsI 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://www.yaklass.ru/
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MOYPOUYHOE INIAHUPOBAHME C YYETOM PABOYEN ITPOI'PAMMBI
BOCIIMTAHUA
10 KJIACC

Ne
n/
n

Tema ypoxka

KoanuecTBo
JacoB

DJIeKTPOHHBbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE TIpaBHJIa H300paKEHUS Ha
PHUCYHKE IJIOCKOCTH, IMapaJlIeIbHBIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka.
Jlenv 3HeHUIL

https://www.yaklass.r
u/

[lonsATHA CTEpEeOMETpUHN: TOUKA, IIpsIMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHbBIE
IpaBuUJia U300paKEHMsI Ha PUCYHKE
IJIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX
(OTpE3KOB), CepeANHBI OTPE3Ka

BxosHast KOHTposIbHAs paboTa

[MoHsTHSA: TIepeceKarOIIUecs TNIOCKOCTH,
NIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
HOJYIIPOCTPAHCTBO

https://www.yaklass.r
u/

MHororpaHHuKH, U300pakeHue
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 00bEKTOB

https://www.yaklass.r
u/

MHororpaHHuku, n300pakeHue
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00bEKTOB

https://www.yaklass.r
u/

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJEICTBUS U3 HUX
Jlenb mypusma

https://www.yaklass.r
u/

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
ciencTBus u3 HUX. CrocoObl 3a1aHus
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603Ha4eHUs PSIMBIX U TIOCKOCTEH

10

N300paxeHne ceyeHn it mupaMuIbl, Kyoa
Y MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uX
pEbpa. N3o0paskeHue nepeceueHus
MTOJIyYEHHBIX MIJIOCKOCTEM.
PackpammBanue MOCTPOCHHBIX CEUSHHUN
pa3HBIMU IIBETAMHU

https://www.yaklass.r
u/

11

N3006paxeHune cedeHuit mupamuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UxX
p€opa. N3o0pakeHne nepeceueHus
MOJYYEHHBIX TIOCKOCTEH.
PackpanimBaHue NOCTPOEHHBIX CEYEHUN
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Pa3HbIMU LIBETAMU

12

N300paxeHue cedeHuit nupamuibl, Kyoa
U TIPU3MBI, KOTOPbIE IPOXOJAT Yepe3 UX
pEbpa. N3o0parkeHue nepeceueHus
HOJyYEHHBIX TJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3sHbIMU LIBETAMH

https://www.yaklass.r

u/

13

N3o00pakeHne ceueHnid mupaMu/ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIST Yepe3 X
p€6pa. M3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue MoCTpOCHHBIX CEUSHUI
pa3HBIMH [IBETAMHU

14

MeTto ciefoB i TOCTPOSHUS CeUSHU

https://www.yaklass.r

u/

15

Merton cie1oB AJis MOCTPOCHUS CEUCHUMN.
CBoiicTBa nepeceueHuil MpsIMbIX U
IIJIOCKOCTEMN

16

Merton crie1oB AJis MOCTPOCHUS CEUCHUMN.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceueHuit B mupamuie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3aHue
BBIHOCHBIX YEPTEkKEH U 3aIKCh I1aroB
IIOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEH U 3alUCh I11aroB
nocrpoenus. JleHb HapOTHOTO eIMHCTBA.

19

[TocTpoenue ceueHuit B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEkKEH U 3aIKCh I1aroB
IIOCTPOEHUS

20

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX YepPTeKel U 3aMUCh I11aroB
TIOCTPOCHHSI

21

[ToBTOpenue mianumeTpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYrONbHUKOB. /lenb npas uenogexa.

https://www.yaklass.r

u/

22

[ToBTOpenue mnanumerpuun: Teopema
Memnemas. PacueTsl B ceueHnIX Ha
BBIHOCHBIX 4epTexax. McTtopust pa3BuTus
TJIAHUMETPHUH M CTEPEOMETPHH

https://www.yaklass.r

u/

23

[IpoBepounas padota "AKCHOMBI
crepeomerpun. Ceuenus"
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24

B3anmHOe pacnoyioxKeHue NpsMbIX B
npoctpaHcTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky ckpemuBaroImxcs
npsaMeix. [lapamienbHble npsmble B
IIPOCTPAHCTBE

https://www.yaklass.r

u/

25

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTHU IIPSIMOI MapasuieIbHON
JTAHHOW MPSIMOM, IPOXOIALIEN YEPES
TOYKY MPOCTPAHCTBA U HE JIeXKallel Ha
JJAHHOM IpsIMOM. JIeMMa 0 nepeceueHnn
NapaJUIEIbHBIX MPSMBIX INIOCKOCTHIO

https://www.yaklass.r

u/

26

[TapamnenbHOCTB Tpex NpsiMbIX. Teopema
0 TpEX mapajuleabHBIX NpsAMbIX. Teopema
0 CKPEIIMBAIOLIMXCS IPSIMBIX

27

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOMCTBA apALIICIIHLHOTO
npoekTupoBanus. 300paxkeHne pa3HbIX
Guryp B napajujieIbHON NPOEKIUU

https://www.yaklass.r

u/

28

IlenTpanbHas npoeKuus. YTo1I C
COHAIIPaBJIICHHBIMU CTOPOHAMU. YTOII
MEX1y NPSIMbIMHU

29

3aayn Ha 10KA3aTEIBCTBO U
HCCIIEIOBAHNE, CBA3aHHBIE C
pACIION0KEHUEM NIPSIMBIX B IPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napauIeaIbHOCTU NPSIMON U
IUIOCKOCTH

https://www.yaklass.r

u/

31

['eomeTpuyeckue 3aauu Ha BBIYUCIICHUE
Y JI0Ka3aTeIbCTBO, CBA3aHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE.

32

ITocTpoeHne cedenus, TPOXOAAIIEro
Yyepe3 JaHHYIO MPSIMYIO Ha YEPTEeXE U
MapajuIeIbHOTO IPyTrou npsamoil. Pacuér
OTHOUIEHUU

https://www.yaklass.r

u/

33

[TapamienpHas npoeKLus, IPUMEHEHUE
JUTSI TIOCTPOEHUS ceueHui Ky0a u
napayuienenunena. CpoicTsa
napajuieJienunes1a u Ipu3Mbl

34

[TapannensHble wiockocty. [IpusHaku
NapaJuIeIbHOCTH JBYX IUNIOCKOCTEN

https://www.yaklass.r

u/

35

TeopeMa 0 MapaJuICIIbHOCTHU U
CANMHCTBCHHOCTH ITIJIOCKOCTH,



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

MIPOXOJIALLEH Yepe3 TOUKY, HE
MIPUHAICKALTYI0 JAaHHOU INTIOCKOCTH U
CJIEACTBHS U3 HEE

36

CBolicTBa napajuieabHbIX MIOCKOCTEN: O
HapajIeIbHOCTH MPSAMBIX [I€pPEeceUeHUs
IIPU [IEPECEUEHUH JIBYX MTapaJIJIEIIbHbBIX
TIJIOCKOCTEH TpeThen

https://www.yaklass.r
u/

37

CBoiicTBa mapaylICIbHBIX IIOCKOCTEH: 00
OTpEe3Kax NapaJlIeIbHBIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]Ty MapaljieIbHBIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JIBYMsI TApaJIEIbHBIMU TIOCKOCTSIMU

https://www.yaklass.r
u/

38

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

https://www.yaklass.r
u/

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

40

CgoiicTBa Ky0a U IPSIMOYTOJILHOT'O
napajesenunena

https://www.yaklass.r
u/

41

Beruucnenue JUinH OTpe3KoB B KyOe U
IPSAMOYTOJIBHOM Mapajuleenumesie

https://www.yaklass.r
u/

42

IlepneHAUKyYISAPHOCTD MPAMON U
mockocTy. [Ipru3nak
NEPHEHIUKYISAPHOCTU IIPSIMOMN U
IUIOCKOCTH

43

IlepnenauKyIpHOCTD NPSAMOMN U
nockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTH MIPSIMOMN U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IPSIMOIL, MPOXOAAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIECHINKYIISIPHON K IJIOCKOCTH

https://www.yaklass.r
u/

45

[110CKOCTH ¥ IEPIEHANKYIISIPHBIE UM
IpsIMbIE B MHOTOT'paHHUKAX. /[ens
sawumnuxa Omeuecmsa.

46

IInockoctu u NEPpNCHAUKYJISIPHBIC UM
MPSAMBIC B MHOI'OI'paHHUKAX

47

[TeprienquKyIslp 1 HAKJIOHHASI.
[TocTpoeHue neprneHuKyIsapa u3 TOUKU
Ha MPSIMYIO

https://www.yaklass.r
u/

48

[lepnenauKyIsp U HAKJIOHHASA.
ITocTpoeHue nepneHauKyIspa U3 TOUYKH
Ha MPAMYIO
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49

TeopeMa 0 TpEX NEPHEHANKYIIIPAX
(mpsimast 1 oOpaTHas)

https://www.yaklass.r

u/

50

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(mpsimast 1 oOpaTHas)

o1

YT0a MeXay CKpeuuBarOIIMMUCS
PSIMBIMHU

https://www.yaklass.r

u/

52

[Touck nepreHIuKyISAPHBIX TPSIMBIX C
MOMOILBIO TIEPIIEHIUKYJIIPHBIX
IUIOCKOCTEH

53

OpToroHanbHOE IPOEKTUPOBAHNE

https://www.yaklass.r

u/

54

[ToctpoeHue ceueHuit Kyoa, mIpU3MBlL,
IPABUJIbHOM MUPaMU/IbI C TIOMOIIBIO
OPTOTOHAJILHON IPOEKIINU

55

[ToctpoeHue ceueHuit Kyoa, mIpU3MBlL,
IPABUJIbHOM MUPaMU/IbI C IOMOIIBIO
OPTOTOHAJILHON IPOEKINU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO M1ockocTu. [lnockoctu
CUMMETPUN B MHOTOTPAaHHHUKAX

57

[Tpu3HaK neprneHAUKYISIPHOCTH MPSIMOM U
IJIOCKOCTH KakK CJIE€JICTBUE CUMMETPUU

https://www.yaklass.r

u/

58

IIpaBunpHBIE MHOTOTpaHHUKU. Pacdyér
pacCTOSTHUN OT TOYKHU [0 INIOCKOCTH

59

IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSIHUN OT TOYKHU J0 INIOCKOCTH

60

CniocoObl OIIyCTUTh NEPIIEHANKYIISPHI:
CUMMETpHS, CIABUT TOUKH IO
apaJuIeIbHON NPSIMOU

61

CnBur no HenapauieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

[TpoBepounas pabota "B3aumnoe
pacroaokeHue MPSMBIX U MIIOCKOCTEN B
npoctpaHcTBe". BecemupHulil Oenb
meampa.

63

[ToBTOpEHME: Yroa MEXAy MPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: Yyron MexXay
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
IPOCTPAHCTBE
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65

FGOMeTpI/I‘-IeCKI/Ie METOJAbI BEIYMCICHUA
yriia MCXKAY IIPAMBIMHA B MHOTI'OTPaHHHUKAX

https://www.yaklass.r
u/

66

JIByrpansbiii yroj. CBONCTBO JTMHEWHBIX
YIJI0B IBYTPAHHOIO yrIia

67

[TepnenauKyIsIpHBIC TIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIICHIUKYJISIPHBIX
IUIOCKOCTEH

https://www.yaklass.r
u/

68

[Tpu3Hak neprneHAuKyIIpHOCTH
IJIOCKOCTEH; TeOpeMa O MPSMOK
nepeceyeHmst IByX MIOCKOCTEeH
NEPIEHIUKYISIPHBIX TPEThEH INIOCKOCTH

https://www.yaklass.r
u/

69

[IpsMOyTONBHBIN Mapasuienenunesn; Kyo;
WU3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajuleenune1a

70

Teopema 0 quaroHanu NpsAMOyIrOJIbHOTO
napaesenunesa u cieicTBue u3 Heé

https://www.yaklass.r
u/

71

CrepeomMeTpruecKue U MPUKIIaIHbIC
3a/1a4M, CBSA3aHHbBIE CO B3aUMHbBIM
pacoIOKEHUEM NPSIMBIX U TIJIOCKOCTH

72

[ToBTOpEHME: CKPEUIMBAIOLIUECS NIPSMBIE,
napaelibHble INIOCKOCTH B CTaHIApPTHBIX
MHOTOTpaHHHKaX

https://www.yaklass.r
u/

73

Hapa apaJilieJIbHBIX IUIOCKOCTEN Ha
CKPCHIMBAIOINUXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCHIMBAOIMMMHACA IMTPAMBIMHA B
IMPOCTBIX CUTYyalUAX

74

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
PACCTOSAHUC OT HpﬂMOfI J0 IIJIOCKOCTH

75

Beluncienue pacCTOSHUN MEXIY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
IIOMOILBI0 NEPIEHAUKYJIIPHOMN IUNIOCKOCTH

https://www.yaklass.r
u/

76

TpE€XrpaHHblii yroj, HEpaBeHCTBA IS
TpexrpanHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

https://www.yaklass.r
u/

77

DNIeMEHTHI ChEePUIECKON TeOMETPHH:
reo/Ie3NYeCcKre JMHUU Ha 3eMIle.
Bcemupnuiii denv 3emnu.

https://www.yaklass.r
u/

78

[TpoBepounas padota "Yrisl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHUU
"MHOrorpaHHuK M €ro 3J€MEHTHI"

80

ITnpamupa. Buael nupamua. IpaBunsHas
nupaMuia

https://www.yaklass.r
u/
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IIpusma. [IpsiMast 1 HaKJIOHHAs IPU3MBIL.

81 1
ITpaBriibHas TpU3Ma
82 [Ipsamoii napauienenunes, 1
IPSIMOYTOJIBHBIN Mapajuiesenunes, Kyo
https://www.yaklass.r
Beinykiisie MHOrOrpanauku. Teopema
83 . 1 u/
Ditnepa
Beinykisie MHOTOrpanauku. Teopema
84 Oiinepa. [IpaBriibHBIC U TTOJIYTIPAaBUIIBHBIC 1
MHOTOI'PAaHHUKH
85 [TpoBepounas pabora "MHororpanHuKu" 1
86 [ToHsiTHE BEeKTOpA Ha IJIOCKOCTH H B 1
IIPOCTPAHCTBE
https://www.yaklass.r
87 Cymma BekTopoB. Jenw [1o6eov. 1 u/
88 Pa3HOCTh BEKTOPOB 1
89 [TpaBwiio mapauienenumena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznoxxenne BekTopa 1o 6asucy Tpéx https://www.yaklass.r
91 BEKTOPOB, HE JIIKAITUX B OJTHOM 1 u/
IUIOCKOCTH
https://www.yaklass.r
92 CkanspHoe Mpou3BeIeHNE 1 u/
https://www.yaklass.r
93 Brruuciienue yria Mexy BEKTOpaMH B 1 u/
MIPOCTPAHCTBE -
94 [Tpocreiimme 3ama4n ¢ BEKTOpaMU 1
95 [Tpocreiimme 3aqa4n ¢ BEKTOpaMu 1
https://www.yaklass.r
96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1 u/
97 [Tpocreiimme 3aqa4n ¢ BEKTOpAMHU 1
98 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUI 1
99 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUI 1
100 | T'omoBas KOHTpOJIBbHAs paboTa 1
101 O060011IeHNE U cCUCTEMATHU3aIMsl 3HAHUI 1
102 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KJIACC

Ne Kosn4ecTBo DJIeKTPOHHbBbIE
o/ Tema ypoka 4acoB uu¢pposbIe
I B oOpa3oBaTejibHbIE
cero pecypcsbl
[ToBTOopenue Tembl "KoopanHaTel BEKTOpa
1 Ha MJIOCKOCTH U B pocTpaHcTse". /ens 1
SHAHUUL.
2 [ToBTOpenue Temol "CkansipHoe 1
IIPOU3BEIECHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1
MEXJy BEKTOPAMH B IpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TIPSAMOIA, 1
IIPOXOJsilIeH yepes 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHUE IJIOCKOCTH B OTPe3Kax
6 VYpaBHEHHUE JIOCKOCTH, HOPMaJb, 1
YpaBHEHHE IIJIOCKOCTH B OTPE3KaxX
7 BekropHoe npousBseieHne 1
8 JIuHeiHbIe HEPaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHKE
9 JInneliHble HEPABEHCTBA, JINHEWHOE 1
IPOrpaMMHUpPOBAHUE
10 AHanmMTUYECKHE METObI pacuéra yria 1
MEXY NMPSMBIMUA B MHOTOTPaHHUKAX
11 AHaJIUTHYECKUE METOABI pacyéra yria 1
MEXY IIIOCKOCTSIMA B MHOTOTPaHHUKAX
12 dopMyna pacCTOSSHUS OT TOYKH J10 1
IJIOCKOCTH B KOOPJAMHATaX
13 HaxoxneHnue paccTosiHUI OT TOUYKH 10 1
TJIOCKOCTH B Ky0e
14 Haxoxienue paccTostHUM OT TOUKHU A0 1
MJIOCKOCTH B MPaBUJIbHON UPAMU/IE
15 [IpoBepounas paborta "AHanuTudeckas 1
reomerpus”
16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE 1
MHOTOTPaHHUKH
17 CedeHusi MHOTOIPAHHUKOB: METOJI CJIEI0B 1
CeueHusi MHOTOIPaHHUKOB: CTaHIapTHBIE
18 MIJIOCKOCTH, MIEPECEUEHUs MPSMBIX U 1
IIJIOCKOCTEN
19 [TapanienbHble MpsiMbIE U TUIOCKOCTH: 1
rapajuieIbHbIe CEUEHUS
20 [TapanienpHble NIPsIMbIE U TJIOCKOCTH: 1




pacy€r OTHOUIEHUM. /[enb npas uenogexa.

21

[TapannenpHbIE IPSMBIE U TUIOCKOCTH:
YIUIbI MEXKY CKPEILMBAOLIMMHUCS
MPSMBbIMHU

22

[lepnenquKynspHbIC IPSAMBIE U
IJIOCKOCTH: CTaHIapTHHIE ITapbl
MEPIEHIUKYIISIPHBIX IUIOCKOCTEN U
NPAMBIX, CHMMETPUU MHOI'OTPAaHHUKOB

23

[lepnienuKyIsipHbIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEeHIUKYIISIpax

24

[lepnieHuKyIsipHBIE IPSIMBIE U
TIJIOCKOCTH: BEIYMCIICHUS JIJTUH B
MHOTOTpaHHUKAX

25

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIS
101 IeH, COOOPaKCHHSI TTOTOOMS

26

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIS
101N IeH, COOOPaKEHHSI TTOTOOMS

27

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJILHUKOB, ()OPMYJIIBI JIJIS
101 IeH, COOOPaKEHHSI TTOTOOMS

28

[Imomaam ceyeHnii MHOTOrpaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKEHUsI TOAO0HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIIA I TOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUs MOA00uUS

30

[IpoBepounas padora "IloBropeHue:
MHOTOI'PaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napajJiesienumnesa

32

3anaun 00 yABOCHUHU KyOa, 0 KBaApaType
Ky0a; O TPUCEKINH yria

33

CrepeoMeTpuueckre 3aauu, CBI3aHHbIE
¢ 00bEMOM IPSMOYTOJILHOTO
napajuiesienuneaa

34

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO
napajuiesenuena

35

O6bEM psIMON TPU3MBI

36

CrepeoMeTrpruueckre 3a1aun, CBI3aHHbBIE
C BBIYMCIIEHUEM 00BEMOB MPSIMOI
ITPU3MBI




37

[Ipukiaguelie 3aa4u, CBsI3aHHbBIE C
00BEMOM MPSIMOIA TPU3MBI

38

Berurcienne 00bEMOB TelT C TOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
HAKJIOHHOW TMPH3MBbI

39

Berurcienne 00bEMOB TelT C TOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
TUPaAMU/IbI

40

®opmyna 00bEMa TUpaMHIBL.
OTtHomeHue 06beMOB MUPAMUJL C OOIIUM
YIJIOM

41

dopmyna 00bEMa MUPaAMUIBL.
OTtHoOmIeHNEe 00FEMOB TUPAMHUJI C OOIITUM
YIJIOM

42

CrepeomeTprudecKue 3aauul, CBI3aHHbIC
¢ 00bEMaMU HAaKJIOHHOW IIPU3MBI

43

CrepeomeTpuyuecKue 3a1a4u, CBsI3aHHbIC
¢ 00bEMaMU MUPAMUTBI

44

[Tpuknagueie 3anaun mo Teme "OObEMBI
Tea", cBA3aHHbBIE C 00BEMOM HAKJIIOHHOM
pu3MBblL. Jlens sawumuuxa Omeuecmsa.

45

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten'", CBsI3aHHbIE ¢ 00BEMOM MUPAMHIBI

46

[Tpumenenne o60bEMOB. Boruncienue
PAacCTOSIHUSA A0 IUNIOCKOCTH

47

[Tposepounas padota "O6bEM
MHOIOrpaHHHuKa"

48

Hunuaapudeckas MOBEPXHOCTb,
o0pa3yroue MUINHIPHIECKOM
MTOBEPXHOCTH

49

Hunuaap. [psMoi KpyroBod NUIMHID.
I ltonaap MOBEPpXHOCTH HMJIMHAPA

50

Konnueckas moBepxHOCTh, 00pa3yromme
KOHWYecKoi moBepxHocTU. KoHyc

51

Ceuenue KoHyca IJIOCKOCTHIO,
apauIeTbHON INIOCKOCTH OCHOBAHUS

52

VY ceuénnblil konyc. M3o0paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTU U
ITOJIHOW ITOBEPXHOCTH KOHYyCa

54

[Tmomaas 60KOBOI MOBEPXHOCTH H
TIOJIHOM MOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue 3aauu Ha
JTIOKA3aTeNIbCTBO U BHIYMCIICHHE,
MIOCTPOCHUEM CEYEHUN HMIMHAPA, KOHYCa




56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IMOCTPOEHUEM CEUEHUM LUJIMHJIPA, KOHYCa

57

HpI/IKJIaI[HbIG 3aga4u, CBA3aHHBIC C
NUJINMHAPOM

58

HpI/IKJ'IaI[HBIG 3aJa4u, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

[lepeceuenue cepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bu u m300pakenue mapa

61

[epeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCThI0. By u n3o0paxenue mapa.
Bcemupuwiii denv meampa.

62

VYpasuenue chepsl. [Lnomans chepst u eé
yacTeun

63

Cummerpus cdhepsl u mapa

64

CrepeoMeTpuuecKue 3aaud Ha
JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEpOlt U MIapoM,
MTOCTPOCHUEM UX CEUEHHH TMIOCKOCTBIO

65

CrepeoMeTpuuecKkue 3ajaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCICHHE,
CBsI3aHHBIE CO c(epoii U Imapom,
MIOCTPOCHUEM UX CEUEHHH MI0CKOCThIO

66

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cthepoil u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIYHCIIEHUS B OKPY>KHOCTH,
CTaHJIapTHbIE 000U

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUSA U
MHOT'OI'PpaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
BpanieHus"

70

3anaun 1o Teme "Tena M MOBEPXHOCTH
BpaleHus"

71

ITpoBepounas pabota "Tena u
ITOBEPXHOCTH BpaneHus"

72

06vem mumHapa. Teopema 00 00bEMe
TPSIMOTO LUJIMH]IpA

73

Brrunciaenue 00bEMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaia. Oobém
KOHYycCa

74

ITmowaau OOKOBOM U MOJIHOM
MOBEPXHOCTHU KOHYyCa




75

CrepeoMeTpuuecKre 3a1auu, CBS3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB LIMIUH/IPA,
KOHycCa

76

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
TJION[aA1 OBEepXHOCTEN Ten"

77

OO0BEM I1apa U MAPOBOro CEKTOPA.
Teopema 06 00béMme trapa. [lnomans
cdepol. CTepeoMeTpHUCSCKHE 3a/1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM 06’béMOB
11apa, MapoBOro CErMEHTa U IapOBOT0
CeKTopa

78

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", CBAI3aHHBIC ¢ 00BEMOM IIapa u
iomaabio cepbl. COOTHOMICHHUS MEXKITY
IIOLIAISIMU TTOBEPXHOCTEN U 00BEMaMHU
MMOJJOOHBIX T

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu o 1001mu.
CrepeoMeTpHueCKUe 3aa91, CBI3aHHBIC
C BbIUHCIIEHHEM 00BEMOB TEIT U
IJIOIIAIeH TOBEPXHOCTEN

80

[TpoBepounas padora "ILiomaau
MOBEPXHOCTU M 00HEMBI KPYTJIbIX TET"

81

JIBmxenust npoctpaHcTBa. OToOpakeHusl.
JIBvkenus u paBeHCTBO uryp. OO0mue
CBOICTBAa JABHKCHUI

82

Buael nBukeHHi: napaiebHbIN
MEPEHOC, IEHTPAJIbHAS CHMMETPUS,
3epKajibHasi CHMMETPHS, IOBOPOT BOKPYT
IpsIMOI

83

[TpeobpazoBanus nomoous. [psimas u
cdepa Ditnepa

84

FGOMeTpI/ILIeCKI/Ie 3ala41 Ha MPUMCHCHUC
JABMOKCHU A

85

IIpoBepounas pabota "BekTopsl B
IIPOCTpPaHCTBE"

86

Ob6o6mmatomiee nopropenue 11 nonsruii u
METOJIOB Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[TapaninenbHOCTh MPSMBIX U MIIOCKOCTEN
B IIPOCTPaHCTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METOJIOB Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"BexTopsl B mpocTpanctse". [ens
1lo6eovul.

88

O600maromniee moBTopeHue 11 moHITHI 1




MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"BexTops!l B mpocTpancTae”

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"O0beM MHOTOrpaHHUKA"

90

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"O0beM MHOTOIpaHHUKA"

91

O6o061matomiee nosropenue 11 noustuii u
METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ILmomaau MOoBEpXHOCTH U 0OBEMBI
KpYyTribIx Ten"

92

O6o61matoniee nopropenue 11 nonsaruii u
METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ILmomaau MOBEpXHOCTH U 0OBEMBI
KpYyTribIx Ten"

93

["'ooBast KOHTpOJIbHAS paboTa

94

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMaTH3aIMs 3HAHUI

95

[ToBTOpEeHue, 06001IeHNE 1
CHUCTEMaTU3alusl 3HAHUI

96

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B pPa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUMI

97

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B Pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBKOTEPHBIX TEXHOJIOTUI

99

WcTopus pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

VcTopusi pa3BUTHS CTEPEOMETPHUH KaK




HAYKU U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
102 HayKH U €€ poJib B pa3BUTHH

COBPEMEHHBIX UHKEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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