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HOACHUTEJBbHASA 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOXKHOCTh H3Y4YCHHUS JUCHUILUINH €CTECTBEHHO-HAyYHOU
HaIIPaBJIECHHOCTH M MPEAMETOB T'yMaHHUTAPHOIO LHMKIA. [IOCKOJIBKY JIOrMYECKOE MBIILICHUE,
dbopMupyemMoe Npu M3YyYEHUH OOYYAIOIIUMUCS MOHATHHHBIX OCHOB TE€OMETPUU, IPHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIAEHUH IpU pelIeHUn
FEOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIAaTh U OIPOBEPIaTh THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3azay.

Llenb ocBoeHus mporpaMMbl yueOHOTo Kypca «I['eomerpusi» Ha yrayOJaE€HHOM ypOBHE —
pa3BUTHE HMHIVUBUAYAJIBHBIX CIIOCOOHOCTEW OOy4YarOmMXCsl TPU W3YYEHUH TEOMETPUH, Kak
COCTaBISIIONIEH MpeaMeTHOH obnactn «MaremaTnka W WHQPOpPMATHKa» dYepe3 oOecreueHue
BO3MOXXHOCTH MPHOOPETEHUs U HUCMOJIb30BaHUS Oojiee TIyOOKUX T€OMETPUYECKHX 3HAHUHU U
NEeNCTBUH, CHelM(PUUHBIX T€OMETPUH, U HEOOXOJUMBIX Ui YCHEIIHOTO MPOQEeCCHOHATBHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropUTETHBIMH 33JJa4aMU Kypca F€OMETPUU Ha YIiyOJEHHOM YpPOBHE, paCHIMPSAIOIIUMU
U YCUJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paclIMpeHHe NPEACTABICHUS O TEeOMETPUM KAaK YacTH MHUPOBOM KYJIbTYphl M
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBaTH W H3y4aTb pa3HbIE  SBICHUS
OKpY’KaIOIIero MHpa, 3HaHHe MOHATHHHOTO amnmapara mo paszaeny «CtepeoMmerpus» ydeOHOro
Kypca reOMeTpHH;

(dbopMUpOBaHNE YMEHHUS BIIAJIETh OCHOBHBIMU MOHSTUSIMH O IPOCTPAHCTBEHHBIX (hUrypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (HOpMyd U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHUs 3a/ay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaX, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BpallleHHsl, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIIN;

dbopmupoBaHue IOHUMaHUS BO3MOXXHOCTH AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHYECKUX TEOpHuil, (opMUpOBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH IPOBEICHUU
pacCyXIeHUI;

dbopMUpOBaHHE YMEHHMs BIIAJIETh METOAAMM JI0OKA3aTelIbCTB M aJFOPUTMOB pEIICHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pPELICHUsS
CTEpEOMETPUYECKUX 337ad M 3aJad C NPaKTUYECKUM CoJepXKaHueM, (OopMHpOBaHUE
MpEJCTaBICHUsI O HEOOXOIUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM AKCHOMATUKU B MTPOBEICHUH JI€JYKTUBHBIX PACCYyKICHHUI;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yyaroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTH
MBIIUIEHUS], UHTEPEca K U3Y4EHHUIO T€OMETPUH;

dbopMupoBaHre (QYHKIHOHATBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSIBICHUS TEOMETPUYECKHX TIOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIUSIX W MPU U3YUYEHHUH JIPYTUX YUeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIEIUPOBAHMS PEATbHBIX CUTyalldid, HCCIEAOBAHUS
MTOCTPOEHHBIX MOJENEN, NHTEPIIPETALIUHU TIOJYYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COZICpKaTEIbHBIMU JTHHUSAMU ydeOHOTO Kypca «['eomerpusi» B 11 kimaccax
apisitoTes: «lIpsiMble M TUIOCKOCTH B MpPOCTpaHCTBe», «MHororpanHukmy, «Tena BpamieHus»,
«BeKTophl 1 KOOPAUHATHI B MPOCTPAHCTBEY, «/BMKEHUSI B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yy4eOHOro Kypca, a (OPMUPOBAHUE JIOTUYECKUX YMEHUU
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JMHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
®OenepasibHON pabouell MporpaMMebl, pacrpeneaéHHbIM M0 TofaM o0ydeHus, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpamauch HEOJAHOKPATHO. DTO TMO3BOJISIET OPraHU30BaTh OBJIAJICHUE TE€OMETPHUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEeMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYaTh B OOILIYyI0 CHCTEMY T'€OMETPHYECKHUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3martk ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOCHUS WHAMBUAYAIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEUYUTh YIIYyOJIEHHOE U3Yy4eHHE TEOMETPUU  Kak
coCTaBJIsItONIEeH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeit mpocdeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXKIY OOMMM M MPOQeCCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautTcs 204
yaca: B 11 kmacce — 102 yaca (3 yaca B Hezeno).



COJAEP)KAHUE OBYYEHUA
11 KUIIACC

Tesa BpameHus

[ToHATHS: UWIMHAPUYECKAsT MOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpasyomme MnoBepxHocTed. Tema BpamleHHs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnionoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha II0cKOoCcTH. Pa3BépTka nuinHapa u konyca. CuMMeTpus
cdepsl U mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanmu Tenm BpamieHHss ¥ MHOTOTpaHHUKOB. llpu3ma, BhIucaHHas B LWJIMHID,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10CKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, cepsl, BIMCAHHON B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpancTBe. OTHomeHue OOBEMOB, IUIOIIAJEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAHHHKOB W TeJ BpAIICHUS: CEYEHUS IWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajjiesibHble OCHOBAaHHUIO M
NPOXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ CIIEJOB,
METO/i BHYTPEHHET0 POEKTUPOBAHUS, METO]I TIEpEHOCA CEeKYILEH MITOCKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropsr B mpoctpancTBe. Onepaniy HaJl BEKTOpaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopuHaTHO-BEKTOPHBIM METON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1a.

J{BH2KeHHsl B IPOCTPAHCTBE

IBwxkenust mpoctpanctBa. OrtoOpakeHus. JIBwkenuss u paseHCTBO ¢uryp. OOmme
CBOWCTBA JABIKEHHH. BHIBl NBUKEHUH: NapasieNIbHBIA MEPEeHOC, LEHTpaJbHAs CUMMETpPHUS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [Ipsmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBIV YPOBEHB) HA YPOBHE CPEJTHET'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaaHckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMMAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUIMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOUIEHUE K JIOCTUKEHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE  JIYXOBHBIX  IIEHHOCTEH  pOCCHUHCKOrO  Haponaa, c(popMHpPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKH U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHME K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
¢buznyecKoe COBEPILIEHCTBOBAHHE MTPH 3aHATHSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIbHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3iuuHbIM cepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa30oBaHHIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, IMOHUMAHUE BIUSHUS COIMAIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMANbHOM Cpelbl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKPY>KaIoUIeil cpe/bl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOPEUHUs B (akTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3ajgaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCUpYIOIIME TPOTUBOpEUHE, MpoOJIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OO0ObBEeKTa, SBJICHHS, IPOLECcCca, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

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

IIPOrHO3UPOBATh BO3MOXHOE pa3BUTHE MPOIlecca, a TAKKe BbIIBUTaTh MPEANOI0XKEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTH MHPOPMALUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC MU IS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HCTOYHUKOB pa3IMYHBIX THIIOB, AaHAJU3UPOBATD,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



CTPYKTypUpOBaThb  MH(QOpPMALMIO, MPEICTaBIATH €€ B  pa3IMuHbIX  (opMmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-IGHHLIﬁ
pe3ysbTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMbI, TPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YJaCTHUKOB AHAJIOra, 06Hap}I)KI/IBaTI) pasiiniuue U CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO ~BBIOMpaTh (opMmar BBICTYIUICHHS C y4ETOM 3a/a4 TPE3CHTAIlMA U
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ysbTaTa peleHns MaTeMaTHUeCcKoM 3a1auu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa IEId M YCIOBUSAM, OOBSACHATH NPUUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHMH y4eOHBIX 3a/1a4, NPUHUMATh [EeJb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboTsl (00CyXIeHHs, OOMEH MHEHHH, «MO3TOBBIE
IITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYJIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI



K konimy 11 kiacca oOyyaromuiicss HAyYUTCS:

J CBOOOZHO  ONMEpPHPOBATh IMOHATHSMH, CBA3aHHBIMH C  IIMJIMHAPHYECKOM,
KOHHUYECKOU U c(hepruecKoil MOBEPXHOCTAMH, OOBSICHITH CIOCOOBI MTOTYyYCHHUS;

J OIIEpUPOBATh TIOHATUSMH, CBS3aHHBIMH C TeJlNaMH BpALICHUS: LHJIMHIPOM,
KOHYcOM, cepoii u mapom;

J pacrio3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, chepa U map) U OOBSICHATH
CIOCOOBI IIOJTYyUYEHUS TEJl BPALLEHUS;

J KJIacCH(PUIUPOBATH B3aUMHOE PACIIOIOKEHUE Chephl U IUIOCKOCTH;

J BBIYHCIIATH BETMYUHBI 3JIEMCHTOB MHOTOIPAaHHUKOB U TEJ BpAleHUs, 00BEMBI 1

IUIOMIA M TOBEPXHOCTEH MHOTOTPAHHMKOB W TEJN BpALICHUS, T'COMETPUYECKUX Tell C
pUMEHEHUEM (HOPMYIT;

o CBOOOMHO ONEPHPOBATh TMOHITHSAMH, CBSI3aHHBIMH C KOMOWMHAIIMSAMH TeJ
BpAIlEHUs] ¥ MHOTOTPaHHUKOB: MHOTOTPAHHHMK, BIMCAHHBIA B c(epy U OMUCAHHBIA OKOJIO
ctepsl, cepa, BMcaHHasT B MHOTOTPAHHUK WJIH TEJIO BPAILICHUS,

. BBIYUCIISATh COOTHOIICHUS MEXIy IUIOMIAAsIMH TOBEPXHOCTEH U 00bEMamMu
MMOIOOHBIX TEIL,
. n300pakaTh M3y4aeMble (UIypbl, BHIIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3

PUCYHKOB MPOCTBIX OOBEMHBIX (GUTYp: BHA CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell
BpaIlCHUS;

o U3BJIEKaTh, HMHTEPIOPETUPOBATH U  MpeoOpa3oBbIBaTh  UHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HA YePTeKax U PUCYHKAX;

. CBOOOJIHO OTIEpPUPOBATH MTOHSATHUEM BEKTOP B IPOCTPAHCTBE;

. BBITIOJIHSITH OTI€paIliy HaJl BEKTOPAMH;

J 3a/1aBaTh TUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

J pemiaTh T€OMETPUYECKHE 3aJaddl Ha BBIYUCICHHE YTJIOB MEXIY MPSMBIMU H

IJIOCKOCTAMM, BBIYHCIICHHC paCCTO}IHI/Iﬁ OT TOYKH 10 INUIOCKOCTHU, B ICJIOM, HAa IMPUMCHCHUC
BCKTOPHO-KOOPAUHATHOI'O METO/a IIPU PCIICHUH,

° CBOOOJHO OMEPUPOBATh MOHITUSIMHU, CBSI3aHHBIMU C JABM)KEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBMXKCHUIA;
° BBITIOJIHSITh H300pa)K€HNsI MHOTOTPAHHUKOB U TeJl BPAIICHUS TIPH MMapauieIbHOM

IIEPEHOCE, LIEHTPAIBHON CUMMETPHH, 3€PKAJIBHOM CUMMETPHUH, IPU IOBOPOTE BOKPYT NPSMOMH,
npeoOpa3oBaHus MOA00NUS;

J CTPOUTh CEUEHUS MHOTOTPAHHMKOB M Tl BpAILIEHHUS: CEUEHHUs UWIMHJIpa
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYeHHsS KOHyca (TmapajjieibHbie OCHOBAHHUIO M
IPOXOJAIINE Yepe3 BepIINHY), CeUeHUS 11apa;

J WCITOJIH30BaTh METO/IbI TOCTPOCHUS CEYCHHI: METO/] CJIEJIOB, METO/I BHYTPEHHETO
MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

. JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

. NPUMEHSTh TeoMeTpuueckue (PakThl A PElIeHUs CTEPeOMETPUYECKUX 3ajad,

IIPEIIOJIaratoIIuX HECKOJIBKO IIAroB PEIICHHUs, €CIM YCIOBMs IMPUMEHEHUS 3aJaHbl B IBHOM U
HEesIBHOU (opme;

. pelaTh 3aJa4i Ha JI0Ka3aTeIbCTBO MaTEMaTUYECKUX OTHOLIEHWHM U HaXO0XKJIEHUE
TCOMETPHUICCKUX BCIIUYNH,

° MMPUMCHATH IporpaMMHBIC cpcacTBa u 3JICKTPOHHO-KOMMYHUKAITUOHHBIC
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUUECKUX 3a/1ay;

o IPUMEHATh MOJYYEHHbIE 3HAHUS Ha NPAKTHUKE: CPaBHMBATH, AHAIM3MPOBATH U
OLICHUBAaTh peEaJbHbIE CUTYyallUd, NPUMEHATb W3Y4YECHHBbIE IOHATHS, TEOPEMBI, CBOICTBAa B
npolecce MOUCKAa PELICHUSs MaTeMaTH4ecku c(hOopMyIHMpOBaHHON MpPOOIEMBI, MOJEIUPOBATH
pearbHble CHUTyallud Ha S3bIKE TI'EOMETPUH, HCCIEAO0BaTh IOCTPOEHHBIE MOJEIH C



UCTOJIb30BAHUEM T'€OMETPHUYECKUX TMOHATUH U TeopeMm, ammapara anreOpbl, peuatb
IIPAKTUYECKHE 3a/1a4M, CBA3aHHBIC C HAXOKJCHUEM F€OMETPUUECKHUX BEIIMYNH;

. UMETb MPE/ICTaBICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHUS TEOMETPUH KaK COCTaBHOM
4acTH byHgameHTa pa3BUTHSA TEXHOJIOT U



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
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KoHTpoiabpHBIE paboThHI
[IpakTryeckue pabOThI

Bun nesarensHOCTH

[ToBTOpEeHME: KOOPIAUHATHI BEKTOPA
Ha IJIOCKOCTH U B POCTPAHCTBE,
CKAJIIPHOE MPOU3BEAECHUE BEKTOPOB,
BBIYMCIICHHUE YIJIa MEXKIY BEKTOpaMHU
B IIPOCTPAHCTBE. Y paBHEHUE MPSIMOI,
MIPOXOAAIIECH Yepe3 1BE TOUKHU.
YpaBHEHHE IOCKOCTH, HOpMaJlb,
YPaBHEHHUE IIJIOCKOCTH B OTPE3Kax.
BekropHoe npousBeneHue. JInueiiHbie
HEpaBEHCTBA, TMHEWHOE
MpOrpaMMHUpPOBAHUE.

AHaNUTUYECKHE METObI pacuéra
yriia MexAy MPsSIMbIMHU U TUIOCKOCTSIMHU
B MHOTOrpaHHukax. @opmyia
pacCTOsTHUS OT TOYKH JI0 TUIOCKOCTH

B KOOpAMHATAaX.

Bun
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Haxoxnenne paccTossHUM OT TOUKH
710 TJIOCKOCTH B KyOe U MpaBUIIbHOM
nupamuie

[ToBTOpEHME,
000011EHNE
Hu
CHCTeMaTHu3a
U 3HAaHUU

O0BéEM
MHOTOTpaHH

15

17

CeueHust MHOTOI'paHHUKOB:
CTaH/IaPTHBIE MHOTOTPAHHUKH, METO/T
CJIeJIOB, CTAaHIAPTHBIC TIJIOCKOCTH,
TepecevYeHMs MPSIMBIX U TUIOCKOCTEH.
[TapaniensHbIe PSIMBIC U TIJIOCKOCTH:
MapajieIbHbIC CCUCHHS, PACUET
OTHOIICHHH, YTIJIBI MEXKTY
CKPEIIHUBAOIIUMUCS TIPSIMBIMHU.
[TeprieHIUKYISIpHBIC TIPSIMBIC U
IJIOCKOCTH: CTaHAapTHBIE Mapbl
MEPIEeHIUKYISAPHBIX TUIOCKOCTEH 1
MPSAMBIX, CHAMMETPUH
MHOTOTPaHHHUKOB, TEOpeMa O TPEX
MePIEeHINKYNIApaX, BHIYUCICHUS ITUH
B MHOTOTpaHHHKaX.

[ToBTOpenue: momanu
MHOT'OYTOJILHUKOB, (POPMYJIIbI

JUTSL TUTOTIA/IeH, cCOOOpakeHust
mopo0us.

[Tnomaau ceyeHnit MHOTOrpaHHUKOB:
JIOILIA I TOBEPXHOCTEMN, pa3pe3aHus
Ha YacTH, COOOpakeHUs MOI00MS

O6béM Tena. O6bEM IPSIMOYTOJIBHOTO
napauenenunena. 3agadan

ITuceMm
CHHEIH,
YCTHBI
u
ompoc,
TECT,
3a4ueT

ITncem
C€HHEIH,
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HnKa

00 ynBoeHHMH Ky0a, 0 KBaaparype YCTHBI
Ky0a; 0 TPUCEKIMH yTJIa. i
CrepeomMeTpUyeCcKUe 3a/1a4H, oIpoc,
CBsI3aHHBIE C 00BEMOM TECT,
PSMOYTOJIBHOTO MapalIeIenuIea. 3a4eT

[IpuknanHble 3a1a4um, CBSI3aHHbIE

C BbIUMCIIEHUEM 00bEMaA
IPSIMOYTOJIBHOT'O NIapaJuIeIeIUIe1a.
O0BbEM IpSIMOI TPU3MBI.
CrepeomeTpHuuecKue 3a1a4H,
CBSI3aHHBIE C BBIYHCIEHUEM 00BbEMOB
npsiMoit pu3Msl. [Ipuknanneie
3a/1a4yM, CBA3aHHbBIE C 00BEMOM
MPSAMOU TIPU3MBI.

Brruncnenmne o0bEMOB Tel

C IMMOMOIIIBIO ONIPENEIEHHOTO
nHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI, TUPAMUJIBI.

dopmyna 06bEMa MUPaMUIBL.
OTtHoieHne 00beMOB TUPAMU]]

C 00IIUM YTJIOM.
CrepeoMeTpuueckue 3aJauH,
CBsI3aHHbIE C 00bEMaMU HAKJIOHHOMN
MIPU3MBI, TUPAMUJIBIL.

[TpuknagHele 3a1a4d MO TEME
«OO0BEMEI TeJT», CBSI3aHHBIE C 00BEMOM
HaKJIOHHOM MPU3MBbI, TUPAMU/IBI.
[Tpumenenne o0bEMOB. Brruncnenue
paccTosiHUsA A0 INIOCKOCTH

ka.ru/

KaK
UCTOYHUK
nHpopmarr
uu




Tema
BpaleHust

24

Hunmuaapuyeckas HOBEPXHOCTD, [Tucem
o0pasyromue MUIHHIPHIECKOM CHHBIH,
MIOBEPXHOCTH. YCTHBI
Huwmuaap. [psimoit kpyroBoit 51
uunuHAp. [1nomane noBepxHocTr ornpoc,
HUAJTUHIPA. TECT,
Konnueckas n0BEpXHOCTB, 3a4eT

o0pa3yroIne KOHUIeCKOn
noBepxHoctu. Konyc. Ceuenue konyca
IIJIOCKOCTBIO, NTapaJLIEIbHON
IJIOCKOCTH OCHOBAHUSI. Y CEUEHHBIN
konyc. M300paxeHne KOHYCOB U
yCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3a1aun

Ha JI0OKa3aTeJIbCTBO U BHIYUCIICHHE,
MMOCTPOEHUEM CEUCHUH LUIIMH]IPA,
KOHYca.

[Ipuknannblie 3a1a4m, CBSI3aHHBIC

C LIWJIMHIPOM.

Cdepa u map.

[Tepeceuenue cdepsl u mapa

¢ mockocthio. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua n
n300pakeHue 1mapa.

VYpasaenune chepsl. [Lnomans chepst u
€€ yacTeu.

Cummetpus cdepsl U 1apa.
CrepeomeTrpuueckue 3a1auu
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IImomamn

MMOBEPXHOCTH

U 00BEMBI

KPYTJIBIX TEJ

Ha JI0Ka3aTeJIbCTBO U BHIYHUCIICHUE,
CBSI3aHHBIE CO CEepoil U Mapom,
MIOCTPOCHHUEM UX CEYCHHI
IJIOCKOCTBIO.

[Ipuknanuele 3a1a4m, CBSI3aHHBIE

co cthepoii u mapom.

[ToBTOpEHME: OKPYKHOCTH

Ha IUIOCKOCTH, BBIYHCIICHHUS

B OKPYXHOCTH, CTaHJapTHBIE
nosoous.

Paznuunbie kOMOMHALIUY Tel
BpAIlleHUs U MHOTOTPAHHUKOB.

3amaun o teme «Tena v MOBEpXHOCTH
BpAIlICHUs»

O06beém muuHapa. Teopema

00 00bEMeE MpSAMOro LUINH/PA.
ITnomanau 60KOBOM M MOIHOM
MOBEPXHOCTU LIUJIUHIPA.
Brrunciaenue o0bEMOB TEN

C TMIOMOIIBIO OMIPEEIEHHOTO
uHTerpana. O6bEéM KoHyca.
IImomany OOKOBOI U ITOJIHOM
MMOBEPXHOCTU KOHYCA.
CrepeomeTpHruecKkue 3a1auu,
CBSI3aHHBIC C BHIYKMCIICHUEM 00HEMOB
HWIMH]IPA, KOHYCA.

[Ipuknagueie 3agaun mo Teme «OOBEMBI
Y TUIOIIAY TOBEPXHOCTEN TEJL.
O06BEM mIapa u MapoBOTO CEKTOPA.

ITuceMm
C€HHBIH,
YCTHBI
H
ormpoc,
TECT,
3a4ueTr
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Teopema 06 00béme tapa. [lnomans
cdepsl.

CrepeoMeTpHUECKHE 3a]1a4H,
CBSI3aHHBIC C BEIUMCIICHUEM 00BEMOB
nrapa, rapoBOro CErMeHTa, apoBOTr0
CEeKTOpa.

[Ipukiiagueie 3aga4u 110 TEME
«O0BEMEI TeI», CBI3aHHEIC

¢ 00bEMOM IIapa M TIOMAABI0 ChEepBhI.
COOTHONICHUS MEXKTY TUTOIIAISIMHI
MOBEPXHOCTEH 1 00BEMaMU TIOJJOOHBIX
TEJL.

[TomoOHBIE TENa B IPOCTPAHCTBE.
N3menenue o0bEéMa 1pu o 1001 .
CrepeomeTpHuuecKue 3a1a4H,
CBSI3aHHBIC C BBIYHCICHUEM 00BbEMOB
TeJ U TUIOIIaIel TOBEPXHOCTEH

JBrxeHus

JIBr>KeHUs IPOCTPAHCTBA. ITucem
Otobpaxenus. JIBuxeHus u €HHBIN,
paBeHcTBO (puryp. OOmIHe cBOCTBA YCTHBI
NIBYOKEHUH. BUIBI IBMKEHUN: "
NapajuIeIbHbIN EPEHOC, [ICHTPAJIbHAS ornpoc,
CUMMETpHUS, 3e€pKAIbHASI CHMMETPUSI, TECT,
IIOBOPOT BOKPYT IPSMOH. 3auer
[Ipeo6pazoBanus nmogoous. [Ipsmas u

cdepa Diinepa.

I'eomeTpuueckue 3am1aun
Ha MPUMCHCHHUEC IBUKCHUA
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uH(pOopMaI
un?

[ToBTOpEHHUE,
00001IEeHHE
Hu
CHCTEeMaTH3a
U 3HAHUN

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

17

102

Ob6o0mu1aroriee MOBTOPEHNE TIOHATHIA U
METOIOB Kypca reOMETPUHU

10-11 ximaccoB, cucTeMaTH3aIUA
3HAHUH.

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HAyKH 1 €€ pPoJib B Pa3BUTHH
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHI

ITuceMm
CHHEIH,
YCTHBI
4|
ormpoc,
TECT,
3a4er
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ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KoauuecTBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoxa Kontposabubie IIpakTHueckune Aara wHpopbie
Bcero u3ydyeHusi  o0pa3zoBaTeJIbHBIE
padoThI padoThI
pecypcsl

[ToBropenue Tembl "KoopauHaTsl https://ege.sdamgia.ru/

1 BEKTOpa Ha IJIOCKOCTH U B 1
npocTtpaHcTae"

) [ToBTropenue tembl "CranspHoe 1 https://ege.sdamgia.ru/
IIPOU3BEICHNE BEKTOPOB"

3 [ToBTOpeHue Tembl "Brryncienue yfna 1 https://profimatika.ru/
MEKy BEKTOpaMH B IPOCTPAHCTBE

4 [ToBTOopenue Temsl "Y paBHEHHE 1 https://ege.sdamgia.ru/
MPSIMOM, IPOXOSAIIEH Yepe3 ABe TOUKH"

5 YpaBHEHHE IIOCKOCTH, HOPMAJIb, 1 https://ege.sdamgia.ru/
ypaBHEHHUE IIOCKOCTH B OTPE3Kax

6 ¥PABHEHHE [I10CKOCTH, HOPMAIL, 1 https://profimatika.ru/
ypaBHEHHE TUIOCKOCTH B OTpE3Kax

7 BekropHoe npousBeieHne 1 https://ege.sdamgia.ru/

8 JluneitHple HEpaBEHCTBA, JIMHEHHOE 1 https://ege.sdamgia.ru/
POrpaMMHUPOBAHUE

9 JluneitHple HEpaBEHCTBA, JIMHEHHOE 1 https://ege.sdamgia.ru/
POrpaMMHUPOBAHUE

10 AHaATUTHYECKUE METO/IBI Pacuéra yria 1 https://ege.sdamgia.ru/
MESKTY MPSIMBIMA B MHOTOIPaHHUKAX




AHaIUTUYECKHE METO/IbI pacuéTa yria

11 MEKY TUIOCKOCTSAMH B https://profimatika.ru/
MHOTOTPaHHHKAX

12 dopmyia pacCTOSIHUS OT TOYKH JI0 https://ege.sdamgia.ru/
IUTOCKOCTH B KOOPIMHATAX

13 HaxoskaeHre pacCTOSHUI OT TOYKH 10 https://ege.sdamgia.ru/
IJIOCKOCTH B KyOe

14 HaxosxaeHre pacCTOSHUI OT TOYKH 10 https://ege.sdamgia.ru/
IUIOCKOCTH B MPAaBUJIBHOW THPAMUJIE

15 KonrpospHas paboTa "AHamuTrdeckas https://profimatika.ru/
reomeTpus”

16 CeveHust MHOTOI'PaHHHUKOB: https://profimatika.ru/
CTaH/IapTHbIC MHOTOTPAHHUKH

17 CeueHHss MHOTOTPaHHHKOB: METO/I https://profimatika.ru/
CIIC/IOB
CeueHHss MHOTOTPaHHHUKOB: https://profimatika.ru/

18 CTaHIAPTHBIE IOCKOCTH, TIEPECEUCHHSI
MPSIMBIX U IJIOCKOCTEN

19 [TapannenbHbIe IPSMBIE U TTIOCKOCTH: https://profimatika.ru/
napasuieJIbHbIC CCUCHHUS

20 HapajmenLHLIe HijMBIe U TUIOCKOCTH: https://ege.sdamgia.ru/
pacuéT OTHOIICHU
[MapasnienbHbIE MPSIMBIC U MIIOCKOCTH:

21 YIJIBI MEXKIY CKPEIUBAIOIIMUCS https://ege.sdamgia.ru/
TPSIMBIMH
[MeprieHIUKYIAPHBIC TPSMBIC U

22 IUTOCKOCTH: CTaHIapTHBIC Maphl https://ege.sdamgia.ru/

MEePIEHANKYISIPHBIX MNIOCKOCTEN U




MMpsAMBIX, CUMMETPHUHU MHOT'OI'PAaHHUKOB

23

24

25

[leprnieniuKynspHBIE MIPSIMbIE U
IJIOCKOCTH: TEOPEMA O TPEX
MepHeHIUKYISIpax
[leprnieHIuKyNspHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHHUS IJIMH B
MHOTOTpaHHUKAX

[ToBTOpEHHME: MIOIIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIst
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://profimatika.ru/

26

[ToBTOpenue: onaau
MHOTOYTOJTLHUKOB, ()OPMYJIBI JISI
TJI0IA N, COOOPaKEHHSI TIOI00MS

https://profimatika.ru/

27

28

29

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI TSI
TJI01a 1|, COOOpaKEeHUSI TIOT00MS

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TJIOIIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MO00Us
[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TJIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

https://profimatika.ru/

https://profimatika.ru/

https://profimatika.ru/

30

KonTponbnas padota "[loBTOopenue:
MHOTOT'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

https://ege.sdamgia.ru/

31

32

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenumesaa

3anaun 00 yaABOCHUU Ky0a, O

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/




KBaJpaType Ky0a; 0 TPHCEKIIMH yTiia

33

34

35

CrepeomeTprdecKue 3aauu, CBI3aHHbIC
¢ 00bEMOM IPSIMOYTOJIBHOTO
napaJuleenunesa

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C
BBIYMCICHUEM 00BEMA MMpsAMOYI'OJIBHOTO
napajjicicnuicaa

OO6BEM TIPSIMOI TTPU3MBI

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

36

37

38

CrepeoMeTpHueCcKUe 3aa91, CBI3aHHBIC
C BbIUUCIIEHHEM 00BbEMOB MPSIMOIA
MIPU3MBI

[IpukiaaHbIe 3a1a4H, CBSI3aHHBIC C
00BEMOM TIPSMOM TPU3MBI

Brruncienue 00LEMOB TEII ¢ IOMOIIBIO

onpeaenéHHoro uurerpana. Oobém
HAKJIOHHOM IIPU3MBI

https://profimatika.ru/

https://profimatika.ru/

https://profimatika.ru/

39

Brruncinenue o0bEMOB TEN ¢ TOMOILBIO
onpenenéHHoro uaTerpaita. OobéM
HI/IpaMI/II[BI

https://profimatika.ru/

40

41

42

dopMmynna 00bEMa MUPAMUIBIL.
OTtHomIeHNE 00BEMOB TUPAMHUL C
00IIUM yTIIOM

dopmyna 06bEMa MUPaAMUIBL.
OTtHolieHNEe 00BEMOB TUPAMU] C
00IIUM yTIIOM

CrepeomeTpHuuecKkue 3aJauu, CBsI3aHHbIE
¢ 00béMaMU HaAKIIOHHON MPU3MBI

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

43

CrepeoMeTpuueckre 3aaun, CBI3aHHbIE

https://ege.sdamgia.ru/




¢ 00BEMaMU MUPAMU/TBI

[Tpuknagueie 3agaun mo Teme "OO0bEMBI

https://ege.sdamgia.ru/

44 ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOM
MPU3MBI

45 [Tpuknaaneie 3agaun 10 TeMe "OO0bEMBI https://ege.sdamgia.ru/
Ten", CBSI3aHHBIE ¢ 00BEMOM MUPAMUJIBI

16 [Tpumenenne 00bEMOB. Beruncienue https://ege.sdamgia.ru/
PacCTOSTHHS 70 MJIOCKOCTH

47 KonrpousbHas padora "O0béM https://profimatika.ru/
MHOroOrpaHHuka"
[unuHapudeckas IOBEPXHOCTD, https://profimatika.ru/

48 o0pa3yrolne UIMHIPHIECKOI
MOBEPXHOCTH

49 Humuamp. [psiMoit KpyroBo# HUIMH/D. https://profimatika.ru/
[Tnomma e MOBEPXHOCTH IHIHHIPA
Konuueckas moBepXHOCTb, https://profimatika.ru/

50 o0pa3yroIne KOHUIeCKOH
nosepxHoctu. Konyc

51 CeueHue KOHYCA TUIOCKOCTBIO, https://profimatika.ru/
napauIebHON TNIOCKOCTH OCHOBAHUS

59 Yceu€nnblit konyc. M300paxeHnue https://ege.sdamgia.ru/
KOHYCOB U YCEUYEHHBIX KOHYCOB

53 [Tommaas 60KOBO# MOBEPXHOCTH U https://ege.sdamgia.ru/
MOJTHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM TOBEPXHOCTH H https://ege.sdamgia.ru/
MOJTHOM TIOBEPXHOCTH KOHYCa

55 CrepeoMeTpuuecKue 3aaud Ha https://ege.sdamgia.ru/

A0Ka3aTCJIbCTBO U BBIYUCIICHUC,




IIOCTPOECHUEM CEYEHUH LUINHAPA,
KOHycCa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,

https://ege.sdamgia.ru/

%6 IIOCTPOECHUEM CEYEHUH LUIUHAPA,
KOHYca
57 [TpuknaaHbIe 3a1a4H, CBSI3aHHBIE C https://ege.sdamgia.ru/
IJIHHAPOM
58 [TpuknagHbIe 3a0a9H, CBSI3aHHBIE C https://ege.sdamgia.ru/
UJTHHIPOM
59 Coepa u map https://ege.sdamgia.ru/
Iepeceuenue chepsl u Iapa ¢ https://ege.sdamgia.ru/
60 mIockocThio. Kacanue mapa u cdepsl
IUTOCKOCTRIO. Bu 1 n300pakenue napa
Iepeceuenue chepsl u Mapa ¢ https://ege.sdamgia.ru/
61 ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Buj 1 n300pakeHue mapa
62 Ypasuenue chepsl. [Tnormans cheps u https://profimatika.ru/
e vacreit
63 Cummerpus chepsl u mapa https://profimatika.ru/
Crepeomerprudeckue 3a1auu Ha https://profimatika.ru/
64 JI0Ka3aTeNbCTBO M BBIYUCIICHUE,
CBsI3aHHBIC CO cepoil U mapom,
HOCTPOCHUEM HX CCUCHUI TIIOCKOCTBIO
CrepeoMeTpHUECKHE 3a1aUl Ha https://ege.sdamgia.ru/
65 JI0Ka3aTeNbCTBO M BBIYUCIICHHUE,

CBsI3aHHBIE CO cpepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO




HpI/IKHaI[HHe 3aga4u, CBA3aHHBIC CO

https://ege.sdamgia.ru/

66 .
cdepoii u mapom
[ToBTOpEHUE: OKPYKHOCTH Ha https://ege.sdamgia.ru/
67 IUTOCKOCTH, BBIYHCIICHHS B OKPY/KHOCTH,
CTaHJIapTHBIE TIO00US
68 Pasnuunbie KOMOMHAIIMK TEJ BPAIIEHHUS https://ege.sdamgia.ru/
Y MHOTOI'PaHHUKOB
69 3amaun no Teme "Tena u MOBEPXHOCTH https://ege.sdamgia.ru/
BpaieHus"
20 3amgaun o Teme "Terna u MoBepXHOCTH https://ege.sdamgia.ru/
BpaiieHus"
71 Konrponsnas pabora "Tena u https://profimatika.ru/
MOBEPXHOCTH BpalieHus"
79 O0béM tuuHapa. Teopema 06 00bEME https://profimatika.ru/
PSIMOTO IIHJIMHIPA
Beruunciienne 00EMOB TeIT C TOMOIIIBIO https://profimatika.ru/
73 omnpeaenéHHoro uaTerpana. O0bpém
KOHyca
24 IInomanu 60KOBOM U MOJHOMN https://profimatika.ru/
MOBEPXHOCTH KOHYyCa
CrepeoMeTpHUYECKHE 3a/1auH, CBSI3aHHbIC https://ege.sdamgia.ru/
75 C BBIYHUCIIEHHEM 00BEMOB IUITUH/IPA,
KOHyca
76 [Tpuknaaneie 3agaun 10 TeMe "OO0bEMBI https://ege.sdamgia.ru/
Y IUTONIA U TOBEpXHOCTEN Ten"
OO0BEM 11apa U MapoBOTO CEKTOPa. https://ege.sdamgia.ru/
77 Teopema 06 00bEme mapa. [Tnomans

chepnl. CTepeoMeTprUIeCcKre 3a/1a4H,




CBSI3aHHBIE C BBIYHCICHUEM 00HbEMOB
1apa, mapoBOro CerMeHTa 1 apoBOTro
CeKTopa

78

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
mwiomaneio cepbl. COOTHOIICHHUS
MEXy TUIONIAIIMH IIOBEPXHOCTEH U
00BEMaMU TOTO0OHBIX TET

https://ege.sdamgia.ru/

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o6nEma mpu o 100uu.
CrepeomeTpHuuecKue 3a1a4u, CBsI3aHHbIC
C BBIYHMCIIEHHEM 00BEMOB TET U
IJI0IIaAe MOBEPXHOCTEN

https://ege.sdamgia.ru/

80

81

82

83

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBM>KEHHS IPOCTPAHCTBA.
OtoOpakeHusi. J|BU>KeHUS 1 paBEHCTBO
¢buryp. O6mHe CBOMCTBA ABUKEHUN

Buael n1BukeHH: apauieIbHbIN
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHS, TIOBOPOT
BOKPYT NPSIMOM

[TpeoOpazoBanus nmonodus. [Ipsmas u
cdepa Ditnepa

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

84

85

I'eomeTpuueckue 3amaun Ha
IMPUMEHCHUC IBVKCHUS

KonrtponbHas pabora "BekTops! B
nmpocTpaHcTae”

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/




86

87

O6o6maromee nosropenue 11 monsruit
1 MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"[TapajienbHOCTD TPSIMBIX U
IJTIOCKOCTEH B IpoCTpaHCcTBE"

O6o6maromee nosropenue 11 monsaTuit
1 MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3all1sl 3HAHU:
"BekTops! B npocTpaHcTse"

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

88

Ob6o6maromee mosropenue 11 nmonsTuit
U METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"BekTops! B npocTpaHcTse"

https://ege.sdamgia.ru/

89

O6o6maromee nmosropenue 11 monsTuit
¥ MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHuKa"

https://ege.sdamgia.ru/

90

Ob6o61matomiee nopropenue 11 nonsruit
U METOJI0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"O6beM MHOTOrpaHHuKa"

https://ege.sdamgia.ru/

91

Ob6o61matomiee nopropenue 11 nonsruit
1 MeToNI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIlsl 3HAHUM:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
Kpyribix ten"

https://ege.sdamgia.ru/

92

Ob6o61matomiee nopropenue 11 nonsruit
1 METOJI0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIlHsI 3HAHUM:

https://ege.sdamgia.ru/




"[Tnomaau MOBEPXHOCTH U O0BEMBI
Kpyribix Ten"

93
94

HToroBas KOHTpOJIbHASA paboTa

WroroBas koHTpoJIbHAs paboTa

https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

95

96

97

98

99

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPHUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

100

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://ege.sdamgia.ru/

101

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B pa3BUTUU

https://ege.sdamgia.ru/




COBPCMCHHBIX MHIKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUHU

https://ege.sdamgia.ru/

102 1
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

I'eometpus, 10-11 kimaccel/Atanacss JI.C., byry3os B.®., Kagomues C.b. u ap., AkuronepHoe

obmectBo «M3narenscTBO [IpocBemenne»

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
Metoauueckue pekoMeHanuu Kk yueonuky Aranacss JI.C.

[Toypounsle miianupoBanus K yueOHuky Aranacst JI.C.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/

https://fipi.ru/









