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HOACHUTEJIBHAS 3AIINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIUILINH €CTECTBEHHO -HAYYHOU
HaIpaBJIEHHOCTH M MPEAMETOB T'yMaHUTAapHOro LUKJIA. [IOCKOJBKY JIOrMUECKO€ MBILUIEHHE,
dbopmupyeMoe Tpu HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHUM LENOYKU JIOTMUECKUX YTBEPKACHUW NpPU pElIeHUU
F€OMETPUYECKUX 3aJa4y, YMEHHE BBIABUIaTh U OIPOBEPraTrh TIUIOTE3bl HENOCPEICTBEHHO
HCIOJIB3YIOTCSL IPU PEIICHUU 33Ja4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

enb ocBoeHus: mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOin€HHOM ypOBHE —
pa3BUTHE WHIUBUIYaIbHBIX CHOCOOHOCTEH OOydaroluxcs MNpU H3YYEHUH T'€OMETpPHH, Kak
cocTaBJsifOlel mpeaMeTHON oOmactu «MaremaTnka M HHPOpMaATHKa» dYepe3 obecreyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, cHelU(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTO MpodeccrOHalIbHOTO
00pa3oBaHus, CBSI3aHHOTO C UCIIOJIB30BAHUEM MAaTEMaTUKU.

[IpropuTeTHBIMH 3a/1la4aMH Kypca FeOMEeTpUHU Ha YriyOJaEHHOM ypOBHE, PaCHIUPSIOIIUMU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue mpeicTaBIeHHs O TeOMETPUU KaK YaCTU MUPOBOH KyJIbTYphl U OPMHUPOBAHUE
OCO3HAHHS B3aMMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(¢bopMHpOBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (UIypaXx KaK O BaKHEHIIMX
MaTEMaTUYECKUX MOJIEIISAX, TO3BOJIAIOLINX OMMCHIBATE U U3y4aTh Pa3HbIE SIBIICHUSI OKPYXKAIOIEro
MUpAa, 3HaHKWE MOHATUHHOTO anmnapara no pasaeny «CrepeomeTpus» yaeOHOTO Kypca Fr€OMETPHH;

(bopMupoBaHHE YMEHHUS BJIAJIETh OCHOBHBIMU MOHATUSAMU O IIPOCTPAHCTBEHHBIX (PUIypax U
UX OCHOBHBIMHM CBOICTBaMH, 3HaHUE TeopeM, (GOpMyl M yMEHHE HX NPUMEHATb, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHUsS PpACIO3HAaBaTh Ha 4YepTekKaxX, MOJEIAX U B PEATbHOM MHpeE
MHOTOI'PaHHUKH U TeJla BPallleHUsl, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHUE€  NOHUMAaHHUSA BO3MOXXHOCTH ~ AKCMOMAaTHYECKOTO HOCTPOCHHUS
MaTeMaTU4YeCKuX Teopui, (popMUpOoBaHHE MOHMMAHHUS POJM AKCMOMATUKHU IIPU IPOBEIECHUU
paccyxJIeHUI;

(dbopMupoBaHME YMEHMs BIAJE€Th METOJAMHU JI0KAa3aTeIbCTB M AITOPUTMOB PpEIICHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTEeNIbHbIE PACCY)KICHHS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad4 C [PaKTUYECKUM coJiepKaHueM, (OpMHUpPOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH J0KAa3aTeNbCTB MPU OOOCHOBAHMM MaTEMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETYKTUBHBIX PAaCCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, NO3HABATEIBHOM AKTUBHOCTH, HCCIEI0BAaTENbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIUIEHUS], HHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHM: YMEHHUs
pacro3HaBaTh NPOSIBICHHS T€OMETPUYECKUX OHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peaIbHbBIX
KU3HEHHBIX CHUTyallUAX MW TPU HU3YYEHUH JPYIHX Yy4eOHBIX TNPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJENMPOBAHMS peabHBIX CUTYaAIUi, MCCIeIOBAHUSL
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMH COJIEp)KaTEIbHBIMU JIMHUAMH ydeOHOTOo Kypca «I'eomerpus» B 10—11 kmaccax
aBisitoTcs: «lIpsiMble U TUIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHuKn», «Tena BpalieHus»,
«BeKTopbI 1 KOOPAWHATHI B POCTPAHCTBEY, «J{BIKEHHS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayonéHHoM ypoBHEe oOyuenus B 10—11 kiaccax, OTHOCUTCSI KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacrpenenseTcsi He TOJIBKO MO COAepKaTeIbHBIM JIMHUSAM, HO U 110 ToaaM oO0ydeHus. ConepxaHue
o0pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaraM ocBoeHHs DenepanbHO paboueit
MIPOTpaMMBI, pacpeeIEHHBIM 10 FoaM 00Y4eHUs1, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IIPUHIIUITHAIBHBIM BOIIPOCaM O0ydJaromuecss oopaiaiiuch HeoJHOKPaTHO. JTO
MO3BOJISIET ~ OpPraHU30BaTh  OBJIAJCHHE TI'C€OMETPUYCCKUMHU  TOHSATHUSMH W  HaBBIKAMH
MOCIIEIOBATEIbHO M TIOCTYIATENBHO, C COOIOIEHUEM TMPHUHIINIA TPEEeMCTBEHHOCTH, a HOBBIE
3HaHUS BKIIOYATh B OOIIYIO CHCTEMY T€OMETPHUYECKHX MPEICTABICHHH 00yJIarOIuXCsl, PaCIIHPSIs
u yriyonsis e€, o0pasyst IpoYHble MHOKECTBEHHBIE CBSA3H.

[epexoxa Kk U3y4eHUIO TEOMETPHH Ha YTIyOJIEHHOM ypOBHE TIO3BOJISIET:

co3/laTh yCIOBHA s qudQepeHnnanuin oO0ydeHHs, TOCTPOCHHS WHIUBUIYaTbHBIX
o0pa3oBaTeNbHBIX ~ TPOTpaMM, O00eCHeuuTh YriyOn€HHOE W3yYeHHWE TeOMETPHUM  Kak
COCTaBJISIONIEH yaeOHOTO TIpeMeTa «MaTtemaTrukay;

MOJATOTOBHUTH OOYUYAIOMIUXCS K MPOJOJDKCHHIO W3YyYSHHS MaTeMaTHKH ¢ Y4€TOM BbIOOpa
Oynymei mpodeccun, obecreynBas MPEEMCTBEHHOCTh MEXKIY OOmuM Hu TpodeccruoHaTbHBIM
o0pazoBaHHEM.

Ha usyuenne yaebHoro kypca «I'eoMmerpus» Ha yriayon€HHOM ypoBHE oTBoauTCs 204 yaca:
B 10 xmacce — 102 gaca (3 waca B Henenio), B 11 kimacce — 102 gaca (3 yaca B Hezieio).



COJEPKAHUE OBYYEHUA
11 KJIACC

Tesa Bpamenus

[TonsTHSA: UMIMHAPUYECKAs TMOBEPXHOCTh, KOHWYECKAs IOBEPXHOCTh, CdepuuecKas
MMOBEPXHOCTh, 00pa3yrolIre noBepxHocten. Tena BpaieHus: HUIMHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumHoe pacmonoxenue cepsl U IMIIOCKOCTH, KacaTelbHas TIOCKOCTh K cdepe.
N300pakenue Tei BpalieHus Ha IIockocTu. Pa3BépTka nninnHapa u konyca. Cummerpust chepsl
U 11apa.

O6BéM. OcHoBHBIE cBOMcTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTrOJIBHOTO
napajuienenunena U ciaeactsuss w3 He€. OObEM NpSIMOM M HAKIOHHOW TMPHU3MBI, IUJIUHIPA,
nupamMuabl 1 konyca. O0bEM 11apa 1 MapoBOro CErMeHTa.

KoMOuHarmu Ten BpalleHWs W MHOTOTpaHHUKOB. [Ipu3Ma, BIHCaHHAsS B IWIMHID,
omnucaHHas okoJio ImwinHApa. [lepeceuenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl WI0cKkoCcThI0. [loHATHE MHOTOTpaHHUKA, OTTMCAHHOTO OK0JIO chephl, chepbl, BMUCAHHON B
MHOTOTPAaHHUK WJIH TEJIO BPAICHUS.

[Inomanas MOBEPXHOCTH IMJIMHApPA, KOHYca, Iuiomans chepsl u e€ yacrei. [logobue B
npoctpaHcTBe. OTHomieHHe O0O0BEMOB, IUIOIIAJEH MOBEpPXHOCTEH MOMOOHBIX  (UTYP.
[IpeoOpazoBanue mnomobus, romoteTus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJb30BaHUEM
CTEpEOMETPUUYECKUX METO/IOB.

[TocTpoeHWe cedeHWH MHOTOTPAHHUKOB W TeJ BpAIICHHS: CEYCHUS IFIIMHIpA
(mapanmiaenbHO W TEPICHAUKYISIPHO OCH), CEUYCHHS KOHyca (MapaulelibHble OCHOBAHHUIO M
MPOXOJIALINE Yepe3 BEpUIMHY), CEYEHHsl IIapa, METOJIbl MOCTPOCHMSI CEYCHHI: METOJ CJeNOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IIEpEHOCA CEeKYILEel MI0CKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Onepanuu HajJ BeKTopaMH. BekTopHOE€ YMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOTO yMHOeHUdA. [IpsiMoyronbHas cucTtemMa KOOpPAHMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxkenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpU
pElIeHUH T€OMETPUUECKUX 3a/1a4.

JABuKeHHMsI B IPOCTPAHCTBE

JIBwxkenust mpoctpanctBa. OtoOpakeHus. JIBwxeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBa JABMKE€HUWI. Buabpl IBWKEHUM: MapauiesibHBIM MEPEHOC, LEHTpajdbHAas CUMMETpPHUS,
3epKajibHasi CUMMETpHsI, TOBOPOT BOKpYT mpsiMoii. [IpeobpazoBanus mono6us. [Ipsmas u chepa
Diinepa.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHS YYEBHOI'O KYPCA «(I'EOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kianckoe BocIMTaAHHE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMMO3UIIMK OO0Yy4aromerocss Kak AaKkTHUBHOTO W OTBETCTBEHHOTO 4YJI€HAa POCCHUHCKOTro OOIIecTBa,
MPEACTABICHUE O MATEMAaTUYECKUX OCHOBAX () YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP, SIBJICHUH, TPOLIEIYp IPakIaHCKOTO 00111eCTBAa (BBIOOPHI,
OTIPOCHI U JIPYrO€), YMEHUE B3aUMO/ICUCTBOBATh C COIIMAIbHBIMU WHCTUTYTAMU B COOTBETCTBHH C UX (YHKIIUSIMH M HA3HAYEHUEM;

2) naTpuoTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh POCCUHCKON TpakJIaHCKON HAEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTHKH,
[IEHHOCTHOE OTHOIIEHUE K JJOCTHKEHUSIM POCCUMCKUX MAaTEMATHUKOB U POCCUICKON MaTeMAaTUYECKOM IIIKOJIbI, UCTIOIb30BAHUE ITUX JOCTUKECHUMN
B JIpYTrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JyXOBHBIX LIEHHOCTEH POCCUMCKOrO HapoAa, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ATHUYECKOTO IOBEICHMUS,
CBA3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM AOCTUKEHUN HAyKHM M JEATEIbHOCTBIO YYEHOIO, OCO3HAHHME JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIETo;

4) acTeTHYECKOE BOCIIMTaHME:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIFOYas CTETUKY MaTeMaTUYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIeHUMN, pacCyKICHUM,
BOCIIPUMMYHMBOCTb K MATEMaTUYECKUM aCII€KTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

chOpMUPOBAHHOCTH YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B UHTEpEcax 3JI0POBOT0O U 6€30MacHOro 00pasa »KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MUTaHUE, cOATIAHCUPOBAHHBIN PEXUM 3aHATHH U OTHAbIXa, peryispHas (pu3nveckas aKTUBHOCTB),
(buznyecKoe COBEPIICHCTBOBAHKE MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON A€ATEIbHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTb K TPY/ly, OCO3HAHUE IICHHOCTH TPYI0JII00US, HUHTEpEC K Pa3iuyHbIM chepam npodeCCHOHATBHON e TeIbHOCTH, CBSI3aHHBIM
C MaTeMaTHKO U € MPUIIOKEHUSIMU, YMEHHE COBEpIIaTh 0CO3HAHHBIN BbIOOp Oyayiieit mpodeccuu U pealn30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIE
IJIaHBI, TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO U CaMOOOPA30BAHMIO Ha MPOTSHKEHUU BCEH YKU3HHU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUUECKUX 337a4 MaTEeMAaTUUYE€CKOW HAIPaBIEHHOCTH;

7) 3K0JI0TMYeCcKoe BOCIIUTAHUE:



c(OPMHUPOBAHHOCTD IKOJIOTUYECKON KYIbTYPbl, HOHUMAHHE BIUSHUS COLUATEHO-3KOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE TPUPOIHOM
U COIIMAJIBHOM CpeJibl, 0CO3HAHUE TTI00ANBHOTO XapaKTepa HKOJIOTHIECKUX PoOIeM, OpHEeHTAIMs Ha IPUMEHEHHE MaTeMaTHYECKIX 3HAHUH JUIs
pelieHys 3a1a4 B 00J1aCTH OKpY KaIoLIeil cpeibl, INIAHUPOBAHKE TIOCTYIKOB M OLEHKU UX BO3MOKHBIX IIOCIEACTBUM JUIsl OKpYXKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH M OOIIECTBEHHON NPaKTHKH,
MMOHMMaHHE MaTeMaTUYECKON HAyKH KakK c(hepbl YeIOBEUECKON NESATEIbHOCTH, 3TAlOB €€ pa3BUTHUS U 3HAUMMOCTH JJISl Pa3BUTHUS LIUBUIIM3ALINH,
OBJIAJIEHUE SI3BIKOM MAaTEMAaTHKH M MAaT€MaTU4YeCKOW KyJIbTYypOHl Kak CpeACTBOM MO3HAHHS MHpPA, TOTOBHOCTh OCYHIECTBIJIATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTeibHBIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBUS

ba3oBbIe Joruueckue AecTBHA:

BBISBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIC NPH3HAKKM MATEMAaTHYECKUX OOBEKTOB, MOHSATHH, OTHOIICHUH MEXIy IOHSITHIMH,
(dhopmMyIupOBaTh ONpEACIICHUS MOHATHH, YCTAaHABINBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMKI, OCHOBAHUS JJisi 0000IIEHUs U CpaBHEHMUS,
KPUTEPHUH TTPOBOIMMOTO aHAJIN3A,

BOCIIPUHUMATh, (OPMYIUPOBATH U NMPEOOPA3OBHIBATh CYKACHHS: YTBEPAUTEIbHBIE U OTPHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC W O OIIHe,
YCIIOBHBIC;

BBISIBJSITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOpeuMsi B (akTaxX, JaHHBIX, HAONIOACHHUSAX M YTBEPKICHHSIX,
npeayiaraTh KpUTEPUH IS BBISBJICHHS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ISTYKTUBHBIX U UHIYKTHBHBIX YMO3aKIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSATEIILHO JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKIACHUH (ITPSAMBIC M OT MPOTUBHOTO), BEICTPAMBATh apTyMEHTAITHIO,
MIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC CY)KJICHHS M BBIBOJIBI;

BBIOMpATH CrIOCO0 peleHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIIEHUSs, BEIOMpaTh HarboJiee MOoAXOIAIIHN ¢ yI4ETOM
CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPHER).

Ba3oBble ncciaenoBarelbCKHe AeHCTBHSA:

WCI0JIb30BAaTh BOIPOCH KAaK HCCIIENOBATENbCKUI HHCTPYMEHT IMO3HaHUA, (GOPMYIUPOBATH BOMPOCH], (PUKCHUPYIOIIWE MPOTHBOPEUNE,
mpo0eMy, YCTaHaBIMBAaTh HCKOMOE U JJaHHOE, JOPMUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIINI0, MHEHHE;

MPOBOJUTHh CAMOCTOSITENIFHO CIJIAHUPOBAHHBIA HKCIEPUMEHT, HCCIENOBAaHHE IO YCTAaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4eCKOTO
00BeKTa, SBJICHUS, TPOLIECCa, BHISIBICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SIBIICHUSMU, MPOIIECCAMU;



CaMOCTOSATENIBHO (HOPMYIHUPOBATh OOOOIIEHUS W BBIBOABI IO pe3yibTaTaM IMPOBEAEHHOTO HAOIIOACHUS, MCCIEIOBAHUS, OICHUBATh
JOCTOBEPHOCTb MOJIyYCHHBIX PE3YJIbTaTOB, BBIBOJOB M 0000IICHUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MTPEIIOTI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmanmeii:

BBISBIIATH Ae(OUIUTH HH(POPMAIH, JTaHHBIX, HEOOXOIUMBIX [l OTBETA HA BOTIPOC M JUTS PELICHUS 3a1a4H;

BBIOMpaTh MH(GOPMAIMIO U3 MCTOYHHKOB PA3IMYHBIX THUIIOB, aHAJIM3HPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMALIUIO
Pa3MYHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYpUPOBaTh HH(POPMAIIHIO, TPEACTABIATH €€ B pa3IHIHBIX (hopMax, MILTFOCTPHPOBATH TpapHUECKH;

OIIEHUBATh HAJAEKHOCTH HH(OPMAIHH IO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKICHUSI B COOTBETCTBUU C YCIOBUSMHU U LEISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHMS 110 X0y pEUICHUs 3a/1a4yi, KOMMEHTHPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B XO/€ OOCYXJEHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJIa€MOW TeMbl, NMpOOJIEMBl, pelIaeMOM 3aJaud, BbICKAa3bIBaThb WJEH,
HAalleJICHHbIE Ha MOMCK PEIEHHs], CONOCTaBIATh CBOU CYXIEHHS C CY)KICHUSAMHU JAPYTMX YYAaCTHMKOB JMajora, OOHAapyXHBaTh pasindue U
CXOJICTBO MO3UILIMH, B KOPPEKTHOU (opme (PopMyInpoBaTh pa3HOIIACUS, CBOM BO3PAKEHMS,;

IPECTABIATh Pe3yIbTAThl PEIIEHUS 3a7aul, SKCIEPUMEHTA, UCCIEI0BaHMs], IPOEKTA, CAMOCTOATENBHO BBIOMPATh (POPMAT BBICTYIUIEHUS
¢ Y4€TOM 3ajJia4 IPEe3eHTAlMU U OCOOEHHOCTEHN ayIuTOPHH.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eHCTBUSA

Camoopranuszanms:

COCTaBIISATh IUJIaH, QJITOPUTM pELIEHUs 3alauyd, BBIOMPATh CMOCOO0 pelmIeHHs C y4ETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATh BApUAHTHI PELICHUN ¢ yUETOM HOBOI HH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT !

BIIaIETh HaBBIKAMU MO3HABATENbHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN U MBICIUTEIBHBIX MPOLIECCOB, HX PE3yIbTATOB,
BIIAJIETh CIIOCO0aMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA MPOLiecca U pe3yabTaTa pelieHusl MaTeMaTHYecKoi 3a/1auu;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a/1a4d, BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TaHHBIX, HAMIEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3yiabTaTa LT U YCIOBHUSIM, OOBACHATH MPHUUMHBI JTOCTHKEHUS WIM HEIOCTHKEHHS pPe3ylbTaToB
NeSITeNEHOCTH, HAXOJUTh OMIHUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



CoBMecTHAsI HCATCJIbHOCTD:
IIOHUMATb W HUCIIOJIB30BATh MPCUMYIICCTBA KOMaHHHOﬁ u I/IHIII/IBI/II[yaJIbHOf/'I pa6OTLI IIpu pCHICHUHN y‘IG6HbIX 3aaa4, NpUHUMATh LCIIb

COBMECTHOMH IS TEIIBHOCTH, TNIAHUPOBATH OPTaHU3aIIUI0 COBMECTHOM pabOTHhI, pacpeeiaTh BUIBI padboT, JOrOBapUBATLCS, 00CYKIATh IPOIIECC
U pe3ysbTat paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH

Y4acTBOBATH B IPYIMIIOBBIX (hopMax paboThl (00CyKaeHUsI, 0OMEH MHEHHUH, «MO3TOBBIE LITYPMBI» M MHBIE), BHITIOJIHATH CBOIO YaCTh PaOOTHI
U KOOPAMHUPOBATH CBOM JEMCTBUS C JPYTMMM WIEHAMU KOMaH[bl, OLIEHUBATh Kaue€CTBO CBOErO BKJIaJa B OOLIUI MPOJIYKT MO KPUTEPUSM,
c(OpMYyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

HNPEAMETHBIE PE3YJIBTATHBI

K xonity 10 kiaacca oOydaromuiicss HAQyIUTCs:

cBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHSITUSIMHU CTEPEOMETPHHU TIPU PEIICHUH 32/1a9 U TIPOBEICHHH MaTEeMaTHIECKUX PACCYXKICHUH;
MPUMEHSTh aKCHOMBI CTEPEOMETPHH U CIIEACTBHUS U3 HUX MPH PEIICHUN T€OMETPHUECKHIX 33134,

KIaccu(UIMpPOBaTh B3aUMHOE PACIIONIOKEHHE TPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE;

CBOOOJHO OTIEPHPOBATh MOHATHAMH, CBS3aHHBIMHU C YIJIAMH B IIPOCTPAHCTBE: MEXKAY NPSIMBIMU B ITPOCTPAHCTBE, MEXTy NPAMON U
IUIOCKOCTBIO;

CBOOOIHO OTIEPUPOBATh MOHITUSAMH, CBSI3aHHBIMHU C MHOTOT'PaHHUKAMH;

CBOOOHO pacno3HaBaTh OCHOBHBIC BH/Ibl MHOTOI'PAHHUKOB (TIPU3Ma, MMPaMU/IA, MPSIMOYTOJIbHBIN HapajuleNienuIe], Kyo);
KJIacCH(pUIIMPOBATH MHOTOTPAaHHUKH, BEIOMpasi OCHOBAHUS [UIs KJIAaCCU(HUKALINY;

CBOOOIHO OTIEPUPOBATh OHATUSAMH, CBSI3aHHBIMH C CEYEHUEM MHOTOTPAHHHUKOB IJIOCKOCTBIO;

BBINOJIHATH MapajieIbHOE, IEHTPAIbHOE M OPTOTOHAIBHOE MTPOSKTUPOBaHNE (QUTYp HA IUIOCKOCTh, BBIIOIHATh H300paskeHus Gpuryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAHHHKOB Pa3JIMYHBIMH METOJIAMH, BBINIOJHSTH (BBIHOCHBIC) IJIOCKHE YEPTEKU M3 PHCYHKOB IMPOCTBIX
00BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATH TUIOLIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPH3Ma, MUpaMKJIa), TEOMETPHUECKHUX TeJl C IPUMEHEHHEM (OpMYIT;
cBOOOJIHO OINEpUPOBATh MOHATUSMHU: CUMMETPHs B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH, LIEHTP, OCh M IIOCKOCTh
CUMMETPUHU QUTYPBI;

cBOOOJTHO ONEPHPOBATH MOHATUAMM, COOTBETCTBYIOIIIMMH BEKTOpaM U KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH ACHCTBUS HaJl BEKTOPaMH;



peuaTh 3aa4d Ha JI0KA3aTEIbCTBO MAaTEMAaTUYECKUX OTHOLICHUHM W HAXOXKACHHE T€OMETPUYECKUX BEIWYUH, IIPUMEHSSA U3BECTHBIC
METO/IbI IIPY PELICHUHA MaTEMATUYECKUX 3a/1a4 IIOBBIIICHHOTO U BBICOKOI'O YPOBHSI CIIOKHOCTH;

IIPUMEHATHh MPOCTEHIINE IPOIPAMMHBIE CPEIACTBA U JJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IPU PELICHUU CTEPEOMETPUUYECKUX
3az1ad4;

U3BIIEKaTh, IPE0OPa30BbIBaTh M HHTEPIPETUPOBATH HHPOPMALIUIO O TIPOCTPAHCTBEHHBIX TEOMETPHUECKHUX (PUTYpax, MPEACTABICHHYIO
Ha 4epTeKax U PUCYHKAX;

IIPUMEHSATH ITOJyYEHHBIE 3HAHMS HA MIPAKTUKE: CPABHUBATh U AaHAIIM3UPOBATh PEAJIbHBIEC CUTYallUH, IPUMEHATHh U3yYEHHBIE IOHATHUS B
Ipolecce IMOUCKAa pEHIeHHs MaTeMaTHYecKd CQOpPMYIHMPOBAHHON MpOOJIEMbl, MOJEIMPOBATH pEAbHbIE CUTYal[Md Ha S3bIKE
TFE€OMETPHH, UCCIIEI0BATh IOCTPOECHHBIE MOJEH C UCIOJIb30BaHUEM IT'€OMETPUUYECKUX MOHATHI U TEOpeM, arnapara aireopsbl, pemarb
MIPAaKTUYECKHE 3a7a4H, CBS3aHHBIC C HAX0XKJICHUEM T'€OMETPUYECKUX BEIUYNH;

MMETh MPECTaBICHNs 00 OCHOBHBIX ATANax pa3BUTHs F'€OMETPUH KaK COCTAaBHOW YacTH (PyHIaMEHTa pPa3BUTHS TEXHOJOTHH.

K xoniy 11 kiaacca oOydaromuiicss HAQyIUTCs:

CBOOOJHO ONEpUPOBATH MOHSATUSMH, CBA3aHHBIMHU C IWJIMHIAPUYECKOM, KOHUYECKOW M CepuyecKoil MOBEPXHOCTSIMHU, OOBSICHSTH
CHOCOOBI OJTYYEeHHUS;

OTIEPHPOBATH TIOHATHIMH, CBI3aHHBIMH C TeJIAMU BPAIICHUS: IIMIUHIPOM, KOHYCOM, CEepoii U mapom;

pacro3HaBaTh Teja BpaiieHus (IUInHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI TIOJIYUCHHS TEJI BPAIICHHUS,
KJIacCU(PHUITMPOBATh B3aUMHOE PACIIOJIOKEHUE CHEPHI U TIOCKOCTH;

BBIYMCIIATH BEJTMYMHBI AJIIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAIlleHHs, 0ObEMBI U IJIOMIAN MOBEPXHOCTEH MHOTOTPAaHHHKOB M TEI
BpaIllEHHs], TEOMETPHUECKUX TeJl C IPUMEHEHHEM (hOPMYIT,

cBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMUA C KOMOMHAIUSMH TEJl BPAIICHUS! © MHOTOI'PaHHUKOB: MHOTOTPAaHHHUK, BITMCAHHBIN B
cdepy U ONMCaHHBIN 0KOJIO cdephl, chepa, BIIHCaHHass B MHOTOTPAHHUK HITH TEJIO BPAICHUS;

BBIYMCIIATH COOTHOIIICHHS MEXTy TUIOIIASIMH ITOBEPXHOCTEH 1 00bEMaMHU TIOJJOOHBIX TElT;

n300pakaTh U3ydaemble (PUTYPHI, BHITOJIHATH (BBIHOCHBIC) TUIOCKUE YEPTESIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP: BHUI CBEPXY,
cOOKy, CHH3Y, CTPOUTH CEYCHUS TEJl BPAIIICHUS;

U3BIIEKATh, UHTEPIPETHUPOBATH ¥ IPE0OPa30BbIBATh HHPOPMALIUIO O TIPOCTPAHCTBEHHBIX TEOMETPHUECKHUX (PUTYpaxX, MPEICTABICHHYIO
Ha YepTekax U PUCYHKaX;

CBOOOJHO OTEpUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

@ BBITIOJIHATE OIIE€pallv HaJl BEKTOpaMU;

3a1aBaTh MJIOCKOCTb YPAaBHCHUCM B HeKapTOBOﬁ CUCTCMC KOOPANHAT;



pelarb reOMETPUYECKUE 3aJjaul Ha BBIUMCIIEHUE YIJIOB MEXAY NPSAMBIMU U IJIOCKOCTSMH, BBIYMCIEHHE PACCTOSIHUM OT TOYKH 10
IJIOCKOCTH, B LI€JIOM, HA IIPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/1a IIPU PELLICHUN;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C JIBYKEHHEM B TIPOCTPAHCTBE, 3HATh CBOMCTBA JABHIKEHHIA,

BBINIOJIHATh M300pa)kKeHNUsI MHOTOTPAHHUKOB M TEJ BPALICHUS MPU NapajuIeIbHOM MEPEHOCE, LIEHTPAJbHOM CUMMETPHUH, 3€pKaIbHON
CUMMETPHH, TIPH TIOBOPOTE BOKPYT MPSMOMA, MpeoOpa3oBaHus 1010015,

CTPOUTH CEYEHHUS] MHOTOI'PAaHHUKOB UM TEJ BpAILEHUS: CEUEHUS IMIMHAPA (MapajlIeIbHO U NEPIEHIUKYISIPHO OCH), CEUEHUsI KOHYca
(mapanienbHble OCHOBAHUIO U IIPOXOSILME YEPE3 BEPILNHY), CEUECHUS 11apa;

HCI0JIb30BAaTh METOJbl MOCTPOEHMSI CEUEHUI: METOJ CJIE0B, METOJ BHYTPEHHEro MpPOEKTHPOBAHHUSA, METOJl MEepeHOca CeKyllen
IJIOCKOCTH;

NOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKIACHMUS;

MPUMEHSTh FeOMeTprUUecKre (DaKThl IJIs1 pelIeHHs CTEPEOMETPUUECKUX 3a/1ad, MPEANOoIaralouiX HECKOJIbKO IIaroB pelIeHus, eclin
yCIIOBUS MPUMEHEHHUS 3a/1aHbl B IBHOU U HESIBHOU (hopme;

pelaTh 3a/1a4y Ha J0Ka3aTeIbCTBO MAaTEMATUYECKMX OTHOIIEHUH U HaX0K/IEHUE T€OMETPUUYECKIX BEIHUNH;

MIPUMEHSTH MPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHX 3a/1ay;
MIPUMEHSTH [TOJIyYCHHbIEC 3HAHWS HA IPAKTUKE: CPABHUBATh, AHAIM3UPOBATH U OLIEHUBATh PEAJIbHbIE CUTYALIH, IPUMEHSTh U3yYCHHbBIC
MIOHSTHS, TEOPEMBI, CBOMCTBA B MPOIIecCe NMOUCKA PEHICHHs] MaTeMaTHYeCKu CPOPMYIUPOBAHHOM TPOOIEMBI, MOJEINPOBATh PEabHbIE
CUTYALIMH Ha A3bIKE T€OMETPHUH, UCCIIE0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BAHUEM F€OMETPUYECKHUX ITOHATHI U TEOPEM, anmnapara
anreOpsl, pelaTh IPaKTHUECKUE 3aJa4, CBA3aHHbIE C HaX0XKJACHUEM T€OMETPUUYECKUX BEJTNYHH;

HMMETh IPEJCTaBICHUs 00 OCHOBHBIX ATAlax pa3BUTHs F'€OMETPUU KaK COCTABHOM 4acTu (GyHIaMEHTa pPa3BUTHUS TEXHOJIOTHIA.



TEMATUYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoasnbie | IlpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEeHUE, 0600IICHNE 1 15 1
cucTeMaTu3anus 3HaHUM
O6bEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTU U 00BEMBI 9 1
KpPYTJIbIX TEN
6 JIBroKeHUS 5 1
7 [ToBTOpEeHUE, 0600IICHNE 1 17 5
cucTeMaTu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10
- 102 8 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne KounyecTBo yacoB DJIeKTPOHHBbIE
/_ T Jlata uudposbie
mn €Ma ypoka Konrtpoiasbubie | IIpakTHyeckue
Bcero u3yyeHusi | oOpasoBaTeibHbIe
padoTsbI padoThI
pecypcsl
AHaauTHYecKkas reomerpus 15
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOopenue tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEXIy BEKTOpaMH B TPOCTpAHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMO, 1
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JInneliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKUE METOBI pacuéTa yria 1

MCKAY NPSAMBIMU B MHOT'OT'PAaHHUKAX




AHanuTHYECKHUE METOIbI pacyéTa yria

11
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX

12 @opmyita pacCTOSIHUSA OT TOYKH J10
IJIOCKOCTH B KOOPAMHATAX

13 HaxoxneHue paccTosiHui OT TOYKHU 10
TIJIOCKOCTH B KyOe

14 HaxoxnaeHue paccTosiHui OT TOUKHU 10
IJIOCKOCTH B MPAaBUIIBHOW MTUPAMU/JIE

15 KonTtponpHas pabota "Ananutuyeckas
reomeTpus"
IToBTOpEHUE, 00001ICHUE U

16 cHUcTeMaTHU3auusa 3HaHui 15
CeueHrsi MHOTOIPAaHHUKOB: CTaHAAPTHBIE
MHOTOTpPaHHUKHU

17 CeueHrss MHOTOTPAHHUKOB: METO/T CJIC/IOB
CeueHusi MHOTOTPAaHHUKOB: CTaHAAPTHBIE

18 IJIOCKOCTH, TIEPECEUEHUs MPSIMbIX U
IIJIOCKOCTEMN

19 [TapannenpHblie NPsSMBbIE U TIOCKOCTH:
napajuieNibHble CEYCHHS

20 [TapannensHble NPSMBIE U TIOCKOCTH:
pacy€T OTHOIICHUM
[TapannensHble NPSMBIE U TUIOCKOCTH:

21 YTJIBI MEXAY CKPELIMBAIOIIUMUCS
MPSIMBIMU

29 [lepnenaukynsipHbIe TPSMBIE U

THNIOCKOCTH: CTAaHAAPTHBIC IMapbI




MEPIIEHANKYIISIPHBIX IUIOCKOCTEN U
NPSAMBIX, CAMMETPUH MHOTOTPAHHUKOB

23

[IepnenuKyisipHbIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIPax

24

[IepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIIUH B
MHOT'OTPaHHUKAX

25

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJIOTA IeH, COOOpaKEeHHS O 100Us

26

[ToBTOpEHue: monaau
MHOTOYTOJIbHUKOB, ()OPMYJIBI IS
TJI0IA IeH, COOOpaKEHHMS TTI0100US

27

[ToBTOpEeHUE: mIomaIN
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI0IA IeH, COOOpaKeHHS IO 100Us

28

[Tnomaay ce4eHnit MHOTOTPAaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUS ITO00US

29

[Tnomaay cedyeHnit MHOTOIPAaHHUKOB:
IUIOMIA/IM MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKECHHUSI 1101001

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O0bém MHOrOrpannnka 174




O06BeM Tena. O6beM MPSMOYTOJIBLHOTO
napasuiesnenunena

32

3anaun 00 yaBOoCHHH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIMH yTia

33

CrepeomeTpuueckue 3a/1a4u, CBA3aHHbIC
¢ 00BEMOM MPSIMOYTOJIBHOTO
napaJulesenunesaa

34

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMA MPSMOYTOJIHBHOTO
napajuiefienunesaa

35

OO6BEM MPAMOI TPU3MBI

36

CrepeoMeTrpuueckue 3a1auu, CBSI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPSAMOI
MIPU3MBI

37

[IpuknagHbie 3a1a9u, CBSI3aHHBIC C
00BEMOM TIPSMOI TIPU3MBI

38

Brruncnenue 00bEMOB Tl ¢ TOMOUIBIO
onpenenéHHoro uarerpana. OobpEmM
HAaKJIOHHOHN TIPU3MBI

39

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenénHoro unrerpaia. O0bEM
MUPaAMU/IBI

40

dopmyna 00bEMa MUpaMUAIbL.
OTtHoteHue 00bEeMOB MTUPAMHU/I C OOIITUM
YIJIOM




®opmyna 00bEMa MHUPaAMHUIBL.

41 OTtHomIeHne 00bEMOB MUPAMUJ C OOITUM
yIioM

42 CrepeomMeTprieCcKue 3a/1a4M, CBI3aHHBIC
¢ 00bEMaMK HAKIIOHHOW TTPU3MBI

43 CrepeoMeTpriecKue 3a/1a4uu, CBI3aHHBIC
¢ 00bEMaMK TUPAMHUIBI
[Tpuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsI3aHHbBIE C 00BEMOM HAKJIOHHOMN
MIPU3MBI

45 [Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM MUPaMUIbI

46 [Ipumenenne 06bEMOB. Boruncienue
paccTosiHUA 10 IIOCKOCTH

47 KonTtponbras padota "O0bEM
MHOTOrpaHHuKa"
Tena Bpamenust

48 unuuapudeckas HOBEPXHOCTb,
oOpa3ymolne HUINHAPUIECKON
IIOBEPXHOCTHU

49 Hunuuap. [psmoii KpyroBoi HUIUHAP.
[1nomanp NOBEpXHOCTH LUIUHIPA

50 Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHoctu. Konyc

51 CeueHune KOHYyca IIIOCKOCTBIO,

napannenLHoﬁ IIJIOCKOCTH OCHOBaHHA




VYceuénnelil konyc. M300paxkenue

52 .
KOHYCOB M yCE€YEHHBIX KOHYCOB

53 [Tnomanas 60KOBOM MOBEPXHOCTH H
IIOJTHOW NTOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOM MOBEPXHOCTH H
IIOJTHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuiecKkue 3a1a4 Ha

55 JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MMOCTPOEHHEM CEUEHHH MMINHApA, KOHYCa
CrepeomeTpuyecKre 3a/1auyu Ha

56 IOKA3aTEIILCTBO U BEIYMCIICHHE,
MOCTPOEHHUEM CEUYEHUH MMINHApA, KOHYCca

57 [TpuknagHbie 3a1a9u, CBsI3aHHBIE C
HMIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HMIHHIPOM

59 Cdepa u map
[lepeceuenue cepsl u mapa ¢

60 mIockocThio. Kacanue mapa u cdepsl
IJI0CKOCTRI0. Bu u n300paxkenue mapa
[Tepeceuenue cepsl u mapa ¢

61 mIockocThio. Kacanwue mapa u cdepsl
IJI0CKOCTRI0. Bu u n3o0paxkeHue mapa

62 VYpaBuenue chepsl. [Inomans chepsl u eé
yacTeu

63 Cummerpus chepsl 1 mapa




64

CrepeomeTpuieckue 3aj1au Ha
JIOKa3aTeNIbCTBO U BHIYHUCIICHUE,
CBsI3aHHBIE CO CPpepoii U mapoMm,
MTOCTPOCHUEM HUX CEYCHHH IIIOCKOCTHIO

65

CrepeomeTpuiecKkue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO Cepoii U mapoMm,
MTOCTPOCHUEM X CEUCHHH IIIOCKOCTHIO

66

[IpuknagHeie 3a1a4n, CBA3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha TUIOCKOCTH,

BBIYUCIICHUS B OKPYKHOCTH,
CTaHJapTHBIC TTOA00US

68

Pazanunsie KOM6I/IHaHI/II/I TCJI BpalllCHUSA U

MHOTI'OIr'paHHUKOB

69

3agaun no Teme ""Tena U MOBEPXHOCTH
BpaieHus"

70

3agaun no Teme ""Tena U MOBEpXHOCTH
BpaieHus"

71

KonTtponbHas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

Ii1omaay MoBepXHOCTH U 00bEMBI
KPYIJbIX T 9

O6béM uuHApa. Teopema 06 00bEMeE
MPSIMOTO LIUJTUH]IPA

73

Brraucnenue 06bEMOB TeIl ¢ TOMOLIBIO
omnpenenéHHoro uHTerpana. Oosém
KOHYycCa




74

ITnomanu OOKOBOM U IOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpriecKue 3a/1a4uu, CBI3aHHBIC
C BBIYHUCIICHHEM 00BEMOB IIMIIMH/IPA,
KOHYCa

76

[Ipuknagaeie 3agaun mo TeMe "OO0bEMBI U
TIJTOIAIU TTIOBEpXHOCTEHN Ten"

77

O06bEM 1Iapa U MapoBOTrO CEKTOpa.
Teopema 06 o0nEme mapa. [Tnomans
ctepsl. CTepeoMeTpuIeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIYHCIIEHNEM 00BEMOB
nrapa, IapoBOTO CErMEHTa M IapOBOTO
CEeKTopa

78

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE ¢ 00BEMOM IIapa u
0mabio cepbl. COOTHOIICHUS MEXKTY
TIJTOIIA ISIMH TIOBEPXHOCTEH U 00bEMaMu
OTO0OHBIX TE

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 00bEéMa rpu mo00uu.
CrepeoMeTprUYECKUE 3a/1a4H, CBA3aHHBIC
C BBIYHCIIEHHEM 00BEMOB TEI U
IUIOIIA/IEH IOBEPXHOCTEM

80

KontponbHas padota "[lnomranu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TeI"

81

JABuxenust 5




JiBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBr>xkeHus U paBeHCTBO ¢uryp. O0mmue
CBOWCTBA JIBUKECHUU

82

Bunbl nBukeHui: mapauieabHbIin
IIEPEHOC, LICHTPAJIbHAsl CUMMETPU,
3epKaJIbHasi CAMMETpPUS, IOBOPOT BOKPYT'
psIMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

FGOMeTpI/I'-IeCKI/Ie 3aaa4i Ha IPUMCHCHUC
JABUKCHUA

85

KontponbHas padota "BekTopsl B
MIPOCTpaHCTBE"

86

IToBTOpEHUe, 00001ICHUE U
cucTeMaTU3auMs 3HaHUi 12
O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[TapaynenbHOCTh MPSAMBIX U TIIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06maromee moBropeHue 11 MoHATHIA 1
MeTO0/I0B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"Bektopsl B mpocTpancTre"

88

Ob6o6maromniee noBroperue 11 noHsaTHi u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEeMAaTU3aLUs 3HAHUM:
"BexTopsl B npocTpaHcTBe"




88

Ob6o6maromiee moropenue 11 nmoHsTHit u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuka"

90

Ob6o6miaromee moBroperue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aINs 3HAHUHN:
"O6beM MHOTOrpaHHUKA"

89

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[1nomaau mMoBEpXHOCTH U OOBEMBI
KpYyTJIbIX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CHCTEMaTH3aIsl 3HAHUIL:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

90

Hrorosas koHTposbHas paboTa

91

Hrorosas koHTposbHAs paboTa

92

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

93

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




94

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

95

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

96

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

r 10-11:
1 JI.C. AranacsiH, B.®. Bytys30B, eOMZTp Hﬁé 0-11:yucbnmx 2023 M.:
C.b.Kagomiies, O.1". [1o3Hsk, AR ODILEODP a3OBaEeJH)HHX [IpocBemienue
YUYpexXIECHUN
)4 10-
5 JI.C. AtanacsH, B.®. byty308, 131}":( e:::arec;\[/[;::fgm: 0 2023 M.:
JI X. u JIsA
10.A.T'na3koB, B.b.Hekpacos, N s [IpocBenienue
YUUTENEH.
KonTtponbHbie paboThl o M-
111 : -
3 H.b.MenbHukoBa FEOMETPHI: 24 101ate: X 2023 W3znarenscTBO
yuebnuky JI.C. ATanacsH u " "
DK3aMeH
np.
4 H.®. T'aBpuioBa Hoyporrie paspadorit 1o 2023 M., «BAKO»
reomerpuu, 11 xmacc
I'eomerpus. 3amaun Ha
TOTOBBIX YEpPTEKAX JIJIS PocroB-na-
) O.H. b 2018
At nmonroroBku kK [ MA u EI'D Hony, ®eHuxc
7-9 xnaccel
5 MO P® COOpHHUK HOPMATHBHBIX 2018 M., Jipoda
JIIOKyMEHTOB. MaTeMaTuka
Ypoku MaTeMaTUKH C
MIpUMEHEHHEM
WH()OPMAITHOHHBIX M.,
7 JIN.T . 2011
opoxoBa i Ap TexHosorui 5-10 kiacchl ¢ «(IJTAHETA»
AJIEKTPOHHBIM
TIPHIIOKEHIEM
METOIUYECKHUE MATEPHUAJIbI IS YYUTEJIA
r 10-11:yueb
1 JI.C. Atanacsu, B.®. byty30B, eOMZTp Hﬁé YACOHHK 2023 M.:
7151 0011e00pa3oBaTENbHBIX
C.b.Kanowmries, O.I". [To3HsK, A Heobp [IpocBemienue

YUPEKICHUN




Uzyuenne reomerpuu B 10-
J.C. A B.®.b M.:
TAHAcH, YIY39B, |11 kaccax. TlocoGue TSI 2023

10.A.T'na3koB, B.b.Hekpacos, . [IpocBenienue
YUUTEINEH.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

o O

MunuctepcTBo 00pa3oBanus PO. - Pexxum noctyma: www.informika.ru ;
www.ed.gov.ru ; www.edu.ru

Tectuposanue online” 5 — 11 kimaccel. — Pexxum noctymna:
www.kokch.kts.ru/cdo

ApXHB Y4EOHBIX MPOrPaMM HHPOPMAIIMOHHOTO 00pa30BaTEIILHOTO
noptana. «KRUSEDU» - Pesxum goctyma: www.rusedu.ru
Merasuuuxnonenus 1t Kupumna u Medogaus. . - Pexxum nocryna:
www.bemath.net

CaiiTel SHIMKIONEANH. - Pexxum moctyma: Www.encyclo-pedio.ru

Bcs anemenTtapHas mateMatuka. - Pexxum goctyma: www.bymath.net
HNuTepueT-nioptan BecepocCuickon oaMMnuabl MKOJIBHUKOB . - Pexnum
aocTyma: WWw.rusolymp.ru

Bcepoccuiickue qucTaHIIMOHHBIE SBPUCTUUECKUE OJIUMITHAJIBI IO
MaTeMmatuke. - Pexxum qoctyma: Www.eidos.ru/olymp/mathem.index/htm
NudopmarimoHHo-monuckoBas cucrema «3agauny. - Pexxum noctyma:
www.zadachi.mccme.ru.easy

10.3agaun: mHGOPMAIIMOHHO IMOMCKOBAs CHCTEMa 3a/1a4 [0 MaTeMaTHKE . -

Pexxum moctyma: Www.zadachi.vceve.ru


http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo

