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IHOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus sBnsieTcs OAHMM M3 0a30BBIX KypcOB Ha YpOBHE CpeIHEro ooI1ero
o0pa3oBaHMsI, TaK KaKk 00eCTIeYMBAET BO3MOXXHOCTh M3YUEHUS JUCIUILTNH €CTECTBEHHO-HAYYHON
HaIlpaBJIE€HHOCTH W MPEAMETOB T'yMAaHMTAPHOTO LHMKIA. [IOCKOJIBKY JIOrMYECKOE MBIIIECHUE,
dopmupyeMoe TpH H3YYEHHH OOYyYAIOMIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TIpU
JIOKA3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LETOYKU JIOTMYECKUX YTBEPKICHUN NpPH pEUICHUU
Tr€OMETPUYECKUX 3aJa4, YMEHHE BBIJIBUTaTh W OMNPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO
WCIIONB3YIOTCS TIPU PEIIeHUH 3a7]ad eCTECTBEHHO-HAYYHOTO ILMKJIA, B YaCTHOCTU (DU3MUYECKUX
3ajad.

Ilenp ocBoeHHs mporpaMMbl yueOHOro kypca «I'eomeTrpus» Ha yriayOiaEHHOM YpOBHE —
pa3BUTHE HHIUBUAYAIbHBIX CHOCOOHOCTEM oOOydaromuxcs NpU HM3YYEHUM T'€OMETpUH, Kak
cocTaBJsIoONIel mpeaMeTHON obmactu «MartemaTka ¥ HHQOpMATHKa» dYepe3 obOecreyeHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIIOJNBb30BaHUs 0osiee TIyOOKMX TeOMETPUYECKHX 3HAHUN U
NeNCTBUM, crieln(UYHBIX T€OMETPUH, U HEOOXOAMMBIX MJISl YCHEIHOro MpodecCHOHaTbHOTO
00pa3oBaHMsI, CBA3aHHOTO C HCIIOJB30BAaHUEM MAaTEMaTHKH.

[IpropuTeTHBIMH 33ja4aMi Kypca TeOMETPUU Ha YIIIyOJIEHHOM ypOBHE, PACHIHPSIOMINMU
U YCWJIMBAIOIIMMHU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacuIMpeHne TMPEACTABICHHS O TEOMETPUM KAaK 4YacTd MHUPOBOM KYJIbTYphl M
(bopMHpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYIKAIOIIUM MHPOM;

dbopMupoBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (UrypaXx Kak O BaKHEHIINX
MaTEeMaTHYECKUX MOJENSAX, [O3BOJISIOIIMX ONWUCHIBAaTh M HU3y4aTh pa3Hble  SIBJICHMS
OKpY’Kalolllero Mupa, 3HaHHe MOHITUMHOTO ammapata mo pazaeny «CrepeomeTpus» y4eOHOTOo
Kypca reOMeTpHH;

(dbopMupoBaHHE yMEHHS BIAJETh OCHOBHBIMU MOHATUSMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeOpeM, QOpPMyJT U YMEHHE UX NPUMEHSITh, YMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOAUTh HECTaHAAPTHBIE CIIOCOOBI pelIeHHs 3a/1a4;

dbopMHpOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTeXaxX, MOACNSIX W B PEATbHOM MHUPE
MHOT'OIPAHHUKH U TeJa BPAILLIEHUs, KOHCTPYHUPOBATh FT€OMETPUUECKHE MOJIEIH;

dbopMupoBaHue IMOHUMAaHUSA BO3MOXHOCTH AKCMOMAaTHUYECKOTO IIOCTPOEHUS
MaTeMaTHYeCKUX TEeOpHi, (OopMHUpOBaHUE MOHWMAHUS POJM AKCMOMATUKU TPU MPOBEICHHUU
pacCyXICHHI;

dbopMupoBaHHE yMEHHs BIAJETh METOJAAMM JI0OKA3aTeNbCTB M aJTOPUTMOB pEIICHUS,
YMEHMSI MX T[PUMEHATh, IPOBOJUTH JIOKA3aTENbHbIE PpACCYKICHUSI B XOJI€ PELICHMS
CTEepEOMETPUYECKHX 3a/Jady W 3aJad C TMPaKTUYECKUM cojepkaHueM, (popmupoBaHue
NpPEICTaBICHUS O HEOOXOAMMOCTH J0Ka3aTelIbCTB TpU OOOCHOBAaHMHM MAaTEMAaTHYECKHX
YTBEP>KICHUM U POJIM aKCHOMATUKU B MTPOBEICHUH JISYKTUBHBIX PACCYKICHHUIA;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIJIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEN
oOydaromuxcs, I03HABATEIbHON aKTUBHOCTH, WCCIIEIOBATENbCKUX YMEHHUH, KPUTHUYHOCTH
MBIIUIEHHS, UHTEPECa K N3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHON TPaMOTHOCTH, PEJNEBAaHTHOW TE€OMETPUHU: YMEHHS
pacrno3HaBaTh MpPOSIBICHUS T'€OMETPUUECKUX NOHATHUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEAIbHBIX KU3HEHHBIX CUTYallUsAX U MPU U3YUYEHHUH JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUSI
3aBUCHUMOCTEM M 3aKOHOMEpPHOCTEH, MOJIEIMPOBAHUS PEANBHBIX CUTYalUH, HCCIIEJOBAHMS
MMOCTPOCHHBIX MOJIEJICH, UHTEPIPETAIIMH MTOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJIEpP)KAaTENbHBIMU JUHUAMH yueOHoro kypca «l'eomerpusi» B 10-11
knaccax sBisrOTcs: «[IpsiMple M TIIOCKOCTH B MpPOCTpaHCTBe», «MuHororpanHukm», «Tema
BpanieHus», « BEeKTopbl U KOOpMHATHI B IPOCTPAHCTBEY, «/IBUIKEHHUS B POCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TpeboBaHME «YMETh OINEPUPOBATH MOHITHAMM,
PEIIeBaHTHBIMH T€OMETPUU Ha yrayOIEHHOM ypoBHE o0y4eHwus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJEpXaTeNbHBIM JIMHUAM Y4YeOHOro Kypca, a (opMmHpoBaHHE JOTHUECKUX YMEHHIM



pacripesieniieTcsi He TOJBKO 10 COJEp)KaTeNbHbIM JIMHUSM, HO M 1O TrojaM OOydYeHHs.
Copep:xanue  00pa3oBaHUS, COOTBETCTBYIOLEE MPEAMETHBIM  pe3yJbTaTaM  OCBOCHHS
denepanbHO paboueil mporpaMMebl, pacrpeneléHHbIM 0 rojiaM 00y4eHHUs, CTPYKTYpPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLUMIHAIBHBIM BOIpocaM oOydaromuecs
oOpaliaaich HEOJHOKPAaTHO. OTO TMO3BOJSIET OPraHM30BaTh OBJIAJCHUE T'€OMETPHUECKUMHU
MOHATUSMH W HaBBIKAMH IIOCIIEIOBATEIFHO M IOCTYIMATENBHO, C COOJIOACHHUEM TPHHIUIA
IIPEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKJIIOYaTh B OOLIYI0O CHCTEMY TI'€OMETPUYECKHUX
MIPEACTABICHUN O0YYaIOMUXCs, PaCIIupss U yriryossisi €€, o0pa3ysl MPOYHbIE MHOXECTBEHHBIE
CBSI3H.

[lepexon k M3y4eHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycnoBus s AuddepeHumanuu o0ydyeHHs, MOCTPOCHUS WHIMBHYaJbHBIX
oOpa3oBaTeNbHBIX MporpamMM, OOecHeuuTh YIIyOJI€HHOE HW3y4YeHHE TEeOMETpUU  Kak
COCTaBJISIOLICH yueOHOTro npeamera «MaTemMaTukay;

MOJITOTOBUTH OOYYAIOMIMXCSI K TPOJIOJDKCHUIO M3YyYCHHS MATeMaTHKH C YYETOM BBIOOpa
Oyaymeit npodeccuu, obecreunBas NMPEEeMCTBEHHOCTh MEXAY OOMIMM U Mpo¢eCcCHOHATBHBIM
oOpa3zoBaHHEM.

Ha uzyuenne ydeOHOro kypca «l'eomerpus» Ha yriyOoiaéHHOM ypoBHe oTBoauTcst 204
gaca: B 10 kimacce — 102 ygaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3 gaca B HEeIO).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE OHATUA cTepeoMeTpur. Touka, mpsimas, MIOCKOCTb, IPOCTPaHCTBO. [loHsATHE
00 aKCMOMaTHYECKOM TIOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U CIEJICTBHS U3 HUX.

B3aumHOe pacrnosokeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MapaJIEbHBIE U
ckpemuBarommecs npsamsele. [IpuzHaku ckpenuBaronxcs npsAMeix. [lapaninenbHOCTh NpSIMBIX U
IUIOCKOCTEW B NMPOCTPAHCTBE: MapajuIeNbHbIE NPAMBIE B IMPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
NpSIMBIX, NApaUIEIbHOCTh NPSAMOM M IUIOCKOCTH. IlapamnensHoe UM LIEHTpalbHOE
IIPOEKTUPOBaHUE, n3o0paxkeHue ¢uryp. OCHOBHBIE CBOMCTBA MapajyIeIbHOTO MPOEKTUPOBAHUS.
N3o0paxkenue ¢puryp B napaiesIbHOW MPOEKIUU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXy IPSAMBIMU B IpOCTpaHCTBE. llapamieapbHOCTh MIOCKOCTEH: MapajulelbHBIE ILIOCKOCTH,
CBOWCTBa MapaJyIeNbHBIX I0cKocTel. [IpocTelinme npocTpaHCTBEHHBIE (PUTYPBI HA TUNIOCKOCTH:
TETpadp, NapajuIeICIUIE], TOCTPOCHUE CEUECHU.

IlepneHauKyIIpHOCTh TOPAMOM U IUIOCKOCTU: INEPHNEHAMKYJSPHBIE TpsIMBIE B
IIPOCTPAHCTBE, MpSAMBIE NApauIeIbHBIE M NEPIECHIUKYJSAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEPHEHAUKYJIIPHON
IUIOCKOCTH. OpTOroHanbHOE NMPOCKTUpoBaHue. [IepneHnnKynsp M HAKIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM JI0 MIIOCKOCTH, MPOEKIHUs (PUTyphl Ha TIOCKOCTb.
[TepieHAMKYASAPHOCTD TIIOCKOCTEN: MPU3HAK MEPICHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEepPHEHAUKYIIAPaAX.

VYriael B NpPOCTPAaHCTBE: Yroid MEXAy MNPSAMOM M IUIOCKOCTbIO, JBYIPAHHBIM Yro,
JMHENHBIN Yrojl ABYTPAaHHOTO yria. TpEXrpaHHbIM U MHOrorpaHHbsle yribl. CBONCTBA IUIOCKUX
YIJIOB MHOTOrpaHHOro yria. CBOMCTBA IUIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAaHHOIO yIJIa.
TeopeMbl KOCHHYCOB M CHHYCOB UIsl TPEXTPAHHOTO yTJIa.

MHororpaHHUuKH

Bunbl MHOrorpaHHuUKOB, pa3BEpTKa MHoOrorpaHHuka. Ilpumsma: n-yromapHas npusMma,
npsMasi M HakJIOHHAs NMpHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunern,
IPSIMOYTOJIBHBIN TIapajuleienuIe] W ero cBoiicTBa. Kparuaillime nyTM Ha NOBEPXHOCTH
MHOTOrpaHHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamumma: n-
yroJibHasi MUpaMuia, MpaBUIbHAsA U yceu€HHas nmupamuabel. CBoiicTBa pédep 1 OOKOBBIX TpaHeit
IIPaBWIBHOM nUpaMuisl. [IpaBuiibHBIE MHOTOTPAHHMKM: IPAaBWIbHAS IPU3Ma W IPaBUJIbHAA
nupamuia, MpaBUiIbHAs TPEYrojabHas MUpaMHIa U TPABUWIBHBINA TeTpasap, Kyo. [IpencraBnenue
0 IIPaBWJIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, NOAEKAdIP U HKOCAIP.

Bbruncrienne 31eMEeHTOB MHOTOTPAaHHHUKOB: p&Opa, auaroHanu, yrisl. [Tnomans 60koBoit
MOBEPXHOCTH M TMOJHOW IMOBEPXHOCTH MPSIMOM MPHU3MBI, IUIONIAJb OCHOBAHUW, TEOpEMa O
OOKOBOH IMOBEPXHOCTH MNpsAMON mMpu3Mbl. I[lnomans OGOKOBOW MOBEPXHOCTH M TOBEPXHOCTH
IIPABWJIBHOM MUPaMUbI, TEOPEMA O ILIOIAAHN YCEUEHHON MMPaMUIBI.

CuMMeTpHsi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUHU IPABWIBHBIX MHOT'OI'PDAaHHHKOB.
CumMMeTpuss B TNPaBWIBHOM MHOTOIPAaHHHUKE: CHMMETPHs MapajuleNeNUIea, CHMMETPHs
IIPaBWIbHBIX IIPU3M, CHMMETPHSI IPABUIBHON TUPAMHUIBL.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

IToHsiTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPAaBICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIECHHBIE BEKTOPBL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOpaMU: CIIOKCHUE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX
BEKTOPOB, YMHOXEHHE BeKTOopa Ha uyucio. CBoilcTBa cllokeHHUs BeKTOpoB. (CBoiicTBa
YMHO’KEHUSI BEKTOpa Ha 4yucio. [loHATHe KoMIUIaHapHbIE BEKTOpbI. IIpu3HaK KOMIUIaHAPHOCTH
Tp€x BekTopoB. llpaBuno mapamnenenunena. Teopema O pas3IoKEHHH BEKTOpPAa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. IIpsMoyrospHas cuctemMa KOOpAMHAT B  IPOCTPAHCTBE.



Koopaunate! Bektopa. CBsA3b MEXIy KOOpAMHATAMU BEKTOpAa U KOOpAMHATAMM TOYEK. YTOJI
Mexay BekTopamu. CkansipHOe pOU3BeIcHIE BEKTOPOB.
11 KJIACC

Tesia BpaneHust

[ToHATHS: UWIMHAPUYECKAsh TOBEPXHOCTh, KOHHYECKash IOBEPXHOCTh, ceprueckas
MOBEPXHOCTh, OOpasyroline mNoBepxHocTeil. Tema BpalieHus: LUUIMHIAP, KOHYC, YCEUEHHBIH
KOHYC, cepa, map. Bzaumnaoe pacrnonoxenue cdepsl U INIOCKOCTH, KacaTelbHas TIOCKOCTh K
cdepe. M300paxeHue Ten BpallleHUs Ha MIOCKOCTH. Pa3BépTka nununapa u konyca. CummeTpus
cdepsl U mapa.

O6bEM. OcHOBHBIE CcBOMcTBa 00BEMOB Teil. Teopema 00 00BEME NPSIMOYTOJBHOTO
napajienenumnena u cieActeus u3 He€. OOBEM NpsSMONW M HAKJIOHHOW TPU3MBI, HMWIMHJpA,
nupaMubl U KoHyca. OOBEM 11apa U MapoBOTO CETMEHTA.

KoMOuHammu Tenm BpamieHuss W MHOTOTpaHHHWKOB. [Ipu3ma, BmmcaHHas B IFJIMHJD,
omucaHHas okono munuHapa. Ilepeceuenue chepsl u mapa ¢ miockocTbio. Kacanuwe mapa u
cdepsl IocKocThIO0. [ToHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO chepbl, chepbl, BIUCAaHHOH B
MHOTOTPaHHMK HIIM TEJIO BPAICHHUS.

[Tnomanps MOBEPXHOCTH LWJIMHJpPA, KOHyca, Mmiomans cdepsl u e€ vactei. [lomoOue B
npoctpanctBe. OtTHomieHue 00BEMOB, TUIOIMIANAEH MOBEPXHOCTEH  MOMOOHBIX  QUTY.
[IpeoOpazoBanue momodusi, romoreTusi. PemieHne 3amad Ha IIOCKOCTH C HCIOJIB30BaHHUEM
CTepEOMETPUUECKIX METOJIOB.

[ToctpoeHne cedeHW MHOTOTPAHHMKOB M TEJ BpAICHUS: CEYEHHUS IIMIMHAPA
(mapannenbHO M TEPHEHAMKYISPHO OCH), CEUeHHUs KOHyca (mapajulelbHble OCHOBAaHHWIO H
MPOXOJAIINE Yepe3 BEepIINHY), CEUCHUs IIapa, METOJbI IMOCTPOSHHS CEYCHUI: METOJ CIIE/IOB,
METO]I BHyTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIIEH TNIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTopsl B npoctpancTe. Onepannu HaJl BeKTopaMu. BekTopHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXEHHUs. lIpsMoyronpHas cucTeMa KOOPIMHAT B TPOCTPAHCTBE.
Koopaunater Bektopa. Pa3noxenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIH METOJ MPHU
pelIeHNH TEOMETPHUECKUX 3a7ad.

JBu:KkeHUs B IPOCTPAHCTBE

JlBwkenuss mpoctpaHcTBa. OtoOpakeHus. JIBwkeHus W paBeHCTBO (uryp. OOmme
CBOICTBa JBIKEHUI. Buapl NBIKEHUWI: MapajuleNbHBIA MEPEeHOC, LIEHTpajJbHAas CUMMETpUS,
3epKajbHasi CHMMETpUs, IOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus nonodus. [lpsmas u cepa
Ditnepa.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskaanckoe BOCIIUTAHHUE:

cOPMUPOBAHHOCTh TIPAXKAAHCKOW MO3UIMH  O0ydYaromierocs Kak aKTHBHOIO U
OTBETCTBEHHOI'0 4IEHAa POCCHUICKOro oOIiecTBa, MpPEJCTAaBICHHE O MAaTeMaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHM, Mpolenyp TrpakJaHCKOro oOuiecTBa
(BBIOOpHBI, OMPOCHI U APYTO€), YMEHHE B3aWMOJCWCTBOBATh C COIMAIBHBIMH WHCTHTYTaMH B
COOTBETCTBHUH C UX PYHKIMIMU U HA3HAYCHHUEM;

2) naTpuoTHYeCKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW UACHTUYHOCTH, YBOKECHHSI K MPOILIOMY U
HACTOAILLIEMY POCCHUMCKONM MaTeMaTUKH, LIECHHOCTHOE OTHOLICHHE K JOCTHKEHUAM POCCHMCKHUX
MAaTe€MaTUKOB M POCCUHCKOM MAaTeMaTU4YeCKOW HIKOJIbI, MCHOJb30BAaHUE 3THX IJOCTHKEHHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHMWE  JYXOBHBIX LEHHOCTEW  pOCCHICKOro  Hapoaa, c(hopMUPOBAHHOCTb
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTr0 MOBE/ICHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTMKEHUM HAyKd U JIEATEIbHOCTBIO YYEHOT0, OCO3HAHME JIMYHOIO BKJIAJa B IOCTPOECHHE
YCTOWMYHUBOTO OYAYIIETO;

4) 3cTeTYECKOE BOCIIUTAHUE:

ACTETUYECKOE  OTHOLIEHHE K  MHpYy, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jad, pEUICHHWH, pacCyXICHWH, BOCHPUUMUYUBOCTH K
MaTeMaTHYeCKUM acleKTaM Pa3InYHbIX BHIOB UCKYCCTBA,

5) puznueckoe BocnuTaHMe:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMaTUYECKUE 3HAHUSI B MHTEPECax 3/I0pPOBOTO
u 0Oe3omacHOTO 00pa3a JXKU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3IIOPOBBIO (3II0pPOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pErysipHas Gu3nueckas akTUBHOCTD),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIIOPTHUBHO-03JOPOBUTEIILHON JIESITEIbHOCTHIO;

6) TpynoBOe BocIUTAHME:

TOTOBHOCTbH K TPYAY, OCO3HAaHUE IIEHHOCTH TPYIOJIIOOUS, UHTEpPEC K Pa3Iu4YHbIM cepam
poecCHOHaNbHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOM U €€ NMPUIIOKEHUSIMU, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun U peanTu3oBBIBaTH COOCTBEHHBIE
KU3HEHHbIE IUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caMo00pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY YUYACTHIO B PEIICHUU
MPAKTHUUECKUX 3a7]a4 MaTeMaTHUeCKON HanpaBiIeHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHUE:

c(OPMHUPOBAHHOCTh JKOJOTMYECKON KyJIbTypbl, IOHUMAaHHE BIUSHUS COLHUAIbHO-
SKOHOMHYECKUX IIPOLECCOB HA COCTOSIHME IPHUPOJHOM M COLMANbHOM CpeIbl, OCO3HAHHE
r00aJbHOTO  XapakTepa  JKOJIOTMYECKUX  NpoOiieM, OpHUeHTalusi Ha  IpUMEHEHHe
MaTEeMaTHYECKUX 3HAHWN ISl pelIeHHs 3a7ad B 00JacTU OKPY’KAIOUIEH Cpelibl, MIIaHUPOBAHUE
MOCTYIIKOB M OLIEHKU WX BO3MOXHBIX IMOCJIEICTBUH IJIsl OKPY>KaOIel Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKH M OOIIECTBEHHOW MPAKTUKH, TIOHUMAHUE MaTEMaTHUYECKONH HayKd Kak cQepbl
YeJI0BEYEeCKON JEeSATeIbHOCTH, STANoB €€ pa3BUTUS U 3HAYUMOCTHU JUISl PAa3BUTHS LIMBUIN3ALINY,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MAaTEMAaTHUYECKOU KYJIbTYPOU KaK CPeJICTBOM MO3HAHUS MHUPA,
TOTOBHOCTBH OCYILECTBIISTh MPOEKTHYIO U UCCIIEOBATEIbCKYIO IEATEIbHOCTh HHIUBUAYATIBHO U
B IpyIIIIE.



METANIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jiornueckne 1eMCTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYLIECTBEHHbIE MMPHU3HAKM MAaTEeMaTHYEeCKHX OOBEKTOB,
MOHATHM, OTHOWICHMH MEXAy TMOHATUAMH, (OpPMYyIUpOBaTH ONPENEICHUS MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KIacCU(PUKALMU, OCHOBaHUS Uil 000OLIeHUsS u
CpaBHEHUSI, KpUTEPUH IIPOBOJUMOTO aHAIIN3a;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOpPa3OBHIBATh CYXKIEHUS: YTBEPIUTENIbHbIE U
OTPULATCIBHBIC, CANHUYHBIC, YACTHLIC U 06H_[I/Ie, YCJIOBHBIC;

BBISIBJISITH MaTeMaTH4ecKhe 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpEuHus B (pakTax,
JaHHBIX, HaGJIIO,Z[eHI/I}IX )41 YTBCPIKIACHUAX, npeajiaratb KpUTCpUU JJISL BBISIBJICHUA
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

ACJIaTh BBIBOJAbI C HCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKIIOUeHUH, YMO3AKITIOUEHHI TI0 aHAJIOTHH;

MMPOBOAUTL CAMOCTOATCIIBHO AOKA3aTCJIbCTBA MATCMATUUYCCKUX yTBep)KI[eHI/Iﬁ (HpHMBIe )41
OT TPOTHUBHOIO), BBICTPaMBAaTh aPryMEHTALMI0, MPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI,
OGOCHOBBIBEITB CO6CTB€HHBI€ CYKIACHUA U BbIBOBI,

BBIOMpATh CHOCOO pemnieHus y4eOHOW 3amaud (CpaBHHBATh HECKOJBKO BapHaHTOB
peuicHus, BBI6I/IpaTI> HanoboJjee HOI[XOI[?IH_II/Iﬁ C y‘IéTOM CaMOCTOATECIIBHO BBIACIICHHBIX
KPUTEPHUEB).

ba3oBbie ucciieqoBaTe/IbCKHeE AeHCTBHS:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIHUPOBAThH
BOIIPOCHI, (DUKCUPYIOIIME NPOTUBOpEYHEe, NpoOIeMy, yCTaHABIMBAaTh HCKOMOE W JaHHOE,
(dbopMUpPOBATH THIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MMpOBOAUTDH CaMOCTOATEIIBHO CHHaHHpOBaHHbIﬁ SKCIICPUMCHT, HUCCIICO0OBAaHUC 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OOBEKTa, SIBJICHHS, MPOLEcca, BBISIBICHHUIO
3aBUCHUMOCTEH MEXKIy 00BEKTaMU, SIBJICHUSIMHU, TIPOIIECCAMH;

CaMOCTOSITENTFHO (POPMYIUPOBATH OOOOLIECHHSI U BBIBOJBI MO Pe3yJIbTaTaM MPOBENEHHOTO
HaGHIOI[GHI/ISI, HCCIICA0BaHUs, OUCHHUBATL JOCTOBCPHOCTH MMOJTYYCHHBLIX PE3YyJIbTATOB, BHIBOJIOB U
0000IIIECHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOLIECCA, & TAKKE BBIABUTATH MPEIINOJIONKEHHUS O
€ro pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ unopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIIMH, JAHHBIX, HEOOXOAUMBIX JI OTBETA Ha BOIPOC U JJIs
pelieHus 3a1auu;

BbIOMpaTh MHGOPMALMI0O M3 HUCTOYHUKOB  PpA3UYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHCTEMAaTU3UPOBATh W HWHTEPIPETHPOBATH WHGPOPMALMIO pa3IMYHBIX BHIOB M (QOpM
MpeJICTaBICHHUS;

CTPYKTypUpOBaTh  WHPOpPMALHMIO, MPEACTaBIATH €€ B  pa3IM4yHbIX  (opMmax,
WTIOCTPUPOBATH TpapuuecKy;

OLIEHMBATh HAAEKHOCTH HHGPOpPMAIMK MO CAMOCTOATENFHO  C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE el CTBHUSI

Oomenne:

BOCHpI/IHI/IMaTI) nu q)OpMy.]'IHpOBaTI) CY)KI[CHI/ISI B COOTBCTCTBUU C yc.]'IOBI/IﬂMI/I n nejsiMu
o0IIIeHus, SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOK TOYKY 3PEHHUS B YCTHBIX U THCHMEHHBIX



TEKCTaX, JaBaTh IOSCHEHUS II0 XOJy pEIICHHS 3aJaud, KOMMEHTHUPOBATH MOJTYYCHHBIH
pe3yibTar;

B XO0Jle 0OCYX/IEHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOil TEMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HWACHU, HAILICJIICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJISAATH CBOU
CYKICHUS C CYXXICHUSMH JPYTUX YYaCTHUKOB JUaiora, OOHapy»XHBATh Pa3iIHMYHe U CXOJCTBO
MO3HUIHIA, B KOPPEKTHOH (opMe GOpPMYTHPOBATh PA3HOTIIACHS, CBOU BO3PAXKCHUS,

NPE/ICTAaBIATh PE3yJIbTaThl PELICHUs 3a/1a4d, JKCIIEPUMEHTA, HMCCICAOBaHMS, MPOCKTa,
CaMOCTOATECIIbHO BI)I6I/IpaTI) (1)0pMaT BBICTYIIZICHUSA C yqéTOM 3aga4 IMpPE3CHTAlUUu U
0CcOOEHHOCTEH ay TUTOPHUH.

PeryasiTuBHBIe yHHBepcaJbHbIe YUeOHbIE TeliCTBUS

Camoopranuzaumus:

COCTABIISITh IUIAH, AJITOPUTM PEUICHUs 3a7add, BBIOMPATh CIOCO0 peHIeHUs C y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATH
BapHaHThI PEIICHUH ¢ y4ETOM HOBOM WH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

BJIaJICTh HABBIKAMU TTO3HABATEIHHON PEQIIEKCHU KaK OCO3HAHHS COBEPIIAEMbIX JICUCTBHM
U MBICIIUTENBHBIX TPOIECCOB, WX pPE3yJIbTaTOB, BIAJCTh CIOCO0aMU CaMOTIPOBEPKH,
CaMOKOHTPOJISI ITPOIIECcca U pe3yJibTaTa PeHICHNs MaTeMaTHUECKOW 3a]1auu;

MPEBUIETh TPYJAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTh TPH PEIICHUW 3aJla4H, BHOCUTH
KOPPEKTHBBI B JCATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa MEIH W YCJIOBUSAM, OOBSCHATh TNPUYUHBI
JOCTHKCHHST WM HEJIOCTIDKEHHUS PE3yJbTAaTOB JIEATEIBHOCTH, HAXOJUTh OIMUOKY, IaBaTh
OLICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHOH pabOTHI MpH
pelIeHnr y4YeOHBIX 3a/Jay, TNPUHUMATh IIeJIb COBMECTHON JEATEIhHOCTH, IUIAHUPOBATH
OpraHU3alMI0 COBMECTHOH pPabOTHI, paclpeneNsaTh BUIBI PadOT, JOrOBapUBATHCS, OOCYXKIATh
MIPOIIECC M PE3YJIbTAT PadOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPyHNOBBIX (opmax paboThl (0O0CYkIeHUsS, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBD) W HHBIC), BBITIONHSATH CBOKO YacTh PabOThl U KOOPAWHHUPOBATH CBOM JEHCTBHS C
JIPYTUMH YJICHAMH KOMAaH[IbI, OIEHMBATh KayeCTBO CBOETO BKIaJa B OOIIMH MPOIYKT IO
KpUTEepUsM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca o0yyaromuiicss HAy4YUTCS:

® CBOOOHO OMEPHPOBATH OCHOBHBIMHU MOHSATUSIMH CTEPEOMETPHH TPU PEUICHUU 33]a4 U
MPOBECACHNHN MAaTEMATUUCCKHUX paCCYX(HGHHﬁ;

® T[PUMCHATh AaKCHOMBI CTEPEOMETPHM M CICIACTBHS M3 HUX TPU PEIICHUH
TeOMETPHUYECKUX 3a/1a4;

®  KJIACCU(UIIMPOBATH B3AMMHOE PACIIOJIOXKECHHUE MPSIMBIX B MIPOCTPAHCTBE, IIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

® CBOOOIHO ONEPHPOBATH MOHITUSAMH, CBI3aHHBIMHU C yIJIAMU B TPOCTPAHCTBE: MEXKIY
IIPSAIMBIMU B IIPOCTPAHCTBE, MEXAY MPSAMOM U TUIOCKOCTBIO;

®  CcBOOOHO ONEPUPOBATH MOHITUSMH, CBSI3aHHBIMHA C MHOTOTPAHHUKAMU;

® cBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (TpuU3Ma, TUpaMHIA,
NPSIMOYTOJIBHBIN Mapajuienenunen, kyo);

® KIacCHU(HUIMPOBATH MHOTOTPAHHUKH, BEIOMpAsk OCHOBAHWUS JIJIs KilacCH(DHUKAIINH;



CBOOOJHO OINEpPHPOBATh MOHATUSAMH, CBA3aHHBIMH C CEUEHHEM MHOTOTPAaHHHKOB
IUIOCKOCTBIO;

BBINOJIHATH MapaJljiesIbHOE, IIEHTPAJIbHOE U OPTOTOHAJIBHOE MPOSKTHUPOBaHUE (QUTYP HA
IJIOCKOCTb, BBITIOJIHATH N300pakeHus (pUryp Ha MIOCKOCTH;

CTPOUTH CEUYEHHUS] MHOTOI'PAaHHMKOB Pa3IMYHBIMH METO/aMH, BBINOJIHATH (BHIHOCHBIE)
IUIOCKUE YEpPTEeKU U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (QUIyp: BUA CBEpXy, COOKY,
CHM3Y;

BBIUUCIIATh IUJIOLIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (NpU3Ma, MHpaMUaa),
reOMETPHUYECKUX TeJl C MPUMEHEHHEM (HOopMyT;

CBOOOJIHO ONEpUPOBATH MOHATUSMHU: CHUMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBI;

CcBOOO/IHO ONEpUPOBATh MOHATHUAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpPAMHATAM B
IIPOCTPAHCTBE;

BBITIOJHATH IEHCTBUS HaJl BEKTOPaMH;

pemare 3aJadd Ha JI0Ka3aTelbCTBO MAaTEMaTHMYECKMX OTHOIICHHWH W HaXOXJIECHHE
F€OMETPUYECKHUX  BEJIMYUH, TPUMEHSS U3BECTHBIE METOABl TpU  PELICHUU
MaTEMaTHYECKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

MIPUMEHATH MPOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a7ay;

U3BIIEKATb, peoOpa3oBLIBATh U UHTEepPIpEeTHpPOBAThH nH(pOpMaLUIO 0
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (HUrypax, MPEICTaBICHHYI0 Ha YepTeXax u
PHUCYHKaX;

IIPUMEHATh TIOJyYEHHBbIE 3HAHMS HaA IPAaKTUKE: CpPaBHUBATh M aAHAIU3MPOBATh
pealibHble CUTYalluH, IPUMEHSATh M3yUYEHHBIC MOHSTHUSA B IMPOLECCE MOMCKA PELICHHS
MaTeMaTHYecKu c(HOopMyTUPOBAHHOM MpPOOIEeMbl, MOACTUPOBATh pEalIbHbIE CUTYAIUH
Ha S3bIKE€ TIEOMETPUH, MCCIEJOBATh IOCTPOCHHBIE MOJAEIH C MHCHOJIb30BAHUEM
TeOMETPUUYECKUX TOHATHUH M TeopeM, ammapara aireOpbl, pemarb MpaKTHUYeCKue
3aJ1a4ui, CBA3aHHbIE C HAXOXKJICHHUEM IeOMETPHUUECKUX BEJIMYUH;

UMETh TPEJICTaBICHUsI 00 OCHOBHBIX ATanax pa3BUTHS T€OMETPUU KaK COCTABHOM
yacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTHUH.

K konmy 11 kiacca oOyyaromuicss Hay4YUuTCs:

CBOOOJTHO OTIEPHPOBATH MOHSATHIMH, CBS3aHHBIMHU C IIMJIMHIPUYCCKON, KOHHYECKOH |
cepuueckoil MOBEepXHOCTAMHU, OOBACHATH CIIOCOOBI MOTyUEHHS;

OTIEPUPOBAThH TIOHATHSMH, CBSI3aHHBIMH C TEJAMH BPAICHHS: HWIAHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Teja BpaleHus (LMIMHAP, KOHYC, cdepa U 1ap) U 0ObSICHITh CIOCOObI
MOJIyYEeHHUS TeJl BPALICHHUS;

KJIacCU(PUITUPOBATHh B3aUMHOE PACONIOKEHHE CHEphI U TIIOCKOCTH;

BBIUUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeN BpAIICHUS, OOBEMBI U
TUTOIIAAN MTOBEPXHOCTEH MHOTOTPAHHWUKOB WM TEJ BPAICHHS, T€OMETPHUECKUX Tell C
npUMEHEeHHneM (GopMyT;

CBOOOJTHO OTIEPHPOBATH MOHATHUSIMH, CBS3aHHBIMHA ¢ KOMOWHAIMSIMA TEJI BPAICHUS H
MHOT'OI'PAaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cepy W OMMCaHHBINA OKOJO chepsl,
cdepa, BiMCaHHAS B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOLICHUS MEX]y IUIOMIAJSIMHU MMOBEPXHOCTEH U 00bEMaMH 1MOI00HBIX
TeJI;

n300pakaTb M3y4yaemble (UTYpbI, BBIIOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3
PUCYHKOB MPOCTBIX 00BEMHBIX (GUTYp: BH]I CBEpXY, COOKY, CHU3Y, CTPOUTh CEUCHUS
TeJ BpallleHHS;



U3BIIEKATh, HWHTEPIPETHPOBATH u peoOpa3oBLIBATh uH(pOpPMAIIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUrypax, NpenCcTaBIEHHYI0 Ha dYepTekax u
PHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH TIOHITHEM BEKTOP B IPOCTPAHCTRBE;

BBHITIONTHSATH OTEPAIMU HAJ BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl crcTeMe KOOPAUHAT;

pelaTe TEeOMETPUYECKHE 3aJaud Ha BBIUKCICHHE YIJIOB MEXKIY MPSIMBIMH U
IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHNE BEKTOPHO-KOOPAUMHATHOTO METO/1a TIPH PEIICHUU;

CBOOO/IHO OIICPHPOBATh TOHITHSIMHK, CBS3aHHBIMH C JIBIDKCHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKEHUI;

BBITIOJHATh M300paKCHUS MHOTOTPAHHUKOB M TEJl BpAICHUS TPH IMapaJlIe]IbBHOM
MepeHoce, MeHTPAIbHON CUMMETPHUH, 3ePKATBHON CUMMETPUH, TIPH MTOBOPOTE BOKPYT
psIMOH, ipeoOpa3zoBaHus O00US;

CTPOUTHh CEUEHUS MHOTOTPAHHHKOB U TEJ BpallCHHS: CEUCHUS LWIHHIpA
(TmapanmienbHO M MEPICHIUKYJIIPHO OCH), CEUCHHs KOHyca (TapajijieIbHbIe OCHOBAHHIO
Y TIPOXOJISIIKE Yepe3 BEPIINHY ), CEUCHUS I1apa;

UCIIOJIb30BaTh METOJAbl TOCTPOEHUS] CEUEHWiIl: METOJ CJEN0B, METOJl BHYTPEHHETrO
MIPOEKTUPOBAHUS, METO/]T IEPEHOCA CEKYIIEH MITIOCKOCTH;

JIOKa3bIBaTh TCOMETPHUCCKHEC YTBEPIKICHHUS,

MPUMEHATh TeoMeTpuueckue akThl Ui PEIICHUS CTePEOMETPHYECKHX 3ajad,
MIPEJIIOJIaraloIuX HECKOJIbKO LIaroB PelIeHUs], €ClIi yCJIOBUS MPUMEHEHHUs 3a/laHbl B
SIBHOW W HEeSIBHOU (hopMme;

pemarh 3aladyd Ha JIOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHHUN W HaXO0XKJICHUE
TE€OMETPUYECKUX BEIINYHH;

MIPUMEHSTH MPOTPAMMHBIE CPEJICTBA U JICKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU
pELIeHUH CTEPEOMETPUUECKUX 3a/1aY;

MPUMCHSATh TIOJIYYCHHBIC 3HAHUS Ha TPAKTHKE: CpPaBHUBATh, aHAIM3HPOBATH U
OLICHUBAThH peabHBIC CUTYAIUU, IPUMEHATh U3YUCHHBIC MMOHITHS, TEOPEMBI, CBOICTBA
B TIIpollecce IIOMCKAa pEeIIeHUs MaTeMaTHYecKu CQOpMYIUPOBAHHON MpPOOIEMBI,
MOJICTTUPOBATh pealbHbIE CUTYaIlMU Ha S3bIKE TEOMETPHH, UCCIICIOBATh MOCTPOCHHBIE
MOJIETIM C UCHOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara aareopsl,
peliaTh IPakKTHYECKUe 3a/1a4M, CBSI3aHHbBIE C HAXOKICHHEM F€OMETPHUECKUX BEITHYNH;
MMETh TPEJCTaBlIeHUss 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUH KaK COCTAaBHOMW
gacTu (PyHAaMEHTa Pa3BUTHS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoanuyecTBo yacos DJIeKTPOHHBI
Ne HaumeHoBaHMe pa3/iesioB U TeM Kontpo IpakTn (uudposbie)
n/n NMPOrpamMMbl Bcero JbHBIC JecKHue o0pa3oBarteib
padoThbI padoThbI € pecypchl
1 BBeznenue B cTepeoMeTpuro 23 1
) B3anMHoe pacrosnoxxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSAMBIX U INIOCKOCTEH g
B IIPOCTPAHCTBE
4 HepHeHI[I/IIi}IIISIpHOCTI) MPSIMBIX U )5
IUIOCKOCTEH B IIPOCTPAHCTBE
VYTIIBl ¥ paccTOSHUA 16 1
MHororpaHHuKu 7 1
BekTops! B mpocTpaHCTBE 12
2 [ToBTOpEHNME, 0606meH1:Ie u 5 )
CUCTEeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
[NPOT'PAMME




11 KJIACC

KoanuyecTBO 4acoB DiieKTp
S e O I
paGoThI e padoThbl HbIC pec
1 AHanuTHYECKask FEOMETPHUS 15 1
) [ToBTOpEHNE, o606meHI:Ie u 15 |
CUCTeMaTH3aIlHsl 3HAHUH
O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany MoBEpXHOCTH U OOBEMBI 9 |
KPYTJBIX TET
6 JIBMOKEeHUS 5 1
7 [ToBTOpEHME, 0606H16HI:IC " 17 )
CUCTeMaTH3alusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

JIEKTPOHHBIE
nmuppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OcHoBHBIE TIpaBUIIa U300PAKEHNS HA
PHUCYHKE IIJIOCKOCTH, MapaljIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

3.09

[TonsTHS cTepeoMeTpun: TOUKa, MpsMas,
TUIOCKOCTB, MTPOCTPAaHCTBO. OCHOBHEIE
MpaBUJIa U300paKEHHS HA PHUCYHKE
IIJIOCKOCTH, MapalJICIIbHBIX NPAMBIX
(0Tpe3koB), cepeIuHbI OTpE3Ka

3.09

[TonaTHs: MepeceKarouecs IOCKOCTH,
IepeceKaronyecs npsiMasi 1 IIoCKoCTh;
MOJIyIIPOCTPAHCTBO

3.09

[TonsaTus: nepecexaronuecs MiIOCKOCTH,
nepeceKaronyecs npsimasi 1 II0CKOCTh;
HOJIYIPOCTPAHCTBO

10.09

MHoOTrOorpaHHuKHU, U300paKEHHE
NPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

10.09

MHororpaHHuKH, U300paKeHNE
IPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

10.09

AKCHOMBI CTEPEOMETPUH U TIEPBHIE

17.09




CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIE
CJIEICTBHS U3 HUX

17.09

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
ciaenctBusd U3 HUX. CrocoObl 3aJaHus
MPSAMBIX U IUIOCKOCTEN B MPOCTPAHCTBE.
O0603HaYeHUS IPSIMBIX U TUIOCKOCTEH

17.09

10

N3o0pakenne ceueHuil nmupaMuapl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uxX
pebpa. M3o0pakeHne niepecedcHus
IIOJIyYEHHBIX III0CKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH [IBETAMH

24.09

11

N3o0pakenue ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uxX
pebpa. M3obpakeHne nepecedcHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
IMMOCTPOCHHBIX ceueHun Pa3HBIMU [IBETAMU

24.09

12

N300pakeHue cevueHuil mupaMusipl, Kyoa u
TPU3MBbI, KOTOPbIE TIPOXOIST Yepe3 UX
p€bpa. M3o0pakeHne nepecedcHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariiBanue
IIOCTPOCHHBIX ceueHun Pa3sHbIMU LIBETAMU

24.09

13

N300pakeHue cevueHuil mupaMuspl, Kyoa u
HPU3MBbI, KOTOPbIE TIPOXOISAT Yepe3 uX
pebpa. M3o0pakeHne nepecedeHus
MOJTyYEHHBIX MJIOCKOCTeH. PackpariBanue
TMOCTPOCHHBIX ceueHun Pa3HbIMU [IBETAMU

1.10

14

MeTon ciie1oB ISl TOCTPOCHHSI CEUSHHI




15

Meroa cnenoB A OCTPOEHUS CEYEHU M.
CaolicTBa nepeceyeHnid MpSMbIX U
TTOCKOCTEM

1.10

16

Merton cnenoB sl TOCTPOCHUST CEUCHHIM.
CaoiicTBa niepece4eHnuil MpsIMbIX U
IUIOCKOCTEH

1.10

17

[TocTpoenue ceuenuii B nmupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX qepTeX(eﬁ " 3alliMCh IIaroB
MTOCTPOCHUS

8.10

18

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MTOCTPOCHUS

8.10

19

[TocTpoenue ceyenuii B mupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEpPTEKEHN U 3aIlUCh 11AaroB
IIOCTPOEHUS

8.10

20

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepPTEXKeil U 3aluCh 11aros
MIOCTPOCHHS

15.10

21

[ToBTOpenue mianumerpuu: Teopema o
IPONOPIMOHATBHBIX oTpe3kax. [logodue
TPEYTOJIbHUKOB

15.10

22

[ToBTOpenue mranumerpuun: Teopema
Memnemnas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX UepTekax. Mcropus pa3Butus

15.10




INTaHUMCTPHUHU U CTCPCOMCTPUHA

23

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

22.10

24

B3anMHOe pacronoxeHue npsMbIx B
npoctpancTBe. CKpelBarouecs npsmele.
[Ipu3HaKy CKpEeIUBAIOIMXCS IPSMBIX.
[TapaienbHbIE IPSIMBIE B IPOCTPAHCTBE

22.10

25

Teopema 0 CylIeCTBOBAHUH U
€JMHCTBEHHOCTH IIPSIMOU MapajuIeIbHON
JAHHOM NPSMOU, IPOXOJSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAUIEH HA JaHHOU
npsMoi. JlemMma o nepecedeHnun
NapaJUIEIIbHBIX MPSMBIX INIOCKOCTBIO

22.10

26

[TapamiensHOCTB Tpex npsiMbIX. TeopeMa o
TPEX MapajuleIbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIIUXCS MTPSAMBIX

5.11

27

[apannenbHoe MPOEKTUPOBAHHUE.
OcHOBHBIE CBOWMCTBA AapAJUIEIBLHOTO
npoeKTHpoBaHus. M300paxkeHue pa3HbIX
¢uryp B napaysienbHON MPOEKIUN

5.11

28

entpanbHas npoeKus. YTomi ¢
COHAIIPAaBJICHHBIMHM CTOPOHAMH. YTOJI
MEXKIY NPSMBIMU

5.11

29

33,[[8,‘11/1 Ha J0Ka3aTCJIbCTBO U
HUCCICO0OBAHUEC, CBA3AHHBIC C
pacCIoJIOKCHUCM IIPAMBIX B IIPOCTPAHCTBEC

12.11

30

[TonsATHA: MapamienbHOCTh MPAMON U
IJIOCKOCTH B IpocTpaHcTBe. IIpu3Hak

12.11




napasuieIbHOCTH IPSIMOM U IIIOCKOCTH.
CaolicTBa mapajuieIbHOCTH NPsIMOU U
TUIOCKOCTH

31

I'eomeTpuueckue 3a1auy Ha BHIYUCICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
HapalIeIbHOCTBIO MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

12.11

32

[TocTpoeHue cedueHus1, MPOXOIAILIETO YEPES
JaHHYIO IPSAMYIO Ha YEPTEXKE U
MapaIJIENBHOTO IPYTron npsimoil. Pacuér
OTHOLUEHUN

19.11

33

[NapannenbHas MPOEKIMs, TIPUMEHEHUE JUIS
MIOCTPOCHUS CEUEHUI KyOa u
napautenenumnena. CBorcTa
napaieNenurea U Ipu3Mbl

19.11

34

[Tapannensubie miockoctu. [Ipu3znaku
napajuIeIbHOCTU ABYX IIOCKOCTEN

19.11

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, MTPOXOASIIEH
4yepe3 TOUKY, HE MPUHAAJIEKAIYIO0 TaHHOM
IJIOCKOCTH U CIEACTBUA U3 HEE

26.11

36

CaolicTBa napajuieNbHbIX MJIOCKOCTEH: O
NapajuieIbHOCTH NPSIMBIX IEPECEUCHUS IPU
MEPECEUCHNH JABYX MapaJlIeIbHbIX
IJIOCKOCTEN TPEThEN

26.11

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapasuiebHbIX MPSMBIX,
3aKJIFOUEHHBIX MKy MapajieIbHBIMU

26.11




IIOCKOCTAMM; O IICPCCCUCHUU HpHMOﬁ C
ABYMs TapaJlJICIbHBIMHA IINIOCKOCTAMU

38

[ToBTropenue: Teopema [Mudaropa Ha
TUIOCKOCTH

3.12

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

3.12

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO
napauesenumnesa

3.12

41

Brruncnenue 1iauH OTpe3KoB B Ky0Oe u
NPSIMOYTOJILHOM Tapasuiesenure/ie

10.12

42

[lepnieH UKy ISPHOCTD NPSMOM U
IUIOCKOCTH. [Ipu3HaK nepneHuKyIsspHOCTH
MPSMON U TIIOCKOCTH

10.12

43

[IepnieHIMKyYIAPHOCTD NPSMOM U
IJI0CKOCTH. [Ipr3HaK nepneHanKyIsIpHOCTH
NPSMON U TIIOCKOCTH

10.12

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
yepe3 TOUKY NMPOCTPAaHCTBA U
MEPIECHANKYISIPHON K MIIOCKOCTH

17.12

45

[ImockocTH U epIEeHIUKYIISIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

17.12

46

IImockoctu n MNEPNCHAUKYJIAPHBIC UM
NIpsAMBIC B MHOTOI'paHHUKAX

17.12

47

[TepnienauKynsip U HAKJIOHHAS.
[TocTpoenue neprneHuKyIspa U3 TOUYKU Ha
HPSIMYIO

24.12

48

[lepnienuKkynsip U HAKJIOHHASI.

24.12




[TocTpoenue neprneHuKyIsgpa U3 TOUYKU Ha
MPSIMYIO

49 TeopeMa 0 TpEX NEpPHEHAUKYIIAPAX 24.12
(mpsimast u oOpaTHast)

50 TeopeMa 0 TpEX NEpPHEHANKYIIAPAx 14.01
(mpsimast u oOpaTHasi)

51 YTroia Mexay CKpeLUBarOIMMUCS 14.01
HPSIMBIMU

57 ITouck neprneHIuKyIApHBIX IPSMBIX C 14.01
IIOMOIIBIO MEPIEHAUKYJIISIPHBIX IIJIOCKOCTEN

53 OpTOorosajibHOE MPOEKTUPOBAHUE 21.01
[TocTpoenue ceuenuii kyba, IpU3MBI, 21.01

54 MPaBWILHON MUPAMHJIBI C IOMOIIBIO
OpPTOTOHAJILHOU NMPOEKINH
[TocTpoenue ceuenuii kyda, MpU3MBL, 21.01

55 MPaBWILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBLHOMN MPOEKIINHU
CuMMeTpust B IPOCTPAHCTBE OTHOCUTENIBHO 28.01

56 miockocTH. [Imockoctu cummerpuii B
MHOT'OIPAHHHMKAX

57 [Ipu3Hak neprneHauKyJIAPHOCTH IPSIMOU U 28.01
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOTPpaHHUKHU. Pacuér 28.01
pacCTOSTHUM OT TOYKHU J0 IIOCKOCTH

59 IIpaBunbHBIE MHOTOTPpaHHUKHU. Pacuér 4.02
PacCTOSHUM OT TOYKHU 10 INIOCKOCTH

60 CriocoObl 0IyCTUTh NEPIEHANKYJIISAPBIL: 4.02




CUMMETpPHUS, CABUT TOYKH IO MapajieIbHOI
MpAMOi

61

CaBur no HenapaieabHON IPSIMOH,
W3MEHEHUE PACCTOSHUIN

4.02

62

KonTponbhas pabota "B3aumuoe
PACIIOJIOKCHHUC TIPAMBIX U IJIOCKOCTEH B
pocTpaHcTBe"

11.02

63

[ToBTOpEHME: Yroa MKy MPSIMBbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

11.02

64

[ToBTOpEHUE: yron Mexay
CKPEUIMBAIOIIUMHUCS MPSIMBIMH B
IIPOCTPAHCTBE

11.02

65

FGOMCTpI/I‘leCKI/Ie MCTOAbI BBIYMCIICHUA
yria MCXKAy NpAMBIMU B MHOT'OI'PaHHUKAX

18.02

66

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
YTJIOB ABYTPAHHOTO yTiia

18.02

67

[lepnenukynsipHele miaockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJIPHBIX IJIOCKOCTEN

18.02

68

[Ipu3Hak nepneHauKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O IPSIMOU
MEePECEUCHUS JBYX IIIOCKOCTEN
NEPIEHAUKYISIPHBIX TPEThEU INIOCKOCTH

25.02

69

[IpsiMoyrosbHbII Napasienenunesn; Kyo;
U3MEpEHUS], CBOMCTBA IPSIMOYTOJIBHOTO
napajulesenune1a

25.02

70

TeopeMa O AxaroHajy mnpsaMoOyroJbHOToO

25.02




InapaJuiejcruicaa u CJICACTBUC U3 Heé

71

CrepeoMeTprieCKHe U MPUKJIIATHBIE
3a7a4M, CBSA3aHHbBIEC CO B3aUMHBIM
pAaCIIOI0KEHUEM IIPSAMBIX U TUIOCKOCTH

4.03

72

[ToBTOpEHME: CKPEIIMBAIOIINECS TIPSIMBIE,
napajuieJbHbIe MIOCKOCTH B CTAaHIAPTHBIX
MHOTOTPaHHHKAX

4.03

73

[Tapa napaienbHbIX IUIOCKOCTEN Ha
CKPEIMBAOIINXCS MPSAMBIX, PACCTOSTHUE
MEX]ly CKPEUIUBAIOLIUMUCS MPSIMBIMH B
IIPOCTBIX CUTYaLUsIX

4.03

74

Paccrosinue ot Touku J0 IINIOCKOCTH,
PacCCTOSIHUEC OT HpSIMOfI J0 IIIIOCKOCTH

11.03

75

Brrurciienue pacCTOSHUN MEXITY
CKPEIIMBAIOIINAMUCS MPSIMBIMHU C IIOMOILBIO
NEePIEHAUKYIISPHOU IITIOCKOCTH

11.03

76

TpéxrpanHblil yroi, HepaBeHCTBa AJIs
TpexrpaHHbIx yrioB. Teopema [ludaropa,
TEOpPEMbI KOCHHYCOB U CUHYCOB JJIsi
TPEXTPAHHOTO yTJja

11.03

77

DNEeMEHTHI CPEPUIECKON TEOMETPHH:
reoJIe3nYecKue JINHUU Ha 3emiie

18.03

78

Kontposnbnas padota "Yribl u
paccrosiHus"

18.03

79

Cucrematuzanus 3HaHuil "MHOrorpaHHUK
U €70 JJIEMEHTHI"

18.03

80

[upamupa. Bunsl nupamua. [lpaBunsnas
nvpaMmuia

25.03




[Tpusma. [IpsimMas u HaKIOHHAS TIPU3MBI.

81 25.03
[IpaBunbpHas npuzma
IIpssmoit mapaniaenenumnes,
82 P P . A 25.03
NPSMOYTOJIbHBIN Napasuienenunen, Kyo
23 Boinmyknble MHOrOorpanHuku. Teopema 8.04
Ditnepa
Brinykisle MHOrorpannuku. Teopema 8.04
84 Diinepa. [IpaBuibHbIC U TOTYTIPaBUIIbHBIC
MHOTOT'PaHHHUKH
85 Kontponbhas pabora "MHororpaHHuKu" 8.04
[lonsTHEe BEKTOpa HA IIJIOCKOCTH U B
86 15.04
IPOCTPAHCTBE
87 Cymma BEeKTOpOB 15.04
88 Pa3nocTh BekTOpOB 15.04
89 [IpaBuno napamienenunena 22.04
90 YMHOK€EHHE BEKTOpa Ha YUCIIO0 22.04
9] Paznoxenue BekTopa 1o 6asucy Tpéx 22.04
BEKTOPOB, HE JIEKAIINUX B OJHOU IIJIOCKOCTH
92 CkansipHO€ IpOU3BE/IEHUE 29.04
Beruucnenue yria Mexay BEKTOpaMu B
93 Y Ay BEITOP 29.04
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 29.04
95 IIpocreiimune 3aga4u ¢ BEKTOpaMHU 6.05
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 6.05




97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1 6.05

98 O0001IeHre U cUcTeEMaTH3aIluA 3HAHNI 1 13.05

99 O00011eHre U cUcTeEMaTH3alug 3HAHUI 1 13.05

100 HtoroBas KOHTpOJIbHAsA paboTa 1 20.05

101 HroroBas koHTpobHas paboTa 1 20.05

102 O00011IeHIE U CUCTEMATH3ALUS 3HAHUH 1 20.05
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

Kosnn4yectBo 4yacos i DJIEKTPOHHBIE
ara
undposbie
Nen/m | Tema ypoka Konrpoabubie | Ilpakruuyeckne | H3yYeHH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypchl

1 IToBTOpenue TeMsl "KoopauHaTel BEKTOpa |

Ha TJIOCKOCTH U B MPOCTPAHCTBE"
) IToBTOpenue temsl "CkansipHoe 1

IIPOU3BENIEHUE BEKTOPOB"
3 [ToBTOpenue Tembl "Beruucienue yria |

MEX/1y BEKTOpaMHU B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPAMOMH, |

MPOXOISIIECH Yepe3 B TOUKH"
5 YpaBHEHHE TOCKOCTH, HOPMAJIb, |

ypaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHUE TIOCKOCTH, HOPMAJIb, |

aBHEHHE IJIOCKOCTU B OTPE3KAX

y
7 BekropHoe nmpousseneHue 1
2 JIuHeiiHble HEPABEHCTBA, JTMHEHHOE |

MIpOrpaMMHUpOBaHUE
9 JIuHeiiHble HEPABEHCTBA, JTMHEHHOE |

[IPOrpaMMHUpPOBAHUE
10 AHanutnyeckue METobl pacuéra yria |

MEX/1y NPSIMbIMU B MHOTOI'PaHHUKAX
1 AHanutnyeckue METobl pacuéra yria |

MEXy TUIOCKOCTSIMA B MHOTOIPaHHUKAX




®opmyna pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpAMHATaX

13 HaxoxpaeHnue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B KyOe

14 Haxoxpaenue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B IIPABUJIIbHOW TUPAMU/JIE

15 KonrponbHas padora "AHaiuTHueckas
reomeTpus”

16 CeueHysi MHOTOIPaHHUKOB: CTaHIapTHbIE
MHOT'OTPaHHUKHU

17 CedeHunst MHOTOTPAHHUKOB: METOJI CJIEA0B
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbIE

18 IIJIOCKOCTH, TEPECEYEHUs MPSMBIX U
IIJIOCKOCTEMN

19 [TapanienbHble NPsIMbIE U TUIOCKOCTH:
napauiesIbHbIe CEYEHMSI

20 [TapanienbHble NIPsIMbIE U TUIOCKOCTH:
pacy€T OTHOLICHUIN
[TapannenbHble NPsAMBIE U IUIOCKOCTH:

21 YTIIBI MEXKY CKPELIMBAIOIIUMUCS
IPSIMBIMU
[lepnieHuKyNsIpHBIE IPSIMBIE U

” IUIOCKOCTH: CTaHJAPTHBIE Mapbl
NEPIEHIUKYJIAPHBIX TUIOCKOCTEH 1
IPSIMBIX, CHMMETPUHA MHOTOTPaHHHUKOB
IlepnienuKyNApHBIE IPSIMBIE U

23 IJTIOCKOCTH: TEOpEMaA O TPEX

MePIEeHIUKYIIpax




24

[lepnienquKyNsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS UIUH B
MHOTOTpaHHHKaX

25

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI JISI
IJI0IAJeH, COOOpaKEHUS O 100U

26

[ToBTOpEenue: miomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JISI
TJI0MIAJIEH, COOOPaKEHUS TTIO100US

27

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJIOIIAJIEH, COOOpaKEHUS TTOJ00US

28

[Iomaau ceyeHnii MHOTOTPaHHUKOB:
IJIOILA I TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKECHHSI TOT00MS

29

[Tnomaau ceyeHnii MHOTOTPaHHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKeHHsI TOA00MS

30

Kontponbras padota "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

31

O065BEM Tena. O0BEM IPSIMOYTOJILHOTO
napaJiesienunea

32

3anaun 00 yaBOCHHHU Ky0a, O KBaJparype
Ky0a; 0 TPHUCEKINH yria

33

CrepeoMeTpuyecKue 3ajauu, CBSI3aHHBIE C
00BEMOM TMIPSIMOYTOIILHOTO
napajuiesenunes1a




HpI/IKJ'IaI[HLIe 3aJa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BEMA MTPSIMOYTOJIBHOTO
napajienenumnena

35 O06BEM TPSIMOIA TPU3MBI

36 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPHU3MBI

37 [IpuknagHeie 3aa4n, CBsI3aHHBIE C
00BEMOM TMIPSIMOM TPU3MBI
Brruucienne 06EMOB Tell C TOMOIIBIO

38 onpenenéHHoro uHTerpana. Oobém
HaKJIOHHOW MPU3MBI
Boruncnenne 00bEMOB TeN ¢ TOMOIIIBIO

39 onpenenéHHoro uHTerpana. Oobém
MpamMubl

40 dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB NUpamMuJL ¢ OOLIUM YIIIOM

41 ®opmyna 00bpéMa nupamuiel. OTHOIIEHHE
00BEMOB NUpamMuJl ¢ OOLIUM YIJIOM

47 CrepeoMeTpuyecKue 3ajjauu, CB3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeomeTpHuuecKkue 3aJjauu, CBSI3aHHbIE C
00BEMaMH TUPaMUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHLIE ¢ 00HEMOM HAKIIOHHOM
MIPU3MBbI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI

Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI




[Ipumenenne 00bEMOB. Beruncnenue

46 paccTostHUSA 10 MIIOCKOCTH

47 Kontponbnas padora "O0bEM
MHOTOrpaHHHuKa"
Hunuuaprdeckas TOBEPXHOCTD,

48 o0pa3yroIue MUIHHIPHIECKON
MMOBEPXHOCTH

49 Munmuuap. [IpssMoi KpyroBoi HUIUHAD.
[1nomaae MOBEpXHOCTU HUIUHAPA

50 Konunueckas moBepxHOCTb, 00pa3yroIiue
KOHHUYECKOM nmoBepxHocTu. Konyc

51 CeueHne KOHyca IIOCKOCTHIO,
MapajuIeIbHOMN TIOCKOCTH OCHOBAHUS

5 VYceuénnslil konyc. M300pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOYM ITOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOYM ITOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeNIbCTBO U BBIYHMCIICHUE,
MOCTPOEHUEM CEUEHUHN HMUIUHAPA, KOHyCa
CrepeomeTpHuueckue 3aauu Ha

56 JIOKa3aTeIbCTBO M BRIYMCIICHHE,
MIOCTPOEHUEM CEUEHUHN HUINHAPA, KOHyCa

57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C

MUIMHIPOM




58

HpI/IKJ'IaI[HLIC 3aJa4u, CBA3aHHBIC C
MUIMHIPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By 1 n3o0pakenue mapa

61

[lepeceuenue chepsl u mapa ¢
wiockocTeio. Kacanue mapa u cdepst
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

62

Ypasuenue chepsl. [Lnomans chepsl u e
yacTeu

63

CummMmertpust cepsl 1 mapa

64

CrepeoMmeTpuiecKkHe 3a1a4r Ha
JTIOKA3aTeNbCTBO U BBHIYHCIICHUE,
CBsI3aHHBIE cO chepoi U mapom,
MMOCTPOEHUEM UX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO Cepoii U MapoM,
MMOCTPOCHUEM UX CEYCHHH IIIOCKOCTHIO

66

[IpuknagHeie 3aa4n, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTD Ha IJIOCKOCTH,
BBIYHUCJIICHHUS B Opr)KHOCTI/I, CTaHZ[apTHI:Ie
nonoous

68

Pazmuyannie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OT'PaHHUKOB

69

3agaun no Teme "Tena ¥ MOBEPXHOCTH




BpaiieHus"

70

3agaum o Teme ""Tena u MOBEpXHOCTH
BparieHus"

71

Konrponsnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

72

O06wém nnmuuapa. Teopema 06 00bEMeE
IpSIMOTO IWIMH/IPA

73

Beruuciienue 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uarerpaia. OobEm
KOHYycCa

74

ITmomaay OOKOBOM M IOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpruecKue 3aJa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIMIIHH/IPA,
KOHycCa

76

[Ipuknagueie 3agaun mo teme "OO0BEMBI U
IJI0IA I TTOBEpXHOCTEN Ten"

77

OO0BEM MmIapa 1 IapoBOTo CEKTOpa.
Teopema 06 00béme apa. [lnomans
cdepol. CTepeoMeTpUIECKHe 3a1auH,
CBSI3aHHEIE C BEIYHCIIEHHEM 00HLEMOB
11apa, 1apoBoOro CErMeHTa M [IapOBOTO
ceKTopa

78

[Ipuknagueie 3agaun no teme "OO0bEMBI
Ten", cBA3aHHbIE C 00BEMOM IL1apa U
wiomaapio cepsl. COOTHOIIECHUS MEXKTY
TUIOIIASIMU TTOBEPXHOCTEH 1 00BEMaMu
MOAOOHBIX TEJ




79

[TonoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa npu moao0uu.
CrepeoMeTpuyecKre 3a7a4u, CBSI3aHHBIE C
BBIYHCIECHHEM 00BEMOB TEJ U ILIOIIAAEH
IIOBEPXHOCTEU

80

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

81

JIBmxeHus npocrpancTsa. OToOpakeHusl.
JIBxeHus u paBeHCTBO uryp. O0mme
CBOICTBA JBH)KCHUM

82

Buapl n1BukeHuUii: napaieIbHbII
MEPEHOC, LIEHTPAJIbHAS CUMMETPUS,
3€pKajJbHasi CHMMETPHUS, TIOBOPOT BOKPYT
IPSAMOM

&3

[Ipeo6pazoBanus mogoowus. [Ipsmas u
cdepa Ditnepa

84

FCOMeTpI/I‘leCKI/IC 3aJla4d Ha IPUMCHCHHUC
JABUXKCHUSA

85

Kontponbnas padota "BekTopsl B
npocTpaHcTBe"

86

O6o61matonee nopropenue 11 nonaruit u
MEeTOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CHCTEMAaTH3aIls 3HAHMI:
"TTapaisienbHOCTh NPSIMBIX U TUIOCKOCTEN
B IIPOCTpaHCTBE"

87

O6o61matomiee nosropenue 11 nonaruit u
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CHCTEeMAaTH3allus 3HAHWIA:




"BekTopsl B mpocTpaHcTBe"

88

O6o6mmatomiee nopropenue 11 nonaruit u
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTHU3aLMsl 3HAHUI:
"BexTops! B mpocTpaHcTee"

89

Ob6o6maromee noropenue 11 noHsTHi U
METOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTHU3allus 3HAHWIA:
"O6bemM MHOTOrpaHHUKA"

90

O6o61matomiee nosropenue 11 nonaruit u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

Ob6o06maromiee noropenue 11 noHsaTuit u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3aIMsl 3HAHUH:
"[1no1aam MOBEPXHOCTH U OOBEMBI
KpYyIJibIX Ten"

92

O6o6matomiee nopropenue 11 nonaruit u
MeToA0B Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTH3al1s 3HAHUM:
"[Lomanu moBepXHOCTU U 0OBEMBI
KpYTJbIX TEd"

93

HroroBas koHTpoNbHAs paboTa

94

WroroBas koHTposbHas paboTa

95

[ToBTOpenue, 06o0IIEHNE U
cucTeMaTu3alus 3HaHUi

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK




HAyKH U €€ poJb B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHs CTEPEOMETPHUH KaK
97 HayKH U €€ poJib B Pa3BUTUU
COBPEMECHHBIX UHKCHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI

Hcropust pa3sBUTHS CTEPEOMETPUN KaK
03 HayKH U €€ poJIb B Pa3BUTHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hcropus pa3sBuTHs CTEPEOMETPUN KaK
99 HAyKH U €€ POJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3sBUTUS CTEPEOMETPUN KaK
100 HayKH U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
101 HAYKU U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX 1
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHs cTepeOMETPUH Kak
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJIOT I

OBIIEE KOJIMYECTBO YACOB I1O

102
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Kontponbnas pabora Nel

1. /laHBI 4eThIpe TOUYKH, U3 KOTOPHIX TPH JIEKAT HA OJHOM MPSAMOM.
BepHo nu yTBepKAEHUE, YTO BCE YETHIPE TOUYKHU JIEKAT B OJHOM TIIOCKOCTH?
OTtBeTt o0oCcHYyMTE.
2. a) JlokaxwuTe, 4TO BCE BEPIIMHBI UETHIpEXYTronbHUKa ABCD
JIe)KaT B OJJHOM IIJIOCKOCTH, eciu ero auaronanu AC u BD niepecekaroTcs.
0) Beruucnure miomaas 4eTbIpEXyrojibHUKa, eciiv ero nuaronana AC u BD

B3aMMHO neprneHauKysipasl, AC =10 cm, BD =12 cm.
Kontponbnas pabora Ne2

1. OcnHoBanue AD tpaneuuu ABCD NeXHT B INIOCKOCTH 0. Uepes TOUKH
B n C npoBeieHbI apajuleIbHbIE NPSMBIE, IIEPECEKAOIIUE TUIOCKOCTD O B
TOYKax £ U F COOTBETCTBEHHO.

a) KakoBo B3auMHOE pacrnosiokeHue npsimeix EF u AB?

0) Uemy paBeH yron mexay npsimeiMu EF u AB, ecnu yroi
ABC pasen 150°? OtBet 06ocHYTE.

2. JlaH mpOCTpaHCTBEHHBIN YETHIPEXYTOIbHUK ABCD, B KOTOPOM
nuaroHain AC v BD paBubl. CepelMHbI CTOPOH 3TOr0
YeThIPEXYTOJIbHUKA COEIMHEHBI MTOCIEA0BATEIbHO OTPE3KAMHU.

a) BpINogHUTE PUCYHOK K 3ajaue.

0) JlokaxxuTte, 4YTO MOITYUYEHHBIN YEThIPEXYTONIBHUK — POMO.

KontposnbHas padora Ne3

1. Ilpsmbie a u b nexaT B mapajuIeNbHBIX IIOCKOCTSIX o U 3. MoryTt nu

ATU TpsAMbIE ObITH: a) MapauieNbHbIMU; 0) ckpemmBarommmuca? Chenaiite

PUCYHOK JIJIsl K&KJI0TO BO3MOYKHOT'O ClTydasl.

2. Uepes Touky O, Jexallyro Mex1y NapauleIbHbIMU IUIOCKOCTAMU O

u 3, mpoBeneHsl npsmele [ 1 m. [Ipsimas [ nepecekaeT MmIOCKOCTH o U 3 B TOUKaxX

A1 u A, COOTBETCTBEHHO, IpsiMasi m — B TOUKax B, u B,. Halinure qyuHy oTpeska
AyBy, ecin A1B1 =12 cm, B1O : OB, =3 : 4.

N3o6pasute napamienenunen ABCDA,B,C\D, 1 mOCTpoOHTe €ro ceueHue

IUIOCKOCTBIO, MpoXo ek yepe3 Touku M, N u K, ABISIOUIUECS CepeAMHAMU
p&6ep AB, BC u DD,.

KonTponbshas pabora Ned

1. Jluaronans Ky0a paBHa 6 cm. Haitnure:

a) pebpo KyoOa;

0) KOCHMHYC yrjla MeXay JUaroHajipio Ky0a M MIOCKOCTBIO OJHOM U3 €ro
IpaHen.

2. Cropona AB pomba ABCD pasHa a, o11H U3 yrioB pomba pasen 60°.
Yepe3 ctopoHy AB npoBe/ieHa TNIOCKOCTh 0L Ha PacCTOSTHUU a/2 OT TOUkH D.



a) Hailinure paccrosinue ot Touku C 10 MIIOCKOCTH Q.

0) IlokaxxuTe Ha pPUCYHKE JHUHEWHBIN yroyl IBYrpaHHOTO YIJa
DABM, rne M nipuHaIiIeKuT IIIOCKOCTH 0.

B) HaliguTe cuHyc yriia Mexay MiI0CKOCTbIO poMOa U MIIOCKOCTHIO (.

Kontponbshas pabora Ne5

1. OcnHoBanuem nupamuipsl DABC sBasieTcs NpaBUIbHbIN
TpeyroiibHUK ABC, cTopoHa KOTOpOoro paBHa a. Pedpo DA nepneHauKyIspHO
K riockocth ABC, a miockocth BCD cocTaBisieT ¢ miockoctbio ABC yroa
30°. HaiiauTe miomans 60KOBON MOBEPXHOCTH MUPAMUJIBL.

2. OcHoBanuem npsimoro napaienenunena ABCDAB,CiD, siBnsetcs
poM6 ABCD, cTopoHa KOTOPOro pasBHa a u yroj paser 60°. IlinockocTs
AC\D; COCTaBIISIET € IIOCKOCTBIO OcHOBaHuUs yroiu 60°. Haiiure:

a) BBICOTY pomoOa;

0) BBICOTY Mapasuielienunea;

B) IUIOIIA/Ib OOKOBOM MOBEPXHOCTU MapalieIenuIe/1a;

') IJIOIIA/b MOBEPXHOCTH Mapajiejenuneaa
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