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INOACHUTEJIBHAA 3AIINCKA

['eomeTpus siBIIsIeTCSI OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEro 0oOIIero oOpa3oBaHMs, TaK Kak
obecreynBaeT BO3MOXKHOCTb HM3Y4YEHHs JIUCLUIUIMH €CTECTBEHHO-HAYYHOM HANpaBIEHHOCTH U IPEIMETOB
TYMaHUTApHOTO HHKJIA. [TOCKOJIBKY JIOTHUECKOE MBINUIEHUE, (OpMUpPYEMOE NPU H3YYECHHH OO0YYarOUIMMHUCS
MOHATUIHBIX OCHOB '€OMETPUH, IPU 10KA3aTEIbCTBE TEOPEM U ITOCTPOSHHUHU LIETTOUKH JIOTHYECKUX YTBEPKACHUI
IOpU PELICHHH T'€OMETPHYECKUX 3a/1a4, YMEHHUE BBIIBUTaTh M ONpPOBEPraTh THIIOTE3bl HETMOCPEACTBEHHO
UCIOJIb3YIOTCS MPH PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOI'0 LIUKJIA, B YACTHOCTH (PU3MUECKUX 3ajad.

Llens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpusi» Ha yriIyOJE€HHOM YpOBHE - pa3BUTHE
MH/IMBUYAJIHBIX CIIOCOOHOCTEH 00y4YaroLIUXcsi NPU W3YYEHUH NeOMETPUH, KaK COCTaBIISIONIEH MpeaMeTHON
obmactu «Maremaruka U uH(OpMaTHKa» Yepe3 obecreueHrne BO3MOKHOCTH MPHOOPETEHUSI M UCTIOIb30BAHUS
Oosiee TyOOKMX TIE€OMETPUYECKUX 3HAHMW M JeMcTBUHM, ceUU(UYHBIX I'€OMETPUM, U HEOOXOAMMBIX [UIs
YCIIEHIHOTO NMPOo(hecCHOHAIBHOT0 00pa30BaHus, CBA3aHHOTO C UCIIOIb30BAaHUEM MAaTEMAaTHKU.

[TpuopuTeTHBIMM 3afjayaMM Kypca TeOMETpUM Ha YIIIyOJIEHHOM YpOBHE, PpaCIIUpPSIOIUMU U
YCUJIMBAIOIIMMU KypC 0a30BOT0 YPOBHS, SIBJISIIOTCS:

— pacuIMpeHHe TNpEeACTaBICHUS O TIeOMETPUM KaK 4YacTH MHUPOBOW KyJIbTYpbl M (hopMupoBaHue
OCO3HAHMS B3aHUMOCBSI3U F€OMETPUH C OKPYKAIOIIMM MUPOM;

— (opMupoBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (DPUTYpax KaK O BaKHEHIINX MaTeMaTHYECKUX
MOJIEJISIX, TIO3BOJIIONINX OIMCHIBATH W M3YydaTh Pa3HbIC SIBICHHS OKPYXAIOIIEro MHUpA, 3HAHHE MOHITUHHOTO
anmnapara 1o pasueny «CrepeoMerpus» yueOHOro Kypca reoOMeTpuu;

— (opMupoBaHHE YMEHHS BIIQJECTh OCHOBHBIMU IOHATHUSMH O TPOCTPAHCTBEHHBIX (UTypax W HUX
OCHOBHBIMH CBOWMCTBaMH, 3HaHUE TeopeM, (OpMYJI U YMEHHE UX IPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMBI U
HaXO0/IUTh HECTaHIapTHBIE CIIOCOOBI pelIeHus 3a/1a4;

— (opMupoBaHHE YMEHUS PaCIO3HABATH HA YEPTEKaX, MOJIEISAX U B PEATbHOM MUPE MHOTOTPAHHUKH H
TeJa BpalleHUs, KOHCTPYHUPOBATh T€OMETPHIECKUE MOIEIIH;

— (opMupoBaHHE IOHUMAHUS BO3MOKHOCTH aKCHOMaTHYECKOI'0 IIOCTPOCHUSI MaTeMaTUYECKHX TeOpui,
(dbopMHpOBaHKE TOHUMAHUS POJIM AKCHOMATUKH IIPU POBEIEHUH PACCyKICHUM;

— (dopMupoBaHHEe yMEHHs BJIaJeTh METOAAMHU JIOKA3aTEIbCTB M aJTOPUTMOB pEIICHUS, YMEHUS HX
NPUMEHSTh, IPOBOJIUTH JI0Ka3aTeNbHbIE PACCYXKIECHUS B XO/€ PELICHHUs CTEPEOMETPUYECKHX 3ajady M 3a/1ad
MPAaKTUYECKUM COJIep)KaHheM, (OpPMUPOBAHHE TMPEICTABICHUS O HEOOXOAMMOCTH JIOKa3aTelbCTB IIPH
000CHOBAHNUHU MAaTEMATUYECKUX YTBEPKACHUN U PO aKCUOMATHKH B ITPOBEACHUU JIETyKTUBHBIX PACCYKICHHH;

— pa3BUTHE M COBEPIICHCTBOBAHHE MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOydJaromIuxcs,
MO3HABATEIBHON aKTUBHOCTH, MCCIIEIOBATEIbCKIX YMEHHH, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K U3yYCHHUIO
reOMeTpHH;

— (dopMupoBaHue (QYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T'€OMETPHH: YMEHHs Paclo3HaBaTh
MIPOSIBJICHUS] TEOMETPUIECKHUX TOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAbHBIX JKU3HEHHBIX CHUTYalHIX U
IIPU U3YYEHUH JPYTUX y4EOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJCITUPOBaHUS
peabHBIX CUTYAIHA, UCCIIEIOBAHNS TOCTPOSHHBIX MOJIENIEH, HHTEPIIPETAIIMH TOTYISHHBIX Pe3yJIbTaTOB.

OCHOBHBIMHU COJIepKaTEIbHBIMU JTUHUSIMU yuyeOHOro Kypca «l'eomerpus» B 10-11 kiaccax sBISIOTCS:
«[IpstMBIe ¥ TUIOCKOCTH B MPOCTPAHCTBE», «MHOTOTrpaHHUKNY, «Tena BpamieHus», «BeKTOpsl 1 KOOPIUHATHI B
MIPOCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo ®I'OC COO tpeboBaHUE «yMETh OMEPUPOBATH MOHITHIMUY», PEIEBAHTHBIMU
reoMeTpHH Ha YriayosnéHHoM ypoBHe 00ydenus B 10-11 kimaccax, OTHOCHTCS KO BCEM CO/I€PKATENIbHBIM JIMHUSAM
yueOHOTO Kypca, a (popMHpOBaHHE JOTMYECKHX YMEHHH paclpeneisiercs He TONBKO 10 COJepKaTeIbHBIM
JMHUAM, HO U 10 rojgam odyuenus. Coaepikanue oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yiibTaTaM
ocoenust dGenepanpHoi pabouelt mporpaMMbl, pacipeieaEHHbIM 110 ToAaM 00y4eHHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3omM, YTOOBI KO BCEM OCHOBHBIM, NPUHIMITHAIILHBIM BOIIPOCaM 00yJaroIuecs: oopaiaiich HEOJHOKPATHO.
DTO TO3BOJISIET OPTaHW30BaTh OBIAJICHUE T€OMETPHUECKUMH TOHSATHSAMH W HaBBIKAMH IOCIEIOBATEIHHO U
MOCTYIATENBHO, C COOMIOICHUEM MPHUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO CHCTEMY
reOMETPUUECKUX MPECTABICHUN 00YJIArONINXCsl, pACIIUPSIS ¥ YTIyOusist e€, 00pa3yst MpOYHbIE MHOKECTBEHHBIC
CBSI3U.

[Tepexon k N3y4eHUIO T€OMETPUN HA YIIIyOJIEHHOM YPOBHE MTO3BOJISET:

— co3zath ycnoBus 1 nuddepeHunaryu o0ydeHus, IoCTPOSHUS MHUBUIYaIbHBIX 00pa30BaTeIbHBIX
nporpamMM, OOECHEeUYUTh YIIyONE€HHOE H3yYeHHE T€OMETPHH KaK COCTaBIAIOUICH yd4eOHOro mpeamMera
«Maremartukay,;

— MOJTOTOBUTH OOYYAIOUIMXCS K NMPOJODKEHUIO M3YYEHHUS MaTEeMaTUKU C y4€TOM BbIOOpa Oymyriein
npodeccun, odecreurnBas IPeeMCTBEHHOCTh MKy O0IIUM U MPO(heCCHOHATBHBIM 00pa30BaHHEM.



Ha u3ydenune yueOHoro kypca «['eomerpusi» Ha yriyonéHHoM ypoBHe oTBoauTcs 204 yaca: B 10 kiacce
- 102 gaca (3 gaca B Hegemo), B 11 kiacce - 102 gaca (3 gaca B HEIeIO).

COJAEP/KAHUE OBYYEHUA

10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TMOHATUS cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb, HpocTpaHcTBO. [loHstne 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacnosnokeHHe HpsMBIX B MPOCTPAHCTBE: IIEPECEKAIOIIUECs, [apaJUIeNbHbIE WU
CKpeuuBaromuecs npsamele. IIpu3Haku ckpeluBaromuxcs npsAaMbIxX. llapamienbHOCTh IPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: IapajlIeIbHbIE IPSAMBIE B IPOCTPAHCTBE, MAPAJLUIEIBHOCTh TPEX NPSAMBIX, [1ApaLICIbHOCTD
npsMoil M 1iockoctu. IlapamienbHOe M LEHTpaldbHOE MPOEKTHpOBaHUE, M300pakeHue ¢uryp. OCHOBHBIC
CBOWCTBA NapajjIeNIbHOTO NpOeKTHpoBaHUs. M3o00paxeHue ¢uryp B mnapamienbHOM NpoeKIMU. YTIbl ¢
COHAIIPABJICHHBIMA CTOPOHAMH, YIOJd MEXAYy MNpAMBIMA B IIPOCTpaHCTBE. llapamienbHOCTH IIIIOCKOCTEM:
napaJiesibHble INIOCKOCTH, CBOMCTBA MapajulebHbIX IulockocTeil. ITpocrelinme npocTpancTBeHHbIE (PUTYpBI Ha
IUIOCKOCTH: TETPadp, NapajielIenuIe, IOCTPOCHUE CEUCHUN.

[TepieHAUKYIAPHOCTD MPSAMOW M IUIOCKOCTH: NEPIEHAMKYIISPHBIE MPSMBIE B IPOCTPAHCTBE, NPSMBIC
MapaJuIeIbHbIE U NEPHEHAMKYJSIPHBIE K IUIOCKOCTH, NPU3HAK NEPHEHAMKYISIPHOCTH INPSAMON U INIOCKOCTH,
TeopeMa O MNpsAMON NEPNEHIUKYJIAPHOU IIockocTu. OpToroHalbHOE NpoekTupoBaHue. llepneHnukynsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOH 10 MIIOCKOCTH, IPOEKIHS (PUTYpPHI HA
IUI0CKOCTh. [lepnenauKyasapHOCT INIOCKOCTEN: IPU3HAK MEPIEHANKYIAPHOCTH IBYX IIockocTer. Teopema o
TPEX NMEPIECHAUKYIISIPaX.

VYriael B IPOCTPAaHCTBE: YIroJI MEKAY INPSAMOM M IUIOCKOCTBIO, ABYI'PAHHBIM Yroj, JIMHEHHBIM Yroiu
JIBYTPaHHOTO yria. TpéXrpaHHbli U MHOTOrpaHHble yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAHHOIO yIJa.
CBolicTBa IUIOCKMX U JABYI'PAaHHBIX YIJIOB TpEXrpaHHOro yria. TeopeMbl KOCMHYCOB M CHHYCOB MJIs
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHu

Buzbl MHOTOTpaHHUKOB, pa3BEpTKa MHOrorpanHuka. IIpusma: n-yrossHas npusma, npsiMast 1 HaKJIOHHast
pU3MBbl, OOKOBas U MOJIHAS MOBEPXHOCTh MpU3MbI. [lapannenenunesn, npsiMOYroJibHbIN NapauieIenuIes] U ero
cBoiicTBa. KpaTyaiilmue myTu Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Oitnepa. [IpocTpancTBeHHas TeopeMa
[Mudaropa. Ilupamuga: n-yronbHas mnupaMuja, NpaBUibHAs M yceu€HHas nupamuibl. CBoiicTBa pébep u
OOKOBBIX TpaHel MpaBWIbHOM mMupamuibl. [IpaBuibHbIE MHOTOTPAaHHUKHU: MPAaBUIIbHAS MPU3Ma U MpaBUIIbHAS
nupaMu/ia, IpaBUbHAs TPEYrojabHas MUPaMUIa U MPaBWIbHBIN TeTpasap, KyO. [IpencraBienue o npaBuibHBIX
MHOT'OTPaHHUKAX: OKTadAp, AOAEKAdAp U UKOCAIP.

Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, 1uaroHanu, yrisl. [1nomaas 60KoBON MOBEPXHOCTH U
MIOJTHOM TOBEPXHOCTH MpPSIMOM MPHU3MBI, IUIOLIA/b OCHOBAHUHM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOMN
npusMel. [lnomans OGOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOW MUpPaMHJIbl, TEOpeMa O IJIOLIAAN
YCEUEHHOU MMUPAMUIBI.

CummeTpHst B NMPOCTPAHCTBE. DJIEMEHTHl CUMMETPUHM NPABWIBHBIX MHOTOTpaHHUKOB. CHMMETpHs B
[IPAaBUJILHOM MHOTOIPDAaHHHUKE: CUMMETpHUs MNapajulelenunesa, CUMMETPUS NPABWIBHBIX IPU3M, CUMMETPUS
MIPaBUJIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJIICHHBIE U IIPOTUBOIIOIOKHO HAIIPaBJIEHHbIE BEKTOPBL. PaBeHCTBO BEKTOPOB. JlelicTBus
C BEKTOpaMHU: CJIOKEHHE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKAX BEKTOPOB, YMHOKEHHE BEKTOPA HA YHUCIIO.
CaoiicTBa cioxeHus: BeKTopoB. CBONCTBA YMHOKEHHS BEKTOpa Ha uncio. [loHATHE KOMIUTaHapHBIE BEKTOPHI.
[Ipu3Hak KOMIIIaHApHOCTH TPEX BEKTOpOB. IIpaBmino nmapamnenenunena. Teopema o pasnoXeHUH BEKTOpa IO
TpEM HEKOMIUIAHApHBIM BeKTOpaM. IIpsMoyronpHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl
BeKkTOpa. CBsI3b MEXKIY KOOPAMHATAMHU BEKTOpA U KOOPAMHATAMHU TOYEK. YTOJI Mexay BekTopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB.



11 KUIIACC

Tesa BpameHus

[TonsATHS: UMIMHApPUYECKas TOBEPXHOCTh, KOHMYECKas IMOBEPXHOCTb, c(eprueckass MOBEPXHOCTb,
oOpa3yroiue noBepxHocTeil. Tena BpallleHUs: UWIMHIpP, KOHYC, YyCeUEHHBIH KOHYC, cdepa, map. B3aumuoe
pacrionio)keHre cepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalieHUs Ha
wiockocT. Pa3Béprka nununapa u konyca. Cummerpust chepsl U mapa.

O0béM. OcHOBHEIE CBOICTBA 00BEMOB Tel. Teopema 006 00BEME MPAMOYTOIBLHOTO MapaUIeTIeUIea 1
cienctBus U3 He€. OOBEM MPAMON M HAKIOHHOW MPU3MBI, HWIMHJpA, MHUpaMUAbl U KoHyca. O0bEM 1Iapa u
I1apOBOT'O CErMEHTA.

KomOunanuu Ten BpaimieHUs ¥ MHOTOTpaHHUKOB. [lpu3ma, BriucaHHas B IMJIMHJp, ONKUCAHHAS OKOJIO
mwmHapa. [lepeceuenmne chepsl m mapa ¢ miockocthio. Kacanme mapa u cdepsl miuockoctero. Ilonsitue
MHOTOTpaHHHKA, OMTMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHONW B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS.

[Tnomane MOBEPXHOCTH MIJIMHAPA, KOHYyca, Iiomanb cepsl u e€ dacreil. [lomobue B mpocTpaHCTBeE.
OtHomenne 00bEMOB, IUIONIANIEH MoBepxHOCTeH MonoOHbIX (uryp. IIpeobpazoBanue momoOus, roOMOTETHUS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue cedyeHHiI MHOTOTPAHHHUKOB M Tell BpAalllEHUs: CEYCHHUS LUIUHApa (MapasiebHO U
MEPIEeHIUKYJIIPHO OCH), CEYEHHsI KOHYyca (MapaiedbHble OCHOBAHUIO U IIPOXOSIINE YEPE3 BEPIIMHY), CEUEHHUS
1apa, METOJbl MOCTPOSHUS CEYCHUN: METOJ CIE0B, METO] BHYTPEHHEro MPOECKTUPOBAHUS, METO MepeHoca
CEKYILEH MIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpancTBe. Onepanuu Hajl BekTOopamu. BekTopHOE ymMHOXKeHHE BeKTOpoB. CBOMCTBa
BEKTOPHOTO yMHOKeHHUs. [IpsMoyrosipHas cucTtemMa KOOpAuHAT B mpocTpaHcTBe. KoopAuHATBI BEKTOpa.
Pasnoxxenue Bexkropa 1o 6azucy. KoopauHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH F'€OMETPUUECKUX 3aau.

JBu:KEeHUS B IPOCTPAHCTBE

JBmwxenus npocrpancTBa. OtoOpaxenus. JBrmKkeHus 1 paBeHCTBO (uryp. O0mue cBOHCTBa TBUKECHUH.
Bunel nBrkeHmil: mapanienbHbIi IepeHoc, eHTpalbHasi CHMMETPHS, 3epKallbHas CHMMETPHS, TOBOPOT BOKPYT
npsimoit. [Ipeo6pazoBanus nogodus. [Ipsmas u cepa Ditnepa.

INVIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHET'O OBIIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxknaHcKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh TPAKIAHCKON MO3UIMH 00YYaroIIerocs Kak akTHBHOI'O M OTBETCTBEHHOI'O 4JieHa
poccuiickoro oOmecTBa, MpeICTaBIeHUEe O MaTeMaTHYECKUX OCHOBAaX (DYHKIMOHUPOBAHMUS Pa3IHMUHBIX
CTPYKTYp, SIBJI€HHUH, MNpoLeayp TpakJaHCKOro oOuiecTBa (BBIOOpPBI, ONPOCBI U JAPYroe), yMEHHE
B3aMMO/IEHICTBOBATh C COLIMATIBHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAYECHUEM;

2) NAaTPHOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTb POCCUHCKON TPa’KAAHCKOM MAEHTUYHOCTH, YBAKEHHS K MPOILUIOMY U HACTOSALIEMY
POCCHIICKOM MaTE€MaTHKH, [ICHHOCTHOE OTHOUIEHUE K JOCTHKEHHSIM POCCUMCKUX MATEMATHKOB U POCCUICKOU
MaTeMaTHYeCKOM IIKOJbI, HCHOJb30BaHHWE 3TUX JOCTIKEHHH B JPYIMX HayKaX, TEXHOJIOTUSX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

OCO3HaHHE JIyXOBHBIX LIEHHOCTEW pOCCHIICKOro Hapona, chopMHUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHMS,
9THUYECKOI'O MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTH)KEHUN HAyKH M JEATEIbHOCTBHIO
y4€HOTO0, 0OCO3HAHHUE JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOHYMBOTO Oy yIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3aj]1a4, peLIEHU, pacCcyXIeHUH, BOCOPUUMUYUBOCTD K MAaTEMATUYECKUM aCTIEKTaM Pa3IMYHbIX BUAOB UCKYCCTBA;

5) ¢pu3nyecKkoe BOCIUTAHUE:

c(OPMHPOBAHHOCTh YMEHMS TPUMEHATH MaTeMaTUYeCKUe 3HaHWA B HWHTEpPEcax 3J0pOBOTO U
Oe3onmacHoro oOpa3a >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0pOBBIO (30pOBOE IHUTAHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUH W OTHbIXa, peEryinspHas (u3ndeckas aKTHUBHOCTH), (u3Hueckoe
COBEPILICHCTBOBAHME IIPU 3aHATHAX CIIOPTUBHO-030POBUTEIBHOMN 1EATEIBHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTb K TpYyHy, OCO3HAHHE LEHHOCTH TPYIOJIO0Ms, HMHTEpPEC K pasIuyHbIM chepam
npoeCCUOHATILHON NIeATENFHOCTH, CBA3aHHBIM C MAaTeMaTUKON M e€ NMpPUIIOKEHUSMH, YMEHHE COBEpIIaTh



OCO3HAHHBIN BBIOOp OyayIiel mpodecCHy M pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI, TOTOBHOCTh U
CIIOCOOHOCTH K MAaTeMaTHYECKOMY 00pa30BaHUIO ¥ caMOOOPa30BaHUIO HA TIPOTSHKECHUH BCEH )KU3HHU, TOTOBHOCTh
K aKTHBHOMY YYaCTHIO B PEIICHNUN MPAKTHUECKUX 3314 MATEeMAaTUYECKOW HAIIPABICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHME:

c()OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPhI, MOHMMAHHE BIUSHUS COIHAIBHO- 3KOHOMHYECKHX
MIPOIIECCOB HA COCTOSIHHUE MPUPOTHON M COITUAILHON CPEJIbl, 0CO3HAHUE II00ATBHOTO XapaKTepa IKOJIOTHICCKUX
mpo0JieM, OpUEHTAIMs Ha IPUMEHEHHE MAaTEeMaTHISCKUX 3HAHUH I pEIICHUS 3a7a4d B 00JIaCTH OKPYKAIOIICH
Cpebl, IUTAaHUPOBAaHUE MTOCTYIKOB U OIEHKU MX BO3MOXKHBIX TIOCJICICTBHI JIJISl OKPYXKAFOIIEH Cpelibl;

8) HeHHOCTH HAYYHOTr'0 MO3HAHNS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OO0IIECTBEHHOH IPAaKTUKH, TOHUMAaHUE MAaTeMaTHIECKOM HaAYKH KaK C)ephl YEIIOBEUECKOM 1A TEIbHOCTH, ATAIIOB
e€ Pa3BUTHUA U 3HAYUMOCTH Ui Pa3BUTUS LIMBUIM3ALMH, OBJIAJCHHUE SI3bIKOM MAaTEMaTHKU M MaTeMaTHYeCKOH
KyJIBTYpOH KakK CPEJICTBOM IO3HAHUS MHUPA, FOTOBHOCTb OCYIIECTBIIATH MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeSTEIbHOCTh MHMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTe/IbHBbIE YHHMBepCcAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble jornyeckue nelicTBus:

— BBUIBJIATh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEeMAaTHYECKUX OOBEKTOB, IMOHATHU,
OTHOLICHUHA MEXAY MOHATHSAMHU, (OPMYJIUPOBATH ONpEACICHUsS IOHATHH, yCTaHABIMBATh CYLECTBEHHBIH
MIPU3HAK KJIACCU(PUKALMU, OCHOBAHUS JIJ1s1 0000IIEHUS U CPABHEHUSI, KpUTEPUHU TPOBOAMMOIO aHAJIN3A;

— BOCIPUHHUMATBh, (POPMYIUPOBATH 1 IPEOOPA30BLIBAT CY)KCHHSI: yTBEPAUTEIbHbIEC U OTPULIATENIbHbIE,
€/IMHUYHBIE, YaCTHbIC U OOIIKE, YCIOBHBIE,

— BBIIBJIATh MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTHBOpEYMs B (PaKTax, JaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSX, IPEJIaraTh KPUTEPUH JIJIs BRISIBIICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;

— JlenaTh BBIBOJBI C CIIOIb30BAHNEM 3aKOHOB JIOTUKH, €TYKTUBHBIX U UHYKTUBHBIX YMO3aKIIOUEHUH,
YMO3AKJIFOUEHUH 110 aHAJIOTHH;

— MPOBOJUTH CAMOCTOSATEIBHO JIOKA3aTelNbCTBA MATEMaTHYECKUX YTBEPXKACHUHM (IpsiMble U OT
MIPOTUBHOT0), BBICTPAWBATh APryMEHTAIMI0, NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

— BBIOMpATh crioco0 perieHus yueOHo! 3a7jau (CpaBHUBATh HECKOJIBLKO BApUAaHTOB PEILIEHUs, BBIOMPATh
HaunboJee MOAXOIAIMNN C yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebckme 1eicTBUSA:

— MHCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATEIbCKUNA MHCTPYMEHT MO3HAHUSI, (POPMYIUPOBATH BOMPOCHI,
¢bukcupyoomue NpoTUBOpeUHre, MpobdiaeMy, ycTaHaBIMBaTh HCKOMOE M JaHHOE, (OpPMHUPOBATH THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

— TIPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, MCCIENOBAHUE IO YCTAaHOBIEHUIO
0CcOOEHHOCTEeH MaTeMaTHYeCKOro o0ObEKTa, ABJICHHUS, IPOIIecCa, BHIBICHUIO 3aBUCUMOCTEN MEX]ly 0ObeKTaMH,
SIBIIGHUSIMU, TIPOLIECCAMU;

— CaMOCTOATENIbHO  (OpMYJIMpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yiabTaTaM IPOBEAEHHOTO
HaOJI0ICHNUS, UCCIIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJIYUYEHHBIX PE3YyIbTaTOB, BEIBOJOB U 0000IEHUI];

— TPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IMpoliecca, a TaKXKe BBIIBUTATh MPEANOIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

— BBIABIATH ACQUIUTH HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JJIi OTBETAa Ha BOMPOC U JJISI PELICHUS
3aJ1auy;

— BbIOMpaTh MHPOPMALIMIO U3 UCTOYHHUKOB PA3IUYHBIX THIIOB, aHAIU3UPOBATh, CUCTEMATH3UPOBATh U
MHTEPIPETHPOBATH UHPOPMALIUIO PA3TUUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS;

— CTPYKTYpHpOBaTh HHGOpPMAIUIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (GopMax, HIUTIOCTPUPOBATH
rpapuyuecKy;

— OILIEHUBAaTh HAJEKHOCTh MH(OPMAIIMH 10 CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

O0menue:

— BOCIPUHMMATh U (POPMYJIUPOBATH CYKACHUS B COOTBETCTBUU C YCIIOBUAMM U LIEJIIMU OOLLEHMUS, SICHO,
TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y
pelIeHns 3a1a4l, KOMMEHTHUPOBATh MOJIYYEHHBIN pe3yibTar;



— B Xo0ze 00CyX/IeHHus 3a/1aBaTh BONPOCHI IO CYLIECTBY OOCYKIaeMOM TeMbI, IPOOIEMBI, perraeMoi
3aJ1a4uM, BBICKA3bIBATh MJIEU, HALIEJICHHbIE HA MOMCK PELIEHUS, COMOCTABIISTh CBOM CYXJIEHHUS C CYXKIACHUSIMU
ApYyrUX YYaCTHMKOB JHajora, OOHapyXMBaThb pa3JIM4Me€ U CXOJACTBO IO3UIMHA, B KOPPEKTHOH (opme
(bopMyIHpOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

— MNPEACTaBIATh  pEe3yJbTaTbl PEIICHUS  3aJadd, OKCIEPUMEHTa, HCCIECIOBaHUSA, IPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BRICTYIJICHUS C YIETOM 33J1a4 IPE3EHTAIlMHA U OCOOCHHOCTEH ay TUTOPHH.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranusanus:

— COCTaBJIAThH IUIaH, aJITOPUTM PELICHMs 3a7ayd, BbIOMpaTh CIOCOO peleHHs C yYETOM HUMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI ¢ yu4EToM
HOBOH MH(OpMaIUH.

CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:

— BJAJETh HaBBIKAMU I[IO3HABATENBHOM pe(IeKCHMH KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUI H
MBICIMTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAAETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca
pe3yJibTaTa pelieHUs: MaTeMaTU4eCKON 3a1a4H;

— TpEeABUAETH TPYIAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh MPU PELIEHUH 33Ja4l, BHOCUTb KOPPEKTHBHI B
JESTeTHbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX ONIMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OIICHHMBaThb COOTBETCTBUE pe3yJibTaTa LEIU MU YCIOBUSAM, OOBACHATH NPUUUHBI JOCTHKEHUS WU
HEIOCTHKEHUS PE3YNIbTAaTOB JESATEIbHOCTH, HAXOUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

— IIOHMMAaTh U HCIOJb30BATh NMPEUMYIIECTBA KOMAaHIHON M WHAMBUIYAIbHOM pPabOThl MpU pELICHUU
y4eOHBIX 3a/1a4, IPUHUMATh 11€]1b COBMECTHOMN /1€ TEIbHOCTH, IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHON paboTBhI,
pacrpenenats BUABI paboT, JOTOBAPHBATHCSA, OOCYXIATh MPOLECC U PE3yNbTaT paboThl, 0000MATh MHEHUS
HECKOJIBKUX JIHOJEH;

— y4acTBOBAaTh B IPYMIIOBBIX Gopmax paboTsl (00CykaeHusl, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBD) U
UHBIE), BBINOJHATH CBOI 4acTh PabOTHl M KOOPIAMHUPOBATH CBOM JEHCTBHUS C APYTMMU WIEHAMU KOMAaHJbI,
OLIEHMBAaTh KaueCTBO CBOETO BKJaJa B OOMIMH MPOAYKT MO KPUTEPHUSIM, CHOPMYIHMPOBAHHBIM Y4YaCTHUKAMHU
B3aUMO/ICHCTBUS.

NPEAMETHBIE PE3YJIbTATbBI

K konny 10 ky1acca o0yyaromuiicss Hay4YuTCs:

— CBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATHSIMH CTEPEOMETPUN IIPU PELIEHUU 33/1a4 U MPOBEIECHUN
MaTEMaTHYECKUX PACCYKIECHUMN;

— TPUMEHSTh aKCUOMBI CTEPEOMETPHH U CJIE/ICTBUS U3 HUX MPHU PEUICHUH F€OMETPUUECKUX 3ajiay;

— KJIaccu(UIMpOBaTh B3aMMHOE PACIOJI0KEHUE MPSAMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B MPOCTPAHCTBE,
MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

— CcBOOOJIHO ONMEpPHPOBATh MOHATHSMHM, CBSI3aHHBIMH C YIJIaMH B IPOCTPAHCTBE: MEXJY HNPSIMBIMHU B
IIPOCTPAHCTBE, MEXKY NIPSMON U IIIOCKOCTBIO;

— CBOOOJHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOTPAHHUKAMH;

— CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (Ipu3Ma, MUpamMKia, IPSIMOYTOJIbHBII
napajuiesienumnes, Kyo);

— KJaccu(uuupoBaTh MHOTOIPAaHHUKH, BEIOWpas OCHOBaHMS IS KIacCU(DUKAIIH;

— cBOOOJIHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C CEYEHUEM MHOTOI'PAHHHUKOB IJIOCKOCTHIO;

— BBINOJIHATH MapaJljIeNIbHOE, IIEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE (UTYp Ha IJIOCKOCTb,
BBITIOJHATH U300pakeHus (UTyp Ha MIOCKOCTH;

— CTPOHMTH CEYEHHUS MHOTOIPAaHHHMKOB pPa3IMYHBIMH METOJAMH, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

— BBIYHUCIIATH IUIONIAIU TTOBEPXHOCTEH MHOTOIPAaHHUKOB (MIpU3Ma, MUpaMUAa), TEOMETPUUECKUX Tell C
npuMeHeHueM Gpopmyi;

— cBOOOJIHO ONEpUPOBATh MOHATUAMHU: CHMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh MU IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHHU (UTYPHI;

— CBOOOJIHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPAMHATaM B IPOCTPAHCTBE;

— BBINOJHATh ACUCTBUS HaJl BEKTOPaMU;



— pelarth 3aJa4d Ha JOKa3aTelbCTBO MAaTEMaTUYECKUX OTHOLICHUN M HAXOXKIECHUE I'e€OMETPUYECKUX
BEJIMYUH, IIPUMEHSAS U3BECTHBIC METOABI IPU PEIICHMH MAaTEMaTUYECKHUX 3a4ad IOBBIIICHHOIO U BBICOKOTO
YPOBHS CIIOKHOCTH;

— MPUMEHATH NPOCTEHIINE IPOTPAMMHBIE CPEACTBA U IIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIPU
PEILIECHNN CTEPEOMETPUYECKHUX 3a/1a4;

— U3BJIEKaTh, TPEOOPA3OBBIBATE W HMHTEPIPETUPOBATH HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U pUCYHKAX;

— IIPUMEHATH IIOJy4YEHHBIC 3HaHMS Ha MPAKTUKE: CPAaBHHUBATh M AHAJIM3UPOBATH pEaJIbHbIC CUTYalUH,
IIPUMEHSATh U3yYEHHbIE IOHATHS B POLIECCE IOUCKA PEIIEHUS] MaTeMaTHYeck c(hOpMyIMPOBAHHON MTPOOIIEMBI,
MOJCIIMPOBAaTh pPEAIbHBIC CUTyallUd Ha S3bIKE TI'€OMETPUH, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T'€OMETPHUECKUX MOHATHH M TeopeM, ammapara ainreOpbl, peliaTh MPaKTHUYECKHe 3ahauH,
CBSA3aHHBIC C HAXO0KJICHUEM I'€OMETPUUECKUX BEIIMUNH;

— HMETb NPEJICTaBIEHUs 00 OCHOBHBIX 3Talax pa3BUTUSA T€OMETPUM KaK COCTAaBHOM 4acTu (yHAaMEHTa
pa3BUTHS TEXHOIOTHH.

K konmy 11 kiacca o0yyaronuiicss Hay4uTcs:

— CcBOOOJIHO OTIEPHPOBATH MOHSATHIMHM, CBSI3aHHBIMH C IMJIMHIPUYECKON, KOHUYECKOH U ceprueckoit
MOBEPXHOCTSAMH, OOBSACHITH CIIOCOOBI MTOJTydEHHS,;

— OIEepUPOBATh OHATUAMH, CBSI3aHHBIMU C T€JIAMU BPAILEHUS: IMIIMHAPOM, KOHYCOM, Cepoii U mapom;

— pacrio3HaBaTh Tejla BpaleHus (LUJIMHIP, KOHYC, cdepa U map) U 00bACHATh CIOCOOBI MOTY4EHUs Tel
BpalllCHNUS;

— KJaccu(uuMpoBaTh B3aMMHOE PACIIONOKEHHE CHEPHI U TUIOCKOCTH;

— BBIUUCIIATH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpalleHHs, OOBEMBI W IUIOIIAIU
MIOBEPXHOCTEN MHOTOTPAaHHUKOB U TEJI BPALLCHUS, TEOMETPUUYECKHX TeJl C IPUMEHEHUEM (HOpMYIT;

— CBOOOJHO oOmepupoBaTh IOHATUSIMU, CBSI3aHHBIMM C KOMOMHAaLMsIMM T€Jl BpALIEHUS U
MHOTOTPaHHUKOB: MHOTOIPAaHHUK, BIHMCAHHBIN B cepy M omucaHHbI OoKoso chepsl, chepa, BnHUcaHHAs B
MHOTOTPaHHUK WX TEJIO BPALLEHUS;

— BBIYHMCIIATH COOTHOLIEHUS MEXIy IUIOIAAIMU TOBEpXHOCTEH M 00bEMaMH MOAOOHBIX TEI;
n300paxaTh U3ydaemble (PUTypBl, BBINOIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTb CEUEHUs Tell BpallleHus;

— W3BJEKaTh, HWHTEPIPETUPOBaThL U MpeoOpa3oBbIBaTh HH(POPMALMI0O O IPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX UTypax, MPeACTaBIECHHYIO Ha YEPTEKAX U PUCYHKAX;

— cBOOOJIHO OMEPUPOBATH NOHATHEM BEKTOP B IPOCTPAHCTBE; BBHIIIOIHATH ONEpallUU HaJl BEKTOPAMU;

— 3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIMHAT;

— pemiatb TEeOMETPUYECKHE 3aJaud Ha BBIYUCIEHHWE YIJIOB MEXIY HpPSIMBIMU U IUIOCKOCTSAMH,
BBIUHCIICHHE PACCTOSIHUM OT TOUKH JI0 MJIOCKOCTH, B I€JIOM, HA IPUMEHEHHE BEKTOPHOKOOPAMHATHOTO METO1a
IIPY PELICHUN;

— CBOOOJHO OMEpUPOBATH MOHSTUSIMM, CBS3AHHBIMH C JABM)KEHHEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
JIBIDKCHHIA,

— BBINOJHATE W300pakK€HHs MHOTOTPAHHUKOB M TeN BpallleHWs IpH Mapajule]bHOM IepeHoce,
LEHTPAIbHOW CUMMETPHH, 3€pPKaJIbHOW CUMMETPHUH, IPH IOBOPOTE BOKPYT NMPSIMOH, MpeoOpazoBaHus MO100US;

— CTPOUTH CEYEHHS MHOTOTPAaHHMKOB M TEJ BpallleHUs: CeUeHus IIMHApa (mapamieinbHO U
MEPIEeHIUKYJIIPHO OCH), CEYeHHsI KOHYyca (MapaiebHble OCHOBAHHIO U IPOXOSIINE YePe3 BEPIINHY), CEUSHUS
niapa;

— MHCIIOJIb30BaTh METOJIbI MMOCTPOECHUS CEYCHHI: METO/1 CJIEe/I0B, METO/I BHYTPEHHErO MPOEKTUPOBAHHUS,
METO/I IEpEeHOCca CEeKYIIeH MI0CKOCTH; JOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

— MpPUMEHATh T'eOMeTpHuYecKue (HaKThl A PELICHHUs] CTEPEOMETPUYECKUX 3ajay, MpPEeroararoImx
HECKOJIBKO IIIaroB PeIleHus, €ClIM yCIOBHS MPUMEHEHUs 3aJJaHbl B SBHOW U HESIBHOW (popme; periaTh 3a1a4u Ha
JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUM U HAX0X/I€HNE T€OMETPUYECKUX BEJTNUMH;

— TIPUMEHATH NPOTrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMBI IIPH PEIICHUU
CTEpEOMETPUYECKHX 33/1a4;

— TIPUMEHSATH MOJTYYECHHbIE 3HAHUS Ha NPAKTUKE: CPaBHUBATh, AHAJIM3UPOBATh U OLIEHUBATh PEaJIbHbBIE
CUTYalluy, IPUMEHATh U3yUCHHBIE [TOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE NTOUCKA PELIEHUS MAaTEMATUUECKU
c(opMyIHpOBaHHONW MPOOIEMBI, MOIEIUPOBATh pEalbHbIE CUTYallMM Ha fA3BIKE TI'€OMETPHM, HCCIEI0BAThH



MMOCTPOCHHBIE MOJEIH C KCIIOJIb30BAHHEM T'€OMETPUYECKUX MOHATHI M Teopem, ammaparta anreOpbl, periarhb
MIPAKTUYECKUE 337a4H, CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUYECKNUX BEIUYMH;

— HMETh MPEICTaBICHHS 00 OCHOBHBIX 3Tallax pa3BUTHs T'€OMETPUU KaK COCTaBHOW 4acTH QyHIaMEeHTa
Pa3BUTHUS TEXHOJIOTHM.



10 KJIACC

TEMATHYECKOE INTAHUPOBAHMUE

n/n

KoanuecTBo 4yacoB

HaumeHoBaHMe pa3/iesioB U TeM
NPOrpaMMbI Bcero

KoHTpoJibHBIE
padoThl

IIpakTHyeckue

padoThl

JuekTpoHHbIE ({UpoBHIE)
oOpa3oBaTe/IbHbIE PecypChbl

BBenenue B crepeoMeTpuro

Bzaumnoe PacCroIOKEHUE NPAMBIX
B ITPOCTPAHCTBC

ITapannensHOCTh NPSAMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE

[epneHaNKYyIApHOCTD MPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE

YIyBl U paccTOSHUS

MHOrorpaHHuK1

BekTops!l B IpocTpaHcTBE

[oBropenue, ob6odIICHNE I
cHCTeMAaTH3alusI 3HAaHU I

OO01Iee KOJIMYECTBO YaCOB 10
nporpamMmme

ITOYPOYHOE IIVTAHUPOBAHUE

n/n

Tema ypoka

KoJu-Bo
4acoB

Jlara

Inan |

IIpumeuanue
dakr p

BBenenue B crepeoMeTpUIo

OcCHOBHBIE NpaBUIIa H300paKEHUS HA PUCYHKE TUIOCKOCTH,
MapajuIeNIbHBIX MPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka

ITonaTus crepeoMeTpuu: TOUKa, MpsiMasi, IIIOCKOCTb,
npocTpancTBo. OCHOBHBIE NIPABUIIA H300paXKEHUsI HA
PHUCYHKE IUIOCKOCTH, MapajuIeNIbHBIX MPSIMBIX (OTPE3KOB),
CepeluHbl 0Tpe3Ka

INonsTrs: nepecekaronrecs MIOCKOCTH, IEPeCeKaronecs
IpsiMasi ¥ MI0CKOCTh; MOJIYIPOCTPAHCTBO

INonsTHs: nepecekaronrecs MIOCKOCTH, IEPeCeKaronecs
IpsiMasi ¥ MI0CKOCTh; IOJIYIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHre MPOCTEHIINX
MIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIONIMX 00BEKTOB

MHoTrorpaHHHKH, H300paXeHHEe POCTEHIINX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 00BEKTOB

AXCHOMEI CTCPCOMCTPHUHU U NICPBLIC CICACTBUSA U3 HUX

AXCHOMEI CTCPCOMCTPHUHU U NICPBLIC CICACTBUSA U3 HUX

AXCHOMEI CTCPCOMETPHUHU U NIEPBLIC CICACTBUS U3 HUX.
Cnoco0sl 3aaHus MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBEC.
O6o03HaueHUsS IPAMBIX U INIOCKOCTEH

N3o0paxxeHne ceueHni MupamMuIpl, Kyoa U MpU3MBbl, KOTOPbIE
TIPOXOJAIT uepe3 ux péopa. MzobpaxeHue nepeceuecHus
MIOJIyYEHHBIX IUIOCKOCTEH. PackpalirBaHyue MOCTPOEHHBIX
CEYEHU pa3HbIMU 1IBETAMU

W3obpakenne cedeHnit THpaMHIb], Ky0a U IPU3MBI, KOTOPHIE
MIPOXOJIAT Uepes3 ux peopa. M3o0pakeHue nmepeceueHus
MIOJIyYEHHBIX IUIOCKOCTEH. PackpalirBanyue NOCTPOEHHBIX
CEYEHU pa3HbIMU 1IBETAMU

W3obpakenne cedeHnit mupaMuIsl, Ky0a U IPU3MBI, KOTOPBIE
MIPOXOJIAT Uepes3 ux peopa. M3o0pakeHue nmepeceueHus
TIOJTYYSHHBIX TUIOCKOCTEH. PackpaimBaHue MoCcTpoeHHBIX
CEUCHUH Pa3HbIMU LIBETAMU

N3o0paxxeHne ceueHni MupamMuIpl, Kyoa U Mpru3Mbl, KOTOPbIE
IIPOXOJAT uepe3 ux péopa. MzobpaxkeHue nepeceucHus
MOJYYSHHBIX TUIOCKOCTEH. PackpamBaHue mocTpoeHHbBIX
CCUCHUH Pa3HbIMU LIBETAMU

MCTOIL CJICAOB IJIA MMOCTPOCHUSA CEeUeHMI

Mertoa cnenoB ajist noctpoeHus cedeHuit. CBoicTBa
TepeceyeHuid MPSIMbIX U IJIOCKOCTEH




MeTox cnenoB st mocTpoeHus cedeHmit. CBoHCTBa
TepeceyeHuid MPSIMbIX U IJIOCKOCTEH

[TocTpoeHue ceueHuit B mupamue, kyoe mo TpéM Toukam Ha
pe€opax. Co3naHue BBIHOCHBIX YEPTEXKEH U 3aITUCh IIaroB
MTOCTPOCHUS

[octpoenne ceuenuii B mupamusae, Kyoe o TpéM Toukam Ha
pé€bpax. Coznanne BRIHOCHBIX YePTE)KEH U 3aIiCh [IaroB
MIOCTPOCHUS

[octpoenne ceuenuii B mupamusae, Kyoe o TpéM Toukam Ha
pébpax. CozaaHue BBIHOCHBIX YEePTEKeH M 3alHCh 11aroB
MIOCTPOEHUS

[Mocrpoenue ceuennii B nupamusie, Kyoe no TpéM Toukam Ha
pébpax. CoznaHue BBIHOCHBIX YEPTEKeH M 3alHCh 11aroB
MIOCTPOEHUS

IToBropenue manuMerpuu: Teopema o IPONOPIHOHATIBHBIX
otpeskax. [lomodue TpeyroibHUKOB

IToBropenue mnanumerpun: Teopema Menenas. Pacuers! B
CEYEHMAX Ha BBIHOCHBIX uepTekax. McTopus pa3BUTHS
IJIAHUMETPUU U CTEPEOMETPUH

KonTpoabnas padora " AKCMOMBI cTepeoMeTpHH.
Ceuenns"

B3anMHoe pacnosio:keHHe NPSIMbIX B IPOCTPAHCTBE

Bzaumuoe PaCIOIOKCHUEC NTPAMBIX B IPOCTPAHCTBEC.
CerH.[I/IBaIOH.[I/IeCﬂ IpsAMBIC. HpI/ISHaKI/I CKPCIIMBAOIIUXCA
IIPAMBIX. Hapannem,HLIe IIPAMBIC B IIPOCTPAHCTBEC

Teopema o cyIecTBOBaHWH M €IUHCTBEHHOCTH IPSIMOM
napajyiesIbHOM TaHHOW MPSIMON, MPOXOASILEN Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIexKallel Ha JaHHOH npsMoil. Jlemma o
NepeCcedeHIH APAIUICIBHBIX IPSIMBIX MII0CKOCTHIO

[MapannensHOCTB TpeX NPSMBIX. Teopema o TpEX
MapajuIebHBIX MPSIMBIX. TeopeMa 0 CKPenBaIONTIXCS
MIPSIMBIX

[MapannensHoe mpoekTHpoBaHue. OCHOBHBIE CBOMCTBA
MapajuiebHOTO MPOeKTHpoBaHus. M300paxeHne pa3HbIX
¢buryp B mapauieabHON NPOSKIUU

IlenTpasibHas IpoeKUMs. YIoJl ¢ COHAPABIEHHBIMU
CTOPOHAMM. YTOJI MEX]y IPSIMBIMU

3ajaun Ha 10Ka3aTeIbCTBO U UCCIEA0BAHUE, CBA3aHHbIE C
PacIOIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

HapaJ’lJ’leJ’leOCTb NpsAAMbBIX U IJIOCKOCTEH B MPOCTPAHCTBE

ITonATHs: napayenbHOCTh NPSIMOM U MJIOCKOCTH B
npocTtpaHcTBe. [Ipu3Hak napaineabHOCTH IPSAMOM 1
m10ckocTu. CBOMCTBA MapaIebHOCTH MPSIMOU U TIOCKOCTH

l'eomeTprueckue 3a1auu Ha BBIYHCICHNUE U JOKAa3aTEIbCTBO,
CBSI3aHHBIE C MAPAJIEIbHOCTBIO NPSMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

IMocTpoenue ceueHus:, MPOXOASIIETO Yepe3 NaHHYIO IPSAMYIO
HA YepTeXe U NapajIeNIbHOTO APYroi mpsiMoil. Pacuér
OTHOILIEHUH

[MapannensHas NpoeKuys, NPUMEHEHHUE I HOCTPOSHHUS
ceueHnii kyba n napamenenunena. Coiictea
napajuieNienunea ¥ Npu3Msl

[TapannenbHble muockocTu. IIpu3Haku napamienbHOCTU ABYX
IJIOCKOCTEN

Teopema o napaieIbHOCTH U €AMHCTBEHHOCTH TIJIOCKOCTH,
MPOXOJAIEH uepe3 TOUKY, HE MPUHAICKAILYIO JaHHON
TUIOCKOCTH U CIEICTBUS U3 HEE

CBoiicTBa MapauIeIbHBIX MIIOCKOCTEH: O MapaljIeTbHOCTH
MIPSIMBIX TIEPECEUCHHS IPU TIEPECEUSHUH ABYX TapalIeIbHBIX
IJIOCKOCTEN TPeThel

CBoiicTBa mapauedbHBIX IIOCKOCTEH: 00 OTpe3Kax
MapaJuICIbHBIX MPSIMBIX, 3aKITFOYEHHBIX MEKITY
MapajuIeIbHBIMU TIOCKOCTSMU; O TIEPECEUCHUH TPSMOMA C
JIBYMsI TTApaJUICTbHBIMHU TUIOCKOCTSIMU

Ilepnen MKy PHOCTH NPSAMBIX U IVIOCKOCTEl B IPOCTPAHCTBE




IToBTOpenue: Teopema [Iudaropa Ha TIOCKOCTH

[ToBTOpEeHME: TPUTOHOMETPHS MIPSIMOYTOIBHOTO
TPEyToJIbHAKA

CBoiicTBa Ky0a ¥ IPSMOYTOJILHOTO Tapauiesienumne/a

Beruncienne AMMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM
TapaJuIeIIeIHIe IS

[lepneHauKyasspHOCTH NPSIMON U TIOCKOCTH.
[Ipu3Hak nepneHIuKyIsIpHOCTH NPSIMOH U MIIOCKOCTH

[lepneHauKyasspHOCTH NPSIMON U TIOCKOCTH.
[Ipu3Hak nepneHIuKyasIpHOCTH NPSIMOH U MIIOCKOCTH

Teopema 0 CylIeCTBOBaHUU M €AUHCTBEHHOCTHU IPSIMOH,
IIPOXOAAIIEH Yepe3 TOUKy IPOCTPAaHCTBA U
MEepIeHANKYISIPHON K INIOCKOCTH

IInockoctu u NEPHNCHAUKYISIPHBIC UM TTPAMBIC B
MHOTOI'paHHHUKaAX

IInockoctu u NEPHNCHAUKYISIPHBIC UM TPAMBIC B
MHOTOI'paHHHUKaX

Ilepnenaukynsp u HakinoHHasA. [locTpoeHue nepneHauKyspa
W3 TOYKU Ha IPSIMYIO

Ilepnennukynsp u HakinoHHad. [locTpoeHne neprneHauKynsapa
W3 TOYKU Ha OPSIMYIO

Teopema o Tpéx nepneHAMKynspax (mpsiMasi 1 odparHas)

Teopema o Tpéx nepneHAMKynspax (mpsiMasi 1 odparHas)

Yron Mexay CKpelMBarOIIMMUCS MPSMbBIMU

ITouck neprneHuKyISPHBIX IPSIMBIX C IOMOIIBIO
MEePIEHANKYISIPHBIX IOCKOCTEN

OpTOFOHaJ'ILHOC IIPOCKTUPOBAHUC

IMocrpoenne ceuennii kyba, NpU3MBbI, TPaBHIBHOW TMPAMHU/IBI
C TIOMOIIBI0 OPTOTOHAIPHON IPOEKIINH

IMocTpoenne ceuennii kyba, NpU3MBbI, TPaBHIBHOW THUPAMHU/IBI
C TIOMOIIBI0 OPTOTOHAIHPHON IPOEKIINH

CI/IMMCTpI/IH B IPOCTPAHCTBE OTHOCHUTCIIBHO INIOCKOCTH.
IlnockocTu CI/IMMeTpI/Iﬁ B MHOT'OI'Pa@HHHKaX

[Tpu3Hak nepneHANKYIIPHOCTH MPSIMON M TUTIOCKOCTH Kak
CIIE/ICTBHE CHMMETPUH

[TpaBuIbHBIE MHOTOTPaHHUKH. PacuéT paccTosHU OT TOUKH
JI0 MIIOCKOCTH

IIpaBusibHBIE MHOTOTPaHHUKHU. PacuéT paccTosHUN OT TOUKH
JI0 IJIOCKOCTH

CnocoObl OIyCTUTH NEPIEHANKYISPbI: CAMMETPHSL, CIIBUT
TOUKH [0 NaPAJLIEIBHON NPSIMOKI

CrBur no HemapaJuIeIbHOM MPSIMOM, N3MEHEHHE PAaCCTOSHUM

KonTtpoanHas padora ""B3auMHoe pacnosoxenne NpsaMbIX
U IJIOCKOCTell B mpocTpaHcTie'

Yriibl 1 paccTosiHus

[ToBTOpeHMe: yroy MeXay IPSIMBIMU HA TUIOCKOCTH,
TPUTOHOMETPHS B IIPOU3BOJIEHOM TPEYTOJIBHHUKE, TEOpeMa
KOCHHYCOB

[ToBTOpEHME: YOI MEXY CKPELUIMBAIOIIMMHUCS IPSIMBIMHU B
IIPOCTPAHCTBE

reOMeTpI/I‘-IeCKI/Ie METO/IbI BBIYUCIICHUA yIJIa MEXAY NPAMBIMHA
B MHOTOT'paHHUKaX

JIByrpanHsiii yrosa. CBOHCTBO JTMHEHHBIX YITIOB IBYTPAaHHOTO
yIiia

HepHeHZ{I/IKyJIHpHLIC miockocty. CBOMCTBA B3aNMHO
NEPHOCHAUKYIISIPHBIX IUIOCKOCTEH

[Ipu3Hak nepneHAnKyISIpHOCTH IIOCKOCTEH; TeopeMa o
IpsSIMOIl epecedeHus IBYX MI0CKOCTEHN NepPNeHAUKYISIPHBIX
TpeTbel MI0CKOCTH

HpHMoyI‘OHLHHﬁ napaJICJICTIUIICA; Ky6, U3MEpPCHU,
CBOICTBa MPAMOYTOJIbHOT'O ITapaJUICJICTIUIICAA

Teopema o AuaroHanu NpsIMOYTOJIbHOTO Mapajuieenunena u
CIICICTBHE U3 HEE

CrepeoMeTprdecKre U MPUKIIAAHBIC 3aJa4H, CBSI3aHHEIEC CO
B3aMMHBIM PACHOJIOKEHHEM IPSIMBIX H TUIOCKOCTH




[ToBTOpeHwme: CKpemuBaroIecs IpsAMbIe, ITapalIeIbHbIC
IUIOCKOCTH B CTAHIAPTHBIX MHOTOTPAaHHUKAX

ITapa mapasuienbHBIX MIIOCKOCTEN HA CKPEUTUBAIOIINXCS
MIPSIMBIX, PACCTOSTHUE MEXK/Ty CKPEIIUBAIOIINMUCS IPSIMBIMA B
MIPOCTHIX CUTYAIHAX

PaccrosiHue OT TOUKM 10 INIOCKOCTH, PACCTOSHUE OT NMPSIMON
JI0 TIIIOCKOCTH

Brruncnenue paccTOSHUN MEXIY CKPEIIMBAOILUMUCS
MIPSIMBIMH C TIOMOIIIBIO NEPICHIUKYIISIPHOH IJIOCKOCTH

TpéxrpaHHbIN yron, HEPABEHCTBA I TPEXIPAHHBIX YIJIOB.
Teopema IIudaropa, TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO yTia

DIEeMEHTHI CepUICCKON TCOMETPHH: TCOAC3NUCCKUE THHUU
Ha 3emie

KoHnTpoJsbHas padora " Yrisl u paccTosinus'

MHOrorpaHHUKH

CuctemaTtu3anus 3HaHUH "MHOTOIpaHHUK U €T0 3JIeMEHTH!"

ITupamuna. Buas! nupamup. IlpaBunbsHas nupamuaa

ITpusma. IIpsiMas u HaknoHHas npusMsl. [IpaBunbpHas npuszMa

IIpsimoii napaienenunen, NpsiMOyroibHbII
napauiesnenumnes, Kyo

Brinykisle MHOrorpanHuky. Teopema Ditnepa

Brimykisie MEHOrorpanHuky. Teopema Diinepa. [IpaBunbHele
U TIOJIyNIPaBIJIbHBIE MHOTOTPAHHUKHI

KonTpoJannas padora "Muororpanuuku'

BexTophl B IpocTpaHCcTBe

IlonsTue BCKTOpAa HAa MJIOCKOCTH U B MIPOCTPAHCTBC

CyMMa BEKTOpOB

Pa3HoCTh BEKTOPOB

IIpaBuio napamuienenunena

YMHOXEHHE BEKTOpa Ha YUCIIO0

Pasnoxenue BekTopa 1o 6a3ucy TpéxX BEKTOPOB, HE JISKAIIIX
B OJIHOM IJIOCKOCTHU

CkassipHO€ MPOU3BEICHUE

Brluncnenue yrina Mex1y BEKTOpaMu B TPOCTPAHCTBE

IIpocrelimue 3a1a4u ¢ BEKTOpaMu

IIpocrelimue 3a1a4u ¢ BEKTOpaMu

IIpocrelimue 3a1a4u ¢ BEKTOpaMu

IIpocrelimue 3a1a4u ¢ BEKTOpaMu

IHoBTOpeHMe 1 00001IEHNE

O00011eHNE U cUCTEMATU3aIUs 3HAHUI

O00011eHHE U cCUCTEMATU3aIUs 3HAHUI

HroroBasi KOHTpoJabHasi padoTa

HroroBasi KOHTpoJabHasi padoTa

O0001IeHNE U CHCTEMATH3AINAS 3HAHUN




11 KIIACC

TEMATHYECKOE INTAHUPOBAHMUE

n/n

KoanuecTBo 4yacoB

HaumeHoBaHMe pa3/iesioB U TeM

nporpaMmmsl Bcero
porp padoThl

Konrpoannnie | IIpakTHyeckme

padoThl

JuekTpoHHbIE ({UpoBHIE)
oOpa3oBaTe/IbHbIE PecypChbl

Amnanutndeckas reoMCTpust

[oBropenue, 0600IICHNE U
CHUCTEeMaTH3allHsl 3HAHUN

Teua BpaleHus

O0OBEM MHOTOrpaHHUKA

[Tnomaau moBepxXHOCTH U 0OBEMBI
KpYDJIBIX TeJl

JBroxeHMs

[oBropenue, ob6odIIcHNE I
cUCTeMaTH3aIns 3HaHUH

O011ee KOJIMYECTBO YaCOB 10
nporpamMmme

IHOYPOYHOE IIVTAHUPOBAHHUE

Ne
n/n

Kou-Bo

Tema ypoka
yp 4acoB

JlaTta

Inan |

IIpumeuanue
dakr p

AHaJIUTHYECKAN reomerpust

[ToBTOpenue Tembl "KoopauHaThl BEKTOpa HA MIIOCKOCTH U B
poCTpaHCTBe"

[ToBTOpenue Temsl "CkansipHOE IPOU3BEAEHHE BEKTOPOB"

[HoBTOpenue Tembl "BpluncieHne yrila MEXy BEKTOPaMH B
mpocTpaHcTse"”

[ToBropenue TeMsl "YpaBHEHNE IPSMOH, IPOXOASIIEH depes
JIB€ TOYKH"

VpaBHEHHE TIOCKOCTH, HOPMAITh, yPABHEHHE IUIOCKOCTH B
OTpe3Kax

VYpaBHeHHE IOCKOCTH, HOpMaJib, YPABHEHHE MJIOCKOCTH B
OTpe3Kax

BekTopHoe npoussesieHue

JIuHeliHble HepaBEHCTBA, JMHEHHOE MPOrpaMMUPOBaHUE

JIuHeliHble HepaBEHCTBA, JMHEHHOE MPOrpaMMUPOBaHUE

AHaNUTHYECKHE METOBI pacuéTa yrila Mexay NpsIMBIMH B
MHOTOTPaHHHUKAX

AHanuTHYECKHE METOJbI pvaéTa yrjia MEXAy MJI0CKOCTAMU
B MHOT'OI'paHHHUKaAX

(DOpMyJ'Ia PACCTOAHUS OT TOUYKHU 10 IJIOCKOCTH B KOOpAUHATAX

HaXO)KIIeHI/IG paCCTOﬂHI/Iﬁ OT TOYKH O IIJIOCKOCTHU B Ky6€

HaxoxeHue paccTosHUN OT TOUKHU 0 MIOCKOCTU B
NIPaBWJILHOM NMpaMuie

KonTpoJsnbHasi padora "AHannTHyeckas reomerpus'

IloBTOpPEHME, 00001IeHHE U CHCTEMATH3 AUl 3HAHUI

Ananuz koumponvnou pabomoi. CedeHUss MHOTOTPaHHUKOB:
CTaHIaPTHBIC MHOTOTPAHHHUKH

Ceuenus MHOTOT'PaHHHUKOB: METOA CJICIOB

Ceuenus MHOTOI'PaHHUKOB: CTAHJAAPTHBIC IJIOCKOCTH,
TNepececUCHUs MPAMBIX U IUIOCKOCTEH

HapanneanLIe MpsAMbIC U TIJIOCKOCTU: MapaJlICJIbHBIC
CCUCHUA

HapaJ'IJIC.HLHLIC MPpsAMBbIC U IJIOCKOCTHU: pacqéT OTHOIICHUI

HapaJ'IJ'IC.HLHLIC MpsAMbIC U TIJNIOCKOCTU: YITIbI MEKIY
CKpCIIUBAOIIUMUCA NPAMBIMU

HepHeHHI/IKyﬂﬂpHHC OpAMBIC U INIOCKOCTU: CTAHAAPTHBIC
napbl NEPIICHANUKYIAPHBIX IUIOCKOCTEH U MpsAMBIX,
CUMMCTPUN MHOT'OT'PAaHHHKOB

[lepnennukynsipHble IPSMbIE U MJIOCKOCTU: TEOPEMA O TPEX
MIEPIICHANKYIISIpax




[eprieHAUKYISIpHBIE IPSIMBIE U TUIOCKOCTH: BEIYHCICHUS
JUTMH B MHOTOTPaHHHUKAX

IToBTOpEHHME: TUTOMIAAH MHOTOYTOIEHUKOB, OPMYJIBI ISt
10N IeH, COOOpaKeHHs IMOT00Hs

[oBTOpEHHME: MIOIAN MHOTOYTOJILHUKOB, (GOPMYITBI JUIs
IUTOIAAeH, COOOpaXeHNs TOI00ns

[oBTOpEHHME: MIOIAAN MHOTOYTOJIILHUKOB, (GOPMYITBI JUIs
IUTOIAeH, COOOpaXeHNs ToH00ns

[Inomaau cedeHnit MHOTOIPAHHUKOB: TUIOIATN
ITOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpakeHUs Nogoous

[Inomaau cedeHnit MHOTOTPAHHUKOB: IUIOIIAIN
MTOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpakeHHs MOA00us

KonTtposnHas padora "IloBToOpeHne: MHOTOTPAHHHMKH,
ce4YeHHsl MHOTOrPAHHUKOB"

Tena BpameHust

Ananuz xonmponvrot pabomel. Llnnmuaapuaeckast
MMOBEPXHOCTh, 00PA3yONIUE [MINHAPHICCKON TTOBEPXHOCTH

Hunungp. [psmoit kpyrosoit uunuuap. [lnomans
TIOBEPXHOCTH IWJIMHIpA

Konnueckast moBepxXHOCTh, 00pa3yrolre KOHUYECKOM
noBepxHocTH. KoHyc

Ceucnue KOHYCa JIOCKOCTLIO, napannenLHoiz'I IINIOCKOCTH
OCHOBaHHUA

VYceuénnslii kKoHyC. M300paeHHe KOHYCOB H yCEUEHHBIX
KOHYCOB

[Tomags 6O0KOBOH MOBEPXHOCTH ¥ MOJTHON TIOBEPXHOCTH
KOHyca

[Tomags 60KOBOI MOBEPXHOCTH ¥ MOJTHON TIOBEPXHOCTH
KOHyca

CTCpeOMeTpH‘IeCKI/Ie 3aJa41 Ha 10Ka3aTCJIbCTBO U
BbIYMCJICHHUE, TOCTPOCHUEM CCUCHHUH HUJIMHAPA, KOHYyCa

CrepeoMeTpriecKre 3aa9d Ha TOKAa3aTeILCTBO 1
BBIYHCIIEHUE, TOCTPOSHUEM CEUSHHU I IUINHIpa, KOHYyCa

HpI/IKHaI[HI)Ie 3aJa41, CBA3aHHBIC C MUJINHIAPOM

HpI/IKHaI[HI)Ie 3aJa41, CBA3aHHBIC C MUJINHIAPOM

Cdepa u map

IMepeceuenue chepsl u mapa ¢ mWIockocTeio. Kacanue mapa u
cepbl IIOCKOCTHI0. Bul 1 n300pakeHue mapa

IMepeceuenue chepsl u mapa ¢ mWIOCKocThio. Kacanue mapa u
cepbl IIOCKOCTHI0. Bul 1 n300pakeHue mapa

Ypasuenue chepsl. [Tnomans cdepsr u e€ yacreit

CummeTpust cepsl U 1mapa

CrepeomeTpuyeckue 3aaun Ha I0Ka3aTeJIbCTBO U
BBIYHCIICHHUE, CBSI3aHHbIE CO C(HEPOH U IIapOM, TOCTPOCHUEM
HMX CEYEHUH IIJIOCKOCTHIO

CTepeOMCTpH‘IeCKI/IC 3a1a4y Ha J0Ka3aTrCJIbCTBO U
BBIYHUCJICHUEC, CBA3aHHBLIC CO C(bepoﬁ 1 mapom, NoCTpOCHUEM
WX CEYCHHH IIOCKOCTHIO

[puknagHbIe 3a71a4n, CBsI3aHHBIE CO chepoil u Mapom

HOBTOpeHI/ICZ OKPYKHOCTb Ha INIOCKOCTH, BBIYHCJIICHUS B
OKPY’KHOCTHU, CTAHAAPTHBIC HO,Z[O6I/I$I

Pasnuunere KOM6I/IHaL[I/II/I TECJI BpalllcHU 1 MHOT'O'PaHHHUKOB

3a[1arm o teme «Tema TMOBCPXHOCTU BpAILICHU S

3a[1arm o teme «Temma TMOBCPXHOCTU BpAILICHU S

KonTpoJsnbHas padora «Tesia moBepxHOCTH BpalleHHS»

O0béM MHOTOTpaHHHKA

Ananuz xonmponvroil pabomsi. O6bEM Tena. O0bEM
IIPSIMOYTOJIBHOTO NapaJiiesenueaa

3agaun 00 ynBOoeHUH Ky0a, 0 KBaJparype Ky0a; 0 TPUCEKLUH
yria

CTepeOMeTpI/ILIeCKI/IC 3aJla4yu, CBA3aHHBIC C 00BEMOM
MPAMOYTOJILHOI'O apauICJICIuIcaa

HpI/IKHaL[HI)Ie 3aa4i, CBA3aHHBIC C BEIYHMCICHHUEM 00BéMa
MPAMOYTOJILHOI'O TapauICJICIIUIICAa

OOBEM IpsIMOH NPHU3MBI




CrepeoMeTpuuecKie 3a/1a4l, CBSI3aHHbBIE C BHIYUCICHUEM
00BEMOB MPSMOI TPU3MBI

ITpuknanHbIie 3a1a4n, CBA3aHHbBIE ¢ 00BEMOM TIPSIMON TPU3MBI

Brraucnenne 00bEMOB TelT C TTIOMOIIBIO ONPEIEIIEHHOTO
nHTerpana. O0bEM HAKIIOHHOM MTPU3MEI

Brrancienne 066EMOB TEJI ¢ IOMOIIHIO ONPEAETIEHHOTO
nHTerpana. O6bEM MUpaMUIBI

dopmyina 06bpéMa upaMuapl. OTHOMIEHHE 00BEMOB ITHPAMHU/T
¢ O0IINM yTIIOM

®opmyina 06bpEMa upaMuapl. OTHOMIEHHE 00BEMOB ITHPAMHU/T
¢ O0IINM YTIIOM

CrepeoMeTpuiecKre 3aa4, CBsI3aHHbIC ¢ 00bEMaMu
HAKJIOHHOMW MPU3MBI

CrepeoMeTpuiecKre 3aa4, CBsI3aHHbIC ¢ 00bEMaMu
MTHUPAMUJIbI

[puxnagneie 3agaun o Teme "OObEMBI Ten", CBSI3aHHBIC C
00bEMOM HaKJIOHHOH MPHU3MBI

IIpuxnanssle 3agaun o TeMe "OObEMBI Ten", CBSI3aHHBIE C
00BEMOM MTUPAMHUJIBI

[Mpumenenne 00bEMOB. Brruncnenue paccTosHus 10
IIOCKOCTH

KoHnTpoanHas padora "O0béM MHOTOrpaHHuKa'

IInomaam moBepxXHOCTH H 00bEMBI KPYIJIBIX TeJ

Ananus xonmponvrou pabomur. O66EM nuuHIpa. Teopema
00 00bEME MPSIMOTO MUIHHIPA

Berruncienue 00bEMOB T ¢ IOMOIIBIO ONPEACAEHHOTO
unterpanga. O0béM KoHyca

[Tnomaar 60KOBO U TOJIHOM MOBEPXHOCTH KOHYyCa

CrepeomeTpuyecKkue 3aauu, CBsI3aHHbIC C BEIYUCICHUEM
00BpEMOB IITHHIPA, KOHYCa

[puxnagaeie 3agaun o Teme "OOBEMBI U IDIOIATH
noBepxHocren Ten"

O0BEM MmIapa 1 mapoBoro cekropa. Teopema 06 00bEMe
mapa. [Tnomans chepbl. CTepeoMeTpruecKre 3a1a4u,
CBsI3aHHBIC C BBIYMCIICHHEM 00BbEMOB LIapa, [ApOBOTo
CerMeHTa U IIapOBOr0 CEKTOpa

[puxnagasie 3agaun o Teme "OObEMBI Ten", CBSI3aHHBIE C
00bpEMOM TIapa u wiomansio chepbl. COOTHOMICHUS MEXKITY
IUTOIIASIMH [TOBEPXHOCTEH 1 00bEMaMH MOJOOHBIX TEJT

IMono6HbIe Tenna B mpocTpancTe. Mi3MeHeHne 00bEMa pu
nopobun. CrepeoMeTpryecKue 3a/1a4u, CBI3aHHbIE C
BBIYHCIIEHUEM 00BEMOB TEIl U IJIOMIA/IeH MOBEPXHOCTEH

KonTtpoasnas padora "Iliomanyu noBepxXHOCTH U 00bEMBI
KPY[JIbIX Tea"

JABukeHus

Ananusz koumponsHou pabomul. JIBIDKEHUS IPOCTPAHCTBA.
OTtobpakenus. J|BmxeHus u paBeHCTBO ¢puryp. Oomue
CBOMCTBA JBIKCHHI

Bupl nBukeHui: mapauiesibHbIA IEPEHOC, [IEHTPaAJIbHAS
CUMMETpUSI, 3epKajibHas CHMMETPHSI, TOBOPOT BOKPYT
HIpSIMOH

[IpeobpazoBanus nmomodust. [lpsimas u chepa Ditnepa

FGOMGTpI/I‘ICCKI/Ie 3aJa4y Ha NPpUMCHCHUEC JIBUKCHUS

KonTpoJsbHas padora "BekTopsl B mpocTpancTBe'

IloBTOpEHME, 00001IeHHE U CHCTEeMATH3 AL UsI 3HAHUI

Ananuz koumponvnou pabomoi. O600IIAIONIEe TOBTOPEHUE
crucTeMarn3anus 3Hauui: "IlapamiensHOCTh MPSMBIX U
IJIOCKOCTEH B MpoCTpaHcTBe"

Oo6o6maromee noBropenue 11 MoHATHH M METOOB Kypca
reomerpuu 10-11 kiaccoB, cucreMaTu3anus 3HaHU:
"BexTops! B npocTpancTBe"

Oo6o6maromee noBropenue 11 MoHATHH M METOOB Kypca
reomerpuu 10-11 kiaccoB, cucreMaTu3anus 3HaHUI:
"BexTops! B npocTpancTBe"




O6ob6mraromee nmopropenue 11 MOHATHI 1 METOAOB Kypca
reomeTpun 10-11 kiaccoB, cucremaruzanus 3HaHu: "O0beM
MHOTOTpaHHHKA"

O6ob6mraromee mopropenue 11 MOHATHI 1 METOAOB Kypca
reomerpun 10-11 xiaccoB, cucremaru3anus 3HaHNHA: "O0beM
MHOTOTpaHHUKA"

Ob6o06mraromee mosroperue 11 mMoHATHI 1 METOOB Kypca
reomerpuu 10-11 kiaccoB, cucreMaTu3anus 3HaHUI:
"[Tnontau HOBEpPXHOCTH U 00BEMBI KPYIIIbIX TET"

Oobo0miaromniee mopropeHue 11 MOHATHIT U METOJIOB Kypca
reomerpun 10-11 xaccoB, cucremMaTu3anys 3HaHUH:
"I[Tontau HOBEPXHOCTH U 00BEMBI KPyIJIbIX Ten"

Hrorosas KOHTPOJIbHAasA pa60Ta

Hrorosas KOHTPOJIbHAasA pa60Ta

Ananusz konmponvnot pabomei. I[loBTOpEeHUE, 0000IICHUE U
CHUCTEeMaTH3aIHsl 3HAHUI

Hcropust pa3BUTHs CTEPEOMETPUH KaK HAyKH U €€ POJib B
Pa3BUTHU COBPEMEHHBIX WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUH

HcTopus pa3BUTHS CTepeoOMETPHH KaK HAyKH U €€ POIb B
Pa3BUTHH COBPEMEHHBIX HHXCHEPHBIX I KOMIIBIOTEPHBIX
TEXHOJIOTUH

HcTopus pa3BUTHS CTepeoOMETPHH KaK HAyKH U e€ pOib B
Pa3BUTHH COBPEMEHHBIX HHXCHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3BuTHs CTEpEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT Ui

Hcropust pa3BUTHsI CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX WHXKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUi

Hcropust pa3BUTHsI CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX MHXKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT Ui

Hcropust pa3BUTHsI CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX 1 KOMIIbIOTEPHBIX
TEXHOJIOTHH




1. Maremaruka. ['eomerpust; yrmy6ienHoe oOyuenue, 10 ximacc/ Mepsnsak A.I'., Homuposckuit J[.A.,
[TonsikoB B.M.; mox penakuueir Ilogombckoro B.E., OO6mecTBo ¢ OrpaHWYeHHON OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-T'PA®y»; AkiimonepHoe obmiectBo «M3narensctBo «IIpocBerieHue»

2. Maremaruka. ['eomerpus; yriayonennoe ooyuenue, 11 xmacc/ Mepsnsak A.I'., Homuposckmii [[.A.,
[TonsxoB B.M.; mon penmakmueit Ilogonsckoro B.E., OOmiectBo ¢ OrpaHMYeHHON OTBETCTBEHHOCTBIO
Wznarenbckuii nentp «BEHTAHA-T'PA®y; AknnonepHoe obmectBo «M3narenscTBo «IIpocsemienne»
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