MOSCHUTEJIBHAS 3AITUCKA

['eomeTrpus siBisieTcss OAHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CpeaHEro oOmiero o0Opa3oBaHUs, TaK Kak
o0ecrieunBaeT BO3ZMOXKHOCTh M3YYEHUs JUCLUUILIMH €CTECTBEHHO-HAYYHOH HANpaBICHHOCTH U INPEIMETOB
TYMaHHUTapHOTO LuKJa. [ToCKOIBKY JIOTHYecKoe MBIIUIEHUE, (POPMUPYEMOE IIPU U3YyYSHUN 00YYaIOIIMMHUCS
HNOHSATUHHBIX OCHOB TEOMETPHH, IPH JI0KA3aTeIbCTBE TEOPEM M IOCTPOCHHUU ILEHNOYKH JIOTHYECKUX
YTBEP)KJICHUI TPU PpEIICHUH T'eOMETPUYECKUX 3a]ad, YMEHHE BBIABUTAaTh M OIPOBEPraTh THMIIOTE3bI
HETOCPEICTBEHHO HCIIONB3YIOTCSl TPH PEIICHWH 33/1a4 E€CTECTBEHHO-HAYYHOTO IUKJIA, B YaCTHOCTH
du3nueckux 3amad.

Llens ocBoeHust mporpamMmbl y4eOHOTO Kypca «['eomerpusi» Ha yriyOI€HHOM ypoBHE — pa3BUTHE
WH/IMBUIYAJIbHBIX CIOCOOHOCTEH 00YyUYaIONIMXCsl TPHU U3YYCHUH TeOMETPUH, KaK COCTABIISIIOIIECH MPeIMETHOM
obsactu «MateMaTrka 1 HH(POPMATHKa» Yepe3 o0ecreueHre BO3MOKHOCTH IPUOOPETEHUS ¥ HCIIOIb30BaAHHS
Oosee TIIyOOKMX T€OMETPUUYECKMX 3HAHUM M ACUCTBUH, CHEHU(PUUHBIX T€OMETPHUH, U HEOOXOIUMBIX IS
YCIENTHOTO MPOpEeCCHOHATBHOTO 00pa30BaHMs, CBA3aHHOTO C UCIIOIb30BAHNEM MATEMATHKH.

[IpuopuTeTHBIMM 3a7jauaMH  Kypca TE€OMETPHH Ha YriIyOJIEHHOM YpOBHE, pPACHIMPSIONIMMU U
YCHIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacumpeHue MpeaCcTaBIeHHs O TEOMETPUH KaK YaCTH MUPOBOH KyJIbTYpHI 1 (HOpMUPOBAHHE OCO3HAHHS
B3aUMOCBSI3M T€OMETPUH C OKPY)KAIOIINM MUPOM;

(dopMHpOBaHUE TIPEACTABICHHUS O MPOCTPAHCTBEHHBIX (DUTYpax KaK O BAXKHEHUIINX MaTEeMAaTHYECKHUX
MOJIEJISIX, TO3BOJISIIOLINX OMHMCHIBATh U U3y4aTh Pa3HbIC SBJICHUS OKPY)KAIOIIEro MUPa, 3HAHUE MTOHATHIHOTO
anmapara 1o pasueny «CrtepeoMeTpus» y4eOHOro Kypca reOMeTpuH;

dopMupoBaHHE YMEHUS BIAJETh OCHOBHBIMH IOHSATHUSMH O IPOCTPAHCTBEHHBIX (uUrypax M HX
OCHOBHBIMH CBOMCTBAaMH, 3HaHUE TEOPEM, POPMYII M YMEHUE X PUMEHSTh, YMEHHS JOKA3hIBAaTh TEOPEMBI U
HAaXOJIUTh HECTAHAAPTHBIC CIIOCOOBI PEILICHHS 33/1a4;

(dopMHpOBaHNE YMEHHUsI pacIiO3HABATh HA YEPTEkKaX, MOJCISIX U B PEalbHOM MHPE MHOTOTPAaHHHUKH U
TeJla BpaleHus, KOHCTPYHPOBATh TEOMETPUIECKUE MOJICIIH;

(dopmMHpoBaHUE TOHMMAHUSI BO3MOXHOCTH aKCHOMAaTHYECKOTO TIOCTPOCHUSI MaTEMaTUYECKIX TEOPHUH,
(dopMupoBaHUE TOHUMAHUS POJIH AKCHOMATUKY ITPU TIPOBEACHUH PACCYKICHUN;

¢dopmMHupoBaHHE yMEHHUS BJIAIETh METOJAMHU JOKA3aTeIbCTB M aJTOPUTMOB PEIICHHS, YMEHHUS HX
IPUMEHSTh, IPOBOIUTH JJOKA3aTeIbHbIE PACCYKICHUS B XOJ€ PELICHUS CTEPEOMETPUUECKUX 3a/1a4 U 3aJ1au C
NPaKTUYECKUM CO/Iep)KaHueM, (OpMUpOBaHWE TIPEACTABICHUS O HEOOXOJWMOCTH JOKa3aTeNbCTB IPH
00OCHOBaHMM MAaTEMAaTHYECKUX YTBEPKJICHUM M pOJIM aKCHOMATUKUM B NPOBEIECHUM JIEAYKTHBHBIX
paccyXJIeHH;

pa3sBUTHE M COBEPILICHCTBOBAHME MHTEIIEKTYAJbHBIX M TBOPYECKUX CHOCOOHOCTEH oOywarommxcs,
MI03HABATEIBHOW aKTHBHOCTH, HCCIIEA0BATENILCKUX YMEHHH, KPUTHIHOCTH MBIIIUICHUS, THTEpPECa K U3yUCHH IO
reoMeTpHH;

dopmupoBanre (YHKIIMOHAIFHOW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHUHU: YMEHHs paCIO3HABaTh
IPOSIBJIIEHUS] TEOMETPUUECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX KU3HEHHBIX CUTYaIUIX
U TIpU U3YyYCHHH JPYTUX YYEOHBIX TMPEIMETOB, TPOSIBICHHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
MOJICIUPOBAHMSI PEAIbHBIX CUTYallUH, UCCIIE0BaHMsI IIOCTPOSHHBIX MOJIEIeH, MHTEPIIPETALH TTOJTy4EHHBIX
PE3yIbTATOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JIMHUAMU yueOHoro kypca «I'eomerpusi» B 10—11 kiaccax siBisroTes:
«[IpsiMBIe ¥ TIIOCKOCTH B IPOCTPAHCTBEY», «MHOTOTpaHHUKNY, «Tena BpameHus», «BeKTOpsl 1 KOOPIUHATHI
B IIPOCTPAHCTBEY, «JIBIKEHHS B TPOCTPAHCTBEY.

Chopmymuposannoe Bo PI'OC COO TpeboBaHNEe «yMETh ONEPUPOBATH MOHATHIMUY, PEICBAHTHBIMHU
reoMeTpuu Ha yriyoinéHHoMm ypoBHe oOyueHust B 10—11 kimaccax, OTHOCHTCS KO BCEM COJEpKaTebHBIM
JUHASM y4e0HOTO Kypca, a (OPMHUpPOBAaHHE JIOTUYECKAX YMEHHUH pacrpenensercss He TOJIBKO I10
coJiepKaTeNbHbIM JIMHUAM, HO W 1o rogam oOyuenus. ConepkaHue oOpa30BaHUs, COOTBETCTBYIOLIEE
NpeMETHBIM pe3yibTaTaM ocBoeHHs DemepanbHOl paboueil TPOTrpaMMBI, PacIpene€HHBIM IO TOAaM
00y4YeHHs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4yTOOBl KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIPOCaM
oOyyaromuecs: 00paniagiuch HEOJHOKPATHO. JTO IMO3BOJISIET OPTraHW30BATh OBIIAJCHUE T€OMETPHUSCKUMHU
MOHSATHUSMH U HaBbIKAMU TOCJIEIOBATENILHO U ITOCTYNATENbHO, C COOIOIEHUEM MTPUHLIUIIA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO CHCTEMY T€OMETPHUECKUX MPEICTABICHHI 00yJarOIIUXCs, PACIIHPSIS U
yriryonsisi e€, o0pasysi MpOYHbIE MHOYKECTBEHHBIE CBS3H.

[Tepexox kK U3y4eHUIO TE€OMETPUH Ha YIITyOJIEHHOM YPOBHE MTO3BOJISIET:



co37aTh yCIoBUs i qudepeHnraniui o0ydeHus, MOCTPOSHUS WHINBUTyaIbHBIX 00pa30BaTEIbHBIX
nporpaMM, OOECIEeUYHTh YIIyONEHHOE H3yYeHHE T'€OMETPHHM KaK COCTAaBIIAIONICH Yy4yeOHOro mnpeamera
«MaremaTuka,

MNOJATOTOBUTH OOYYArOMIMXCSl K NMPOJODKEHUIO M3YYEHHs MaTeMaTHKH ¢ yd4€ToM BBIOOpa Oymyrueit
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEXKIY OOUIMM U MPodeccroHabHBIM 00pa30BaHUEM.

Ha n3yuenue yuebnoro kypca «I eomerpusi» Ha yriryoaéHHoMm ypoBHe oTBoauTcst 204 gaca: B 10 kiacce
— 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B Hefenio).

COJAEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHA CTEpeOMEeTpHH. Touka, mpsmas, IUIOCKOCTb, HpocTpaHcTBO. lloHsTHE 00
AKCHOMAaTHYECKOM IIOCTPOECHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue IMpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIUECcs, IapajuleIbHbIE U
ckpeluBaromuecs npaMsle. [IpuzHaku ckpemuBaromuxcs npsaMbixX. [lapamieasHOCTb IPSMBIX U IIOCKOCTEN
B IIPOCTPAHCTBE: NapaJlJIeIbHbIE NIPSMBIE B IPOCTPAHCTBE, NAPAILIEIBHOCTh TPEX MPSAMBIX, TAPAJLIECIbHOCTh
npsAMoil u miockoctu. [lapamnensHoe U LEHTpalbHOE NPOEKTHpOBaHUE, n3o0paxkeHue ¢uryp. OCHOBHbIE
CBOWCTBa TMApaUIETBLHOTO MPOEKTHpPOBaHUs. M300pakeHne ¢Guryp B mapaienbHOW HPOCKIHH. YTIBI C
COHAIIPaBJIICHHBIMU CTOPOHAMH, YIOJI MEXAY HIpsIMbIMU B IPOCTpaHCTBE. [lapamnenbHOCTh IIIOCKOCTEH:
napaiesibHbIe TUIOCKOCTH, CBOMCTBA MapaJlIebHBIX II0cKocTel. [IpocTeiine npocTpaHCTBEHHBIE (UTYPHI
Ha IUIOCKOCTH: TETPA3p, NapajuleIeuIIe]l, IOCTPOECHUE CEUEHUI.

[lepneHquKyISIPHOCTD NMPSMOM MU IUIOCKOCTH: IEPIEHAUKYISIPHBIE NIPSMBIE B IIPOCTPAHCTBE, MPSAMBIE
NapaJuleJIbHbIE U NEPHEHANKYISIPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHAUKYIIPHOCTH NPSIMON U IUIOCKOCTH,
TeopeMa O MPSAMON NEepreHIUKYIApHON MIocKkocTh. OpToroHaqbHOE IMpoekTupoBaHue. IlepneHaukymsp u
HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 710 IUIOCKOCTH, IPOEKIMsT (pUrypbl
Ha IUIOCKOCTb. llepneHauKyIsspHOCTh INIOCKOCTEH: NPHU3HAK NEPHEHAMKYJISIPHOCTH JBYX IIJIOCKOCTEH.
Teopema o0 TpEX NEPHEHAUKYIAPAX.

VYrael B OpPOCTPAHCTBE: YO MEXKAY MNPSIMOM M TUJIOCKOCTBIO, JBYTPAHHBIA YIOJI, JIMHEHHBIA YTOJ
JBYrpaHHoro yria. TpéxrpaHHslii 1 MHOTOrpaHHble yriibl. CBOMCTBA IUNIOCKHUX YIJIOB MHOTOI'PAHHOTO yTJa.
CBolicTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB TPEXIPAaHHOrO yria. TeopeMbl KOCHMHYCOB WU CHHYCOB UIf
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosibHas mpusma, mOpsmas H
HAKJIOHHAas MpU3MbI, OOKOBas M IIOJIHAS MOBEPXHOCTb Npu3Mbl. [lapamnenenunesn, NpSIMOYToJbHBIHN
napaJuleJIenunes U ero cpoicrea. KpaTuaiinye myTd Ha NOBEPXHOCTU MHOrorpaHHuka. Teopema Oitepa.
[IpoctpancrBennas teopema Iludaropa. ITupammna: n-yronpHas nupaMuja, OpaBUIbHAas M yceu€HHas
nupamubl. CBoiicTBa pédep M OOKOBBIX I'paHel MpaBUIBHON mupamufbl. [IpaBuiibHBIE MHOTOIpaHHHMKH:
IIpaBUJIbHAS IPU3Ma U IPABUIIbHAS IMPAMKJIA, IPABUIIBHAS TPEYTOJIbHASI TUPaMUa U IPABWIBHBIA TETPAdID,
KyO. I[IpesncraBienue o mpaBWIbHBIX MHOTOTPAaHHUKAX: OKTAd/IpP, JOJEKa’3Ap U UKOCAIP.

Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pE€Opa, AMaroHasny, yrisl. [lnomans 60koBO MOBEPXHOCTH
U TIOJIHOW TIOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIAAb OCHOBAaHUN, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPIMOii
npusMebl. [lnomans O0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBHJIBHOM MUpaMHbI, TEOpEMa O IIOIIAIN
YCEUEHHOM NMUPAMHUIBI.

CummeTpust B IPOCTPAHCTBE. DJIEMEHThl CUMMETPHUM IPABUIBHBIX MHOTOTPaHHUKOB. CUMMETpUS B
[IPaBUIILHOM MHOTOI'PAaHHMKE: CUMMETPUs INapajuleIeuIela, CHMMETPUS MIPABUIIBHBIX IIPU3M, CUMMETPHUS
MIPaBUIILHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOTO BEKTOpA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTHUBOIIOJIOXKHO HAIPABICHHbIE BEKTOPHI. PaBEeHCTBO BEKTOPOB.
JleficTBHsI ¢ BEKTOpaMu: CIIO)KEHUE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHUE
BEKTOpa Ha uucio. CBoicTBa clokeHUs1 BEKTOpoB. CBONMCTBAa yMHOXEHMsS BeKTOpa Ha uucio. [lonsartue
KOMILJIaHapHble BEKTOPHL. [Ipu3Hak koMImanapHocTH TpEX BekTOpoB. [IpaBuiio mapamienenumnena. Teopema
O PAa3JIOKEHUU BEKTOpPA II0 TPEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpsMoyrosbHas cucremMa KOOpAWHAT B



npoctpanctBe. Koopaunatsl BekTopa. CBs3b MKy KOOpAMHATAMU BEKTOpa U KOOPAMHATAMHU TOYEK. YTOJ
Mexy BekTopamu. CKaJasipHOE POU3BEIECHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHS: LMIMHApPUYECKas MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTb, cepuueckas MOBEPXHOCTb,
oOpasyromue moBepxHocTel. Tena BpalieHus: HWIMHAP, KOHYC, YyCeUEHHBIA KOHYC, chepa, map. Bzanmuoe
pacriosio)keHre cepbl M MIOCKOCTH, KacaTeiabHas IUIOCKOCTh K cdepe. M3o0paxenue Ten BpallleHHs Ha
rtockocT. Pa3Béprka mununapa u konyca. Cummerpust chepsl U mapa.

O06BéM. OcHOBHBIE cBOMCTBAa 00BEMOB Tel. Teopema 00 00bEME NPSIMOYTOIBHOTO Napajuleenumeaa u
cieactBus u3 He€. OOBEM NPAMON M HAKIOHHOM MPHU3MBI, IWIMHAPA, THPaMUIbl 1 KoHyca. O0BbEM 1mapa u
IIapOBOr'0 CErMEHTA.

Kom0Ounanuu ten BpaiieHus 1 MHOrorpaHHukoB. [Ipu3mMa, BnucaHHasi B IMJIMHAP, ONKUCAHHAS OKOJIO
mmHapa. Ilepeceuenue cdepsl u mapa ¢ miockocteto. Kacanue mapa u cdepsl miaockoctsro. IlonsTue
MHOTOT'paHHHKA, OTIMCAHHOTO OKOJIO chepsl, chepbl, BIMCAHHONH B MHOTOTPAHHUK WJIM TEJIO BPAILICHHS.

[Tnomaaps NOBEpXHOCTH LMWIMHIPA, KOHYCA, IuIoImaab chepsl u e€ yacteid. [lonobue B mpocTpaHcTBe.
OTtHoOmeHne 00BHEMOB, TUIOIIAACH MOBEPXHOCTEN MOA00HbBIX (uryp. [IpeobpazoBanue mogoous, rOMOTETHSI.
Penienue 3a1a4 Ha MIIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METO/I0B.

[TocTpoeHne ceyeHHI MHOTOTPAHHMKOB M TeJl BpAIICHMs: CEUEHHUs LWIMHApa (MapasielbHO U
NEpHEHIUKYIIPHO OCH), CEUEHUs KOHyca (HapajjiesibHbleé OCHOBAHHMIO M IPOXOSIIUE Yepe3 BEpLIUHY),
CEUEHUs Il1apa, METObI IOCTPOEHUSI CEUEHMI: METO/] CJIE€10B, METOJl BHYTPEHHETO IIPOEKTUPOBAHUS, METO]
nepeHoca ceKylen MmIoCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrops!l B npocTpancTBe. Onepanuu HaJ BeKTOpaMHu. BekTopHoe yMHOXEHHE BEKTOpoB. CBolcTBa
BEKTOpHOro yMHOkeHMs. IIpsMoyronbHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
Paznoxenue Bekropa 1o 0azucy. KoopinHaTHO-BEKTOPHBIN METO/] IPU PELIEHUH N'€OMETPUUECKHX 3ajau.

JIBu:KeHUS B IPOCTPAHCTBE

JBuxenus npoctpancTBa. OtoOpakeHus. [[BuxeHus u paBeHCTBO Guryp. OO01mire cBoiicTBa IBUKEHUH.
Bunel nBukeHMi: napajuleabHBIM NEPEHOC, LEHTPajdbHAsi CUMMETpPHsI, 3€pKajbHasi CUMMETpPHs, MOBOPOT
BOKpyT npsiMoil. [IpeoOpazoBanus nogodus. [psmas u cpepa Diinepa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA «I'EOMETPHUSI»
(YT'JIIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBILIHEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHcKkoe BOCIIUTAHUE:

c(OpMHUPOBAHHOCTh TPA’KJAHCKOM MO3ULIMK O0YYaIOLIErocsi Kak akKTUBHOI'O M OTBETCTBEHHOI'O 4JIEHA
poccHiickoro oOIecTBa, MPEACTaBICHWE O MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHUPOBAHMS DPA3TUUYHBIX
CTPYKTYp, SIBI€HMH, NpPOLEAYyp TIpaXAaHCKOro oOuecTBa (BBIOOPBL, OMNPOCHI M JIPYroe), yMEHHE
B3aMMO/IEHICTBOBATH C COLMAIILHBIMU MHCTUTYTaMH B COOTBETCTBUM € UX (DYHKLMSMHU M Ha3HAUECHUEM;

2) NATPHOTHYECKOE BOCIIUTAHME:

c(OpPMHPOBAHHOCTb POCCUHCKOM I'pakTaHCKOW UIEHTUYHOCTH, YBAXKEHHS K IPOILJIOMY U HACTOSIIEMY
POCCUICKON MaTEMaTUKH, IEHHOCTHOE OTHOLIEHHUE K JJOCTHKEHHUSIM POCCUMCKNX MATEMATUKOB M POCCUHCKON
MaTeMaTHYECKOM IIKOJIbI, WCHOJb30BAaHWE STHX JOCTHKEHUH B APYrUX HayKax, TEXHOJOTHsX, cdepax
9KOHOMMKH;

3) AyXOBHO-HPABCTBEHHOE BOCITUTAHHUE:

OCO3HaHHE TyXOBHBIX IIEHHOCTEH POCCUIICKOT0 Hapoa, cOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
9TUYECKOI0 TIOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUIN HAYKH U AEATEIbHOCTBHIO
y4€HOTr0, 0OCO3HAHHE JTUYHOTO BKJIa/1a B MOCTPOCHHUE YCTONUYUBOIO OYIyIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYasi ICTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/a4, pPELICHUH, PacCyXIE€HUH, BOCHPUMMYUBOCTh K MaTEMAaTUYECKUM acCleKTaM pa3JIMYHbIX BHJIOB
HCKYCCTBA;



5) ¢pu3nyecKoe BOCIUTAHUE:

C(I)OpMI/IpOBaHHOCTB YMCHHA NPUMCHATL MATCMATHYCCKUC 3HAHHWA B HWHTCPCCAxXx 3A0POBOIO U
Oe3omacHOro o0pa3a S>KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3[0POBOE IHMTAaHHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATHH W OTIbIXA, pEryisgpHas (u3nuecKas aKTHBHOCTH), (HU3UUECKOE
COBEPIICHCTBOBAHUE TIPH 3aHATHUSIX CIIOPTHBHO-03/[0POBUTEIBHOMN JIEITEIBHOCTHIO;

6) TpynoBOe BociuTaHHe:

TOTOBHOCTh K TPYLy, OCO3HAaHME IICHHOCTH TPYIONIOOMs, HWHTEpEC K pasau4yHbIM cepam
npoeCCHOHATIBHON AESITEeIbHOCTH, CBA3AHHBIM C MAaTEMAaTUKON W € MPUIIOKEHHUSIMHU, YMEHUE COBEPIIAThH
OCO3HAHHBIN BBIOOP OyyIIe MPohecCHn 1 pealu30BbIBATE COOCTBEHHBIE YXM3HEHHBIE [UIAHbBI, TOTOBHOCTh H
CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO MW CaMOOOpa30BAaHUIO HA MPOTSHKCHUH BCEH IJKU3HH,
TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B PEIIEHHH IPAKTHYCCKUX 3a/1a4 MaTEMATHYECKOM HAIPaBICHHOCTH;

7) IKOJIOTHYECKOE BOCIIMTAHHE:

chOpPMHUPOBAHHOCTH JKOJOTMYECKON KYJIBTYpPhl, MOHUMAHHE BIHMSHHUS COIMATbHO-3KOHOMHUYECKHX
IPOIECCOB HA COCTOSIHAE MNPUPOJIHOW M COLMAIBHOW Cpelbl, OCO3HAHUE TJIO0AIBHOTO XapakTepa
9KOJIOTHYECKUX MPOOJIEM, OPUCHTAIUS HA TPUMCHEHHE MaTeMaTHYeCKMX 3HAHWN JUIS PEIICHHs 3a1ad B
00JIaCTH OKPY’KAIOIIEH Cpe/ibl, IJIAHWPOBAHUE TOCTYMKOB M OLIEHKH WX BO3MOXKHBIX TOCIEICTBUM JIJIS
OKpPY’KaroIlel cpejibl;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

chOopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH U
OOIIECTBEHHON NMPaKTHKH, MOHWMMAaHHE MAaTeMaTHUECKOW HAyKH Kak C(epbl 4eJIOBEYECKOH JEATEIbHOCTH,
9TAnoB €€ pasBUTUS M 3HAYMMOCTH JUIS Pa3BUTHS [MBUIIM3AINH, OBJIAJCHUE S3BIKOM MATEMATHKH H
MaTeMaTHUYECKOU KYJIBTypOI;’I KakKk CpCACTBOM II03HAHHA MHpA, T'OTOBHOCTH OCYHICCTBJIATH ITPOCKTHYIO H
HCCIIEI0BATENBCKYIO JIEATENBHOCTD HHANBUIYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

ITo3naBaTe/1bHBIE YHMBepPCcaJbHbIe yUeOHblIe 1elicTBUS

ba3oBble JlornyecKkue AeicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIE MPHU3HAKW MaTEMaTHMUYECKUX OOBEKTOB, IOHATHH,
OTHOILIECHUHA MEXJy MOHATUAMH, (HOPMYIUPOBATH ONPEAETICHUs MOHATHH, yCTaHABIMBATh CYILECTBEHHBIH
IpHU3HAK KJIaCCU(PHUKALIMU, OCHOBaHMS ISl 0000IIEHNS U CPaBHEHUS, KpUTEPUU IIPOBOIUMOI0 aHAIIN3a;

BOCIIPMHUMATh, ()OPMYIMPOBATE U NMPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHbIE U OTPHULIATEIIbHBIE,
€IMHUYHbIE, YACTHBIE U OOLIHNE, YCIOBHBIE;

BBISBIISATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpeuYMs B (hakTax, JaHHBIX,
HAOJIIOJICHUSX U YTBEPXKACHUAX, peAJiaraTb KpUTEPUH ISl BHISIBIIEHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JIENIaTh BBIBOJBI C UCIIOJb30BAHNUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U NHAYKTUBHBIX YMO3aKIIIOUECHH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSTENIBHO JIOKA3aTelIbCTBA MAaTEMaTUYECKUX YTBEPKACHUH (IpsiMble ©  OT
IPOTUBHOI0), BBICTPAUBATh AapPryMEHTAIUIO, MPHUBOJUTH MPUMEPbl M KOHTPIPHUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

BbIOMpaTh CIIOCO0 pelieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHUSI, BBIOUPATh
HanOoJee MOAXOAIMUN ¢ yYETOM CaMOCTOSITETILHO BBIJICIEHHBIX KPUTEPHUEB).

BbazoBble uccienoBareibckme 1eiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUs, (hOPMYIHPOBATh BOIPOCHI,
dukcupyrone npoTuBopeune, MnpodieMy, yCTaHaBIMBAaTb MCKOMOE M JaHHOE, (OPMHUPOBATH TUIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULUIO, MHEHMUE;

MPOBOJANTH CAMOCTOSTEIBHO CIJIAHUPOBAHHBIM SKCIIEPUMEHT, MCCJIEI0OBAaHUE IO YCTaHOBJIEHUIO
0CcOOEHHOCTEH MareMaTH4ecKoro oOBEeKTa, SBJIEHHs, IPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEeKTaMu, SIBJICHUSIMU, TIPOLIECCAMH;

CaMOCTOSITENIbHO (POPMYIHPOBATH OOOOIEHHS U BHIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOICHHS,
MCCJIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIEHUII;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE ITPOLIECCA, a TAKKE BBIABUIATDH IIPEIIIOI0KEHUS O €r0 Pa3BUTHH
B HOBBIX YCJIOBHUSIX.



Pabora ¢ undopmaunmeii:

BBISIBJISITH JEePUIUTHI MH(POPMAIMH, TaHHBIX, HEOOXOMUMBIX IJISi OTBETa HA BOMPOC U ISl PEIICHUS
3a]a4u;

BEIOMpaTh MH(POPMAIMIO W3 UCTOYHHKOB PA3IUYHBIX THUIIOB, aHAIH3UPOBATH, CHCTEMATHU3UPOBATh U
HMHTEPIPETUPOBATh MH(POPMALIUIO PA3TUYHBIX BUJIOB U (DOPM MpeICcTaBICHHUS;

CTPYKTYypUpOBaTh HH(DOpPMALIMIO, TPEACTABIATh €€ B pa3IHuHbIX (oOpMax, WLIFOCTPUPOBATH
rpauyecKy;

OIICHUBATh HAJEKHOCTh MH(POPMAIIMH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe /1eiliCTBUSA

Oo0mmenue:

BOCIIPHHUMATH M (JOPMYIIUPOBATH CYKJIECHHUS B COOTBETCTBUH C YCIOBUSIMH M LETSIMH OOIIEHHUS, SICHO,
TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUChbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelleHUs 3aa41l, KOMMEHTHPOBATH ITOJYYEHHBIN pPe3yJIbTaT;

B Xoj¢ OOCY)XJIECHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMbI, IPOOJEMbI, pelaeMon
3aJa4dl, BbICKA3bIBaTh NUJACH, HAIICJIICHHBIC HA ITIOUCK pGIIIGHI/IFI, COIIOCTABJISAITH CBOU CY)KIIGHI/UI C CY)KIICHI/ISIMI/I
IpYTUX Y4YaCTHHKOB Juajora, OOHApY>KMBaTh pa3iMuuMe M CXOJCTBO MO3HIIMNA, B KOPPEKTHOH Qopme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS;

MPEJICTaBIISTh PE3YIbTAThl PELICHUS 3a7auu, SKCIIEPUMEHTA, UCCIICIOBAHUSI, TPOEKTA, CAMOCTOATEIHHO
BEIOMpaTh OpMAT BBICTYILICHUS C YIETOM 3a/1a4 TPE3CHTANNN U 0COOCHHOCTEH ayTMTOPHUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBIAThH IUIAH, aJTOPUTM pEIICHUs 3a7aud, BbIOUpaATh CHOCOO peHIeHUs ¢ YYETOM HMEIOLIUXCS
peCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBATH BAapHUAHTHI PELICHUI C
y4€TOM HOBOU HH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HAaBBIKAMH II03HABATEIbHONH pe(IEKCHH KaK OCO3HAHMS COBEPINAEMBIX JIEHCTBHH U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YNITATOB, BIAJAETh CIIOCOOAMU CaMONIPOBEPKH, CAMOKOHTPOJIS Ipolecca 1
pe3yabTaTa penieHus MaTeMaTHIECKON 3a1auu;

MPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPHU PEIIEHUU 3a/la4¥, BHOCUTh KOPPEKTUBHI B
JIesITeTbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yabTaTa IENU U YCIOBUSAM, OOBSICHATH MPUYUHBI JOCTIKCHUS WU
HEJIOCTHKECHHUS PE3YJIbTAaTOB JACATEIBHOCTH, HAXOUTh OIIUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAHJIHON W WHIMBUIYaJIbHOW PaOOTHI MPH pPEHICHUU
y4eOHBIX 3aj7ay, MPUHHUMATh LeJIb COBMECTHOM [EATEeNIbHOCTH, IJIAHWPOBAaTh OPraHMU3allMI0 COBMECTHOM
paboThl, pactpeenaTh BUBI padoT, JOTOBAPUBATHCA, 00CYKIAaTh MPOIECC U Pe3yabTaT padoThl, 00001IAThH
MHEHHS HECKOJIBbKUX JIIOJIEH;

y4acTBOBaTh B IPYNINOBLIX (opMax paboThl (00CYKIeHUs, OOMEH MHEHHH, «MO3rOBbIE IITYPMbI» U
WHBIC), BBITIOJIHATH CBOIO YacTh paOOTHI U KOOPAMHHUPOBATH CBOU JICUCTBUS C IPYTHMMH WICHAMU KOMAaHJHbI,
OIICHUBATh KaYeCTBO CBOETO BKJIAJa B OOMIMK MPOIYKT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YIaCTHUKAMH
B3aUMO/ICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI

K konmy 10 ky1acca o0yyaromuicss HayYUuTCS:
CBOOOZHO ONEpUPOBATh OCHOBHBIMHM TIOHATHUSMHU CTEPEOMETPUM TPU pEHIeHUH 3a7ad U TPOBEACHUU
MaTEMaTHUYECKUX PacCyKICHUM;
MPUMEHSTHh aKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPU PEIICHUU T€OMETPUUYECKUX 3a/1a4;
KJIacCU(UIMPOBaTh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE,
HPSIMBIX U IIJIOCKOCTEHN B MPOCTPAHCTBE;



CBOOOZHO ONEpPHPOBATh MOHATHAMH, CBA3aHHBIMH C YIJaMH B TIPOCTPAHCTBE: MEXIY NPSMBIMH B
IPOCTPAHCTBE, MEXKY MPSIMOM H IIIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh OHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJHO pAacrO3HAaBaTh OCHOBHBIC BHJIBI MHOTOIPAaHHHMKOB (MpH3Ma, NHpPaMHIA, HPSIMOYTOJIbHBIHI
napajuienenunes, Kyo);

KJIaccu(pUIUpPOBaTh MHOTOIPAaHHHUKH, BEIOMpPAsi OCHOBAHUS IS KIIACCHU(UKAIINH;

CBOOO/IHO OTIEPUPOBATh MOHATUSMH, CBSI3aHHBIMH C CEYEHUEM MHOTOTPaHHHUKOB IIJIOCKOCTBIO;

BBINOJIHATh TapajjieNibHOe, ILEHTPAJbHOE M OpPTOTOHAIBHOE MPOEKTHPOBAaHUE (GUIYp HA IUIOCKOCTH,
BBITIOJHATH H300paskeHHsI GUTYp Ha IUIOCKOCTH;

CTPOUTH CEYCHHSI MHOTOIPAaHHMKOB PA3UYHBIMUA METOJIaMH, BBHIIOJIHATH (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3
PHCYHKOB ITPOCTHIX 00BEMHBIX (PUTYp: BH]I CBEPXY, COOKY, CHH3Y;

BBIYUCIIATh IUJIOUIAJU TOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpH3Ma, NHUpPaMHA), T€OMETPUYECKUX Tell C
npuMeHeHneM (Gopmyr;

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh CHMMETpUH,
IICHTP, OCh U TIOCKOCTh CUMMETPUH (PUTYPBI;

CBOOOJTHO OTIEPHPOBATH TOHSATHIMH, COOTBETCTBYIOLIMMH BEKTOpAM M KOOPAWHATAM B IPOCTPAHCTBE;
BBITIOJIHATH JICHCTBUS Ha/l BEKTOPAMH;

pelaTh 3a/1a4M Ha JOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOUICHUH U HAXOXK/IEHUE T€OMETPUIECKUX BEJIMYHH,
NPUMEHSS W3BECTHBIE METOJBI MPU PEIICHUH MaTeMaTH4eCKUX 3a/1ad MOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJIO’)KHOCTH;

NPUMEHATh IPOCTEHIINE IMPOTPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH
pEIICHIH CTEPEOMETPUIECKHX 3a/1a4;

U3BJIEKaTh, TIPEOOPA30BBIBATh U WHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, mpeacTaBICHHYIO Ha YepTekKax M PUCYHKAX;

NPUMCHATh MOJYYEHHbIE 3HAHMS Ha IPAKTUKE: CPAaBHUBATh M AHAIM3MPOBATh pEabHBIC CHTYaIUH,
NPUMEHSTh HW3yYCHHBIE IOHATUS B MpOIEcCe IMOMCKA PEIICHHS MaTeMaTH4ecKH C(HOpMYIHPOBAHHON
po0JIeMBbl, MOJICIMPOBATh PeabHbIC CUTYALUH Ha S3bIKE T€OMETPHHU, UCCIIEA0BATh MOCTPOCHHBIE MOJICIHN C
UCTIOJI30BAHUEM T€OMETPUYECKUX TOHSATHH W TEOpeM, ammapara anreOpsl, pemarh NpakTHIecKue 3a1aq,
CBSI3aHHBIE C HAX0XK/ICHHEM T'€OMETPUUECKUX BEIUYHH;

UMETh TPEJICTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHHM KaK COCTaBHOM 4YacTH (yHIaMeHTa
Pa3BUTHSL TEXHOJOTH.

K xonny 11 ky1acca o0yyaromuiicss Hay4YuTCs:

CBOOOJHO ONEpUPOBATh MOHSTHUSIMM, CBA3AHHBIMH C LMJIUHAPUYECKOW, KOHUYECKOH U CcQepruyecKoit
MOBEPXHOCTSIMH, OOBSACHATH CLIOCOOBI MOTYyYEHHUS;

OIepUpPOBATh MOHATUSIMHU, CBS3aHHBIMH C TE€JIaMM BpAIICHUS: IUIMHAPOM, KOHYCOM, chepoil 1 mapom;
pacrio3HaBaTh Teja BpalleHus (IMIMHAP, KOHYC, cdepa M Imap) U OOBACHATH CIOCOOBI MOJNyYEHHs Tel
BpallleHus;

KJIacCcu(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

BBIUNCIISTh BEJIMUMUHBI JIEMEHTOB MHOTOTPAaHHUKOB M TE€J BpallleHus, 00bEMBI U IUIOLIAN TOBEPXHOCTEH
MHOT'OI'PaHHHMKOB U T€JI BpaILlEHHs], FTEOMETPHUUECKUX TeJI C IPUMEHEHUEM (HOopMyT;

CBOOOJHO ONEpUpPOBaTh MOHATHUAMHU, CBSI3AHHBIMU C KOMOWHAIMSMHU TeJ BpallleHUuss U MHOTOTPAHHUKOB:
MHOT'OT'pPaHHMK, BIIMCAHHBIA B c(epy U ONMUCAHHBIA OKOJIO chepbl, chepa, BIMCaHHAs B MHOTOTPAHHUK WIIH
TEJIO BpallleHus;

BBIYUCIISATH COOTHOIICHUS MEX/Y TUIOINAAsIMUA TOBEPXHOCTEN M 00bEMaMU TOJJOOHBIX TEIT;

n300paxarh H3ydaemble (QUIYphl, BBINOJHATH (BBIHOCHBIE) IJIOCKME YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (PUTYpP: BH]I CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpaIlleHUS;

U3BJIEKAaTh, MHTEPIPETUPOBATh U MpPeoOpa3oBbIBaTh MH(OPMALIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, npeacTaBICHHYIO Ha YepTexkax U PUCYHKaX;

CBOOOHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALIMU HAJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOp/MHAT;



peliath reoOMEeTpUYEcKHe 3a/1a4yd Ha BBIYUCIICHHE YIJIOB MEXIY MPSMBIMH M TUIOCKOCTSIMH, BBIYMCIICHUE
paCCTOSIHI/If/'I OT TOYKHM OO0 INIOCKOCTH, B LCJIIOM, Ha NPHUMCHCHUC BCKTOPHO-KOOPAMHATHOIO MCTOAA IIpH
pelleHun;
CBOGOI[HO OIICPHUPOBATH MMOHATHUAMHU, CBSA3AHHBIMU C JIBUXKCHUCM B IIPOCTPAHCTBC, 3HATH CBOIICTBa I[BI/I)KGHI/II;'I;
BBIMOJIHATh M300paKeHHsi MHOTOTPAHHUKOB M TeJl BpallleHHs] IPU MapajyieIbHOM MepeHoce, EeHTpaIbHOU
CUMMETPUH, 3ePKATBHON CHMMETPHUH, IIPU TIOBOPOTE BOKPYT MPSIMOIA, TpeoOpa3oBaHus 0100,
CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUSHUSI HIUIMHPA (MapajuiesIbHO U MEPIeHIUKYISIPHO
0CH), CeYeHUs1 KOHYyca (MapasuiesibHble OCHOBAHUIO U MTPOXO/ISIINE Yepe3 BEPIINHY), CEUCHHUS 111apa;
HCIIOJIb30BAaTh METO/Ibl TOCTPOCHUS CEYCHMI: METOJ CJIe/I0B, METOJ BHYTPEHHETO NMPOCKTHUPOBAHUS, METO/
MIEPEHOCA CEKYLIEHN MIIIOCKOCTH;
JTIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;
MPUMEHSTh TeOMeTprUIecKre (HaKThI IS PEIICHUsI CTEPEOMETPUICCKUX 3a/1a, MIPEANOIATAOIIINX HECKOIBKO
[IaroB PEHICHUs, €CJIU YCIIOBUS IPUMEHEHUS 3aJJaHbl B IBHOI U HESIBHOU opMe;
peiiaTh 3aJa4r Ha 10KA3aTCIbCTBO MATCMATUICCKUX OTHOIIIEHUU U HaXO0XKIACHUC I'’COMCTPHUYCCKUX BCIIMYUH;
OPUMEHSTh MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMbI IMPH PELICHUU
CTEpEOMETPUYECKHUX 3a/1a4;
NPUMEHSATh TOJy4YCHHbIE 3HAHHS Ha MPAKTHUKE: CpPaBHUBATh, AHAIM3UPOBATh U OIEHUBATH pEalbHBIC
CUTyauuu, I[PUMCHATb HU3YYCHHLIC IIOHATHA, TCOPCMBI, CBOMCTBA B nmponecce IMoucCKa pPCIICHUA
MaTeMaTHU4ecKu chOpMYyIUPOBAHHOMN MPOOIEMBI, MOJICTHPOBATh PeaIbHbIC CUTYAIlMU HA SI3bIKE T€OMETPHH,
MCCJIEIOBATh MOCTPOCHHBIE MOJEIN C HUCIOJIb30BAHUEM T'€OMETPUUYECKHX TOHSTUH U TEopeM, armrmapara
anreOpsbl, pemaTh IPaKTHUECKUE 3a]]a41, CBA3aHHbIC C HAXOXKACHUEM I€OMETPHUUECKUX BEIUYUH;
HMETb MPEACTABIICHUA 00 OCHOBHBIX dTalax pa3BUTHA TCOMCTPHU KakK COCTaBHOM YacTH (I)YHI[aMeHTa
pa3BUTHUS TEXHOJIOTHA.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
n/m HanmeHoBanue pa3aenoB U TEM MPOrpaMMBbl ‘ KommuecTBo yacos H
Bcero  ||[Kontponwhsbie|| [Ipaktrueckue
paboTEI paboThI

Beozroe nosropenue. HekoTopbie cBeieHHs 13 4 1
TUTAHUMETPUH

‘BBC]IGHI/I@ B CTEPEOMETPHIO H 15 H 1 H 1 H

2 |IB3auMHOE pacnojioKeHHe IpsSMbIX B 12 1 1
POCTPaHCTBE

3 |[MapayienbHOCTh MPSIMBIX M TUIOCKOCTEH B 10 1 1
POCTPaHCTBE

4 |[lepneHIUKYIIPHOCTD IPSMBIX U 22 1 2
IIJIOCKOCTEMN B IPOCTPAHCTBE

‘VFJ'II)I ¥ PaCCTOSHHUS | 16 | 1 [ 1 I

EHMHororpaHHI/IKH [ 9 [ 1 [ |

‘BGKTOpBI B IIPOCTPAHCTBE H 11 H 1 H 1 H
[ToBTOpeHme, 06001IEHNE U CUCTEMATH3AIUS 3
3HaHUHN

D‘O&uee KOJIMYECTBO YacOoB IO MPOTrpaMme H 102 H 7 H 8 H




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC

ypoka

Tema

KomngectBo yacos

Bcero

KonTposbhbie
paboThI

[IpakTrueckue
paboThI

Jlata

W3YUYCHHUS

1-4

[ToBropenue. HexkoTopeie cBeneHus us3
[JIAHUMETPUU

- Teopema o nponopurOHaIBbHBIX
orpeskax. [lomoOue TpeyroinbHUKOB

- Teopema Menenas u Uesbl

- Tpuronomerpus NpsAMOYroJIbHOTO
TPEYroJbHUKA

- Tpuronomerpusi B mpoU3BOILHOM
TPEYrOJbHUKE

1

IlonsaTus CTCPCOMCTPHU: TOUKA,
psiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHoBHbI€ NpaBUiIa U300pa’keHUs Ha
PHUCYHKE IJIOCKOCTH, MapalleIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsaTus: nepeCCKaromurecs MmIOCKOCTH,
ICPCCCKAOIMECH IpsAMas U IMJIOCKOCTb,
TIOJIYIIPOCTPAHCTBO

4-15.09

MHOTOrpaHHHKH, H300paKeHNE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
¢buryp, HecyIecTBYIOIIMX 0OBEKTOB

8-10

AKCHOMBI CTEPEOMETPUH U NIEPBbIE
cieactsus u3 Hux. CrmocoOsl 3a1aHust
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O06o03Ha4YeHUs IPSAMBIX U TIIOCKOCTEH

11-12

M300pakeHue ceueHuil mupaMuipl,
KyOa ¥ IPU3MBbI, KOTOpPBIE TPOXOIAT
yepes ux péopa. M3obpaxenue
MepeceueHus MOTYUYECHHBIX IJIOCKOCTEH.
PackpamBaHie OCTPOCHHBIX CCUCHHN
PAa3SHBIMU LIBETAMU

18-29.09

13-15

Meton cieoB Uit IOCTPOCHUS
ceueHuil. CBOMCTBaA NepeceueHuit
MPSIMBIX U IJIOCKOCTEN

2-6.10

16-17

[TocTpoeHne ceueHuii B mupaMu/e,
KyOe 1o TpéM ToukaM Ha pébpax.
Co3naHne BEIHOCHBIX YEPTEKEN U
3aIUCh IIAroB MOCTPOEHUS

18

PacueTsl B ceueHHsIX Ha BBIHOCHBIX
yepTexax

9-13.10

19

KonTtpoabHnas pa6ora Ne 1 mo reme
""Axcuombl crepeomerpuu. Ceyenus'

20-21

B3anMHOe pacnionokeHue npsMbIX B
npoctpancTBe. CKpenBaronmecs

16-20.10




ypoka

Tema

KonnuecTtBo yacoB

Bcero

KonTposbhbie
paboThI

[IpakTrueckue
paboThI

Jarta
U3y4YeHUs

npsimble. [Ipru3Haky cKkpeluBarommxcs
npsMbIx. [lapamiensHbie npsiMbie B
[IPOCTPAHCTBE

22-23

Teopema o cyniecTBOBaHHH U
€AVUHCTBEHHOCTH IIPSIMOU
MapayieIbHON JaHHOW MPSMO,
[IPOXOAAIIEH Yepe3 TOUKY
[IPOCTPAHCTBA U HE JIeXKAILEeH Ha
JAHHOM npsAMoi. JlemMma o nepeceyenuun
[1apAJUIEIIBbHBIX IPSAMBIX IIJIOCKOCTBIO

23-25.10

24-25

[TapanmiensHOCTb TpeX MPSIMbIX.
Teopema o TpEX mapamieabHbIX
npsMbIx. TeopeMa o CKpenuBarouxcs
MPSAMBIX

26

[TapannenpHOE NPOEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA MApaIETHLHOTO
npoekTupoBanus. 3o00paxxeHue
pasHbIX (GUTYpP B MapayIeIbHON
[IPOEKLIUU

6-10.11

27-28

LlenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJIICHHBIMUA CTOPOHAMH. YTOJI
MEXy NPSIMbIMU

29-30

3ajauu Ha J0Ka3aTeNbCTBO U
UCCIIeIOBaHNE, CBSI3aHHBIE C
PacIOJI0KEHUEM NPSIMBIX B
MIPOCTPAHCTBE

31

KonTtpouabHas pa6ora Ne2 o reme:
“IIapaie1bHOCTD NPSAMBIX, MPSIMOi
U TIOCKOCTH.

32

[ToHsATHA: MapasuIeIbHOCTD NPSIMOM U
[IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apAJUIEIILHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U
IIJI0CKOCTH

13-24.11

33

['eomeTpuueckue 3anaun Ha
BBIYMCIICHHE U I0KA3aTENbCTBO,
CBSI3aHHBIE C MaPAJUIEITBHOCTHIO
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE

34

[TocTpoeHue ceduenust, MPOXOIAIIETO
yepe3 JAHHYIO MPSIMYIO0 Ha YepTexXe U
MapajyIeIbHOrO IPYrou npsimoil. Pacuér
OTHOIICHUM

35

[TapannenpHas npoeKuus, IPUMEHEHNE
JUTSI TIOCTPOCHUS CEUCHHH Ky0a 1
napaienenunena. CBoicTea
napajuieJienuIe1a U Ipu3Mbl

27.11-1.12




ypoka

Tema

KonnuecTtBo yacoB

Bcero

KonTposbhbie
paboThI

[IpakTrueckue
paboThI

Jarta
U3y4YeHUs

36

[Tapannenbuele ockocty. [pusHaku
HapajIeNIbHOCTHU JIBYX IUIOCKOCTEH

37

Teopema 0 mapajuieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
[MPUHAJICIKALLYIO TAHHOM NIJIOCKOCTH U
CJIE/ICTBUS U3 HEE

38

CaoiicTBa napamuienbHbIX INIOCKOCTEH:
0 MapaJyIeIbHOCTH MPSMBIX
[epeceyeHus Npu NePecedeHn! IBYX
MapaiyieIbHbIX TIOCKOCTEN TPEThEi

4-8.12

39

CaolicTBa napauienbHbIX INIOCKOCTEN:
00 OTpe3Kax HmapayIeqbHBIX MPSIMBIX,
3aKJIFOUYEHHBIX MEXK]y NTapaJlJIeIbHBIMU
[JIOCKOCTSIMU; O [IEPECEUEHUH MPSAMOH ©
JBYMsI TapaJIIEIbHBIMU TNIOCKOCTSAMHU

40

Terparap. CpoiicTa kyba u
[PSIMOYTOJIBHOTO NapaJuleIenuIe 1a.
Brruncnenue IMH OTPE3KOB B KyOe u
[PsIMOYTOJIbHOM Tapajuiesenureie

41

KonrpoJsbHas padora Ne3 o reme:
«IlapansejbHbIe IVIOCKOCTH.
Terpasap u napajjesenumnen

11-15.12

42-43

[lepnieH IUKYIAPHOCTD NPSMOU U
rockocty. [Ipru3Hak
[EPIEHIUKYIIIPHOCTH IIPAMOMN U
IJI0CKOCTH

44

Teopema o CyleCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH

18-22.12

45-46

[110CKOCTH M EPIIEHINKYIISIPHBIE UM
[IPsIMBIE B MHOTOI'PAaHHUKAX

47

[IepnieHqUKYIIAp U HAKIIOHHAS.
[TocTpoeHne nepneHauKynspa U3 TOYKH

Ha MPSMYIO

25-28.12

48-50

Teopema o TpEX nepneHAUKYIApax
(npsiMast u oOpaTHas)

8-12.01

51-52

Yron MCKAY CKPCHIMBAOIIINMHUCA
IPpsAMBIMHA

53

[Tonck nepreHIMKyIsIpHBIX IPSIMBIX €
[MOMOILBIO TIEPITEHIUKYIISIPHBIX
JIOCKOCTEN

15-19.01

54

HOpTomHam,Hoe MIPOEKTUPOBAHUE

|

22-26.01




ypoka

Tema

KonnuecTtBo yacoB

Bcero

KonTposbhbie
paboThI

[IpakTrueckue
paboThI

Jarta
U3y4YeHUs

55-56

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
[IPABUIBHON MUPAMHU/BI C TOMOIIIBIO
OPTOTOHAJILHOM MPOEKIINH

57

CummeTpus B IpOCTPaHCTBE
OTHOCHTEJIBHO II0ckocTu. Ilnockoctu
CUMMETpPUN B MHOTOTpaHHHUKaX

58

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON
U IUIOCKOCTH KakK CJIEJICTBUE
CUMMETpUU

59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PAcCCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

29.01-2.02

60

[IpaBuibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 IIIOCKOCTH

61

CriocoObl OIyCTUTh NEPIIEHANKYIISAPBIL:
CHUMMETpPHS, CIBUT TOUKHU 110
[apajuIeIbHON IPSIMOU

62

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSIHUM

5-9.02

63

KonTpoabHasi padora Ne 4 no teme
"B3auMHOe pacnoJioskeHne NpsiMbIX
U IJIOCKOCTEl B IpocTpaHcTBe'

64

['eomeTprueckue METObl BEIUUCICHUS
yTJ1a MEXy IpSIMbIMU B
MHOTOTpaHHUKAX

65-66

JIByrpansbIii yroia. CBoiicTBO
JIMHENHBIX YTIIOB IBYTPAHHOIO yria

67

[lepnenquKynsipHbIE IIOCKOCTH.
CaoiicTBa B3aMHO NMEPHEHANKYISIPHBIX
IJIOCKOCTEN

12-22.02

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
[JIOCKOCTEM; TeOpeEMa O IPSAMOK
[EepEeCeUYEeHMs ABYX IUIOCKOCTEN
MIEPIICHIUKYIJIIPHBIX TPEThEN
[IJIOCKOCTH

69

[IpssMOyTONBHBIN MTapauIeIenuIe;
KyO; u3MepeHusi, CBoiicTBa
IPSIMOYTOJIBHOTO ITapaJUICIICIIUIIE1A.
TeopeMa 0 nMaroHany nNpsIMOYroJIbLHOIO
MapauIeIICIUIEeNa U CICICTBUE U3 HEE

70

CrepeoMeTprUieCKHE U TPUKIIAIHBIC
3a7a4M, CBA3aHHbBIEC CO B3aUMHBIM
pAaCION0KEHUEM MPSIMBIX U TIIOCKOCTH

26.02-1.03

71

[Tapa mapasienbHbIX IIOCKOCTEHN Ha
CKPEUIUBAIOIINXCS MPSMBIX,

pacCTOsTHUE MEXAY

4-15.03




Ne Tema KomnuecTso yacos ‘ Hara
YpoKa Bcero |[Kontponsnsie| [Ipaktuueckue || A3YICHHA
paboThI paboTbl
CKPEUIMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTBIX CUTYalUsIX
72-74 |[PaccTosiHre OT TOYKH HO IIOCKOCTH, 3 1
PAcCTOSTHHUE OT MPSIMOH 710 TIIOCKOCTH
75-76 ||BprymciieHre pacCTOSTHUN MEXIY 2 18-22.03
CKPEUIMBAIOIIUMUCS MPSIMBIMH C
MIOMOIIBIO MEPICHIUKYIISIPHOM
[IOCKOCTH
7 TpéXrpaHHblid yroy, HepaBeHCTBA IS 1
TpeXrpaHHbIX YIIoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB H
CHHYCOB JJIsl TPEXTPAHHOTO yTJIa
78 DneMeHThI ChepPUIEeCKON TeOMETPUH: 1 1-5.04
reojie3MyecKre JMHUN Ha 3emIie
79 KonTposabnas padora Ne 5 mo teme 1
"¥Yrabl u paccrosinus"
80 CucremaTtu3anys 3HaHUI 1
"MHOrorpaHHUK U €ro 3JeMeHThI"
81-82 |[Mupammna. Buasl mupamu. 2 8-19.04
[TpaBuibHast nupamMuIa
83-84 |[[Tpu3ma. [IpsiMast 1 HaKJIOHHAS TPU3MBI. 2
[IpaBunbHas npusma
85 [TpsiMoii mapauienenune, 1
PSIMOYTOJIbHBIN Mapasuienenunesn, Kyo
86 Brinykiible MHOrorpaHHuku. Teopema 1
Ditnepa
87 Brinykiible MHOrOrpaHHukH. Teopema 1 22-26.04
Diinepa. [IpaBuiibHbIC U
MOJTYIIPaBUIIbHBIE MHOTOTPAHHUKHU
88 KonTtpoabHnas padora Ne 6 nmo reme 1 1
"MHororpanuuku''
89 [ToHsATHE BEKTOpA HA MJIOCKOCTHU U B 1
[IPOCTPAHCTBE
90-91 ||Cymma BekTOpOB. Pa3HOCTH BEKTOPOB. 2 29.04-3.05
[IpaBuso napanenenumnena
‘92 HYMHO)KeHI/Ie BEKTOpA Ha YKCJIO H H H 6-8.05
93 PaznoxeHue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OJHON
MJIOCKOCTH
‘94 ‘CKaJ'IﬂpHOG IIpOM3BE/IEHUE H H H ‘ 13-17.05
95 Brranciienue yria MexIy BEKTOpaMu B
MIPOCTPAHCTBE
‘96 HHpOCTeﬁHme 3aJ1a4M ¢ BEKTOpaMH H H H ‘
‘97 HHpOCTeﬁHH/Ie 3aJlauM ¢ BEKTOpaMHu H H H H 20-24.05 |




I[TPOTPAMME

Ne Tema ‘ KomnuecTso yacos ‘ Hara
ypoka Beero |Kontponsnsie|| [Tpaktuueckue | A3YICHUA
paboThI paboTbl
‘98 HHpOCTeﬁHJHe 3a/1a4M C BEKTOPaMK ‘ ‘
99 KoutpoJabHas padora Ne 7 mo teme 1
"BekTopsn1"
100-  ||O606meHue U cucTeMaTru3anus 3HaHUH 3
102
OBUIEE KOJIMYECTBO YACOB I10 102 7 8




