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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBiIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00eCreuuBaeT BO3MOKHOCTh U3y4EeHHUS JUCLUIUINH €CTECTBEHHO-HAayYHOU
HAIPaBJIECHHOCTH U IPEIMETOB I'yMaHUTAapHOrO LuKiIa. IIOCKONBKY JIOTHYECKOE MBILNLUIECHUE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMUCS TOHSATHHHBIX OCHOB TI'€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMYECKUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIMOJIB3YIOTCSl NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1a4.

Llens ocBoeHHUs1 MporpaMMmel yueOHOro Kypca «l'eomerpus» Ha yriyOnEHHOM YpOBHE —
pa3sBUTHE WHIMBHUYalIbHBIX CIIOCOOHOCTEH OOYy4arolMXCsl MpPU H3YyYEHUM TEeOMETpUH, Kak
cocTaBJIAOLIeH mpeaMmeTHON obnactu «MaremaTuka W MH(QOpPMATHKa» 4vepe3 obecreueHue
BO3MOXXHOCTH IPHUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKMX T€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CHeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIBb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YIiayOJIIEHHOM YPOBHE, paCIIUPSIFOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYphl H
(bopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHHE NPEJCTABICHUS O NPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTUYeCKUX MOJENSAX, IO3BOJISIIOIIMX ONMCHIBaTh W W3Yy4aTh pas3Hble  SBJICHUS
OKpY’KaloIIero MHUpa, 3HaHHE NOHATHUHHOrO amnmapara 1o pasgeny «CrepeoMmerpus» yd4eOHOro
Kypca reOMEeTpHH;

dopMHpoBaHHE YMEHMsI BIIaIeTh OCHOBHBIMM MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U MX OCHOBHBIMU CBOWCTBaMH, 3HaAHHE TeopeM, (POpMyn M yYMEHUE HMX NPUMEHATh, YMEHUs
JIOKa3bIBaTh TEOPEMbI U HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTeXkaX, MOJENAX U B PEATbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAIEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/II)OBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHMOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (GOopMHUpOBaHHME MOHMMAHHUS POJU AKCMOMATUKH TPU TMPOBEIECHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJe€Th METOJAMH JIOKa3aTEeIbCTB W AJITOPUTMOB pEILCHHUS,
YMEHUS HX MPUMEHATh, IPOBOJNUTH JIOKA3aTEJIbHBIE pPACCYKIEHUS B XOAE PEIICHMS
CTEpEOMETPUYECKUX 33Jad U 3aJad C T[PaKTHUYECKUM cojepKaHueM, (popMHupoBaHUE
OpeACTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKICHHUM U POJIM aKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIEKTYAJIbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCJIEI0BAaTEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIIICHUs], UHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrne (HYHKIMOHAJIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHHS
pacrio3HaBaTh IPOSIBICHUS TE€OMETPUUYECKUX IIOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaIbHBIX KU3HEHHBIX CUTYAlUsX W MPU U3YYEHHUM JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEalbHBIX CHUTYallUH, WCCIECI0BaHUS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU TIOJIyYCHHBIX PE3YJILTATOB.



OCHOBHBIMH COJIEP)KAaTCIbHBIMUA JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax ABIAIOTCA: «IIpsMble M IUIOCKOCTM B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpanieHus», «BeKTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO tpeboBaHWE «YyMETh OIEPUPOBATH MOHATHUIMU,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO 10 COJCpPXKATeNbHBIM JIMHUSAM, HO W MO ToxaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yiabTaTaM  OCBOCHHS
@OenepasibHO pabouell MPorpaMMebl, pacrpeneaEHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIUAIBHBIM BOIpPOCaM OOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIBHO M IOCTYIMATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEeMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
NPECTaBICHUN OOYUYAIONIMXCS, pacIIUpsist U yriayomnsist e€, oOpa3ys MpoYyHbIE MHOKECTBEHHBIC
CBSI3H.

[Tepexon K U3yYEHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3matk ycnoBus s nuddepeHnmanyu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneduTh YriayOnEHHOE H3y4eHHE TEOMETPUM  Kak
cocTaBJsitolIell yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHKU C Y4€TOM BBIOOpa
Oyaymeit npodeccun, obecrednBas NMPEeMCTBEHHOCTh MEXAY OOIMIMM U HpodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpus» Ha yriayOia€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yvaca (3 gaca B Hezemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpPEOMETpUH. Touka, IpsiMasi, IIOCKOCTh, pocTpaHcTBO. IloHaTHe
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluuBaroIuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsambix. [lapamenbHOCTh NpsAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
OPSMBIX, [ApPAUICIBHOCTh NPAMOM M IUIOckocTH. [lapamiensHOe MW LEHTpaJIbHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO IPOEKTUPOBAHMSL.
N300paxkenue ¢puryp B napaiesibHOW MPOEKIHUU. YTIIbl C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXAy NPSAMBIMH B IPOCTpaHCTBE. llapayenbHOCTh IJIOCKOCTEW: NapajllelbHbIE IUIOCKOCTH,
CBOICTBa mapaienbHbIX II0cKocTel. [IpocTelinme npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TeTpasap, NapajljIeNIeIUIe], IOCTPOCHUE CEYCHUN.

IlepneHgUKyIApPHOCTE HPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYISPHON
IUIOCKOCTH. OpTOroHajabHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPBHI HA IJIOCKOCTb.
IlepneHqUKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOoCcKocTer. Teopema
0 TpEX NMEPIEHAUKYIApax.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IUHEWHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yronapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTHh Npu3Mbl. [lapannenenunen,
NPSMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KparTyaillime Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHass Teopema Iludaropa. IMupamupa: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
NpaBUIBbHON TNHpamMuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IMPAaBHJIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUIbHAS TPEYToJIbHAS MUpaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTA3Ip, NOACKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, 1uaroHanu, yrisl. [lnomans 60xkoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHON TUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulelIeNUIend, CHMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHS IIPABUILHOW MUPAMHUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIOKHO HAIPABICHHBIE BEKTOPBL. PaBeHCTBO
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BEKTOpOB. JlelcTBUS C BEKTOpaMH: CIOXKEHHE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uucio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha uucio. [loHaTne komiuianapHsle BEeKTOpbl. [Ipu3Hak KoMIiaHapHOCTH
Tpéx BekTopoB. [IpaBuio mnapamnenenunena. TeopemMa O pas3lloKEHHMM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHM BEKTOpAa W KOOPAMHATAMHU TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHsATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasymouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxeHnue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cgepe. N300paxeHue Ten BpaleHus Ha MIockocTu. Pa3BépTka nununapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O06béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa U LapoBOr0 CETMEHTA.

KomOunanuu Ten BpalleHuss W MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthro. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHMK HJIM TEJIO BPAILCHHUS.

[Tnomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iulomaas chepsl u e€ yacteil. [logobue B
npoctpadcTtBe. OTHomeHHe 00BbEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpa3oBanue nomodus, romoreTus. PemeHuwe 3amad Ha IUIOCKOCTH C HCIIOJIB30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJd BpAIICHUS: CEUYEHUs MWIMHApA
(mapayuiebHO W TMEPHEHAMKYISIPHO OCH), CEYeHHUs KOoHyca (mapayjielibHble OCHOBAaHUIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXeHHA. IIpsiMoyronbHas cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pEIIeHNN T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OroOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JIBM)KCHUH. Buabl NBM)KEHMIl: NMapauIeIbHbIA MEPEHOC, LEHTpalbHAs CHUMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nogodus. [Ipsmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BoCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MMO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHICKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIENYyp TpakJaHCKOTO O0OIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIHMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NnaTpUOTHYECKOE BOCTIUTAHME:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTUKEHHSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTeMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE STUX JIOCTUKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOrO  Hapona, cHopMHpPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMaTHUYECKHUE 3HAHHS B HHTEpEcax 37J0POBOTO
u Oe3omacHOro obOpa3a >XU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pOBBIO (370pOBOE
NMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas (pu3ndeckas akTUBHOCTD),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEIbHOCTHIO,

6) TpynoBoe BocniuTaHue:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3iIuuHbIM cepam
poeCCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymier mnpodeccun W peaTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTHYECKON HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpHl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
00aNbHOTO  XapakTepa  JKOJOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU ISl pelIeHus 3ajad B 00JaCTH OKpY’Kalolllel cpelibl, MIIaHuPOBAaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOILIECTBEHHOW NPAaKTUKW, MOHMMAHHE MAaTEMaTHYECKOW HAyKH Kak Cgepsl
YEJIOBEUECKON JIEATEIIbHOCTH, ATAlOB €€ Pa3BUTHUs M 3HAYUMOCTH Ul Pa3BUTUS LIMBUIM3ALINU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYpPOH KaK CPEICTBOM IO3HAHMS MMPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEN0BATENIBCKYIO ACSATEIbHOCTh HHANBUAYAIBHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOLIEHMH MeXAY MOHATUAMH, (OpPMyIUpOBaTH ONpEAETCHUs MOHSATHH,
YCTAaHABJIMBATh CYIICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui 000OUICHHA W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBATh U IPeoOpa3oBbIBATh CYXKJIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILUE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYHUsS B (pakTax,
JaHHBIX, HaOMIOJEHUSIX U  YTBEPXKICHUSX, MpeajaraTb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOABI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsMble U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTALUIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KIECHHSI U BBIBOJBI;

BbIOMpaTh CcHoco® pemieHus YydyeOHOM 3ajaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMALIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3zoBble nccienoBarebcKkue 1eHCTBUSA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUNA HHCTPYMEHT MO3HAHUsI, OPMYIUPOBAThH
BONPOCH], (UKCHUpYIOIIHE MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIMI0, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEeKTa, SBJIEHUS, IPOIIECCAa, BBISIBICHUIO
3aBHCUMOCTEH MeXIy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyUEHHBIX PE3Y/IbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(QUIMTH MHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U IS
pEIIeHNUs 3aa4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MpPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpaUuecKy;

OLICHUBATh HAJAEKHOCTh HMH(DOPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U HMHCBMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pClICHHUA 3adadrd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0Jlle 0OCYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbI, TPOOIIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COIOCTABIATH CBOU
CYKACHUA C CYXIACHUAMH APYIrUX Yy4YaCTHUKOB AHaJIora, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpPOBATh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3YIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEJOBAaHMS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 3a/4a4 TPE3CHTAMUA |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranuzanus:

COCTaBJIATh IUIAH, AJTOPUTM pELICHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
HUMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTb M KOPPEKTUPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOW MH(pOpMAaLIUK.

CaMOKOHTPOJ/I1b, SMOLHOHATBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yiIbTaTOB, BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOLIeCca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3a/jauu;

NpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh INPH pEIIEHUH 3a/a4d, BHOCUTh
KOPPEKTHBBI B JESITEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MeIM M YCIOBHSIM, OOBSICHATH PUUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, J/1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW M MHIUBUAYaJIbHONH pabOThI IpU
pelmieHUMH y4eOHBIX 3a/1a4, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeacssiTh BHIBI padOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YNbTAT paboThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00cyxaeHHs, 0OMEH MHEHHUH, «MO3TOBbBIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JEHCTBHUS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHUBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YJaCTHUKAMU B3aUMOJIEHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiaacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
NPOBEICHUN MaTEMAaTUYECKUX PACCYKICHHIA;

OPUMEHATh AKCHOMBI CTEPEOMETPUH W CIEACTBHS W3 HHUX I[PHU PELICHUU
reOMETPHUYECKUX 3a]1a4;

KJIaccu(pUIMpPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOH U IJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh OHATUSAMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO pAcCMO3HAaBaTh OCHOBHBIC BHbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
IPSIMOYTOJIbHBIN Mapaienenumnen, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAaHHHUKH, BEIOUpPAsi OCHOBAHUS IS KIIACCH(DHKAIIHH;
CBOOOJTHO ONEpPUPOBATH MOHSTHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITOJIHATH NapaJlJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKUE (HUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHus (GUTYp Ha MIOCKOCTH;

CTPOUTH CEYECHUS MHOTOTPAaHHHKOB PA3IMYHBIMU METOAAMH, BBIOIHATEH (BBIHOCHBIEC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIATh IUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUpPaMUia),
reOMETPUUECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCb HU
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPHI;

CBOOOJIHO ONEpUPOBATh MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpPaM M KOOpAWHATaM B
POCTPAHCTBE;

BBITIOJIHATH ICHCTBHSI HA/I BEKTOPAMH,

pewmiath 3ajJaud Ha JI0OKa3aTeJbCTBO MaTeMaTHUYECKUX OTHOIIEHUH M HaXOXJICHHE
reOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUH
MaTeMaTHYECKUX 33/]]au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSATH MPOCTEHUIINE TPOTPAMMHBIE CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI TIPY PEIICHUN CTEPEOMETPHUUECKUX 3a/1ad;

U3BIICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HHGOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUrypax, IMPEACTaBICHHYI0 Ha 4YepTekax |
PHICYHKaX;

OPUMEHATh TOJYYEeHHBbIE 3HAHUS Ha NPAKTUKE: CPaBHMBATh W aHAJIU3UPOBAThH
peanbHBIe CUTYAIlH, IPUMEHITh W3ydEHHBIC MOHATHS B TPOIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu cHOpMyTUPOBAaHHON MPOOIEeMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TEOMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemiaTt MpPaKTHYECKHe
3a/1a4M, CBSI3aHHBIC C HAXOXKICHHUEM FeOMETPUIECKUX BEINYHH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHM KaK COCTaBHOMN
qacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K konmy 11 kiacca oOyyaromuiicss HAy4uTCs:



CBOOOJHO OMEpPUPOBATH MOHATHIMH, CBSI3aHHBIMU C LIMJIUHAPUYECKON, KOHUYECKOU U
ceprueckoil MOBEPXHOCTIMHU, OOBSICHITH CITIOCOOBI MOTYUEHUS;

OTIEpPUPOBATH TMOHATHIMHU, CBSI3AHHBIMH C TEJAMH BPAILCHHS: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBarth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHIATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHuUs;

KJIaccu(UIMPOBaTh B3aUMHOE PACIOJI0KEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIISAITh BEIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpPALICHUs, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEHEHHEM (HOPMYIL;

CBOOOJTHO OTIEpUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJl BpPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHCAaHHBIA OKOJO chepsl,
cdepa, BicaHHAss B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIUMCIISATH COOTHOIICHHSI MEXKAY TUIOMIAIIMU MMOBEPXHOCTEH U 00bEMaMU TOJO0OHBIX
Ten,

n300paxarh u3ydyaeMble (DUTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlCHHUS;

U3BJICKATbh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MPEACTABICHHYIO Ha uepTexkax u
pHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSTHEM BEKTOP B MPOCTPAHCTBE;

BBITTOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;

pemaTte TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIy NpPSIMBIMA H
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHMM OT TOYKM J0 IUIOCKOCTH, B IIEJIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHUN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBITTOJTHATh HM300paXCHHUsT MHOTOTPAHHWKOB W TEJN BpAlICHUS TPU MapaieTbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKATbHOW CUMMETPHH, TIPU MOBOPOTE BOKPYT
IpSIMOiA, TpeoOpa3oBaHus MTOA00HS;

CTPOUTh CEYCHUS MHOTOTPAaHHUKOB W Tel BpAIlEHUS: CEUYCHHS IIHIMHIpA
(mapamienbHO W MEPIEHAUKYIISIPHO OCH), CEUCHHsI KOHYca (MapauiebHbIe OCHOBAHHUIO
U TIPOXOJIAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

UCIOJIb30BaTh METOJbl TOCTPOCHUSI CEYEHHUH: METOJl CJEeI0B, METOJ BHYTPEHHEro
POEKTHPOBAHUS, METO]I TIEPEHOCA CEeKYILEeH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECCKHE YTBEPIKIACHUS;

OPUMEHATh TEeOMETpHuYeCKHe (aKThl I pEIIeHUs CTepEeOMETPUYECKHX 3ajad,
MPEIIOJIAaTA0IINX HECKOJBKO IIaroB PElIeHUs, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JI0Ka3aTelbCTBO MaTEMaTHYECKUX OTHOIICHUH W HaXOXIACHHE
FeOMETPUUYECKUX BEJIUYUH;
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HNPUMEHATH POrPaMMHBIE CPEJICTBA U HJICKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI ITPH
pELICHUH CTEPEOMETPUIECKUX 337124,

INPUMCHATH IIOJYUCHHBIC 3HAHHMA Ha IMPAKTUKEC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMEHATh U3yYCHHBIC OHATHS, TEOPEMBI, CBOIICTBA
B IIpollecce TIOMCKAa PEUICHUS MaTeMaTU4eCKu C(HOPMYIHMPOBAHHON TPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C HCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH M TEopeM, ammapara aureOpsl,
penIaTh NPakTUYeCKUe 3aa4uu, CBSI3aHHbIE C HAXOXK/ICHHEM Ir'€OMETPHYECKHIX BEJIMUHH;
HMCTh IPCACTABJICHHUA 00 OCHOBHBIX JTamax Pa3BUTHA TCOMCTPHUU KaK COCTaBHOM
yacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMMbl Bcero Kontpoabmeie  [paktieckue o0pasoBare/ibHbIC
padoThI padoTsbI
pecypcsl
1 BBenenue B crepeoMeTpuro 13 1
) B3aumHoOe pacrosnoxeHue npsMbix B 9 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 15
IIPOCTPAHCTBE
4 [lepneHIUKYIAPHOCTD NPSAMBIX U )1
IJIOCKOCTEN B IIPOCTPAHCTBE
VYTIIIBl M paccTOSHUS 16 1
MHororpanHuku 11 1
BexkTops! B IpocTpaHCTBE 10
2 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS 3
3HAHUU
Peseps.
9 CraproBast KOHTpOJIbHas paboTa. 4 5
IIpomekyTOUHBI MOHUTOPHUHT
00pa30BaTeNbHbIX JOCTH)KEHUN yJalIuxcs
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbBbIE
Ne i/ Tema ypoka KonrTpoabubie IIpakTuueckue Aara Hupposkic
Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypenI
OcHoBHbIE TpaBUiia H300pakeHUs Ha
1 PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX 1
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, psimasi,
IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE
2 MpaBuJia U300paKeHHs Ha PUCYHKE 1
IJIOCKOCTH, MapalIeNIbHbIX MPSIMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsiTHst: mepecekaronrecs MIOCKOCTH,
3 NIEPECEKAIOIINECS IIPsIMasi U IJIOCKOCTB; 1

MIOJTYIIPOCTPAHCTBO
MHororpaHHUKH, H300pakeHHE

4 MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP, 1
HECYIIECTBYIOIIUX O0HEKTOB

Pezeps. Cmapmosas konmponvnasn

paboma
5 6 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE )
CJICICTBHS U3 HUX
7 AKCHOMBI CTEPEOMETPUHU U TTEPBHIE 1

CIICACTBHUA U3 HUX. CnocoObl 3agaHus
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MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U IJIOCKOCTEH

8- 10

N306pakenue ceueHnii nupamuabl, Kyda u
IPU3MBI, KOTOPBIE TPOXOASAT Yepe3 X
pEbpa. N3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IUIOCKOCTEH. PackpamnBanue
IOCTPOCHHBIX CEUEHHUH Pa3HbIMH LIBETAMU

11

12

13

14

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJIHHUKOB
[ToBTOpenue mnanumerpuu: Teopema
Menenas. Pacuersl B ceUeHUAX HA
BBIHOCHBIX YepTekax. Micropus pa3BUTHS
TUTAHUMETPUH U CTEPEOMETPUN
Konmponvnas paboma Nel

«Akcuomot cmepeomempuu. Ceuenusn»
Pabora Hag ommoOkamMu. BzauMmuoe

PacCIioJIOKEHUEC NIPSAMBIX B IIPOCTPAHCTBC.
HapanneanLIe MMpSAMBIC B IIPOCTPAHCTBE

15

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JTAHHOM IPSIMOM, MPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH HA JaHHOU
npsAMoi. Jlemma o nepeceyeHun
MapaJuIebHbIX IPSIMBIX INIOCKOCTHIO

16

[TapamnensHOCTh TpeX MpsIMbIX. Teopema o
TpEX MapajuleNbHbIX NPsAMBIX. Teopema o
CKPEIIMBAIOIINXCS TIPAMBIX
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17

18

[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
MapaJuIeIbHOCTH NPSIMOU U IIJIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
IIJIOCKOCTH

[TapamnensHoe npoekTupoBanue. OCHOBHbBIE
CBOWCTBA MMapaJUICIBHOTO MPOCKTUPOBAHHUSI.
N3o0paxenue pa3HbiX GUryp B
napajuieIbHOW MPOSKITUH

19

CkpemuBatoiuecs npsmele. [Ipuznaku
CKPEIIMBAIOIINXCS IPSIMBbIX.

20

21

lenTpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEX1y MPSIMbIMHU

Yron MCKAY CKPCIINBAOMIUMUCSA TPAMBIMU

22

3ajgauu Ha J0Ka3aTeNIbCTBO U UCCIIEIOBAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

23

24

25

[Tapannensublie muockoctu. IlpusHaku
MapauIeIbHOCTU JBYX TIOCKOCTEH

Teopema 0 napaieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, TPOXOISAILEN
4yepes TOUKY, HEe MPUHAJICKAILYIO JaHHON
IIJIOCKOCTH U CJIEACTBHUS U3 HEE

CaoiicTBa napajiebHBIX INIOCKOCTEN: O
NnapajyieIbHOCTH MPSIMBIX NIEPECEUCHUS TIPU
MEPCCCUYCHNU NBYX IapalJICIIbHBIX
MJIOCKOCTEN TpeThen

15




CBoiicTBa mapanienbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapajuleNbHbIX NPSAMBIX,

26 3aKIIOYEHHBIX MEX/1y NapauleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHNUH IPSMOM C
JBYMs IapaJlIeNIbHbIMU TIOCKOCTSIMU

['eomerpuueckue 3agaun Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapauIeTbHOCTHIO MPSMBIX U IIIOCKOCTEH B
MIPOCTPAHCTBE

27

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEkKe U
napajuieIbHOTO APYrou npsiMmoil. Pacuér
OTHOLLEHUN

28

[TapannenpHass npoeKUHs, IPUMEHEHUE IJIsSI
79 MOCTPOEHHUS CEYeHUH KyOa U
napautenenunena. CpoicTsa

MnapajjeJicnuIca U mpu3Mbl

30 [ToBTOopenue: Teopema [Mudaropa na

IIJIOCKOCTH

HOBTOpeHI/IeZ TPUTOHOMCTPUSA
MMpAMOYTOJIbHOT'O TPCYTIOJIbHUKA

31

0 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiesaenumnena

1 Brruucnenue aMH OTpE3KOB B Ky0Oe 1
NPSIMOYTOJIBHOM TTapajuIesenuIe/ie

Mertopa cieoB Uit HOCTPOSHUS CeUSHHI.
34-35  CaoiicTBa nepece4eHUi NPsSIMBIX U
IJIOCKOCTEN




3637

[TocTpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MIOCTPOEHUS

38 -39

[IeprieHIUKYIAPHOCTD NPAMOU U
10ckocTH. [Ipu3Hak nepnesauKyJIsspHOCTH
IIPSIMOM U TUIOCKOCTH

40

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOIAILIEH
yepe3 TOYKY MPOCTPaHCTBA U
MEPIECHANKYIISIPHOMN K INIOCKOCTH

41 —42

43 44

[I;mockocTH U NepneHIuKYIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

[Tepnenaukynsap u HakioHHas. [loctpoeHue
HEepHEeHINKYIIsApa U3 TOYKU Ha MPSIMYIO

45— 46

Teopema o Tpéx nepneHAUKYIspax (mpsamas
u oOpartHas)

47

48

Yron Mexay npsiMoi U IIIOCKOCTHIO

[Torck nepneHAnKyYISpHBIX TPSIMBIX C
MOMOUIbIO NEPIEHANKYIISPHBIX MIIOCKOCTEN

49

50-51

52

OpToroHanbHOE TPOEKTUPOBAHKE

[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBUIBHOM MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM MPOEKINH

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

mI0cKocTH. [InockocTu cummeTpuii B
MHOT'OTpaHHUKAaX

17




53

[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

54 -55

56

57

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

CniocoObl OyCTUTh NEPIICHANKYISPDIL:
CUMMETpHUS, CABUT TOYKH [0 NapAJICIbHOU
IPsAMOi

CnBur no HenapaJieabHOU MPAMOH,
M3MEHEHUE PACCTOSHUM

58

Koumponvnas paboma No2
«B3aumnoe pacnonoscenue npamvix u
nja0CcKoOCmeil ¢ npocmpancmeey

59

60

61

Pesepe. Ilpomesrrcymounolit MOHUmMOpUHZ
o0pazoeamenbHbIX 00CHMUINICEHUTL
yuawuxca

Pa6ora nag ommbkamu. [ToBTopenue: yron
MEX1y PSMBIMH Ha TUIOCKOCTH,
TPUTOHOMETPHS B MPOU3BOJIILHOM
TPEYroJIbHUKE, TEOpEMa KOCHHYCOB
[ToBTOpEHUE: YrOa MEKIY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU B
MIPOCTPAHCTBE

['eomeTpryecKkue METOABI BEIYMCIICHHS yTiIa
MEXy MPSMBIMH B MHOTOTpaHHUKAX

62

JByrpanHnsiii yromn. CBOMCTBO JINHEWHBIX
YIJI0OB JIBYTPaHHOTO yrja

63

[lepnennukynspHeie miaockoctu. CBoiicTBa

18




B3aUMHO IEPIICHAUKYISPHBIX IIJIOCKOCTEN

64

65

66

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeOpeMa O MPSMOU
MIEPECEUCHUS ABYX MIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEN MIIOCKOCTU
[IpssMOyTOJIBHBIN MMapajuIeaenuIe; Kyo;
U3MEPEHMS, CBOMCTBA MPSIMOYIOJIbHOTO
napajuiesenumnena

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
mapauiCiCnuIcaa u CJICACTBUC U3 Heé

67

CrepeomeTpryuecKue 1 MpUKIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3AMMHBIM PACIIOJI0KEHUEM
IPSMBIX U IJIOCKOCTH

68

69

70

71

[ToBTOpEeHME: CKpENTMBAIOIIUECS MPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOT'PaHHHUKAX

ITapa nmapaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCA NPSMBIX, PACCTOSTHUE
MEXYy CKPEIIBAOIIMMUCS IPSMBIMU B
IIPOCTBHIX CUTYaLUsAX

PaccrosiHME OT TOYKM 10 TUIOCKOCTH,
pacCTOsIHUE OT MPSMOM 10 MIIOCKOCTH
Brruucnenue paccTosHUN MEXTY
CKPELIUBAIOIMMHUCS IPSAMBIMU C IIOMOIIBIO
NEPHEHANKYJIAPHOHN IIIIOCKOCTH

72

TpéxrpaHHslil yroi, HEpaBeHCTBA [
TpexrpanHbix yriaoB. Teopema ITudaropa,

19




TEOpPEMbl KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yria

73

74

75

DneMeHTHI ChepUIECKOi TeOMETPUH:
reoJIe3NYECKUE JINHUU Ha 3emiie
Koumponvnasa paooma Ne3

«Yenot u paccmoanuny»

Pabora Hag ommbOkamu. CucreMaTH3anus
3HaHUH «MHOTOTPAaHHUK U €r0 3JIEMEHTBI»

76 - 78

79 - 81

[Ipusma. IIpsmas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

[Tupamuga. Buael nupamun. [IpaBuibsHas
nupamuaa

82-83

[Ipssmoit napaienenunen, NpsMOyroIbHbIN
napauenenunes, Kyo

84

85

86

Boinyknble MHOrorpanHuku. Teopema
Oiinepa. [IpaBunbHbIe U MOTYTIPaBUIIbHBIE
MHOTOTPaHHUKHU

Konmponvnaa paboma Ned
«Muozozpannuxuy

IMTonsatue BCKTOpaA Ha IMJIOCKOCTU U B
npocTpaHcTBe. PaBeHCTBO BEKTOPOB

87
88

CyMMa BEKTOpPOB

PazHocth BCKTOPOB

89

90

YMHOKEHHE BEKTOPA Ha YUCIIO
Kommnuianapueie Bektopsl. Paznoxenue
BEKTOpa Mo 0azucy TpEX BEKTOPOB, HE
JISKAIUX B OJHOM MJIOCKOCTH

20




91 [IpaBuno napasmienenumnena 1

0 Brruncnenue yria Mexy BEKTOpaMu B 1
IPOCTPAHCTBE

93 CxansipHO€ MPOU3BE/ICHUE

94 -95  IIpocreiimue 3a1a4u ¢ BEKTOpaMu 2

[ToBTOpenue. [lapaiensHOCTH B

96 npoctpanctBe. O6001IeHNE U 1
CUCTeMaTH3alMsl 3HAaHHUH
[ToBTOpenue. [lepneHIUKyISIPHOCTD B

97 npoctpanctse. O6001IeHNE 1 1
CUCTEeMaTH3alMsl 3HAaHHHA

08 [ToBTOpenwue. MHOFOFp&HiiPIKPI. O06006menne 1
Y CHCTEMAaTH3alNs 3HAHUN

99 Pe3epe 1

100 Peseps 1

101 Pezeps. Cmapmosas konmponvhas |
paboma
Pesepe. Ilpomesrrcymounolit MOHUmMOpUH2

102 00pazoeamenvbHbIX 00CHMUNCEHUTL 1
yuawguxcs

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

1.

Maremarnka: anredpa ¥ HadaJia MaTEMaTHIECKOTO aHaln3a, reometpus. ['eomerpus. 10
— 11 xnaccer: yue6. aiis obuieo0pa3oBar. opranu3ainuii: 6a30BbIi 1 yriayor. ypoBHU /
[JI.C.AtanacsHs u 1p.]. — 9-e uzn. — M: Ilpocsemenue, 2021.

Epmosa A.I1., 'ono6opoarko B.B. CamocTosiTebHBIC 1 KOHTPOJIbHBIE Pa0OTHI 110
reomerpuu s 10 knacca. — 6-e usza., ucnp. — M.: Unekca, - 2019

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

Marematuka: ajaredbpa 1 Hadyajaa MaTeMaTHYECKOT0 aHalIn3a, TeoMeTpus. I'eomeTpus.
10 — 11 knaccsl: yueb. 1uist 001eo0pa3zoBaT. opraHu3anuii: 6a3oBbli ¥ yriy0J. ypOBHU
/ [J1.C.Atanacsia u nip.]. — 9-e uzn. — M: IIpocsemienue, 2021.

Epmoga A.IL., T'onoGopoasko B.B. CamocrosiTenbHbIE U KOHTPOJIbHBIE PA0OTHI 110
reometpuu s 10 kimacca. — 6-e usz., ucnp. — M.: Unekca, - 2019

3uB B.I'. u np. 3apaun no reomerpun: [locodbue s yuammuxest 7 — 11 k.
obureobpasosar. yupexxaenuit/ b.I'.3uB, B.M. Meiinep, A.I'.baxanckuii. 6-e u3a. — M.:
[Ipocsemenue, 2018

I'eomerpus. 10 — 11: camocTosiTeNbHbIE U KOHTPOJIbHBIE pa0OTHI K YUEOHUKY
JI.C.AtanacsHa. Pa3pesnsie kapTouku/ coctT. M. A.Muenckas. — Bonrorpan: Yuurens,
2019

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
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