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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCI OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUS AUCHUIUIMH €CTECTBEHHO-HAyYHOU
HaMpaBIEHHOCTH M IMPEIMETOB I'yMaHUTApHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYEHUH OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETPUH, TIpHU
JI0Ka3aTelIbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTHYECKUX YTBEPXKICHUU TNPH PELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YACTHOCTU (PU3MUECKUX
3ajad.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOJaEHHOM ypOBHE —
pasBUTHE MHIMBHUyalbHBIX CIIOCOOHOCTEH OOYyYarOIIMXCsl NPU H3YYEHHUM TIE€OMETpUH, Kak
coCTaBJIAIOLIEH mpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecredyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/1a4aMu Kypca Fr€OMETpUHN Ha yri1yOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBJISIFOTCS:

pacmiMpeHue TpEACTaBICHUS O TEOMETPUH KaK 4YacTh MHpPOBOW KYJIBTYpHl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYXKAIOIIUM MUPOM;

dbopMHpOBaHHE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATH M HM3y4aTh pas3HbIE SIBICHUS
OKpY’KaIOIIer0 MHpa, 3HAaHHE MOHSATHHHOTO ammapara mo pasaeny «Crepeomerpus» ydeOHOTo
Kypca reoMeTpuu;

(dbopMHpoBaHHE YMEHMSI BIa/IeTh OCHOBHBIMU MOHATUSMH O MPOCTPAHCTBEHHBIX (hUTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (GOpMyT W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTH HECTAH/IaPTHBIE CIIOCOOBI PELICHHS 3a/1ay;

dopMHpoBaHHE yMEHHs paclio3HaBaTh Ha YepTekaX, MOJENSAX U B PEATbHOM MHpE
MHOT'OI'pPaHHHMKH U TeJla BpallleH!s, KOHCTPYHPOBAaTh F'€OMETPUYECKHE MOJIEIH;

dopmMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM  AKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHHS POJM AKCHOMATHUKH IIPH IPOBEICHUU
paccyXJ1eHHI;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKa3aTEeIbCTB U AJITOPUTMOB pELICHUS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTeNbHbIE pPACCYXKIEHUS B XOJAE pELIeHUs
CTEpEOMETPUYECKUX 33Jad M 3aJa4 C NPAKTUYECKHM COJepKaHWeM, (OPMHpPOBAHUE
NpPEICTaBICHUS O HEOOXOAMMOCTH JI0KAa3aTelIbCTB TIPH OOOCHOBAaHMHM MAaTEMAaTHYECKHX
YTBEPXKJICHUH U POJIM AaKCUOMAaTHUKH B IPOBEICHUH JISAYKTHUBHBIX PACCYKICHUM;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
00yJaromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBIIIICHHSI, THTepeCca K U3YUYEHHIO TEOMETPHUH;

¢dopmupoBaHrue (YHKIMOHAJIBHOW TI'PaMOTHOCTH, pEJIEBAHTHOW TI'E€OMETPUHU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU W3YYEHHUH JIPYTUX YYEOHBIX IPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJCIUPOBAHMS PEATBHBIX CHTYallMid, HWCCIIeIOBAHUS
MOCTPOCHHBIX MOJIeNell, UHTepIpeTaluy NOJTYYEeHHBIX pe3yabTaToB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpaleHus», «BeKTOpbl U KOOPJAUHATHI B IPOCTPAHCTBEY, «J{BMKEHHS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATCIbHBIM JIMHHUSIM Yy4eOHOrO Kypca, a (OPMUPOBAHUE JIOTUYECKUX YMEHUU
pacmpesenseTcss He TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
OenepasibHON pabouell MporpaMMebl, pacrpeneaéHHbIM M0 TofaM o0ydeHus, CTPYKTypUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
MIPEEeMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOILIYyI0 CHCTEMY T'€OMETPHYECKHUX
MPEJICTABICHUI O0YyJaronuxcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3martk ycnoBus s auddepeHnmanuu  00ydeHHs, TOCTPOSHUS WHANBUAYAIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeUUTh YIIYOJIEHHOE U3Yy4eHHE TEeOMETPUU  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieunBas MPEeMCTBEHHOCTh MEXIY OOMIMM M MpodeCCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKaroIIMecs, apaiebHble U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemmBarOmuxcs npsaMbIX. [lapanensHOCTs IPSMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApPaJUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapajuiennbHOE W LEHTpaIbHOE
NPOEKTHPOBaHKE, n3o0pakeHue ¢uryp. OCHOBHBIE CBOHCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEH: IapasuleabHbIE IIIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TuIOCKocTel. [IpocTeiine nmpocTpaHCTBEHHbBIE (PUTYPHI HA TUIOCKOCTH:
TETpa’Ap, NapaJUIeNIeNIIE], TIOCTPOCHNE CEYCHU .

[lepnieHOAUKYIApPHOCTh NOPSAMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHbIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYISIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISIPHON
II0CKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, MPOEKIMs (PUIYPhI HA IIIOCKOCTb.
[lepieHAUKYJIAPHOCTD IUIOCKOCTEW: IPU3HAK NEPIEHAUKYISIPHOCTH ABYX ILIOCKOcTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

Yrael B IPOCTPAHCTBE: YOI MEXAY NMPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TIMHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTyaillume Nyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’Ip, TOAEKAdIP U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60koBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW TOBEPXHOCTH M IMOBEPXHOCTU
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIBHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOIDAaHHUKE: CHMMETpPHUS MapajulesIeNuIend, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPUS PABWJIBHON TUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIIpaBIEHHBIE BEKTOpbL. PaBeHCTBO
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BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O paszIoXKEHUMM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAss IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTb, cheprueckas
MOBEPXHOCTh, OOpa3zymoiiue mnoBepxHocTed. Tena BpamieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnonoxxeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka munmuHapa u konyca. CuMmeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajuienenunena u ciueactBus u3z He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupaMuibl 1 KoHyca. O0BbEM 11apa v apoBOTr0 CETMEHTA.

KomOunammu Tten BpamieHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCTHIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO 0KOJIO chepsl, chepbl, BIUCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomanas cdepsl u e€ dacteid. [lomobue B
npoctpancTtBe. OTHomieHWe O0O0BEMOB, TMIIOMIAZE MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue monobus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUs: CEYEHUs LWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TmapaiyiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYSHUs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO/i BHYTPEHHET0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYIEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoskenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM MeTO MpH
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBHKeHHUS B MPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBa JBIKEHUW. BHIBI ABM)KEHUN: MapasieNbHBIA MEpPeHOC, HEHTpadbHas CUMMETpUS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPUS»
(YITJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIIETO OBPA3OBAHUS

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

Cc()OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMKA  OOYy4Yalolmerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'O0 4JE€HA POCCHHCKOro OOIIECTBA, MPEJACTAaBICHHUE O MAaTeMAaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, TPONEAYp TIpPakIaHCKOTO 00IIecTBa
(BBIOOpBI, OMPOCHI U JIPYroe), YMEHHE B3aMMOJCHCTBOBATH C COIHMAILHBIMH HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUMCKON Tpa’kIaHCKOW HIACHTUYHOCTH, YBOKCHHsI K MPOILIOMY H
HACTOAILLIEMY POCCUUCKOM MAaTE€MAaTHUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHXKEHUSAM POCCUUCKUX
MAaTeMaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE ATUX JOCTUKEHUM B IPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapojaa, COPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAaHUs, 3THYECKOI0 MOBEAECHUS, CBA3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM TOCTHKECHUN HAYKH
U IEATEIbHOCTHIO YUEHOTO, OCO3HAHHE TUYHOTO BKJIA/a B IOCTPOCHHUE YCTOMYUBOTO OYyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOYAS 3CTETUKY MAaTEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/Jay, PEUICHUM, PACCYXKICHUH, BOCHPUMMYMBOCTh K MATEMATHUYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puzuyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHUSI MIPUMEHATh MAaTEMAaTUYECKUE 3HAHUSI B MHTEPECaxX 3/I0POBOTO U
Oe3omacHOrO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO (370POBOE MHUTAHHE,
cOamaHCUPOBAHHBIN PEXKHUM 3aHATUI U OTJbIXA, peryisipHas (puudeckas akTUBHOCTD), (PU3HUECKOE
COBEPIIECHCTBOBAHUE IIPH 3aHATUAX CIIOPTUBHO-030POBUTENBHOMN AEATEIBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYAY, OCO3HaHUE IIEHHOCTU TPYAOJIIOOUs, MHTEPEC K pas3audyHbiM chepam
npo(ecCHOHANBFHOM NeATeNbHOCTH, CBS3aHHBIM C MAaTEeMAaTHKOW M €€ MPUIOKEHHUSIMH, YMEHUE
COBepIIIaTh OCO3HAHHBIN BBHIOOP Oyayiiei mpodeccuu U peaaTn30BbIBaTh COOCTBEHHBIE KHU3HEHHBIC
MJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTUYeCKOMY OOpa3OBaHHMIO W CaMOOOpPa30BaHHUIO Ha
MPOTSDKEHUH BCEH KU3HM, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEUIEHWU MPAKTHUUYECKUX 3a7ad
MaTeMaTUYECKON HaIlPaBJIECHHOCTH;

7) 3K0JI0TM4YEeCKOe BOCTIUTAHHUE:

c(hOPMUPOBAHHOCTh  JKOJOTHYECKOM  KYJIbTYpPhl, TIOHUMAaHWE BJIUSHUSA  COIHMAIBHO-
SKOHOMHMYECKHX IMPOIECCOB HA COCTOSIHUE TPUPOAHOM M COUMAIBHOM CpeIbl, OCO3HAHUE
I00aFHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM, OpUEHTAIMs Ha MIPUMEHEHUE MaTeMaTHUYeCKHX
3HaHWUN JJIs pelieHusl 3a/1a4 B 00JacTH OKPYKAIOIIEeH Cpe/ibl, TNIAaHWPOBAHNE TMOCTYNKOB U OIEHKU
WX BO3MOXHBIX MMOCIIEICTBUH JIsl OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTUKH, TOHUMaHHEe MAaTEMAaTHYECKON HAyKH Kak cepbl 4eToBeuecKon
JIEATEIIbHOCTH, ATAIOB €€ pa3BUTUA M 3HAUUMOCTH ISl Pa3BUTHUS [IUBWIN3ALIUH, OBJIAICHUE A3BIKOM
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MaTeMaTUKd ¥ MaTeMaTU4YeCKOM KyJIbTypoll Kak CpeICTBOM TIO3HaHHS MHpa, TOTOBHOCTh
OCYIIECTBIISATh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE Y4eOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh U XApaKTEpU30BaTh CYILECTBEHHbIE IPU3HAKUM MaTEMaTHUECKUX OOBEKTOB,
HOHATUH, OTHOIIEHUI MEXAy NOHATUAMU, POPMYJINPOBATh ONPEEIICHUS IIOHATHH, yCTaHABINBATh
CYIIECTBEHHBIN MpHU3HAK KJIacCU(UKALUK, OCHOBAHUS Uil OOOOIICHUS M CPAaBHEHHS, KPUTEPUU
IIPOBOAMMOI0 aHAJIN34;

BOCIIPUHUMATh, (OPMYIMPOBAaTh U IPeoOpa3oOBbIBATh CYXACHUSA: YTBEPAMUTENIbHbBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILME, YCIOBHBIE,

BBISABIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IMPOTHBOpeuYMs B (pakrax,
JTAaHHBIX, HAOMIOACHUSIX U YTBEPXKICHUAX, IpeularaTb KPUTEPUU AJIs BBISIBJICHUS 3aKOHOMEPHOCTEN
Y TIPOTUBOPEYHIA;

JIeJIaTh BBIBOJABI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAECIYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSITEIbHO JJOKA3aTEeIbCTBA MAaTEMaTUUYECKUX YTBEPKACHUN (IpsIMbIE U OT
IPOTUBHOIO), BBICTPAaWBaThb APryMEHTAlMIO, MPUBOAUTH TMPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHSI U BBIBObI;

BbIOMpaTh Croco0 perieHust yueOHOM 3ajaun (CpaBHMBATh HECKOJBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanOoJIee MOAXOAAIINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoBble uccienoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KAaK HCCIIEAOBATENbCKUN HMHCTPYMEHT IO3HAHMs, (OPMYJIHPOBATh
BOIPOCH], (UKCHUPYIOIIME MPOTUBOpEUHE, MpoOJeMy, YCTaHaBIMBaTb MCKOMOE M JIJAaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UINIO, MHEHHE;

IPOBOAWTH  CAMOCTOSATEIBHO  CIIAHWUPOBAHHBIA  DKCIIEPUMEHT,  HCCIEJOBAaHUE  IIO
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTHMYecKoro oOOBEKTa, SBIEHUS, Mpolecca, BBISIBICHUIO
3aBUCUMOCTEN MeXy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (POpMYJIUpPOBaTh OOOOLIECHUS U BBIBOJBI 10 pe3ysbTaTaM HPOBEAEHHOIO
HaOJIOIEHUs, UCCIIEI0OBaHMs, OLEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJAOB U
0000I1IEHMI;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIecca, a TAK)KE BbIIBUTaTh MPEIIOJIOKEHUS O €r0
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISABIIATH J1€UIUTHI UH(GOPMALMY, aHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BOIPOC WM JUIs
pelleHus 3aauu;

BbIOMpaTh  MH(OpPMALMIO W3  UCTOYHUKOB  PA3IMYHbIX  THUIOB,  AaHAJIU3UPOBATbH,
CHUCTEMaTH3MpOBaTh W  HUHTEPHPETHPOBATH HMHPOPMALIMIO  PAa3lIWYHBIX BHUIOB U  (opM
IIPEJICTaBIICHHUS];

CTPYKTYpUpPOBaTh MH(OPMAIIHIO, IPEJACTABIATh €€ B pa3NUYHbIX (opMax, WLUTFOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh UH(OPMAIINH IO CAMOCTOSATENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1eliCTBUA



Oo01menue:

BOCHpI/IHI/IMaTL n q)OpMy.HI/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBHHU C yCHOBHHMH n neisiMu
06H_I€HI/I$I, SICHO, TOYHO, FpaMOTHO BLIpa)KaTB CBOHO TO‘IKy 3p€HI/I$I B yCTHBIX N IIHNCBMCHHBIX
TEKCTaxX, JaBaTh MOSICHEHHUS 10 X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh TOJYUCHHBINA PE3YIIbTAT;

B XOJie¢ OOCYXKIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMbl, MPOOJIEMBI,
pemaeMoix'I 3aJa4dH, BBICKA3bIBaThb HWJACH, HAILICJICHHBIC Ha IIOHUCK peH_ICHI/ISI, COIIOCTAaBJIAITh CBOU
CYXJIEHUS C CYXJCHUSMH IPYTUX YYAaCTHHKOB JAMANOra, OOHAPYXKHMBATH PAa3U4YME M CXOJCTBO
MO3UIINHA, B KOPPEKTHOH (hopMe GOopMYITHPOBATH PA3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEACTABISITh PE3yJbTaThl PEUICHUs 3a/Jadyd, JKCIIEPUMEHTA, HCCIICIOBAaHUs, IPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS C YUETOM 3a/1a4 MPE3CHTAINMH U 0COOESHHOCTEH
ayJIUTOPUH.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTABIIATh IUIAH, AITOPUTM pEIICHUS 3aJaud, BBIOMpPATh CIOCOO pEImIeHHS C Y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpOBaTb U KOPPEKTHPOBATH
BapUaHThI peIICHUH ¢ y4€TOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMH MMO3HABATEIBHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI H
MBICIIUTENBHBIX MPOLECCOB, UX PE3YNbTAaTOB, BIAAETh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara pelieHus] MaTeMaTH4ecKoH 3a/1a4H;

NpPEBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTh IPH PEIICHUH 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATh MPUUYMHBI JOCTHIKEHHS
WIA HENOCTWKCHHS PE3YyJIbTaTOB  JESATEIHHOCTH, HAXOAWTh OMMOKY, JaBaTh OICHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

[OHUMAaTh W MCIOJIb30BaTh NMPEUMYILECTBA KOMAHAHOM M MHAMBHUIyalbHOH paboThl MpHU
pemieHNH  y4eOHBIX 3a/1a4, TNPUHUMATH Ie€Jdhb COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh
OpraHU3aIMIi0 COBMECTHOW palOThI, pacmpeneiarTh BUIbI PadOT, JOTOBApPUBATHCA, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNINOBBIX (opmax paboTbl (0OCyXIeHHs, OOMEH MHEHMH, «MO3TOBbIE
IITYPMBI» ¥ UHBIE), BBIIOJHATH CBOIO YaCTh PA0OTHI U KOOPMHUPOBATH CBOU JICHCTBUS C IPYTUMHU
YJIeHAaMH KOMAaHJIbI, OLIEHMBATh Ka4yeCTBO CBOETO BKJIAJa B OOUIMI MPOAYKT IO KPHUTEPHUSM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

HHPEAMETHBIE PE3YJIbTATHI

K xonmy 10 kyiacca o0yyaromuicss HAy4YUuTCS:

e CcBOOOJHO OMEpUpOBaTh OCHOBHBIMU MOHSTUSMHM CTEPEOMETPUU MPH PEHICHUU 3a/1ad U
IIPOBEJEHUHN MAaTEMaTUUYECKUX PACCYKIEHUM;

® [PUMEHSATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEHICHUH T€OMETPUUYECKUX
3az1ay;

e iIaccu(UUIUPOBATh B3aMMHOE PACIIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE, MJIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;



CBOOOJHO OMEpPUPOBATH MOHATHIMHE, CBSI3aHHBIMU C yIJIaMH B TPOCTPAHCTBE: MEXKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOU U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMI C MHOTOI'PaHHHKAMU;

CBOOOZHO pAcIO3HABaTh OCHOBHBIE BHUIBl MHOTOTPAHHUKOB (TpU3Ma, MHUPAMHIA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIAaCCHU(UITUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIACCH(PUKAIUY;
CBOOOMHO OMNEPUPOBATh TOHATHUSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPaHHUKOB
TUIOCKOCTBIO;

BBITIOJHATH TapaieIbHOe, IIEHTPATHHOE U OPTOTOHAIBHOE MPOCKTHPOBaHHWE (QUTyp Ha
TUIOCKOCTB, BBITIOJHSATH N300paXkeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYCHHSI MHOTOTPAHHHKOB Pa3jIMYHBIMH METOJAMU, BBITIONHATH (BBIHOCHBIC)
IUTOCKUE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;
BBIUUCIIATh  TUIOMIQJM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TMpU3Ma, MHUPaMuUia),
TEOMETPUYUCCKUX TEJI C MPUMEHEHUEM (HOopMyT;

CBOOOJTHO OIEPHPOBATH TOHATHSAMH: CUMMETPHS B TPOCTPAHCTBE, IICHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJTHO ONEPUPOBATh MOHSATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM W KOOpJAMHATAM B
MIPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HAJl BEKTOPAMH,

pemiath 3amadd Ha JIOKa3aTeJbCTBO MATEMAaTHYECKUX OTHOLICHUH U HaXOXKICHHE
TCOMETPUYCCKUX BEJIMYUH, IPUMEHSSI H3BECTHBIC METO/IbI TIPU PEIICHUU MaTEMATUYCCKUX
3aJ1a4 MOBBIIICHHOTO W BBICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSTh TPOCTEHININE MPOTPAMMHBIC CPEIICTBA W AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUYCCKHX 33]1aY,

U3BJICKATh, MPEOOPA30BBIBATE U HHTEPIIPETUPOBATh HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
TeOMETPHUSCKUX (PUTYpaAX, MPEACTABICHHYIO Ha YepTEkKaxX U PUCYHKAX;

MPUMEHSTH TIOJyUCHHBIC 3HAHMS Ha MPAKTHKE: CPAaBHUBATH W aHAJTM3WPOBATH PEabHBIC
CUTYaIlU{, IPUMEHSTh U3YYCHHBIC TIOHITHS B TIPOIIECCE MTOMCKA PEIICHUS MAaTEMATHIECKU
c(hOpMyIMpPOBAaHHONH MPOOJEMBbI, MOJAETUPOBATh pealbHBIE CUTyallUd Ha S3bIKE
TE€OMETPHUH, HUCCIIEIOBATh MOCTPOCHHBIE MOJENU C HCHOJIB30BaHHEM TE€OMETPHUYECKHX
MOHSTHIA W TEOpeM, almapara ajareOpbl, pemiaTth MPaKTUYCCKHE 3a/1add, CBS3aHHBIC C
HAXO0XICHUEM T€OMETPUICCKUX BEITNINH,

UMETh TIPEJICTABJICHUS 00 OCHOBHBIX JITAIlax Pa3BUTHS T'€OMETPUU KaK COCTABHOUM YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konny 11 ky1acca o0yyaromuiicss Hay4YUuTCS:

CBO6OI[HO ONneprupoBaTh NOHATUAMU, CBA3AHHBIMH C HI/IJ'H/IHI[pI/I‘IGCKOI\/JI, KOHUYECKON M
cepruecKoil MOBEPXHOCTSIMHU, OOBSICHATH COCOOBI IOTyYCHUS;

OIIEpUPOBATh TOHATHSIMH, CBSI3aHHBIMU C TEJNaMH BpAIICHUS: IMIHHIPOM, KOHYCOM,
cdepoii u mapowm;

pacno3HaBaTh Tejia BpalleHus (LWIMHAP, KOHYC, chepa U map) U OOBICHATH CHOCOOBI
TIOJTYYSHHS TEJI BPaLCHUS;

KJIacCH(PUIUPOBATH B3aUMHOE PACIIOI0KEHUE CPEePhl M IIOCKOCTH;



BBIUUCIIATH BEIMYUHBI AJIEMEHTOB MHOTOTPAHHUKOB U TN BpaIeHHsI, 00bEMBI U TIOMIAAN
MOBEPXHOCTEH MHOTOTPAHHUKOB U TeJl BpallleHUsl, TEOMETPUUECKHUX TeJ ¢ IPUMEHEHUEM
dopmyu;
CBOOOJHO OINEPUPOBATH MOHATUSMH, CBA3aHHBIMH C KOMOMHALIMSMH TEJ BpAIlCHUS U
MHOTOTPAaHHHKOB: MHOTOTPAaHHHK, BIMCAHHBIA B cepy M ONMUCAHHBIA OKOJO c(epsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;
BBIYUCIISITH COOTHOLICHUS MEXAY IUIOMAASIMU TOBEPXHOCTEH W 00bEMamu MOIOOHBIX
TEN,
n300paxarh u3ydaeMble (UTYpBI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEXKH U3
PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYD: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS Tell
BpallleHUs;
U3BJIEKAaTh, UHTEPIPETUPOBATh U MPEOOPa30BBIBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, mpeiCcTaBlIeHHYIO Ha YepTexkaxX U PUCYHKaX;
CBOOOIHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;
BBITOJIHATH ONEPALIMU HAJl BEKTOPaMHU;
3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHUCTEME KOOp/MHAT;
pemarb TIeOMETPUYECKME 3aJayd Ha BBIYMCIEHHE VYIJIOB MEXKIY MPSAMBIMH H
IUIOCKOCTSIMH, BBIYMCIIEHHE pPACCTOSSHUM OT TOYKM JI0 IUIOCKOCTH, B LIE€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;
CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSA3aHHBIMU C JIBUKEHHUEM B IPOCTPAHCTBE, 3HATh
CBOIICTBaA JIBUKEHUII;
BBIMOJHATh HM300paKEHUST MHOTOTPAHHMKOB M TEJ BpallleHUs IMpU MapauieIbHOM
MEePEeHOCe, LIEHTPAIbHON CHUMMETPUU, 3EPKAIbHON CHUMMETPUHU, MPU MOBOPOTE BOKPYT
psSMOii, mpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB U TEJl BPAIICHUS: CEUCHUS HUIMHIpaA (TapayIeNbHO U
NEPIEeHIUKYIIPHO OCH), CEUeHHUs KOHyca (TmapasuielbHble OCHOBAHUIO U IPOXOSIINE
yepe3 BEpIIMHY), CEUSHHUsI 11apa;
UCIIOJIb30BAaTh METO/bl IOCTPOCHHSI CEYEHMH: METOJ CJEA0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MIIOCKOCTH;
JI0Ka3bIBaTh NT€OMETPUUECKHIE YTBEPKICHMUS;
OPUMEHSTh TIeoMeTpuueckue (akThl s pElIeHUs CTepEeOMETPUYECKUX 3ajad,
IpeIoiaraloliuX HECKOJbKO IIAaroB pPELIEHUs, €CIU YCJIOBUS NPUMEHEHHUS 3aJlaHbl B
SBHOW U HESIBHOU (hopMme;
pemath 3ajadd Ha JOKa3aTeJbCTBO MAaTEMATUYECKUX OTHOLIEHUN M HaxOXKICHHE
FEOMETPUYECKUX BEIMUUH;
IPUMEHSTh MPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MpU
pELIEHNN CTEPEOMETPUUECKHX 33/1a4;
MPUMEHSTh TIONyYeHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh, aHAIM3UPOBATh U OIEHUBATH
pealbHbIE CUTYallUH, IPUMEHATh U3yYEHHBIE NOHATHS, TEOPEMBI, CBONCTBA B IpOIECCE
MOKMCKA pEeUIeHUs] MaTeMaTU4ecKd CGHOpPMYJIUPOBAHHONW MPOOJIEMbI, MOIEIUPOBATH
peasibHble CHUTyallUd Ha $3bIKE TE€OMETPUH, HCCIIEIOBATh IMOCTPOEHHBIE MOJENIU C
UCTOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATUH M TEOpeM, ammapara airedpsl, pemarhb
IIPAKTUYECKHE 3a]1a4H, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUUECKUX BEINYNH;
UMETb IMPEeJICTaBIeHHUs] 00 OCHOBHBIX 3Talax pa3BUTHs F€OMETPUHU KaK COCTAaBHOW YacTH
dbyHIaMeHTa pa3BUTUS TEXHOJIOTHIA.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommecteo wacon dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 BsaumHoe pacronoxenue npsiMbix B 5
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTB TPSIMBIX | o5 1
TUTOCKOCTEH B MMPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNe U CUCTEMATH3AIIHS 5 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5
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11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
1 AHanuTH4eckas reoMeTpHs 15 1
5 IToBTOpEeHME, 0000IIEHNE U 15 1
CUCTeMaTH3alusl 3HAaHHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5
7 [ToBTOpCHME, 0606H_[eHI:Ie u 17 1
CUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

Jara
U3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300pa’keHUs Ha
PUCYHKC IIJIOCKOCTH, MapaAJUICIIbHBIX MTPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300pakKeHUs Ha PUCYHKE
IIOCKOCTH, MAapaJICIIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[MonsTHA: IepeceKaroIuecs IOCKOCTH,
nepeceKaroIrecst mpsMasi ¥ IIOCKOCTB;
MOJTYTTPOCTPAHCTBO

[MousTHA: IepeceKaroIuecs IOCKOCTH,
nepeceKaroIrecst mpsMasi ¥ IIOCKOCTB;
MOJTYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00BEKTOB
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AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
IPSMBIX U ITIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

N3o00paxenune cedyeHuit nmupamuabl, kKyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

I/I306pa)KGHI/IC MepeCccUYCHUs MOJIYUCHHBIX
IUIOCKOCTEH. PaCKpaH_II/IBaHI/Ie IIOCTPOCHHLBIX
CCUCHHUI Pa3sHbIMH IBETaAMU

N3o006paxenune cedyeHuit nupamMuabl, kKyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N300paxeHne nepeceueHus MOTy4YeHHBIX
IJI0CKOCTEH. PackpammBanye mOCTPOEHHBIX
CEYCHHI pa3HBIMH IIBETAMHU

N300pakeHne ceueHuil mupaMubl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300pakeHue nepecedyeHus noIydeHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEYeHUM Pa3HbIMHU IBETaAMU

N300parkeHne ceueHnil mupaMubl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300pakeHne nepecedyeHus moryueHHbIX
IIJIOCKOCTEM. PackpammBaHye MOCTPOEHHBIX
CeUeHUM Pa3sHbIMH IBETAMU

14



14

Meton ciie1oB ISl IOCTPOEHUS CEUYEHU I

15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpsMbIX U
IUIOCKOCTEN

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

21

22

[ToBTOpenue manumerpun: Teopema o
MPOIOPLHOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIBLHUKOB

IToBTOpenue mnanumerpuu: Teopema
Memnenas. PacueTsl B ceueHUsAX Ha BBIHOCHBIX

15



yeprexkax. Mcropus pa3BUTHSA IUIAHUMETPUH
U CTEpPEOMETPUH

23

24

25

26

27

28

Kontponsnas padora Ne 1 o teme
"Akcuomel crepeomerpun. CeueHus"

B3anMHoOe pacnionoxeHue npsmbIx B
npoctpancTBe. CKpenMBarOIIUECs MpsMBbIE.
[Ipu3Haky CKpenMBaOMUXCS MPSAMBIX.
[TapanienpHble IpsiMblE B IPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€MHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MTPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIeH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHuu
MapajuieIbHBIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTpoBaHue. OCHOBHBIE
CBOMCTBA MAapaJJIEILHOTO POEKTUPOBAHUS.
N300pakenue pasHbIX Guryp B
NapaJuIeIbHOM NPOEKINH

[enTpanbsHas npoekuus. YToiui ¢

COHaITpaBJICHHBIMU CTOPOHAMHU. Yron MCKAY
MpsAMBIMHA

29

30

KonTponbnas pabora"B3anmuoe
pacIoJIOKEHUE IPSIMBIX B IPOCTPAHCTBE"

IlonsTus: napajijieJIbHOCTb HpHMOﬁ )41
IIJIOCKOCTH B IIPOCTPAHCTBCE. HpI/I3HaK

16



[apaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH MPSIMOM U
IJIOCKOCTH

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajvIeIbHOCTBIO MPSIMBIX U MIJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEKE U
MapaJJIEIBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

33

34

35

36

[MapannensHas mpoekuus, TpUMEHEHUE AJIs
IIOCTPOEHHUSI CEYEHUH KyOa U
napauienenumnena. CBoncTaa
napajuiesienune1a 1 Mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX MIOCKOCTEMN

TeopeMa 0 MapaJuICJIIbHOCTHU U
CANHCTBCHHOCTH ITJIIOCKOCTH, npoxonﬂmeﬁ
4gepe3 TOUKY, HC NPUHAJICIKAITYIO JTaHHOM
IUIOCKOCTH U CIIEACTBUS U3 HEE

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
[1apaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUS IIPU
MIEPECEUEHUH JIBYX MapalIeIbHbIX
IJIOCKOCTEN TpEThEN

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEXKY IapajuleIbHBIMU

17



IJIOCKOCTSIMH, O IEPECEUEHHUHN ITPSIMOM C
JBYMS apaJlJIeIbHBIMU TIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha

38
IIJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYT'OJIBLHOTO
napajuiesenumena

41 Brruucnenue niuH oTpe3KoB B KyOe u
MIPSIMOYTOJIBHOM ITapajuleIIeuIIe e
[lepneHuKyISPHOCTH MPSAMOM U TIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
[lepneHuKyISPHOCTB MPSAMOM U IUIOCKOCTH.

43 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMON U
IIJIOCKOCTH
Teopema o CylIeCTBOBaHUU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIICHAUKYIISIPHOMN K IUNIOCKOCTH

45 [IimockocT ¥ NEpNEHIUKYJISIPHBIE UM
MPSMbIE B MHOTOTPAHHHUKAX

46 [limockocTH ¥ EpIEHANKYJIISIPHBIE UM
MpsSIMbIE B MHOT'OTPaHHHUKAX

47 [Tepnienaukynsip u HakinoHHas. [loctpoenue
MEPIICHANKYIISPA U3 TOUKHU Ha MPAMYIO

48 [Tepnienaukynsip u HakinoHHas. [loctpoenue

NEPNCHAUKYJIApa U3 TOYKH Ha MIPAMYIO

18



Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

49 u oOpartHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOparHasi)

51 VYros MeXIy CKpEeUMBAOILUMUCS MPSIMBIMU

59 [Touck neprneHANKYISIPHBIX MPSIMBIX C
IIOMOUIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

54 MPAaBUIBHON MUPAMHUIBI C TOMOIIBIO
OPTOrOHAJILHOW IPOEKINU
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

55 MPaBUILHON MUPAMHJIBI C TIOMOLIBIO
OPTOTOHAJILHOMN MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 rtockocty. [ImockocTn cumMeTpuii B
MHOTOTpaHHHKaX

57 [Tpu3HaK neprneHauKyISIpHOCTH NPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH
CriocoObl OIYCTUTh NEPIEHIUKYIISAPHI:

60 CUMMETpHS, CIIBUT TOUKHU IO HapaiebHON
IpsAMOI

61 CaBur no HenapauienbHON IpIMOH,

19



M3MEHEHUE PACCTOSHUN

62

63

64

Kontponbnas padota Ne 2 o Teme
"B3aumMHoOe pacronoxeHue npsiMbIX U
IIJIOCKOCTEH B mpocTpaHcTBe "

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJIEHOM
TpEeyrojbHUKE, TeOpeMa KOCHHYCOB

[ToBTOpEHME: YrOa MEXKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/Ie MCTO/bI BBIYUCIICHUS YyTIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
yIJI0B ABYIPAHHOIO yriia
IlepnenukynsapHele miockocty. CBolicTBa
B3aMMHO NEPIEHIUKYJISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHANKYJIAPHOCTH IIIOCKOCTEN;
Teopema O IPSIMOM NepeceueHus IByX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEHN
IIJIOCKOCTH

69

[IpssmoyronbHbBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA IPAMOYTOJIBHOTO
napajuieJIienunena

70

71

TeopeMa 0 1MaroHanu NPMOYTOJIBLHOTO
napajuieJienuIe/ia U CIeICTBUE U3 Hee

CTCpCOMCTpI/I‘-ICCKI/Ie U NPUKIIaAHBIC 3a/1a4U,
CB3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MpsAMBIX U IJIIOCKOCTH

20



72

[loBTOpEHME: CKPELIMBAIOLIUECS IPSMBIE,
napasuJiesIbHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAIOIUMUCA IPSAMBIMU B
MIPOCTBIX CUTYAIUSAX

74

75

76

Paccrosinue OoT TOYKH J10 MJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Breruucnenue paCCTOﬂHI/Iﬁ MCKIY
CKPCIIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHﬂHKynﬂpHOﬁ IIJIOCKOCTH

Tpéxrpanusiii yroi, HepaBEHCTBA JIJIs
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOpEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yria

77

DneMeHTHI CPepPUIEeCKON TeOMETPUH:
reoJie3nYecKue JIMHUU Ha 3emiie

78

79

Kontponbnas padota Ne 3 o teme "YTibl u
paccrosiHus"

CucremaTtu3zanus 3HaHui "MHOroOrpaHHuK U
€ro 2JIeMEHTHI"

80

[Inpamnpa. Buael nupamun. [IpaBunpHas
nupamuia

81

82

[Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

[IpssMolt napaienenunen, NpsMoyroJbHbIN
napaiesienunes, Kyo

21



Beinykieie MHOrorpanHuku. Teopema

83 . 1
Ditnepa
Beimykiibie MHOTOrpaHHUKH. Teopema

84 Diinepa. [IpaBuiibHBIC U TIOJYIPABUIILHBIC 1
MHOTOTPaHHUKHU

85 KontponbHas padota Ne 4 o teme 1
"MHuororpaHHuku"

86 [ToHsATHE BEeKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1

01 Paznoxenne BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

95 IIpocreimue 3a1auu ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

97 [Tpocreiimne 3aga4un ¢ BEKTOpaMu 1

98 O0o0mIeHne M cucTeMaTH3aIs 3HaHUH 1

99 O06o001IeHre U cucTeMaTH3alus 3HaHU! 1

100 WroroBas koHTpoJsIbHAs paboTa 1

101 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1

22



102 O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

23



11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Hara uudgposbie
Ne i/ Tema ypoka KouTpoabHubie
Bcero U3y4eHusi o0pa3oBaTe/bHbIe
padoThI
pecypcsbl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "Y paBHEHUE TIPSIMOI, 1
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounsseneHne 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéra yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTHYECKHE METOIBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMA B MHOTOTpaHHHKaX

24



dopMya pacCTOSIHUASA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxnenue paccTossHUM OT TOYKHU J10
TUTIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUi OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON TUPaMUIE

15 KonTtponsnast padora Ne 1 o teme
"AHanuTuyeckas reomeTpus’

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOT'PAaHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MIJIOCKOCTH, TIEPECEeUEHUs MPSMBIX U
IJIOCKOCTEM

19 [TapamienbHbie TPSIMBIEC U TJIOCKOCTH:
napajieIbHbIe CeUEHUS

20 [TapannenbHble NpAMbIE U TIIIOCKOCTH:
Pacy€T OTHOLIEHUN

91 [TapamiensHbIe TPSIMBIE U TTIOCKOCTH: YTJIbI
MEXIYy CKPEIUBAIOIINMUCS TTPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

99 CTaHJapTHHIC TIAPhI IEPIIECHIUKYISIPHBIX
MJIOCKOCTEH | MPSMBIX, CAMMETPUH
MHOTOTPAaHHUKOB

93 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
TeopeMa O TpeX MepHneHANKYIsIpax

24 [lepnienauKyAsipHBIE MIPSMBIE U TJIOCKOCTHU:

25



BBIYUCJICHUA OJIMH B MHOI'OI'PAHHUKAX

25

26

27

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
dbopMyIIBI TSI TTOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
monoous

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOpaKEHHSI
nmonoous

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS 1O 100U

29

30

31

[Inomany ceyeHUt MHOTOTPAHHUKOB:
TJIOIA U TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100ust
KonTponbnas padota Ne 2 o reme

"IToBTOpEHME: MHOTOI'PaHHUKH, CEYEHHUS
MHOTOTPaHHHUKOB"

O61éM Tena. OObeM MPSIMOYTOJIBHOTO
napaJsenenuneaa

32

3amaun 00 yABOCHUU Ky0a, O KBaApaType
Ky0a; 0 TPUCEKIIUH yIiia

33

34

CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

HpI/IKJ'Ia,[[HBIe 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BbEMa npsAMOYT'OJIbHOT'O

26



napaujicjicnmicaa

35 O0BEM TIPSIMON MPU3MBI

36 CrepeoMeTpHUuecKre 3aJJaui, CBA3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Ipuxiagaelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM
IIPSAMOM TIPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO

38 onpeaenéHHoro unrerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaia. Oobpém
MTUPAMU/IBI

40 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB UpamMu ¢ OOLIUM YIIIOM

41 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpUUeCKUe 3aJa4l, CBI3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuuecKre 3aJJauu, CBI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI

44 Ten", CBSI3aHHBIE C 00HEMOM HAKJIOHHOU

2

TIPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM HPAMHU/IBI

16 [Tpumenenue o0bEMOB. Borunicnenue

pacCTodHud 10 IMIIOCKOCTHU
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KonTtponpHas padora Ne 3 mo teme "OObEM

41 MHOTOTpaHHUKA"
Hunuuapuyeckast HOBEPXHOCTb,

48 00pa3yromue UIHHIPUISCKON
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBoi HUIHHAP.
[Tnomane MOBEPXHOCTH IMIMHIPA

50 Konunueckasi moBepXHOCTh, 00pasyroliue
KOHHYEeCKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYCa MIOCKOCTBIO,
MapajuieIbHOM IJIOCKOCTH OCHOBAHUSA

50 Yceuénnblii konyc. M300paxeHne KOHyCOB
U yCEYEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH M TOJTHOM
MOBEPXHOCTH KOHYyCa
CrepeomeTpruecKkue 3a1auu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUH IIWINH/IpA, KOHyCa
CrepeomeTpruecKue 3aauu Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUH UINH/PA, KOHYCca

57 [Ipuknagubie 3a1a91, CBSI3aHHBIE C
MATUHAPOM

58 KonTtponsHas padora Ne 4 o teme "Tena

BpaIeHus: MUIUHIP U KOHYC"
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59

Cdepa u map

60

61

62

[Tepeceuenue cdepbl U Mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
n300paKeHue mapa
[Tepeceuenue cepbl u Mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua n
n300pakeHHE 1mapa

Ypasuenue chepsl. [Lnomans chepsl u e€
yacTei

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeomeTpuyeCKHE 3a/1a4d Ha
JI0KA3aTeJIbCTBO M BLIYHCIIEHUE, CBI3aHHEIE
co cepoii 1 mapoM, IOCTPOSHUEM UX
CEUYCHUH MIO0CKOCTHIO

CrepeoMeTpuuecKue 3aa4u Ha
JTIOKa3aTeJIbCTBO U BHIYUCIICHUE, CBSI3AHHbBIE
co cepoii U mapom, MOCTPOCHUEM UX
CEYEHMH TIIOCKOCThIO

[Ipukianubie 3a1a4n, CBsI3aHHBIE CO cPepoit
U I1apoM

67

[ToBTOpEHME: OKPYNKHOCTH HA TNIOCKOCTH,
BBIYHCJIICHUSA B OKPY)KHOCTI/I, CTaHI[apTHI)IC
mogoous

68

69

Paznuunbie KOMOMHAIMY TEJ BpaIleHUs U
MHOTOTPaHHUKOB

3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"

70

3amaun o Teme "Tena u MOBEpXHOCTH

29



BpanieHus"

71

72

3agauu o Teme "Tena U MOBEPXHOCTH
BpanieHus"

O0BeéM muuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

74

75

[Tnomaau GOKOBOM M MOJHON MTOBEPXHOCTH
KOHyca

CTepeOMeTpI/I‘leCKI/Ie 3aJa4yu, CBA3aHHBIC C
BBIYHCIEHHEM 00BEMOB HUJINHApPA, KOHYyCa

76

77

78

[Ipuknanueie 3anaun mo teme "OO0BbEMBI U
TJIOIIA U TTOBEPXHOCTEH Te"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomane chepsl.
CrepeoMeTpHuuecKre 3aaul, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CErMEeHTa U IIapOBOI'0 CEKTOpa

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOMIEHUS MEXKITY
IUIOLIA/IIMU NTOBEPXHOCTEN U 00bEMaMuU
MOJOOHBIX TEN

79

[TomoGHbBIE Tena B IPOCTPaHCTBE.
N3menenune o6bEMa rpu mogo0muu.
CrepeomeTpudecKue 3a1a4uu, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TeENI U IUIOMIAIEN
MTOBEPXHOCTEN
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80

KonTtponsnas padora Ne 5 o teme
"ITnomaay MOBEPXHOCTU U 00 BEMBI
KpyIJibIX Ten"

81

JBuxenus npocrtpancTBa. OToOpaskeHusl.
JBuxkenust u paBeHCTBO (huryp. OOrmme
CBOICTBA JBHKCHUM

82

83

Buapl nBrkeHuniA: napajuiebHbIA MIEPEHOC,
LEHTpaJIbHasi CHMMETpPHS, 3€pKaJibHAs
CUMMETpPHSI, TOBOPOT BOKPYT MPSMOit

[IpeoOpazoBanus nomoowus. [Ipsmas u chepa
Oitnepa

84

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha MIPUMCHCHUC
JABHMXXCHUA

85

86

87

88

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABUXXCHUA

Ob6o6uaroree nopropeHue 11 noHsATUi U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucremaTtu3anus 3Hanuil: "[lapaniensHocTh
MPSIMBIX U TIJIOCKOCTEH B pocTpaHCcTBe"

Ob6o6uaromiee noropenue 11 noHsATU U
MeTOJ0B Kypca reomerpun 10—11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

Ob6o6maromee noropenue 11 noHsATHit 1
MeTOJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpascTae”

89

O6o06matomee moBTopenue 11 moHsTHi 1
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MeTOo10B Kypca reomerpuu 10-11 knaccos,
cucreMaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHsATH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucremaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

91

Ob6o6maromee nosropenue 11 noHsATHH 1
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cucremarusanus 3Hanuil: "Ilnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIIBIX TN

92

93

O6o6matomee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cucTteMaTusanys 3Hanui: "Ihiomamm
MOBEPXHOCTH U 00BEMBI KPYTIIBIX T

Hrorosas KOHTPOJIbHAA pa60Ta

94

[ToBTOpenue, 06o0IIEHNE U CUCTEMATH3AITUS
3HAaHUHU

95

96

97

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUM

I/ICTOpI/I}I Pa3BUTHA CTCPEOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

98

Hcropust pa3BUTHS CTEPEOMETPUHN KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
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HHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

99

100

101

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

102

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ poiib B PA3BUTHHU COBPEMEHHBIX
MH)XCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

* MaTtematuka: anrebpa 1 Hayajla MaTeMaTUYeCcKOro aHainusa, reomerpus. ['eomerpus, 10-11
knaccel/byTty3os B.®., [Ipaconos B.B. non penakuueii Cagosaudero B.A., AKiimonepHoe
obmectBo "UznarensctBo "[Ipocsenienue"

* I'eomerpus.lunakruueckue matepuansl 10 kiace. ABrop: byryszos B.®., IIpaconos B.B.,
Axuunonepnoe obmectso "M3narensctso "IIpocsemenue”

* ['eomerpusi. Metoandeckue pekomenaanuu k YMK "I'eomerpus 10-11 kimaccs". ABTOp:

byty3oB B.®., [Ipaconos B.B., Akimonepnoe obuiecto "M3garensctBo "lIpocsemenne”

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

*http://window.edu.ru/ DnexTpoHHas 6HOIMOTEKa YUeOHUKOB U METOAMYCCKUX MATEPUAIIOB

ehttp://www.math.ru Matepuainsl o maremaruke B EqnHON KoueKIMy nu)poBbIX

00pa30BaTeNbHbIX PECYPCOB

ehttp://www.bymath.net T'azera «Matemaruka» U3natensckoro qoma «IlepBoe ceHTIOPs»

ehttp://www.uztest.ru 3agauu mo reoMeTpuu: HHHOPMAITHOHHO-TTOUCKOBAS CHCTEMA

ehttp://www.problems.ru KommbproTepHast MaTeMaTHKa B [ITIKOJIE

ehttp://school.msu.ru Marematuka. [llkona. Byaymee. Caiit yuntens matemaTiku A.B.

[leBxuua

* http://www.etudes.ru MaTtemaTtrueckoe oOpa3oBaHue: MPOILIOE U HACTOSIIEE.

HNuTepHeTOMOIMOTEKA 10 METOAUKE MPENO0IaBaHusl MaTeMaTUKU

*http://www.exponenta.ru ITopran Allmath.ru — Bcs maTemaTrka B 0JJHOM MecTe

ehttp://www.allmath.ru IpukiagHas MaTeMaTHKA: CIIPABOYHUK MaTEMaTHIECKUX (hOopMyI,

IIPUMEPBI U 33/1a4U C PEIIECHUSIMHU
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http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/

*http://math.rusolymp.ru 3amayHuk Aig HOATOTOBKH K OJUMITHANAM 10 MATEMATHUKE

ehttp://tasks.ceemat.ru 3anumarenbHas Mmarematnka — OJIMMIIHA/IBI, UTPBI, KOHKYPCHI IO

MaTEMATUKE AJId IIKOJIBbHUKOB

*http://www.math-on-line.com MaremaTndyecKkue OMUMIIMAAbI I [KOJILHUKOB

*http://www.olimpiada.ru MaremaTrdecKkue OJIMMITNAIBI U OJUMITAAAHBIE 34091
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Ipuioxenue 1

Onucanue oLeHKH NMPeIMETHBIX Pe3yJIbTATOB

1. CnHMcOK WTOroBBIX IUIAHMPYEMbIX pe3yJbTATOB € YKa3aHMEM JTAaNo0B HX
(¢hopMupoOBaHUA U CTIOCOOOB OLEHKH

Ortan (popMHUPOBaHHS Pe3yJIbTATOB/IVIAHMPYEMBIH pe3yJIbTAT Cnocod oneHku

I'eomerpus
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10 kaacce

OllEpUpOBaTh  MOHATHSAMHU:  TOYKA,  IpsAMasd,
IIJIOCKOCTB;

IIPUMEHATh aKCUOMBI CTEPEOMETPUN U CIICIACTBUSA
Y3 HUX [IPU PELICHNH T'€OMETPUYECKUX 3aa4;
ONEPUPOBATh NOHATUAMH: IAPAJUIEIBHOCTh U
NEPIEHANKYJIIPHOCTb NPSMBIX U INIOCKOCTEN;
KJIACCU(PUIMPOBATh  B3aMMHOE  PAaCHOJIOKEHHUE
IIPSIMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE;
OIEpUPOBAaTh MOHATUSAMH: JBYIPAHHBIA YTOJI,
rpaHd JABYI'PAaHHOTO yrja, pedpo ABYIpPaHHOIO
yIjla, JIMHEWMHBIM yYroia JBYIPAHHOTO  yIUIa,
rpagycHast Mepa JIBYI'PaHHOIO yIJla;

ONEPUPOBATH HNOHATHSIMU: MHOT'OTPaHHUK,
BBIIIYKJIBIA M HEBBINYKJIBIM ~ MHOIOI'PAHHUK,
DJIIEMEHTHI MHOI'OTPaHHHUKA, IIPaBUJIbHBIN
MHOI'OTPaHHHUK;

pacrio3HaBaTb OCHOBHBIE BUIbl MHOIOTPAHHHUKOB
(mupamupa, pu3Ma, IPSAMOYTOJIbHBIN

napasuiesienunes, Kyo);

KJIACCU(PUIIMPOBATh MHOTOIPAHHUKH, BbIOMpas
OCHOBaHUS [UIsl Kiaccu(UKAUUU (BBITYKIbIE U
HEBBITYKJIbIE ~ MHOTIOTPAHHUKH,  IPaBUJIbHBIC
MHOTOI'PAaHHHKH, MPSIMbIE U HAKJIOHHBIE IPHU3MBI,
napasuieJIenuneabl);

OIEpUpPOBaTh MOHATHUAMM: CEKyIas IUIOCKOCTb,
CEYEeHHE MHOTOTPaHHUKOB;

OOBSACHATh MNPUHIUIBI TOCTPOEHUS CEUCHHUI,
UCITIOJIb3YsI METOJ CJIENIOB;

INPUMEHATH IOJYYEHHBIE 3HAHUS Ha IPAKTHUKE:
aHAIM3UPOBATh PEAJIBHBIE CUTYALMU U IPUMEHSTh
U3YYEHHBIE MOHSATHS B ITPOLIECCE MOUCKA PEILICHUS
MaTeMaTU4ecKu CHOPMYIUPOBAHHON MPOOJIEMBI,
MOJICJIUPOBATh peajbHbIE CUTYallMHM Ha S3bIKE
re€OMETPHUH, UCCIIEI0BATh TOCTPOECHHBIE MOJIENH C
UCIIOJIb30BAHUEM T€OMETPUUECKUX TMOHATUH U
TEOpeM, arnmnapara anreopsl, penaThb
MPaKTUYECKUE 3a/ayu, CBS3aHHbBIE C
HAXOXKJEHUEM T'€OMETPUUYECKUX BEITUUMH.

v

W ¥ MIMCbMEHHBIA orpoc

VYcTHBL
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CTPOUTH CEUEHHUS] MHOTOTPAaHHHUKOB METOIOM
CIIEZIOB,  BBIIOJHATH  (BBIHOCHBIE)  IIJIOCKUE
YepPTe)KU M3 PUCYHKOB TMPOCTHIX OOBEMHBIX
¢quryp: BUJ CBEpPXY, COOKY, CHU3Y;

NPUMEHSATh TeOMETpUYECKUE (HaKThI IS PEIICHUS
CTEPEOMETPUYECKUX 3ajay, Ipearoararnmx
HECKOJIbKO IIIarOB  PEIIEHUS, €CIH YCJIOBHS
NpYMEHEHHS 33JJaHbl B IBHOU (OpME;

pemaTh 3a7a4d Ha HaXOXKJICHUE T€OMETPHUECKUX
BeIMYMH TI0 oO0pa3laM WKW  aJroOpuTMam,
OPUMEHSSI W3BECTHBIE AHATUTHUYECKHE METO]IbI
IpU pEIIEHUU CTaHJAPTHBIX MaTEeMaTHUYECKUX
3a]]a4 Ha BBIYHCICHUE PACCTOSTHUNA MEXIY IBYMSI
TOYKAMH, OT TOYKH JI0 MPSMOH, OT TOYKH [0

IINTIOCKOCTH, MCIKOY CKPCHIMBAIOIIUMHCA
MIPAMBIMH,
peuaTtb 3aga4uu Ha J0Ka3aTCJIbCTBO

MAaTE€MaTUYECKUX OTHOLICHUM U HaXO0XJICHHUC
IrCOMCTPHUUCCKHUX BCIWYHH, IIPUMCHASA HM3BCCTHBIC
MCTOABI IIpU PCHICHHUHU MATCMATHYCCKHUX 3a Jdad
IMOBBIIICHHOT'O 1 BBICOKOT'O YPOBHS CJIOKHOCTH;

pemars 3aJa4d Ha HaXO0XKJIEHUE IeOMETPHUYECKUX
BEIMYMH 1O o0pa3naM Wi  aJrOpUTMaMm,
NPUMEHSISE W3BECTHBIE AHAIUTUYECKUE METOMbI
IpU pELIEHUWH CTaHAAPTHBIX MAaTeMaTHYEeCKUX
3aJlay  Ha  BBIYUCJIEHHE  YIJOB  MEXAY
CKPELIMBAIOIIMMHUCS MPSIMBIMUA, MEXIY MPAMON U
IUIOCKOCTBIO, MEXKIY IIOCKOCTSIMH, JBYTPaHHBIX
YTJIOB;

U3BJICKATh, peoOpa3oBbIBATh U
MHTEPIIPETUPOBATH uHdopmanuio 0
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax,
NPUMEHSTH MPOCTEHIINEe NTPOrpaMMHbBIE CPEICTBA
U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE CUCTEMBI TPU
PELICHUH CTEPEOMETPUUECKHUX 3a/1a4;

MPUBOJIUTD IPUMEPDI MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEM B  IPUPOAE U  KWU3HHU,
pacno3HaBaTh NPOSBICHUE 3aKOHOB T'€OMETPUU B
UCKYCCTBE;

v

1 U IUCbMEHHBIN OIIPOC

v

VYcTHBL
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® BLEIUHCIATH OOBEMEI H Iiomaaun HOBCpXHOCTCﬁ

MHOTOIpaHHMKOB  (mpu3Ma,  mOupamuaa) ¢
npuUMeHEHUuEM (POpPMYJI, BBIYUCISATH COOTHOILICHHUS
MEXIy IUIOMAAsIMH TOBEPXHOCTEH, O00BEMaMu
10/T0OHBIX MHOTOTPaHHHUKOB;

OlepUpoOBaTh  MOHATHSAMHU:  CUMMETpPUS B
IPOCTPAHCTBE, LIEHTP, OCh H  IUIOCKOCTh
CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU

burypsi.

o

1 U MUCbMEHHBIH

YcrHE

orpoc
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11 kaacce

OMepUpoOBaTh  MOHATUSIMH:  LWJIMHIpPUYECKas
MOBEPXHOCTh, 0Opasyiolue UIUHIPUYECKON
MOBEPXHOCTH, UITHH]IP, KOHUYeCKas
MIOBEPXHOCTB, oOpa3yromue KOHUYECKOMN
MOBEPXHOCTH, KOHYC, c(pepruieckasi TOBEPXHOCTH;
pacno3HaBaTh Tejna BpanleHus (LWIMHIP, KOHYC,
ctepa u map);

OOBSACHATH CIIOCOOBI TIOJIYYEHHSI TEJl BpaIllCHUS;
KJacCU(PUIIMPOBATh  B3aMMHOE  PACIOJIOKEHUE
chepbl U II0CKOCTH;

ONEPUPOBATh TMOHITHSIMH: IIAPOBOW CETMEHT,
OCHOBAHHE CEIMEHTA, BbICOTA CETMEHTA, IIapOBOM
CIIOM, OCHOBAaHHME WIApPOBOIO CJOSA, BBICOTA
LIapOBOTI0 CJI0s, IIAPOBOM CEKTOD;

BBIYHUCIIATh OOBEMBI W IUIOMIAAM TOBEPXHOCTEU
TE1  BpallleHus, TEOMETPUUYECKHX Tel C
npuMeHeHueM Gopmy;

OTIEPUPOBATH OHATHSIMHU: MHOTOTPaHHUK,
BIIMCAHHBIN B CPepy U ONMUCAHHBII OKOJIO Cephl,
chepa, BNHUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAIlICHUS;

BBIYHUCIIATh COOTHOIICHUS MEXIY IUIOIIAISIMU
MMOBEPXHOCTEH U 00bEMaMU MTOAOOHBIX TET,
n300pakaTth u3ydaeMble (GUTYPHI OT PYKH U C
IpUMEHEHUEM POCTHIX YepTEKHBIX
WHCTPYMCHTOB;

BBITIOTHATD (BBIHOCHBIC) IUIOCKHE YEPTEKU U3
PUCYHKOB TMPOCTBIX OOBEMHBIX (GUTYp: BUA
CBEpXy, COOKy, CHM3Yy, CTPOUTb CEYEHHS Tel
BpaIlCHUS;

W3BJICKATh, WHTEPIPETUPOBATH u
npeoOpa3oBLIBATh uHdopmaruio 0
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUrypax,
MPE/ICTABIICHHYIO Ha YEPTEKAX U PUCYHKAX;

v

1 U MIMCbMEHHBIU OIIPOC

v

YcTHEL
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OIIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;
BBIMOJIHATh ~ JIEHCTBHUSI  CJIOXKEHHS  BEKTOPOB,
BBIUUTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOpa Ha
YHCIIO0, OOBSICHATh, KAKUMH CBONCTBAMHU OHHU
00J1amaror;

MPUMEHSATD MIPABUIIO MapalIeNenuIea;
OIIEpPUPOBATH HOHSATUSIMH: JIeKapTOBBI
KOOPJIMHATBHl B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI
BEKTOpa, YroJl MEXIy BEKTOpaMH, CKaspHOE
NPOU3BEICEHUE BEKTOPOB, KOJUIMHEApHBIE W
KOMIUTaHapHBIE BEKTOPHI;

3aJaBaTh TUIOCKOCTh YPaBHEHHEM B JEKapTOBOM
CUCTEME KOOpJUHAT;

HaXOAUThb CyMMY BEKTOPOB U IPOU3BEJICHUE
BEKTOpa Ha YHCJIO, Yrojl MEXJIy BEKTOpamu,
CKaJSIPHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP
110 IBYM HEKOJUTMHEAPHBIM BEKTOPAM;

peliaTh MpOCTEUIINe TeOMETPUUECKUE 3a/1a4d Ha
NPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/IA;
pemathb 3a1a4n Ha J0Ka3aTebCTBO
MaTEeMaTHYECKUX OTHOIIEHUH U HaXOXKJIEHUE
reOMETPUUYECKUX BEJIUYMH 10 o0pa3uam HWiH
aJIrOpUTMaM, MPUMEHSS U3BECTHbIE METO/ABI IPU
pellIeHNH CTaHIapTHBIX 3a/1ay;

NPUMEHSATh TeOMEeTpUIecKre (HaKThI I PeIICHHs
CTEpPEOMETPUYECKUX 3a/ay, MPeAroaaraonmx
HECKOJIBKO 1IIIarOB  PEIICHUS, €CIH yCIOBHS
IPUMEHEHUS 33JIaHbl B IBHOH opMme;

OPUMEHATH TOJYYCHHbIE 3HAHUSA Ha TPAKTUKE:
CpaBHUBaTH W  aQHATU3UPOBATH  pealibHbIC
CUTyallud, TPUMEHSTh HW3yYCHHbIE MOHITHUS B
MpoIlecce TOUCKAa PEIICHUS MaTeMaTUYeCKU
chopMyIUPOBaHHON MPOOJIEMBI, MOJEIUPOBATH
pealbHbIe CUTyallMd Ha S3bIKE TE€OMETPUH,
UCCIIEIOBATh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM T'E€OMETPUUECKHX TMOHATHI U
TEOPEM, anmnapara anreOpsl; pewaThb
MPAKTHYECKHE 3aJa4H, CBSI3aHHBIC C

HaX0XXACHUEM I'COMCTPHUYCCKHUX BCIIMYMUH 3a7a4;

v

1 U IUCbMEHHBIN OIIPOC

v

VYcTHBL
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® [IPUMEHATH MPOCTEHIINE MPOTrPaMMHBIE CpE/ICTBA
U 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI TIPU
pelIEHUH CTEPEOMETPUUECKUX 3a/1a4;

® IIPUBOJUTH IIPUMEPBHI MaTeMaTU4YECKHUX g
3aKOHOMEpPHOCTEH B  IPUPOAE W  KWU3HU, 5
pacIio3HaBaTh IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B E
UCKYCCTBE; z

® [IPUMEHATH IIOJyYCHHBIC 3HAHUSA HA IIPAKTUKE: §
aHAIM3UPOBAaTh PEAJIBHBIE CUTYAIlUU U IIPUMEHSATH E
W3YYECHHBIE IOHATHS B IIPOLIECCE ITOMCKA PEIICHUS =
MaTeMaTHUYeCKu C(HOpMYIHpPOBAHHON MPOOIIEMBI, :é;

>

MOJIEJIMPOBaTh peallbHble CHUTyallud Ha S3bIKE
reOMETPHH, UCCIIEI0BaTh MOCTPOSHHBIE MOJIEIH C
UCTIONIb30BAaHUEM T'E€OMETPUYECKHX TMOHATHH U
TEOpPEM, anmnapara anreopsl, pemarhb
PAKTHUECKHE 3a7a4H, CBSI3aHHBIC C
HAX0XJIEHHEM T€OMETPUICCKUX BEITUUHH.

2. TpeOoBaHus K BBICTABJIEHUIO 0TMETOK 32 IPOMEKYTOYHYIO aTTeCTALUIO

Dopmbl npomexncymounoil u umozoeoi ammecmayuu: IIpomexyrounas arrectaiusi IpoBOJAUTCS
B (hopMe MaTeMaTHUECKUX AUKTAHTOB, KOHTPOIBHBIX U CAMOCTOSTEIBHBIX PadoT.

MeKyujuLi KOHmpoJib: CaMOCTOsITeNIbHAsA paboTa, IpoBEepoYHas paboTa, MaTeMAaTUYECKUI IUKTAHT,
TECT, OIIPOC;

memamu4ecKkull KOHmpoJib: 3a4eT, KOHTPOJIbHAas padoTa.

Illkana oyenuganusn:

Kpumepuu oyenueanusa 3nanuii, ymeHuil u HablK08 00Y4AIOWUXCA NO MameMamuKe.
(Cornmacuo Meroanueckomy nuceMy «Hampapnenus paboTsl yuuTeneit MaTeMaTUKH 110
WCIIOJTHEHUIO €IMHBIX TPeOOBaHUM MpernogaBaHus MPeAMETa Ha COBPEMEHHOM dTare Pa3BUTHS
LIKOJIBI»)

JI71s1 OLIEHKHW JOCTIKEHUN YYalTUXCsl TPUMEHSIETCS MATHOAIITbHAS CHCTEMa OTICHUBAHUS.
Hopwmbl onieHKu:
1. OneHka NMCHbMEHHBIX KOHTPOJIBLHBIX Pa00T 00y4yaromuxcs 1o MaTeMaTHKe.
Omeem oyenusaemcs Ommemxou «3», ecau:

1) paGota BbINIOJTHEHA MTOJHOCTBIO;
2) B TIOTHYECKHUX PACCYKIEHUSIX U 000CHOBAHUU PEUICHHS HET MPOOENIOB U OMIHO0K;
3) B pelieHHM HET MaTeMaTHYECKHUX OMIMOOK (BO3MOYKHA OJHA HETOYHOCTH, OMHKCKA, KOTOpas He
SIBIISIETCS CIIEJICTBUEM HE3HAHUS WM HETIOHUMAHUS Y4eOHOTO MaTepuana).

Ommemka «4» cmagsumcsi, eciu.
1) paboTa BBITIOJIHEHA MMOJTHOCTHIO, HO 0OOCHOBAHMSI IIIAr0B PEIICHUs HEIOCTATOYHBI (€CIIU YMEHHE
000CHOBBIBAThH PACCYKIEHUS HE SBISUIOCH CIIEIUATBLHBIM O0BEKTOM MTPOBEPKH);
2)I0MyIIeHBI OfHA OIMMOKA WM €CTh JIBa — TPU HENOYETa B BBIKJIAJKAX, PUCYHKAX, YePTEkKaX WIH
rpadukax (ecim 3T BUJIbI pabOT HE SBJSUIUCH CTICIIHAIBHBIM 0OBEKTOM IMPOBEPKH).

Ommemxa «3» cmasumcsi, eciu:
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1) momymeno Oonee ogHOW OmMOKH WK Oojiee BYX — TpeX HEAOYETOB B BHIKJIAJKAX, YepTEkKax
Wi rpadukax, Ho oOydJaroIuiics obaagaeT 00sA3aTeIbHBIMIA YMEHHUSIMH 110 TIPOBEPSEMON TEME.
Ommemka «2» cmagumcs, ecii.
1) nmomyimieHbl CyHIECTBEHHBIC OIMMOKHM, TIOKa3aBIIME, 4YTO OOy4alomuiicss He oOsagaeT
00s13aTeNTbHBIMA YMEHHSIMU 110 JAHHOHM TeMe B TIOJIHOM Mepe.
Ommemka «1» cmasumcs, eciu.

1) pabora mokasaja MOJHOE OTCYTCTBHE Y 00y4aroIIerocs: 00s3aTe/IbHbIX 3HAHHH U YMEHUH 110
MIPOBEPSICMON TeME WJIM 3HAUYUTEIbHAS YaCTh PA0OTHI BHIMOJIHEHA HE CAMOCTOSITEIIBHO.
Y4uTens MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBLHBIA OTBET HA BOMPOC WU OPUTHHAIBHOE

pelIeHUe 3a/Jaud, KOTOpbhIE CBHJETEIBCTBYIOT O BBICOKOM MaTEMaTHYECKOM  pa3BUTHHU
oOyJaromerocsi; 3a pemieHue Oojee CIOKHON 3aqaduM Wi OTBET Ha 0Oo0Jiee CIOXKHBIA BOIPOC,
MPEIOKEHHBIE O0YYaroIIeMyCsl JOMOJHUTEIBHO IIOCJIC BBIMOJHEHUS WM KaKHX-THO0O APYTrHx
3aJaHHM.

2.0yenka ycmuuix omeemog 00yuaouuxca no Mamemamuxe
Omeem oyenusaemcsi OMmMemKou «5», eciu YueHux:
v/ IMOJIHO PAacKpbLI COJCpKaHWE MaTephana B OObeMe, MPEeILyCMOTPEHHOM MPOrpaMMON U
y4eOHUKOM;

v\ U3NOKWI ~ Marepual TPaMOTHBIM  SA3BIKOM, TOYHO HCIOJB3ys  MaTeMaTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY, B OIIPEAEICHHON JIOTHYECKOH 10CIeJ0BaTeIbHOCTH;
MPAaBUIIHLHO BBIMTOJIHII PUCYHKH, YEPTEXH, TPAPHUKH, COMYTCTBYIOIIUE OTBETY;
MOKa3aJ] YMEHHE WUIIOCTPUPOBATH TEOPUIO0 KOHKPETHBIMU MPHUMEpPaMH, NPUMEHSTH €€ B
HOBOM CHUTYaIlUH MPH BBITIOJTHEHUH MTPAKTHYECKOTO 3aaHUs;
v TPOJEMOHCTPUPOBAl 3HAHHWE TEOPHUHM paHEe H3YYEHHBIX COMYTCTBYIOUIUX  TEM,
c(OPMHPOBAHHOCTh M YCTOMYMBOCTH MCIIOJIb3YEMbIX IIPU OTBETE YMEHUI M HABBIKOB;
OTBEYAJ CAMOCTOSITEIbHO, 0€3 HAaBOAIIUX BOIPOCOB YUUTEIIS;
BO3MOJKHBI OJTHA — JIB€ HETOYHOCTH TPU OCBEIICHWE BTOPOCTEIIEHHBIX BOIPOCOB U B
BBIKJIaJIKaX, KOTOPbIE YUEHHK JIETKO UCTIPaBHJI TIOCIJIE 3aMEYaHUs YUUTEIIS.

AN

AN

Omeem oyenusaemcst Ommemxou «4»,
eciu yoosnemeopsien 8 0CHOBHOM Mpebo8AHUAM HA OYEHKY «5», HO npu Imom umeem 0OUH U3
Heo0oCmamKoe.

v B W3II0OKEHHH JONYIIEHb HeOOoJblIME MPOOEIsl, HEe WCKAa3MBIIEE MAaTEeMAaTHYECKOE
coJiepKaHue OTBETA;

v\ JonylmieHbl OAMH — JBa HEJOYEeTa NPU OCBEIIEHUU OCHOBHOIO COJEpPKaHMs OTBETA,
WCIIPABJIEHHBIE MOCTIE 3aMEUaHUs YUUTEIIs;

v\ jonymieHsl ommbKka WiaM 0ojiee ABYX HENOYETOB  IPU OCBENIEHHWH BTOPOCTEINEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, JIETKO MCIIPABJICHHBIC MOCIIE 3aMEUaHUs YUUTEIA.

Ommemka «3» cmagumcsi 8 c1e0VIouux Cryyasx:

v/ HETOJIHO PAacKPBITO COJAEpXaHHe MaTepuana (Couep)KaHWe H3JI0KEHO (pparMeHTapHO, He
BCer/la  MOCJIENOBAaTeNbHO), HO  TMOKa3aHo  oOliee  MOHMMaHue  BOMpoca |
IMPOACMOHCTPHUPOBAHBI YMCHHA, AOCTATOYHBIC JIsI YCBOCHHSA IIPOrpaMMHOIO MaTcpualia
(ompenenensl «TpeboBaHHSIMH K MaTEeMAaTUYECKOW MOATOTOBKE YYAIUXCS» B HACTOSIIEH
mporpamMme o MaTeMaTHKe);

v UMENUCh 3aTPYJHCHHUS WA JOMYIICHbl OMKOKKH B ONPEHCICHHH MaTeMaTHYECKOM
TEPMUHOJIOTHH, YEPTEKaxX, BBIKJIAJKAX, HCIPABICHHBIC IIOCIE HECKOJIBKHUX HABOJSIINX
BOIIPOCOB YUHUTEJIS;
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v YYCHUK HC CIpaBWJICd C MPUMCHCHUCM TCOPHU B HOBOU CUTyallul IIpU BbIIIOJIHCHUN
MPAKTUYECKOT0 3aJaHus, HO BBITIOJHHI 3aJaHHs 00s3aTE€ILHOTO YPOBHSI CIIOXHOCTH IIO
JIaHHOM TeMe;

v/ Ipyd  JOCTATOYHOM 3HAaHMM TEOPETHUYECKOrO MaTepualia BbIABIEHA HEIOCTATOYHAsS
c(hOpPMHUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HABBIKOB.

Ommemxa «2» cmasumcsi 8 C1e0youux Ciy4asx:
HE PaCKPBITO OCHOBHOE COJICP)KaHHE ydeOHOr0 MaTepHala;
OOHapyKCHO HE3HAaHWE YYCHHKOM OOJbIIeH wuiu Hamboliee BaXHOW dYacTH y4eOHOTO
MaTepuaa,
v JIONylIeHbl OINMOKKA B ONPEICICHUM IOHATHMA, IPU HCIIOIB30BAHUM MaTeMaTHYECKON
TEPMHUHOJIOTHH, B PHCYHKaX, 4YepTe)Kax WM rpadukax, B BBIKIAJIKaX, KOTOpPbIE HE
WCIIPABIICHBI ITOCJIC HECKOJIBKUX HABOJISIIINX BOIIPOCOB YUUTEIIS.

AN

Ommemxa «1» cmasumces, eciu:
v y4eHWK OOHApYKHJ IOJHOE HE3HAHWE W HEMOHMMAHHME H3y4aeMOro y4eOHOro MaTepualia
WJIM HEe CMOT OTBETUTH HU HA OJIMH U3 MTOCTABJICHHBIX BOIMPOCOB 10 H3yYCHHOMY MaTepHaly.

HNrorosas oueHka 3HAHUI, YMEHHMH U HABBIKOB

1. OcHoBaHueM s BBICTaBIICHUSI HTOTOBOM OLIEHKH 3HAHMI CIYXKaT Pe3yJIbTaThl
HAOJIOICHUH YIHUTENs 32 TOBCETHEBHOM pad0TOM YUEHHUKOB, YCTHOTO OIPOCA, TEKYIUX U UTOTOBBIX
KOHTPOJIbHBIX paboT. OIHAKO MOCIeIHUM IpUaeTCs HauOoblee 3HaUeHHUE.

2. Ilpu BBICTABIICHUW WTOTOBOHM OIICHKM YYHWTHIBACTCS KaK YPOBCHb TEOPETUYCCKUX 3HAHUH
YUEHHUKa, TaK U OBIAJICHHE UM MPAKTUUYECKUMH YMEHHUSIMH U HaBbIKaMu. OTHAKO yYEHUKY HE MOXKET
OBITH BBICTABIICHA TIOJIOKUTEIIbHAS UTOTOBAs OIEHKA [0 MaTeMAaTUKe, €CJIH BCE MM OOJIBITHHCTBO
€ro TEKYIIHUX 00yUYaloluX U KOHTPOJIBHBIX PadOT, a TAK)KE UTOTOBasi KOHTPOIbHAs paboTa OleHEHBI
KaK HEY/IOBJICTBOPUTEIILHBIE, XOTS €r0 YCTHHIC OTBETHI OIICHUBAIIUCH TIOJIOKUTEIIBHO.

3. I'pa¢uk KOHTPOJIBLHBIX MEPONPHUATHIA

T'eomempus (10 knacc)

KonTponbnas padorta Ne 1 (7 yueOHas Henenst)

Kontponbnas padora Ne 2 (20 yueOnast Henens)

KonTponbnas padorta Ne 3 (25 yuebnas nenens)

Kontponbnas padora Ne 4 (28 yueOnast Heens)

KonTponbnas padota Ne 5 (33 yuebnas Henens)

I'eomempus (11 knacc)

Konrponbnas padora Ne 1 5 yuebnas Henens)

Kontponbnas padora Ne 2 (10 yueObHas Henens)

KonTponbnas padota Ne 3 (16 yuebnas Henens)

Kontponbnas padora Ne 4 (20 yueOnast Henens)

KonTponbnas padota Ne 5 (27 yuebnas Heznens)

Kontponbnas padora Ne 6 (31 yueOnast Heens)
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