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INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBiseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpPEIHEro oO0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUs AUCHUIUIMH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTU U IPEAMETOB I'yMaHUTapHOro LuKia. [I0CKOIBbKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHHUHU LIEMOYKU JIOTUYECKUX YTBEP)KICHUH NpHU peLICHUU
IreOMETPUYECKUX 3a/ady, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTIOJB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LUKJA, B YaCTHOCTH (PU3MUYECKUX
3aja4.

Ilens ocBoeHus mporpaMmsel yuyeOHoro kypca «l'eomerpusi» Ha yriiyOJIEHHOM YpOBHE —
pasBUTHE MHIUBHUyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NPU H3YyYEHHUM TIE€OMETpUH, Kak
COCTaBIISIIONICH MpeaMeTHON obnactn «MaremaTnka W MHQOpPMATHKa» dYepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HWCIOJIb30BaHUS Oosiee TIIyOOKHX T€OMETPHUECKUX 3HAHMU U
JecTBUH, crielu(UYHBIX I€OMETPUH, U HEOOXOAMMBIX [UI YCIEUIHOIO MpOo(ecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMH 33aJlJadyaMU Kypca Fr€OMETPUH Ha YIriyOJEHHOM YpPOBHE, pacCHIMPSIOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOI0 YPOBHS, SIBJISFOTCSL:

pacuiMpeHue IpeJCTaBIeHUs O TEeOMETPUM Kak 4YacTH MHPOBOM KYJIbTYpbl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

dopMHupoBaHHUE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTUYeCKUX MOJENAX, T[O3BOJISIONIMX ONMCBHIBAaTh U HU3ydaTb pa3Hble SBJICHUS
OKpY’KaIOIIEero MHUpa, 3HaHHE NOHATHHHOrO amnmapara mno pasgeny «Crepeomerpus» yueOHOro
Kypca reoMeTpuu;

(dbopMUpOBaHHE YMEHHUS BIIAJETh OCHOBHBIMU MOHSTHUSIMU O MPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE TEOpeM, POpMYyl MU YMEHHME UX NPHUMEHSThb, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTekaX, MOJENSAX U B pPEATbHOM MHUpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIH;

¢bopMupOoBaHHE  TOHUMAaHMS  BO3MOKHOCTM  AaKCHOMAaTHYE€CKOrO0  TOCTPOEHUs
MaTeMaTHYeCKUX TeopHuil, (GopMuUpOBaHHE MOHMMAHH POJM AKCMOMATHKHU IPH IPOBEICHUU
pacCyKIeHUN;

(dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAAMM JO0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI HX TPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE pPACCY)KIEHUS B XOAE peIlIeHus
CTEpEOMETPUYECKUX 33Jad M 3aJad C [PaKTUYECKUM CoOJep’KaHHeM, (OpPMHpPOBAHUE
OpEeJCTaBIeHUs O HEOOXOAMMOCTH JI0Ka3aTeldbCTB INpU OOOCHOBAaHMM MaTeMaTHYEeCKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B MIPOBEICHUH JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
00y4aroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIILUIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

dbopMupoBaHre (QYHKIMOHAIBHONH TPaMOTHOCTH, pPEJIEBAaHTHOW TE€OMETPUHU: YMEHUs
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaybHBIX JKU3HEHHBIX CUTYAIMSX W MPU U3YUYEHHUH JIPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIMPOBAHUS pEAIbHBIX CHUTYyallMil, HCCIEI0BaHUs
IIOCTPOEHHBIX MOJIENIEM, UHTEPIPETALIMH I10JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J|BIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO 10 COJACPXKATEIbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHHIUIUAIBHBIM BOMpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE€ 3HAaHHA BKIIOYaTh B OOLIYI0 CHUCTEMY TI€OMETPUYECKHX
NpeICTaBICHUN OOYUaIOIIMXCs, paciupss U yrayouss e€, oOpas3ysi MPOYHbIE MHOXKECTBEHHBIE
CBSI3H.

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

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
o0Opa3oBaTeNbHbIX @porpammM, oOecrneuuTb yriayOn€HHOE U3y4yeHHUE TEOMETPUM  Kak
COCTaBIIAIONICH yueOHOTO mpenmMeTa «MaremaTukay;,

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henenio), B 11 kimacce — 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 NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemmBarOmuxcs npsaMbIX. [lapanensHOCTs IPSMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPsAMOM M IIOCKOCTH. [lapaiuienbHOE W LEHTpAIBHOE
POEKTHpOBaHUE, n3oopaxkenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHHUS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NMapajllebHbIE IUIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa’Ap, NapaJUIeNIeNIIE], TIOCTPOCHNE CEYCHU .

[lepnieHOAUKYIApPHOCTh NOPSAMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpsIMbIE IApajUIEJIbHbIE M IEPHEHAUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
II0CKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IUIOCKOCTH, IMIPOEKIUS (PUIYPBHI HA IJIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

Yrael B IPOCTPAHCTBE: YOI MEXAY NMPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TIMHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWCTBAa INUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: 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 OJiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrojibHasi NUpaMuia, NpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3JIp, TOAEKAdAP U UKOCADIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60koBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIBHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOIDAaHHUKE: CHMMETpPHUS MapajulesIeNuIend, CHUMMETPHs
MIPaBUJIBHBIX ITPU3M, CHMMETPUS TPABUIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIIpaBIEHHBIE BEKTOpbL. PaBeHCTBO

4



BEKTOpOB. JlecTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBbKUX
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 paszIoXKEHUH 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: UMIMHAPUYECKAsT TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, OOpa3zymoiiue mnoBepxHocTed. Tena BpamieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnonoxxeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cdepe. U300paxeHue Ten BpallleHUs Ha MII0cKocTU. Pa3BépTka unnuHapa 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,
nupaMuiel ¥ KoHyca. OOBEM 11apa v apoBOro 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 HJIH TEJIO BPAIICHUSI.

[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
CTEpPEOMETPUUYECKIX 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,
METOJI BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopmHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBHKeHHUS B MPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBa JBIKEHUU. BHIBI ABMKEHUN: MapaieNbHBIA MEPEHOC, LEHTpadbHAs CHMMETpPUS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Ditnepa.



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

JIMHHOCTHBIE PE3YJIbTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O HWJIE€HAa POCCHUHCKOro OOIeCTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, NPOIEAYpP TPakIaHCKOTO O0OIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUIMCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTUKECHHSIM POCCUUCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX  IIEHHOCTEHl  pOCCHUHCKOro  Haponaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESATENbHOCThIO YUYEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOILIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUlH, BOCIHPHUUMYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MAaTEMAaTHUECKUE 3HAHUS B HHTEPECAX 370POBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATEbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
npoecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peamu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKNX 3HAHWUU JJIs pEelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIeH Cpejbl, TUIAaHUPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKH U OOILIECTBEHHOW MPAKTHUKH, NOHUMAHHE MAaTEMaTHUECKOW HAyKH KaK Cepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IIPOEKTHYIO M UCCIIENOBATEIBCKYIO NE€ATEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (GOPMYIUPOBATH OMNpEICNICHUs IOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JNAHHBIX, HAONIONCHMSIX W  YTBEPKACHMSIX, Tpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 33aKOHOB JIOTMKH, AEAYKTHUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEILHO JTOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsIMbIe U
OT TPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, TPHUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI,

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIUNH C YYETOM CAMOCTOSITEIILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENCKUI HHCTPYMEHT MO3HaHUs, (OPMYyIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE M JAaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBICHHUS, IMPOIIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUS!, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MONYUYEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOMPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HWCTOYHUKOB PA3JUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHIOB U  (Qopm
MPE/ICTABJICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMM 1O CaMOCTOATENbHO  CHOPMYINPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0JZle 00CYXIEHHS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOH TeMbI, IPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PAa3HOTIIACHSI, CBOU BO3PAKCHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(DOpMALIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIECcca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTara LEIM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHsI pe3yIbTaTOB JEATeNbHOCTH, HAXOAWTh OLIMOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYalIbHOW pabOThHl Ipu
pelieHMH y4eOHBIX 3a/ay, NIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelneniTbh BHIbI paboT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh PabOThl M KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy 10 kj1acca o0yyaromuicss HAyYUTCS:

CBOOO/IHO ONEPHPOBATH OCHOBHBIMH IOHSTHSMH CTEPEOMETPHUH IIPU PELICHUH 3a/1a4d U
NPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

INPUMEHATh AaKCHOMBI CTEPEOMETPHUH M CJICACTBUS W3 HUX TIPH PEIICHUU
reOMETPUUECKUX 3a]1a4;

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

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBS3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOH U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJHO pACMO3HABATh OCHOBHBIC BHJIBI MHOTOIPAaHHHKOB (TpuU3Ma, MUpaMUia,
IPSIMOYTOJIBHBIN MapajuieNenunen, Kyo);

KJIaccu(pUIUPOBATh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOZHO OIEpPUPOBATh MOHSATHSAMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITOJIHATH TApAIJIEbHOE, IICHTPAILHOE U OPTOrOHAILHOE MTPOEKTUPOBaHKE QUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOI'PAaHHHKOB Pa3IMYHBIMH METO/aMH, BBITOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpU3Ma, MHPaMUIA),
TE€OMETPUYECKUX TeJl C IPUMEHEHNEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh TMOHSATHSAMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYpPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH JICHCTBHS HaJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MAaTEMaTHYECKHWX OTHOIICHWH M HaXOXKICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33714 TIOBBIIIEHHOTO M BRICOKOTO YPOBHSI CJIOKHOCTH;

OPUMEHSATh MPOCTENIINE NIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHYECKUX 3a]1ad;

U3BJEKaTh,  NpeoOpa3oBbIBATH M MHTEPIPETHPOBAaTH  HMHMOpMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTypax, IPEICTABICHHYI0 Ha YepTeXax u
pPHUCYHKaX;

NPUMEHATh TIONYYEeHHBIE 3HAHUS Ha TPAaKTUKE: CpPaBHUBATh W aHAIM3UPOBATH
peasbHbIe CUTYAIMH, IPUMEHITh U3YYCHHbIE MOHSATHS B INPOLECCE MOUCKA pPEIIeHUs
MaTeMaTHYecKu c(HOpMyITUPOBAHHOIN MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha SI3BIKE TEOMETPUH, HCCIEOBAaTh TOCTPOCHHBIE MOJEIH C WCIOJIh30BAHUEM
TEeOMETPUYECKUX TIOHSATHA ¥ TEeOopeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3a]auu, CBSI3aHHbIE C HAXOXKIEHUEM FeOMETPUUECKUX BEJIMYUNH;

UMETh TPENCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPHHM KaK COCTAaBHOU
qacTH (QpyHJAaMeHTa pa3BUTHS TEXHOJIOTHA.

K konmy 11 ki1acca o0yyaromuicss HayYuTCs:



CBOOOJHO OTEPUPOBATH MOHITHIMHY, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS;

ONepUpPOBATh MOHITUSIMHU, CBA3AHHBIMU C TEJIaMHU BPALICHUS: IMJIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUKCIISTh BEJIWYUHBI JIEMEHTOB MHOTOIPAaHHUKOB W TeJ BpalieHus, oObEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALUSMU TN BpaILCHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B chepy M OMHCAHHBIN OKOJIO chephl,
cdepa, BlMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKNX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMIOJIHATH ONEPALUU HaJl BEKTOPaMHU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKaPTOBOI cUCTEME KOOPAMHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBIMIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUS MNP MapajljieIbHOM
NepeHoCce, MEHTPATBHONH CUMMETPHH, 3epKaTbHOH CHMMETPHH, TIPH TIOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus 10100,

CTPOUTh CCYCHUS MHOTOTPDAaHHUKOB W T BpAMICHUS: CEYCHHS IHIIMHIPA
(mapamieNnbHO W MEPIEHANKYIISIPHO OCH), CEUeHHs KOHYyca (TapajljiebHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJTb30BAaTh METOJBI TIOCTPOSHUSI CCUEHUH: METOJ CJICIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUsS CTePEOMETPUYCCKUX 3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SBHOW U HEeSIBHOU (hopme;

pemaTh 3aJayd Ha JOKA3aTelbCTBO MATEMATHUYECKUX OTHOIICHUH W HAXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

10



[IPUMEHATH IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUIECKUX 3a/1a4;

NPUMEHATh I[OJyYEHHbIE 3HAHWS HAa NPAKTHKE: CPaBHUBATh, AaHAIU3UPOBATH H
OLICHMBATh PEAJIbHBIC CUTYaINH, IPUMEHATh U3y4CHHBIC IOHATHS, TEOPEMBI, CBOMCTBA
B Ipolecce ITIOMCKAa pEUICHHs MaTeMaTH4eCKd CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAallUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL NTOCTPOCHHBIC
MOJZIETIH C WCIOJIb30BaHUEM T€OMETPHUYECKUX IOHATHUI M TEOpeM, armapara anreOpsl,
penaTh NPakTUYeCKUe 3aa4ur, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qacT (QyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuKu 7 1
7 BekTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0

12



11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 00600IIIEHNE U 15 1
CHCTEMAaTHU3alUs 3HAHUI
O06bEéM MHOTOTpaHHHKA 17 1
Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEeHue, 06061IeHNE 1 17 5
CHCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0

13
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MapalieIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHATHS CTEPEOMETPHH: TOUKA, IpsAMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
[paBuIia H300paKEHUS Ha PUCYHKE
IUIOCKOCTH, MapajuIeIbHbIX IPIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: IEepeceKaroIuecs MIOCKOCTH,
MEPECEKAIOIINECS MPsMasi U TIOCKOCTH;
MOJTYTIPOCTPAHCTBO

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie

o0pa3oBaTeJibHbIE

pecypchl

IlonsTus: MEPECCKArOIMMECs IIOCKOCTH,
InepeceKarommecs npsamMas 1 nmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE
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CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHH Pa3HBIMU IIBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHu Pa3HBIMU LIBETAMU

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMHU LIBETAMU

MeTton ciIeIoB s IMOCTPOCHUMA CcedeHUI

16




15

Mertoa cneqoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

16

Mertoza cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuit B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

IToBrOpenue manumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYroJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazButus

17




IIAaHUMETPUHN U CTCPCOMCTPUU

23

24

25

26

27

28

KontponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumnoe pacrnonoxeHue npsiMbix B
npoctpanctBe. CKpenuBaronmecs
npsmblie. [Ipru3Haku cKkperuBaromuxcs
npsmbix. [lapannenbHble npsMele B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MTPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIeH Ha JaHHOMN
npsaMoi. Jlemma o nepecedeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX HMpsiMBIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpsHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoeKTupoBanus. M3o0paxeHnne pa3HbIx
¢buryp B napajuieabHON NPOEKIUN
[enTpanbsHas npoekus. YToul ¢

COHaIIpaBJICHHBIMU CTOPOHAMMU. Yron
MCKAY NPSAMBIMHA

29

3agaun Ha 10Ka3aTeIbCTBO U
HCCIIENOBAHNE, CBA3aHHEIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsTHSA: MapaIeabHOCTh MPSIMOI 1

18




IJIOCKOCTH B TIpocTpaHcTBe. [Ipu3nak
MapajuieIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH MPSIMOM U
IJIOCKOCTH

31

FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BBIYHMCICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
napalsiICJIbHOCTBIO ITPSAMBIX K IUIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEKE U
MapaJyIeIbHOIO IPYrou npsmoit. Pacuér
OTHOIIICHUI

33

[TapannenpHas npoeKUHs, IPUMEHEHUE
U1 IOCTPOEHUSI CEUEHM KyOa 1
napauienenumnena. CBoncTaa
napajuiesienune1a u Ipu3Mbl

34

35

36

37

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
mapajlyiCJIbHOCTH ABYX MIOCKOCTEH

Teopema 0 mapajuIeIbBHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes3 TOUKY, He MPUHAIICKALYIO TaHHON
IJIOCKOCTH U CJIEJICTBUSA U3 HEE

CBoiicTBa napamieNbHbIX TUIOCKOCTEN: O
MApaJIENBHOCTH MPSAMBIX [IEPECECUCHUS
IIpY NIEPECEUCHUU JBYX MapalIeIbHBIX
IJIOCKOCTEN TpEeThEer

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleabHbIX MPSAMBIX,

19




3aKJIIOYEHHBIX MEXKY ITapajuleIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOM €
JABYMS ITapaJUIEIbHBIMU IUIOCKOCTAMU

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYrOJIbHIKA

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOIO
napaJesenumnena

41

42

43

44

45

Boruncnenue JUIMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM ITapajuleIICuIIe e

[lepneHuKyISIpHOCTD NPSMOU U
mockocty. [Ipu3Hak
MEPIEeHIUKYJIIPHOCTH IPSIMON U
IJI0CKOCTH

IlepnieH IUKYIAPHOCTD NPSMOM U
mnockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, MTPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IIIOCKOCTH

IInockoctu u NECPpUCHAUKYIISIPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

47

[InmockocTH U nepreHINKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IlepnieHqUKyYISAp ¥ HAKJIIOHHAS.

20




ITocTpoeHune nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

[lepnieHqUKYISp ¥ HAKJIIOHHAS.

48 [TocTpoeHne neprneHANKyIspa U3 TOUYKU Ha
MPSIMYIO

49 Teopema o Tpéx nepneHAUKYISIPax
(npsimast u oOpaTHas)

50 Teopema o TpEX NMeprneHauKyIIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSMBIX C

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuennii kyba, IpU3MBlI,

94 MIPaBUIILHON TUPAMMJIBI C TIOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
ITocTpoenue ceuenuit kyoa, Ipu3Msl,

55 MPAaBUILHOMN MUPAMHUIBI C TTOMOIIBIO
OpPTOTOHAJIBHOMN MPOEKIINH
CummeTpus B IPOCTPAHCTBE

56 OTHOCUTENBHO TIOCKOCTH. [TnockocTu
CUMMETPHU B MHOTOTPAaHHHKAX

57 [Tpu3Hak NepneHIUKyIIPHOCTH MIPSIMON U
TUIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér

paCCTOHHI/Iﬁ OT TOYKH JO IIITOCKOCTH
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59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JIO INIOCKOCTH

60

61

62

CriocoObI OIYCTUTh MEPIIECHAUKYISPHI:
CUMMETPHUS, CABUT TOUYKHU IO
MapajuIeIbHON IIPSIMOU

CaBur 1o HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSIHUMA

Kontponbnas padota "B3anmHoe

PacMoJIOKEHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

63

[ToBTOpEHME: Yyroy Mexay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMUCH IPAMBIMU B
MIPOCTPAHCTBE

65

66

FCOMeTpI/I‘leCKI/IC MCTOABI BEIYUCIICHUSA

yriia MCXKAy NpAMbIMU B MHOT'OI'paHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

67

[Tepnenaukynspasle miockocTH. CBOMCTBA
B3alMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

68

69

[Ipu3Hak nepneHANKYIIPHOCTH
IJIOCKOCTEM; TeOpeMa 0 MPSAMOU
MEepECEUCHMS IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

[IpsiMoyToNbHBII Mapajuienenunesn; Kyo;
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HU3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajuiejenumena

70

71

72

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajulesIenuIea v CIeCTBUE U3 Hee

CrepeoMeTpuyecKre U NpUKIIaIHbIe
3aJlauM, CBA3aHHbBIC CO B3aUMHBIM
PaCMoJI0KEHUEM MPSMBIX U TUIOCKOCTH

HOBTOpeHI/IeZ CKPCIIUBAOIIHECCA IIPAMBIC,
mapaJyiCJIbHbIC IINIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE
MEX1y CKPEIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

75

76

77

PaccrosiHue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TIOCKOCTH

Beluncrnenne paccTossHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHbIid yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIyia

DneMeHTHl CPepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

79

Kontponbras padota "Yrib1 u
paccrosiHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
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U €70 DIIEMEHTHI"

[Tupamuna. Buasl nupamua. [lpaBunsnas

80 1
nupaMuia

81 [Tpusma. IIpsimast u HAKJIOHHASI TPU3MBI. 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Beimykiibie MHOTOrpanHuKd. Teopema 1
Ditnepa
Beimykiibie MEOTOrpanHuKd. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1mo 6a3zucy Tpéx

91 BEKTOPOB, HE JICXKAIIHUX B OJTHOM 1
TUTIOCKOCTH

92 CkansipHO€E IPOU3BEIEHUE 1

93 Brrauciienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

24




95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
98 O06o0mieHne 1 cucTeMaTu3alys 3HaHUK 1
99 O060011eHrEe ¥ cucTeMaTh3aluus 3HaHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosas KoHTpoJIbHAsI paboTa 1
102 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I1O0 102

[NPOT'PAMME
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11 KJIACC

KonuyecTBo yacos DJIEKTPOHHBIE
Nem/m | Tema ypoka Kontpoabnbie  IlpakTuueckue Aara wHppoBbIe
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoTshI pecypen
1 [ToBTOopenne Temsl "KoopauHaTel BEKTOpa 1 2.09
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
) [ToBTropenue tems "CranspHoe 1 5.09
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1 6.09
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1 9.09
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE TOCKOCTH, HOPMAJIh, 1 12.09
ypaBHEHHE TUIOCKOCTH B OTPE3KaxX
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1 13.09
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1 16.09
8 JIunHeiiHble HEpAaBEHCTBA, IMHENHOE 1 19.09
IporpaMMHUpPOBaHHE
9 JluHeliHBIe HEPABEHCTBA, JIMHEHHOE 1 20.09
IporpaMMHUpPOBaHHE
10 AHAIMTHYECKHE METOJIBI Pacdéra yria 1 23.09
MEXy IPSIMBIMHA B MHOTOTDaHHHKAX
1 AHaJIUTHYECKHE METO/BI pacuéTa yria 1 26.09

MCKAY MIIOCKOCTSAMU B MHOT'OI'paHHUKAX




dopMmya pacCTOSHUS OT TOUKH J10

27.09

12 IUIOCKOCTH B KOOpAMHATaX
13 Haxoxxnenne paccTossHUi OT TOUKU 10 30.09
TUIOCKOCTH B KyOe
14 Haxosxienue pacCTOSIHUIM OT TOYKH 10 3.10
IUIOCKOCTH B NIPaBWJILHOM MHUpaMuJie
15 KonTtponpHas pabora "AHanutuveckas 4.10
reomerpus"
16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE 7.10
MHOTOTPaHHHUKH
17 CedeHuss MHOTOIPaHHUKOB: METO/1 CJIEIOB 10.10
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE 11.10
18 IUTOCKOCTH, MIEPECEUEHUS MPSAMBIX U
IUIOCKOCTER
19 [TapamienpHble IPSIMBIE U TUNIOCKOCTH: 14.10
napaselbHble CeYCHUS
20 [TapamienbHbIe IPSIMBIE U MIJIOCKOCTH: 17.10
pacu€T OTHOLIECHUI
[TapamienpHble IPSIMBIE U TNIOCKOCTH: 18.10
21 YTJIBI ME@XK/TY CKPEIINBAIOIIMHUCS
TPSIMBIMH
[lepneHIuKyISIpHBIE IPSIMBIE U 21.10
99 IUIOCKOCTH: CTaHAAPTHBIE Mapbl
NEepIEHINKYIISPHBIX TUIOCKOCTEH 1
NPSIMBIX, CHMMETPHUH MHOTOTPaHHUKOB
93 [lepneHuKyIsIpHBIE IPSIMBIE U 24.10

IMJIOCKOCTHU: TCOpEMA O TPCX

27




NEPHEHAUKYIIAPAX

24

25

26

[leprienquKynsgpHbIEC TPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTHH B
MHOTOIPaHHHUKAX

[ToBTOpCHME: MIOMIAIH
MHOTOYT'OJIbHUKOB, (POPMYJIBI JIS
TJI0IAJIeH, COOOpaKEHUS TTO100MST

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIst
TJIOMIAJIEH, COOOpaKEHHUS 1O 100MS

25.10

7.11

8.11

27

[ToBTOpenue: miomanu
MHOTOYTOJTbHUKOB, ()OPMYJIBI JIS
TJI0IAJIEH, COOOpaKEHHUS 1O 100MSI

11.11

28

29

30

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAN TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100Ust

[Tnomany ceyeHnii MHOrOrpaHHUKOB!
IUIOLIA/IA TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Ust
Konrponsnas pabdora "[loBropenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

14.11

15.11

18.11

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJenenuneaa

21.11

32

33

3anaun 00 yaABOeHUHU Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIUH yIiia
CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C
00BEMOM MPSMOYTOIBHOTO

22.11

25.11

28




napaujicjicnmicaa

[Ipuknagubie 3a1a41, CBSI3aHHBIE C 28.11
34 BBIYUCIICHHEM 00bEMA MPSIMOYTOJIEHOTO
napasuieNienumne/1a
35 O0BEM TIPSIMON MPU3MBI 29.11
36 CrepeoMeTprUecKue 3a/1a4M, CBI3aHHBIC C 2.12
BBIYHCIICHHEM 00BbEMOB TIPSIMOU TIPU3MBI
37 [TpuknagHbie 3a1a41, CBSI3aHHBIE C 5.12
00BEMOM MPSMOU TTPU3MBI
Brruucienue 00bEMOB TEN ¢ IIOMOIIBIO 6.12
38 onpeaenéaHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Brruucienne 00bEMOB TEN ¢ IIOMOIIBIO 9.12
39 onpeaenénHoro uarerpaia. Oobpém
MU PAMHU/TBI
40 ®dopmyna 00béMa nmupamuibl. OTHOIIEHHE 12.12
00BEeMOB MUpaMUJ ¢ OOIITUM YTIIOM
41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE 13.12
00BeMOB MUpaMUJ ¢ OOIIUM YTIIOM
4 CrepeomeTpudecKue 3a1a4uu, CBI3aHHBIC C 16.12
00BEMaMH HAKJIIOHHOW MPU3MBI
43 CrepeomeTpuyuecKue 3aa4u, CBI3aHHbIE C 19.12
00BEMaMH THpaMUIBI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 20.12
44 Ten'", CBA3aHHbIE C 00BEMOM HAKJIOHHOM

IMPU3MBI
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45 [puxnagnaeie 3anaun o Teme "OO0bEMBI 23.12
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPaAMUIbI

46 [Tpumenenne 00bEMOB. Brruncienue 26.12
PacCTOSIHUS 10 TUIOCKOCTH

47 KonTtponbhas padora "O0bEM 27.12
MHOTOTpaHHUKA"
HunuHapudeckas IOBEPXHOCTD, 9.01

48 o0pa3yromue HUIHHIPHIECKON
MOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBo MUIHHAP. 10.01
[Imomaap MOBEpXHOCTH UIMHIPA

50 Konunyeckasi moBepXHOCTh, 00pazyroliue 13.01
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYca MI0CKOCTBIO, 16.01
napauieNTbHON MI0CKOCTH OCHOBAHUS

59 VYceu€nnslit konyc. M3o0paxenue 17.01
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U 20.01
MOJTHOM MOBEPXHOCTH KOHYCa

54 [Tnomaap 60KOBOM MOBEPXHOCTU U 23.01
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTprdecKue 3a1a4u Ha 24.01

55 JIOKa3aTeIbCTBO U BLIYHUCIICHHE,
MOCTPOCHHUEM CEUYCHUH ITWIHH/PA, KOHYyCa
CrepeomeTpuuecKkue 3a1a4u Ha 27.01

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MMOCTPOEHUEM CEUCHUH HWJINHIPA, KOHYCA
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HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C

30.01

57
UIMHIPOM
58 [Ipuknanuble 3a1a4um, CBsI3aHHBIE C 31.01
IIMHAPOM
59 Cdepa u map 3.02
ITepeceuenue cdepsl u 1mapa ¢ 6.02
60 iockocThio. Kacanue mapa u chepsl
IUTOCKOCTBIO. B u n300pakenue mapa
[Tepeceuenue cdepsl U 1mapa ¢ 7.02
61 m1ockocThio. Kacanue mapa u cepsl
IUIOCKOCTBIO. Byt u m300pakeHue mapa
62 VYpasnaenue chepsl. [Liomans chepsl u eé 10.02
yacTei
63 Cummerpus chepsl 1 mapa 13.02
CrepeomeTpuyuecKue 3aa4u Ha 14.02
64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chpepoit U 1apoM,
MOCTPOCHUEM MX CEUEHHH MIOCKOCTBIO
CrepeomeTpHuyuecKue 3a1a4u Ha 17.02
65 JI0Ka3aTelbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO
66 [TpuxnanHelie 3a1a4u, CBI3aHHBIE CO 20.02
chepoit u mapom
67 [loBTOpEHUE: OKPYKHOCTH Ha MJIOCKOCTH, 21.02

BBIYUCJICHUA B OKPYKHOCTH, CTAHAAPTHBIC
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nonoous

68

69

Paznuunnie KOM6I/IHaHI/II/I TEJI BpalliICHUSA U
MHOI'OIrpaHHUKOB

3agauu o Teme "Tena U MOBEPXHOCTH
BpaieHus"

24.02

27.02

70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

28.02

71

72

KoHnTtposbhas padora "Tena u
MOBEPXHOCTHU BpaleHus"

O0BeéM munuHapa. Teopema 06 00bEME
IPSIMOTO IIWJIHHIPA

3.03

6.03

73

Brrunciaenne 00bEMOB TE ¢ HOMOILBIO
onpenenéHHoro uuterpaiga. Oopém
KOHyca

7.03

74

75

76

ITmomamy OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYyCa
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIE C
BBIUKCIICHHEM 00BEMOB IMIIMHIPA,
KOHYyca

[Tpuknanueie 3agaun mo Teme "OO0bEMBI U
MJI0IA I TOBEpPXHOCTEH Ten"

10.03

13.03

14.03

77

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 06béme miapa. [lnomans
cheprl. CTepeoMeTpudecKre 3a/1a4u,
CBSI3aHHBIE C BEIYMCIEHHEM 00HEMOB
11apa, IapoBOro CerMeHTa 1 MapoBOro
CeKTopa

17.03
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78

79

80

[Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaaso cepbl. COOTHOUMIEHUS MEKITY
IJIOMIA IMU TTOBEPXHOCTEH U 00bEMaMHu
IMONOOHBIX TEN

[TomoOHbBIE TeNa B IPOCTPAHCTBE.
N3menenune o6bEMa rpu mogo0uu.
CrepeoMeTpHuuecKUe 3a]a41, CBSA3aHHbIE C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIACH
MOBEPXHOCTEH

KonTponsnas padora "[1nomanu
HOBEPXHOCTU M 00BEMBI KPYTJIBIX Tel"

20.03

21.03

24.03

81

82

83

84

JBuxenust npocrpancTBa. OToOpaskeHusl.
JBuxenwust u paBeHCTBO (huryp. OOrmue
CBOMCTBA JBMKCHUI

Buael nBukeHH: napauieIbHbIN
MEePEHOC, LEHTpaIbHasi CHMMETPUS,
3epKajbHasi CHMMETPHSsI, TOBOPOT BOKPYT
IPSAMOi

[TpeoOpazoBanus nmonobus. [Ipsmas u
cdepa Ditnepa

['eomeTpuyeckue 3a1a4un Ha MPUMEHECHHUE
JIBHKCHUS

4.04

7.04

10.04

11.04

85

86

Kontponbnas padota "BekTops! B
npoctpaHcTae”

Ob6o6maroriee nosropenue 11 noHsATHit 1
MeTo10B Kypca reomeTtpun 10-11
KJIACCOB, CHCTEMAaTHU3aIINs 3HAHUI:

14.04

17.04
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"ITapanmienbHOCTb MPSAMBIX U INIOCKOCTEN
B MpocTpaHcTBe"

87

Ob6o6maromee noropenue 11 noHsATU U
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allNs 3HAHWM:
"BexTops! B pocTpaHcTBe"

18.04

88

89

90

91

92

O6o06matomee moBTopeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"BexTops! B mpocTpaHcTBe"

O6o6matomee moBropeHue 11 moHsITHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTrOrpaHHuka"

Ob6o6uaromee noropenue 11 noHsATUi U
MeTo0B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

Ob6o6uaroree noropeHue 11 noHsATU U
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"ITnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

Ob6o6maroree noropenue 11 noHATHi 1
MeTo10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsI 3HAHUI:
"ITnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

21.04

28.04

5.05

12.05

15.05
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93

94

95

96

Wrorosas kKoHTpoJbHAS paboTa

Wroroas KoHTpoJIbHAS paboTa

[ToBTOpEHHE, 0000IICHUE U
CHCTEMAaTU3alNs 3HAHUH

Wcropus pa3BuTUs CTEPEOMETPUU KaK
HaYKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M

16.05

19.05

22.05

23.05

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

26.05

98

Hcropus pazBuUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropust pazBUTHS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

100

Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
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KOMITIBIOTCPHBIX TEXHOJIOT 17071

HcTopus pa3BUTHS CTEPEOMETPHUH KaK

102 HayKH U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITIBIOTCPHBIX TEXHOJIOT 17071

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» MaremaTuka: anrebpa 1 Hayaia MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa u
Hadaya MareMarnyeckoro ananusa, 10 ximacc/ Huxonsckuit C.M., IToranos M.K.,

Pemernuxos H.H. u npyrue, Aknmonepsaoe obmectso «M3narenscrBo «IIpocsemenne»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA
Metoanueckoe nocodue i yuuTemns

KonTponbHbie paboTh

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET
https://resh.edu.ru/

https://ege.sdamgia.ru/
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