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MNOSACHUTEJIBHAS 3AITUCKA

['eomerpus sABNSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro o0Iero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YECHHUS JUCIUIUINH €CTECTBEHHO-HAYYHOU
HaMpaBJIEHHOCTU M IPEIMETOB I'yMaHUTAapHOro Iukiaa. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe INpu M3Y4EHUH OOYYarOIMMUCS TOHATUMHBIX OCHOB TI'€OMETPUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
FEOMETPUUYECKHUX 3a/lad, YMEHHE BBIABUIaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajau.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOiaEHHOM ypOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromMXCsi TMPU U3YYCHHH TE€OMETPUH, Kak
coCTaBJIAIOLIEH mpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecredyeHue
BO3MOXHOCTH NPUOOPETEHHs] M HCIOJIb30BaHUS Oojee IIyOOKHX I'€OMETPUUYECKUX 3HAHUN U
NeHcTBUH, CHenM(UYHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOTO MPO(ecCHOHATBLHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMHU 3a/1a4aMu Kypca Fr€OMETpUHN Ha yriIyOJ€HHOM YpOBHE, pacIUpPSIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOM KYJIbTYpHl H
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTHYECKUX MOJENSIX, [O3BOJIAIONIMX ONUCBIBATh M M3y4daTb pas3Hble SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO amnmapata no pasaeny «CrepeomeTpus» yueOHOTo
Kypca reOMeTpHH;

(dopmMHpoBaHHEe YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMHU O MPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeopeM, (GopMyn U yMeHHE UX NPUMEHSATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3aa4;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPalleHUsI, KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJIENH;

dbopmupoBaHue NIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyXIeHHUI;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB U AJTOPUTMOB pEILEHHS,
YMEHMSI HX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIAEHUS B XOAE pEIICHUsA
CTEpEOMETPUYECKMX 33Jad M 3aJad C MPAKTUUYECKUM CojAepKaHueM, (opMHpOBaHHE
NPEJCTaBICHUsT O HEOoOXOJUMOCTH JI0Ka3aTeIbCTB MpPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUN U POJIM aKCUOMATHKU B IPOBEJCHUM JE€AYKTUBHBIX PACCYXICHUI;

pa3sBUTHE M COBEPILIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUIEHUS], UHTEpeca K N3Y4EHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX W MPH MU3YYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEM M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pPEANbHBIX CUTYyallUd, HCCIEeIO0BaHUS
IIOCTPOEHHBIX MOJIENIEN, NHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpalleHus», «BeKTOpbl M KOOPAUHATHI B IPOCTPAHCTBEY, «JIBUKCHHSI B IIPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCpPXKATEIBHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OopMHpOBaHUE JIOTMYECKHX YMEHUUN
pacmpesenseTcss He TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPHHIIMIIHAIBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
MIPEEeMCTBEHHOCTH, a HOBblE 3HAHMUA BKIIOYaTh B OOIIYI0 CHCTEMY TI'€OMETPHYECKHX
MPEJICTABICHUI O0YyJaronuxcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

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

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEUYUTh YIIIYOJIEHHOE U3Yy4eHHE TEOMETPUU  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEEeMCTBEHHOCTh MEXAY OOIUM U MpodeccrnoHalbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA

10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. IloHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosnioxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIIbHbIE U
CKpeluBaroIuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsaMbix. [lapannensHOCTs IpsMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE IPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapayuiennbHOE W LEHTpaJbHOE
POEKTHPOBaHUE, n3o0pakeHue Guryp. OCHOBHBIE CBOWCTBA MapauICIbHOTO MPOCKTUPOBAHUSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEH: IapasuleabHbIe IIIOCKOCTH,
CBOWCTBA MapaieNbHBIX TIockocTel. [IpocTeiimme npocTpanCTBEHHBIE (GUTYPBI HA MIIOCKOCTH:
TETpa’Ap, NapaJUIENICIUIIE], TIOCTPOECHNUE CEYEHU .

[lepneHOAUKYIApHOCTS NOPSAMOM M IUIOCKOCTH: IEPHEHIUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApajuIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpHEHAUKYJISPHON
II0CKOCTH. OpTOroHalAbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 TUIOCKOCTH, NPOEKIMs (PUIYPhI HA IJIOCKOCTb.
[TeprieHAUKYJIAPHOCTD TUIOCKOCTEN: NPU3HAK NEPIEHINKYIIIPHOCTH ABYX ILIOCKOCTed. Teopema
0 TPEX MEPIEHAUKYIAPAX.

VYrael B IPOCTPAHCTBE: YO MEXAY MPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN YroJl, TMHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYI'PAHHBIX YIJIOB TPEXTPaHHOroO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: n-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl M ero cpoicTBa. Kparuaiimme moyTM Ha HOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrosibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMuel. CBoiicTBa pédep U OOKOBBIX I'paHel
IIPaBWIBHON nupaMuibl. [IpaBuibHBIE MHOTOTpaHHMKHU: IpaBWJIbHAs NPU3Ma WM IPaBUIIbHAs
nupamu/a, MpaBUiIbHas TpPEyrojbHas MHUpaMKIa U TIPaBUIIbHBIA TeTpasap, Kyo. IlpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U HKOCAIP.

Bolunicnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yribl. [lnomans 60koBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHONW MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CHMMETPUH IPAaBHIIBHBIX MHOTOI'DAHHHMKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOIDAaHHUKE: CHMMETpPHUS MapajulesIeNuIena, CHUMMETPHs
[IPaBUJIBHBIX [IPU3M, CHMMETPHUs NIPABUIIBHON NTUPAMUJBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUS C BEKTOPAMHU: CIIOKEHUE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX



BEKTOPOB, YMHOXEHHE BeKTopa Ha uwucio. CBOWCTBAa CloXeHUs BEKTOpoB. (CBoiicTBa
YMHOKEHMS BEKTOpa Ha uucio. [IoHATHe xomIutaHapHble BEKTOpHI. [IpU3HaKk KoMIIaHApHOCTH
Tpé€x BekTOpoB. IIpaBuio mnapaimenenunena. Teopema O pa3aoKEHUH BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeXAy KOOpAMHATAMU BEKTOpa U KOOPJIWHATAMH TOYEK. YTOJ
Mexay BekTopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHATHS: UWIMHAPUYECKAsT IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpasyomue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnionoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxxkeHue Ten BpalleHus Ha II0cKoCcTU. Pa3BépTka mumuHapa u konyca. CuMmeTpus
cdepsl U mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanmu Tten BpameHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHIP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTrpaHHHMKA, OIIMCAHHOIO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dactei. [lomodue B
npoctpanctBe. OtTHomeHHe O00BEMOB, TUIOMAACH TOBEPXHOCTEH IMOAOOHBIX  (UTYP.
[IpeoOpa3oBanue nonodus, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIIOJIb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ce4yeHW MHOTOTPAHHHKOB H TEJT BpAIICHUS: CEYEHHUS IWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (TmapajyiesibHble OCHOBAaHHUIO M
NPOXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METO/Abl IMOCTPOEHUS] CEYEHUN: METOJ CIIEJIOB,
METOJl BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrops! B mpoctpancTBe. Oniepanuu HaJl BEKTOpaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoskenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1ad.

JIBHKeHHUS B MPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOWCTBa JABWKEHMH. BuIpl NBMKEHUI: mapansienbHbIi NMEepeHoC, LEHTpalbHAs CUMMETpPHUS,
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

JUYHOCTHBIE PE3YJIBTATHBI

1) rpaxaanckoe BOCIMTaHUE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOMIeTocss KAk AaKTUBHOTO U
OTBETCTBEHHOI'O WJIE€HAa POCCHUHCKOro OOIIeCTBa, MPEICTABICHHE O MaTEMaTHYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHUM, NPOIEAYpP TIpPaKJaHCKOro OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Hapona, cHopMHpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESATENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOEe BOCIIUTAHME!

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUl, BOCIHPHUHUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJu4yHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTHUYECKHUE 3HAHUSI B MHTEPECAX 3JI0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/Y, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npohecCHOHANBEHOM AESITENTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynymiell mnpodeccun U pearnu30BBIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKOM HaNpaBIE€HHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE MPUPOJHONM M COIMAIBHOW Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN TSl pelIeHHs 3a7ad B 00JacTH OKPYKAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHKH, TOHMMaHWE MAaTeMaTH4YeCKOW HayKH Kak chepbl



YEJIOBEYECKON JEATEIBHOCTH, dTANlOB €€ Pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTHS LIMBHIIN3ALNAN,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKON KYJIbTYpPOM KaK CPEICTBOM II03HAHUS MUPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOCKTHYIO U UCCIIEI0BATEIBCKYIO JEATEIbHOCTh MHAUBUAYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTe/IbHbIE YHUBepPCAIbHbIE yueOHbIe AeiicTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIE MMPHU3HAKM MAaTEMaTHYEeCKHMX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAY TMOHATUAMH, (OpPMyTUpOBATH ONPEACICHUS  MOHSATHIA,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000OUIeHUS U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0O aHAIIN3a;

BOCIPUHUMATh, (HOPMYJIHpPOBaTh U MPEOOpPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U 00IUE, YCIOBHEIC

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (pakTax,
JNaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HMCIOJb30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HHAYKTHUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus YyueOHOM 3ajaun (CpaBHMBAaThb HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KPUTEPHUEB).

ba3oBble nccienoBarebckme 1eiicTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHMsI, (OPMYIHUPOBATH
BONPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIMIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  DKCIIEPUMEHT, MCCIEAOBAaHUE 10
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OO0ObBEKTa, SIBJICHHS, IMpPOLECcca, BHIIBICHHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOATENIbHO (hOPMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEI0OBAHMsI, OLIEHUBATh JIOCTOBEPHOCTD MOIYYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIIECcca, a TAK)KE BbIIBUTaTh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOIPOC U JJIS
pelleHus 3aauu;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHUCTEMaTH3UpOBaThb U HHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS;

CTPYKTypupOBaTh  UHGOpMAUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  (Qopmax,
WIITIOCTPUPOBATh IpaUuecKy;



OLICHMBAaTh HAAE&KHOCT, HMHGOPMAllMM MO CaMOCTOSATENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

OO0uenne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENISAMU
oOIIeHusi, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NHCHMEHHBIX
TEKCTaX, JaBaTb NOACHEHHS IO XOAy pEUICHHs 33Ja4d, KOMMEHTHPOBATh TOJTY4YECHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHMsI 3a/1aBaTh BOIPOCHI IO CYHIECTBY 0OCYX/1aeMOU TeMbl, MpoOIeMbl,
pemaeMoil 3aauM, BBICKA3bIBAaTh WJICH, HAllEJICHHBIE Ha TMOUCK PEIICHUs, COMOCTABISATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
MO3UIHI, B KOPPEKTHOM opMe GOopMyIUpOBATh pa3HOTIACHs, CBOM BO3PAXKECHHUS;

MPEJICTaBIISTh PE3yJAbTaThl PEHICHMs 3aJauM, SKCIEPUMEHTA, HCCIENOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIJICHHS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABIJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs € y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTEIBHBIX TPOIIECCOB, WX pE3yJIbTaTOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

NPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HpPH PEHICHUU 3a/layd, BHOCUTH
KOPPEKTHBBI B JCITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAThb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSAM, OOBSICHATH INPUYUHBI
JOCTYDKEHUSI WM HEJAOCTHXKEHMsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
pelieHH y4eOHBIX 3a/ad, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOUM pabOThI, paclpeAcisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MpoIIeCcC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBUS C
JNPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

HPEIAMETHBIE PE3YJIbTATHI
K xoniy 10 kiacca o0ydaromuiicss HAyIuTCs:
e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHITHSIMH CTEPEOMETPUU MIPH PEUICHUH 3a7a4d U
IIPOBECHUHN MaTEMATUUYECKUX PACCYXKICHUI;
® [PUMEHSATHh AKCHOMBI CTEPEOMETPUM U CJHEACTBUS U3 HHUX NpPU PELICHUU
TEOMETPUUYECKHX 3a/1a4;



KJIACCHU(UITUPOBATH B3aUMHOE PACIIONIOKEHUE MPSMBIX B MMPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOMHO pACIO3HABATh OCHOBHBIC BUJIBI MHOTOTPAHHHUKOB (IIpH3Ma, MHpPaAMUA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIaccu(UIUPOBaTh MHOTOTPAHHHUKH, BEIOUPAsi OCHOBAHHMS JUIsl KiIacCU(UKAIIH;
CBOOOJHO ONEPUPOBATH TOHSATUSMHU, CBSI3AHHBIMH C CEUYEHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJTHATH NapajuiebHOE, IIEHTPATBLHOE U OPTOTOHAIBHOE MTPOSKTUPOBaHue Guryp Ha
TUIOCKOCTB, BBITIOJHSATH N300paXkeHHs (GUTYp Ha IIIOCKOCTH;

CTPOHUTH CEYCHHUS MHOTOTPAaHHHKOB Pa3IMYHBIMU METO/aMH, BBIIIOJHAThH (BHIHOCHBIC)
IUIOCKUE YEPTEX M M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;,

BBIUUCIIATh  IUIOIMIAJM TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, IUPaMHUA),
TEOMETPHYECKUX TeJl C MPUMEHEHUEM (POopMyT;

CBOOOJTHO ONEPUPOBATh TMOHATHSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U IJIOCKOCTh CAHMMETPUU (PUTYPHI;

CBOOOIHO ONEPHPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOPIMHATAM B
MIPOCTPAHCTBE;

BBITIOJHATH ICHCTBUS HaJI BEKTOPAMH,

pemiath 3alaud Ha JIOKA3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH M HaXOXKICHHE
TCOMETPHUYCCKUX  BEJIIMYWH, TIPUMEHSS HW3BECTHBIE METOABl TPH  PEIICHUU
MaTeMaTHYECKUX 33]1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHSI CIIOXKHOCTH;

MPUMEHSTH MTPOCTEHIIIHE TPOrPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4;

U3BJICKATD, MpeoOpa3oBbIBATE W WHTEPIPETHPOBATH UH(POPMAITHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, MPEACTAaBICHHYIO Ha 4Yeprexax u
PHUCYHKaX;

NPUMEHSTh TIONyYeHHbIE 3HAHHWS Ha TMpaKTUKe: CpPaBHUBATh M aHAIM3HPOBATh
peabHBIC CHUTYAIlMH, TPUMEHSTHh W3YYCHHBIC MOHSATHUS B MPOIECCE TIOMCKA PEIICHUs
MaTeMaTHYECKA CPOPMYITUPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEATLHBIC CHUTYAITUU
Ha S3BIKC TEOMETPHUH, WCCICA0BATh ITOCTPOCHHBIE MOJICIH C HCIIOJIh30BAHUEM
TEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara ainreOpbl, pemarh MPaKTHYECKHEe
3a/1a4yM, CBSI3aHHBIE C HAXOXKJEHUEM I€OMETPUYECKIX BEIHUNH;

UMETh TPEJICTaBICHUsT 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU KaK COCTAaBHOM
gacTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

CBO60}1HO OIICPHUPOBATH IMOHATHAMU, CBA3AHHBIMU C HHJ’H/IHJIPI/I‘IGCKOIZ, KOHUYECKON U
ceprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI OTyUEHUS;

ONneprupoOBaTh IMOHATUAMHU, CBA3AHHBIMU C TCJIaMH BpallCHUA: HUIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Teljla BpalleHus (IHIMHIP, KOHYC, cdepa U map) U oOBSICHITh CIIOCOOBI
MIOJIyYEHUS TEJl BPAILlCHUS;



KJIacCU(UIIUPOBATh B3aUMHOE PACIOI0KEHHUE CPephl U TIIOCKOCTH;

BBIUMCIISATh BEIMYUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TeNl BpalleHUs, O00bEMBI U
IUIOIIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
pUMeHEeHHEM (HOpMYyIL;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBS3aHHBIMH C KOMOWHALMSMU TN BpalleHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIUHCIISATH COOTHOUICHHSI MEXKAY IUIOUIAIIMU MMOBEPXHOCTEH U 00BEMaMU MOTOOHBIX
TE,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH H3
PHCYHKOB IPOCTBIX O0BEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHUS;

U3BJICKATbh, UHTEPIPETHPOBATH U TpeoOpa3oBBIBATH nH(pOpPMAaLINIO 0
MPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTrypax, MpEACTaBICHHYIO Ha YepTexax u
PHUCYHKaX;

CBOOOJHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPalK HaJl BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT;

pemaTh TEeOMETpPHUYECKHE 33aJadi Ha BBIYHCICHHE YIJTIOB MEXAY MPSIMBIMH H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOZHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA JIBUYKEHUII;

BBIMOJHATh M300paKeHHUsS MHOTOTPAHHUKOB U TeNl BpallleHUs MpH MMapalieIbHOM
NepeHoce, EHTPAIbHON CUMMETPUH, 3€pKaIbHOH CUMMETPUHU, MIPH MOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHHsS MHOTOTPAHHUKOB W Tel BpAIlEHUS: CEYCHHUS IHIMHIApA
(mapamienbHO U MEPIEHAUKYIISIPHO OCH), CEUCHHS KOHYca (MapajlieJbHbIe OCHOBAHHIO
U TIPOXO/JIAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHH: METOJ[ CJIEeIOB, METOJ BHYTPEHHETO
IPOEKTHUPOBAHUS, METO]] IIEPEeHOCA CeKYILeH MIIO0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKIACHUS;

NPUMEHSITh TEOMETpHUYeCKHe (HaKThl ISl PEIIeHHs CTePEOMETPUYECKHX 3ajad,
MPEIONIArafoIIuX HECKOJIBKO IIAaroB PEHICHHUs, €CITU YCIOBUS TPUMEHEHHUS 3aJJaHbl B
SBHOW U HESIBHOU (hopMme;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MAaTEMaTHYECKHWX OTHOIICHWUH M HaXOXKICHHE
T€OMETPHYECKUX BEIHYNH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TPH
PELICHUH CTEePEOMETPUUECKUX 3a1a4;

OPUMEHSTh TOJYYCHHbIE 3HAHUS Ha TPAaKTHKE: CpPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh peajbHbIe CUTYAINH, TPUMEHSATh U3yUCHHBIC MOHSITHUS, TEOPEMBI, CBOHCTBA
B IIpollecce IOMCKA pEeIIeHUsT MaTeMaTH4eCKH CQOpPMYIUPOBAHHON MpPOOIEMBI,
MOJIEIIUPOBATh pealibHbIE CUTYallMU Ha SI3bIKE TEOMETPUH, UCCIIEAOBATh MMOCTPOSHHBIE
MOJIEJIM C UCTIOJIB30BAHUEM T'€OMETPUUECKUX MOHATUN M TEOpeM, ammapara anreopsl,
peliaTh IPaKTHYeCKHUe 33]a41, CBSI3aHHbBIE C HAXOXKICHHEM reOMETPHUIECKIX BETTMYMH;



® UMETh MPEACTABICHUS 00 OCHOBHBIX JTalmax Pa3BUTHS TEOMETPHUH KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 2
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606H1€HI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsTHS CTEpEeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapannenLme prIMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKOCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaONTUeCs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mioCcKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE




CICACTBUA N3 HUX

10

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TIOCKOCTEH

CTapTOBaH JUAardoCTHKa.

11

AHaJIU3 CTApTOBOW IMATHOCTHUKU.
N300paxkeHne cedeHui mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIST Yepe3 X
peopa. M3o0OpakeHne nepecedcHust
MOJIYYEHHBIX MJI0CKOCTeN. PackpaiinBanue
MOCTPOEHHBIX CEYEHU Pa3HbIMU IIBETAMHU

12

N300paxenune cedyeHunit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTyYEeHHBIX TUIOCKOCTeH. PackparimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LBETAMU

13

N300paxeHune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

14

15

Merton cnesoB it MOCTPOSHUS CeUSHU

Mertoz cie10B Uil HOCTPOSHUS CEUEHUH.
CBolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN




16

Mertoa cneqoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceveHuii B mupamuie, Kyoe
o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
MMOCTPOCHUS

19

20

21

22

23

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3aII1Ch 111aroB
MMOCTPOCHHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh I1aroB
ITOCTPOEHUS

IToBTOpenue mnanumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYroJIbHUKOB

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

Kontponbras pabota "AKCHOMBI
crepeomerpun. Ceuenus"




24

25

26

AHanu3 KOHTPOJIbHOH paboThl. B3aumHoe
pacrosoKeHUe MPSMbIX B TPOCTPAHCTBE.
CxkpeuuBatomuecs npsmeie. [puznaku
CKPEILIMBAIOIINXCS MPSMBIX.
[TapaniensHble MpsiMble B TPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIlleH Ha JaHHOMN
npsMoii. Jlemma o mepecedeHum
MapajvieIbHBIX MPSMBIX TNIOCKOCTHIO
[TapamnensHOCTB TpeX MpsAMBIX. Teopema o

TpEX MmapajuieNbHBIX NpsAMbIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

27

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA AapAJLIIETLHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
¢buryp B mapauienbHON TPOEKIUU

28

[enTpanbsHas npoekuus. YToui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1Y IPSIMBIMU

29

30

3agaun Ha 10KA3aTeIbCTBO U
HUCCIIENOBAHNE, CBA3aHHEIE C
pAacCIIOIOKEHUEM MPSIMBIX B IIPOCTPAHCTBE

[lonsATHs: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH MPSIMOM U
MJI0CKOCTH




31

['eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILETO Yepe3
JAHHYIO IPSIMYIO HA YEPTEkKE U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

33

[TapannensHas npoekurs, IPUMEHEHHE
U1 IOCTPOEHUSI CEUEHM KyOa 1
napauienenumnena. CBoncTa
napajuiefienune1a u NpusMbl

34

35

36

37

[TapannensHele iockocty. [pusnaku
HapajIeNIbHOCTHU JIBYX IUIOCKOCTEH

Teopema 0 mapajuIeIbBHOCTH U
€MHCTBEHHOCTH INIOCKOCTH, IPOXOAAILIEN
yepes TOUKY, He IPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH MPSMBIX IIEPECEUCHUS
IIPU NIEPECEUEHUH [IBYX I1apalICIbHbBIX
IIJIOCKOCTEMN TpeThen

CBoiicTBa mapayienbHbIX MJIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NTPSIMOH ©
JBYMsI NTapaJlJIeIbHBIMU JIOCKOCTSIMU

38

IToBropenue: Teopema [Tugaropa Ha
TUIOCKOCTH




39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CoiicTBa Ky0a 1 MPsIMOYT'OJIBLHOTO
napajuliejienunena

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasuiesenure e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocTy. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSAMON U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOU, TPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45

46

[ImockocTH U nepreHINKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u NECpUCHAUKYIISIPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

47

[lepneHuKyIsp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIIspa U3 TOYKU Ha
IPSAMYIO

48

[lepnieHIuKynsIp M HAKJIOHHAS.
[TocTpoeHne nepneHuKyIIsipa U3 TOYKH HA

MPSIMYIO




TeopeMa 0 TpEX NepHeHANKYIIApax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeIUBAOIIUMHUCS
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOMUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE
ITocTpoenue ceuenuii kyba, Npu3Msl,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyba, MpU3MBlI,

55 IIPaBWJIBHOM MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBHO MIockocTu. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUH

58 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH

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

60 CUMMETPHSI, CABUT TOYKHU T10

NapajieIbHON MPAMOU




61

CaBur no HenapauienbHON IpSIMOH,
U3MEHEHHE PACCTOSIHUN

62

63

64

65

Konrponsnas padora "B3anmuoe
PacIONIOKEHUE MPSMBIX U INIOCKOCTEN B
npocrpaHncrae”

AHaNM3 KOHTPOJIBHOM pabOTHI.
[ToBTOpEHME: Yyroa MeXay IpSIMbIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: YrOa MEKIY

CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘leCKI/IC MCTOABI BEIYUCIICHUSA
yriia MExKAy NpsAMbIMHA B MHOT'OT'PAHHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yrIia

67

68

69

[lepnenaukynspusle miockoctu. CBOMCTBA

B3aUMHO NEPIEHIUKYIISIPHBIX IJIOCKOCTEN

[Ipu3Hak nepneHauKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEU IIIIOCKOCTH
[IpsiMoyronbHBII Mapajuienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

70

Teopema o0 nMaroHany MPSMOYTOIHHOTO
napajuieJienuIe/ia U CIeCTBUE U3 Heé




71

CrepeomeTpuuecKkue 1 MpUKIaaHbIe
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PacIOIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKPEIIMBAIOIIUECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTU B CTAHJAPTHBIX
MHOT'OTpaHHUKAX

73

74

75

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKpCHIMBAOIHNXCA IPAMBIX, PACCTOAHUC
MCXKAY CKPCIINBAIOIUMUCA IPAMBIMU B
IMPOCTBIX CUTYyalUAX

Paccrosinue ot TOuku J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH
Brruucnenue paCCTOHHI/Iﬁ MCKIAY

CKpCHIMBAOIHUMUCS ITPAMBIMHU C
IIOMOIIBIO HepHeHﬂHKynﬂpHOﬁ IJIOCKOCTH

76

TpéxrpanHsblil yroi, HEpaBeHCTBA JUIs
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yria

77

78

79

DneMeHTHI CPepPUIEeCKON TeOMETPUH:
reojie3nYecKue JIMHUU Ha 3emiie
KonrtponsHast pabora "Yrisl u
paccrosiHus"

AHanu3 KOHTPOJIBHON pabOTHI.

CucremaTtu3zanus 3HaHui "MHOrorpaHHuK
U €T0 3JIEMEHTHI"

80

[Tupamuna. Buasl nupamug. [IpaBunsnas
nupamMuaa




IIpusma. IIpsAmast u HaKJIOHHAS TIPU3MBI.

81 1
[IpaBuiibHas mpusma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1

86 AHanu3 KOHTpoNbHOM paboThl. [lonarue 1
BEKTOpA Ha IJIOCKOCTH U B IPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOKX€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEIKAILUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaAMH 1

96 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

97 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1

98 O06o01IeHne 1 cucTeMaTu3aIys 3HaHUH 1




99 O06o001IeHre U cHCTeMaTU3alus 3HAHUN 1
100 Hrorosast koHTpobHAs paboTa 1
101 HroroBast kKoHTpoOJIbHAsI paboTa 1
AHau3 UTOTOBOI KOHTPOJILHOU PaOOTHI.
102 y 1
O06o01IeHre U cuCTeMaTU3alus 3HAaHUN
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEXy BEKTOpaMH B IIpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXOJAIIEeH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
ypaBHEHUE TIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MpOTrpaMMHUPOBAHUE
JInHEeNHbIE HEPABEHCTBA, JIMHENHOE
9 ’ 1
MpOrpaMMHUPOBaHUE
10 AHaIUTUYECKHE METO/IbI pacyéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
1 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEXy INIOCKOCTSIMA B MHOTOTPaHHUKAX
12 ®opMya pacCTOSHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoxnenue pacctossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUILHON MUPAMUJIE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIE U TIFIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMA
[lepnengukynsipHbIE TPSIMBIE U

99 TJIOCKOCTH: CTaHapTHBIC Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIeHIUKYIIApax

24 [lepnengukynsipHbIE TIPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAI TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

30

31

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeomeTpudeckue 3a/1aqu, CBI3aHHBIC C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpHuyeCcKre 3a7jauu, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMOM TPU3MBI
37 [TpuknaaHblie 3aa9u, CBI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. Oobpém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaAMUIbI
[Ipuknagueie 3agaun mo Teme "OObEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
16 [Tpumenenne 00bEMOB. Brruncienue

pacCTodAHuA OO0 IMIIOCKOCTU




KonTponbras padota "O0béM

41 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroriye
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTelIbCTBO U BHIYUCIICHHE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM ITIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Terna u MOBEPXHOCTH
BpamieHus"

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYyca

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
TIJTOINAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa u
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMH ITOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B IPOCTPAHCTBE.
N3menenne o6wEma mpu moqo0uu.
CrepeoMeTpHuueCcKue 3a7jauu, CBSI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEH
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KonTponbnas pabota "Ilnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA ABMKEHUI

Bupl nBukeHnil: napauiebHbIN
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, TOBOPOT BOKPYT
MpAMOit
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[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa
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FGOMeTpI/ILIeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABUMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcrae”
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O6o6matonee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"TTapannenbHOCTh TPSMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"
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Ob6o61matomiee nopropenue 11 nonsruii u
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"
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O6o06maromiee moBTopeHue 11 MoHITHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTae"
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Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTpaHHUKA"
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O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"[Tmomanu MOBEpXHOCTH U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas KOHTpoNIbHAs paboTa

WroroBas koHTpoJsibHas paboTa
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IToBTOpenue, 0000IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI
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Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKU U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomeTpus, 10-11 kmaccwl/ byty3os B.®., [Ipaconos B.B. nox penaxiueit

Canosauyero B.A., AkumnonepHoe o61miectBo «M3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA
Marematuka: anredpa ¥ Hayajia MaTeMaTHYEeCKOTO aHalli3a, TeOMETPHSI.
I'eometpus, 10-11 knaccewl/ bytyzos B.®., [Ipaconos B.B. non penakiueit

CanoBuuuero B.A., AkunonepHoe oouiectBo «M3narensctBo «IIpocBenienne

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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