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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUS AUCHUILUINH €CTECTBEHHO-HAayYHOU
HalpaBI€HHOCTH M IPEIMETOB I'yMaHUTApHOro Iukna. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH H3YYeHHU OOYYArOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETPUH, IpPH
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUH 3a]lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEHHOM ypOBHE —
pa3sBUTHE MHIUBHyalIbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl MpPU H3YyYEeHUM TIEeOMETpUH, Kak
coCTaBJIAIOLIEH NpeaMeTHON obOnactu «MaremaTnka M MHQOpPMATHKa» 4Yepe3 obecrneyeHue
BO3MOXXHOCTH IPHUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CenNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca F€OMETPUU Ha YTIyOJIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTh MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIIMX
MaTeMaTUYeCKUX MOJENSAX, II03BOJISIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHITHOrO amnmapaTa no pasaeny «CrepeoMeTpus» y4eOHOTo
Kypca reOMEeTpHH;

(dbopMHpoBaHHE YMEHHsI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHHE HX NPUMEHATh, YMEHHS
JI0Ka3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJAENAX M B PEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Jla BPALIEHMsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJEIIN;

dbopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TIPU TMPOBEIECHUU
pacCyXIeHHUI;

dopmMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKa3aTENbCTB M aJITOPUTMOB pEIICHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pPELICHUsS
CTEpEOMETPUYECKUX 337ady U 3aJad C [PaKTHUYECKUM cojepkaHueM, (popMupoBaHUE
NpEJCTaBICHUs] O HEOOXOIUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM AKCHOMAaTUKH B ITPOBEIEHUM I€YKTUBHBIX PAaCCyKICHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUIEHUS], UHTEPEca K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAJIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUsIX W IMPU U3YYEHHUM JIPYTUX Y4eOHBIX NMPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIMPOBAHMS pEATbHBIX CUTyalluid, HCCICAOBAHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIU [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSM y4eOHOTO Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHU
pacripeniesiieTcsi He TOJBKO TII0 COJACpXKATelIbHBIM JIMHUSM, HO W MO TojxaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
®enepasibHON pabouell MporpaMMebl, pacrpeneiaéHHbIM M0 TogaM 00y4YeHus, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYaTh B OOILIYyID CHUCTEMY T'€OMETPHYECKHUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3math ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
cocTaBisolIeil yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil nmpodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MEXKIY OOIMM U MPOQeCCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 daca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnoiiokeHue MpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, NapaJlIeIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemuyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MApALIECIbHbBIE IPSIMbIE B IPOCTPAHCTBE, MAPAILIEIbHOCTh TPEX
IPSMBIX, ApPAJUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamnenbHOoe UM LEHTpaJbHOE
POEKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MapalICIBHOTO MMPOSKTUPOBAHHMS.
N3ob6paxenue ¢Guryp B mapauieaIbHOM MPOEKIUU. YTIIBI ¢ COHAMPABIEHHBIMH CTOPOHAMH, YTOJ
MEXAy NpSIMbIMU B MpoOCTpaHcTBe. llapainenbHOCTh IIIOCKOCTEN: NapajljiebHbIE IJIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepneHaAUKYISIPHOCTh OPSAMOM M IJIOCKOCTH:  MEPHIEHJUKYJISpPHbIE MpsIMbIE B
MPOCTPAHCTBE, NpPSIMbIE MapajUIebHbIE M MEPHEHAUKYISPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
I10CKOCTH. OpTOroHainbHOE MpOEKTUpOBaHUE. [lepneHauKyasp U HaKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOI 10 MIOCKOCTH, MPOEKIHs (PUTYpBI HA MIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUIOCKocTer. Teopema
0 TpEX NMEPHEHAUKYIAPAX.

VYTrabl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U MJIOCKOCTHIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsble yribl. CBONMCTBAa IUIOCKMX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M TOJIHAs MOBEPXHOCTh Npu3Mel. [lapamnenenumnen,
NPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTdailume Dyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupaMubl. CBoiicTBa pédep U OOKOBBIX I'paHei
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUpaMUJia U MPaBUIIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPaBWIBHBIX MHOTOT'PaHHUKAX: OKTA3JIP, TOACKASAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHainu, yrisl. [lmomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBUIILHON MUPAMMJIBI, TEOPEMA O IUIOIIAIA YCEUEHHOW MMPAMHU/IBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
MPaBUJIBHBIX MTPU3M, CHMMETPHS MPABUIIBHON TUPAMUBI.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIECHHBIC BEKTOpbL. PaBeHCTBO



BEKTOpOB. JleWCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxeHus BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio mnapamnenenunena. TeopeMa O pa3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BekTopaM. IlpsMoyronbHas cucremMa KOOpPJIMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAsT IOBEPXHOCTb, KOHHYECKAsh MOBEPXHOCTh, ceprueckas
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tema BpalleHus: HMUIUHAP, KOHYC, YCEUEHHBIN
KOoHYc, cdepa, map. BzaumHoe pacrnonoxxkeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cdepe. U300paxeHue Ten BpallleHUs Ha MII0cKocTU. Pa3BépTka nunuHapa u konyca. CummeTpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciuenctsus u3 He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, HUIWHAPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpalleHuss M MHOrorpaHHukoB. [Ipusma, BoucaHHass B LWJIMHID,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTPaHHKKA, OIMHCAHHOTO 0KOJIO chepsl, chepbl, BHUCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iuiomanb chepel u e€ yacteil. [logobue B
npoctpaHctBe. OTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEePEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOIPAaHHUKOB M TEN BpalIeHMs: CEYEHHS IWIMHIpPA
(mapaymienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajyiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ CIIEJOB,
METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN MIIIOCKOCTH.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BekTopHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXEHHs. [IpsmoyronpHass cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHBIM MeTON MpH
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHsl B IPOCTPAHCTBE

IBwxkenust mpoctpanctBa. OrtoOpakeHus. JIBwkenuss u paseHCTBO ¢uryp. OOmme
CBOWCTBa JABIKEHHH. BHIBI NBUKEHUI: NapasieNIbHBIA MEPEHOC, LEHTpaJbHAs CUMMETpPHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. IIpeobpazoBanus nogobus. [psmas u chepa
Ditnepa.



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

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUeE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C X (PYHKIUSIMU H Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIaHCKON UJCHTHYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHUE JIMYHOIO BKIJAJa B MOCTPOCHHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHIATHI U OTAbIXA, peryispHas Gu3ndeckas akTUBHOCTH),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, HHTEpEC K pa3iuuHbIM cdepam
npohecCHOHANBEHOM JEesITeNbHOCTH, CBI3aHHBIM C MAaTEMaTHUKON U €€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  OKOJOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYXKAloUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOU KyJIbTYpPOU KaK CPEACTBOM IIO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJIAT U XapaKTEpPU30BaTh CYIECTBEHHBIC NPHU3HAKH MAaTEMaTUYECKHX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPpUHUMATh, (HOPMYJIHpPOBATh U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JJOKA3aTebCTBA MAaTEMATUUYECKUX YTBEPKICHHUH (TIpsIMbIE U
OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPHUBOJUTH TPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh crHoco® pemieHus YydeOHOW 3adaud (CpaBHHMBATh HECKOJIBKO BapUAHTOB
peuieHusi, BBIOMpaTh HauboJiee TMOAXOMAUIMNH € YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUME, IMPOOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MKy 00BEKTaMHU, SIBJICHUSIMHU, TTPOILIECCAMU,

CaMOCTOSITENIbHO (hOpMyIIUpOBaTh 00OOIIEHUS ¥ BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIBUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO PA3IUYHBIX BHJIOB U  (QOpM
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-IGHHBIfI
pe3ysbTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3indue U CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4EToM
UMEIOLINXCS PECypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(OpMaLIUHU.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIEcca U pe3yibTaTa pelieHus: MaTeMaTUYeCKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ylbTaTa LEIM M YCJIOBHSM, OOBICHATH IPUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ysbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
peleHMH y4eOHBIX 3a/1a4, NpPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YYaCTHUKAMHU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiacca o0ydaromuiicst HAyIUTCS:

CBOOO/IHO ONEpHPOBATh OCHOBHBIMH MOHATUSMU CTEPEOMETPUHN NIPU PELICHUH 3a1a4d U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

INPUMEHATh aKCHOMBI CTEPEOMETPHUH M CICACTBUS W3 HUX TIPH  PEIICHUU
reOMETPHUYECKUX 3a]1a4;

KJIacCH(PUIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSIMBIX B IIPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U IJIOCKOCTHIO;

CBOOOJIHO OTIEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpHU3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOOZHO OIEpPHPOBATh MOHATHSIMHU, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIFHOE H OPTOrOHAJIBHOE MPOSKTHPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEUYEHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBepXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI Ha/l BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMAaTHYECKHUX OTHOIICHWH M HaXOXICHHE
reOMETPUYECKUX  BEIMYUH, MPUMEHSSI M3BECTHBIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATH MPOCTEHIINE TPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI TIPH PEUICHUH CTEPEOMETPHUYECKUX 3a]1aY;

U3BJeKaTh,  NpeoOpa3oBbIBaTH W HMHTEPIPETHpPOBaTh  HMHpoOpManuioo o
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

NPUMEHATh TIONyYEeHHBIE 3HAaHUS Ha TPaKTUKE: CPaBHUBATh W aHAIM3HPOBATH
peanbHBIE CHUTYAIlH, IPUMEHITh U3YUSHHBIE MOHSTHS B MPOIECCE MOWCKA PEIICHUs
MaTeMaTHYecKu cHOpMyITUPOBAHHON MPOOJIEMBbI, MOJCINPOBATh pPeajbHbIE CHUTyallUuu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH ¥ TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPEICTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TCOMETPUU KaK COCTaBHOU
qacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C [WIHHIPUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CIIOCOOBI MOTYUCHUS;

ONEepUpPOBATh MOHITUSIMHU, CBS3AHHBIMHU C TEJIaMH BpAIICHMS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOI0kKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, o0bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO ONEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALMSMU TN BpaLICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cepy U ONMUCAHHBIA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMHA MTOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEACTABICHHYI0O Ha YepTexax u
PHUCYHKAX;

CBOOOIHO OTEPUPOBATH IOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHSATH ONEPalMK HaJ BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpIUHAT;

pemiaTh TEeOMETPUYECKUE 33aJaud Ha BBIYHCICHHE YIJIOB MEXKIY NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/IA IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBWKEHHEM B MPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBITMIOJHATh M300pakKeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUs TpPHU MapalljieIbHOM
MepPeHOCe, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOW CHMMETPHH, IPU MTOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus O100MS;

CTPOUTh CEYCHHUS MHOTOTPDAaHHUKOB W TeJl BpAIICHUSA: CEYCHHS IFIIMHIpA
(mapamieNnbHO W MEPIEHANKYISIPHO OCH), CEUeHHS KOHYyca (TapajiieIbHbIe OCHOBAHHIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHHUS CEUCHUH: METOJ] CJICIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

MPUMEHITh TEOMETpHYECKHE (aKThl JUIS PEIICHUS CTePEOMETPHUYCCKHX —3ajad,
MPEJIOIaraoIINX HECKOJIBKO IIaroB PEIIeHUs, €CIIU YCIOBUS MPUMEHEHUS 33/IaHbI B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JIOKA3aTelhCTBO MATEMATHYECKMX OTHOIICHHH W HaXOXICHUE
FeOMETPUUYECKUX BEJIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI TIPH
pEeIlIeHNU CTePEOMETPHUUECKHX 3a/1a4;



MNPUMCHATH TMOJYUCHHBIC 3HAHHA Ha MPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKd C(HOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAlIUN HA A3BIKC I'COMCTPUHU, UCCIICAOBATH ITOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
pemnIaTh NPakTUIeCKUe 3aa4un, CBSI3aHHbIE C HAXOXK/ICHHEM IeOMETPUYECKUX BEIUYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUM KaK COCTaBHON
qyacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnonokeHue npsmsIx B 6 1 Bnubanoteka LLOP
IIPOCTPAHCTBE
3 [TapamenpHOCTh IPSIMBIX U IVIOCKOCTEH B 8 Bnbanoteka LLOP
IIPOCTPAHCTBE
4 [IeprieHAMKYIAPHOCTD NPAMBIX U o5 Bubnuoteka LLOP
IJIOCKOCTEHN B IIPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1 bubanorexa LIOP
6 MHororpanHuku 7 1 Bubauorexa LIOP
7 BekTops! B mpocTpaHcTBE 12
8 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS 5 9
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Kontpoabnbsie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0000IICHNE 1 15 1 Bubnunoteka LLOP
cUcTeMaTu3alus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17 1 Bubnauoreka LIOP
4 Tena BpameHus 24 1 bubavoreka LIOP
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 Bubnuoteka LLOP
KPYTJbIX TEJ
6 ﬂBI/I)KeHI/Iﬂ 5 1 Bubnnoteka LI,OP
7 [ToBTOpEeHUE, 06001IEHNE 1 17 5
cUcTeMaTu3alus 3HaHUI
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OcHoBHbIE IIpaBUIIA
M300paKeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHbBIX
PSMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

[TonsaTns crepeomerpuu:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PUCYHKE TIIIOCKOCTH,
napajieIbHbIX MPSMBIX
(OTpe3KOB), CepPeIUHBI
oTpe3Ka

ITonsTus:
IepeCeKaroIInecs
MJIOCKOCTH,
MEPECEKAIOIINECS IIpsAMas U
IUIOCKOCTbD;
MOJTYTPOCTPAHCTBO

ITonsarus:
MEePECEKAOIINECS
IJIOCKOCTH,
MepeCceKaroInecs npamas u

Bubnnoteka LLOP

Bubnunoteka LLOP

Bubnunoteka LLOP




MJIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukH,
n300pakeHre MPOCTEUIIINX
POCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIUX
00BEKTOB

Bubnanoteka LLOP

MHoOrorpaHHuKH,
M300paxKeHue MPoCTENIINX
IPOCTPAHCTBEHHBIX (DUTYD,

HECYIIECTBYIOMIUX
00BEKTOB

Bubnnoteka LLOP

AKCHOMBI CTEPEOMETPUHN U
HIEPBbBIE CIIECJCTBUS U3 HUX

AxcuoMel CTCPCOMCTPHUHN U
MEPBLIC CICACTBUSA U3 HUX

Bubnnoteka LLOP

Bubnunoteka LLOP

10

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIICJCTBUS U3 HUX.
Crioco0bI 3a1aHUS IPSIMBIX
U IIJIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IIJIOCKOCTEMN

N3o6paxkenne ceueHuit
nUpamMubl, Kyda u
IPU3MBI, KOTOPBIE
MPOXOJAT uepe3 ux peéopa.
N3o06paxeHue nepeceyeHus
MTOJIY4EHHBIX MIJIOCKOCTEM.

Bubnnoteka LLOP




PackpamuBanue
MIOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

11

12

N3o0paxenue ceueHuit
nUpamMuIbl, KyOa u
MPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
H3o06paxeHue nepeceyeHust
MOJIYYEHHBIX MJIOCKOCTEH.
PackpamBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAaMU

N300pakeHue ceueHuit
nupamMubl, Kyda u
IPU3MBI, KOTOPbIE
IPOXOJAT uepe3 ux peéopa.
N306paxkenue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue
MIOCTPOEHHBIX CEYECHUN
pa3sHBIMU LIBETaMH

Bubnanoteka LLOP

Bubnnoteka LLOP

13

M3obpaxenue ceueHuit
NUpPaMUJIbL, KyOa 1
MIPU3MBI, KOTOPBIE
IPOXOJAT uepe3 ux peopa.
N3obpakenue nepecevyeHus
MOJYYEHHBIX TIOCKOCTEH.
PackpammvBanue
MMOCTPOEHHBIX CEUCHUH

Bubnnoteka LLOP




Pa3sHbBIMH IBETAMU

14

15

16

17

18

19

MeTton ciienoB i
MOCTPOEHUS CEUCHUI

Merog cienoB niis
MOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHui
HPSIMBIX U IIJIOCKOCTEN

Merton crnenoB Juist
MOCTPOCHUS CEYCHUIA.
CBoiicTBa nepecevyeHuit
IPSIMBIX U IIJIOCKOCTEN

[TocTpoeHue ceuenuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3nanne BBIHOCHBIX
YEpTEKEH U 3aIUCh 11aroB
MOCTPOCHUS

ITocTpoeHune ceueHui B
nupamue, Kyoe rmo Tpém
TOYKaM Ha pEopax.
Coznianue BBIHOCHBIX
YepTEekKEN U 3aIUCh 11aroB
MOCTPOCHUS

IToctpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3zmannie BRBIHOCHBIX
YepTEeXKEN U 3aIUCh 11aroB

http://school-
collection.edu.ru/catalog/rubr/55ad579d-
9074-ace8-7bcc-
eef7328f8973/26117/?interface=themcol

Bubnnoteka LLOP

Bubnunoteka LLOP



http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26117/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26117/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26117/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26117/?interface=themcol

MOCTPOCHUS

20

[TocTpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Coznianue BBIHOCHBIX
YEpTEKEH U 3aIIUCh L1aroB
MOCTPOCHUS

Bubnnoteka LLOP

21

[IoBTOpEHME TUIAHUMETPUN:
Teopema o
IPONOPLUOHATIBHBIX
otpeskax. [Tomoodue
TPEYTrOJIbHUKOB

Bubnnoteka LLOP

22

[IoBTOpEHME TUIAHUMETPUN:
Teopema Menenas.
PacueTsl B ceuenusax Ha
BBIHOCHBIX YEPTEXKaX.
Hcropus passurus
MJIAaHUMETPUH U
CTEpPEOMETPUU

http://school-
collection.edu.ru/catalog/rubr/55ad579d-
9074-ace8-7bcc-
eef7328f8973/26117/?interface=themcol

23

KonTponbHas padora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

BzaumHoe pacnionoxxenue
MPSIMBIX B IIPOCTPAHCTBE.
CxpeluBarommecs
npsimele. [Ipu3Hakn
CKPELIUBAIOIIHNXCSA
npsmbix. [TapannensHbie
MpsIMbIE B IPOCTPAHCTBE

Bubnnoteka LLOP



http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26117/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26117/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26117/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26117/?interface=themcol

25

Teopema o CylIeCTBOBAaHUU
Y €IMHCTBEHHOCTH TIPSIMOM
napasuleibHON JaHHOU
NPSMOM, MPOXOASIICH
4yepe3 TOUKY MPOCTPAHCTBA
U HE JIeXKalllell Ha JaHHOU
npsmMoi. Jlemma o
MePECCUCHUH
napaieIbHbIX TPSMBIX
IIOCKOCTBIO

Bubnanoteka LLOP

26

[TapamiensHOCTB Tpex
npsaMbIX. Teopema o Tpéx
NapauIeIbHBIX IPSAMBbIX.
Teopema o
CKPEIIMBAIOIINXCS TIPAMBIX

Bubnnoteka LLOP

27

[TapannensHoE
POCKTUPOBAHUE.
OcHoBHBIE CBOWCTBa
napaieIbHOTO
POEKTUPOBAHUSL.
N300pakeHne pa3HbIX
¢buryp B napayuienbHON
HPOCKIUH

Bubnnoteka LLOP

28

I{eHTpanbHas TPOEKIUSI.
Yron ¢ coHanpaBiIE€HHBIMU
CTOPOHAMHU. YTOJI MEXIY
MPSIMBIMU

Bubnnoteka LLOP

29

3agaun Ha JOKA3aTEIbLCTBO
W WCCJIEIOBAHNE,




CBSI3aHHBIE C
pacoI0KEeHUEM MPSMBIX B
MIPOCTPAHCTBE

30

31

32

33

[ToHATHS: mapaIebHOCTD
IIPSIMOM U INIOCKOCTH B
npocrpaHctse. [Ipusnak
[apaJUIEIbHOCTH MIPSIMOU U
mockoctH. CBOMCTBA
[apaJUIEIbHOCTH MIPSIMOU U
IUIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIYKCIICHUE U
JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C
MapajyIeIbHOCTBIO MTPSMBIX
Y TTOCKOCTEH B
MPOCTPAHCTBE

ITocTpoeHue ceuenus,
IIPOXOAAIIETO Yepes
JAHHYIO MIPSIMYIO Ha
YepTeKEe U MapajuIeITbHOTO
Ipyroi npsmon. Pacuér
OTHOUIIEHUI

[TapannensHas npoekuus,
IIPUMEHEHHE IS
MOCTPOEHHUS CEUeHUN KyOa
U Tapajuiesenumnea.
CaoiicTBa
napasuiesenunena u

Bubnnoteka LLOP

Bubnnoteka LLOP

Bubnunoteka LLOP

Bubnunoteka LLOP




IIPU3MBI

34

35

[TapasuienpHbIe MIIOCKOCTH.
[Ipu3Haky napauieIbHOCTH
JIBYX IIJIOCKOCTEM

Teopema o
NapajuyIeIbHOCTH U
€IMHCTBEHHOCTHU
IJIOCKOCTH, MPOXOISIIEH
yepes TOUKY, HE
MPUHAJICIKALLYIO TAHHOMN
IJIOCKOCTH U CJIEICTBUS U3
HEE

Bubnnoteka LLOP

Bubnnoteka LLOP

36

CaolicTBa napamieabHbIX
IUIOCKOCTEH: O
NapajuIeIbHOCTU MPSIMBIX
nepeceyeHus npu
NIEPECEYEHUH JIBYX
NapaJuIeIbHBIX TNIOCKOCTEN
TpeTben

Bubnnoteka LLOP

37

38

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
napaieNIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
napaieIbHbIMU
IUIOCKOCTSIMU; O
MIEPECEUECHNH NPSMOU ¢
JBYMSI TIApaJIJIeTbHBIMU
TUTOCKOCTSIMU

[ToBTOpeHue: TeopeMa




[Mugaropa Ha miockoctTu

39

40

41

42

43

44

45

[ToBTOpEHME:!
TPUTOHOMETPUS
PSIMOYTOJIBHOTO
TPEYroJIbHUKA

CgoiicTBa KyOa u
IPSIMOYTOJIBHOTO
napaienenunea

Brruucnenue aiuH
OTPE3KOB B KY66 u
npsAMOYTroJIibHOM

mapauiCICIuIcac

[TepnieHIUKYIAPHOCTD
IPSIMOMN U TUIOCKOCTH.
ITpusnax
NEPIEHANKYIAPHOCTH
IPSAMOM U INIOCKOCTH

IlepnieHAUKYIAPHOCTD
IIPSIMOM U INIOCKOCTH.
ITpusnax
NEPIEHANKYJIAPHOCTH
IPSIMOM M TNIOCKOCTH

Teopema o CyleCTBOBAaHUU
Y €IMHCTBEHHOCTH MPSIMOH,
IPOXOJAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEePIEHANKYIJIIPHON K
IIJIOCKOCTH

ITnockoctu n

Bubnnoteka LLOP

Bubnnoteka LLOP

Bubnnoteka LLOP

Bubnunoteka LLOP




NEPIEHANKYJIAPHBIE UM
IPsIMBIC B MHOTOI'PaHHHUKAX

46

47

48

49

[IimockocTtu n
NEepPHEHANKYIISPHBIE UM
MpsIMbIE B MHOTOT'PaHHHUKAX
[lepnienaukymnsip u
HakJIoHHas1. [TocTpoenue
MEePIEHANKYIISIPA U3 TOUKH
Ha TIPSIMYIO
[lepnenaukynsp u
HakJIoHHas1. [TocTpoenue
NEePHEHANKYIISIPA U3 TOUKH
Ha TIPSIMYIO

Teopema o Tpéx
nepreHIuKysapax (mpsmast
u oOpaTHas)

Bubnanoteka LLOP

Bubnnoteka LLOP

Bubnnoteka LLOP

Bubnnoteka LLOP

50

Teopema o Tpéx
nepreHnKyIsApax (mpsmast
u oOpaTHas)

Bubnnoteka LLOP

51

Yron mexnay
CKPEIIUBAOIINMUCS
PSIMBIMHU

Bubnnoteka LLOP

52

53

[Touck neprneHANKYISAPHBIX
HpﬂMI)IX C MIOMOIIIBO
MEPIEHANKYIISIPHBIX
IIOCKOCTEHN

OproroHnansHOe
IIPOEKTUPOBAHHE

Bubnunoteka LLOP




54

[TocTpoenue ceuenuii kyoa,
HPU3MBI, TPABUIEHON
HPaMHUIBI C TTOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

55

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIILHOU
MIUPAMUJIBI C TOMOLIBIO
OpPTOTrOHAJILHOU MPOEKLINH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOI'OI'paHHHKaX

Bubnnoteka LLOP

57

[Ipn3nak
NEPIEHAUKYIIAPHOCTH
IIPSIMOM M TNIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

Bubnnoteka LLOP

58

[IpaBunbHBIE
MHOTOrpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKH JI0
IIJIOCKOCTH

Bubnnoteka LLOP

59

60

[IpaBunbHBIE
MHOTOrpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKH JI0
IIJIOCKOCTH

Crioco0bl ONyCTHTH
MEPIECHIUKYJISPBI:
CUMMCETPUs, CABUT TOYKH
10 MapauIeIbHON IPSAMOM

Bubnnoteka LLOP

Bubnunoteka LLOP




61

CuBur no HenapamieabHOU
NPSAMOM, U3MEHEHHUE
paccTosaHuin

62

KontponsHas pabora
"B3aumHoOe pacmnosioxxeHue
IPSIMBIX U IIJIOCKOCTEH B
npocTtpaHcTse"

63

[ToBTOpEHME: yrom Mexay
MMPpAMBbIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHUS B
IMPONU3BOJILHOM
TPEYroJIbHHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: yroym Mexay
CKpCIIUMBAOINMHUCA
IIPSIMBIMH B IIPOCTPAHCTBE

65

66

67

68

I'eomeTpuyeckre MEeTOAbI
BBIYMCIICHHS YIJIA MEXKIY
IPSIMBIMH B
MHOTOI'PAaHHHUKAX

JIByrpaHHBIN yroiI.
CBOICTBO TMHEHHBIX YTTIOB

JIBYTPAHHOTO yTJIa
[lepnienaukynsipHbIC
miockoct. CBOMCTBa
B3aUMHO
MEPIEHANKYIISIPHBIX
IIOCKOCTEHN

IIpusnaxk

Bubnunoteka LLOP

Bubnunoteka LLOP

Bubnunoteka LLOP




69

70

71

72

73

NEePHEHANKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o
PSIMO TIepeceueHus IBYX
IUIOCKOCTEH
MePIEHIUKYIISIPHBIX
TPEThEN IIIOCKOCTH

[IpsamoyronbHbIH
napasuieNienunen; Kyo;
U3MEpEHHs], CBOMCTBA
PSIMOYTOJIBHOTO
napajuiesenumnesia

TeopeMa O JuaroHajln
MMpsAMOYT'OJIbHOTO
mapauiCiICiiuicaa u
CIICJICTBHUE U3 HEE

CrepeomeTpHuyuecKkue u
MPUKIIaTHBIC 33a]a4H,
CBSI3aHHBIE CO B3aMMHbBIM
pacIoI0KEHUEM MPSAMBIX U
TIOCKOCTH

IToBTOpEeHwue:
CKPELIUBAIOIINECS MPSMBIE,
napajujleIbHbIE INIOCKOCTH
B CTaHJApPTHBIX
MHOT'OI'PaHHHUKAX

[Tapa mapannenbHbIX
IUIOCKOCTEM Ha
CKPEILMBAIOIINXCS
MPSMBIX, PACCTOSTHUE

Bubnnoteka LLOP

Bubnnoteka LLOP

Bubnnoteka LLOP




ME¥K]1y CKPEILIUBAOIMMUCS
MNPSIMBIMH B IPOCTHIX
CHUTyaIUsIX

74

Paccrostane oT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

Bubnanoteka LLOP

75

Brruucienue paccTosiHui
MEX1y CKPELMBAIOLIUMUCS
IPSIMBIMU C TIOMOILBIO
NEPIEHANKYIIIPHON
IJIOCKOCTH

Bubnnoteka LLOP

76

TpéxrpanHslii yrom,
HEpaBEHCTBA JJIS
TPEXTPAHHBIX YIJIOB.
Teopema [Iudaropa,
TEOpPEMbI KOCHHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO

yria

Bubnnoteka LLOP

77

DneMeHTHI chepuyecKoit
TE€OMETPHUH: Te0JIe3NIECKUe
JMHUM Ha 3emiie

Bubnunoteka LLOP

78

79

80

KonTponbHas pabora
"Yrubl 1 paccTossHUAS"

Cucremaruzanus 3HaHUN
"MHOrorpaHHuK H €ro
AJIEMEHTHI"

[Tupamuga. Buabl
nupamu. [IpaBunbHas
nupamuja




81

[Ipusma. Ilpamas u
HAKJIOHHAs IIPU3MBI.
ITpaBwibHas nmpusma

82

[Ipssmoit napannenenunen,
IIPSIMOYTOJIBHBIN
napajiesienunesi, Kyo

83

84

85

Beinykiibie
MHOTrorpaHHuku. Teopema
Oiinepa

Breinykisie
MHOTOrpaHHuku. Teopema
Oitnepa. [IpaBunbHbIe 1
MOJTYITPaBUJIbHBIE
MHOTOI'PAaHHUKHU

KonrponsHas pabora
"MHororpaHHuku"

86

ITonsiTue BexkTOpa Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

87
88

CymMa BEKTOpOB

PazHocTh BEKTOPOB

89

90

91

IIpaBuno nmapasuienenumena

YMHOXKEHHE BCKTOpAa Ha
quCII0

Pa3znoxenune BekTopa 1o
0a3ucy TpEéx BEKTOPOB, HE
JIeXKAIIUX B OJHOM
IUIOCKOCTH




92 CkansipHoe pou3BeACHNE 1

93 Brrumnciienne yriia Mexmy 1
BEKTOPAMH B IIPOCTPAHCTBE
IIpocreiimue 3amauu ¢

94 P A 1 Bubanoteka LIOP
BEKTOpaMHU
IIpocrenimue 3agaqu ¢

95 P A 1
BEKTOPaMH
[Ipocreitmue 3aqauu ¢

96 P A 1
BEKTOPaMH

97 [Ipocreiimue 3aga4uu ¢ 1 Bubnnoteka LLOP
BEKTOpaMHU

98 O0o0061IeHNE U 1 Bubnunoteka LIOP
cucTeMaTu3alus 3HaHui

99 O0001enue u 1 Bubnunoteka LLOP
cUcTeMaTu3alus 3HaHuH
Hrorosas KOHTpOIbLHAS

100 P 1
pabota
Hrorosas xoHTpOIbHAA

101 P 1
pabora
O06o061IEHNE U

102 o 5 1
cUCTEMAaTH3aLUs 3HAHUH

OBIIEE KOJIMYECTBO HACOB 102

[10 ITIPOTPAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nem/m  Tema ypoka Konrpoabnbsie IIpakruueckue
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI
pecypchl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH M B ITPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npounssenenne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JInHeHbIE HEPAaBEHCTBA, TUHEUHOE 1 bubanoteka LLOP
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METOBI pacuéTa yria 1 Bnubanoteka LLOP
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHanuTHYECKHe METO/Ibl pacuéTa yria 1 Bubanoteka LLOP
MEX1y TJIOCKOCTSIMU B MHOTOTpaHHUKaX
12 ®opmysa pacCTOSHUS OT TOUKH J10 1




IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOUKH 10

Bubnnoteka LLOP

13
TUIOCKOCTH B KyOe
14 Haxoxnenue paccTosHUN OT TOYKH 10 Bubnnoteka LLOP
IUIOCKOCTH B NIPAaBUJILHON ITUPAMUIE
15 KonTtponpHas pabora "AHanuruveckas
reoMerpust"
16 CeueHuss MHOTOIPaHHUKOB: CTaHAAPTHBIE
MHOT'OI'PAaHHUKH
17 CeueHust MHOTOTPaHHUKOB: METO/ CJIEJIOB
CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE Bubanoteka LLOP
18 IIJIOCKOCTH, IIEPECECYEHUS MPSAMBIX U
IUIOCKOCTER
19 [TapajuienpHble NPAMBIE U IIJIOCKOCTH: Bubnnoteka LIOP
NapaJiyIeIbHbIE CEYEHUs
20 [TapajienapHble NpsAMbIE U IIJIOCKOCTH: Bubnnoteka LLOP
pPacy€T OTHOLIEHUN
[TapamienbHbIE IPSIMBIE U IITIOCKOCTH: Bubanoteka LLOP
21 YTJIBI MEXK1Y CKPELIMBAIOIIUMHUCS
PSAMBIMHU
IlepnieHAUKYISApHBIE TIPSIMBIE U Bubnnoteka LLOP
99 IJIOCKOCTH: CTaHIAPTHBIE MAPbI
NEePNEHANKYIISPHBIX IUNIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOIPAHHUKOB
[IepnieHauKyIsIpHBIE IPSAMBIE U
23 MJIOCKOCTH: TEOPEMA O TPEX
NEePHEHANKYIIAPax
24 [lepneHuKynsIpHbIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUA AJINH B
MHOTI'OI'PaHHHUKax

25

26

27

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
dbopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
noooust

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

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100MsI

29

Inomany ceyeHnii MHOrOrpaHHHUKOB:
TIJIOIA U TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHHUs 1O 100Mst

30

31

Konrponsnas pabdora "[ToBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

32

3amaun 00 yABOCHUH Ky0a, O KBaJApaType
Ky0a; 0 TPUCEKIIUU yTIia

33

34

CrepeomeTpHuyeckne 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenumneaa

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C




BBIUHCIICHHEM 00bEMA MPSIMOYTOJIEHOTO

napajuienaenunena
35 O06BEM psAMON TIPU3MBI
36 CrepeomMeTprYECKHE 3a/1a4u, CBSI3aHHBIE C Bubnunoteka LLOP
BBIUKCIICHHEM 00BEMOB IIPSIMOMN PU3MBI
37 [Ipuxknaguele 3a1a4n, CBI3aHHBIE C Bubnanoteka LLOP
00BEMOM MPSMON TPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO Bubnnoteka LIOP
38 onpeaenénHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO Bubnnoteka LIOP
39 onpeaenéHHoro uurerpaita. Oobpém
UpaMUIbl
40 dopmyna o0béMa nupamuabl. OTHOIICHHE Bubnunoreka LLOP
00BeMOB MUpaMuU ¢ OOLITUM YTIIOM
41 ®dopmyna o0bEMa mupamuasl. OTHOIIIEHUE Bubnunoreka LLOP
00BeMOB MUpaMuU ¢ OOLIUM YIIIOM
42 CrepeoMeTpHUECKHE 3aJa4l, CBI3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI
43 CrepeoMeTpHUuecKUe 3aJa4l, CBS3aHHBIE C
00BEMamMH TUpaMUIBI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
44 Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI
45 [Tpuxnagusie 3anaun no Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHU/IBI
46 [Tpumenenne 00bEMOB. Boruncienue

pacCTodHuAg OO0 IMIIOCKOCTHU




KonTponpHas padora "O0beM

47 MHOTOTpaHHUKA"
Hunusapudeckast HOBEPXHOCTb, bubnunoteka LLOP
48 00pa3yromue UIHHIPUISCKON
MMOBEPXHOCTHU
49 Humuaap. [psmoit KpyroBoi HUIHHAP. Bubnunoreka LLOP
[1momaar MOBEpXHOCTH UIIMHIPA
50 Konunyeckasi moBepXHOCTh, 00pasyroliue Bubanoteka LLOP
KOHHYEeCKOU noBepxHoctu. Konyc
51 CeueHue KOHYyca MI0CKOCTBIO, Bubanoteka LIOP
MapajuieIbHOM IJIOCKOCTH OCHOBAHUS
50 VYceuénnslit konyc. M300paxenue Bubnunoteka LLOP
KOHYCOB M YC€YEHHBIX KOHYCOB
53 [Tnomans 60KOBO MOBEPXHOCTH U Bubanoteka LLOP
IIOJIHOM TOBEPXHOCTH KOHYCa
54 [Tmomane 60KOBOM MOBEPXHOCTH U Bubnnoteka LLOP
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpHruecKkue 3aJauu Ha Bubnunoteka LLOP
55 JIOKa3aTelIbCTBO M BBEIYHCIICHUE,
MOCTPOEHUEM CEUCHUM HWJINHIPA, KOHYCA
CrepeomeTpruecKkue 3aJauu Ha Bubnunoteka LLOP
56 JIOKa3aTelILCTBO M BEIYHCIICHUE,
MIOCTPOEHUEM CEUEHUH LUIIMHIPA, KOHYCa
57 [Ipuknagneie 3a/1a4u, CBSI3aHHBIE C Bubnnoteka LLOP
UWIAHAPOM
58 [Ipuxnaguele 3a1a4n, CBI3aHHBIE C Bubnunoteka LLOP

UWIAHAPOM




59

60

61

Cdepa u map

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Bu u n300pakenue mapa

[Tepeceuenue chepsl u mapa c

iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxenue mapa

Bubnanoteka LLOP

Bubnnoteka LLOP

Bubnnoteka LLOP

62

VYpasaenue chepsl. [Lromans chepsl u eé
yacreu

Bubnanoteka LLOP

63

64

Cummetpus cdepsl 1 mapa

CrepeomeTpruecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsi3aHHBIC CO chepol U mapom,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

Bubnanoteka LLOP

Bubnanoteka LLOP

65

CrepeomeTpryuecKkue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CHEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

Bubnnoteka LLOP

66

IIpuknagHeie 3a1a4n, CBA3aHHBIE CO
chepoit u mapom

67

68

[ToBTOpEHME: OKPYNKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaH}IapTHBIe
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpalliICHUS U
MHOT'OI'PpaHHUKOB

69

3amaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"




70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71

72

KontponpHas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O0BeéM muuHapa. Teopema 06 00bEME
OpSAMOro LMJIMHApA

Bubnnoteka LLOP

73

Beruucinenue 00bEMOB TEN ¢ HOMOILBIO
onpeaenéuHoro unrerpaita. O6bpEM KoHyca

Bubnnoteka LLOP

74

75

TTnomanu 00OKOBOH U MOJIHOMU
MOBEPXHOCTH KOHYyCa

CTCpeOMeTpI/I‘leCKI/IC 3aJa4yu, CBA3aHHBIC C
BBIYHCIEHHEM 00BEMOB HUJINHApPA, KOHYCa

Bubnanoteka LLOP

Bubnnoteka LLOP

76

[Tpuknanueie 3apa4un mo Teme "OO0BEMBI U
TJIOIIA U TTIOBEPXHOCTEH Tet"

Bubnanoteka LLOP

77

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BEIYHCIIEHNEM 00BEMOB
rapa, IapoBOro CErMeHTa U MIapoBOTO
CEeKTopa

Bubnnoteka LLOP

78

[Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaaso cepbl. COOTHOMIEHUS MEKITY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MOJOOHBIX TEIl

Bubnnoteka LLOP

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa rpu mogo0muu.
CrepeoMeTpHUSCKHE 33]]a9H, CBI3aHHBIC C




BBIYUCIICHHEM 00BEMOB TEJ U TUIOIAACH
MOBEPXHOCTEH

80

81

82

KonTtponsnas padora "[1nomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TeN"

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBmwxeHus u paBeHCTBO huryp. O6mme
CBOMCTBA JIBUXCHUU

Buap! nrkeHni: mapauieIbHbIN IEPEHOC,
[EHTpaJIbHAsl CAMMETPHS, 3epKaIbHas
CUMMETPHUS, TOBOPOT BOKPYT MPSAMOit

Bubnnoteka LLOP

Bubnnoteka LLOP

83

[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

84

85

FGOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC
JABUXXCHUA

Konrtponbnas padota "Bekrops! B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 moHsTHii u
MeToJ10B Kypca reometrpun 10—11 kmnaccos,
cucTeMaTu3alus 3HaHUM:
"TlapanenbHOCTh NPSAMBIX U IIIOCKOCTEN
B IIpOCTpaHcTBe"

87

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 kmaccos,
cUcTeMaTu3alus 3HaHuii: "BekTopsl B
npocTpaHcTae”

88

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B




npocTtpascTse”

89

90

91

92

93

O6o6maromiee moBTopeHue 11 moHsaTHI 1
MeTOoJ10B Kypca reomerpuu 10-11 knaccos,
cucTeMaTu3anus 3HaHui: "O0beM
MHOTOTrpaHHHKaA"

O6o06maromee moBTopeHue 11 moHsaTHI 1
MeTOJI0B Kypca reometpun 10—11 knaccos,
cucTeMaTusanys 3Hanuii: "OobeM
MHOTOTrpaHHHKaA"

O6o06matomee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucreMarusanus 3Haguii: "Ilnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T
O6o06matomee moBropeHue 11 moHITHI 1
MeTO0B Kypca reomerpun 10-11 knaccos,
cucTteMaTusauus 3Hanui: "Ilnomanm
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

Hrorosas KOHTPOJIbHaA pa60Ta

94

95

Wrorosas koHTposibHasA paboTa

[ToBTOpenue, 06001IeHUE U
cUCTeMaTH3aIlHs 3HAHUH

96

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

97

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX




TEXHOJIOTUU

98

99

100

101

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJIb B pa3BUTUN COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B pa3BUTUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHI

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ pojib B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHI

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTui

Hcropus pa3BUTHUS CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTrui

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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