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INOACHUTEJIbHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOXKHOCTh U3y4EHUs AUCLHUIUINH €CTECTBEHHO-HAayYHOU
HAlpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MblIIUICHHE,
dopmupyeMoe TpH HM3YYCHHH OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KICHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1a4.

Ilenb ocBoeHMsl mporpaMmMbl yueOHoro kypca «l'eomerpusi» Ha yriyOJa€HHOM ypOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YYEHUM TIEeOMETpUH, Kak
coCTaBJIAIOLICH NpeaMeTHON obOnactu «MaremaTnka M HMHGOpMaTHKa» dYepe3 obeclneyeHue
BO3MO>XHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS 0Oojiee INIyOOKMX T€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CHeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMU Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE, PaCIIUPSIIOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

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

dbopMHpoBaHHE NPEJCTABICHUA O NPOCTPAHCTBEHHBIX (PUIypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENIAX, IIO3BOJISIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHIHOrO amnmapata o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca reoMeTpuu;

(dbopMHpOBaHHE YMEHHSI BJIa/IeTh OCHOBHBIMH MOHSTHUSMHU O IPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd M yYMEHHE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3a1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTeXkaX, MOJENSAX U B pPEAITbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/II)OBaHI/IC ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (pOopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyKIEHUN;

dopMHupoBaHHE YMEHMs BIaJe€Th METOJAaMHU JI0Ka3aTeNbCTB M AJITOPUTMOB peEIIeHUs,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTEIIbHBIC PACCYXKIEHUS B XOAE peLICHUs
CTEpEOMETPUYECKMX 337ady W 3aJad C I[PaKTHUECKUM cojepkKaHHeM, (opMHpoBaHHE
NpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKICHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JICIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIIICHUs, UHTEpECA K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAJIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHHS
pacro3HaBaTh MPOSIBICHUS T'E€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX W MPHU U3YYEHUHU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalbHBbIX CHUTYallUH, WCCIECIO0BaHUS
IIOCTPOEHHBIX MOJENIEH, MHTEPIIPETALUU TI0JyYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEIbHBIMUA JIMHUSMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABirOTCA: «IIpsiMble M IUIOCKOCTM B IIpOCTpaHCTBE», «MHororpanHukm», «Tema
BpanieHus», «BeKTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHUE JOIMUYECKHX YMEHUU
pacripeniesiieTcsi He TOJBKO IO COJACPXKATElIbHBIM JIMHUSM, HO W MO TojaM OOy4YeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylbTaTaM  OCBOCHHS
®enepasibHO padoueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofaM o0yueHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIMpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MpPHUHIIUIIA
IIPEEeMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEACTABICHUI 00YJarOUXCsl, pacIupssi U yriyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbBIC
CBSI3H.

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

co3matk ycnoBus s auddepeHnmanuy  00ydeHHs, MOCTPOSHUS WHAWBHIYaIbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneyuTbh yriayOn€HHOe M3yYyeHUE TEOMETPUM  Kak
cocTraBsitolleil yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS] MAaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeit npodeccuu, odecrieunBas MPEeEMCTBEHHOCTh MEXIY OOIIMM U MPOodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B HeJeIno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECs, TTapauleIbHbIe U
CKpeluBaromuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs NpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IPSAMBIX, [ApPAJUICIBHOCTh MPSAMOM M INIOCKOCTH. [lapaiuiennbHOE M LEHTpaIbHOE
IPOEKTHpOBaHue, n3oopaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO TPOEKTUPOBAHMSL.
N300pakenue ¢puryp B napamiesIbHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAy NPSAMBIMH B IIPOCTpaHCTBE. llapayenbHOCTh INIOCKOCTEN: NapajljiesibHbIE INUIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhl HA IIOCKOCTH:
TETpa’ap, NapajljIeNIeNUIIe], IOCTPOCHUE CEYCHUN.

IlepneHgUKyIApPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, INPSIMBbIE IApAJUICIbHBIE W IEPHEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPHNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHainbHOE NPOEKTUpOBaHuE. [lepneHauKynsp U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, MPOEKIUs (PUIYphl HA IIIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsele yribl. CBONCTBa IIJIOCKHX YIJIOB
MHOrorpaHtoro yria. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yromapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MblI, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. llapamnenenunen,
NPSAMOYTOJIBHBIA MapajulesIeNIiNe]l W ero cBoWcrBa. KparTyaillume oyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IlpoctpanctBenHas Teopema Iludaropa. IMupamunpa: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
NpaBUIBHON nNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpPH3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUPAaMUJIa U MPABUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, tuaroHanu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUIBI, TEOPEMA O IUIOIIANAHA YCEYEHHOU TMPAMHUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapaJUICNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABWIIBHON TUPaAMUBI.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOIOJOKHO HAaIpaBIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHOXXEHHME BeKTOpa Ha uwucio. CBoiicTBa clokeHHs BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio mnapamnenenunena. TeopeMa O pasIoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTOpaM. lIpsMoyronbHas cucreMa KOOpJIMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPAMHATAMHU TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHSA: LMIMHApPUYECKAs IOBEPXHOCTb, KOHHYECKas IOBEPXHOCTb, cepuueckas
IIOBEPXHOCTh, OOpasyoume noBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. U300paxeHue Ten BpalleHUs Ha MiIockocTu. Pa3BépTka nunnHapa u konyca. CuMMerpust
chepsl 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajienenunena u cueactsus u3 He€. OO0bEM NPAMOM W HAKIOHHON NPHU3MBI, IHIUHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa v apoBOTr0 CETMEHTA.

KomOuHnanmu Tten BpamieHuss U MHOrorpaHHukoB. Ilpu3ma, BhnucaHHas B LMIMHID,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHJIpPA, KOHYcCa, Iiomans chepsl u e€ dacteil. [lonoOue B
npoctpaHcTtBe. OTHomeHne 00BbEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUKOB M TEl BpALICHMs: CEYEHHA IWIMHIPA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEeHHUs KOoHyca (mapayjielibHble OCHOBAaHUIO U
IPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MMOCTPOCHUS CEYEHMI: METOJ] CIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH MIIOCKOCTH.

BekTopbI M KOOPANHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepannn Hal BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHs. [IpsimoyronbHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pELIEHNU TEOMETPUUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)KCHUH. Buapl NBM)KEHMII: MapauIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpHS,
3epKajibHasi CHMMETpPHs, IOBOPOT BOKpYT mpsiMoii. IIpeoGpazoBanus nogobus. Ipsmas u chepa
Olinepa.



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

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaAHUE:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJCUCTBOBATH C COIMAILHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUUCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMATHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEACHMUS, CBI3AHHOTO C NMPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) puszuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pOBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3nyeckas akTUBHOCTB),
(hu3HYEeCKOe COBEPIIICHCTBOBAHUE NP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOEC BOCIIUTAHME:

TOTOBHOCTb K TPYNy, OCO3HAHUE IIEHHOCTH TPYI0JI00Us, UHTEpEC K pa3IuuHbIM cdepam
MpoECCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMAaHHE BIHUSHUS COIHAIBHO-
HSKOHOMHUYECKUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JUIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOUIeH Cpefbl, TUIaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JJIs1 OKPYXKAIOLIEN Cpebl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTHYeCKOH HayKH Kak chepsl
YEJIOBEUECKON JIEATEIIbHOCTH, TANOB €€ Pa3BUTHU M 3HAYMMOCTH JUIsl Pa3BUTUs LIMBUIM3ALUU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTD MHANBHYaIbHO U
B IpyIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISIBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONPEAETICHUS MOHATHH,
YCTAHABJIMBATh CYIIECTBEHHBIH MpPH3HAK KIACCU(PUKAIMHA, OCHOBAHHMS JUIS OOOOLICHHS W
CPaBHEHHUSI, KpUTEPUN TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBATh W IPeoOpa3oBbIBATh CYXKIEHHS: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOpEYHs B (akrax,
JaHHBIX, HaOMIOJEHUSX U  YTBEPXKICHUSX, Mpeajararb KpPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPXKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH IPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3adauu (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMALIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3zoBblie nccienoBarebcKkue 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (PUKCUPYIOIIME MPOTUBOpEUYHE, MpoOJIeMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UINI0, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEeKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEKTaMH, SIBJICHUSIMU, TPOLIECCAMU;

CaMOCTOSTENIbHO (hOPMYITUpPOBATh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHHI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIEcca, a TAK)KE BbIABUTaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOIPOC U JAJIS
pelleHus 3aauu;

BBIOMpaTh MHPOPMALMIO W3 MCTOYHUKOB pa3jIMYHBIX THUIIOB, AaHAJIM3MPOBATH,
CHUCTEMaTH3MpOBaTb M HHTEPIPETUPOBaTh MHGOPMAIMIO PA3IUYHBIX BUAOB U (opM
MpeJICTaBICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WITIOCTPUPOBATh IpadUyuecKy;

OLICHMBATh HAAEKHOCTh HMH(POpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHIPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb TIMOACHCHUA 110 XOAY pClICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-IGHHBIfI
pe3yJbTar;

B X0Jle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOM
CYKACHUA C CYXICHUAMH APYIrUX YYaCTHUKOB AHajIora, O6H3py‘)KI/IBaTI) pasindue U CXOACTBO
NO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ACTABIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEJOBAaHMS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMmar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTAUH |
0COOEHHOCTEHN ayAUTOPUH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ yuéTOM HOBOM HH(pOpMAaLUH.

CaMOKOHTPOJ/1b, SMOLMOHAIBHBIH HHTEJICKT:

BJIAJIETh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IPOLIecca U pe3ysibTaTa pelleHnss MaTeMaTHUeCKOM 3a/1auu;

NpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUM 3a/aud, BHOCUTh
KOPPEKTHBBI B JESITEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yibTaTa MLEIHM M  YCIOBHUSM, OOBSICHATH NPUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3yjbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pelieHMH y4eOHBIX 3a/1a4, NpPUHUMATh IeJIb COBMECTHOHM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPalOOTHI, paclpeAesisiTh BHIBI padOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIICHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiacca o0ydaromuiicss HAy4UTCS:

© CBOOOJTHO OMEepUPOBATh OCHOBHBIMU MOHATHUAMU CTEPEOMETPHUH IPHU PEIICHUU 3a7ad U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUIA;

® IPUMEHATH AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PELICHUU T€OMETPUUYECKUX
3a1a4;

e Ki1accu(UIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX B IMPOCTPAHCTBE, IIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

© CBOOOJTHO OMEpPUPOBATH MOHATHUAMHU, CBSI3AHHBIMH C YIJIaMH B TPOCTPAHCTBE: MEXITY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MJIOCKOCTHIO;

© cBOOOTHO OMEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C MHOTOTPaHHUKAMH;

® CBOOOJTHO pAaclo3HaBaTh OCHOBHBIE BHUJbl MHOIOTPAHHUKOB (TpU3Ma, MHpaMUa,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

e Ki1accu(UIMPOBATh MHOTOTPAHHHUKH, BBIOMpPAas OCHOBAaHUS I KJIacCU(pUKAIINU;

®CBOOOJTHO ONEpUPOBATH MOHSATHSMH, CBSI3aHHBIMU C CEUYEHHEM MHOTOTPAHHHUKOB
IUIOCKOCTBIO;

 BBITIOJIHAThH MapajlieibHOE, IEHTPATbHOE U OPTOrOHANIbHOE MPOEKTHUpOBaHUE (Uryp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

® CTPOUTH CEUYEHHUS] MHOTOTPAaHHUKOB DPA3IMYHBIMU METOJAaMH, BBIMOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXY, COOKY,
CHU3Y;

® BHIUMCIIATh  IUIOMIAJM  TMOBEPXHOCTEH  MHOTOTPAaHHHKOB  (MpH3Ma, IMHPaMHIA),
TEOMETPHUUECKUX Tell C MpUMEHEHHEM QopMyT;

¢ CcBOOOJIHO OIEPHUPOBATH MOHATUSMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI;

¢ cBOOOJIHO OTIEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIUMH BEKTOpPaM M KOOpIUHATAM B
IPOCTPAHCTBE;

® BBITIOJIHSATH JACWCTBUS HaJl BEKTOPAMU;

epemarh 33Ja4dl Ha JIOKA3aTeNIbCTBO MAaTEMATHYECKHX OTHOIIEHHWA ¥ HaXOXKICHUE
reOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOAbl MpPH  pElIeHUH
MaTeMaTHYECKUX 33/1a4 MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0KHOCTH;

® [I[PUMEHATH MPOCTEHIINEe MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKALIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a]1aY;

® 3BJIEKaTh, IPEOOPa30BbIBaTh U MHTEPIPETUPOBATH MH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCcKuX (PUTYypax, MpeaCTaBICHHYIO Ha YepTekKaxX U pUCYHKaX;

® IPUMEHSATH TOJTYYCHHBIC 3HAHUS Ha MPAKTHKE: CPABHUBATHh U aHAJIM3UPOBATH PealibHBIC
CUTyallud, TPUMEHATh W3Y4YCHHBIC TIOHSATHS B TIPOIECCe TOWCKA PEIHICHUs
MaTeMaTHYeCKu c(HOpMYyITUPOBAHHON MPOOIEMBI, MOJICINPOBATh PEabHBIC CHUTYaIUU
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
reOMETPUYECKUX TOHATHH M TeopeM, amnmapara aiareOphl, pemaTb NpaKTHYecKHue
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

® IMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS I€OMETPUHU KaK COCTaBHOM 4acTu
byHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca o0ydaromuiicst HAyIuTCs:

© cBOOOJTHO OTEPHUPOBATH MOHATHSMH, CBS3aHHBIMH C IMIIMHAPUYECKOW, KOHUYECKOH W
ceprudeckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;



® OIICPUPOBATHh TIOHATUSIMH, CBS3aHHBIMU C TEJIaMH BpAIEHUS: MUIUHAPOM, KOHYCOM,
chepoit u mapowm;

® pacIio3HaBaTh TeJla BpamieHus (WIMHAP, KOHYC, cdepa U Imap) U OOBIACHITH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

e Ki1accu(UIMPOBATh B3aMMHOE PACIONIOKeHHE chepbl U MIIOCKOCTH;

® BEIYKCIISATh BEITUYHMHBI JJIEMEHTOB MHOTOTPAHHHUKOB W TEN BpalleHUs, OOBEMBI H
IUIOIIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BPAIICHUS, TEOMETPUUECKUX Tell C
pUMEHEHUEM (HOPMYIT;

© CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBA3aHHBIMU C KOMOWHAIUMSMU Tel BpallleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cepy U ONMUCAHHBIA OKOJIO chepsl,
cdepa, BiMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS;

® BEIYHCIISITE COOTHONICHUS MEXKIY TUIOIIAIIMU MMOBEPXHOCTEH M 00BEMaMH TOIOOHBIX
TET;

e 300pakaTh U3ydaeMbie (HUTYphI, BBITIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTSIKH U3
PUCYHKOB IPOCTBIX OOBEMHBIX (DUTYp: BHI CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUCHUs
TeJ BpaIlCHHUS;

® 13BJIEKaTh, HHTEPIPETHPOBATH U MPEOOPA30BBIBATH UHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBIeHHYIO Ha YepTekaxX U PUCYHKAX;

© CBOOOJTHO ONIEpUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

® BBITIOJTHSATE OTEPAIMK HAJl BEKTOPAMU;

©33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT;

epemiaTh TEOMETPUYCCKHE 3aJadyd  Ha BBIYHCICHHE VYIJIOB MEXAY NPSIMBIMH H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 1O IUIOCKOCTH, B IICJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;

© CBOOOJTHO OTIEPHUPOBATH MMOHSATUSMU, CBI3aHHBIMH C JIBHKCHHEM B IMPOCTPAHCTBE, 3HATH
CBOMCTBA JIBM)KCHUM;

® BBITIONIHATh HM300paKEHUST MHOTOTPAHHUKOB M TENl BpaIllEHUS MpH MapauieIbHOM
MepeHoce, [EHTPAIbHON CUMMETPHUH, 3epKaTbHOW CUMMETPHH, MPHU MOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100MS;

® CTPOUTH CEYEHUS MHOTOTPAHHUKOB U TeJl BpAIllEHUs: CEUeHUs HWINHIpa (MapaiebHO |
MEPIICHIUKYISIPHO OCH), CEYCHHS KOHyca (MapajuielIbHbIC OCHOBAHHIO ¥ IPOXOJISIINE
yepe3 BEpIIMHY), CEUSHMsI 11apa;

® [ICITOJIB30BATh METOJBI TOCTPOCHHS CEUYCHHI: METOJ CJIEJIOB, METOJ BHYTPCHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIICH MIIOCKOCTH;

® JJOKa3bIBATh TEOMETPUICCKUE YTBEPKICHUS;

S IPUMCHATh TeOMETpHUYeCKHe (AaKTBI IS PEIICHUsS CTePCOMETPHUYSCKHX 3ajad,
MIPEJIITOJIATAFOIINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBUS NMPUMEHCHHS 3aaHbI B
SIBHOW W HESIBHOU (hopMme;

epemiath 3a7add Ha JIOKa3aTeIbCTBO MATEMAaTHYCCKHX OTHOIICHUH W HAXOXKICHHE
TEOMETPHUECKUX BEIUYUH;

® IPUMEHSATH MPOTPAMMHBIEC CPEACTBA M AJIEKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI TIPH
pEIIeHUN CTEPEOMETPUIECKIX 33/1aY;

® IPUMEHSATH TOJyUYeHHbIC 3HAHMSI HAa MPAKTUKE: CPAaBHUBATh, aHATM3UPOBATH U OIICHUBATH
pealibHbIe CUTYAIlNH, IPUMEHSITh H3y4YeHHBIC MTOHITHS, TEOPEMBI, CBOMCTBA B MIPOIIecCce
MOWCKA PEIICHUS MaTeMaTHYeCKH CHOPMYIMPOBAHHOH MPOOIEMBI, MOJCIHPOBATH



pEaIbHBIC CUTYyallMd Ha S3BIKE TI'€OMETPUH, MCCIENOBATH IIOCTPOCHHBIE MOJEIH C
UCTIOJIb30BAaHUEM T'€OMETPHUECKUX TOHSATHH M TEOpeM, armapara aiareOphl, pemaTh
IIPAKTUYECKHE 3a7a41, CBSI3aHHBIE C HAXO0XKACHUEM I'€OMETPUYECKUX BEIUYHH;

® IMETh MPEJCTAaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUU KaK COCTaBHOM 4acTH
(byHaaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3jiejioB U TeM DJIeKTpOHHbIe (LM (POBHIe)
KonTpoJbHbIe
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBeneHue B cTepeoMeTpuio 23 1 https://www.yaklass.ru
) B3anMHOe pacnonokeHue npsmsIx B 6 | https-//www.yaklass.ru
IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B g hitps-//www.yaklass.ru
MIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTL TPAMBIX | 25 https://www.yaklass.ru
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIiel ¥ paccToOsIHUA 16 1 https://www.yaklass.ru
MHororpaHHUK1 7 1 https://www.yaklass.ru
BekTops! B mpocTpaHcTBE 12 https://www.yaklass.ru
2 IToBTOpenue, 0000IIeHNE U cCUCTeMaTH3alHs 5 |
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5




11 KJIACC

KoanuectBo yacos
HanmeHoBaHMe pa3ae/ioB U TeM JuiekTpoHHbIE (UG pPOBbIE)
Ne ni/m KonTpoJabHbIe
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 AHanuTH4eckasi reOMeTpus 15 1 https://www.yaklass.ru
I1 06006
2 OBTOPEHHE, 0BO meHI:Ie 1 15 1 https://www.yaklass.ru
CHUCTEMaTHU3aIUs 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17 1 https://www.yaklass.ru
4 Tena Bpaienus 24 1 https://www.yaklass.ru
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 | https://www.yaklass.ru
KPYTJbIX TEJ
6 JIBrokeHus 5 1 https://www.yaklass.ru
7 [ToBTOpEeHME, 0000IIEHNE 1 17 |
CUCTEeMaTH3alysl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 7




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KoanuectBo yacos DJIeKTPOHHbIE
ungpoBbie
Ne ni/m Tema ypoka KonTpoJbHbIe p
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsl

OcHOBHBIE TpaBUIIa U300PAKEHUS HA
PHUCYHKE IJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHS cTepeoMeTpHn: TOUKa, psimas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
NpaBujIa N300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX IMIPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

https://www.yaklass.ru

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKaromecs npsimasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX O0HEKTOB

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

MHororpaHHUKH, U300paKeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

https://www.yaklass.ru

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX

https://www.yaklass.ru
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AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

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

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH LBETAMH

N300paxkeHne ceueHu MmupamMuIbl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH LBETAMH

N300paxeHune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOAT Yepe3 X
pedpa. M3o0pakeHne nepecedeHus
MOJTyYEeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHUH Pa3HBIMH LBETAMH

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. M3o0pakeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

MeTton ClIeaoB O MMOCTPOCHUMA CedeHUI

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

15

Merton ce0B A7 TOCTPOCHUS CEUEHHH.
CaoiicTBa niepece4eHuid IpsIMbIX U

https://www.yaklass.ru
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IJIOCKOCTEN

Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHuid NpAMbIX U
IIJIOCKOCTEN

https://www.yaklass.ru

17

[TocTpoenue ceuenuit B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MIOCTPOEHUSA

https://www.yaklass.ru

18

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MMOCTPOEHUS

https://www.yaklass.ru

19

20

21

22

23

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemel‘/’I U 3aIIMCh 111aroB
MTOCTPOCHHUS

[ToBTOpenue nmnanumerpun: Teopema o
MPOIOPIIMOHANBHEIX oTpe3kax. [Tomodue
TPEYroJIbHUKOB

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

Kontponbras padota "AKCHOMBI

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru
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crepeomerpun. Ceuenus"

B3anMHOe pacnosnokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaroIuecs npsmble.
[Tpu3HAKK CKPEIMBAIOIINXCS MIPSIMBIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

https://www.yaklass.ru

25

26

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH MPSIMOM MapasuienbHON
JTAHHOU MPSIMO, TPOXOAIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKaIllel Ha TaHHOM
npsmoii. JlemMa o nepeceueHun
MapajuIeNbHBIX IPSIMBIX IIJIOCKOCTHIO

[TapannensHocThb Tpex npsMbIx. Teopema o

TpEX MmapajuieNbHBIX NpAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

https://www.yaklass.ru

https://www.yaklass.ru

27

[TapannenpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA AapAJIETLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapainenbHON TPOEKIUN

https://www.yaklass.ru

28

[enTpanbsHas npoekuus. YToui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU

https://www.yaklass.ru

29

30

3azaum Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHNE, CBA3AHHBIE C
PaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

[TonsaTus: MapayIeaTbHOCTh NPSMON U
IUIOCKOCTH B MpocTpancTse. [Ipu3nak
napajyieIbHOCTU MPSMON U MIIOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
TUIOCKOCTH

https://www.yaklass.ru
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32

33

34

I'eomeTpuueckue 3aaun Ha BHIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTekKE U
MapaJIENBHOIO IPYrou npsmout. Pacuér
OTHOLIEHUI

[TapannensHas MPOEKIKs, TPUMEHEHUE TS
MIOCTPOCHHUSI CEYCHH KyOa U
napajenenumnena. CBoicTra
napajuieJienumnea 1 mpu3Mbl

HapaJ'IJ'IeJ'IBHLIe IIJIOCKOCTH. HpI/ISHaKI/I
napajiieJIbHOCTH ABYX IIOCKOCTEH

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

35

Teopema o nmapajuieIbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
4yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

https://www.yaklass.ru

36

CaoiicTBa napamieiabHbIX MIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX IEpeceueHus Ipu
MepeceyeHn | JIByX MapaijiesbHbIX
IIJIOCKOCTEMN TPEThEU

https://www.yaklass.ru

37

CaoiicTBa napaieabHbIX IIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOH ¢
IBYMsI TapaJIJIEIbHBIMU TNIOCKOCTSMHU

https://www.yaklass.ru

38

[ToBTopenue: reopema [Tudaropa Ha
TUTOCKOCTH




[ToBTOpEHME: TPUTOHOMETPHS

39
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CBolicTBa Ky0a U IIPSIMOYIOJIBHOTO

40 Y p yr https://www.yaklass.ru
napajuiesenume/a
Brruncienue JUIMH OTPE3KOB B Ky0e U

41 p Y https://www.yaklass.ru
MPSIMOYTOJIBHOM IapajlieJenuIe/ e
[TeprieHAMKYIASAPHOCTD NPAMOUN U

42 1ockocTy. [Ipu3Hak nepneHuKyIsIpHOCTH https://www.yaklass.ru
MPSIMOM U TNIOCKOCTH
[lepnieH IUKyYISAPHOCTD MPSMOI U

43 mockocTH. [Ipu3Hak nepneHuKyIsipHOCTH https://www.yaklass.ru
MPSIMOM M TUIOCKOCTH
Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH IPSIMOM, TPOXOIAIICH

44 8 p POXOZLIL https://www.yaklass.ru
4yepes TOUKY IPOCTPaHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH
IImocKkOCTH U IEPIIEHAUKYIISIPHBIE UM

45 p yip https://www.yaklass.ru
MPsIMbIE B MHOTOTPaHHHUKAX
IImockocTH U MEPIEHAUKYIISIPHBIE UM

46 p yip https://www.yaklass.ru
MPsSIMbIE B MHOTOTPaHHHUKAX
Ilepnennukynap u HakinonHas. [loctpoenue

47 PHCHAMIKYIIAD P https://www.yaklass.ru
NEePNEHIUKYISIPA U3 TOYKH HA MPAMYIO
Ilepnenmukyistp 1 HaxkioHHas. ITocTpoenne

48 P yip p https://www.yaklass.ru
MEePIEHIUKYIISIPA U3 TOYKH HA MPSIMYIO
Teopema o Tpéx nepneHAUKYIIsIpax (IpsiMast

49 p p p ynapax (mp https://www.yaklass.ru
u oOpatHasi)
Teopema o Tpéx nepneHAUKyIIsIpax (IpsiMast

50 p p priCHAMIYIAPaX (11p https://www.yaklass.ru

u obOpaTHast)




VYTos Mexay CKperBarOIUMHUCS

51 https://www.yaklass.ru
MPSIMBIMU

57 [Touck neprneHaAUKYyISIPHBIX MPSMBIX C ) https-//www.vaklass.ru
MTOMOMUIBIO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

53 OpToroHajibHO€ MPOCKTUPOBAHUE https://www.yaklass.ru
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 MPaBUWILHON MUPAMUJIbI C TIOMOIIBIO https://www.yaklass.ru
OPTOTOHAJILHOMN MPOEKIINH
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,

55 MPaBUILHON MUPAMUJIbI C TIOMOIIBIO https://www.yaklass.ru
OpPTOTOHANILHOM MPOEKITNH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockocTH. [Imockoctu cummerpuii B https://www.yaklass.ru
MHOTOTpaHHUKAX

57 [pu3HaK MEePICHIUKYISIPHOCTH MPSIMOI U https://www.yaklass.ru
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

53 HpaBI/IJ'IBHIiIe MHOTOrpaHHUKHU. Pacuér https://www.vaklass.cu
PaccTOSHUI OT TOUKH [0 IIIOCKOCTH

59 HpaBI/IJ'II)HIiIC MHOTOIpaHHUKH. Pacuér https-//www.yaklass.ru
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OMYCTUTH NEPIEHANKYIISPDI:

60 CUMMETPHUSI, CABUT TOYKHU T10 TApAJLIEITHHOM https://www.yaklass.ru
psAMON

61 CaBur no HenapauienbHON NPSIMOH,
MU3MEHEHUE PACCTOSIHUM
KonTponbhas padota "B3aumnoe

62 PacrojI0KEHUE NPSMBIX U IUIOCKOCTEN B

nmpocTpaHcTae”




63

64

65

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: YrOa MEXKIY

CKPELIMBAIOIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘IeCKI/IC METOAbI BBIYUCICHUSA
yriia MEKAy NpsAMBIMHA B MHOT'OI'PAHHUKAX

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

66

67

68

69

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yrIia

[lepnenaukynspusle miockoctu. CBOMCTBA
B3alMHO NEPIEHIUKYIISPHBIX MNIOCKOCTEN

[Ipu3Hak nepneHANKYIAPHOCTU
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIEpPECEYEHMS IBYX IIJIOCKOCTEN
NEPIEHIUKYIIAPHBIX TPEThEN TNIOCKOCTH
[IpssmoyronbHBIN Napasuienenunesn; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napajuleJenunea

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

70

71

72

Teopema 0 tMaroHany NpPsMOYTrOJIBHOTO
napajJiesIenuIe1a v CIeJCTBUE U3 Heé

CTCpCOMCTpI/I‘{eCKI/Ie " NPUKIIaJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IINIOCKOCTHU

HOBTOpCHI/ICI CKpCHIMBAOIINUCCA TTPSAMBIC,
napaJiyiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru




[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE

73 https://www.yaklass.ru
MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUSIX
PaccrosHue oT TOUKH 40 IIJIOCKOCTH,

74 g https://www.yaklass.ru
paccTosHUE OT MPSAMOM JI0 TIOCKOCTH
Beluncnenue paccTossHUNA MEXKIY

75 CKPEIIMBAIOIIMMUCS MPSIMBIMU € TIOMOIIBIO https://www.yaklass.ru
MEePHEHIUKYISIPHON MIJIOCKOCTH
TpéXrpaHHblid yroyi, HEpaBeHCTBa IS
TpeXTpaHHBIX yrioB. Teopema IIudaropa,

76 PEXIP yr P Parop https://www.yaklass.ru
T€OpPEMbl KOCUHYCOB U CHUHYCOB JIJIS
TPEXTPAHHOTO yriia
OneMeHThl chepruIeCcKOr TEOMETPHUH:

77 bep P https://www.yaklass.ru
reoJie3nYecKue JUHUH Ha 3eMIie

73 KontponbHast padota "Yrisl u
paccrosiHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
H €ro dJIEeMEHTHI"
IImpamuna. Buger nupamuy. ITpaBunsHas

80 P p p https://www.yaklass.ru
nupamMuaa
ITpu3ma. Ilpsamast u HaKIOHHAS TPU3MBL.

81 p P P https://www.yaklass.ru
[IpaBunbpHas npuszma
ITpssmoit mapanaenenunen, TpIMOyToIbHBII

82 p P » HPAMOYT https://www.yaklass.ru
napajuieNnenumnena, Kyo
Brinykiible MHOTOrpaHHUKH. Teopema

83 5 YK P p https://www.yaklass.ru
Ditnepa

84 Beinykieie MHOrorpanHuku. Teopema https://www.yaklass.ru




Oitnepa. [IpaBuibHbIC U MOTYNPABUIIbHBIC

MHOTOTPaHHUKHU
85 Kontponbnas padota "MHororpaHHuku" 1 https://www.yaklass.ru
86 E::j:;ii:ggop a Ha TUIOCKOCTH 1 B 1 https://www.yaklass.ru
87 CymMmma BEKTOPOB 1 https://www.yaklass.ru
88 PaznocTs BekTOpOB 1 https://www.yaklass.ru
89 [IpaBuio nmapannenenunena 1 https://www.yaklass.ru
90 YMHOXeEHHE BEKTOpa Ha YHCIIO 1 https://www.yaklass.ru
01 Pasnoxxenue Bektopa 1o 6a31/103v1 TpEX | hitps-//www.vaklass.ru
BEKTOPOB, HE JIEXKAIKUX B OJHOM IJIOCKOCTH
92 CkansipHoe pou3BeICHUE 1 https://www.yaklass.ru
93 Brruucnenue yria Mexy BEKTOpamMu B | hitps-//www.yaklass.ru
IIPOCTPAHCTBE
94 [Ipocrelimue 3a1auu ¢ BEKTOpaMHU 1 https://www.yaklass.ru
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1 https://www.yaklass.ru
96 [Ipocrelimue 3a1auu ¢ BEKTOpaMHU 1 https://www.yaklass.ru
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1 https://www.yaklass.ru
98 O06o0011eHne 1 cucTeMaTu3alys 3HaHuH 1
99 O06001€eHre U cucTeMaTU3alus 3HaHUN 1
100-101 HToroBasi KOHTpOJIbHASA paboTa 2
102 O06o061IeHre U cucTeMaTu3alus 3HaHU! 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
uugposbie
Ne ni/m Tema ypoka KonTpoJbHbIe
Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypcsbl

| [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa |
Ha MJIOCKOCTH U B POCTPAHCTBE"

’ [ToBTopenue Temsl "CkansipHoe |
MPOU3BEICHUE BEKTOPOB"

3 [ToBTOpeHue TeMsl "Brruncinenue yria |
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"

4 [ToBTOpEeHUE TeMBI "YpaBHEHHE MIPSIMOH, |
IpoxosuIei yepes 1Be TOUKu"
YpaBHEHHE MII0CKOCTH, HOPMAJTh

5 P > HOP ’ 1 https://www.yaklass.ru
ypaBHEHUE TIOCKOCTH B OTpe3Kax
YpaBHEHUE IOCKOCTH, HOpMaJlb

6 P » HOP ’ 1 https://www.yaklass.ru
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1 https://www.yaklass.ru
JInHEeNnHbIE HEPABEHCTBA, JIMHEMHOE

8 HpOFpaMMI/IpOI];aHI/Ie ’ 1 https://www.yaklass.ru
JInHeHbIe HEpaBEHCTBA, TMHEITHOE

9 HpOFpaMMHpozaHHe ’ 1 https://www.yaklass.ru
AHaIUTUYECKHE METO/IbI pacuéTa yria

10 P IE 1 https://www.yaklass.ru
MEXy NMPSMBIMUA B MHOT'OTPaHHUKAX
ABanuTnyeckre METOAEI pacuéTa yria

11 p yr 1 https://www.yaklass.ru
MEXy IIIOCKOCTSIMUA B MHOTOTpaHHUKAX

12 ®dopmysa pacCTOSHUS OT TOUKH J10 1 https://www.yaklass.ru




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHue paccTossHUI OT TOYKHU A0

13 https://www.yaklass.ru
IIJIOCKOCTH B Ky0Oe
Haxosxnenue paccTostHui OT TOUKH 70

14 P N https://www.yaklass.ru
IJIOCKOCTH B IPABUJILHOM MUPAMHU/JIE
KontponbHas padota "AHamuTudeckas

15 P " P https://www.yaklass.ru
reoMeTpus
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHHIE

16 P P https://www.yaklass.ru
MHOTOTPaHHUKHU

17 CeueHusi MHOTOIPaHHUKOB: METO/] CJIEJIOB https://www.yaklass.ru
CeueHusi MHOTOTPaHHUKOB: CTaHJIapTHBIE

18 IJTIOCKOCTH, MIEPECCUCHUS MPSIMBIX U https://www.yaklass.ru
IJIOCKOCTEH
[TapannensHble NpSIMBbIE U TITIOCKOCTH:

19 P P https://www.yaklass.ru
napajuieNbHbIe CEUCHUS
[TapannensHble MPSIMBbIE U TITIOCKOCTH:

20 P . pu https://www.yaklass.ru
pacy€T OTHOIICHHI
[TapannensHbie MPsMbIE U TUIOCKOCTH:

21 YTJIBI MEXKY CKPELIUBAOIIIMMUCS https://www.yaklass.ru
MPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U
TJIOCKOCTH: CTaHJAPTHBIE Maphl

22 P P . https://www.yaklass.ru
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

23 IJIOCKOCTH: TEOpEMa O TpeX https://www.yaklass.ru
MePIEeHIUKYIIApax

24 [lepnieHIuKynspHBIE IPSIMBIE U https://www.yaklass.ru




25

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHUE: MIIOMIA 1 MHOTOYTOJIbHUKOB,
hopMyIIBI 1S TUTOIAACH, COOOpaXKeHUS
noxoous

https://www.yaklass.ru

26

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIIACH, COOOpaKEHUS
noxoous

https://www.yaklass.ru

27

28

29

30

HOBTOpeHHe: miomain MHOT'OYTrOJIbHUKOB,
(hOpPMYIIBI IS TUTOIIACH, COOOpaKEHUS
noaoous

[Tnomaau ceyeHnit MHOrOrpaHHUKOB:
IUTOIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPAKCHHUSI TOT00MS

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesenunena

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaApaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHUuecKre 3a7a4u, CBSI3aHHBIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNienunena

https://www.yaklass.ru

https://www.yaklass.ru

https://www.yaklass.ru

34

[Tpuknaguelie 3a1a4n, CBI3aHHBIE C

https://www.yaklass.ru




BBIYMCICHUEM 00BEMA MMpsAMOYIT'OJIBHOTO

napajienenumneaa

35 O06BEM TPSIMOI TPU3MBI https://www.yaklass.ru
CrepeoMeTpHUUYECKUE 3a/1a4M, CBI3aHHBIC C

36 p p . T https://www.yaklass.ru
BBIYHCIICHHEM 00BbEMOB IIPSIMOU TIPU3MBI
IIpuxnagaele 3a7a4u, CBsA3aHHBIE C

37 p . N https://www.yaklass.ru
00BEMOM TIPSAMON MPU3MBI
Brrunciienne 00bEMOB TEJI C TOMOIIBIO

38 onpeaenéHHoro uurerpaina. O0bpém https://www.yaklass.ru
HaKJIOHHOH TPHU3MBbI
Brrunciienne 00bEMOB T C IOMOIIBIO

39 onpeaenéHHoro uarerpana. O0bpém https://www.yaklass.ru
T PAMH/TBI
dopmyna 00bEMa mupamMuabl. OTHOIICHHE

40 Y https://www.yaklass.ru
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM
dopmyina 00béma mupamMuasl. OTHOILIEHHE

41 pMYy P https://www.yaklass.ru
00BEMOB MUPAMUJI C OOIINM YTIIOM
CrepeoMeTpHUYECKHE 3a1a4M, CBI3aHHBIE C

42 p P N ’ https://www.yaklass.ru
00BbEMaMK HAKJIOHHOW MTPU3MBI
CrepeoMeTpHUUYECKHE 3a1a9H, CBSI3aHHBIC C

43 p P ’ https://www.yaklass.ru
o0BEMaMK MUPaMUIbL
[Tpuknanueie 3ana4yn no Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI
IIpumenenne 00bEMOB. Brruncnenne

46 p https://www.yaklass.ru

pacCToAHUA A0 IMIIOCKOCTU




Kontponbnas padota "O0bEM

47 |
MHOTOTpaHHUKA
HunuHapudeckas TOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON https://www.yaklass.ru
MMOBEPXHOCTH
Humnap. [pssmoit KpyroBOM LHUIAUHAIDP.

49 p- 1P pyT P https://www.yaklass.ru
[1nomane MOBEpXHOCTH LUIUHAPA
Konunueckas moBepxHOCTh, 00pa3yroue

50 . p » OOPA3YIo https://www.yaklass.ru
KOHMYECKOU noBepxHocTu. Konyc
Ceuenune KoHycCa IOCKOCTBLIO

51 }: ’ https://www.yaklass.ru
napajuieIbHOM TUIOCKOCTH OCHOBAHUS
Vceuéunslil konyc. M300paxenne KOHyCOB

52 . Y P Y https://www.yaklass.ru
1 yCEYEHHBIX KOHYCOB
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOTHOM

53 https://www.yaklass.ru
MMOBEPXHOCTH KOHYCa
[Tnomians 00KOBOI MOBEPXHOCTH U ITOJHOM

54 p https://www.yaklass.ru
MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JIOKa3aTeIbCTBO U BEIYHCIIEHHE, https://www.yaklass.ru
MMOCTPOCHHUEM CEUYCHUH IIMINHIPA, KOHYCa
CrepeomeTpuueckue 3aa4 Ha

56 JIOKA3aTeJIbCTBO U BEIYMCIICHHUE,
MMOCTPOCHHUEM CEUYCHUH IIWIIHH/PA, KOHYyCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
IAHIPOM

58 [TpukamHbIe 3a/1a49M, CBSI3aHHBIC C
WIAHIPOM

59 Cdepa u map https://www.yaklass.ru




[lepeceuenue chepsl u mapa c

60 miockocThio. Kacanue mapa u chepsl https://www.yaklass.ru
IJIOCKOCTRIO. Buj 1 n300paxenue mapa
[lepeceuenue chepsl u mapa c
61 mockocThio. Kacanue mapa u cdepsl https://www.yaklass.ru
IJIOCKOCTBIO. By u n3o0paxenue mapa
VYpasHenue cepsl. [Inomans cepst u e€
62 p . bep bep https://www.yaklass.ru
yacte
63 Cummetpus cdephl 1 mapa https://www.yaklass.ru
CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE
64 . ’ https://www.yaklass.ru
CBSI3aHHBIE CO CEpOit U MIapoM,
MMOCTPOCHHUEM UX CEYCHHM IIIOCKOCTHIO
CrepeoMeTpuuecKue 3ajaud Ha
JI0Ka3aTeNIbCTBO M BHIYMCIICHUE
65 . ’ https://www.yaklass.ru
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO
66 [IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH, https://math-
67 BBIUHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIE ege.sdamgia.ru
noaoous
https://math-
Paznuynbie KOMOMHALIMY TEI BpaIlllEHUs U )
68 ege.sdamgia.ru
MHOTOTPaHHUKOB
" https://math-
3anaun o Teme "Tena v MOBEPXHOCTH j
69 ege.sdamgia.ru

BpaueHus"




70

71

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BparuieHus"

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

https://math-
ege.sdamgia.ru

72

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

73

74

Beruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
onpenenéHHoro uaTerpaita. O0bEéM KoHyca

ITmowmany OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMH/PA, KOHYCa

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJIOIA M TTOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIE C BBEIYHCICHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
momaasio chepbl. COOTHOMICHUS MEXKITY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o06wEma mpu moo0uu.

https://math-
ege.sdamgia.ru




80

CrepeoMeTprYECKHE 3a]1a4H, CBSI3AHHBIE C
BBIYHCIICHHEM 00BEMOB TEJ U ILJIOIIAAEH
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JBmxenust npoctpancTBa. OToOpakeHusI.
JIBvkeHust U paBeHCTBO Guryp. OOmime
CBOICTBA ABMKEHUI

82

83

84

Buapl 1BumkeHUi: napajuiesIbHbIN EPEHOC,
LEHTPAJIbHAsI CHMMETPUS, 3epKajbHAs
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOI1

[IpeobpazoBanus nomoous. [Ipsmas u
cdepa Diinepa

['eomerpuueckue 3a/1aun Ha MPUMECHEHUE
JIBYDKCHUS

85

86

87

88

Kontponbnas padota "BekTops! B
npocrpaHcree”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"[lapanienbHOCTh NPSAMBIX U INIOCKOCTEN B
npocrpaHcree”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
pocTpaHcTBe"

O6o06maromiee nosropenue 11 noHATU U
MeToJ10B Kypca reomerpun 10-11 xnaccos,




89

90

cucTtemaTusanus 3HaHuil: "BekTopsl B
npocrpaHcrae”

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOJ10B Kypca reometpun 10—11 kiaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOIpaHHUKa"

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOJ10B Kypca reometpun 10—11 kiaccos,
cucremMarusanud 3Hanuii: "O0beM
MHOTOIpaHHUKa"

https://math-
ege.sdamgia.ru

https://math-
ege.sdameia.ru

91

Oo6o6maromee nmoBTopenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucrteMarusanus 3gaguii: "Inomanu
MTOBEPXHOCTU U 00BEMBI KPYTIIbIX Tet"

https://math-
ege.sdameia.ru

92

Oo6o06maromee nmoBTopenue 11 moHsITHH U
MeToa0B Kypca reomerpun 10—11 xmaccos,
cucreMmarusanusa 3Hagui: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

https://math-
ege.sdamgia.ru

93-94

95

Wrorosas koHTpoJsibHAs paboTa

[ToBTOpEeHue, 06001IeHNE 1
cUCcTeMaTH3aIus 3HAHUI

96

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

97

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HayKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
VWH)KEHEPHBIX U KOMITBIOTEPHBIX




98

TEXHOJIOTUN

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKHu U e€ poJIb B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Ucropus pa3BUTHS CTEPEOMETPUH KaK
HayKu U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

101

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

102

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Martemaruka: anreOpa ¥ Hayajla MaTEMaTUYECKOT 0 aHanu3a, reometpus. I'eomerpus 10-11
knaccel/ JI. C. AranacsH, B.®. byry3os, C. b. Kagomues u ap. U3gaTenbcTBo

"IIpocemenue".

METOJUYECKUE MATEPHUAJIBI JJIS1 YYUTEJIS

1. Meronuueckue pekomenaanuu k yueonuky JI. C. Atanacsna, B. @. byrysosa, C. b.
Kanomuesa, O. I'. ITo3uska, JI. C. Kucenépoit «MaTemaTuka: aireOpa 1 Hadaja
MaTeMaTHYecKOro aHainsa, reomerpus. ['eomerpus. 10—11 knaces» 6a3oBoro u
yriayOIE€HHOTO YPOBHEH.

2. JlunakTHuecKue MaTepuaibl K yueOHUKY Maremartuka: anredpa u Hadania
MaTeMaTHYecKoro aHanusa, reometpus. ['eomerpus 10-11 knaccsl/ JI. C. Atanacss, B.®.
Bbyty3os, C. b. Kagomues u np. U3narensctso "[Ipocsemienue".

3. Pabouwne terpaau xk yueOHuky ['eomerpus 10-11 xkmaccw/ JI. C. Atanacss, B.D.

byry3os, C. b. Kagomiies u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1.https://www.yaklass.ru

2.https://edu.skysmart.ru

3. https://uchi.ru

4. https://math-ege.sdamgia.ru
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