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MHNOSACHUTEJIBHASA 3AITMCKA

I'eomerpust sBnsieTcs OAHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CpEIHEro oOIIero
o0pa3oBaHMsl, TaK Kak 00eCcreurnBaeT BO3MOKHOCTh U3y4EHHS IUCHUIUINH €CTECTBEHHO-HAYYHON
HaIIPaBJIIEHHOCTH U IPEAMETOB I'yMaHUTAapHOro Iukia. II0CKONbKY JIOTMYECKOE MBIIUIEHUE,
dbopmupyeMoe TpU HU3YyYECHUH OOYUYAIOIIMMUCS TOHSATHHHBIX OCHOB T'€OMETpUH, MPHU
JI0Ka3aTeJIbCTBE TEOPEM U IIOCTPOCHUU LEMOYKU JIOTMYECKUX YTBEPKACHUW IPU pELICHUU
reOMETPUUYECKUX 3aJad, yYMEHHE BBIIBUIAaTh U ONPOBEPraTb TIMIIOTE3bl HENOCPEICTBEHHO
WCTIONB3YIOTCS TPU PEIICHUH 3a/1a4 e€CTeCTBEHHO-HAYYHOI'O IHMKJIA, B YACTHOCTH (PH3MUECKUX
3ajau.

Lenb ocBoenus mporpaMmel yueOHOro Kypca «l'eomerpusi» Ha yriryOJnEHHOM ypOBHE —
pa3BUTHE HMHIMBUAYAJIbHBIX CIHOCOOHOCTEH OOYy4aloIMXCsl NpU H3Y4YEHUM TIEOMETpUH, Kak
cocTaBJsoOUIe mnpeaMmeTHol obmactu «MaTtematnka M HH(OpMaThka» depe3 obOecreueHue
BO3MOKHOCTH TNPUOOPETEHHsS M HCIIONb30BaHMs Oosiee TyOOKMX I€OMETPUYECKHUX 3HAHMM U
NEeUCTBUM, CeMPUUHBIX M'€OMETPUM, U HEOOXOAUMBIX JJISl YCHEIIHOro IpodeccuOoHaTbHOTO
00pazoBaHMsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATHKH.

[IpuoputeTHBIMH 3a/1lauaMH Kypca T€OMETPUU Ha YIIIyOJEHHOM YpOBHE, PACHIMPSIOMIUMU
U YCHJIMBAIOUIMMHU Kypc 0a30BOT'0 YPOBHS, SIBISIIOTCS:

pacliMpeHue MpeACTaBIeHUs O TEeOMETPUM Kak 4YacTH MHMPOBOH KyIbTYpPBl U
(opMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MUPOM;

(¢opMHUpOBaHUE TPEACTABICHUS O IPOCTPAHCTBEHHBIX (QUrypax Kak O BaKHEHIIHMX
MaTEMaTHYECKUX MOJENAX, IIO3BOJSIIOIIMX ONMCBHIBaTh M MU3ydaTh pas3HblE  SBJICHUS
OKpY’KaloIlIero MUpa, 3HaHWE MOHATHHHOrO ammapara 1no pasjaeny «CrepeoMerpus» yueOHOro
Kypca reOMeTpUH;

(bopMHUpOBaHUE YMEHHMsI BJIaIeTh OCHOBHBIMU MOHSATUSMH O NMPOCTPAHCTBEHHBIX (PUrypax
U UX OCHOBHBIMU CBOWCTBaMH, 3HaHHE TeopeM, (GOpMYyJI U YMEHUE HUX MPUMEHSATh, YMEHHUS
JIOKa3bIBaTh TEOPEMbI U HaXOIUTh HECTaHIapTHBIE CIIOCOOBI pellIeHus 3a/1aY;

(hopMupoBaHUe yMEHHs paclo3HaBaTh Ha uepTEkax, MOJAEISAX U B PEATbHOM MHpE
MHOTOTPaHHUKH U TeJla BPALLEHUS, KOHCTPYUPOBATh FEOMETPUUECKUE MOJIENH;

(dbopmupoBaHue MIOHUMAaHMSI BO3MOKHOCTH aKCMOMaTHYECKOTr0 HOCTPOCHHUS
MaTeMaTHYECKUX TEOpHid, (HOpMHUpPOBaHHE MOHWMAHUS POJIM AKCHUOMATHUKU IPH TMPOBEACHUHU
paccyxJIeHU;

(¢bopMHpOBaHHE YMEHHs BIAJETh METONAMH JIOKA3aTEeNLCTB W aJTOPUTMOB DPELICHHS,
YMEHMSI HX TPUMEHATh, IPOBOAUTH JIOKA3aTEJIbHBIE PpACCYKICHHS B XOJE PpEUICHUS
CTEpEOMETPUYECKUX 3a/Jad M 3aJad C [PaKTUYECKUM CojepKaHueM, (HopMHUpOBaHUE
NPEICTaBICHU O HEOOXOAMMOCTH [0Ka3aTelbCTB IpPU OOOCHOBAHMU MAaTEMaTHYECKUX
YTBEPKACHUN U POJIM aKCHOMATHKHU B IPOBEACHUU JE€AYKTUBHBIX PacCYXICHUN;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaronuxcs, I03HABAaTENIbHONM aKTUBHOCTH, HCCIIEI0BATeIbCKUX YMEHUNW, KPUTUYHOCTH
MBIIUIEHMS], HHTEPECA K U3YUEHUIO T€OMETPHH;

¢opmupoBaHne (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOH TE€OMETPHM: YMEHHS
pacro3HaBaTh MPOSIBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYALUSIX U MPHU U3YYEHHH JAPYIMX y4eOHBIX MPEAMETOB, NMPOSBICHUS
3aBUCHUMOCTEMl M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHMS PEAIbHBIX CHUTyallMi, HCCIeI0BaHUs
IIOCTPOEHHBIX MOJIEIEH, MHTEPIIPETALIMH ITOJIyYEHHBIX PE3YIbTATOB.

OCHOBHBIMHU COZIep)KaTEIbHBIMU JUHUSMU yueOHOro kypca «Il'eomerpusi» B 10-11
kjaccax sABisitoTCA: «IIpsiMple M TUIOCKOCTH B IIpOCTpaHCTBe», «MHororpanHukm», «Tena
BpalleHUs», «BEeKTOpbl U KOOPAWHATHI B TPOCTPAHCTBEY, «JIBUKEHHS B IPOCTPAHCTBEY.



ChopmymupoBannoe Bo ®I'OC COO TpebOoBaHUE «YyMETh OIEPUPOBATH TOHITHSIMN,
pEIIeBaHTHBIMH T€OMETPUU Ha YriayOnéHHOM ypoBHe o0ydeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEpKATEIbHBIM JIMHUAM Yy4eOHOro Kypca, a (QOpMHpOBaHUE JIOTHUYECKHX YMEHUM
pacripeniensieTcsi He TOJNBKO 10 COJCPXKATENbHBIM JIMHUSM, HO M MO TroJaM OOy4YeHHs.
Conmepxxanue  oOpa3oBaHUS, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3yJbTaTaM  OCBOCHHUS
denepanbHOi paboueil MporpaMMebl, pacrpeieNéHHbIM 10 rolaM 00y4YeHHsI, CTPYKTYPHUPOBAHO
TaKUM 00pazoM, 4YTOOBl KO BCEM OCHOBHBIM, NPHUHIMIIHAIBHBIM BOIpPOCaM OOydaromuecs
oOpalmanuch HEOAHOKPATHO. OTO IMO3BOJSET OpPraHU30BaTh OBJIAJEHHE TI€OMETPHUUYECKUMHU
MOHSATUSIMM M HaBBIKAMH TOCJTIEIOBATEIbHO M TOCTYMATENbHO, C COOJIOJCHHEM MPUHIUIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OONIYI0 CHCTEMY TI'€OMETPHYECKUX
MpECTaBICHUN OOYUaIOMIMXCsl, pacupss U yrayossis e€, oOpa3ys NpOYHbIE MHOXECTBEHHbIE
CBSI3H.

[lepexoxa k M3y4eHUIO TEOMETPUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3iate ycioBus Ui nuddepeHnranuu 00ydyeHHs, TMOCTPOCHUS WHAMBUAYATbHBIX
o0pazoBaTeNbHBIX  MPOrpaMM, OOECHEeUuTh YIIIYOJIEHHOE M3YyYeHHE TeOMETPUU  Kak
cocTaBJstonlell yueOHoro npeamera «MareMaTukay;

HOATOTOBUTH OOYYAIOMIMXCS K MPOJODKCHUIO M3YyYSHHSI MAaTeMaTHKH C Y4E€TOM BhIOOpa
Oyayieil npodeccuu, obecreunBas MPEeMCTBEHHOCTh MEXIY OOIIMM U MpOodeccHOHATbHBIM
o0pa3oBaHHEM.

Ha uzyuenne ydyeOHOro kypca «l'eomerpus» Ha yriayOia€HHOM ypoBHe orBoautcs 204
gaca: B 10 kimacce — 102 ygaca (3 yaca B Henenro), B 11 kmacce — 102 gaca (3 gaca B HEZICIIO).



COIEPKAHUE OBYYEHUSA
10 KUIACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATUA cTepeoMeTpur. Touka, mpsimasi, IIIOCKOCTh, MPOCTpaHCTBO. [ToHsTHE
00 aKCHOMaTHYECKOM ITOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3aumHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIIUECS, MapaJlIeIbHbIE U
cKpeluBaronuecs npsamsie. [Ipusznaku ckpenuBatonuxcs npsaMbix. [lapaniensHOCTh NpSIMBIX U
IJIOCKOCTEW B NMPOCTPAHCTBE: MapajulelibHbIE MPSIMBbIE B IPOCTPAHCTBE, NMAPAJUIEIBHOCTD TPEX
NpsIMBIX, MApaJUIEIbHOCTh MNPAMOM M INIOCKOCTH. [lapamiensHOE W LEHTpaJbHOE
MIPOEKTUpOBaHUE, n3oopaxkeHue puryp. OCHOBHBIE CBOMCTBA MapaIeIbHOTO MPOEKTUPOBAHUS.
N3o06paxenue ¢puryp B napauieqbHOW MPOEKUUU. YTIIbl C COHANPaBICHHBIMU CTOPOHAMM, yTOJl
MEXy NpSAMbIMU B IpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapajuienabHble IIJIOCKOCTH,
CBOICTBA MapasuIeNbHBIX TUI0cKocTel. [IpocTelinme npocTpaHCcTBEHHBIC (PUTYPHI HA TIJIOCKOCTH
TETpas’Ap, NapajuIeNeNuIe]], IOCTPOCHUE CEUEHUM.

[lepneHIUKYIAPHOCTE NPAMOM M IUIOCKOCTH: NEPIECHIUKYJSPHBIE IpsIMBIE B
MIPOCTPAHCTBE, MpsSMbIE NapajuleJbHblE M NEPHEHAUKYISIpHbIE K IUIOCKOCTH, TPU3HAK
NEPHEHIUKYIIAPHOCTH MPSAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOM IEPHEHAUKYISPHON
m10cKocTH. OpTOoroHanbHOe NpoekTUpoBaHue. [lepneHauKymnsp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSMON A0 MIOCKOCTH, MPOEKIHs (UTYpPHI Ha MIOCKOCTb.
[IepnieHIMKyYISIPHOCTD TUIOCKOCTEH: IPU3HAK MEPIIEHIUKYISIPHOCTH JABYX IUIOCcKocTed. Teopema
0 TPEX MEPIEHANKYJIIApax.

VYTI1Bl B IPOCTPAHCTBE: YIOJ MEXKAY IPSIMOM M INIOCKOCTBIO, IBYTPAHHBIA YT O, IMHEWHBIN
yroi IBYrpaHHoro yria. TpéXrpaHHblii M MHororpaHsble yriipl. CBOMCTBA IJIOCKMX YIJIOB
MHOTrOrpasoro yria. CBONCTBa IUIOCKHX M JBYIPaHHBIX YIJIOB TPEXI'PAHHOrO yrya. TeopeMsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTrO YIJIa.

MHoOrorpaHHuKH

Bunel MHOrorpaHHukoB, pa3BEpTka MHororpaHHuka. [Ipusma: nN-yronbHas npusma,
npsiMass M HaKJIOHHAs NpHU3Mbl, OOKOBas M IOJHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenunern,
NpsIMOYTOJIBHBIM MapaJulesIelIiIel W €ro cBoicrBa. KparTwaillime mnyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. ITupamuma: n-
yrojibHas NUpaMuja, IpaBuibHas U yceu€HHas nupaMubl. CBoiicTBa pé0ep 1 OOKOBBIX I'paHei
MpaBUJIbHOM mNupamuibl. [IpaBUibHBIE MHOTOrpaHHUKHU: IpaBWIIbHAs IpHU3Ma U IPaBHIIbHAs
NUpaMu/a, IpaBUIIbHAs TPEYrojbHas NUpaMUia U MPaBUIbHBIN TeTpasap, Ky0. IlpeacraBienue
O IIPaBWJIbHBIX MHOTOTPaHHHUKAX: OKTa’3Ap, 10AEKadIp U UKOCA3IP.

Brruucnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60xoBoit
MIOBEPXHOCTU M TIOJIHOM MOBEPXHOCTH MPSMOM IPU3MBbI, IUIOIIA/Jb OCHOBAaHUM, TEOpEMa O
OOKOBOHM IOBEpXHOCTHU MNpsiMOM Mpu3Mbl. Ilnomans GOKOBONH MOBEPXHOCTH U IOBEPXHOCTU
MpaBUJIBHON MUPaMUbl, TEOPEMA O MIJIOLIAAN YCEUEHHON MUPaMUIBI.

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIIBHBIX MHOIOI'DAaHHUKOB.
CumMeTrpusi B TpaBUIBHOM MHOTOTpaHHUKE: CHMMETpHs Napajulelenunena, CUMMETPHUs
IIPaBUJIbHBIX NIPU3M, CHMMETPHS IIPaBUIIbHON IPaMUIBI.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJJIMHEApHBIE, COHANPAaBICHHBIE W IPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOpBL. PaBeHCTBO
BEKTOpOB. JleMCTBHSI C BEKTOpAMHU: CIOXEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXXEHUE BeKkTopa Ha uwucio. CBoHcTBa Cil0XKeHUs BeKkTopoB. CBolcCTBa
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YMHOXCHHA BCKTOpa Ha YHCIIO. ITonsarue KOMIIJTAHAPHBIEC BEKTOPLI. HpI/ISHaK KOMITIJTAHApHOCTHU
Tpéx BekTopoB. lIpaBwiio mnapamnenenunena. Teopema O pas3inoKEeHUH BEKTOpa IO TPEM
HEKOMIUTaHapHBIM BekTopaMm. [IpsMoyronbHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopnunater BekTopa. CBsizb MEXAy KOOpAMHATAMU BEKTOpPa M KOOPJAUHATAMH TOUYEK. YTOJ
Mex 1y BekTopamu. CKansipHOE MPOU3BEICHIE BEKTOPOB.

11 KIIACC

Tena BpameHust

[MonATHS: UMIMHOPUYECKash IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, OOpasymIiue mnoBepxHOCcTe. Tema BpalieHWs: HWIMHIP, KOHYC, YCEUEHHBIN
KoHYC, chepa, map. Bzaumaoe pacrnonoxenue cepsl U IIOCKOCTH, KacaTelIbHas IJIOCKOCTh K
cdepe. M300paxenue Ten BpalleHUs Ha MI0CKOCTU. Pa3BépTka muuHapa u konyca. CuMMeTpus
cdepsl U mapa.

O6BvéM. OcHoBHBIE cBoOMcTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOJIBHOIO
napauienenunena U cieactsus u3 He€. OObEM NpAMON M HAKIOHHOW MPHU3MBI, HNUIUHIPA,
nupaMuibl ¥ Konyca. O6bEM mapa U apoBOro CErMeHTa.

KomOuHammm Tenm BpalleHWss W MHOTOTPaHHUKOB. [lpu3ma, BhnmcaHHas B LWJIHHD,
onucaHHas okojo muauHApa. [lepecedenue chepsl U mapa c¢ miaockocteio. Kacanuwe mapa u
cdepsl IIocKocThI0. [ToHATHE MHOTOrpaHHUKA, OITMCAHHOTO OKOJI0 cdepsl, chephl, BNUCAHHOH B
MHOT'OI'PaHHHK WMJIH TEJIO BpAICHUS.

[Tnomane moBepXHOCTH LMIUHAPA, KOHYCA, Iuomans cdepsl u e€ yacreid. [logobue B
npoctpanctBe. OtTHomieHHe O00BEMOB, TUIOMAACH MOBEPXHOCTEH  MOAOOHBIX  (UTYP.
[IpeoOpazoBanue mono0usi, romoreTus. PemieHue 3aady Ha IJIOCKOCTH C HCIOJNb30BaHHUEM
CTEPEOMETPUIECKUX METOIOB.

IloctpoeHne cedyeHW MHOTOIpaHHMKOB M T€Jd BpALICHUSA: CEUYEHHUS IWIMHIpA
(mapanmiaenbHO W TMEPHEHIUKYISIPHO OCH), CEYCHHUs KOHyca (TapajijieibHble OCHOBAHHIO M
MPOXOJAIINE Yepe3 BEepIIMHY), CEUCHHUs IIapa, METOABI MOCTPOCHUSI CEYEHUH: METOJ CIIEJIOB,
METOJ BHYTPEHHETO MPOSKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEH MIOCKOCTH.

BexkTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpanctse. Onepanuu Hall BeKTOpaMu. BekTopHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXEHHA. lIpsMoyrompHas cucTeMa KOOpAMHAT B TPOCTPAHCTBE.
Koopaunater Bektopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pelIeHIH TeOMETPHUYECKUX 3a71ad.

JABHKEHHA B IPOCTPAHCTBE

JBwxenust mpoctpancTBa. OtoOpakeHus. JIBmxkeHus u paBeHCTBO ¢uryp. OOmme
CBOMCTBa JBMXXEHUH. BuIbl IBMKEHUI: MapajuleNbHbId NEpeHoc, LEHTpallbHas CUMMETpPHUS,
3epKajbHasi CHMMETpUs, IIOBOPOT BOKpYT npsiMoit. [IpeoOpa3zoBanus nogobus. [psimas u chepa
Oiinepa.



IIJTAHUPYEMBIE PE3YJIbBTATBI OCBOEHMAA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJAEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIUTAHME:

c(OPMUPOBAHHOCTh  IPAXAAHCKOW MO3MIMH  OOydYaroIllerocs Kak aKTUBHOIO U
OTBETCTBEHHOT0 WIE€HA POCCHUHCKOTO OOIIECTBA, MPEICTaBICHHE O MATEMaTUYECKHMX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIEHHUH, NpPOIENyp TIpa)JaHCKOro oOIecTBa
(BBIOOpPHI, OMPOCHI U APYroe), YMEHHE B3aUMOJACWCTBOBATH C COIHAIBLHBIMH WHCTHUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMH U HA3HAYCHHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHME:

chOpMUPOBAHHOCTh POCCUUCKOM T'paKJaHCKOW MICHTUYHOCTH, YBAXKEHUS K TPOILIOMY U
HACTOAILIEMY POCCUUCKON MaT€MaTHKH, LIEHHOCTHOE OTHOIICHHE K JOCTHKEHHUSM POCCHUCKHUX
MaT€MaTUKOB M POCCHUHCKONW MAaTeMaTUYECKOW IIKOJbl, MCIOJb30BAHUE ITUX JOCTHKEHUN B
JIPYrUX HayKax, TEXHOJOTHUAX, cepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:

OCO3HAHUE  JyXOBHBIX IIEHHOCTEH  POCCUIICKOro  Hapoja, Cc(HOPMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHMS, STHUECKOr0 MOBEJICHHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM
JOCTUKEHUM HayKu M JIeATENbHOCTHIO Y4EHOrO, OCO3HAHHME JMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMYHUBOTO OYIyIIero;

4) acTeTHYeCKOe BOCIINTAHUE:

ACTETUYECKOE  OTHOIIEHWE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEHIeHWH, pacCyKIEeHUH, BOCHPUUMYUBOCTh K
MaTeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA,

5) pusuveckoe BocnuTaHME:

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHSITH MaTeMaTHUYECKUE 3HAHUS B HHTEPECaxX 3JI0POBOTO
u Oe3omacHOro obOpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JI0POBBIO (370pOBOE
NuTaHue, cOaTaHCUPOBAHHBIN PEXUM 3aHITHI U OTAbIXA, peryispHas Gusndeckas akTHBHOCTD),
(u3HUecKoe COBEPIICHCTBOBAHKE MTPH 3aHATUSX CIIOPTHBHO-03I0POBUTEIBHON JAEATEIHHOCTHIO;

6) Tpya0BOE BOCTIMTAHME:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYIOJIO0UsS, MHTEpEC K pa3inuHbIM cepam
npodecCHOHANbHON JEATEIbHOCTH, CBI3aHHBIM C MaTEMAaTHKOW U €€ MPUIIOKEHUSMH, YMEHHE
COBEpIlIaTh OCO3HAHHBIA BBIOOpP Oyaymiel mnpodeccu W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30OBaHHIO U
caM000pa30BaHUIO HA TIPOTSKECHUU BCEH KU3HHU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKON HAapaBIeHHOCTH;

7) 3K0J0THYecKOe BOCIIMTAHUE:

cOPMUPOBAHHOCTh JKOJIOTMUECKON KYIbTYpbl, TOHUMAaHWE BIUSHUS COLUAIHHO-
SKOHOMUYECKUX IPOLECCOB Ha COCTOSIHHE MPHUPOJHONM M COLMAIBHOW Cpebl, OCO3HAHUE
I00aTbHOrO  XapakTepa  JKOJNOTMYECKUX  MpoOJieM, OpHEHTalus Ha  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3a7ad B 00JacTU OKPYKalolUle cpefbl, MIaHUpPOBaHHE
MOCTYIIKOB M OIEHKH MX BO3MOXKHBIX MOCJIEICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOIr0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHON MPAKTUKH, TOHUMaHWE MaTeMaTH4YeCKOW HAyKH Kak Cqepbl
YEJIOBEUECKON NIeATETbHOCTH, ITAOB €€ Pa3BUTHUS M 3HAYMMOCTH IS PA3BUTHS IIUBUIU3AIINH,
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OBJIaJICHHUC A3BIKOM MAaTCMAaTUKH U MaTeMaTH4YEeCKOM Ky.]'H:TypOﬁ KaK Cp€ACTBOM IIO3HAHUA MHUPA,
TOTOBHOCTB OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIBLCKYIO ACATCIIbBHOCTE MHANBUAYAJIIBHO U

B IpyIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeqbHBIC YHHBEPCAJbHBIC YUeOHbIe NelCTBHS

Ba3oBble Jijornueckue aeiicTBHUA:

BBISABIISAITh M XapaKTEpPHU30BaTh CYIIECTBEHHBIC NPU3HAKM MATEeMaTHYECKUX OOBEKTOB,
MOHATUI, OTHOWIEHUH MEXIy MOHATHAMH, (QOPMYyIUpOBaTh ONPEAEIECHUs IOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBI NpPU3HAK KJIAacCU(PUKALMK, OCHOBAaHUS I O00OOIIEHUS U
CpaBHEHMsI, KPUTEPUH ITPOBOJMMOI0 AHAIN3A;

BOCIIPHHUMATh, (OPMYITUPOBaTh M TPEOOpPa3OBBIBATH CYKACHHUS: YTBEPAWUTEIBHBIC H
OTpULIATENbHbIE, €TUHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSA3M M NPOTHUBOpEUUs B (akTax,
JAHHBIX, HAONIOJCHUAX M  YTBEPXKACHUSAX, MpeylaraTb KpPUTEPUM Ui BBISIBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUN;

JIeNIaTh BBIBOABI C MCIOJNb30BAaHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOUYECHHH, YMO3aKIIIOUEHUM 10 aHAJIOTUH;

IPOBOJIUTH CaMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUUYECKUX YTBEP)KIEHUM (IIpSIMBIE U
OT IPOTUBHOI0), BBICTPAWBATh AapPryMEHTAlUI0, IPUBOAUTH IPUMEPHl U KOHTPIPHUMEDSI,
000CHOBBIBaTh COOCTBEHHBIE CYXK/JICHUS U BHIBOJIBI;

BbIOMpaTh Croco0 pemeHuss y4eOHOM 3afaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HauOonee MOAXOAAUIMA ¢ YYETOM CaMOCTOSATENBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarenbckue AelicTBUS:

UCII0JIb30BaTh BOMPOCHI KAaK MCCIIE0BATEIIbCKUNA MHCTPYMEHT MO3HAHMS, (OPMYJIUPOBATH
BONPOCH], (UKCUPYIOIIME MPOTUBOpEUHe, MpoOieMy, yCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(hopMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

IPOBOJUTH  CaMOCTOATEIbHO CIUIAHUPOBAHHBIM  DKCIEPUMEHT, HCCIEI0BAHUE 110
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHS, MPOIECCAa, BBISBICHUIO
3aBUCUMOCTEH MEX]ly 00BbEKTaMH, SIBICHUSIMHU, IIPOLIECCaMH;

CaMOCTOSITENTFHO (OPMYIHPOBATh 00OOIIEHUS M BBHIBOJBI IO PE3YNbTaTaM MPOBEAEHHOTO
HaOJI0A€HUS, UCCIIE0BAaHMS, OLIEHUBATh IOCTOBEPHOCTh MOJYUYEHHBIX PE3yIbTaTOB, BEIBOJOB U
000O0IIIEHNH;

IIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLECCA, a TAKKE BBIIABUTATh NPEANIOIOKEHUS O
€ro pa3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ nngopmanmei:

BBISBJIATH JEPUIUTH HHPOPMALIUY, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETA HA BONPOC U JUIS
pelIeHns 3a1a4u;

BbIOMpaTh MHGPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AaHaJIM3UPOBATH,
CHCTEMAaTU3UpPOBATh W HWHTEPIPETUPOBATh HHMOPMAIMIO pA3IUYHBIX BUIOB U (hopm
IIPECTaBIICHHUS;

CTPYKTYpUpOBaTh  MHPOpPMALMIO, TMPEICTaBIATh €€ B  pa3IuyHbIX  (opmax,
WUTIOCTPUPOBATh I'padUuecKy;

OLIEHUWBATh HAJAEKHOCTH HMHPOPMAIMM IO CAMOCTOSITENIBHO  C(HOPMYJIUPOBAHHBIM
KPUTEPHUSM.



KoMMyHHUKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbI€ e CTBUS

Oo0menne:

BOCIIPUHHUMATL U CbOpMy.HHpOBaTB CYXKIACHUA B COOTBETCTBUHU C YCIOBUAMH U LECIAMU
OGH.[CHI/ISI, SICHO, TOYHO, I'PAaMOTHO BBIPpAXKAaTb CBOI TOUYKY 3PCHHA B YCTHBIX W IIHCbMCHHBIX
TEKCTaxX, JaBaTh TIOSICHEHUs 10 XOJy peIICHUs 3aJa4d, KOMMEHTHPOBAThH IIOJYYCHHBIN
pe3yibrar;

B X0JI¢ OOCYXXJEHHUS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXKIAE€MOW TEMbI, MPOOIEMBI,
pemaeMoﬁ 3ala4i, BBICKA3bIBATb HWIACHU, HALICJICHHBIC HA IMOUCK PCIICHUA, COMOCTABJIATH CBOU
CYXKJICHHS C CYXJICHUSMH APYrMX YYaCTHHKOB JUAJIOra, OOHApY>KUBaTh Pa3IU4UE U CXOACTBO
MO3HIINH, B KOPPEKTHOH opme (HOpMYyTUPOBATh Pa3HOIIACHS, CBOU BO3PAKCHUS;

NPECTABISATh PE3yNbTaThl PEIICHHs 3aJayd, dKCICPUMEHTA, WCCICIOBAHMS, IMPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMarT BBICTYIUIEHHS C Y4€TOM 3ajady [pe3eHTaluu M
0CcOOEHHOCTEN ayJUTOPUH.

PeryisiTuBHBIE YHHBepcaIbHble yueOHbIe 1eiicTBUs

Camoopranm3zaums:

COCTABIIAATh ITUIAH, aJTOPUTM pPEIISHHs 3a/laud, BBIOMpaTh Crnoco0 pemieHus ¢ y4EéToM
HUMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BApUAHTHI PEUICHUH ¢ y4€TOM HOBOW MH(OpMaLIUU.

CaMOKOHTPOJIb, SMOLMOHAIbHbII MHTEJJIEKT:

BJIAJICTh HABBIKAMH MTO3HABATEIHHON pPe(IEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBHMA
U MBICIMTENBHBIX MPOIECCOB, HX pPE3yAbTaToOB, BJIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoLecca U pe3yJibTaTa pelleHnss MaTeMaTHUeCKON 3ajauu;

NpeBUICTh TPYJHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTHh IPH PEIICHUH 3a/1a4d, BHOCHUTDH
KOPPEKTHUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHbBIX, HAMICHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHMBAaTh COOTBETCTBHE pEe3ylbTaTa MLEIM U  YCIOBHUAM, OOBSICHATH HPUUYMHBI
JOCTIDKEHHSI WM HEJOCTHIKCHHS PE3YJIbTaTOB JIESITeIbHOCTH, HAXOAWUTh OIMIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBmecTHasI 1eSITeIbHOCTh:

NOHUMATh M HMCIONB30BaTh MPEUMYILECTBA KOMAaHIHONW U MHIUBHIyalbHOM pabOTHI MpH
pelmieHUMM y4eOHBIX 3ajad, IPUHUMATh LEJIb COBMECTHOM [JESITEIbHOCTH, IUIAHUPOBATH
OpraHu3alMI0 COBMECTHOH pPabOThI, paclpeneniars BHIbI paboT, JOroBapUBaThCS, OOCYXKIATh
MPOIIeCC U PE3YNbTAT paboThl, 00001IaTh MHEHHUST HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBHIX (hopMax paboTel (00CykIeHHs, OOMEH MHEHHH, «MO3TOBBHIC
LITYpPMBD» M HHBIE), BBINOJHATH CBOIO 4YacTb pabOThl W KOOPAMHUPOBATb CBOM JEHCTBHS C
JIPYrUMH YJIEHAaMH KOMAaH]Ibl, OLEHMBATh KadeCTBO CBOETO BKJIAZa B OOMIMKA MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca o0y4aronIuiicss HAY9IUTCS
CBOOO/JIHO OMNEPUPOBATH OCHOBHBIMH TOHSATHUSMH CTEPEOMETPUH TMPU pEIICHUH 3a7ad |
MPOBEICHUH MAaTEMAaTUICCKUX PACCYKICHHIA;
MMPUMCHATH AKCUOMBI CTCPCOMETPHH U CIICACTBUSA U3 HUX IIPU PCIICHHUU I'COMCTPUUCCKUX 3aay,
KJIACCU(UITUPOBATh B3aUMHOE DACIONIOKEHHE TIPSIMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U INTIOCKOCTEN B IPOCTPAHCTBE;



CBOOO/IHO OIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C YTJIaMH B IPOCTPAHCTBE: MEKY MPSIMBIMU B
IIPOCTPAHCTBE, MEXTY IIPSIMOM U MJIOCKOCTBIO;
CBOOOJIHO OIIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C MHOT OTpaHHUKAMU;
CBOOOZIHO  paclio3HaBaTh  OCHOBHbIE  BHUJbl MHOTOIPDAaHHUKOB (TMpu3Ma, MNHUpamMHja,
MPSIMOYTOJIBHBIN Mapasuienenunen, kyo);
KJ1accu(pUIUPOBATh MHOTOI'PaHHUKH, BEIOUPAs OCHOBaHUS JJIs KIIacCU(PUKALIUU;
CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C CEYCHHEM MHOT'OI'PAaHHHKOB TUIOCKOCTBIO;
BBIMOJIHATh HapajljieNibHOE, IIEHTPAJbHOE W OPTOrOHAIBHOE IPOEKTUpOBaHME (UTYp Ha
IJIOCKOCTb, BBIIONHATE N300paXeHus (PUryp Ha MIO0CKOCTH;
CTPOUTH CEUEHHS MHOIOI'PAaHHUKOB PA3IU4YHBIMU METOJIaMH, BBINOIHATH (BBIHOCHBIE) IJIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYHCIIAThH TUIOMIATU MOBEPXHOCTEH MHOIOrPaHHUKOB (IIpH3Ma, MUpaMuia), TeOMETPUUECKUX
TEJ ¢ IPUMEHEHUEM (HOPMYIT;
CBOOOJHO OIEpUPOBATh MOHATHSMU: CUMMETPHUsS B INPOCTPAHCTBE, IIEHTP, OCb U IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI;
CBOOOJHO OMNEpUPOBATh MOHATUSMH, COOTBETCTBYIOUIMMU BEKTOpaM M KOOpJIMHATaM B
IIPOCTPAHCTBE;
BBITIOJTHSATH JICHCTBUS HaJl BEKTOPAMH;
pemlaTh 3aJaud  Ha  JIOKa3aTeNbCTBO MAaTeMaTHYECKUX OTHOIIEHHMH M HaxOXICHHE
reOMETPUUYECKUX BEIMYUH, IPUMEHS U3BECTHBIE METO/IbI TP PEIIEHUH MaTEMAaTUYECKUX 3a1a4
IIOBBILIEHHOI'O ¥ BBICOKOI'O YPOBHS CJIOKHOCTH;
IPUMEHSATh MPOCTENIINE MPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHMKALIMOHHbBIE CUCTEMBI
P pELIEHUH CTEPEOMETPUUECKHX 3a]1aY;
U3BIIEKaTh, IPeoOpa3oBbIBATh M HHTEPIPETUPOBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (QUTypax, IPEJCTABICHHYIO HAa YepTeKaxX U PUCYHKaX;
MPUMEHSTh TONYYEHHbIE 3HAHUS HA IPaKTHKE: CPaBHUBAaTh W aHAJIMW3MPOBATh pEalbHbIE
CUTYallUu, NPUMEHATh M3Yy4YEHHBbIE IMOHATHS B IMPOLIECCE IMOMCKA pPELIeHHs MaTeMaTHYeCKH
copMyIHpPOBaHHON TMPOOJIEMBI, MOJACITHPOBATH pEATbHBIE CUTYyallMH Ha SI3BIKE T€OMETPHH,
HCCIIE0BAaTh IOCTPOEHHBIE MOJAEIU C UCIOJIb30BAHUEM I'€OMETPUYECKUX IIOHATUH U TEOpEM,
anmnapara ajnreOpsl, pelaTh IPaKTUYECKUE 3a/Ja4l, CBSI3aHHBIE C HAX0XKIEHUEM T'€OMETPUUYECKUX
BEJIMYUH;
UMETh Ipe/ACTaBIeHUs 00 OCHOBHBIX 3Talax pa3BUTUS TIEOMETPUM KaK COCTaBHOH 4YacTH
¢dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHIA.

K xonmy 11 kiacca o0yyarouiuiicss HAy4uTCs:
CBOOO/JIHO OINEPUPOBATH MOHSTUSIMH, CBSI3aHHBIMM C I[WUIMHJIPUYECKOW, KOHHUYECKOW H
cepruuecKoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOTyUEHHS;
OIIEpUPOBATh MOHATHIMMU, CBA3aHHBIMU C TE€JaMM BpAIIEHUS: IIMJIMHAPOM, KOHYCOM, chepoit u
1apom;
pacrio3HaBaTh Tejla BpamleHus (LIMIUHAP, KOHYC, cdepa M Iap) U OOBICHATH CIOCOOBI
MOJy4YEHHUs TeJl BPALLCHUS;
KJIacCU(UIIMPOBATh B3aUMHOE PACIIONI0KEHNUE CPEPBI U TIOCKOCTH;
BBIYUCIIATh BEJIWYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpalleHHs, oOBEMBI M IUIOLIAU
MIOBEPXHOCTEH MHOIOIPaHHUKOB M TeJl BpAllEHUs, N€OMETPUUYECKUX Tel C MPUMEHEHUEM
opmyu;
CBOOOJHO ONEpUpOBaTh MOHATHSMHU, CBA3AHHBIMH C KOMOMHAIMSIMM Tell BpallleHUs |
MHOTOT'PaHHUKOB: MHOTOTPAHHUK, BIIMCAaHHBIM B cdepy W ONMHCAHHBIA OKoJo chepsl, chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIN TEJIO BPALLECHUS;



BBIYHCIISITH COOTHOIICHUS MEX Y TUIOIMIAIMU TOBEPXHOCTEN U 00bEMaMH TOJOOHBIX TEJT;
n300pakaTh HM3y4yaemble (UTYpHI, BBIIOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKH U3 PHUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUs TEJl BPAILECHUS;
W3BJIEKAaTh, WMHTEPHPETUPOBATh U MPeoOpa3oBbIBATH HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (Urypax, NpeACTaBICHHYIO Ha YepTexax U PUCYHKaX;

CBOOOJJHO OIIEpPUPOBATh TOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIlEpalluy HaJ BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT;

pelars reOMETpPUYECKHE 3a/a4d Ha BBIYMCICHUE YIVIOB MEXIY HPSMBIMA M INIOCKOCTSIMH,
BBIYMCIICHHE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha IIPUMEHEHHUE BEKTOPHO-
KOOpPJAMHATHOIO METO/A IIPU PELICHNY;

CBOOO/JHO OINEpPUPOBaTh MOHATHUSIMHU, CBS3aHHBIMU C JBUXKEHHMEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA ABMKCHUM;

BBINOJHATh M300pa’keHUs] MHOTOTPAaHHUKOB M TEJ BpAIIEHUS NPHU MapajuleIbHOM IepeHoce,
LEHTPAIbHOW CUMMETPHUM, 3€PKAIbHOM CHMMETPUH, ITIPH IIOBOPOTE BOKPYI MPsMOH,
npeoOpa3oBaHus MO100Us;

CTPOUTh CEYEHUS MHOIOIPAaHHUKOB M TeJI BpAIIECHUSA: CEYEHUS LMIMHIpa (IapayielIbHO U
NEPIEHIUKYIIIPHO OCH), CEYEHHMsS] KOHYyca (IapasulelbHble OCHOBAHHUIO U IPOXOJALIME Yepes3
BEpIINHY), CEUCHMsI 11apa;

HCIIONIB30BaTh  METOABI IOCTPOEHHsI CEUYECHHMM: METOJ CIEJ0B, METOX BHYTPEHHErO
IIPOEKTUPOBAHMS, METOJ IIEPEHOCA CEKYIIEH IITIOCKOCTH;

JIOKa3bIBATh TEOMETPUYECKHUE YTBEPKACHNUS;

MPUMEHSATh  TeoMeTpuueckue  (akTel  JIs  pEIIeHUs  CTEPEOMETPUYECKHX  3ajad,
MPEANONIAraloluX HECKOJIBKO LIAaroB PELICHUs, €CIU YCJIOBHS NPUMEHEHHUs 3aJaHbl B BHOU U
HEsIBHOH opMe;

pemiatb  3aJadyd  HAa  JOKAa3aTeIbCTBO MATEMAaTHYECKUX OTHOLIEHUHM M HAXOXICHUE
TEOMETPUYECKUX BEIINYMH;

IIPUMEHATH IIPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUN
CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATh ITIOJTY4YCHHBIC 3HAHHWA HA INPAKTHKE: CPABHUBATh, aHAJIWU3UPOBAThb M OLICHUBATH
peanbHble CUTyalUH, IPUMEHATh U3YUYEHHBIEC ITOHATHS, TEOPEMBI, CBOMCTBA B IIPOLECCE MTOUCKA
pelLeHus] MaTeMaTH4YeCKU c(hOPMYIMPOBAHHON MTPOOJIEMBI, MOAEIUPOBATh peabHbIE CUTyallUuU
Ha A3BIKE T€OMETPHUH, UCCIIENOBATh IOCTPOCHHBIE MOAEIHN C UCIOJIb30BAaHUEM I'€OMETPUUYECKUX
MOHATUI M TeopeM, ammapata anreOphl, pelaTh NPAaKTHUECKUE 3a/aud, CBS3aHHBIE C
HAaXO0KJICHUEM I'€OMETPUYECKUX BEIUYMH;

UMETh TpeJACTaBIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUM KaK COCTaBHOM 4YacTu
(GbyHIaMeHTa pa3BUTHSI TEXHOJIOTH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaunmenoBaHue pa3ieioB U TeM (uudposbIe)
n/n NPOrpamMMbIl Bcero Konrpoabubie | Ipakririeckie o0pa3oBaTesIbHbIE
padoTbI padoTsI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
5 B3anMHoe pacnonoxeHne NpsMbIX B 5 1
IPOCTPAHCTBE
3 [TapannensHOCTh MPSAMBIX U TUIOCKOCTEH B 8
IPOCTPAHCTBE
4 [TeprieHANKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
5 VYTi1bl ¥ paccTosTHUA 16 1
MHoOrorpaHHuKu 7 1
7 BexTops! B mpocTpaHcTBE 12
3 HOBTOPCHI/IG, 000011IeHe U cucTeMaTU3aLus 5 5
3HaHUHN
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KIIACC

KounvecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uudpoBbie
Ne ni/nn P Kontpoubnsie | IIpakTnueckue (upp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
1 AHanuTHYEeCKask TEOMETPHUS 15 1
) [ToBTOpenue, 06001IcHIE U 15 1
cucTeMaTU3alus 3HaHU!
O0BEM MHOTOTpaHHUKA 17 1
Tena BpaieHus 24 1
5 [Tnomany moBepXHOCTH U 00BEMBI 9 1
KPYTJIBIX T
6 JIB1rxeHust 5 1
7 [ToBTOpeHwme, 0606H1eHIEe u 17 9
CHCTEeMaTHU3allusl 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0
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ITOYPOYHOE INIJTIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoJsmnuecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoTbI

Hara
HU3yYeHUS

OcHoBHBIE TpaBUIia H300pAKEHUS HA
PHCYHKE TUIOCKOCTH, TTapaJUICITbHBIX TPSIMBIX
(OTpe3KOB), cepeAMHBI OTPE3Ka

ITonsTHSA cTEepeoOMeTprHN: TOUKA, IpsMas,
TJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
npaBujIa U300pKCHUS HA PUCYHKE
IJIOCKOCTH, MapaJlJICIbHBIX IMPSAMBIX
(OTpe3KoB), cepeAHbI OTPE3Ka

[MoHsTHSA: TepeceKarOIIMECs TIIOCKOCTH,
MIEPECEKAIOIIUECS MPSIMasi U TUIOCKOCTb;
MOJTYIPOCTPAHCTBO

[TousTHs: nepecekaroyecs MIOCKOCTH,
HepeceKaroIuecs npsiMas U III0CKOCTb;
IIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHe MPOCTEHIIINX
IIPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOMUX 00HEKTOB

MHororpaHHUKH, ©300pakKeHNEe MTPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIUX 00bEKTOB

AxcroOMEI CTCPCOMCTPUHU U TICPBLIC
CJIICACTBUS U3 HUX

AXCHUOMEI CTCPCOMETPUHU U IICPBLIC
CIICACTBUSA U3 HUX
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AKCHOMBI CTEPEOMETPUH U TIEPBBIE
cnenctBus u3 HuX. CriocoObl 3aaHus
MPSAMBIX U IJIOCKOCTEW B TPOCTPAHCTBE.
O0603HaYeHUS MPSMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMupl, Kyoa u

MPU3MBI, KOTOPBIE IPOXOT Yepe3 ux peopa.

N3o0pakenne nepeceyeHus MoTydIeHHBIX
IIJIOCKOCTEN. PackpalmBanue nocTpoeHHBIX
CeUeHHH pa3HbIMH LIBETAMU

11

N300pakeHne ceueHnil nmupamMupl, Kyoa u

MPU3MBI, KOTOPBIE IPOXOASAT Yepe3 ux peopa.

N3o0paxkeHue nepeceueHus moxyuyeHHbIX
IJI0CKOCTeN. PackpalurBaHue oCTpOEHHBIX
CEYEHUI Pa3HBIMU LIBETaMU

12

N3o0pakeHre ceueHni MupaMuibl, Kyoa u

NIPU3MBI, KOTOpPBIE TPOXOAAT Yepe3 ux péopa.

N300pakeHne nepeceueHust Moay4eHHbIX
mIockocten. PackpaiivBanue mocTpOEeHHbBIX
CEYEHUH Pa3HBIMM LIBETaMU

13

N300paxeHne ceueHuil mupamuipl, Kyoa u

IIPU3MBI, KOTOpPBIE MIPOXOAAT Yepe3 ux peopa.

N306paxenue rnepeceuyeHus NoaydeHHBIX
mIockocTen. PackpamBanue mocTpOeHHbBIX
CCUCHUI Pa3HbIMU LIBETAMHA

14

Merton cnenoB A IOCTPOCHUS CEUEHUH

15

Mertop cienoB AJid MOCTPOCHUS CEYEHU M.
CBolicTBa niepece4eHnii MpsIMbIX U
IJIOCKOCTEH

16

Merton cneaoB sl HOCTPOEHUS CEYEHU M.
CBoiicTBa nepeceyeHrii MpsIMbIX U
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IJIOCKOCTEN

17

[TocTpoeHue cedyeHuii B mupamuie, Kyoe mo
TpéM TOoukam Ha pébpax. Cozanue
BBIHOCHBIX YEPTEKEHN M 3aMUCh IAaroB
MTOCTPOCHUS

18

[TocTpoenue ceuenuit B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh IIAaroB
IIOCTPOCHUS

19

[TocTpoenue ceuenuit B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh IIAaroB
IIOCTPOCHUS

20

[TocTpoenue ceueHuit B nmupamue, Kyoe mo
TpéM ToukaMm Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 11AaroB
IIOCTPOECHUS

21

[ToBTOpenue manumerpun: Teopema o
IPONOPIUOHAIBHBIX oTpe3kax. [logobue
TPEYroJIbHUKOB

22

[ToBTOpenue muanumerpuu: Teopema
Menenas. PacdyeTsl B cedeHHMAX Ha
BBIHOCHBIX UepTexax. Mlcropus pasBuTus
MJIAHUMETPHUHU U CTEPEOMETPUH

23

Konrponbnas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOe pacnonokeHne npsiMbIX B
npoctpancTBe. CKpenMBarOIUeCs MPsIMbIE.
[Tpu3Haky CKpEIMBAIOIUXCS PSIMBIX.
[TapanienpHble IpsIMBbIE B IPOCTPAHCTBE
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25

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH NPSIMOW MapajlieIbHON
JTAHHOW MPAMOM, IPOXOASIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIIEH HA TaHHOU
npsmon. JleMma o nepeceueHuun
NapauIeIbHBIX MPSAMBIX IIIOCKOCTHIO

26

[TapamnenpHOCTB Tpex NpsAMBIX. Teopema o
TpEX MapajuIeIbHbIX NPsAMBIX. Teopema o
CKPEILUBAIOIINXCSI PSAMBIX

27

[TapannensHoe npoekTupoBaHue. OCHOBHBIE
CBOICTBA MapaIeNILHOIO TPOSKTUPOBAHHUS.
N3obpakenne pa3HbIX GUTYp B
napauienbHON IPOESKIUU

28

IlenTpanbHas IpoeKuus. YTOII C
COHAIIPABJICHHBIMH CTOPOHAMM. YTOJ MEXKIY
PSIMBIMU

29

3agauy Ha J0Ka3aTeNIbCTBO U MCCIIEI0BaHHUE,
CBSI3aHHBIE C PACIIOJI0KEHUEM IIPSAMBIX B
IPOCTPAHCTBE

30

ITonsATHSA: MapaJUIEIbHOCTD PSIMOU U
IUIOCKOCTH B IpocTpaHcTse. [Ipusnak
[1apaJUIEIbHOCTH IPAMOM U INIOCKOCTH.
CBolicTBa napaebHOCTH NPSIMOM U
IJIOCKOCTH

31

['eomeTpryeckue 3a1a4u Ha BBIYMCICHUE U
JIOKa3aTeNbCTBO, CBSA3aHHBIE C
[IapaJJIEIIbHOCTBIO IIPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

32

HOCTpOCHI/Ie CCUCHU:, TPOXOAAIICTO YCPE3
JaHHYIO ITPSAMYIO Ha YEPTEKE U
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[apaJyIeIbHOr 0 Apyrou npsmoi. Pacuér
OTHOLIEHUH

33

[TapannenpHas MpoOeKIus, IPUMEHEHUE JIIs
MOCTPOEHUS CEUEeHUH KyOa u
napayenenunena. CBoicTBa
napasuieNienune1a u mpusMbl

34

[TapannensHbie iockocTh. [Ipu3Haku
NapauIeIbHOCTH IBYX ITOCKOCTEN

35

Teopema o napaieabHOCTH U
€MHCTBEHHOCTH IIJIOCKOCTH, TPOXOJIAIIEH
4yepe3 TOUKY, He IPUHAUIEKALTYIO TaHHOU
IUIOCKOCTH U CIIEACTBUS U3 HEE

36

CBoiicTBa napajuieIbHbIX TIJIOCKOCTEH: O
napayieIbHOCTU MPSMBIX IepeceueHus Mpu
MEPECEUCHUH JIBYX MapajuIesIbHbIX
MIJIOCKOCTEN TPeThei

37

CaoiicTBa napajjieabHbIX IIOCKOCTEH: 00
OTpe3Kax MapajieNbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEX]y NapaljieIbHbIMU
IJIOCKOCTSIMM; O TIEPECEUEHHUH MTPSIMOU ¢
JBYMsI ITIapaJIJICIIBHBIMU IIOCKOCTSMU

38

[ToBTOopenue: Teopema [Tudaropa na
IJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYT OJIBHOT'O TPEYT OJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuienenuneaa

41

Brruncnenue 1inH OTpe3KOB B KyOe 1
MPsIMOYTOJILHOM Mapauiesenuresie

42

HepHCHI[I/IKy.]IHpHOCTB HpHMOﬁ H IIJIOCKOCTH.
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[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

HepHeHI{I/IKy.HHpHOCTB HpHMOﬁ " IIJIOCKOCTH.

43 IIpu3Hak nepneHAUKyIIPHOCTH NPSIMOU U
IJIOCKOCTH
Teopema o CylIeCTBOBaHUH U

44 €MHCTBEHHOCTH IPSIMOU, POXOAIICH
yepe3 TOYKY IPOCTPAHCTBA U
NEePIEeHIUKYISIPHON K MIIOCKOCTH

45 [T1n0cKOCTH U NEPHEHIUKYIIIPHBIE UM
IIPsIMbIE B MHOI'OIPaHHUKAX

46 [T1n0cKOCTH U IEpIEHAUKYIIIPHBIE UM
MpsIMbIE B MHOIOTpaHHUKaX

47 [lepnenaukynsp u HakioHHas. [Toctpoenue
MEePIEHANKYJIAPA U3 TOYKH HA MPSMYIO

48 [Tepnenaukynsip u HakJIoHHAs. [locTpoenue
NEePIEeHIUKYIIsIpa U3 TOYKU Ha MPSAMYIO

49 TeopeMma o Tpéx neprneHaAuKysIpax (mpsmas
u oOparHas)

50 TeopeMa o Tpéx nepneHauKysapax (mpsmas
1 oOpaTHas)

51 Yron Mexay CKpeIMBaOIIUMUCS IPSIMBIMU

59 [Tonck nepneHANKYISIPHBIX MPSAMBIX C
MTOMOIIBIO MEPIIEHIUKYISPHBIX TIIOCKOCTEN

53 OpTOrosajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceuenmit Kyoa, IpU3MBI,

54 MPaBUIIbHON MUPaMUIbI C TOMOIIbIO
OpPTOTrOHAJIBHOW MPOEKIIUH

55 [TocTpoenue ceueHuit Kyoa, MpU3MBI,
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IIPaBUJILHOM ITUPAMUBL C IIOMOILBIO
OpPTOrOHAJILHOW MTPOEKIINH

56

CuMMmeTpust B IPOCTPAHCTBE OTHOCUTENIBHO
riockocTH. [1mockocTu cummeTpuii B
MHOTI'OTpaHHHMKaX

57

[Ipu3Hak nepneHuKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIEJCTBUE CHUMMETPHUU

58

IIpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
pPaccTOSTHUM OT TOYKH 0 IUNIOCKOCTH

59

[IpaBunbHBIE MHOTOrpaHHUKHU. Pacuér
pacCTOSTHUM OT TOYKH JI0 IMITIOCKOCTH

60

Croco0bI OMyCTUTD MEPIICHIUKYIISIPHI:
CUMMETpHUS, CABUT TOUYKH IO MapaieIbHON
psSMOM

61

CrBur no HenapauienbHON IPSIMOH,
W3MEHEHHUE PACCTOSTHUI

62

KonTtponbsHas pabora "Bzanmuoe
pPacronIoXKeHUe NMPSMBIX U IJIOCKOCTEN B
npocTpaHcTse"

63

IToBTOpEHME: Yroa MeX Ay NPSMBIMHU Ha
IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYT OJIBHUKE, TEOpEMA
KOCHUHYCOB

64

[ToBTOpEeHuE: yrom Mexay
CKpELIUBAIOIIUMHUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMCTpI/I‘ICCKI/Ie MCTO/bI BEIYHUCIICHUA YyIJla
MCKAY IIPAMBIMH B MHOT'OI'PaHHHKAX

66

JByrpanHsbiil yroi. CBOMCTBO JIMHEWHBIX
YIJI0B IBYTPaHHOIO yria
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67

[lepnien nukynsipasie miockoct. CBOICTBA
B3aUMHO MEPIEHIUKYISPHBIX MIJIOCKOCTEN

68

[Tpu3Hak nepneHIuKyIIPHOCTH TUIOCKOCTEN;
TEOpEeMa O IPSIMOU IepeceyeHus ABYX
IIJIOCKOCTEH NEePIEHIUKYIISIPHBIX TPEThEU
IJIOCKOCTH

69

[TpsiMoyronbHBIN Napaenenunen; Kyo;
U3MEpPEHUs], CBOMCTBA MPSMOYT OJIBHOTO
napasuiesenune1a

70

TeopeMa 0 n1raroHay MPAMOYTOJIBHOTO
napajuleJenune1a u caeacTBUeE U3 Heé

71

CrepeomeTpuuecKie U MPUKIAIHbIE 331a4H,
CBSI3aHHBIE CO B3aMMHBIM PACIIOJIIOKEHUEM
MPSAMBIX U TTIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIIHECS MIPSIMbIE,
napajuieibHbIe INIOCKOCTH B CTaHAAPTHBIX
MHOTOTpaHHHUKaX

73

Hapa apaJlsICJIbHBIX IUIOCKOCTEH Ha
CKpCHIMBAOIINXCA IIPAMBIX, PACCTOSIHUEC
MCKAY CKpCHIUBAOIUMHUCA ITPAMBIMUA B
MMPOCTBIX CUTYallUAX

74

Paccrosnue ot Touku 10 IIJIOCKOCTH,
pacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

75

Brruncnenue pacCTOSHUN MEXY
CKPELIMBAIOIIMMUCS TPSIMBIMH C IIOMOIIBIO
NEePIEHANKYIIAPHON IUIOCKOCTH

76

TpéXrpaHHblid yroi, HEpaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB UL
TPEXTPAHHOIO yrila
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DneMEeHTHI CPepUIeCKOil TEOMETPHH:

" reojie3nvecKre JTUHUU Ha 3emiie 1

78 KontponbHas padora "Yrisl u paccTosHus" 1

79 Cucremartuszanus 3HaHui "MHOrOrpaHHUK U 1
€ro AJIEeMEHTHI"

80 [Mupamuna. Bunsl nupamua. [IpaBunsHas 1
npamMuIa

81 [Tpusma. [Ipsmasi 1 HaKJIOHHAS TPU3MBI. 1
[IpaBuiibHas npusma

82 IIpsimMoit mapasuienenunesn, npsMoyroJbHbIN 1
napaijenenunes, Kyo

83 Brimykisie MHOrorpanauku. Teopema 1
Ditnepa
Brinykisie MHOrorpanHuku. Teopema

84 DOitnepa. [IpaBubHBIC U TTOTYIPABUIIBHBIC 1
MHOT'OI' pPaHHHUKH

85 Kontponbaas padora "MHoOrorpanHauku” 1

86 [TonsiTue BeKTOpa Ha MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3HocTh BEKTOpOB 1

89 [TpaBuio nmapannenenumnena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1

o1 Paznoxenue BekTopa o 6azucy Tpex 1
BEKTOPOB, HE JIKAIINUX B OJHON IIIOCKOCTH

92 CkasipHOE TTPOU3BEICHUE 1

93 Borunicnenue yria Mexay BEKTOpaMH B 1

IIPOCTPaHCTBE
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94 [Tpocreiimue 3a1a4u ¢ BEKTOpaMu 1
95 [Tpocreiimme 3aga4u ¢ BEKTOpaMu 1
96 [Ipocrelimue 3a1a4u ¢ BEKTOpaMHu 1
97 [TpocTeiimne 3ajaun ¢ BEKTOpaMu 1
98 O060011eHNe U cUCTeMaTH3aIMsl 3HAaHUH 1
99 O06o00meHne 1 cucTeMaTH3aIus 3HAaHUK 1
100 HrtoroBast KOHTpoJIbHAs paboTa 1
101 HToroBast KOHTpoJIbHas paboTa 1
102 O060011eHNe U cUCTeMaTH3alMsl 3HAaHUH 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KIIACC

KounvecTBO 4acoB JIeKTPOHHBbIE
Hara nugposbie
Nen/m | Tema ypoka Kontpoasnbie | IlpakTnyeckue
Bcero H3y4eHusi | oOpa3oBaTe/bHbIEC
padoThbI padoThbI
pecypcsl
1 [ToTOpenue Temul "KoopauHaTsl BeKTOpa 1
Ha TJIOCKOCTH U B MPOCTPaHCTBE"
5 [ToBTOpenue temsl "CkansipHoe 1
IIPOU3BE/IEHUE BEKTOPOB"
3 IToBTOpeHue TeMsbl "Brluncienue yria 1
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpEeHME TeMbl "Y paBHEHUE TIPSIMOH, 1
MPOXOJAIIEH Yepe3 IBE TOUKU"
5 VYpaBHEHME IIJIOCKOCTH, HOpPMaJlb, 1
ypaBHEHHE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe nponssencHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IPOrpaMMHUpPOBaHUE
9 JIuHeliHble HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMHUPOBaHUE
10 AHanuTHYECKUE METOBI pacuéra yria 1
MEXy IPSIMBIMA B MHOTOI'PaHHUKAX
11 AHanuTHYECKUE METOBI pacyéra yria 1
MEX]y IJIOCKOCTSMU B MHOIOTpaHHHKaX
12 dopMyita pacCTOSIHUSA OT TOYKHU 10 1
IJIOCKOCTH B KOOpIMHATaX
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13

Haxoienue pacCTOSHUM OT TOYKU 10
IUIOCKOCTH B KyOe

14

HaxoxneHune pacCcTOsIHUM OT TOYKH 10
IIJIOCKOCTH B IIPABUIIBHOW NMUPAMHU/JIE

15

KonTtponbHas pabora "AHanuTudeckas
reomeTpus"

16

CeueHus MHOT'OI'PAaHHUKOB: CTAHAAPTHBIC
MHOT'OI'paHHUKU

17

CeuecHus MHOTI'OI'PAaHHUKOB: MCTO CJICIOB

18

CeueHust MHOTOTPAaHHUKOB: CTaHIaPTHBIE
MJIOCKOCTH, MEPECEUEHUS MPSIMBIX U
IJIOCKOCTEHN

19

HapaJ'IJ'ICJ'IBHBIC IPpAMBIC U IIJIOCKOCTH :
napajiCIbHbIC CCUCHUS

20

[TapanienpHble MpsIMbIE U MJIOCKOCTHU
pPacy€T OTHOLIEHUI

21

[TapannenbHbIE TPSMBIE U TNIOCKOCTH:
YIJIBI MEKTY CKPEILIMBAOIIUMHUCS
MPSAMBIMU

22

IlepnieHIuKyIIApHBIEC IPSIMBIE U
IJIOCKOCTH: CTaHJapTHBIE Mapbl
NEPIEHIUKYIAPHBIX IIIOCKOCTEN U
IPSIMBIX, CHMMETPUN MHOIOTPaHHUKOB

23

IlepnieHiuKyIspHBIE IPSIMBIE U
IUIOCKOCTH: TEOpEMA O TPEX
HEepIEeHIUKYIIApax

24

IlepneHuKyISIpHBIE TIPSIMBIE U
IIJIOCKOCTH:: BBIYUCIICHUSA JJIMH B
MHOI'OIPaHHHUKAX

25

[ToBTOpEHME: TUIONIAAN
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MHOTOYT OJTbHUKOB, (POPMYIIBI AJIs1
TIomazAei, CooopaXkeHust mogo0us

26

[ToBTOpEHUE: TUTONIA M
MHOT'OYT OJIbHUKOB, (DOPMYJIBI JIJIs1
TIOMIa IeH, COOOpakeHUS TO100UST

27

IToBTOpEHME: MIIOIanH
MHOTOYT OJIbHUKOB, (POPMYJIBI A5
TIoMazAei, CooOpakeHust moa00us

28

[Lnomaau ceyeHnii MHOTOrpaHHUKOB:
TJIOLIAN TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHHUsI MOT00HS

29

IInomanyu ce4yeHnii MHOIOTPaHHUKOB:
IUIOIIAIU TIOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKeHUs MOA00us

30

KonTtponbshas padora "IloBTopenue:
MHOT'OTpaHHUKH, CEYEHUS
MHOI'OI'PaHHUKOB"

31

O6Bém Tena. O0BEM MPSMOYTOIBHOTO
napaJulenenuresa

32

3anauu 00 ynBOSHHH Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKIINH yIia

33

CrepeoMeTpruYecKre 3a/1adr, CBSI3aHHbIE C
00bEMOM MIPSIMOYTOJILHOTO
napajiesenuneia

34

[TpuknanHeie 3aa4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00BbEMA PSIMOYTOJIEHOTO
napasuieJenunena

35

O0bEM IpsIMON TPU3MBI

36

CrepeoMeTpruyecKue 3aJjauu, CBSI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB MPSMOM MPU3MBbI
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HpI/IKHa,Z[HLIe 3aga4yu, CBA3aHHBIC C

37 00BEMOM TIPSIMON TTPU3MBI
Brruncnenne 06bEMOB Tell C TOMOIIBIO

38 ornpenenéHHoro narerpana. O0bpém
HAaKJIOHHOW IPU3MBI
Brruncnenne 00bEMOB TeJl C TOMOILBIO

39 ornpenenéHHoro uarerpana. O0bEM
MU PaMHU/IBI

40 dopmyna 00béMa mupamuibl. OTHOIIEHHE
00BbEMOB MUPaMHU/I C OOIIUM YIIIOM

41 dopmyna 06béMa nupaMusl. OTHOLIEHHE
00bEMOB MUPaMHUJ ¢ OOIIUM YIIIOM

4 CrepeoMeTpruyecKue 3aJauu, CB3aHHBIE C
00bEMaMH HAKIIOHHOW TTPU3MBI

43 CrepeoMeTpruuecKue 3aauu, CBI3aHHBIE C
00BEMaMH TUPAMHIBI
[Tpuknagaeie 3axaun 1Mo Teme "O0BEMBI

44 Ten", CBA3aHHBIC C 00HEMOM HAKIOHHOM
MPU3MBI

45 [Tpuknanueie 3agaun 1o Teme "OOBEMBI
Ten", cBsi3aHHBIE C 00BEMOM MTUPAMMU/IBI

16 [Tpumenenue 00bEMOB. Boruncnenue
paccTOSTHUS 10 TIOCKOCTH

47 KonTtponbshas padora "O0bémM
MHOTrOrpaHHHKa"
[{unuHapuyeckas MOBEPXHOCTb,

48 00pa3yroIne UITHHIPHIECKOMI
MTOBEPXHOCTH

49 Hunuaap. [Ipsamon KpyroBou HUIMHAD.

[Tomaas MOBEPXHOCTH IIUIHMHAPA
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Konuueckast moBepXHOCTb, 00pa3yromiue

S0 KOHMYeCcKoM noepxHoctu. Konyc

51 Ceuenne KoHYycCa MIOCKOCTHIO,
MapasuieIbHON MIIOCKOCTH OCHOBAHUS

59 Yceuénnsrii konyc. M3o0pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommans 60KOBOM TOBEPXHOCTH U
IIOJIHOM TIOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI OBEPXHOCTH U
MOJTHOW MTOBEPXHOCTH KOHYCa
CrepeoMeTpuyecKkue 3aaun Ha

55 JIOKa3aTeJIbCTBO U BLIYMCIICHHE,
MIOCTPOCHUEM CCUCHUH IVIIMHIIPA, KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

56 JI0OKA3aTeNIbCTBO U BBIYMCIICHUE,
MIOCTPOEHUEM CEUEHUH IIMIINHIPA, KOHYyCa

57 [Tpuknanueie 3aa4u, CBA3aHHbIE C
[UTHHIPOM

58 [TpuknamHbIie 3a1a4H, CBSI3aHHBIE C
[UJITHAPOM

59 Cdepa u map
[Tepeceuenuie chepsl u mapa c

60 rtockocThio. Kacanue mapa u chepbl
IJIOCKOCTHIO. Buj 1 n300paxeHue mapa
[Tepeceuenue chepsl U mapa c

61 mockocThio. Kacanue mapa u cdepsl
MJIOCKOCTHIO. By 1 n300pakeHue mapa

62 Ypasuenue chepsl. [Lnomans chepsr u eé

qacTen
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63

Cummerpus chepsl u mapa

64

CrepeomeTpuueckue 3a1a4 Ha
JI0OKa3aTeJIbCTBO U BBIYMCIICHHUE,
CBsA3aHHbIE CO CEepoil U 1apom,
MMOCTPOCHUEM HX CEYEHHI TIIOCKOCTHIO

65

CrepeomeTpuuecKue 3a1a4 Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoii U mapom,
MTOCTPOCHUEM MX CEYCHHM MIIOCKOCTHIO

66

[IpukiagHeie 3a1a4n, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTHU, CTaHIapTHBIE
mogoous

68

Paznuunnie KOM6I/IHaI_II/II/I TCJI BpallCHUA U
MHOT'OI'PpaHHUKOB

69

3amauu o Teme "Tena u MoBEepXHOCTH
BpaieHus"

70

3anauu o reMe "Tena u moBepxXHOCTU
BpaieHus"

71

Kontponbnas pabora "Tena u
MOBEPXHOCTH BpalieHus"

72

O0beéM mumuHApa. Teopema 00 00bEMe
MIPSIMOT'O IIVJTHH]IPA

73

Brruncienne o0ObEMOB TEJI € TTOMOIIBIO
ornpenenéHHoro uarerpana. Oobpém
KOHYCa

74

[Tnomaayu GOKOBOI U IMOJIHON
MOBEPXHOCTH KOHYCA

75

CTCpeOMCTpI/I‘{eCKI/Ie 3aJa4yu, CBA3aHHBIC C
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BBIYHCIICHHEM 00BEMOB IMIUH/PA,
KOHYCa

76

[Tpuknagaeie 3apauun 1Mo Teme "OOBEMBI 1
TIJIOMIAM TTIOBEPXHOCTEH Ten"

77

OO0OBEM 11apa U MAPOBOro CEKTOPA.
Teopema 06 00béme trapa. [Lnomans
chepol. CTepeoMeTpUyYeCKHe 3a1auH,
CBSI3aHHBIC C BBIYMCIICHHEM 00bEMOB
mIapa, IapoBOro CErMeHTa U IapOBOTo
CEKTOpa

78

[Tpuknanusie 3agaun 1o Teme "OObEMBI
Ten", CBSI3aHHbIE C 00BEMOM I1apa u
10360 chepbl. COOTHOIICHUS MEXKTY
TUIOMIAIIMU TTIOBEPXHOCTEH U 00bEMaMuU
IMOJOOHBIX TEN

79

[TomoOHBIE TENa B TPOCTPAHCTBE.
N3menenune o0bEMa mipu mo1oomm.
CrepeoMeTpuyecKue 3aauu, CBSI3aHHBIC C
BBIUHMCIECHHEM 00BEMOB TEJI U IUIOMIAAEH
MMOBEPXHOCTEN

80

KonTtponbsnas padora "Tlnomaau
MOBEPXHOCTU ¥ 00BEMBI KPYTIIBIX Te"

81

JBmwxenus nmpoctpancTBa. OToOpaskeHUsI.
JIBmxeHus u paBeHcTBO ¢uryp. OOmue
CBOICTBA JBMKEHU

82

Bupl nBukeHunid: mapaniaenbHbIid
MEepPEHOC, IIEHTPAIbHAS CHMMETPHS,
3epKaJibHasi CHMMETPUSI, TOBOPOT BOKPYT
pAMOK

83

[TpeobpazoBanus nmogodbus. [Ipsmas u
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cdepa Dilepa

84

FCOMeTpI/I‘IeCKI/Ie 3a/la4r Ha MIPUMCHCHUC
JBHMXXCHUA

85

KonTponbsHas padora "BekTopsl B
MPOCTpaHCTBE"

86

O6o06maromiee moBTopeHue 11 moHaTuii u
MeTOoJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTHU3allsl 3HAHUI:
"[TapannenbHOCTh NPSAMBIX U ITIOCKOCTEHN
B IIpoCTpaHcTBE"

87

O6o6matoniee nosropenue 11 nouaruit u
MeTO0/10B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3alMsl 3HaHUI:
"Bektopsl B ipocTpaHcTBe"

88

O6o06maromiee moBTopenue 11 mouaTuii u
MeTOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMsl 3HaHUI:
"BekTopsl B ipocTpaHcTBe"

89

O6o06maromee moBTopeHue 11 moHaTuii u
MeTOoJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTU3aIHsl 3HAHUI:
"OO6BeM MHOTOrpaHHHUKA"

90

O6o06maromee moTopeHue 11 moHATHiA u
MeTO0/10B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEeMAaTHU3aIMsI 3HAHUM:
"O6beM MHOrOrpaHHuKa"

91

O6o6maroriee nopropeHue 11 noHaTuit u
MeTOo/10B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIHMsI 3HAHUI:
"TInomaayn NOBEpXHOCTH U 00BEMBI
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KpYIJIbIX Ten"

92

Ob6o6maromee nopropeHue 11 noHATuit u
MeTOoJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIHsI 3HAHWIA:
"TInoraay MOBEpXHOCTH B 00bEMBI
KpYTrJbIX Ten"

93

HroroBas KOHTPOJIbHAaA pa60Ta

94

Hrorosast KOHTpobHAs paboTa

95

[ToBTOpEeHue, 0600IICHNE U
cUcTeEMaTH3aUg 3HAaHUU

96

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKu 1 €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

97

HcTopus pa3BUTHS CTEPEOMETPUM Kak
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHH

98

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HayKU U €€ poiib B PA3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HAayKU U €€ poiib B PA3BUTHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUH

100

HcTopus pa3BUTHS CTEPEOMETPHUM KaK
HayKH U €€ pOjb B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUH
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HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U e€ polib B Pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U

101

KOMITBIOTCPHBIX TEXHOJIOT UM

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKu 1 €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U

102

KOMITBIOTCPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

102
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YYEBHO-METOJUYECKOE OBECINIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI )11 YYEHUKA

YMK JI. C. Atanacsana u ap., 10-11 kmacc

1. 'eometpus. Yuebnuk ans 10-11 knaccoB 0011e00pa3oBaTeIbHbIX YUPEXKACHUN: 0a30BbIN U
npodunbHblit ypoBHU / JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues u ap. - M.:
«IIpocBemenuey, 2022. — 255 c.
METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA
YMK JI. C. Aranacsna u ap., 10-11 xnace

1. 'eometpus. Yuebnuk ans 10-11 knaccoB 001ieo0pa3oBaTeIbHbIX YUPEKACHUN: 0a30BbIN 1
npodunsHbiil ypoBHU / JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues u np. - M.:
«IIpocemenue», 2022. — 255 c.

2. 'eometpus. unakruyeckue marepuainsl. 10 kinacce. bazoBslii u npodunbHbiil yposau / b. T'.
3uB. — M.: «IIpocBemenuner, 2022. — 144 c.

3. l'eomerpus. dunaktudyeckue Mmarepuanisl. 11 kimacc. ba3zoBerit u npodunsueiii ypouu / b. I
3uB. — M.: «IIpocBemenuey, 2022. — 144 c.

4. 'eometpus. Koarponsubie padotsl. 10-11 kmace / M. A. Muenckas. — M.: «[IpocBemieHue»,
2022. - 64 c.

5. 'eometpusi. Pabouast Tetpanp. 10 xmacc. ba3oBbiit 1 npouiIbHBINA YpOBHH /

I0.A. I'naskoB, 1.1 FOnuna, B.®. byry3oBa — M.: «IIpocBemenune», 2022. — 80 c.

6. 'eomerpus. Pabouas terpans. 11 kinacc. bazoBblil 1 npoduibHbIN ypoBHU /

B.®. byrysos, 10.A. I'nazkos, N.1. ¥Oauna — M.: «IIpocsemenue», 2022. — 96 c.

7. l'eometpusi. Camocrositenbhbie padothl. 10 kimacc / M.A. Nuenckas. — M.: «IIpocBemenuey,
2022. — 64 c.

8. 'eomerpusi. CamocrostensHbie padboThl. 11 kmace / M.A. Nuenckas. — M.: «IIpocBemenuey,

2022. - 64 c.
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HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru/

http://www.openet.edu.ru/

WuTtepHeT-nojiepxkka yunrenei matematuku http://www.math.ru/

Allmath.ru — Bcst MmaTtemaruka B oqaom mecte http://www.allmath.ru/

Exponenta.ru: obpa3oBaresbpHbIi MaTeMaTH4ecKuii cait http://www.exponenta.ru/
I'eomerpuueckuii mopran http://www.neive.by.ru/

3anauu 1Mo reoMeTpun: HHPOpMaIMOHHO-TTOMCKOBas cuctema http://zadachi.mccme.ru/
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