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HOACHUTEJBbHAA 3AIIUCKA

I'eomerpust sBisieTcss OAHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIIero
o0Opa3oBaHUs, TaK Kak 00eCIeYrBACT BOSMOXHOCTh U3YyUCHUs JUCIUILTNH €CTECTBEHHO-HAYIHON
HaIpPaBJIIEHHOCTH M MPEAMETOB I'yMaHUTapHOro Lukia. [loCKoibKy JIornyeckoe MbIIUIEHUE,
dbopMupyeMoe TpU HU3YYECHUH OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TE€OMETPHH, MPHU
JIOKA3aTeIbCTBE TEOPEM M IMOCTPOCHHM IETIOYKH JIOTHUECKHX YTBEPXKIACHUH TPH PEIICHUN
TeOMETPUYECKHX 3a/lad, YMEHHE BBIIBHUTaTh W OMPOBEPraTh THIOTE3bl HEMOCPEACTBEHHO
WCTIOJIL3YIOTCSL TIPH PEIICHUU 3a]a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH (PU3NICCKUX
3azad.

Lenbp ocBoenus mporpammbl yueOHOTO Kypca «I['eoMerpusi» Ha yriyOJI€HHOM ypOBHE —
pa3BUTHE HHIUBHIYAJbHBIX CIIOCOOHOCTEH OOYYalOMIMXCSl TPU HU3YUYEHHUH TE€OMETPUH, Kak
COCTaBJIAIONICH TpeAMEeTHOM obOmactn «Marematuka ¥ WHGOpPMATHKa» dYepe3 Oo0eCIeUCHHE
BO3MOXKHOCTH TPUOOPETEHUS U HCIOIb30BaHHs Oojiee TIIyOOKHMX T€OMETPUUYECKUX 3HAHUU H
NEUCTBUH, CHEIM(PUIHBIX T€OMETPUH, U HEOOXOAUMBIX Ui YCHEIIHOTO MPodecCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATHUKH.

[IpuopuTeTHBIMU 33/1a4aMH Kypca T€OMETPHH Ha YriyOJIEHHOM YPOBHE, PACHIMPSIOIINMU
U YCUJIMBAIOIIMMH Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCS:

pacuiMpeHue TMpPeACTaBICHHUS O TEOMETPUH KaK 4YacTh MHPOBOU KYIbTYpPHl H
(hopMUpOBaHHE OCO3HAHMS B3aMMOCBSI3U TE€OMETPUU C OKPYKAIOIIUM MHPOM;

(¢hopMUpOBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTEeMaTUYEeCKHX MOJENSAX, TO3BOJSIONIMX OMUCHIBATh M HM3y4aThb pas3HbIe SIBICHUS
OKpPYKAIOIIer0 MUpPA, 3HAHUE MOHATHHHOTO ammapata mno pasaeny «CrepeoMeTpus» ydeOHOTro
Kypca TeOMEeTPHH,

(dhopMUpOBaHHE YMEHHSI BJIaJIETh OCHOBHBIMU MOHSITHSIMH O TPOCTPAHCTBEHHBIX (hUTypax
U HUX OCHOBHBIMH CBOWMCTBAaMH, 3HaHHE TeopeM, (GopMyn M yMEHHE HX NPUMEHSATb, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTaHAAPTHBIE CIIOCOOBI PELICHUS 3aa4;

(dbopMUpOBaHHE YMEHHsS pAacllO3HABAaTh HA YEPTEkKAX, MOJCISIX U B PEATbHOM MHPE
MHOT'OI'paHHUKHU U TC€Jia BpallICHUSA, KOHCTPYUPOBATb T'COMECTPHICCKUC MOJCIIN,

(dbopMupoBanue MOHUMAaHUS BO3MOKHOCTH AKCHOMaTHYECKOT0 MOCTPOECHUS
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHUE MOHMMAHUS POJIM AKCMOMATHKH TPU TPOBEICHUH
pacCyXIeHHI;

(dbopMupoBaHHE YMEHHs BIQJETh METOAaMH JI0Ka3aTeNbCTB W AJITOPUTMOB PpEIICHHS,
YMCHHUA WX T[PUMCHATH, I[POBOAHUTH HOOKA3aTCIBHBIC PACCYXIACHUA B XOAC PCHICHUA
CTEpEOMETPUYECKUX 33Jlad W 3aJad C TMPaKTHUYECKUM CcojepkaHHeM, (GopMHpOBaHHE
MPEJICTABICHUSI O HEOOXOMUMOCTH JOKa3aTelbCTB TPU OOOCHOBAHUM MAaTEMATHYECKHX
YTBEPKJICHUM U POJIM AKCUOMATHUKH B ITPOBEACHUH JIETYKTUBHBIX PACCYXKICHUI;

pa3BUTHE U COBEPIICHCTBOBAHHUE MHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEM
06yqafoumxc;1, MO3HaBaTeIbHOU AKTUBHOCTHU, HCCICOAOBATCIbCKHUX yMCHI/II\/'I, KPUTUYHOCTU
MBINIJICHUSA, MHTCPECA K UBYUCHUIO T'COMCTPUH;

¢dbopmupoBanre (QYHKIMOHATBHOW T'PAMOTHOCTH, PEIIEBAHTHOM TE€OMETPUU: YMEHUS
pacrio3HaBaTb MPOABJICHUA TCOMECTPHUYCCKUX HOHﬂTHﬁ, O6’b€KTOB )51 3aKOHOM€pHOCTeI7I B
peaNbHbIX KU3HEHHBIX CUTYallUAX W MPHU U3YYEHUH APYTUX YyYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, MOJENUPOBAHMS pEATbHBIX CHUTYAIlMid, HCCIEI0BaHUS
IIOCTPOEHHBIX MOJEJEH, HHTEPIIPETALMU IIOJYYCHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIep)KaTeIbHBIMU JHHHUSIMU yueOHoro kypca «l'eomerpusi» B 10-11
Kkinaccax ABISAOTCA: «lIpsgmbple M TIIIOCKOCTH B TPOCTPAHCTBE», «MHOrorpanHukmn», «Tema
BpalleHus», «BEeKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «JBIKEHHUS B IPOCTPAHCTBEY.

Cdhopmynupoannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH TOHATHIMI,
PEICeBAaHTHBIMHU T'€OMETPHUH Ha YriyOin¢HHOM ypoBHE oOydenus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJepXKaTelbHbIM JIMHUAM Y4eOHOro Kypca, a (OPMHUPOBAHUE JIOTUYECKHX YMEHUI
pacmpenensieTcss He TOJIbKO IO COJEPKATENbHBIM JIMHHSIM, HO W 1O ToiaMm OOydYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOLEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHUS
®denepanbHO pabodel MporpaMMbl, pacrpeaenéHHbIM M0 ToAaM O0y4YeHHUs, CTPYKTYPUPOBAHO
TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHUAIBHBEIM BOMpPOCcCaM 00ydJaroIuecs
oOpalaniuch HEOJHOKpAaTHO. OTO TMO3BOJISIET OPraHUW30BaTh OBJIAJIEHUE T€OMETPUUYECKUMU
MOHATHSIMH M HaBBIKAMH TIOCIEAOBATEIbHO M TOCTYMATEIbHO, C COOJIOICHHEM MPUHIUIA
MIPEEMCTBCHHOCTH, a HOBBIC 3HAHWS BKIIOYaTh B OOIIYI0 CHCTEMY T'€OMETPHYCCKHX
MpeICTaBIeHUI 00y4aroUMXcs, pacmpss U yriayosss e€, oOpaszys MpoYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexo1 k M3YUCHHUIO TEOMETPUH HA YTITyOJIEHHOM YPOBHE ITO3BOJISET:

co3aath ycnoBus s auddepennmanmu  oOydyeHHs, TOCTPOCHUS WHANBHUAYaAIbHBIX
o0pa3oBaTeNbHBIX ~MpPOTpamMM, OOECNeUYUTh YIIyOJEHHOE W3YYCHHE TEOMETPHH  Kak
COCTaBJISIONIEH yueOHOTO TIpeaMeTa «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K MPOJOKEHUI0 M3YUEHHUST MaTeMAaTHKH ¢ y4ETOM BBIOOpa
Oynmymieit mpodeccuu, obecreunBasl IPEEMCTBEHHOCTh MEXIy OOIMM H MPOQECCHOHATHLHBIM
oOpazoBaHUEM.

Ha wusyuenmne yuebHOrO Kypca «l'eomeTpusi» Ha yriayOJ€HHOM ypoBHE oTBojauTcs 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B Hefienio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATUS CTEpeOMETpUU. Touka, npsiMasi, IJIOCKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOEHHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIIEICTBHS U3 HUX.

B3anMHOe pacrosioxeHue MNpsIMBIX B IIPOCTPAHCTBE: MEPECEKAIOIINECs, TapaIUICIIbHbIE U
CKpemuBaromuecs npsaMele. [Ipu3Haku ckpemuBaromuxcs npsmeix. [lapamieasHOCTs IPSAMBIX U
IJIOCKOCTEN B NMPOCTPAHCTBE: MapajulebHbIE NPSAMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpsIMBIX, MApajUIeIbHOCTh NpAMOM M IUIockocTH. [lapayuienlbHOE W LEHTpAJIBHOE
MPOEKTHUPOBaHKE, H300paxkeHne Guryp. OCHOBHBIE CBOWCTBA MapauICIbHOTO MPOSKTUPOBAHHMS.
N3o00pakenue ¢puryp B napauiesbHON NPOEKIMU. YTIIbl C COHANIPABICHHBIMU CTOPOHAMH, YTOJl
MEXKIy NPSMBIMM B IPOCTpAaHCTBE. [lapaiuienbHOCTh IIIOCKOCTEN: IMapaulelbHbIE IIJIOCKOCTH,
CBOMCTBa MapalyIeIbHBIX MI0CKOCTeH. [IpocTeiimme mpocTpaHCTBEHHBIE (UTYPHI HA INIOCKOCTH:
TETpa’aAp, NapajljIe/IeNUIIe], IOCTPOCHUE CEYCHU .

[lepnenquKynspHOCTH IPSIMOM M IUJIOCKOCTH:  IEPIEHIUKYJISPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, INPAMBIE MApPAJICIbHBIE W IEPHEHAMKYJSIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIIPHOCTH TPSIMOM M IIJIOCKOCTH, TeOpemMa O NPSAMOW IEpHEHIUKYISPHOU
mwiockocTd. OpTOroHajabHOE NMPOEKTUpOBaHME. llepneHAuKysp U HAKIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM 10 IVIOCKOCTH, MPOEKIU (PUIYphl HA TIOCKOCTb.
[lepneHquKyISAPHOCTD IUIOCKOCTEN: IPU3HAK MEPIIEHAUKYIISIPHOCTH ABYX ILUIOCKOCTEN. Teopema
0 TPEX MEPIECHAUKYIIpaXx.

VYTIuIBl B IPOCTPAHCTBE: YIOJ MEXAY IIPIMOM U INIOCKOCTBIO, IBYTPAHHBIN yIOJl, TUHEHUHBIN
yroyl JIBYrpaHHoOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBONCTBa IJIOCKUX YIJIOB
MHOTOrpaHHOro yria. CBOMCTBa IJIOCKMX M JIBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopemsl
KOCHUHYCOB ¥ CUHYCOB JUJISl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKH

Buael MHOrorpaHHMKOB, pPa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroneHas mnpusma,
npsMas ¥ HakJIOHHAs MPU3MBIL, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mebl. [lapamienenunen,
NPSIMOYTOJIBHBIN MMAapaJuleJIeIMIEe] M €ro cBoWcTBa. Kparyaillme InyTH Ha ITOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennass teopema Iludaropa. IMupamuma: n-
yrojibHasi MUpaMua, IpaBUiIbHAsA U yceu€HHas nupaMmuabl. CBoiicTBa pédep U OOKOBBIX TpaHEn
MpaBUIBHON nupamuibl. lIpaBuiibHBIE MHOTOIpDAaHHMKHU: IPAaBWIIbHAs NpPU3Ma M IIpaBUIbHAs
UpaMyu/ia, MpaBUIIbHAs TPEYrojbHasi MUpaMUAa U MPaBUIIBHBIN TeTpasap, kyO. IlpencraBnenue
O MPABWJIBHBIX MHOIOTPAHHUKAX: OKTA3IP, TOACKASAP U HKOCADIP.

Brruucienue 3eMeHTOB MHOTOTPAaHHHUKOB: pé0Opa, auaronanu, yribsl. [lnomans 60xoBoit
IIOBEPXHOCTH M IIOJHOW IIOBEPXHOCTH IMPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWI, Teopema o
OOKOBOH IMOBEPXHOCTH TPSMON mMpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTHU
IIPaBWJIBHOM NMUPaMUABL, TEOPEMA O IUIOIALU YCEUEHHON MUPaMUIBbIL.

CuMMeTpust B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIBHBIX MHOI'OI'DAaHHUKOB.
CuMMeTpuss B TNpPaBUIBHOM MHOTOIDAaHHUKE: CHMMETpHUS IapajuleNIeluIea, CUMMETPUS
MIPaBWIbHBIX IPU3M, CHMMETPHS NPABUIbHOW MUPAMUIBIL.

BexTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIICHHBIE M IPOTUBOIIOJIOXKHO HAIIpaBJICHHBIE BEKTOpHL. PaBeHCTBO



BEKTOpPOB. [IeHCTBUSI C BEKTOpAaMH: CIIOKEHHWE M BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXXEHHME BeKTOpa Ha uyucio. CBoicTBa cioxeHusi BekTopoB. CBoiicTBa
YMHOXEHHS BEKTOpa Ha yucio. [lonstue komiuianapHbie BeKTOphL. [Ipru3Hak KOMIUIaHApHOCTH
Tpéx BekTOopoB. [IpaBwio mnapamnenenunena. Teopema O pPa3oKEHUH BEKTOpAa MO TPEM
HEKOMIUIAHAPHBIM ~ BeKTOpaMm. IIpsMoyrosibHas cucreMa KOOpPJAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MEXIy KOOpAMHATAMH BEKTOpa M KOOPJAWHATAMHU TOYEK. YTOJI
MeX1y BekTopamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
11 KJIACC

Tesa BpaumieHus

[lonsaTus: UWIMHIPUYECKAs MOBEPXHOCTh, KOHWYECKash IMOBEPXHOCTh, Cdeprueckas
MOBEPXHOCTh, OOpasyouue MnoBepxHocTei. Tenma BpamieHUs: HWIMHAP, KOHYC, YCEUEHHBIN
KoHyc, cepa, map. Bzaumuoe pacnonoxxkenue cepbl U IIOCKOCTH, KacaTelbHas INIOCKOCTh K
cdepe. M300paxeHune Ten BpalleHus Ha IiockocTu. Pa3BépTka muimuHpa u konyca. CummeTpust
cdepsl U mapa.

O06bEM. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYrOJIBHOTO
napajienenunena U cienctsus nu3 He€. OOBEM NpsIMONM M HAKJIOHHOM NPU3MBI, LMIUHAPA,
nupamMuibl 1 KoHyca. O0bEM I1apa U apoBOT0 CETMEHTA.

KoMOunanuu Ten BpalleHHs U MHOTOrpaHHuUKOB. [Ipu3ma, BoucaHHass B LWJIMHID,
onucaHHasg oKkojio muwimHzApa. Ilepecedenue cdepsl U mapa ¢ miockocTeio. Kacanue mapa u
cdepsl I0cKOCThIO. [IoHsATHE MHOTOIpaHHUKA, OMIMCAHHOTO OKOJIO cephl, chepbl, BIUCAHHOM B
MHOT'OT'PAaHHUK WJIM TEJIO BpalllCHUS.

[Tnomane MOBEPXHOCTH MUIWHApA, KOHYca, miomanb cepel u e€ yacteil. [logobue B
npoctpancTBe. OtTHomeHne O0OBEMOB, TIUIOIIAJEH MOBEpPXHOCTEH MOMOOHBIX  (uryp.
IIpeoOpa3oBanue momodus, romoTteTus. PemeHue 3agay Ha IUIOCKOCTH C HCIOJIB30BaHUEM
CTEPEOMETPUYECKUX METO/IOB.

[locTpoeHue ceueHUl MHOTOTPAHHUMKOB W TeN BpalleHUA: CEUEHHUs LMIMHApA
(mapaynnenbHO W MEPIEHIUKYISIPHO OCH), CEYEHHUs KOHyca (mapajuiejbHble OCHOBAHUIO M
MPOXOJALINE Yepe3 BEpPILINHY), CEYEHUs Iapa, METOJbl MOCTPOCHUsI CEYEHHI: METOJ CJENOB,
METO]1 BHYTPEHHETO MPOEKTUPOBAHNUS, METO]] TIEPEHOCA CEKYIIIEH MIOCKOCTH.

BekTopbl M KOOpANHATHI B IPOCTPAHCTBE

BekTtopsl B npoctpaHcTBe. Onepanuu Hajl BeKTOpaMu. BekTopHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOTO yMHOXKeHHA. [IpsmMoyronbHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6asucy. KoopamHaTHO-BEKTOPHBIM METOJ MpH
pElIeHUH TeOMETPUUYECKUX 3a/1a4.

JBH:KEHHS B IPOCTPAHCTBE

JBwxenus mnpoctpanctBa. OtoOpaxkenus. [[Bmwxenus u paBeHCTBO ¢uryp. OOmme
CBOMCTBa JABWXEHUU. BuIbl NBWKEHMI: NMapalieNbHbI MEPEHOC, LEHTPAIbHAs CUMMETPUS,
3epKajbHas CUMMETPHs, IOBOPOT BOKPYT npsaAMoil. IIpeobpazoBanust nogodus. IIpsmas u coepa
Diinepa.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasknaHcKkoe BOCIIUTAHUE:

C()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOYydYaroIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHIMCKOro OOIECTBa, MPEACTAaBICHHE O MAaTEeMAaTHUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHUM, MpOIEeayp TpakIaHCKOro oOIecTBa
(BBIOOpHI, OMPOCHI U APYroe), yMEHHE B3aUMOACHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTaMH B
COOTBETCTBUH C UX PYHKIHSIMHU U HA3HAYCHUEM;

2) mnaTpUOTHYECKOEe BOCTIMTAHME:

c(OPMHPOBAHHOCTh POCCUHCKON TPaKIAHCKON WACHTUYHOCTH, YBOKEHUS K IPOIIIOMY H
HACTOSIILIEMY POCCUHCKON MaTeMaTUKH, [IEHHOCTHOE OTHOILIEHHE K JIOCTHXKEHHUSIM POCCHUHCKUX
MaTeMaTHUKOB M POCCUMCKON MaTeMaTHMYECKOM IIKOJIbI, UCIOJIb30BAHME 3THUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHME  JyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapoia, CHOPMHPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO TIOBEICHHSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM HAayKH U JAESITENbHOCTHbIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOCHUE
YCTOHYHUBOTO OYIYIIETO;

4) 3cTeTN4eCKOe BOCTIMTAHHE:

ACTETHYECKOE  OTHOIIEHHWE K  MHpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELICHUM, pacCyXIEeHUH, BOCIPUUMYHUBOCTh K
MaTeMaTUYECKUM aclleKTaM pa3IMYyHbIX BHI0B UCKYCCTBA,

5) pu3nyeckoe BocnuTAHUE:

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH MaTEMaTHUYECKHE 3HAHUSI B HHTEPECax 370pOBOTO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOaTaHCHPOBAHHBINA PEKUM 3aHITHIA U OTABIXA, peryisipHas Gu3ndecKkas akTUBHOCTB),
(u3nIecKoe COBEPIICHCTBOBAHNE TIPH 3aHATHSAX CIIOPTHBHO-03/I0OPOBUTEIBHOM JESITETLHOCTHIO;

6) Tpya0oBOE BOCIUTAHME:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIIOOMs, UHTEPEC K Pa3IMYHbIM cdepam
npo¢eCCUOHATBHOM JEATEIHPHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKECHUSIMH, YMEHUE
CoBeplIaTh OCO3HAHHBIA BBIOOp Oyayiiell mnpodeccun u peannu3oBbIBATh COOCTBEHHBIC
KU3HEHHbIE IUJIaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MaTe€MaTH4YECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELLICHUU
MPaKTUYECKHUX 331a4 MaTeMAaTHUYECKOW HaIllPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:

c(OpPMUPOBAHHOCTh 3KOJOTUYECKOW KYyJIbTYpbl, IOHUMAaHHE BIUSHUS COLUAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHME IPUPOJHONM M COLMAIBHOW CpElbl, OCO3HaHUE
rI00abHOTO  XapakTepa  JKOJIOTMYECKUX  IpoOiieM, OpHeHTaluuss Ha  IpHUMEHEHUue
MaTeMaTUYeCKUX 3HAHWN IS PEIIeHUs 3a1ad B 00JacTH OKpY’Kalolllel cpeibl, INIaHUPOBaHUE
MOCTYTIKOB U OLICHKU UX BO3MOXKHBIX TOCIIEICTBUM JIJIsl OKPYXKAIOILIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKHd W OOIIECTBEHHOW NMPAKTUKH, TOHUMAHHE MAaTEMaTHYECKOW HAyKH Kak c(epbl
YEJIOBEYECKOU JEATEIBHOCTH, ITAIIOB €€ Pa3BUTHSA U 3HAYUMOCTHU Ul Pa3BUTHs LIMBUIIM3ALINY,
OBJIAJICHUE SI3BIKOM MATEMATUKU U MaTEMATUYECKOM KYJIBTYPOH KaK CpPEICTBOM II03HAHUSA MHUPA,
TOTOBHOCTb OCYLIECTBIISATH MPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHINBUAYAIBHO U

B TpYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI

Ilo3HaBaTe1bHBIE YHHBepcAJIbHbIE YUeOHbIe JeliCTBUS

Ba3zoBble Jioruyeckue aeicTBUs:

BBISIBJISITh U XapaKTePU30BaTh CYIICCTBEHHBIC INMPU3HAKKM MATEMATHYCCKUX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXIy TMOHATUAMHU, (GOPMYIUPOBATH OMPEICNICHUs] TOHSATHA,
yCTaHABJIMBATh CYIIECTBEHHBIH TPU3HAK KIACCU(PHUKAIMKA, OCHOBAHMSA Ui OOOOIICHHS H
CpaBHEHMsI, KPUTEPUU ITPOBOAMMOI0 aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH U MPEOOPa3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHLaTeJIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTHBOpEUHs B (akrax,
JNaHHBIX, HAOMIONCHUSIX W  YTBEPXKICHHUSAX, TMpeasiaratb KpPUTEPUH [ BBISIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUIL;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX W HMHIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKJIKOUYEHUI 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITENIHO J10Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKIEHUH (IpsMble U
OT TPOTUBHOTO), BBICTpaMBaTh AapPryMEHTAIIMIO, MPUBOJIUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXK/JICHHS U BBIBO/IBI,

BBIOMpATh CHOCOO pemnieHus Y4eOHOW 3agadyu (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubonee MOAXOMANIMA ¢ Y4ETOM CaMOCTOSITENBHO BBIJCICHHBIX
KpUTEPUEB).

BazoBble uccienoBarebckme aeicTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BOIIPOCHI, (UKCUPYIOIIKE TPOTUBOpEYHe, NpoOjeMy, yCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(hopMHpPOBATh TUMOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINI0, MHEHHUE;

IIPOBOAUTH  CaMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIIEJOBaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBIICHHUS, MPOIECcCa, BBIIBICHUIO
3aBUCHUMOCTEH MeXTy 00beKTaMu, IBJICHHUSIMH, TPOLIECCaMU;

CaMOCTOATENFHO (HOPMYIHPOBATh 0OOOIIEHUST M BBIBOJIBI MO PE3YyJIbTaTaM MPOBEAEHHOTO
HaO0JII0/IeHNUs, UCCIIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
0000IIIEHHI;

[IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHUE MPOIECCA, @ TAK)KE BBIABUIaTh MPEIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCJIOBUSIX.

PabGora ¢ undgopmaumeii:

BBISBJIATH JeUIUTH HHPOPMAIMK, JaHHBIX, HEOOXOAMUMBIX UIsl OTBETa HA BOIIPOC U JJIs
pelIeHHs 3a/1a4u;

BEIOMpaTh WHGOPMANMI0O W3 HCTOYHHUKOB  PA3IMYHBIX THUIOB, aHAIM3HPOBATH,
CHUCTEeMAaTH3UPOBAaTh W HHTEPIPETUPOBATH HMHMDOPMAIMIO PA3IMYHBIX BHIOB ©  (GopMm
MIpe/ICTaBICHUS;



CTPYKTYpUpOBaTh  MHPOpPMALMIO, MpPEICTaBIATh €€ B  pa3iuuyHbBIX  (opmax,
WJUTIOCTPUPOBATH TpauUeCKy;

OLIEHUBATh HAAEKHOCTh MH(POPMALMM IO CAaMOCTOSATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHuMKaTHBHbIE YHUBEpPCAJbHbIE Y4eOHbIE NeHCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXACHHUS B COOTBETCTBUU C YCJOBHSIMH U IENSMU
06H.[€HI/I$I, SAICHO, TOYHO, I'PAaMOTHO BBIPpAXKAaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W NHCBMCHHBIX
TEKCTaxX, JaBaTh MOSICHEHUS IO XOAY peUIeHHs 3aJadd, KOMMEHTHUpPOBATh IOJTYYECHHbIN
pe3ynbTarT;

B Xo/1e OOCYXK/IEHHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMbI, POOJIEMBI,
perraeMoi 3a7aud, BbICKAa3blBaTh WJEU, HAlIEJICHHbIE HA MOUCK PELICHUS, COMOCTaBIsATh CBOU
CYXKACHHSI C CYKIEHUSMHU IPYTHX YYaCTHUKOB JIMajiora, oOOHapyXHBaTh Pa3IUYUe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe (OpMyIIMPOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIATh PE3YJAbTaThl pPEUICHMs 3a/ayd, HKCIEPUMEHTa, HUCCIENOBaHUs, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (oOpMaT BBICTYIJICHHS C Y4€TOM 3aJad Ipe3eHTalud U
0COOEHHOCTEH ayIUTOpUH.

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AeiicTBUSA

Camoopranuszauus:

COCTaBJIATH IUIAH, aJTOPUTM pEIIeHHs 3a/ladyd, BBIOMPATh CIOCOO pemeHus ¢ y4EToM
MMEIOIINXCST PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH U KOPPEKTUPOBATH
BapHAHTHI pEIICHUI ¢ y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTPO/Ib, SMOIMOHATBbHbIH HHTEJIEKT:

BJIaJIeTh HABBIKAMU [103HABATEIbHON pedIeKCUr KaK OCO3HAHUS COBEPIIAEMbIX AEWCTBUN
U  MBICIUTENBHBIX TPOIECCOB, HX pe3yabTaToOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJISl poIecca U pe3yiibTaTa pellieHrs MaTeMaTHUYeCKOH 3a1auu;

MPEeIBUIIETh TPYAHOCTH, KOTOpPble MOTYT BO3HHUKHYTh NpPH pEIICHUH 3a/layd, BHOCHUTH
KOPPEKTHBBI B JACSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBHUSM, OOBICHATH MNPUYUHBI
JOCTYKEHUS] WM HEAOCTIDKEHHS pe3yJbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1€ATEJIBHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAMBHIYaJbHOH pabOTHI mpH
pemieHUd y4eOHBIX 3aJay, NPUHUMATh 1eJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpeneisTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIaTh
MIPOLIECC U Pe3yNIbTaT pabOoThI, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpymmoBbIX (opmax paboTel (0O0CYXIeHHUsS, OOMEH MHEHHWH, «MO3TOBBIE
LITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb paOOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C
OpYTMMH WI€HaMHU KOMaHJbl, OLEHMBAaTh KayecTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT IO
KpUTEPHSIM, CHOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOEHCTBUS.

NHNPEIMETHBIE PE3YJIBTATHI



K koniy 10 kiacca oOyyaronmiics Hay4uTCs:

CBOOOJHO ONEPUPOBATh OCHOBHBIMU MOHSATUSIMU CTEPEOMETPUH TPHU PEIICHUH 3a/1ad U
MIPOBECHUN MAaTEMATUYECKUX PACCYKICHUII;

IPUMEHATh AKCHUOMBI CTEpPEOMETPUM M CJEACTBUA U3 HUX [pPH pelleHUuu
r€OMETPUUECKHX 3a/]aY;

KJ1acCU(UIUPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B POCTPAHCTBE, INIOCKOCTEN B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBATh MOHSTUSIMHM, CBSI3AHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMHU B IPOCTPAHCTBE, MEXAY MPSMOM U MIIOCKOCTHIO;

CBOOOHO OMEPUPOBATH NOHATUAMHU, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;

CBOOOJIHO PACIIO3HABATH OCHOBHBIC BHUIBl MHOTOTPAHHUKOB (IIpHU3Ma, MHPaMHIA,
MPSIMOYTOJIBHBIN Mapaenenumnen, Kyo);

KJIaccu(UIIUpPOBaTh MHOTOTPAHHUKH, BEIOUPAst OCHOBaHHSA JJIs KJacCU(UKaAIUH;
CBOOOJIHO ONEpUPOBaTh MOHATHUAMHU, CBSI3aHHBIMH C CEYEHHEM MHOIOI'PaHHHUKOB
IUIOCKOCTBIO;

BBITIOJHATH MapajiebHOe, IEHTPATFHOE U OPTOTOHAIBHOE MPOEKTUPOBaHKEe (hUryp Ha
TUIOCKOCTB, BBITIOJIHATE H300paxeHus: GUTyp Ha IUIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOTPAaHHUKOB PA3JIMYHBIMU METOJAMHU, BBINOIHATH (BHIHOCHBIE)
IUIOCKHE YEPTEXKH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IUIOU[AJAM  THOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUAaa),
F€OMETPUYECKHX TeJl C MPUMEHEeHUueEM GopMyI;

CBOOOJIHO ONEpUPOBATh TMOHATUAMHU: CUMMETPHs B NIPOCTPAHCTBE, IIEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (UTYPHI;

CBOOOHO ONEPUPOBAThH MOHATHIMH, COOTBETCTBYIOIUMHU BEKTOpaM U KOOpAUHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATD JICUCTBHS HaJl BEKTOPAMH;

pemaTth 3aJayd Ha JO0Ka3aTeIbCTBO MaTeMaTHYECKHUX OTHOLIEHWH U HAaXOXKIEHUE
TEOMETPUYECKUX  BEJIMYMH, TPUMEHSISI HW3BECTHBIE METONBI TPH  PEIICHUU
MaTE€MaTHUYECKHUX 3a/1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS CII0KHOCTH;

IPUMEHSATh IPOCTEHIINE IPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEUICHUU CTEPEOMETPUUECKUX 3a/aY;

U3BJIEKATb, peoOpa3oBbIBaThH U MHTEPIIPETUPOBATD MH(pOpMaLUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYpax, MPEACTABICHHYI0O Ha YepTexkax u
PHUCYHKaX;

INPUMEHATh IIOJIyYCHHbIE 3HAaHMS Ha NPAKTUKE: CpPaBHUBaTh M aAHAJIU3UPOBATH
peanbHblE CUTyalluH, IPUMEHATh U3YYEHHbIE MOHATHS B INPOLIECCE NMOMCKA PELICHMS
MaTeMaTHYeCKu CHOPMYIUPOBAHHON MPOOJIEMbI, MOJICIUPOBATh PEAIbHbIE CUTYyal[uU
Ha $3bIKE TI'E€OMETPUH, MCCIEAOBATh ITOCTPOCHHBIE MOJEIM C HCIOIb30BaHUEM
FEOMETPUYECKUX TMOHATUI W TEOopeM, ammapara aireOphl, pemarb HPaKTHYECKUe
3a/1a4¥, CBA3aHHbIE C HAXO0XKJICHUEM I€OMETPUYECKUX BEJIMUNH;

UMETh MPEJCTaBICHUSI 00 OCHOBHBIX JTanax pa3BUTHS TEOMETPHHM KaK COCTaBHOM
yacTH (PyHAaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K koniy 11 kiacca oOyyaronuiics Hay4uTCs:



CBOOOJIHO ONEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C LMIMHAPUYECKOH, KOHUYECKOU U
cheprdecKoi TTOBEPXHOCTIMHE, OOBSICHATE CIIOCOOBI TIOTYYESHHS,

ONIEpUPOBATH MOHATHAMHU, CBSI3aHHBIMH C TeJlaMH BpAlllEHUs: LMJIMHAPOM, KOHYCOM,
chepoii u mapom;

pacro3HaBaTh Tejla BpalleHus (LWIMHAP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHUs;

KJIaccu(UIUpPOBaTh B3aMMHOE PACIIONIOKEHHE C(Ephl U TUIOCKOCTH;

BBIUMCIISITh BEIWYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB W Tell BpallleHus, O0OBEMBI U
IUTOIIAAM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BPALICHHS, T€OMETPHUECKUX Tell C
npuMeHeHueM GopMmyit;

CBOOOJIHO ONIEpUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHALMSAMU TENl BPALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIM B cepy U ONMUCAHHBIN OKOJIO cepsl,
ctepa, BMcaHHAs B MHOTOTPAHHUK WMJTU TEJIO BPAIICHHUS,

BBIUMCIISITH COOTHOIICHUS MEXAY IUIOIIAISIMH MMOBEPXHOCTEW U 00BEMaMHU MOJOOHBIX
TEI;

n300pakaTh H3y4daeMble (UTYpPBHI, BBITOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEKH U3
PHCYHKOB TPOCTBIX OOBEMHBIX (DUTYp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIlCHHS,

U3BJIEKATbh, UHTEPIpPETHPOBaTh M MpeoOpa3oBbIBaTh  HH(OpMAIUIO 0
NPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, MPEACTABICHHYI0 Ha 4YepTekax u
pPHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATH ONEPAIUU HAJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHHEM B JICKApPTOBOM cucTEMe KOOPAUHAT;

pelmaTh TEOMETPHYECKHE 3aJaydl Ha BBIYMCICHHE YIJIOB MEXAY NpPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHUE PACCTOSHUNM OT TOYKH [0 IUJIOCKOCTH, B IIEJIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPMHATHOTO METOA MIPH PEIICHUH;

CBOOOJHO OIEpPUPOBATH MOHATUSMHU, CBA3aHHBIMU C JBHUKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBHKCHUI;

BBIMOJHATh H300pakKeHUs MHOTOIPAHHUKOB M TeNl BpallleHUs MpPH MapajieIbHOM
nepeHoce, eHTPaTbHOH CUMMETPHH, 3€pPKAIbHOW CUMMETPHH, TIPU MOBOPOTE BOKPYT
psSIMOiA, IpeoOpa30BaHus MTOTO0HS;

CTPOUTh CEUEHMs] MHOTOTPAHHUKOB M Tl BpallleHWs: CEeYeHHs LWIMHApA
(mapanienbHO W NEPICHANKYISIPHO OCH), CEYSHHUS KOHYca (MapajuiebHbIe OCHOBAHHUIO
U TIPOXOJISIIINE Yepe3 BEPILINHY), CEUEeHUS 11apa;

UCTIOIB30BaTh METOJBI TIOCTPOCHHUS CEUCHHH: METOJ[ CIEeNOB, METOJ BHYTPEHHETO
POEKTUPOBAHUS, METO]I TIEpEHOCA CEeKYILEH MIIOCKOCTH;

JTOKa3bIBaTh T€OMETPUUIECKHIE YTBEPIKICHUS;

OPUMEHATh TeOMeTpHuecKue (akThl A pelIeHUs CTepEeOMETPUYECKUX 3ajad,
IIPEIIOJIaraloIMX HECKOJIbKO LIAroB PEIIeHUs, €CIM YCJIOBUS MIPUMEHEHHS 3aJaHbl B
SIBHOW M HESIBHOU (hopMe;

pemaTth 3aJadd Ha JIOKa3aTeNIbCTBO MATEMAaTHYECKUX OTHOIICHWH W HaXOXICHHE
reOMEeTPUYECKHUX BEJTUYNH;

NPUMEHSTH MMPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH
pELICHUH CTEPEOMETPUYECKHX 3a/1aY;



IPUMEHATH IIOJIyY€HHbIE 3HAHUS HA IPAKTUKE: CpPaBHUBATh, AHAJIM3UPOBATh U
OLICHUBATh peajbHbIE CUTYAllUH, IPUMEHSATh U3YUECHHbIE MOHSTHS, TEOPEMBI, CBOIICTBA
B IIpollecce IOHUCKAa pELIeHHs MaTeMaTH4ecKu CGOPMYIUPOBAHHOW MPOOJIEMBI,
MOJIETUPOBATh peajbHbIE CUTYal[MH Ha S3bIKE F€OMETPHUH, UCCIIE0BATh IOCTPOCHHbIE
MOJIEJIA C UCHOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUI M TeopeM, ammapara aiareopsl,
pelaTh NPakTUUECKUE 33Ja4M, CBA3aHHbBIE C HAXOKIECHUEM F€OMETPUUECKUX BEJINYMH;
UMETh MpPEJCTABICHUsI 00 OCHOBHBIX ITalax Pa3BUTUS T'€OMETPUM KaK COCTaBHOM
qacTu (pyHIaMeHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3iesioB U TeM (uudgposbie)
n/n MPOrpaMMbl Bceero Koutpoabuere | IpakTutieckue o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypebi

BBenenue B ctepeoMeTpuio 23 1

B3anMHOe pacnosiokeHue NpsMbIX B 6 1

IIPOCTPAHCTBE

[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B 8

IIPOCTPAHCTBE

[lepnieHIUKYISAPHOCTD MPSIMBIX U o5

IJIOCKOCTEMN B IIPOCTPAHCTBE

VYTibl U paccTosTHUS 16 1

MHororpaHHuku 7 1

BekTopsl B mpocTpaHcTBe 12

HOBToPeHI/Ie, 0000I1IIeHrE U CUCTEMATH3ALHS 5 5

3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KIIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
Ne i/ il;:rn;:;o;:::me PAIEIOB 1 TEM Beero Kontpoabubie | IlpakTuueckue f)lél:)g):z::a]::lbnme
padoTbI padoThI pecypes!

AHanutuyeckas reoMeTpusl 15 1

[ToBTOpEHME, 0606H1€HI:IG u 15 1

CUCTEeMaTH3alMs 3HAHUH

O0BEM MHOTOT'PaHHHKA 17 1

Tena BpaieHus 24 1

[Tnomany NoBepXHOCTH U 0OBEMBI 9 1

KPYIJIBIX TE

JBrxeHus 5 1

[ToBTOpenue, 0606meHI/VIe u 17 5

cUCTEeMaTH3allMs 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TTpaBUIIa N300PAKEHHS HA PUCYHKE

IJIOCKOCTH, NMapaJlJIENbHbBIX MPSIMBIX (OTPE3KOB),

CEpeUHBI OTPE3Ka

KoaunuecTBo 4acoB

Bcero

KouTpoabHble
padoThI

IIpakTHyeckue
padoThI

JlaTa
HU3YyUYeHUs

DJIEeKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

IToHsATHS cTepeoMeTpHuM: TOUKA, IpsIMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE MpaBHJIa
n300pakeHUs Ha PUCYHKE IUIOCKOCTH,
NapaiyIesIbHbIX IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsaTus: nepecekarouuecs MmIOCKOCTH,
nepeceKaronecs npsimasi 1 miocKocCTh;
MOJIYTIPOCTPAHCTBO

[lonsiTus: nepecekarouuecs MI0CKOCTH,
nepeceKaronrecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa>keHHe MPOCTEUIITNX
IPOCTPAHCTBEHHBIX (PUT'Yp, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKd, H300pakeHUE TMPOCTEHIITNX
IIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIINX
00BEKTOB

AKCUOMEI CTCPCOMCTPHH U IICPBBIC CIICACTBUSA
U3 HUX




AXCHOMBEI CTCPCOMECTPHH U IICPBBIC CICACTBUA
U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIIEJICTBUS
u3 HUX. CrocoObl 3a7jaHus MPSIMBIX U
II0CKOCTeH B pocTpaHcTBe. OO603HaYeHUS
HPSMBIX U MJIOCKOCTEN

10

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBIL, KOTOPBIE IPOXOAT Uepe3 ux peopa.
N300pakeHne nepecevyeHust moyuyeHHbIX
iockocTell. PackpammBaHie NoCTpOSHHbIX
CEUEHU pa3HbIMU LIBETAMHU

11

N300pakeHne ceueHuii mupaMusl, Kyoa u
IIPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecevyeHust mory4yeHHbIX
iockoctell. PackpammBaHue NOCTPOSHHBIX
CEYEHUH Pa3HbIMU LIBETaMU

12

N300pakeHne ceueHuii mupaMusl, Kyoa u
IIPU3MBI, KOTOPbIE MIPOXOSAT Yepe3 ux peopa.
N300pakeHue nepecevyeHus moyuyeHHbIX
IJIOCKOCTEN. PackpammBaHne MOCTPOESHHBIX
CEYECHUH Pa3HbIMU LIBETaMU

13

N300pakeHne ceueHuil nmupaMuisl, Kyoa u
IIPU3MBI, KOTOPbIE MIPOXOAT Yepe3 ux peopa.
N300pakeHne nepeceveHust Mmory4yeHHbIX
IJIOCKOCTEN. PackpanmmBaHye MOCTPOESHHBIX
CEYECHUH Pa3HbIMU LIBETAaMU

14

Merton cnenoB il TOCTPOCHUST CEUCHHI

15

MeTon cieoB 15l HOCTPOEHUS CEUCHUH.
CBoiicTBa nepeceyeHuil MPSIMbIX U MIOCKOCTEH




16

MeTon cieoB 15l HIOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceyeHuil MPSIMbIX U MIIOCKOCTEH

17

[TocTpoeHue cevuenuii B mupamu/e, Kyoe mo
TpéM Toukam Ha p&bpax. CozaHNe BHIHOCHBIX
YEepPTEIKEH U 3alUCh IIAroB MOCTPOCHUS

18

[Toctpoenue ceuenuii B nupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3aaHne BEIHOCHBIX
YyepTekel U 3aluch 1aroB NOCTPOSHUS

19

[TocTpoeHue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3aaHNe BEIHOCHBIX
YEpTEXKEN 1 3aIKCh IIArOB MOCTPOCHHUS

20

21

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM ToukaM Ha péopax. Co3aaHne BBIHOCHBIX
YyepTeKeil U 3aMuch M1aroB MOCTPOSHUS

[ToBTOpenue manumerpun: Teopema o
MPONOPIHUOHATBHBIX oTpe3kax. [lomoOue
TPEYroJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema Menenas.
PacueTsl B ceueHUsAX Ha BHIHOCHBIX YEPTEXKaX.
UcTtopust pa3BuTHs IIJIaHUMETPUU U
CTEpPEOMETPUU

23

KoHnTtponbHas paboTa "AKCHOMBI CTEPEOMETPHH.
Ceuenns"

24

B3anMHOe pacnosiokeHue NpsiMbIX B
npoctpancTBe. CKpeluBaroumecs npsMble.
[Tpu3Haky CKpelMBarOIuXCcs MPSIMbIX.
[TapannenbHble IpsiMblE B IPOCTPAHCTBE

25

Teopema 0 CylIECTBOBAHUY U €IUHCTBEHHOCTH




MPpSMON mapaieIbHOW TaHHOUW MPSIMOH,
MPOXOJAIIeH yepe3 TOUKy IPOCTPAaHCTBA U HE
JIe)Kalle Ha JaHHOM npsiMoi. Jlemma o
MepeCceYeHU N NapajIeIbHBIX IPSIMBIX
IJIOCKOCTBIO

26

[TapannensHOCTB Tpex npsMbIX. Teopema o TpEx
napaJuieNIbHbIX IpsMbIX. Teopema o
CKPEIMBAIOIINXCS IPSIMBIX

27

[NapannensHoe npoekTrpoBaHue. OCHOBHBIE
CBOWCTBA MapaUIeIbHOTO MPOCKTUPOBAHUSL.
N3o6pakenue pa3HbixX (GUTYp B TapaieTbHON
MPOEKLUU

28

LenTpanbHas nmpoekus. YTomi ¢
COHAMPABJICHHBIMA CTOPOHAMHU. YTOJI MEXKAY
IIPSIMBIMU

29

3aa4M Ha OKA3aTeIbCTBO U UCCIIENOBaHMUE,
CBSI3aHHBIE C PACIOJIOKEHUEM NPSMBIX B
MIPOCTPAHCTBE

30

[TonsaTHs: MapanaeabHOCTh NPAMOUN 1
IIJIOCKOCTH B IpocTpaHcTBe. [IpusHak
[IapaJuIeIbHOCTH NPSIMOU M INIOCKOCTH.
CaolicTBa napamieaIbHOCTH IPAMON U
IJIOCKOCTH

31

['eomeTpHruecKkue 3aa4y Ha BEIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[1apaJIJIeJIbHOCTBIO MPSMBIX U IUNIOCKOCTEH B
IIPOCTPAHCTBE

32

[TocTpoenne ceueHus, MPOXOISIIETO Yepes3
TaHHYIO MPSIMYIO Ha YepTeke U MapauIeIbHOTO




npyroi npsimoi. Pacuér orHomeHui

33

[TapannensHas MpoeKIys, MPUMEHEHUE IS
IIOCTPOCHHUS CEYEHHMH KyOa U nmapauiesienunesaa.
CaoiicTBa napasienenunen1a u Npu3Mbl

34

HapaJ’IJ’IeJ’ILHHe IIJTOCKOCTH. HpI/ISHaKI/I
napaiyiICIbHOCTH ABYX IIOCKOCTEH

35

TeopeMa 0 mapamiebHOCTH U €UHCTBEHHOCTH
IJIOCKOCTH, IPOXOASALIEN YEpPE3 TOUKY, HE
MIPUHAJICIKALLYIO JTaHHOW INIOCKOCTH U
CIIEJICTBUS U3 HEE

36

37

CaoiicTBa napasuieabHbIX MIIOCKOCTEN: O
[apajlyIeIbBHOCTH MPSIMBIX NIEPECEUEHNUS IIPU
NIEPECEUEHUH JIBYX NapaJUIEIbHBIX TNIOCKOCTEN
TpeTben

CaoiicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEX]y apaJlJIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUEHUU NIPSIMOM ¢ JBYMS
[apaJIeIbHBIMU IIJIOCKOCTSIMU

38

IToBropenue: Teopema ITudaropa Ha miockoctu

39

[loBTOpEHME: TPUTOHOMETPUS IPSAMOYTOJIBHOTO
TPEyroJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasuiesenunesa

41

Beruucnienue uMH OTpE3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajulelIeIuIe /e

42

[leprieHTUKYNSAPHOCTD MPSIMON U TUIOCKOCTH.
[Tpu3Hak neprneHuKyIIpHOCTH IPIMON 1




IINTIOCKOCTH

[lepnenAUKyYISIPHOCT IPSIMOM M INIOCKOCTH.

43 [Ipu3Hak nepneHauKyIIPHOCTH IPIMOU U
IJIOCKOCTH
Teopema o0 CyleCTBOBaHNUU U €IMHCTBEHHOCTH

44 MIPSAMOM, MPOXOIAIIEH YEPE3 TOUKY
MIPOCTPAHCTBA U NEPIIEHIUKYISAPHON K
IUIOCKOCTH

45 [1nocKOCTH U NEPNEHINKYISIPHBIE UM IIPSIMBIE B
MHOTOTPaHHUKAX

46 [TnockoCcTH U NEePHEeHIUKYISIPHBIE UM MIPSIMBIE B
MHOTOTpaHHUKAaX

47 [lepnienpukynsap u HaknoHHas. [ToctpoeHue
NEPIECHINKYIIApA U3 TOYKU Ha NPSMYIO

48 [lepnenaukynsap u HaknoHHas. [locTpoenne
NEPIEHINKYJIApa U3 TOUKU Ha NPSMYIO

49 Teopema o Tpéx neprneHaAuKynspax (npsmas u
oOpaTHas)

50 Teopema o Tpéx neprneHANKyIspax (nmpsmas u
oOpatHasi)

o1 VYron Mexay CKpeluBaoIUMUCS TPSIMbIMU

59 ITonck nepneHAUKyYISAPHBIX MPSMBIX C
MTOMOUIBIO NEPIEHIUKYIIAPHBIX IIIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
[TocTpoenue ceueHmii Kyda, MPU3MBI,

54 IIPaBWJIBHOM NUPaMU/IbI C IOMOILBIO

OpTOFOHaHLHOﬁ IMPpOCKIHH




55

ITocTpoenue ceuenuii kyda, NpU3MBl,
IIPABWJIBHOM NMUPaMUIBI C IIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

CI/IMMCTpI/ISI B IPOCTPAHCTBC OTHOCUTCIIBHO
miockocTH. Ilnockoctu CI/IMMeTpI/Iﬁ B
MHOTI'OI'paHHUKaX

57

[Ipu3Hak nepneHauKyIIPHOCTH NPSIMOU U
IIJIOCKOCTH KakK CIIECTBUE CUMMETPUHU

58

IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSAHMN OT TOYKH J0 IIIOCKOCTH

59

[IpaBunpHBIE MHOTOTpaHHUKU. PacdyéT
PacCTOSHUN OT TOYKHU 0 IJIOCKOCTH

60

CriocoObl OIYCTUTh NEPIEHIUKYIISAPBI:
CUMMETPUS, CABUI TOYKHU IO NapaJlJIeIbHON
psAMOI

61

CnBur 1o HenapaJieJabHOU MPSMOMN, U3MEHEHHE
paccTostHui

62

KontponbHas padota "B3anmuoe
pacrosioKeHue NPSIMbIX U IUIOCKOCTEH B
npoctpaHcTee”

63

[loBTOpEHME: Yyros MeXay NPSIMbIMU Ha
TJIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJILHOM
TpeyrojbHUKE, TEOpeMa KOCUHYCOB

64

[ToBTOpEHME: Yyron MeAy CKPEIINBAIOIIUMHUCS
IIPSIMBIMU B IPOCTPAHCTBE

65

FeOMeTpI/I‘ICCKI/Ie MCTOJIbI BEIYHUCJICHUA YTI'JIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAaHHHUKAX

66

JIByrpanHsbIil yroi. CBOWCTBO JIMHENHBIX YIJIOB




ABYI'PaHHOI'O yIJla

67

[lepnienqukynspHele m1ockocTu. CBoiicTBa
B3aUMHO IEPIEHANKYISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHaUKyIIPHOCTH INIOCKOCTEH;
TeopeMa O MPSIMOU IepeceueHus AByX
IIJIOCKOCTEMN MEPIEHANKYISAPHBIX TPEThEH
IUIOCKOCTH

69

[IpsiMoyTobHBIN Napasienenunesn; Kyo;
MU3MEpEHUS, CBOMCTBA IPSAMOYTOJIbHOTO
napasuiesenunesa

70

Teopema o guaroHaau NpsIMOYTOJIBHOTO
napajuiesIenuIe a U CIEICTBUE U3 HEE

71

CTCpCOMeTpI/ILIeCKI/Ie U IIPUKJIAJIHBIC 3a1a4H,
CBA3aHHBIC CO B3aUMHBIM PACIIOJIOKCHUEM
MMPAMBIX U IJIOCKOCTH

72

IToBTOpEHME: CKpELIUBAIOLINECS NPSMBIE,
napa’suieNbHble IUIOCKOCTH B CTaHIAPTHBIX
MHOI'OI'paHHHKaX

73

[lapa mapasesbHbIX INIOCKOCTEHN Ha

CKpCIIUMBAOIIHNXCA NPAMBIX, PACCTOAHUC MCKAY

CKpCIIUBAKOIIHUMUCA ITPAMBIMHA B IPOCTBIX
CUTyaluiax

74

PaccrostHre OT TOUKH 10 MIIOCKOCTH,
paccTosiHUE OT MPSIMOM 70 MIIOCKOCTH

75

Beruucnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMHUCS IIPAMBIMU C IIOMOILIBIO
NEPIEHIUKYIIIPHON IIIOCKOCTH

76

TpéxXrpaHHbIil yroj, HEpaBeHCTBA I




TpexrpaHHbIx yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB Y CUHYCOB IS
TPEXTPAaHHOIO yIJIa

DneMeHTHI ChepUUeCcKOil TeOMETPHUH:

" reoJIe3NYECKUE JINHUU Ha 3emiie 1

78 KonTponbHas padbora "Yrisl u paccrosHus" 1

79 Cucrematu3zanus 3HaHUN "MHOTOTpaHHUK U €T0 1
3JIEMEHTHI"

80 [Inpamupna. Bunael nupamun. [lpaBunbHas 1
MpamMuIa

81 [Tpuzma. [IpsimMast 1 HAKIOHHAS IPU3MBI. 1
IIpaBunbpHas npusma

82 [Ipsamoint napannenenunes, NpsMOyroabHbIN 1
napasuiesnenumnes, Kyo

83 Brimykiible MHOrorpanHuku. Teopema Oitnepa 1
Brimykiibie MHOrorpannuku. Teopema Oiinepa.

84 IIpaBunbpHBIE U TOIYNPABUIIbHBIC 1
MHOTOTPaHHUK!U

85 KonTponbhas padora "MHororpaHHuku" 1

86 ITonaTHe BEKTOpa Ha IUNIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapaienenuiea 1

90 YMHOKEHUE BEKTOpa Ha YHCIIO 1

91 PaznoxeHnue BekTopa 1o 6a3zucy Tpéx BEKTOPOB, 1

HEC JICKaIlluX B OJIHO# INIOCKOCTH




92 CkassipHOE MTPOU3BEICHUE 1
93 Berauciienue yria Mexry BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [IpocTeiimue 3aga4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
96 [Ipocreiimme 3a1a9u ¢ BEKTOpAMH 1
97 [IpocTeiimme 3ama4qu ¢ BEKTOpaMu 1
98 O0001IeHre U cUCTEMAaTH3AIA 3HAHAN 1
99 O0001enre U cucTeEMaTH3aIns 3HAHAN 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O0o0061IeHre U crucTeMaTu3alus 3HaHu| 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KIIACC

KosmuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTuuyeckue
n/n Bcero H3y4YeHUs1 ~ 00pa3oBaTe/IbHbIC
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue Tembl "KoopauHaTsl BEKTOpa HA 1
MJIOCKOCTH M B IPOCTpaHCTBE"
5 IToBTOpenue Temsl "CkansipHOE IPOU3BENECHUE 1
BEKTOPOB"
3 [ToBTOpeHue Tembl "Bruncienue yriia Mexmy 1
BEKTOpPAaMH B ITpOCTpaHcTBE"
4 IToBTOpeHue TeMbl Y paBHEHUE IPSIMOH, 1
IIPOXOJALIEeH uepe3 1Be TOUKH"
5 VYpaBHEHME II0CKOCTH, HOpMaJlb, ypPaBHEHNE 1
IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME IJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npounsseneHue 1
8 JIuHeitHble HEpaBEeHCTBA, JIUHEITHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeliHbIE HEPABEHCTBA, TMHENHOE 1
IIPOrpaMMUpPOBAHKE
10 AHanmuTHYeCKue METO/Ibl pacuéTa yria Mexay 1
IPSIMBIMU B MHOTOTpaHHHUKaX
11 AHaIUTHYECKHUE METOJIbI pacuéTa yriia Mexmuy 1
IUIOCKOCTSIMU B MHOT'OT'PaHHHKAX
12 dopMyiia pacCTOSIHUS OT TOYKH 10 IUIOCKOCTH B 1




KOOpAuHAaTax

Haxosxnenne pacCTOsTHUM OT TOYKH J10

13
TUTOCKOCTH B KyOe

14 HaxoxieHne paccTosiHUi OT TOUKH 10
IJIOCKOCTH B MPAaBWJIBHOW MUpaMUIE

15 KonTtponbHas paboTa "AHamuTH4ecKkas
reoMeTpus"

16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE
MHOT'OTPaHHUKH

17 CedeHust MHOTOTPAaHHUKOB: METO/] CJIE/IOB

18 Ceuennst MHOT'OI'PpaHHUKOB: CTAaHAAPTHBIC
IMJIOCKOCTH, ICPECCUCHU MMPAMBIX U IIOCKOCTEH

19 [lapannenpHble NpsAMbIE U TIIOCKOCTH:
napajuieJIbHbIE CEUCHUs

20 [TapannenpHble NpsMBIE U IVIOCKOCTH: PACUYET
OTHOUIEHUI

21 [TapannenpHble NpsAMbIE U TIIOCKOCTH: YTJIbI
MEXKIy CKPEIMBAOIIMMUCS MPSIMBIMHU
[lepnenAUKYISIpHBIE TIPSIMBIE U INTIOCKOCTH:

29 CTaHJapTHBIE Taphl IEPIEHIUKYIIAPHBIX
IJIOCKOCTEHN U MPAMBIX, CAMMETPUH
MHOT'OTPaHHUKOB

23 [lepnenaAuKyIsIpHBIE TIPSIMBIE U INTIOCKOCTH:
TeopeMa O TpeX NEepIeHIUKYIIpax

24 IlepnieHAMKYIJISIPHBIE TIPSIMBIE U INIOCKOCTH:
BBIYMCIICHHS] IJTMH B MHOTOTrPaHHUKAX

o5 [loBTOpEHME: ITOIIAIM MHOTOYT'OJIBHUKOB,

dbopMyIbI 15 TUTOIIAZEH, COOOpaKeHUS




nmonoous

HOBTOpeHI/IeI miomaan MHOT'OYroJIbHUKOB,

26 (bopMyITBI TSI TUTOMIACH, COOOpaKEHUS
noao0us
[ToBTOpEHME: TUIOIIAAH MHOTOYTOJIbHUKOB,

27 dbopMyIBI IS TUTOIIAACH, COOOpaKEeHUS
oxoous
[Tnomanu ceueHnit MHOTOTPAaHHHUKOB: TJIOMIATN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH,
cooOpaxeHus mo00us
[Trommaay cedeHnii MHOTOTPAaHHUKOB: TIIOIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
cooOpakeHust moao0us

30 KontponbHas padota "[loBTOpeHue:
MHOTOTPAHHUKH, CEYEHNS MHOTOIPaHHUKOB"

31 O06béM Tena. O6beM NPSMOYTOIBLHOTO
napasuiesienunea

39 3anauu 00 yaBoeHUH Kyba, o KBaJpaType Kyoa;
O TPUCEKITUH yTiia

33 CrepeoMeTpHUECKHe 3a/1a4H, CBSI3aHHBIE C
00BEMOM MPSMOYTOIBHOTO Mapalljiesienuneaa
[MpuknamHbIe 3a1a49u, CBSI3aHHBIC C

34 BBIYHCIICHHEM 00BEMA MPAMOYTOJILHOTO
napaiesenumne1a

35 OO0BEM NIPAMOI TPU3MBI

36 CrepeoMeTpHUeCKHe 3a/1a4H, CBI3aHHBIE C
BBIYMCIICHHEM 00BEMOB TIPSIMOM TTPU3MBI

37 [TpuknanHele 3a1auu, CBA3aHHBIE C 00BEMOM




MPSIMOM MPU3MBbI

Brrunciieane 00bEMOB TEJ C TOMOIIBIO

38 onpenenénHoro uarerpana. O0bEM HAKIIOHHON
TIPU3MBI

39 Brruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro naterpana. O0bEM TupaMuIbl

40 dopmyna 06béMa nupamuibl. OTHOLIEHUE
00BEeMOB MHpaMUJ ¢ OOILITUM YTIIOM

41 dopmyna 06béMa nmupamuabl. OTHOLIEHUE
00bEMOB MUPaMHJT C OOIIIUM YTIIOM

42 CrepeoMeTpruECKUE 3a/1a41, CBSI3aHHBIE C
00BbEMaMU HAKJIIOHHOHN MPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMaMu TUpaMUIbI

m [Tpuxnanueie 3anaun no teme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM HAKJIIOHHOM MPHU3MBbI

45 [Tpuknagueie 3agaun 1mo Teme "O0bEMBI Ten",
CBs3aHHbBIE C 00BEMOM ITHUPAMUIBI

16 [Tpumenenne 060bEMOB. Beruncienne
pPacCTOSIHUSA 10 TIOCKOCTH

47 Kontponbhas pabora "O6bEM MHOTOrpaHHUKA"

48 [MunuHapuueckas MOBEPXHOCTh, 00pa3yrolye
HWIMHIPUYECKON TTOBEPXHOCTH

49 Humuaap. [IpsMon KpyroBo HUIMHIP.
[Tnomaab MOBEPXHOCTH IUIMHAPA

50 Konunueckas noBepxHOCTh, 00pazyroline

KOHMYECKOU nmoBepxHoctu. Konyc




Ceuenne KOHYCa IJIOCKOCTBIO, HapaHHCHBHOﬁ

>1 MJIOCKOCTH OCHOBAHMS

52 Yceuénnslii konyc. M300paxeHne KOHYCOB U
YCEYEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U MOJIHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaaps 6OKOBOI MOBEPXHOCTH U MOJIHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTpHruecKue 3a/1a4M Ha JOKa3aTebCTBO

55 Y BBIYHCIICHHUE, TOCTPOCHUEM CEUCHHM
IMH/IPa, KOHyCa
CrepeoMeTpHUECKHUE 3a/1a41 Ha JOKA3aTeIbCTBO

56 U BBIYUCJICHHE, TOCTPOCHUEM CEUeHUN
HWIMHpPA, KOHYyCa

57 [TpuknanHble 3a1a4u, CBSI3aHHbIE C IJIMHAPOM

58 [Tpuxnanneie 3a1a4M, CBSI3aHHBIE C [HUIUHAPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ IIOCKOCTHIO.

60 Kacanue mapa u cdepsl mockoctsio. Bua u
n300pakeHHE mapa
[Tepeceuenue chepsl 1 mapa ¢ IIOCKOCTHIO.

61 Kacanue mapa u cdepsl mockoctsio. Bua u
n300pakeHue mapa

62 VYpasuenue chepsl. [Lmomans chepsr u e
yacTeu

63 CummeTpus cdhepsl U mapa

64 CrepeomeTpHuecKue 3a/1aui Ha J0Ka3aTelbCTBO




K BBIYUCJICHUC, CBA3aHHBIC CO ccbepoﬁ " aiapom,
IMOCTPOCHUEM UX CEUYCHHUH IIIOCKOCTHIO

CTGpGOMeTpI/I‘-IGCKI/IC 3aJa4d Ha A0Ka3aTCJIbCTBO

65 Y BBIYUCJICHUE, CBSI3aHHBIE CO Chepoit U mapom,
MOCTPOCHUEM UX CEYEHHH MIO0CKOCTHIO

66 [Tpuxnanueie 3a1a4un, cBsi3aHHbIE CO chepoit U
mapom
[loBTOpEHME: OKPYKHOCTH HA IJIOCKOCTH,

67 BBIUKCJICHUSI B OKPY>KHOCTH, CTaHIapTHBIE
moxoous

68 Pa3znuunbie KOMOMHAIIMN TE BPAIICHUS U
MHOT'OTPaHHUKOB

69 3agauu o TeMe "Tena u MOBEpXHOCTH
BpaieHus"

70 3amgaun o Teme "Tena U TOBEPXHOCTH
BpauieHus"

71 KonrtponbHas padora "Tena 1 moBepXHOCTH
BpaieHus"

79 O06BeéM unuHapa. Teopema 06 00BEME PSAMOTO
WIHH]IpA

73 Brrunciienne 00bEMOB TEJI ¢ TTOMOIIBIO
onpenenéHHoro uaterpana. O0bpEM KoHyca

74 [Tnomaau 60KOBOM U MOJTHON MTOBEPXHOCTH
KOHYycCa

75 CrepeoMeTpuiecKue 3a/1auu, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMOB ITUIMHAPA, KOHYCa

76 [Tpuknagueie 3agaun o Teme "OO0BEMBI 1

TJIOIIA I TTIOBEPXHOCTEN Ten"




7

O0béMm mapa u maposoro cekropa. Teopema 00
00béme mapa. [lmomans chepsl.
CrepeoMeTprueCKUEe 3a/1a41, CBSI3aHHBIE C
BBIUKCIICHHEM 00BbEMOB II1apa, MapoBOTO
CErMeHTa U IIapoBOT0 CEKTOpa

78

[Tpuknagueie 3agaun mo Teme "O0bEMBI Ten",
CBsI3aHHBIE C 00BEMOM IIIapa | IIIOMIAIBIO
chepnl. COOTHOIICHUS MEXKTY IIOMAASIMHU
MOBEPXHOCTEH M 00bEMAMHU MOTOOHBIX TEI

79

[TonoOHble Tena B mpocTpaHcTBe. MI3MeHeHHe
00béMa npu mogoouu. CTepeoMeTpuIecKre
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MeToA0B Kypca reometpun 10—11 knaccos,
cucremarusanus 3Hanui: "llapanienbHoCTh
MPSIMBIX U TJIOCKOCTEH B IpocTpaHcTBe"

87

Ob6o6matomiee noproperue 11 nousTuit u
MeToA0B Kypca reometpun 10—11 knaccos,
cucTeMaTu3alus 3HaHui: "BekTopsl B
npoctpaHncrae”

88

Ob6o6maromiee nosroperne 11 mousTuii u
MeTo10B Kypca reomerpun 10-11 knaccos,
cUcTeMaTH3alys 3HaHuil: "BekTopsl B
npocTtpaHcTse"

89

Ob6o6maromiee nosroperne 11 monsTuit u
MeTo10B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3anus 3HaHuil: "O0beM
MHOTOTpaHHUKaA"

90

O6o6mmaromiee nosropenue 11 nonstuii u
MeToJ10B Kypca reometpun 10—-11 knaccos,
cucreMaru3anus 3HaHui: "O0beM
MHOTOTrpaHHuKa"

91

O6o6maromiee nosropeHue 11 nonstuii u
MeToJ10B Kypca reometpun 10—-11 knaccos,
cucreMaTtu3anus 3Hanuil: "[lnomanu
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