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MNOACHUTEJIbBHAS 3AIIMCKA

I'eomerpust sBnsieTcs OAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIero
o0pa3oBaHMsl, TaK Kak 00eCcIeunBaeT BO3MOKHOCTh U3y4EHHS IUCHUIUINH €CTECTBEHHO-HAYYHON
HaNpPaBJICHHOCTH M TMPEIMETOB T'yMAaHUTAPHOTO HHKIA. [IoCKOMBKY JIOrM4ecKkoe MBIIIJICHHUE,
dbopmMupyeMoe TpU HU3YyYCHHH OOYYAIOUIUMUCS TMOHSITUMHBIX OCHOB TE€OMETpUH, WIpH
JIOKa3aTeNbCTBE TEOPEM M TOCTPOCHUHM LEMOYKH JIOTMYECKHX YTBEPXKACHUH MpH pEUIeHUU
TeOMETPUYECKUX 3a]a4, YMEHHE BBIIBHUTaTh U ONpPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCTIONB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IHMKJIA, B YACTHOCTH (PU3MUECKHX
3ajay.

Lenb ocBoeHus mporpaMMel yaeOHOTo Kypca «'eomerpusi» Ha yriryOJIEHHOM YpOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOYy4YaloOLIMXCS NpPU H3YYEHHUH TEeOMETpUH, Kak
COCTaBJISIIONIEH TIpenMeTHon obmacthn «MaTtemaTtnka W WHGOPMATHKa» Uepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKHMX T€OMETPUYECKHX 3HAHUU U
NEeUCTBUM, cenM(PUUHBIX T'€OMETPUH, U HEOOXOAUMBIX Ui YCHENIHOTO NMPOQEeCcCCHOHATBHOIO
00pazoBaHMsl, CBA3aHHOTO C HUCIOJIb30BAHUEM MATEMATHKH.

[IpuoputeTHBIMH 33a/lauaMu Kypca reéOMETPUU Ha yriyOJIEHHOM YPOBHE, PaCIIUPSIONIUMU
Y YCHIIMBAIOUIMMHU Kypc 0a30BOT'0 YPOBHS, SIBIISIFOTCS:

pacliupeHue TMpEeACTaBICHUS O TEeOMETpUM KaK 4YacTH MHPOBOM KYIbTYpHl H
(hopMHpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

(¢opMHUpOBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTHYeCKUX MOJENSIX, TIO3BOJISIIONIMX ONWCHIBATh W M3y4aTb pasHble SBICHUS
OKPYXKAIOIIEro MUpa, 3HAHWE MOHATUMHOro ammapara 1mo pazaeny «CrepeoMerpus» yueOHOro
Kypca reOMeTpHUH;

(opMHpOBaHUE YMEHHSI BJIAJIETh OCHOBHBIMU MOHATUSIMH O NMPOCTPAHCTBEHHBIX (UTYpax
U MX OCHOBHBIMU CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyNl U YMEHUE HUX MPUMEHSTh, YMEHHUS
JIOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTaHAaPTHBIE CIIOCOOBI PELICHHUS 3a1ay;

(¢hopMupoBaHue yMEHHs pacro3HaBaTh Ha YEpTEkKaxX, MOJAENSX M B PEATbHOM MHpE
MHOTOTPaHHHKH U TeJla BPAIIeHUs, KOHCTPYHPOBATh T€OMETPUUYECKIE MOJIEIIH;

¢dbopmupoBaHue MTOHUMAaHMS BO3MOXKHOCTH AKCMOMaTHYECKOTr0 HOCTPOCHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MMOHMMAHUS POJU AKCHOMATHKH IIPH TPOBEIACHUU
pacCyKIeHUH;

(¢hopMupoBaHue yMEHHs BIIAJIETh METOAAMM JI0OKA3aTelIbCTB M alrOPUTMOB pEILIEHUS,
YMEHUS HX MPHUMEHATh, NPOBOIAMTH JOKA3aTENbHBIE PpACCY)KJIEHHs B XOJIE peIIeHUs
CTEpEOMETPUYECKHX 3aJad M 3aJad C M[PaKTHUYECKUM cojep:kaHueM, (popMupoBaHUE
MpECTaBICHUA O HEOOXOAMMOCTH [0Ka3aTelbCTB TNPU OOOCHOBAHWU MAaTEMaTHYECKUX
YTBEPKACHUN U POJIM aKCHOMATHKHU B IPOBEACHUHU JIEAYKTUBHBIX PACcCYKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
o0yJaronuxcs, IO3HABATENIbHON aKTUBHOCTU, HCCIEN0BATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIICHHS, UHTEpECca K U3YUECHHIO T€OMETPHUH;

¢dopmupoBaHue (YHKIMOHAJIBLHOM TI'PAaMOTHOCTH, PEJIEBAaHTHOM TE€OMETpPUM: YMEHHUs
pacro3HaBaTh MPOSIBICHUS TEOMETPUYECKHX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIUSX U MPH U3YYEHHH JAPYIHX y4eOHBIX MPEAMETOB, NMPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJIECIMPOBAHMS PEAJbHBIX CHUTYallMil, HCCIIeIOBaHUSA
MOCTPOCHHBIX MOJIENICH, HHTEPIPETAllUY TOITYYEHHBIX PE3yIbTaTOB.



OCHOBHBIMH COJICp)KaTEIbHBIMU JUHHUSAMU ydeOHoro kypca «['eomerpus» B 10-11
knaccax sBIsitOTCs: «[IpsiMble W TIOCKOCTH B TPOCTpaHCTBE», «MHororpaHnHukm», «Tema
BpalleHUsD», «BEeKTOpBI M KOOPAWHATHI B TPOCTPAHCTBEY, «JIBUKEHHSI B IPOCTPAHCTBEY.

Coopmynupoannoe Bo ®I'OC COO TpeboBaHME «YMETh ONEPHPOBATH IOHATHUSIMUY,
pEJIeBaHTHBIMH T€OMETPUU Ha YriayOon€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIEPKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OpPMHUpPOBAHHE JIOTHUECKUX YMECHHIA
pacrpeienisieTcsi He TOJBKO IO COAEpXKATeNbHBIM JHHHSAM, HO M 1O ToAaM OOy4YeHHSs.
Copepxanue  oOpa3oBaHMs, COOTBETCTBYIONIEE MPEIMETHBIM  pe3yibTaTaM  OCBOCHUS
®denepanbHO paboyeil mporpaMMebl, pacipeaeEHHBIM M0 To/laM OO0Y4YeHHsI, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHUHIIMIHAIBLHBIM BOIMpOCcaM OOyYaronIuecs
oOpalmanuch HEOAHOKPATHO. DTO TO3BOJSET OpPraHUW30BaTh OBIAJCHHE T€OMETPHUYCCKIMHU
MOHATUSIMM UM HaBBbIKAMHU TOCJEIOBATEIbHO M TOCTYNATENbHO, C COOJIOCHHEM IPUHIUIIA
MPEEeMCTBEHHOCTH, a HOBbIE 3HAaHUA BKIIOYaTh B OONIYyID CHCTEMY TE€OMETPUUYECKUX
MIpe/ICTaBICHUI O0yJaromuxcs, pacmupsis U yriayomuss e€, oOpa3ys mpoYHble MHOXKECTBEHHbBIE
CBSI3H.

[Tepexon k U3y4eHHIO T€OMETPUH Ha YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3mare ycioBus Uit quddepeHnManuu  00ydeHHs, TOCTPOSHUS WHIUBUIYaTbHBIX
0o0pa3oBaTeNbHBIX MporpamMM, oOOecrneuyuTh YriayONE€HHOE HW3YYeHHE TEeOMETpUU  Kak
CoCTaBJISIIONIEH yueOHOro nmpenaMera «MaTeMaTukay,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOIDKEHUIO M3Y4eHHUs MaTeMaTUKU C Y4€TOM BBIOOpa
Oynymel mpodeccun, odecnednBas MPEEeMCTBEHHOCTh MEXIY OOMIMM U MpodheCcCHOHATHHBIM
0o0pa3oBaHUEM.

Ha umsydenne ydeOHOoro xypca «l'eomerpusi» Ha yriayOoJ€éHHOM ypoBHE orBomutcs 204
gaca: B 10 kmacce — 102 ygaca (3 gaca B Hezeno), B 11 kimacce — 102 ygaca (3 gaca B HefIemio).



COJEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe M IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATHUS CTEpEOMETpUH. Touka, IpsiMas, III0CKOCTh, IpocTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIIEJICTBHS U3 HUX.

B3anMHOe pacniosiokeHue NpsIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapaJlIeIbHbIE U
cKpeluBaromuecs npsamsle. [IpuzHaku ckpemuBaromuxcs npsamsix. [lapamiensHoCTs IpAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMApaJUICIbHBIC IPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
NpsMBIX, [apajUIeIbHOCTh MNpAMOM U IIOCKOCTH. [lapamiensHOoe UM IEHTpabHOE
MpoeKTUpOoBaHue, u3obpaxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaJUIeTLHOTO TPOSKTHPOBAHMS.
N3o0paxkenue ¢uryp B napauiesibHOW MPOESKUUU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJl
MEXIy NpAMBIMU B IpOCTpaHCTBeE. [lapayienbHOCTh MIIOCKOCTEH: MapauleabHbIE IIIOCKOCTH,
CBOMCTBa MapajuIeTIbHBIX ITOCKocTel. [IpocTelinme npocTpaHCTBEHHBIE (PUTYPBI HA TIIOCKOCTH
TETPadap, NapajuIeNeNnIe]], TIOCTPOCHUE CEYCHUMN.

[leprieHIUKYISAPHOCTE  IPSIMOM M INIOCKOCTH:  NEPIECHAMUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsMbIE NapaUICIbHBIE M NEPHEHAUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH TNPSIMOA M IUIOCKOCTH, TEOpeMa O MpsAMOW IEpPIEHIUKYIAPHOU
IJI0CKOCTH. OpTOroHanbHOE NMpoeKTUpoBaHue. [lepneHauKymnsp U HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKU J0 TUIOCKOCTH, PACCTOSIHME OT MPSIMOM J0 MJIOCKOCTH, IPOEKLUs (PUTYpBI Ha MIOCKOCTb.
ITepnieHIUKYIAPHOCTD TUIOCKOCTEN: ITPU3HAK MEPIICHIUKYISAPHOCTH ABYX IUIOCKOCTER. Teopema
0 TPEX NEPIECHIUKYIISIpax.

VYI1bl B IPOCTPAHCTBE: YIOJ MEXKAY IIPSIMOU U INIOCKOCTBIO, IBYIPAHHbIN yrOJI, TMHEHHBIN
yrojl JBYTPAHHOrO yrya. TpEXrpaHHbi U MHOrorpaHHbie yribl. CBOMCTBA IUIOCKHX YIJIOB
MHOrorpatsoro yrija. CBONCTBa IUIOCKMX U JIBYTPaHHBIX YIVIOB TPEXI'paHHOrO yria. Teopemsl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIJIa.

MHororpaHHuKH

Bunel MHOrorpaHHukoB, pa3BEpTKa MHororpaHHuka. [Ipusma: n-yronbHas npusma,
npsiMasl 1 HaKJIOHHas NpU3MbI, OOKOBasi M IOJIHAs MOBEPXHOCTh Npu3Mbl. llapamienenumnen,
NPSMOYTOJIBHBIN NapaJulelieNune U ero cBoicTBa. KpaTuaiimne NDyTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojbHas NUpaMHIa, IpaBuibHas U yceu€HHast nupamubl. CBoiicTBa péoep u OOKOBBIX rpaHeit
IIpaBUJIBHOM nupamuibl. [IpaBHibHBIE MHOTOTpaHHUKH: INpaBUJIbHAs IIPU3Ma W IIPABUIBHAS
NUpaMyuia, paBUIbHAs TPEyrojbHas MUpaMUIa U MPaBUIbHBIN TeTpasap, ky0. [IpencraBnenue
O IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTa’Ap, NOAEKAdIP U UKOCAdIIP.

Brrunciienue 371eMEeHTOB MHOTOIPaHHHUKOB: pEOpa, auaroHanu, yrisl. [lnomans GokoBOH
MIOBEPXHOCTU M IIOJIHOM IOBEPXHOCTH MPSAMOM IPU3MBI, IUIOLIANb OCHOBAaHUM, TEOpEMa O
OOKOBOW TOBEPXHOCTH MPSMOW Tpu3MbL [Lmomans OOKOBOW TIOBEPXHOCTH W TOBEPXHOCTH
MIPaBUJIBHON MUPaMUIbI, TEOPEMA O IJIOLAAN YCEUEHHOW MUPaMUIBI.

CumMeTrpusi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHHM NPABUIBHBIX MHOI'OI'PAaHHUKOB.
CumMeTpusi B TpaBUIBHOM MHOTOTPaHHUKE: CHMMETPHS NapauleIeNuNena, CUMMETPHUs
MPAaBUJIBHBIX IPU3M, CHMMETPHS IPABUIIBHON TUPAMU/IBIL.

BeKkTOophI M KOOPAUHATEI B IPOCTPAHCTBE

[TonATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, [UIMHA HEHYJIECBOIO BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAMPABJICHHBIE U IIPOTHBOIIOJI0KHO HAIIPABIICHHBIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. JleHCTBHA C BEKTOpaMH: CIOKECHHE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, yMHO)XXEHHE BeKTopa Ha uwncio. CBolicTBa cioxeHus BeKTopoB. CBoiicTBa



YMHOKEHUS BEeKTOpa Ha 4ucio. [loHsaTre kKommiaHapHble BeKTOphl. [Ipu3HaKk KoMIUIaHApHOCTH
Tp€X BeKkTOpoB. IIpaBuiio mapamienenunena. Teopema O pa3ilOKEHUM BEKTOpa IO TpEM
HEKOMIUIAaHapHbIM ~ BeKTopaM. lIpsMoyrombHas cucremMa KOOpIMHAT B IPOCTPAHCTBE.
Koopaunatel Bektopa. CBs3b MeXay KOOpAWHATaAMH BEKTOpAa U KOOpAWHATAMH TOYEK. YTOI
Mexay BekTopamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KUIIACC

TeJsia BpameHnns

[MoHATHS: UMIMHAPUYECKAsh IMOBEPXHOCTh, KOHMYECKash IOBEPXHOCTh, chepuyeckas
IIOBEPXHOCTh, OOpasyrolie noBepxHocTed. Tena BpalleHHs: LWIMHIP, KOHYC, YCeuEHHBIN
KOHyc, cdepa, map. BzaumHoe pacnonoxenue cgepbl U MIOCKOCTH, KacaTellbHas MIIOCKOCTh K
cdepe. 300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nununapa u konyca. CUMMETpust
cdepsl U mapa.

O6BvéMm. OcHoBHBIE cBOlcTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOIBHOTO
napajenenunena U ciaeacrsus U3 He€. OObEM NpSAMOW M HAKIOHHOM NPU3MBI, IWIMHADPA,
nupaMuibl ¥ Konyca. O0bEM mapa U apoBOro CerMeHTa.

KomOuHnanuu Ten BpalleHuss U MHOrorpaHHukoB. llpusma, BnucaHHas B LWJIMHID,
onucaHHas okojo ImnuHApa. [lepecedenue chepsl u mapa c¢ miaockoctero. Kacanmwe mapa u
cdepsl I10cKOCThIO0. [TOHATHE MHOrOrpaHHMKA, ONMMCAHHOT O OKOJIO c(epbl, chepbl, BIMCAaHHOU B
MHOTOTPaHHUK WJIN TEJIO BPALICHHUS.

[Inomanp MOBEpXHOCTH LMJIMHJIpPA, KOHYyca, uiomanb chepsl u e€ yacreid. Ilogobue B
npoctpancTBe. OTHomieHue 00BEMOB, IUIOMIAJEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3oBanue momoOusi, romoreTus. PemeHue 3amad Ha IJIOCKOCTH C HCHOJIb30BAaHUEM
CTEPEOMETPUUECKUX METOIOB.

[locTpoeHne ceueHMI MHOTOTPpaHHUKOB U TeJl BpalleHMs: CEYEHUs LWINHIpA
(mapanmiaenbHO W TMEPHNEHIUKYISIPHO OCH), CEYeHHUs KOHyca (TapajiyieibHble OCHOBAHHIO M
MIPOXO/AIINE Yepe3 BEPUIMHY), CEUEHMsI 1Iapa, METOJbl IIOCTPOEHUSI CEUEHUI: METOA CJEJI0B,
METO/1 BHYTPEHHEr 0 NPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH MI0CKOCTH.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTse. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOro yMHOKeHHUA. [IpsiMoyronpHas cuctemMa KOOpJIMHAT B INPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnoxkenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIA METOI IpU
peLIEHNH FeOMETPUUYECKUX 3ajiau.

JBHKEHHSA B IPOCTPAHCTBE

JBwxenust mpoctpancTBa. OtoOpakeHus. JIBmkeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)KCHMI. BuIbl NBH)KEHHI: NapajUleIbHBIA IIEPEHOC, LEHTPAIbHAS CUMMETpU,
3epKaJibHasi CUMMETpPHUs, IIOBOPOT BOKPYT npsAMoil. [IpeobpazoBanus nopodus. [Ipsamas u chepa
Ditnepa.

IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUAA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJAEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIETI'O OBPA3OBAHUA
JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIIMTAHHE:

c(OPMHUPOBAHHOCTh  T'PAXIAHCKOW TO3MIUU  OOy4yaroImerocss Kak aKTUBHOI'O H
OTBETCTBEHHOI'0 4WIEHAa POCCHMCKOro oOLIecTBa, MPEJCTAaBICHUE O MAaTeMaTHYECKUX OCHOBaX



(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUI, MpOLENyp TpakJIaHCKOro oOliecTBa
(BBIOOpPHI, OMPOCHI U APYroe), yMEHHE B3aUMOJACWCTBOBATH C COIHAIBLHBIMH WHCTHUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) naTpuoTHYecKoe BOCIIUTAHHUE:

chOpMUPOBAHHOCTb POCCUNCKOM I'paKJaHCKOW MICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIEMY POCCUMCKOM MaTE€MAaTHKH, EHHOCTHOE OTHOLIEHHE K JOCTH)KEHUSM POCCUUCKUX
MaTEMAaTUKOB M POCCHUICKON MaTEMaTHYECKOM NIKOJIbI, MCIOJIb30BAaHUE 3THX JOCTHXKEHHH B
JIPYrUX HayKax, TEXHOJIOTHUAX, cepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAHUE  JyXOBHBIX LIEHHOCTEM  pOCCUICKOro  Hapoia, Cc(HOPMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHMS, 3THUECKOr0 MOBEJICHHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUM HAyKM M JIEATEIIbHOCTBIO YYEHOIO, OCO3HAHHWE JIMYHOI'O BKJIAaJa B MOCTPOCHUE
YCTOMYHUBOTO OYIyIIEro;

4) 3cTeTHYeCcKOe BOCIIMTAHUE:

ACTETUYECKOE  OTHOILIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHWH, pPacCyKIEeHUH, BOCHPUHUMYUBOCTh K
MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbBIX BUOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpMHUPOBAHHOCTh YMEHUSI IPUMEHSITH MaTeMaTHUYECKUE 3HAHUS B HHTEPECaxX 3JI0pPOBOTO
u Oe3omacHoro obpas3a *KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (370pOBOE
MUTaHKue, COATAaHCUPOBAHHBIA PEKUM 3aHATUN M OTIBIXA, PETYyspHas Gu3ndeckass akTHBHOCTB),
(u3HUecKoe COBEPIICHCTBOBAHKE MPH 3aHSATUSX CIIOPTUBHO-03I0POBUTEIBHON AEATEIHHOCTHIO;

6) Tpya0BOE BOCTIMTAHHE:

TOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTH TPYIOII00Us, MHTEpEC K pa3iuyHbiM cepam
npohecCuOHaIbHONU AESTeTbHOCTH, CBSI3aHHBIM C MAaTeMaTHKOM U €€ MPUIIOKEHUSIMH, YMEHHE
COBEpIIATh OCO3HAHHBIN BBIOOp Oyaymie mpodeccudn U PEeaTu30BBIBAThH COOCTBCHHBIE
KU3HEHHBIE TIUJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OoBaHHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYacCTHIO B PEUICHUU
MPaKTUYECKUX 3a]]a4 MaTEMaTUYECKON HAPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

chOpPMUPOBAHHOCTh SKOJIOTMYECKON KYIbTYpbl, TOHUMAaHHE BIHUSHUSA COLUAIBHO-
SKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpelpl, OCO3HAHUE
rI00aTbHOrO  XapakTepa  JKOJNOTMYECKUX  MpoOJieM, OpHUEHTalus Ha  IPUMEHEHUE
MaTeMaTHYeCKUX 3HAHUN IS pelieHus 3aJad B 00JaCTH OKpY’Kalolled cpelibl, MIIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCIEACTBUMN JUIsl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU W OOIIECTBEHHON MPAKTUKU, TOHMMaHHWE MaTeMaTU4YeCKOW HayKH Kak cdepbl
YEJIOBEUECKON NIeATETbHOCTH, ITAMOB €€ Pa3BUTHUS M 3HAYMMOCTH I PA3BUTHS LIMBUIU3AIINH,
OBJIAJICHUE SI3bIKOM MAaT€MAaTUKH U MaTEMAaTUYECKOU KYJIbTYPOU KaK CpPEICTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO IEATEIbHOCTh MHAUBUAYATBHO U
B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI
I[Ho3naBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBrble jJJornuyeckue qelicTBUA:



BBISBJIAITh M XapaKTE€pPHU30BaTh CYIIECTBEHHbIC IPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWIEHHH MEXAYy TMOHATUAMHU, (QOPMYJIUPOBATH ONPEACICHUS  IOHSATHIA,
yCTaHaBJIMBaTh CYIIECTBEHHbIN IpPU3HAK KJIACCHU(PUKALMU, OCHOBAaHUS A 00O0OIIEHUS U
CpPaBHEHHsI, KpUTEPUHN TPOBOIMMOIr0O aHAIN3a;

BOCIIPUHHUMATh, (OpPMYyIUpOBaTh M MPeoOpa3OBbIBATh CYKACHUSA: YTBEPAWUTENIbHBIE U
OTpHIIaTeIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIATh MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpEUMsS B (akTax,
JaHHBIX, HAONIOAEHUAX W  YTBEPXKICHUSX, IMpeajgaratb KpUTEPUM JJs  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JieNlaTh BBIBOJBI C MCIOJNb30BAaHHUEM 3aKOHOB JIOTUKM, JEIYKTUBHBIX M HHIYKTHBHBIX
YMO3AKIIOUECHHUH, YMO3aKIIFOUEHUI 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSTENBHO J0Ka3aTebCTBA MAaTEMaTHUECKUX YTBEPXKIEHUH (MpsiMble U
OT TNPOTUBHOIO), BBICTPaMBaThb apryMEHTALIUIO, IPUBOIUTH IMPUMEPBI M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKECHUS U BBIBOJIBI,

BBIOMpATh Croco0 pemeHus y4eOHOM 3a7ayd (CpaBHMBATh HECKOJBKO BapHaHTOB
pelieHus, BbBIOMpaTh HaubOoliee MOAXOMAMIMA C Y4ETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBbie ucciaenoBarenbckue AeicTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUNA NHCTPYMEHT NO3HAaHMS, (OPMYyIUPOBAThH
BOIPOCHI, (UKCUPYIOIIUE TMPOTUBOpEUne, MpodiieMy, yCTaHAaBIMBaTh MCKOMOE M JIaHHOE,
(hopMupOBaTh THIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3HIIMIO, MHEHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAQHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SIBIECHUS, IPOLIECCa, BBIIBICHUIO
3aBUCUMOCTEH MEXTy 00BEKTaMu, SIBICHUSIMH, TIPOLIECCaMH;

CaMOCTOSITENLHO (OPMYIMPOBATH 00OOIIEHUS M BBIBOJBI 110 Pe3ysbTaTaM MPOBEAEHHOTO
HaOJI0ICHUS, UCCIIEAOBAHMS, OLICHUBATDH JIOCTOBEPHOCTH MOMYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
0000I1IEHNI;

IPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOLECCA, a TAKKE BBIABUTATh MPEANOIOKEHUS O
€r0 pa3BUTHH B HOBBIX YCJIOBHUSX.

Padora ¢ nunopmanmeii:

BBIABIIATH JePUUNTH HHPOPMAIMH, TaHHBIX, HEOOXOJUMBIX JJIs1 OTBETa Ha BOIPOC U JUIs
pelIeHns 3a1a4u;

BbIOMpaTh MHGOPMALMIO W3 HMCTOYHUKOB  pA3JIMYHBIX THIIOB, AaHAJM3UPOBATb,
CHCTEMAaTU3UpOBATh U HHTEPIPETUPOBATh MHGOpPMAIMIO Pa3IUYHBIX BUIOB U (opMm
MIPE/ICTaBIICHMUS],

CTPYKTYpUpOBaTb  MH(POpPMALMIO, MPEICTaBIATh €€ B  pasuyHbIX  (opMmax,
WILTIOCTPUPOBATH TpadUuecKy;

OLIEHMBATh HAAEKHOCTb HH(OpMAIMM 1O CaMOCTOATENBHO C(HOPMYTUPOBAHHBIM
KPUTEPUSM.

KoMMmyHHKaTHBHBIC yHUBepCaJIbHbIC y4eOHbIC JeHCTBUSA

Oouenne:

BOCIIPUHUMATh M (OPMYJIMPOBATH CYKJCHHUS B COOTBETCTBHHM C YCJIOBHUSMHU U LEISIMHU
00IIeHus, SICHO, TOYHO, I'PAaMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCbMEHHBIX
TEKCTaX, JaBaThb IOSCHEHMsS 110 XOJIy pEIIeHUs 3aJaud, KOMMEHTHPOBATh IOJYYEHHBII
pe3yabTar;



B X0JI¢ OOCYXKJEHUS 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOM TEeMbI, MPOOIEMBI,
pemaeMoil 3aauM, BBICKA3bIBaTh WEH, HALIEJIEHHBIE Ha MOWUCK PELICHHUS, CONOCTABIATH CBOU
CYXICHUS C CY)KIECHUSIMHU JIPYTUX YYaCTHUKOB Juajora, oOHapyXUBaTh Pa3Inyhe U CXOJCTBO
MO3UIIMH, B KOPPEKTHOH opme GOopMyTHpOBATh pa3HOTIacHs, CBOM BO3PAKEHUS;

NPEJCTaBIATh PE3yAbTaThl PEIICHMs 3aJauyM, SKCIEPUMEHTa, HCCIIENOBaHHs, MPOEKTa,
CaMOCTOSITENTFHO BBIOMpaTh (Qopmar BBICTYIJICHHS € Y4€TOM 3agad MpPE3CHTAllUd |
0COOEHHOCTEH ayIUTOpPHUH.

PeryisiTUBHBIE YHHBepcaabHbIe yueOHbIe AeiicTBUSA

Camoopranm3anus:

COCTABIIAITh TUIAH, aJTOPUTM pPEIIeHHs 3a/laud, BBIOMpATh Crnoco0 pEemieHus ¢ y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBaTb U KOPPEKTUPOBAThH
BapUaHTHI PEIICHUN ¢ Y4ETOM HOBOW MH(POPMAIIHUH.

CaMOKOHTPOJIb, SMOLMOHAIbHbII MHTEJJIEKT:

BJIa/IETh HaBBIKAMU MTO3HABATENLHON peduieKcuH KaK OCO3HAHMS COBEpLIAEMBIX NEHCTBUI
U MBICIUTENBHBIX MPOIECCOB, WX pE3yAbTaToOB, BIAAETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISI TIPOLIECcCa U pe3yibTaTa PelIeHus: MaTeMaTUYeCKOM 3a/1auu;

IOpeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NpPH PELICHHH 33Ja4d, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB, AAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHE pe3ylbTaTa MLEIM U  YCIOBUAM, OOBSICHATH HPUUYUHBI
JOCTIDKEHHSI WM HEJAOCTIKEHHS pPE3yJIbTaTOB JESATEIHHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eSITeIbHOCTD:

NOHUMATh M HMCIIONB30BaTh MPEHMYILECTBA KOMAaHIHON W MHAMBUAYaJIbHOH pabOThl MpHU
pelieHnyd y4eOHbIX 3a/Jay, MPUHUMATh I€JIb COBMECTHOM JAEATEIbHOCTH, IUIaHUPOBATH
OpraHu3alMI0 COBMECTHOM pabOThI, pacmpenensiTh BHIbI padoT, AOroBapuBATHCS, OOCYXKIATh
MIPOILIECC U PEe3yNIbTaT paboThl, 06001IaTh MHEHHS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNMIOBBIX (hopmax paborsl (00cykaeHHus, 0OMEH MHEHUWH, «MO3TOBBIE
LITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUA C
JIPYrUMH YJIEHAMH KOMAaHJIbI, OLEHMBATh KadeCTBO CBOETO BKJIAZa B OOMIMHA MPOIYKT II0
KPUTEPHIM, CPOPMYJINPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

NPEJIMETHBIE PE3VJIBTATHBI
K konny 10 kiacca oOyyaromuicss HAyqduTCs:
e CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUHU MPHU PEIICHUU 3a/1a4 U
MIPOBEICHIH MAaTEeMAaTHIECKAX PACCYKICHUN;

® [PUMEHSATh AaKCHOMBI CTEPEOMETPHMM M CIEACTBHS U3 HHUX TMPU PpEIICHUH

reOMeTpUYECKUX 3a/1aY;
e KJacCH(UIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE, IIIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOTHO ONMEPHPOBATH MOHITHIMH, CBA3aHHBIMU C YIJIaMHA B TIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEXK1Y MPSMON U IJIOCKOCTHIO;

e cBOOOJHO OMEpUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJBl MHOTOTPAHHUKOB (IIpH3Ma, MHpPAMHIA,
PSIMOYTOJIBHBIN Mapasienenunen, kyo);

e iaccupuIUpOBaTh MHOMOTPAHHUKH, BHIOMpAsi OCHOBAHUS JJIsl KJaccuuKaIuy;



CBOOOJHO ONEpPUPOBATh IIOHATUSMM, CBA3aHHBIMU C CEUYECHHMEM MHOIOIPAaHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH MapajljiebHOE, LIEHTPAIbHOE U OPTOrOHAJIbHOE MPOEKTHPOBaHUE GUTYp Ha
IIJIOCKOCTb, BBIMIOJHATH N300pakeHUs (pUryp Ha MjI0CKOCTH;

CTPOUTH CEUEHUS MHOTOI'PAaHHUKOB Pa3IMYHBIMH METOJAMH, BBIIOIHATH (BBIHOCHBIE)
IUIOCKME YepTeXH M3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (UIYp: BHA CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOrpaHHMKOB (IIpHU3Ma, MUpaMUia),
reOMETPUYECKUX TeJ C IPUMEHEHHEM (HOpMyIT;

CBOOOJHO OIEPHPOBATH MOHATUSMHU: CHMMETPUS B MPOCTPAHCTBE, IIEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (QUTYPBI;

CBOOO/IHO OIEPUPOBATH MOHATUAMHU, COOTBETCTBYIOLIUMH BEKTOPAM U KOOpJIMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH IEHCTBUS HaJl BEKTOPAMY;

pemath 3aJayd Ha JOKAa3aTelIbCTBO MATEMAaTMYECKHX OTHOLICHHH M HaXOXKICHHUE
FEOMETPUYECKUX  BEIMYUH, I[PUMEHSAd M3BECTHBIE METOABl I[PHU  PELICHUU
MaTE€MaTHYECKHX 3a/1a4 MOBBIIIEHHOTO U BEICOKOTO YPOBHS CI0KHOCTH;

IIPUMEHSATDH NIPOCTEUIIINE IPOrPAMMHBIE CPEJCTBA U IIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUECKUX 3a1a4;

W3BJIEKATb, peoOpa3oBbIBaTh u WHTEPIPETUPOBATh uH(pOpMaLHIO 0
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (PUrypax, MpEACTAaBICHHYIO Ha 4YepTekax H
PUCYHKaX;

IIPUMEHATH IIOJIYYCHHBIC 3HAHMWS Ha IPAaKTHKE: CpPaBHUBAaTh M AHAIMU3UPOBATH
peajbHbIe CUTYyallud, IPUMEHATh U3YUYCHHBIC IOHATHS B IIPOLECCE MOMCKA PEILICHUS
MaTeMaTHYeCK! C(HOPMYTHUPOBAHHON MPOOIEMBI, MOAETHPOBATH PEAbHBIC CUTYAIHH
Ha S3bIKE TE€OMETPUM, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C HCIOIb30BaHUEM
reOMETPUYECKUX MOHSATUM M TeopeM, ammapara aiareOpbl, pelarb MpPaKTUYeCKHe
3a/1a4y, CBSA3aHHBIEC C HAXO0XKICHUEM I€OMETPUUECKUX BEJIIMUUH;

UMETh MPEJCTABICHUSI 00 OCHOBHBIX JTalax Ppa3BUTUS I'€OMETPUU KAK COCTABHOM
qyacTH pyHAaMeHTa Pa3BUTHS TEXHOJIOTH.

K konmy 11 kiacca oO0yJaromuicss HAyIuTCs:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMHU, CBA3aHHBIMHU C IMIJIMHAPHYECKON, KOHHUECKOW U
cepruuecKoil MOBEPXHOCTAMH, OOBACHATH CIIOCOOBI IOTyUEHHUS;

ONEpUPOBATH MOHATHSIMH, CBA3aHHBIMH C TEJIAMH BPALICHUS: IMIIMHIPOM, KOHYCOM,
cdepoit u mapom;

pacmo3HaBath Telna BpaiieHus (IMIHHIP, KOHYC, cdepa U map) U 00BSICHATH CIIOCOOBI
MOJTYYCHUS TeJl BPAIICHUS;

KJIaccU(UIIMPOBATh B3aUMHOE PACIIONOKEeHNE CPephl U MIIOCKOCTH;

BBIYHCIISATh BEIMYMHBI SJIEMEHTOB MHOIOIDAaHHUKOB W TN BpaIleHUs, OO0BEMBI U
TUTOIIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB M TENI BPAICHHS, TEOMETPHUECKUX TEIl C
pUMEHEHHEM (OpMYIT;

CBOOO/IHO OIEpUpPOBATh MOHATHUSAMH, CBA3aHHBIMH C KOMOMHAIIUSIMU TeJl BPAIICHUS W
MHOT'OI'PaHHHKOB: MHOTOTPaHHUK, BIIMCAHHBINA B chepy M OMHCAHHBIA OKOJO chepsl,
cdepa, BircaHHAs B MHOTOTPAHHUK WJIH TEJIO BPAILICHHS;



BBIUUCIIATh COOTHOLIEHUS MEX]y IIOIIASIMU [TOBEPXHOCTEH U 00bEMaMM 1OT00HBIX
TEN;

n300pakaTb HM3y4yaemble (UTYpbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKME YEPTEXH W3
PUCYHKOB IPOCTBIX OOBEMHBIX (UIYp: BHUJl CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAIllCHHUS],;

U3BJIEKATD, UHTEPIPETUPOBATH u peoOpa3oBbIBATH UH(POPMALIUIO 0
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (HUrypax, MPEICTaBICHHYI0 Ha 4YepTexax Hu
PHUCYHKax;

CBOOO/IHO OIEPUPOBATH IMOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONEPALUU HaJl BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKapTOBOM CHCTEME KOOPAMHAT;

pelmars TeOMETPUYECKHE 3aJadyd Ha BBIYHACICHHME YIVIOB MEXKIAY MNPSAMBIMU U
IJIOCKOCTSIMM, BBIYMCIEHUE PACCTOSHUM OT TOYKM [0 IIJIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOIO METOAA IIPH PEIICHUH;

CBOOO/IHO ONEpUPOBaTh MOHITUSIMM, CBA3aHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HaTh CBOWCTBA JBU)KCHU;

BBINOJIHATh M300paKEHUsT MHOTOTPAaHHMKOB M Te€J BpAIEHUS IMpPU HapayieIbBHOM
IIEpEHOCE, LIEHTPAIBHON CUMMETPHUH, 3€PKAIBHON CHUMMETPUHU, NIPU MOBOPOTE BOKPYT
MPSIMOMA, peoOpa3oBaHus MOT00HS;

CTPOUTH CEUEHUS MHOTOTPAaHHMKOB M TEJl BpALICHMs: CEYEHUS LWIMHJIpa
(mapasuienbHO M NEPIEHIUKYIISIPHO OCH), CEYeHUs KOHYyca (apayljiesibHble OCHOBAHUIO
U IPOXOSIKE Yepe3 BEPIINHY), CEUCHHUS 1I1apa;

HCIOJb30BaTh METOABI IOCTPOEHHUSI CEUEHMI: METOJ CIIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHHUS, METO/] IEPEHOCA CEKYILEH IIIOCKOCTH;

JIOKa3bIBATh TEOMETPUUECKUE YTBEPKICHUS;

NPUMEHSATh TeOMeTpUuYecKhe (HaKThl JUIsI PELICHUS CTEPeOMETPUYECKHX 3ajad,
IIPEAIIOIATAIOIINX HECKOJIBKO I1aroB PEIEHUs], €CJIU yCI0BHs IPUMEHEHUS 3a]laHbl B
SIBHOW W HEsIBHOU (hopMme;

pemars 3aJa4d Ha JOKa3aTelNbCTBO MAaTEMAaTHMYECKMX OTHOIIEHHWH U HaXOXJICHUE
reOMETPUYECKUX BEJINYMH;

IIPUMEHSITH IPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
PEILIEHNN CTEPEOMETPUUECKHX 3a]aY;

IPUMEHSTHh [OJYYEHHbIE 3HAHUS HA NPAKTHKE: CpaBHUBATh, aHAIM3UPOBATh U
OLIEHUBATh PEAJIbHBIE CUTYalLlUU, IPUMEHITh NU3YUYEHHBIE IOHATHS, TEOPEMBI, CBOMCTBA
B IIpollecce€ IIOMCKa pEUIeHHs MaTeMaThyecku C(HOpMYIUPOBAHHOW MpPOOIEMBI,
MOJIEIIMPOBAaTh PEAJIbHbIE CUTYallUU Ha S3bIKE T€OMETPHUHM, UCCIIE0BATH TOCTPOCHHBIE
MOJIENIU C UCIOJIb30BAHUEM N€OMETPUUYECKUX IOHATUH M TeopeM, ammapara anreopsl,
pelaTh IPaKTUUECKUE 3aJa41, CBA3aHHbBIE C HAXOXKACHUEM F'€OMETPUUYECKUX BEJINYMH;
UMETh TpPEJCTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS I'€OMETPUM KaK COCTaBHOM
qacTi QpyHAaMEHTa Pa3BUTHS TEXHOJIOTHIA.
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHbIE NpaBUIIa U300paXKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajlieIbHbIX
IpSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

[lonsTHA cTepeoMeTprn: TOUKA, IpsMas,
IUIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIC
npaBuia U300paKEeHHsI Ha PUCYHKE
IJIOCKOCTH, NapaJJICIBbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsiTua: nepecekaronIrecs mIOCKOCTH,
NepeceKaroIrecs IpsMas 1 IIOCKOCTh;
MOJTYTIPOCTPAHCTBO

[ToasTus: MNEPECCKAMMECA IIIIOCKOCTH,
MEepeCCKaAromUecs nmpsamMad U MmiIOCKOCTD,
MMOJIynpoCTpaHCTBO

MHororpaHHUKH, U300paKeHUE
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOMUX 00HEKTOB

MHororpaHHuKH, U300pakeHNE
NPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOUINX 00bEKTOB

AXCHOMEI CTCPCOMCTPHU U IICPBLIC




CICACTBUA N3 HUX

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus n3 HuX. CriocoOb!I 3aJaHus
MPSMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaYeHHs MPSMBIX U TIIOCKOCTEN

10

N3o0paxenune cedeHunit mupamMuabl, Kyoa u
NIPU3MBI, KOTOpPBIE MTPOXOAAT Yepe3 MX
pé6pa. N3o0pakeHune nepeceueHus
MOJTyYEHHBIX TIIOCKOCTeN. PackpamBanue
MIOCTPOCHHBIX CEYCHUN PA3HBIMH I[BETAMHU

11

N300pakeHre ceueHni MUpaMuibl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
p€bpa. N3o0pakeHne nepeceyeHus
HOJIYYCHHBIX IJIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMU LIBETAMU

12

N3o06paxenue cedeHuii nupamuabl, kKyba u
IPU3MBI, KOTOPBIE IPOXOISAT YEPE3 UX
pEOpa. N300pakeHne rnepeceycHus
MOJIYYEHHBIX IJI0CKOcTel. PackpammBanue
IIOCTPOEHHBIX CEUEHUH Pa3HBIMU I[BETAMU

13

N3o0pakeHne ceueHuil mupaMupl, Kyoa u
IPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pé6pa. N3o0pakeHune nepeceueHus
IIOJIY4EHHBIX IUIOCKOCTeN. PackpammBanue
HOCTPOCHHBIX CEYCHUN PAa3HBIMU L[BETAMU

14

MeTton cnenoB Ui IOCTPOEHUSI CEYEHUM




15

Meron cnefoB sl HOCTPOEHUS CEYEHU M.
CaoiicTBa nepeceyeHnii MpsIMbIX U
MIJIOCKOCTEN

16

Mertop cies10B AJIst TIOCTPOCHUS CEUSHHH.
CBolicTBa niepece4eHnil MPSIMBIX U
IJIOCKOCTEN

17

[TocTpoeHue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTemeﬁ U 3aI1MCh 1H1aroB
MOCTPOCHUS

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTemeﬁ " 3aI1MCh HI1aroB
MOCTPOCHUS

19

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEU U 3alKCh 1IaroB
IIOCTPOCHUS

20

[MocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
IIOCTPOCHUS

21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPIIMOHATBHBIX oTpe3kax. [Togodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mranumerpuun: Teopema
Menenas. PacdeTsl B ceUeHHAX HA
BBIHOCHBIX uepTexax. Mcropus pa3Butus
TJIAHUMETPHUH U CTEPEOMETPHUH




23

KontponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmMHoe pacnonoxkeHue npsMbIX B
npoctpancTBe. CKpelmmBaromuecs
npsmsle. [IpusHaky ckperuBaromumxcs
npsaMeix. [lapamiensHble npsMble B
MIPOCTPAHCTBE

25

Teopema o CyllleCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMON IapaJuIeIbHOM
JAHHOW NPSAMOU, IPOXOAAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIIEH HA JaHHOH
npsMoi. Jlemma o nepeceuenun
NapaJuIEIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapannensHOCTb Tpex NpsAMbIX. Teopema o
TPEX MapajuIeNbHbIX NPsAMBIX. TeopeMa o
CKPEILMBAIOIINXCS MPSAMBIX

27

[TapannenpsHOE TPOEKTHPOBAHUE.
OcHOBHBIE CBOWCTBA NApAIEIBLHOTO
npoekTupoBanus. M3o0paxeHue pasHbIx
¢buryp B napajiesbHON NPOEeKINN

28

lenTpanbHas mpoekuus. YToiu ¢
COHAIIPABJICHHBIMU CTOPOHAMHU. YTOII
MEXIY NPSAMbIMU

29

3aauy Ha 10Ka3aTeabCTBO U
UCCIIEI0BAHUE, CBS3aHHBIC C
PacIoIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapamuIenbHOCTh NPSIMON U
IIJIOCKOCTH B npocTpaHcTse. [Ipru3nak
NapauIeIbHOCTH MPSAMOM U IIJIOCKOCTH.




CBolicTBa napajiebHOCTH NPSMOM U
IUIOCKOCTH

31

I'eomeTprueckue 3a1a4n Ha BEIYUCICHUE U
JIOKA3aTeNIbCTBO, CBS3aHHBIE C
N1apaJUIEIbHOCTBIO IIPSIMBIX U IIJIOCKOCTEM
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapajuiesIbHOr 0 Apyrou npsmou. Pacuér
OTHOILIEHU I

33

[TapannensHas IpoOeKIUs, IPUMEHEHUE
JUTSL TIOCTPOCHUS CCUCHHI Ky0a H
napayenenuneaa. CBoicTBa
napasuieJienue1a ¥ mpu3Mbl

34

HapaHHCHBHBIC IIJIOCKOCTH. HpI/I3HaKI/I
napaiCIbHOCTU IBYX IUIOCKOCTEH

35

Teopema o mapannenbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH, TIPOXOJISAIIEH
yepe3 TOUKY, He MPUHAJIEKAIIYIO TaHHON
IUIOCKOCTH U CIEJICTBUS U3 Hee

36

CBoiicTBa napasuieNbHbIX INIOCKOCTEN: O
NapaJlyIeIbHOCTHU MPSAMBIX ITEpeceYeHUs
P MIEPECEUECHNUH IBYX MAPATIIENbHBIX
IJIOCKOCTEN TPEThEM

37

CpoiicTBa napayyienbHbIX IIOCKOCTEH: 00
OTpe3Kax NapajjieabHbIX MPSIMBIX,
3aKJIFOUEHHBIX MEXK]y MapajliieIbHbIMU
IUIOCKOCTSIMM; O IIEPECEUEHNUHN MTPSIMOM C
JBYMs TapaJljIeIbHBIMU MJIOCKOCTSIMU




38

[ToBTopenue: Teopema [Tudaropa na
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYT OJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYT'OJIBLHOTO
napaenenunena

41

Brruucnenue ajauH oTpe3KoB B KyOe U
IPSMOYTOJIBHOM MapajlieIeunene

42

[leprieH IUKYISAPHOCTD IPSAMOMN U
1ockocTH. [Tpusnak
NEPHEHANKYJIAPHOCTH IPSIMOU U
IIJIOCKOCTH

43

[IeprieH IUKYISIPHOCTD IPSAMOM U
1ockocTy. ITpusnak
NEPHEHANKYIPHOCTH IPSIMOU U
IIJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOU, IPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIECHINKYIISIPHON K ITNTIOCKOCTH

45

[1;mockoCTH M NEPIEHINKYISAPHBIE UM
IIpSIMBIE B MHOTOI'PaHHUKAX

46

[1;1ocKOCTH M NEPIIECHAUKYIISPHBIE UM
IIPSIMBbIE B MHOI'OTpaHHUKAaX

47

[leprienAuKynsip ¥ HAKJIOHHAS.
[TocTpoeHune nepneHuKyspa U3 TOYKH Ha

IPSIMYIO

48

[leprieHIUKYISIp M HAKJIOHHAS.




[TocTpoenune nepneHaUKYIsIpa U3 TOUYKU HA
IPSIMYIO

Teopema o TpEX meprneHIuKyIsIpax

49
(npsiMast u oOpartHas)

50 Teopema o TpEX MeprneHANKYIIpax
(mpsimast 1 oOpaTHast)

51 Yron Mexay CKpenmBarOIUMUCS
OpSMBIMU
[Torck nepneHAnKyISpHBIX TPIMBIX C

52 TTOMOIITBIO TIEPIICHIUKYISIPHBIX
IIJIOCKOCTEN

53 OproroHaibHOE MTPOSKTHPOBAHNE
[TocTpoenue ceueHuit Kyoa, MPU3MBI,

o4 IIPaBUJILHOM MUPAMUJIBI C IIOMOILBIO
OpPTOr OHAJILHOM MPOEKLINU
[TocTpoenue ceuenuit kyoa, mpu3Msl,

55 IPaBUIBHOM NMUPaMUBI C TOMOLIBIO
OpPTOTr OHAJIBHOW MPOEKIIUH
CumMeTpust B IPOCTPaHCTBE

56 OTHOCHUTEJBHO I10cKocTH. [liockoctn
CUMMETpPUI B MHOTOTpaHHUKaX

57 [Ipu3Hak nepneHuKyIIpHOCTH MPSIMOHN U
IIJIOCKOCTH KaK CJIEJICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOIpaHHUKH. Pacuér
paccTOsSHUM OT TOYKHU JI0 MIIOCKOCTH

59 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
paccTOSHUM OT TOYKH J0 INIOCKOCTH

60 CriocoObl OMMYCTHTDH NEPIIECHANKYISPHIL:




CUMMETpHUS, CABUT TOYKHU I10
napasuieIbHON IpsMoin

61

CaBur no HenapauieJIbHOW MpsiMOH,
WU3MEHEHUE PACCTOSHUN

62

Kontponbnas padora "B3anmnoe
pacIoN0KEHUE MPAMBIX U INTIOCKOCTEN B
npocTpaHcTse"

63

[ToBTOpEHUE: yroa MEeKIy NPSIMbIMU Ha
TUTOCKOCTH, TPUTOHOMETPHS B
IPOU3BOJILHOM TPEYroJbHUKE, TeOpeMa
KOCHHYCOB

64

[loBTOpEHME: Yyron Mexay
CKPELIMBAIOIUMHUCS MTPSIMBIMU B
IPOCTPAHCTBE

65

I'eomerpuyeckne METObI BHIYMCIICHHS
yrila MeXAay IpsIMBIMU B MHOT'OIPaHHUKAX

66

JIByrpanHbIil yron. CBOWCTBO JIMHEHHBIX
YIJI0B ABYTPAaHHOI'O yIJjia

67

[lepnien nukynsipubie iockoct. CBOMCTBA
B3aMMHO MEePHEHANKYISPHBIX MJIOCKOCTEH

68

[Ipu3Hak nepneHMKyJIIpHOCTU
IJIOCKOCTEM; TeOpeEMa O MPAMON
IIEPECEUCHHUS IBYX IIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPETHEHN MIOCKOCTU

69

[IpsimoyronbHbIM napaienenunesn; Kyo;
U3MEpPEHUs], CBOMCTBA MPSAMOYT OJIBHOI'O
napasuiejenunena

70

Teopema 0 n1raroHany NpsAMOYTOJIbHOTO




napaiejaenumneaa u CJICACTBUC U3 Hee

71

CTCpCOMCTpI/I‘-IeCKI/Ie " NPUKITaIHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOIOKCHHUEM NIPSAMBIX U IIJIOCKOCTH

72

[ToBTOpEHME: CKpEMMBAIOIINUECS MTPSMEBIE,
napajuielbHbIC MJIOCKOCTH B CTAaHAAPTHBIX
MHOT'OTPaHHHUKaX

73

[Tapa mapanienbHbIX IUIOCKOCTEH Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSHUE
MEXIY CKPEUIUBAIOIIMMHUCS TIPSIMBIMH B
MPOCTBIX CUTYALUIX

74

PaccrosHue ot TOUKHU 10 IIITOCKOCTH,
pacCTOAHHUEC OT HpHMOﬁ J0 IINIOCKOCTHU

75

Beruncnenue pacCTosHUN MEXIY
CKPELIMBAIOIIHUMHUCS NPSIMBIMHU C
IIOMOLIBIO IIEPIIEHIUKYIISAPHON INIOCKOCTH

76

TpéXrpaHHblid yroi, HEpaBeHCTBA IS
TpexrpaHHbIx yriaoB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIsl
TPEXTPAHHOIO yria

77

DNEeMEHTHI CPepUICCKOM TCOMETPHH
reoie3snYeCKUe JIMHUU Ha 3eMIIE

78

Kontponbnas padora "Yrisl u
paccTostHuS "

79

Cucremartuszanus 3HaHui "MHOrorpaHHuK
U €70 JIEMEHTHI"

80

[Tupamuna. Buasl nupamua. [IpaBunbHas
nipamMua




[Tpusma. IpsimMast 1 HaKIIOHHASI IPU3MBI.

81 1
[IpaBunpHas npuzma

82 [Ipsimoit mapayienenunes, 1
IPSMOYTOJIHBIN TapayieNienuIe]], Kyo

83 Brimykitbie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykiibie MHOTOrpanHuKH. Teopema

84 Oitnepa. [IpaBuibHbIE U TONTYIPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonTtponbhas padora "MHororpaHHuku" 1

86 [TonsTre BeKTOpa Ha IVIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocth BekTOpOB 1

89 [IpaBuiio mapamenenurena 1

90 YMHO)K€EHNE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JICXKAITUX B OJHOU 1
TUIOCKOCTH

92 CkansipHOE TIPOU3BEICHUE 1

03 Brranciienue yriia Mexry BEKTOpaMH B 1
IPOCTPAHCTBE

94 [pocreiimme 3a1a4m ¢ BEKTOpaMH 1

95 [pocreiimme 3a7a4m ¢ BEKTOpaMH 1

96 [pocreiimme 3a1a4m ¢ BEKTOpaMH 1

97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

98 O0001IeHre 1 cucTeMaTU3aus 3HAHUH 1




99 O06o0menre u cucreMaTH3alus 3HaHu! 1
100 HToroBast KoHTposbHAs paboTa 1
101 Hrorosast KoHTpoONbHAs paboTa 1
102 O0o001IeHre U cucTeMaTH3aIus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Hara nudposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero U3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue Tems! "KoopauHaTsl BEKTOpa 1
Ha TJIOCKOCTH U B MPOCTPaHCTBE"
5 [ToBTOpenue Temsl "CkansipHoe 1
IIPOU3BE/IEHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Bpluncienue yria 1
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue TeMsbl "Y paBHEHUE NIPSIMOH, 1
MPOXOJAIIEH Yyepe3 IBE TOUKU"
5 VYpaBHEHME IIJIOCKOCTH, HOpPMaJlb, 1
ypaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHeHUE IOCKOCTH, HOPMAaJb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe nponssencHue 1
8 JIuHeliHbIe HEpaBEHCTBA, TMHEHOE 1
IPOrpaMMHUpPOBaHUE
9 JIuHeliHble HEPABEHCTBA, JIMHEMHOE 1
IpOrpaMMHUpPOBaHHE
10 AHanuTHyeCcKue METOBI pacuéra yria 1
MEXY IPSIMBbIMUA B MHOT' OT pAaHHHUKAX
11 AHaIuTHYECKUE METO/IbI pacyéra yria 1
MEX]y MIIOCKOCTSIMU B MHOTOTpaHHHKaX
12 dopMmyiia pacCTOSIHUSA OT TOYKHU 10 1




IJIOCKOCTHU B KOOpAHWHATaxX

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH OO

13
MJIOCKOCTH B KyOe

14 Haxoxenue pacCcTOsIHUM OT TOYKH J10
TUIOCKOCTH B MPaBUIILHON TUPAMU/IE

15 KonTtponbHas pabora "AHanuTudeckas
reomeTpus"

16 CeueHHsI MHOTOTPaHHUKOB: CTaH/IaPTHBIC
MHOTOTPAaHHUKHU

17 CedeHMsI MHOTOIPaHHUKOB: METO/ CJIEJIOB
CedeHHsI MHOTOTPAaHHUKOB: CTaHIapPTHHIE

18 MJIOCKOCTH, TIepeceyeHus MPSIMbIX U
IIJIOCKOCTEN

19 [TapannenpHble TPSIMBbIE U TITIOCKOCTHU
napauIeTbHbIC CEUCHHUS

20 [TapamiensHbIC TIPSIMBIE W TITIOCKOCTH
pPacyET OTHOLIEHUN
[TapamienbHbIC TIPSIMBIE U TNTOCKOCTH

21 YIJIbI MEXKTY CKPELIUBAIOLUMUCS
PSIMBIMU
[lepnieHiuKynsgpHbIE TPSIMbIE U

29 TJIOCKOCTH: CTaHapTHBIC Maphl
MePIEeHIUKYISPHBIX TTOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOTPAaHHHKOB
[leprnieniuKynsapHbIEC TPSIMbIE U

23 TJIOCKOCTH: TEOpeMa O TPeX
MEPIICHIUKYIIIpax

24 [TeprieHIUKYIIIPHBIC TIPSIMBIC U




IJIOCKOCTH ! BBIYUCIICHUA JJIMH B
MHOTI'OI'paHHUKax

25

[ToBTOpEHME: MIOIIAIH
MHOTOYTOJTbHUKOB, (DOPMYITBI JJTsI
TIoMIaIeH, COOOpakeHUs MO100us

26

IToBTOpEHME: MIIOIanH
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI JUIS
TJI0MIAAeH, COOOpaXkeHUsI MOA00us

27

[ToBTOpEHue: miomanu
MHOTOYT OJIbBHUKOB, (DOPMYITBI JJIsI
TIoMIa e, cOOOpakeHUs MoI00ust

28

[Tnomanu ceyeHnit MHOTOTPAHHUKOB:
IUJIOIIA/IU TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUs MOA00us

29

[Lnomaan ceyeHnii MHOrOrpaHHUKOB:
TUIOIIA U TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

Kontponbnas padora "[loBTopenue:
MHOI'OI'paHHHUKH, CEUCHMUSI
MHOTI'OTpaHHUKOB"

31

O06BéM Tema. O0BEM MPSIMOYTOIBHOT O
napaJuieNenuresa

32

3agauu 00 yIBOEHHH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIINH yTJia

33

CrepeomeTpuyecKue 3a7auu, CBI3aHHBIE C
00BEMOM TTPSAMOYTOJIBHOTO
napaienenumnena

34

[IpuknagHbie 3aa4u, CBSI3aHHBIE C




BBIUHCIICHHEM 00BbEMa MpsAMOYT'OJIbHOT'O
napaujiciIcimicaa

35 OO0BEM TIPSIMOI TPU3MBI

36 CrepeomMeTpUUeCKHE 3a]1a4H, CBI3aHHbBIC C
BBIYHCIICHHEM O00BEMOB MPSMOM TPU3MBI

37 [TpuknagHbie 3a1a9n, CBSI3aHHBIE C
00BbEMOM IIPSIMON TPU3MBI
Brrauciaenue 00bEMOB T ¢ IIOMOIILIO

38 ornpenenéHHoro uaTerpana. O0bEm
HaKJIOHHOM MPU3MBI
Brrancienre 00bEMOB TEI ¢ IIOMOIIBIO

39 ornpeaenéaHoro narerpana. Oobpém
MU PAMH/TBI

40 ®opmyna o6béma nupamusl. OTHOLICHHE
00BHEMOB MUPAMUJ C OOIIUM YTIIOM

41 dopmyna 06bpéMa mupaMuasl. OTHOILICHHE
00BEMOB MUPAMU/T C OOIIINUM yIIIOM

42 CrepeomMeTpuUuecKHe 3a/1a4M, CBSI3aHHBIC C
00bEMaMH HAKJIIOHHOW TPU3MBI

43 CrepeomeTpuuecKme 3a1a4M, CBSI3aHHbBIC C
00BbEMaMH THPAMUIBI
[Tpuknamaeie 3agaun 1mo Teme "OOBEMBI

44 Ten'", CBA3aHHBIC C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3amaun o Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMHUIBI

46 [Tpumenenue 00bEMOB. Borunicnenue

pacCcTodHud 40 IJIIOCKOCTH




Kontponbhas padora "O0bEmM

47 |
MHOTI'OTpaHHHKA
[unuHapudeckas MOBEPXHOCTb,

48 00pa3yroIIHe IUITHHIPHICCKOI
MOBEPXHOCTHU

49 unuaap. [Ipsamoin KpyroBou HUIMHAP.
[Tnomans TOBEpXHOCTH IIJIUHIPA

50 Konunueckasi moBepxHOCTb, 00pa3yroniue
KOHHM4YeCcKoM noepxHoctu. Konyc

51 Ceuenne KoHyca MIOCKOCTHIO,
MapasuieIbHON MIIOCKOCTH OCHOBAHUS

59 VYceuénnplil konyc. M3o0paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommans 60KOBOM TOBEPXHOCTH H
MOJTHOW MTOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOW MOBEPXHOCTU KOHYCa
CrepeoMeTpuyecKkue 3aauu Ha

55 JIOKa3aTeIbCTBO U BLIYUCIIEHHUE,
MOCTPOCHUEM CEUCHHH IIUINHAPA, KOHYCa
CrepeomeTpuueckue 3a1a4 Ha

56 JIOKA3aTeNIbCTBO U BBHIYHMCIICHUE,
MTOCTPOCHUEM CEUCHUH IUINHIpPA, KOHYCa

57 [Tpuknanueie 3aa4u, CBA3aHHbIE C
[THHIPOM

58 [IpuknagHeie 3a1au, CBSI3aHHBIE C
[UTTHAPOM

59 Cdepa u map




60

[Tepeceuenue cdepsl u mapa ¢
iockoctrio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By 1 n3o6paskenue mapa

61

[Tepeceuenne cdeprl u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bun u n3obpaxenue mapa

62

VYpaBuenue coepsl. [Lnomans chepsl u e€
yacTen

63

CummeTtpus cdepsl U mapa

64

CrepeoMeTpuyecKkue 3aauu Ha
JIOKA3aTeNIbCTBO U BBHIYHCIICHUE,
CBsI3aHHBIE CO CEepol U mapom,
MOCTPOEHUEM MX CEYEHUI MIOCKOCTHIO

65

CrepeoMeTpUYECKHE 3a/1aud Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO c(hepoii U mapom,
MOCTPOCHUEM HX CEYCHHI TUIOCKOCTHIO

66

[Tpuknanueie 3aa4u, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHHME: OKPYKHOCTh Ha IMIIOCKOCTH,
BBIYHUCJIICHUA B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
ox00us

68

Paznuunsnie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OI'PaHHUKOB

69

3anauu o reMe "Tena u moBepxHOCTH
BpaieHus"

70

3agaun o Teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Kontponbnas pabora "Tena u
MOBEPXHOCTH BpaleHus"

72

O06BeéM mumuHApa. Teopema 00 00bEMe
MIPSIMOT'O IIWJTHH]IPA

73

Brruncienne o0ObEMOB TEJI € TTOMOIIBIO
ornpenenéHHoro narerpana. O0bpém
KOHYyCa

74

[Tnomaayu 0OKOBOI U MMOJIHON
MOBEPXHOCTH KOHYCA

75

CrepeomeTpuuecKue 3a1a4u, CBSI3aHHbIE C
BBIUKCIIEHHEM 00BEMOB LIMIIMH/PA,
KOHYyCa

76

[Tpuknanaeie 3agaun 1mo Teme "OObEMBI
IJIOIIA/IA TOBEPXHOCTEH Ten"

77

O06bEM 11apa 1 apoBOro CEKTOpa.
Teopema 06 00bEéme mapa. [lnomanp
cdeprl. CTepeoMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BbEMOB
1rapa, apoBOro CErMeHTa 1 MIapoBOro
CEeKTOpa

78

[Tpuknamasie 3agaun 1Mo TeMe "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaapio cepbl. COOTHOIICHUS MEXITY
TJIOMIASIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJI

79

[TomoOHbIE TeNa B MPOCTPAHCTBE.
N3menenne o0bEMa ipu o 100mH.
CrepeoMeTpHUeCKUE 3a]1a9H, CBA3AHHBIC C




BBIYHCIICHHEM 00BEMOB TeJ U IJIOMIAACH
MOBEPXHOCTEN

80

KonTtponbsHas padora "Tlnomaau
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

81

JBrxenus npoctpancrsa. OToOpakeHus.
JIBrxeHus u paBeHCTBO (uryp. O0mime
CBONCTBA JBUKCHUU

82

Buapl 1BuKeHU: napajlieIbHbIA
MEePEHOC, IIEHTPaJIbHAsI CAMMETPHS,
3epKajbHasi CAMMETPHS], TOBOPOT BOKPYT
IIPSAMOM

83

[TpeobpazoBanus nmogodus. [psimas u
cthepa Diinepa

84

reOMeTpI/I‘ICCKI/Ie 3a/la4yi Ha IPUMCHCHUC
JBUXCHUA

85

KonTtponbsnas padora "BekTopsl B
npocTpaHcTse"

86

O6o6maromee nmopTopenue 11 moHATHH U
MeTO/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlHsI 3HAHHM:
"TlapamienbHOCTh NPSIMBIX U MJIOCKOCTEN
B IIpOCTpaHcTBE"

87

O6o6maromiee nopropenue 11 noHaTuit u
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIsl 3HAHUM:
"BekTopsl B ipocTpaHcTBE"

88

O6o6maromee nopropenue 11 nmouaTuit u
MeTO/10B Kypca reomerpun 10-11




KJIACCOB, CUCTEMATHU3ALIMs 3HAHUI:
"Bekropsl B mpocTpaHcTBe"

89

O6o06maroriee moBTopeHue 11 moHaTHii u
MeTOo/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEeMAaTH3aIMsI 3HAHUI:
"O6beM MHOrOrpaHHuka"

90

O6o6maroriee nopropeHue 11 noHaTuit u
MeTOo/10B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIMsI 3HAHWI:
"O6bpemM MHOrorpaHHuka"

91

O6o6maromiee nopropeHue 11 nouaTuit u
MeTO/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIlHsI 3HAHWI:
"TInomany moBEepXHOCTH B 0ObEMBI
KpyrJibIx Ten"

92

O6o06maromee moBTopeHue 11 moHaTuii u
MeTOo/10B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTHU3aI1sl 3HAHHUIM:
"TTnomaam MOBEPXHOCTH U 00BEMBI
KpyIJIbIX Ten"

93

Wrorosast KOHTpoJIbHAs paboTa

94

Hrtorosas koHTpoNbHAs paboTa

95

[ToBTOpEeHME, 0000IICHHE U
cucTeMaTH3alus 3HaHUH

96

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HAyKU U €€ poiib B PA3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pa3BUTHUS CTEPEOMETPUN KaK
HAyKW U €€ pOJIb B Pa3BUTHH
COBPCMCHHBIX WHKCHCPHLBIX U
KOMIIBFOTEPHBIX TEXHOJIOTUU

98

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHH

99

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

100

HcTopus pa3BUTHS CTEPEOMETPUM Kak
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM

101

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

102

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayKU U €€ poiib B PA3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

* Maremaruka: ajiredpa 1 Hayajla MaTeMaTUYeCKOT0 aHallu3a, FTeOMETPHUS.
Anre0pa u Hadaja MaTeMaTU4YecKoro aHanu3a (B 2 yactsx), 10 kmace/ Hacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u 1pyrue; noa
penakuueir Mopakosuda A.I'., O01IecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«1OI] MHEMO3HMHA»

* Maremaruka: anredpa v Hayajia MaTeMaTH4YeCKOro aHaJln3a, FTeOMETPHUSL.
Anre0pa u Hadaja MaTeMaTU4YecKoro aHanusa (B 2 yactsx), 11 kmace/ Hacts 1:
Mopakosuu A.I'., Cemenos I1.B.; HacTte 2: MopakoBuu A.l'. u 1pyrue; noa
penakuueir Mopakosuya A.I'., O61IeCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«1OI] MHEMO3HMHA»

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET
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