MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
JMenmapramenT CMOJIEHCKOM 00J1aCTH 10 00Pa30BAHUIO M HAYKe
KomuTer 00pa3zoBaHusi AAMUHMCTPAIIMA MYHUIMIIAJIBLHOIO 00pa3oBaHus

"PocaaBabckuii paiioH' CMoJIeHCKOH 001acTH

MBOY "Cpennsist mkoJsa Ne 9"

PACCMOTPEHO YTBEPXIEHO
Ha 3acenanun IIPUKA30M IIO ILIKOJIE

IIporoxoxn or 31.08.2023r Ne 1 HMupektop mkonsl:  C.JI.bapbakos

PABOYAS IPOTPAMMA
(ID 3682094)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»
1t ooyuarommxcs 10 — 11 xmaccos

Ha 2023-2024 yueOHbI# T011

Pocaasan 2023



INOACHUTEJIBHAA 3ATINCKA

['eomerpus sBNseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3Y4EHUS AUCHUIUIMH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTU U IPEIMETOB I'yMaHUTAapHOIro LuKJa. II0CKOIBKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIIMMHUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
reOMETPUYECKUX 3a/a4y, YMEHHE BBIIBUraTb M OMNPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LUKJA, B YaCTHOCTH (PU3MUYECKUX
3ajay.

Ilenb ocBoeHMs mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOia€HHOM ypOBHE —
pasBUTHE MHIMBHUyalbHBIX CIIOCOOHOCTEH OOYyYalOIIMXCS IpPU H3YYEHUM TEeOMETpUH, Kak
COCTaBIISIIONICH MpeaMeTHOH obnactn «MaremaTnka W MH(QOpPMATHKa» dYepe3 obecreueHue
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUs Oosee IIyOOKHMX TIeOMETPUYECKHX 3HAHUU U
NeMCTBUH, CIeNM(UIHBIX T€OMETPHH, U HEOOXOAMMBIX Ul YCIIEHIHOTO MpPO(ecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 33aJJadyaMU Kypca Fr€OMETPUH Ha YriyOJEHHOM YpPOBHE, pacCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

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

dbopMHupoBaHHWE TPEICTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATh M M3y4daTh pas3Hble SBICHUS
OKpY’KaloIlero Mupa, 3HaHUE MOHATUITHOrO ammapata no paszaeny «CrepeoMerpus» ydyeOHOro
Kypca reOMEeTpHH;

(dbopMUpOBaHNE YMEHHUS BIIAJETh OCHOBHBIMU MOHSATHUSIMU O MPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMydl U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PEILICHUs 3a1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENSAX U B PEATbHOM MHUpE
MHOTOTPaHHUKH U TeJa BPAIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOEIH;

dbopmupoBaHue IIOHMUMaHUs  BO3MOXHOCTHU aKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOopHuil, GOopMUpOBaHME MOHUMAHUS POJIM AKCHOMATHKU MpPHU MNPOBEACHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOAAMM [O0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 33Jady MW 3aJad C [PaKTHUYECKUM cojepxkaHueMm, (OpMUPOBaHUE
OpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAHMM MAaTEeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B MTPOBEIECHUH JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, MO3HABATEIbHOW aKTHMBHOCTH, MCCIEI0BATENbCKUX YMEHHUH, KPUTUYHOCTHU
MBIILUIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YUYEHUU APYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOJAEIMPOBAHUS pEAIbHBIX CHUTYyalUil, HCCIEI0BaHUs
HOCTPOEHHBIX MOJIeNel, UHTepIPETaluY OTYYEHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
kiaccax sBisitorcs: «[IpsiMble M MIIOCKOCTM B IpocTpaHCTBe», «MHororpanHukm», «Tena
BpallleHus», «BEKTOpbI M KOOPANHATEI B IPOCTPAHCTBEY, «J|BUIKEHNUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHWE «YyMETh OINEPUPOBATH TMOHATHUSIMU,
pENeBaHTHBIMU T€OMETPUU Ha YrimyOonéHHOM ypoBHEe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIEpXKATENbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpMHpPOBAHUE JIOTMYECKMX YMEHUH



pacripeniesiieTcsi He TOJBKO 10 COJCpXKATeNbHbIM JIMHUSAM, HO W IO ToAaM OOyueHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM  pe3yabTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpHUPOBaHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpPUHIUIA
PEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpEeJICTaBICHUI O0yJarouxcs, paciupss U yriyonsis e€, oOpazysl MpoYHble MHOXKECTBEHHbBIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBuA ansd  guddepeHnranuu  oO0yueHHs, MOCTPOCHHS WHIUBUAYATbHBIX
o0pa3oBaTeNbHbIX HporpammMm, O0OeclneyuTh yYriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymieit npodeccuu, obecriednBas MPEEMCTBEHHOCTh MEXAY OOmUM U MpodecCHOHATBHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOnéHHoOM ypoBHe orBoauTtcs 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeeImo).

COJEP/KAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpeOMETpUH. Touka, mpsiMasi, IIOCKOCTh, pocTpaHCcTBo. [lonsaTue
00 aKCMOMaTHYECKOM IOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacnosnoxkeHue NpsiMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemnBaromumxcs npsaMbixX. [lapannensHOCTs IpSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMAPAJUICIBHBIE IPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBHOCTh TPEX
OpsIMBIX, MApaUIEIBHOCTh NPSMOM M IIOocKocTH. IlapamnensHoe W LEHTpaslbHOE
MpoeKTupoBanue, nzodpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIbHOTO MPOEKTUPOBAHUS.
N300paxkenue ¢uryp B napamiesbHOM NPOEKIMU. YTIIbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJ
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapaynenbHOCTh IIIOCKOCTEN: NapajljiebHbIE IUIOCKOCTH,
CBOMCTBA MapayyieNbHbIX TIockocTel. [IpocTeiinme npocTpaHCTBEHHbBIE (PUTYPHI HAa TIOCKOCTH:
TeTpadAp, NapaJIeNIeNUIe], TIOCTPOCHUE CEYEHU M.

IlepneHUKYIAPHOCTE IPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJISPHBIE IpPSIMBIE B
IIPOCTPAHCTBE, NPSIMbIE IMApPAUICIbHBIE W IEPHEHIUKYISPHBIE K IJIOCKOCTH, IPU3HAK
NEPHEHAUKYJIAPHOCTH IPSIMOM M IIJIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
MII0CKOCTH. OpTOTrOHANBHOE MPOEKTHpOBaHUE. llepneHauKynsap U HakJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPBHI HA MIIOCKOCTb.
IlepneHauKyYISIPHOCT TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUTOCKOocTed. Teopema
0 TPEX MEPIECHAUKYIIApax.

VYTIbl B IPOCTPAHCTBE: YIoJl MEXAY MPSAMOM U TUIOCKOCTBIO, IBYTPAHHBINA YTOJ, TUHEWHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHHble yribl. CBOHCTBa IIOCKUX YIJIOB
MHOTrOrpasoro yria. CBOMCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMsl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO YIIA.

MHOrorpaHHuKH

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: nN-yronapHas npusMma,
npsMasi U HaKJIOHHas NpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunes] MU ero cBoicTBa. Kparuailimme NOyTM Ha NOBEPXHOCTU
MHoOTOrpaHHuka. Teopema Oiinepa. [IpoctpancTBennas teopema Iludaropa. Ilupammma: n-



yrojipbHasi NUpaMuia, IpaBuiIbHasg U yceu€HHas mupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
NpaBUIbHON nupamubl. [IpaBuiibHbIE MHOTOIpaHHUKH: IpaBUIIbHAs NpHU3Ma M IpaBUIIbHAs
nupamMu/a, MpaBuiIbHAas TPEyrojbHas NUpaMuIa U IPaBWIbHBIA TeTpadp, Kyo0. [IpencraBnenue
0 MPaBWIbHBIX MHOTOI'PAHHUKAX: OKTAa3Ip, TOAEKA3P U UKOCAIP.

Brruncenue 371eMEHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTU W IOJIHOM IOBEPXHOCTU MPSAMOM NpPHU3MBblI, IUIOLIAJAb OCHOBAaHM, Teopema O
OOKOBOHM IMOBEPXHOCTH TPSMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TMOBEPXHOCTH
MPaBUIIbHON MUPAMMJIBI, TEOPEMA O IUIOIIAAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CummeTpuss B NpPaBUJIBHOM MHOTOTPAaHHUKE: CHUMMETpHUs NapajUlesienuneaa, CUMMETpHUs
IPABWIBHBIX IPU3M, CHMMETPHSI IPABUIBLHON TUPAMU/IBL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHsI: BEKTOp B IPOCTPAHCTBE, HYJIEBOU BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANPABICHHbIE W IMPOTHUBOIOJIOXHO HAINPAaBICHHbIE BEKTOpbl. PaBeHCTBO
BEKTOpOB. JIeMCTBUS C BEKTOpaMHU: CIOKEHHUE U BbIUUTAHUE BEKTOPOB, CYMMa HECKOJIbKHUX
BEKTOPOB, YMHOKE€HHE BekTopa Ha uyucino. CBoiicTBa clokeHuss BekTOopoB. (BoiicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsaTue komiuiaHapHble BeKTOphl. [Ipu3Hak KoMIiaHapHOCTH
Tpéx BekTopoB. IIpaBwiio mnapamnenenunena. Teopema O pa3jloKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHapHbIM BekTopaMm. llpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsi3b MEXAy KOOpAMHATAMU BEKTOpPAa M KOOPAMHATAMHM TOYEK. YTOJ
Mexly BekTopamu. CKajasipHOE POU3BEICHIE BEKTOPOB.

11 KUIIACC

Tesa BpalmeHus

[ToHATHS: UMIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpasyromue noBepxHocTed. Tena BpalleHus:: LUMIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. Bzaumaoe pacnosnoxeHue cdepsl U IIOCKOCTH, KacaTeslbHas IIOCKOCTh K
cdepe. U300paxeHune Ten BpallleHUs Ha MiIockocTu. Pa3BépTka nunuuapa u konyca. CuMMeTpust
cdepsl U mapa.

O6béM. OcHoBHblE cBolicTBa 00BEMOB Tei. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napaujenenunena U cieactBus u3 He€. OO0bEM NpSAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuiel 1 KoHyca. OOBEM 11apa v apoBOro CETMEHTAa.

KomOunanmu Tten BpamieHuss U MHOrorpaHHukoB. Ilpu3ma, BIucaHHas B LMIMHID,
onucaHHas okosio IunHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0cKOCThI0. [IoHATHE MHOTOTpaHHHKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCaHHOU B
MHOTOTPaHHUK HJIM TEJIO BPaIeHHUS.

[Tnomanb MOBEPXHOCTH LMWJIMHJIpPA, KOHYyca, IUlomans cdepsl u e€ ydacteil. [lomoOue B
npoctpancTtBe. OTHomeHue 0O0BEMOB, IUIOMIAZe MOBEpXHOCTEH MOAOOHBIX  uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3aaad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEepPEOMETPUYECKIX METOJIOB.

IToctpoeHne ceueHWI MHOTOTPAaHHUMKOB W TEI BpaLIEHUS: CEYEHMs] LWIMHIpA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYCHHS KOHyca (TmapajyieibHble OCHOBAHHUIO M
IIPOXOJAIINE YEPE3 BEPIIMHY), CEYEHMsI 1apa, METOJbl TOCTPOECHUS CEYEHMM: METOJ CIIENOB,
METO]T BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIEH TIIOCKOCTH.

BexkTOopbI M KOOPpANHATHI B IPOCTPAHCTBE

Bexkrtops! B npoctpanctBe. Onepaunu Haa BEKTOpaMu. BeKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHA. IIpsiMoyronbHas cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunarel BexkTopa. Pasznmoskenune BekTopa mo 06azucy. KoopamHaTHO-BEKTOPHBIM METOM MpH
pEIIEHNN T€OMETPUYECKUX 3a/1ay.

J{BUKeHHUsI B MPOCTPAHCTBE

HBmwxkenuss npoctpanctBa. OrtoOpaxkeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBa JBWXEHHMI. Buapl NBH)KEHWM: TapauiebHBIA MEPEHOC, LEHTpajJbHAs CHUMMETPHS,



3epKajlbHasi CHMMETPHs, TIOBOPOT BOKPYT MpsiMoii. [IpeoGpazoBanus monodus. Ilpsimast u cdepa
Ditnepa.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIECTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHUM, NPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJEWCTBOBATh C COIMAIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKITUSAMU U HA3HAUCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUNMCKON T'Pa)kJTaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHUSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO TOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKH U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYHBOTO OYAYIIETO;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pelIeHHH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUYECKUE 3HAHUS B HHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
NUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3ndeckas akTUBHOCTD),
busznyeCcKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENHHON I€ATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHUE IICHHOCTH TPYIO0JII00US, HHTEPEC K Pa3IHYHbIM cdepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBA3aHHBIM C MaTEMAaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccur U peaTu3oBbIBAaTH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MAaTEMaTHYEeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh DKOJIOTHYECKOW KYJbTYphl, TMOHUMAaHWE BIHWSHUS COIMAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTEeMAaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTU OKPYXKAIOIMIEH Cpellbl, TIIaHuPOBaHUE
MTOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEICTBUN JUIsl OKPYXKAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TTOHHMMaHWE MaTeMaTHYeCKOW HAyKH Kak chepsl
YEJI0BEYECKON NIESATENIbHOCTH, ITANlOB €€ Pa3BUTHUS UM 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIU3ALINH,



OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTU4YECKON KYyJIbTYpPOH KaK CpPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEJOBATEIbCKYIO IEATEIbHOCTh HHIUBUAYAIBHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBbIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
NOHATUHM, OTHOLIEHMH MEXAYy MOHATUAMH, (OpMyIUpOBaTh ONpENEICHHUs IOHATH,
yYCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 000OUIeHUS U
CPAaBHEHHUs, KpUTEPHUU IIPOBOJAUMOIO aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (pakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpelaraTb KpPUTEpUM ISl BBIABJICHHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JIeJIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUH (TpsMble U
OT MPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTAIMI0, IMPUBOJUTH MPUMEPbl M KOHTPIPUMEDPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpPATh CMOCO0 pemieHus y4eOHOW 3amaun  (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOASIIMM ¢ Y4ETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

ba3oBblie uccienoBare/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BOINPOCHI, (PUKCUPYIOIIME NPOTUBOpEYHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OOBEKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAK)KE BBIIBUIaTh MPEAIIOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIIUK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOIPOC U JJIS
pelleHus 3a1a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  PpAa3JIUYHBIX THUIOB, AaHAJIMW3UPOBATh,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBaTh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  WHPOpMAlMIO, TMPEACTaBIATh €€ B pa3IMuyHbIX  (opmax,
WUTIOCTPUPOBATH TpapuuecKy;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMK IO CaMOCTOATENBHO  CPOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHuKaTHBHBIC YHHBeEpPCcaJIbHbIe YUeOHbIe el CTBUS

Oo0wmenne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXIEHHS B COOTBETCTBUU C YCIOBUSIMH U LEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPA’KaThb CBOIO TOUKY 3PEHUS B YCTHBIX U HMUCBMEHHBIX
TEKCTaxX, JaBaTh IIOSCHEHUS IO XOAY pEUICHMs 3aJadd, KOMMEHTHPOBATh IOJIYYEHHBIN
pe3yJIbTarT;



B Xoz€ OOCYX/JEHHUS 337aBaTh BOIMPOCHI MO CYLIECTBY OOCYXIAeMON TEMbI, MPOOIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJEH, HALIEJICHHBbIE HAa MOMCK PELICHMS, COINOCTaBIATh CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3ULIMH, B KOPPEKTHOU opme (HOpMYyIUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKECHHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmar BBICTYIJICHMA C Y4€TOM 3aJad IpPE3eHTaluu |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBUSA

Camoopranuszanus:

COCTaBJIATh IUIAH, aJIFOPUTM pELIeHHs 3aJadyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI PEIIEHUH ¢ y4éTOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTE/JIEKT:

BJIaJICTh HaBbIKAMU I103HABATEIbHON peduieKCHU KaK OCO3HAaHUS COBEPIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIs IIPOLIECCa U pe3yJibTaTa PEeLIeHNs: MaTeMaTHYECKON 3ajiau;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHh INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbBIX, HAMJECHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH INPUYUHBI
JNOCTYDKEHUSI WM HEIOCTIDKEHHsSI Pe3ylIbTaTOB JESTENIbHOCTH, HAaXOAWTh OHIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHON pabOThI IpU
pemeHnr y4eOHBIX 3aJa4, MPUHAMATh [EJNb COBMECTHOH JIeSTeNbHOCTH, TUIAHUPOBATH
OpraHu3alMI0 COBMECTHOM pPabOThI, paclpenensaTh BHIbI pabOT, JOTOBapHBAaThCs, OOCYXAATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOIO 4YacTb PabOThI W KOOPAWHUPOBATH CBOM JICHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

NPEIMETHBIE PE3YJIbTATbBI
K xoniy 10 kiaacca o0ydaromuiicss HAyqIuTCs:
e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHAMH CTEPEOMETPHHU NP PELICHUH 3a]a4 U
IIPOBEIEHUN MaTEMAaTUYECKUX PACCYKICHU;

® TPUMEHSATh AKCHOMBI CTEPEOMETPUH W CJICICTBUSI W3 HHX TIPH  PEIICHUU

reOMEeTPUUECKUX 3a]1a4;
e Kjaccu(UUIUpPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, TIIOCKOCTEH B
IIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH TOHSATHIMH, CBI3aHHBIMH C MHOTOTPaHHHKAMU;

e CcBOOONHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpU3Ma, MHpaMUA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

e Kiaccu(UUIUpPOBATh MHOTOTPAHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITaCCU(PHUKAIINH;

e CcBOOOJHO ONEpPUPOBATh MOHITHUAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

®  BBINOJHATH NApaJICNIBHOE, IEHTPAJIbHOE U OPTOTOHAJIBHOE MPOEKTUPOBaHKUE (PUTyp Ha
IUIOCKOCTB, BBITIOJIHATH N300paXkeHHs (GUTyp Ha MIOCKOCTH;



CTPOUTh CEYEHHS MHOI'OTPAHHUKOB Pa3INYHBIMU METOJIAMH, BBIIOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOIIAAM TMOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHUpaMUja),
FEOMETPUUECKUX Tell C MPUMEHEHHEM QopMyT;

CBOOOJTHO ONEpUPOBATh MOHSATHSAMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pelaTh 3aJaud Ha JO0Ka3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHWH U HaXOXACHUE
FEOMETPUUECKUX  BEJIMYUH, IPUMEHSS H3BECTHBIE METOABbl IpPU  pELICHUHU
MaTeMaTUYeCKHX 3a/1a4 MOBBIILIEHHOTO U BBICOKOTI'O YPOBHS CII0)KHOCTH;

IPUMEHSTH [IPOCTENIINE IPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CHUCTEMBI MIPU PELICHUHU CTEPEOMETPUUECKHUX 3a/a4;

U3BJIEKATD, peoOpazoBbIBaTh u UHTEPIIPETUPOBATD UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUrypax, IPEICTABICHHYI0 Ha YepTeXax u
PUCYHKaX;

IPUMEHSATh IIOJyYEHHbIE 3HAHMS Ha IPaKTUKE: CpPaBHUBATh M AHAIU3UPOBATh
peaJIbHbIE CUTYyalluM, IPUMEHATHh M3YYEHHbIE MOHSATHUS B IMPOLIECCE MOUCKA PEIEeHUs
MaTeMaTHU4ecKu cPOpMYyITUPOBAHHOMN MPOOJIEMBI, MOJICTHUPOBATh PEAbHBIE CUTYAI[UU
Ha S3bIKE TEOMETPUH, MCCIEA0BaTh IIOCTPOEHHbIE MOJEIM C HCIOJIb30BAaHUEM
reOMETPUYECKUX TMOHATHM M TeopeM, ammapara aiareOphl, pemaTb HpakTUYecKHue
3a/1a4yM, CBSI3aHHbIE C HAXOKJCHUEM I€OMETPUYECKHUX BEIUUNH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
yacTu (hyHIaMEeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiaacca o0ydaromuiicss HAyquTCs:

CBOOOJIHO ONMEpPUPOBATh MOHATUSMH, CBA3aHHBIMU C IIWJIMHAPHUUYECKONW, KOHUYECKON U
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTYUEHUS;

OTIEPHPOBATH TIOHSATHSIMHU, CBSI3aHHBIMH C TEJaMH BpAIEHHs: IUIHHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cepa U 1map) U 0ObACHIATH CIIOCOOBI
MOJTyYEHHUs TeJl BpaIleHus;

KJIacCU(UITMPOBATh B3aUMHOE PACIONIOXKEHHE CPEephI U TUTIOCKOCTH;

BBIYUCIISATh BEJIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpalleHHs, OOBbEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAIEHHs, TEOMETPHUECKUX TeNl C
npuMeHeHueM Gopmyi;

CBOOOJTHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSAMH TeJ BpAIIEHUS U
MHOTOI'PaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy U OMMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHAss B MHOTOTPaHHHK HJIH TEJIO BPAIICHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOMIASIMK MTOBEPXHOCTEH U 00bEMaMH MOT0OHBIX
TeI;

nu300paxarb H3ydyaeMble (UTYpHl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB TPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHHS
TEJ BPAIlCHHUS;

U3BJIEKATD, HUHTEPIPETUPOBATH U MpeoOpa3oBHIBATh nH(pOpMaLIHIO 0
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTAaBICHHYI0O Ha YepTexax u
PHCYHKaX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;



BBITIOJTHSATH ONEPAIMK HAJI BEKTOPaMH,

3aJaBaTh IIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cucTeMe KOOPAMHAT;

peliath TeOMETPUYECKHE 3aJaud Ha BBIYUCICHHE YIJIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUN OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUH;

CBOOOZHO OIEpPUPOBATh IMOHSATUSMHU, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HAaTh CBOMCTBA ABUKCHUM;

BBITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB M TEN BpAIICHUS TPH IMapalIe]IbBHOM
nepeHoce, eHTPATbHON CUMMETPHUH, 3epPKAIbHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT
psIMOH, peoOpa3oBaHus MOA00HS;

CTPOUTH CEUYEHHS MHOTOTPAaHHUKOB M TeJd BpallCHUS: CEUCHHS LUIUHIpPA
(mapamuieNnbHO M MEPIEHANKYIIIPHO OCH), CEUeHHs KOHYca (IapajlieIbHbIe OCHOBAHHIO
U TIPOXOJSIIKe Yepe3 BEPIIUHY), CEUCHUS 1I1apa;

UCIIOJIb30BaTh METOJbl MOCTPOCHUS CEUYCHHWI: METOJl CJIeOB, METOJ BHYTPEHHETrO
MIPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

MPUMEHATh TE€OMETpUYECKHe (aKThl JUIA PEHICHUS CTEPEOMETPUYECKUX 3ajad,
MIPEANOJIATAIONINX HECKOJIBKO IIaroB PEIICHHS, €CIM YCIOBUS NMPUMEHEHUS 3aJlaHbl B
SIBHOW M HESIBHOH (opMme;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMATHYECKUX OTHOIICHUW WM HaXOXKICHUE
TEOMETPHUYCCKUX BEIIMYUH;

MPUMEHSTH POTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIE CUCTEMBI PU
PELICHUH CTEPEOMETPUUECKUX 3a/a4;

MPUMCHSTh IIOJYYCHHBIC 3HAHUS HA TIPAKTHKE: CpPaBHUBAaTh, AHATU3UPOBATH U
OIICHUBATH PeabHbIC CUTYAIMH, IIPUMEHSATh H3yUCHHBIC ITOHSITHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce TMOWCKA pEelIeHUsT MaTeMaTHuecKu CQOpMYIUPOBAHHOM MPOOIEMBI,
MOJICJIUPOBATh PeaIbHbIE CUTYAIlMH Ha SI3bIKE TEOMETPUHU, UCCIIEA0BATh MOCTPOCHHBIE
MOJIEJIM C UCIOJB30BaHWEM T'€OMETPHUECKUX MOHITHH M TeopeM, ammapara anreOpbl,
pemaTh TPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XKICHHEM IeOMETPHUUECKUX BEITHYNH;
UMETh TPEJICTaBICHUs] 00 OCHOBHBIX J3Tamax pa3BUTHS T€OMETPUU KaK COCTaBHOM
yacTu GyHAaMEHTa pa3BUTUS TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpakTieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 Brenenue B ctepeoMeTpuio 23 1
9 BsaumHoe pacrnonoxeHue npsiMbix B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTubl ¥ paccTosHUA 16 1
6 MHororpaHHUKH 7 1
7 BekTopsl B mpocTpaHCcTBE 12
8 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
MNOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KosmnuecTBo yacos JIeKTPOHHBIE
(]
Jl:;ﬂ Tema ypoka Bcero Kontpoapnpie  IMpaxruyeckue f::;l?ennﬂ gg[?;gzil;fenbnme
padoThI padoThI pecype
OcHOBHbIE MpaBUIIa U300paXKEHUs Ha
1 PUCYHKE IJIOCKOCTH, TTapalIeTHHBIX 1 5.09
psIMBIX (OTPE3KOB)




[ToHsATHS CTEpeOMETPHH: TOUKA, IpsiMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHbBIE
IpaBujIa U300paKEHUS Ha PUCYHKE
TJIOCKOCTH, MAPAJIJICIIBHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

5.09

[TonsTHS: epeceKarouecs MIOCKOCTH,
IepeceKaroImecs npsmas ¥ IiIocKoCTh;
MOJIYTIPOCTPAHCTBO

7.09

IlousTus: MNEPECCKAINNECS IIIIOCKOCTH,
InepeceKarommecs npsaMas u rmji0CKOCThb,
MOJIYIIPOCTPAHCTBO

12.09

MHororpaHHuKu, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIIUX 00HEKTOB

12.09

MHororpaHHuKu, U300paKeHUE
MIPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX 00HEKTOB

14.09

CraproBas quarHoctuueckas padbora

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEJICTBHS U3 HUX

19.09
19.09

10

11

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaYeHUs IPSIMBIX U TIIIOCKOCTEH

N300paxeHune ceyeHnit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparimBanue
IMOCTPOCHHBIX CeUeHn Pa3HBIMU [IBETAMU

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHust
MOJTYYEHHBIX IIOCKOCTe!. PackparnBanue

21.09

26.09

26.09




IIOCTPOCHHBIX CeueHH I Pa3sHbIMU IBETaMU

12

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u

MIPU3MBI, KOTOPBIEC TPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepecedeHus

IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBanue

IIOCTPOCHHBIX CeueHH I Pa3HbIMU LIBETAMU

28.09

13

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u

MIPU3MBI, KOTOPBIC TPOXOIAT Yepe3 uX
pé6pa. N3o0pakeHune nepecedeHus

MOJYYECHHBIX IUIOCKOCTEN. PackpalunBanne

IIOCTPOCHHLBIX CeuyeHH I Pa3HbIMH IBCTAMU

3.10

14

Mertoa cie0oB I MOCTPOSHUS CeUSHUI

3.10

15

Mertopa cieoB Ui HOCTPOCHUS CEUEHUI.
CaolicTBa niepece4eHuid NpsIMbIX U
IIJIOCKOCTEMN

5.10

16

17

Merton cnesoB AJisi MOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceyeHuid MpsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIHCh I1aroB
IIOCTPOEHUs

10.10

10.10

18

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTEXKeH U 3aIlucCh I1aroB
MMOCTPOCHHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YepTeXKel U 3aluch I1aroB
IIOCTPOEHUs

12.10

17.10

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pédpax. Co3ganue
BBIHOCHBIX YepTEXKeH U 3aIuCh 1aroB

17.10




IIOCTPOCHUA

21

[ToBTOpenue manumerpun: Teopema o
MPONOPIHMOHANBHBIX 0Tpe3kax. [lonodue
TPEYroJbHUKOB

19.10

22

23

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B CEUEHUSIX Ha
BBIHOCHBIX 4YepTexax. Mcropus pa3Butus
IJITAHUMETPUH U CTEPEOMETPUH

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24.10

24.10

24

B3aumHoOe pacrosnoxeHue npsmMbIx B
npoctpancTse. CKpenBaronmecs
npsmble. [Ipu3Haky cKkpelmuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

26.10

25

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH NIPSIMOM NapaljieIbHON
JAHHOM MPSMOM, MTPOXOASIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIEH Ha JTaHHOU
npsMoi. Jlemma o nepecedeHnmn
MapaAJUIEIbHBIX IPSIMBIX IIJIOCKOCTBIO

26

[TapanmnensHOCTb TpeX HMpsiMBIX. Teopema o
TpEX nmapajuleNbHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

[TapannensHOE MPOSKTHPOBAHHE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
buryp B mapayuieIbHON MPOEKIINN
[enTpanbsHas npoekuus. YToiui ¢
COHAIIPaBJICHHBIMH CTOPOHAMH. YTOI
MEX Ty TIPSIMBIMHU

3agaun Ha 10Ka3aTeIbCTBO U
UCCIIeIOBaHKE, CBSI3aHHBIE C




PaCIIOIOKCHHUEM IIPSAMBIX B ITPOCTPAHCTBE

30

[ToHsiTUSA: MapaNaeaIbHOCTh MPSIMOM 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajuieIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napauienbHOCTU IPSIMOU U
IJI0CKOCTH

31

32

I'eomeTpuuecKkue 3aa4un Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apajyIeNIbHOCTBIO IPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapayIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIICHUI

33

34

35

[TapannenpHas MPOEKIKs, TPUMEHEHNE
JUTSl IOCTPOCHUS CEUCHHM Ky0a u
napajenenumnena. CBoicTra
napajuieJienumne1a 1 mpu3Mbl

HapaJ'IJ'ICJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
MapajlyiCJIbHOCTH ABYX IIOCKOCTEH

Teopema o mapajuieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIEH
4yepe3 TOUKY, HE MPUHAIICKAIYIO TaHHON
MIJIOCKOCTH M CIIEJICTBUSI U3 HEE

36

37

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapaJUIEIbHOCTH MPSIMBIX NIEPECEUCHUS
IIPU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IIJIOCKOCTEMN TpeThen

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpe3Kax MapajljIeNIbHBIX IPIMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMS ITAapaJlJICIbHBIMU IINIOCKOCTAMHA




38

39

[ToBTopenue: Teopema Iudaropa na
IIJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuiesienuneaa

Brruncnenue UIMH OTPE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasuiesenure/ie

42

43

44

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NEPIEHIUKYJIAPHOCTH IIPSIMON U
IIJI0OCKOCTH

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJI0OCKOCTH

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

45

46

[1110CKOCTH ¥ IEPIIEHIUKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX
[ImockocTH U nepreHINKYIIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepnieHqUKYIAp U HAKJIIOHHAS.
[TocTpoeHne nepneHuKyIIsipa U3 TOYKH HA
IPSIMYIO

48

49

[lepnieHIuKynsIp M HAKJIOHHAS.
ITocTpoeHnue neprneHauKyispa U3 TOYKU Ha
MPSIMYIO

Teopema o TpEX nepneHANKYIIpax
(mpsimast 1 oOpaTHasi)




Teopema o Tpéx nepneHAUKYISIpax

50
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeuuBarOIUMHUCS
IPSIMBIMU
ITouck neprneHAUKyYIApHBIX MPSIMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoeHue ceuenuit kyba, Ipu3Msl,

54 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OPTOrOHAJILHOW IPOEKINU
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

55 MPAaBUIBHON MUPAMHUIIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO II0cKocTH. [Inockoctu
CUMMETPUN B MHOTOTpaHHHUKAX

57 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 HpaBI/IJ'IBHI:Ie MHOTOrpaHHUKHU. Pacuér
paccTosiHUM OT TOYKHU JI0 IIIIOCKOCTH

59 HpaBI/mLHLVIe MHOTOrpaHHUKH. Pacuér
pPaccTOSHUM OT TOYKH JO IJIOCKOCTH
CriocoObl OIyCTUTh NEPIEHANKYISAPBIL:

60 CUMMETpHUS, CIABUI TOUKHU IO
MapajuIeIbHON IIPSIMOU

61 Cnasur 1o HenapannemzHoﬁ MPSMOM,
U3MEHEHUE PACCTOSIHUN
Konrtponsnas padora "B3anmuoe

62 pacrioyio’keHue MPSIMBIX U TUIOCKOCTEH B
mpocTpaHcTae”

63 IToBTOpEHME: Yron MeXAy NpsIMbIMU Ha




IIJIIOCKOCTH, TPUT'OHOMETPHA B
IMPOU3BOJIBHOM TPCYI'OJIbHUKEC, TCOPpEMaA
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEXKIY
CKPEUIUBAIOIIMMHUCS PSIMBIMH B
MIPOCTPAHCTBE

65

66

I'eomeTpryeckue METOAbI BEIYNCICHHUS
yIila MEeXAy NPSIMBIMU B MHOI'OTPDaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAHHOIO yria

67

68

69

70

[lepnenaukynspusle miockoctd. CBOMCTBA
B3alMHO NEPIEHIUKYIISPHBIX MNIOCKOCTEN

[Ipu3Hak nepneHuKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIEPECEYECHM IBYX IIJIOCKOCTEN
NEPIEHIUKYJIIPHBIX TPEThEH IIOCKOCTH
[IpsimoyronbHbIN napasuienenunes; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napajuieJIienunena

Teopema 0 tMaroHany NPsMOYTOJIBHOTO
NapaJuIeJIEIUIENA U CIEICTBUE U3 HEE

71

CTCpCOMeTpI/I‘-ICCKI/IC " NPUKIIaJIHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM TIPAMBIX U INIOCKOCTHU

72

HOBTOpeHHeI CKpCHIUBAOIINUECCA IIPAMBIC,
mapalyICJIbHBIC IJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapasnienbHbIX IIOCKOCTEH Ha
CKPEUIMBAIOIINXCSA MPSMBIX, PACCTOSIHUE
MEXy CKPEIIUBAIOIITUMUCS MPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

74

PaccrosHue oT TOUKH A0 IIJIOCKOCTH,




pPacCTOsAHUEC OT HpHMOﬁ J0 IINIOCKOCTH

Brruuciienue pacCTosTHUN MEXITY

75 CKPEILMBAIOINMUCS IPSIMBIMU C 1
MTOMOLIBIO MIEPIICHIUKYISIPHON IIIOCKOCTH
TpéxrpaHHblil yroJi, HEpaBEHCTBA JIs

76 TpexrpaHHbIX yrioB. Teopema Iludaropa, 1
TEOpeMbl KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yIyia

77 DneMeHTHl CPepruIecKoil reoOMEeTpUn: 1
reoJie3nYecKue JIMHUU Ha 3emiie

78 KOHTpOJ‘ILHEVIV}I pabota "Yrisl u 1
paccTosiHus

79 CI/ICTeMaTI/ISaI_[I/I'}'I 3HaHUM "MHOrorpaHHUK 1
U €T0 JIEMEHTBI

80 [Tupamupa. Bunsl nupamua. [lpaBunsHas 1
nMpamua

81 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBL. 1
[IpaBunbHas npusma

82 [IpssMoit napainenenunen, 1
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo

83 Beinykisie MHOrorpannuku. Teopema 1
Ditnepa
Beinykisie MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunpHbIe U NOMYNIpaBUIbHBIE 1
MHOTOI'PaHHUKHU

85 KonTtposnbHast pabota "MHOrorpaHHUKH" 1

86 IToHATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 PazHocTh BekTOPOB 1

89 [TpaBwiio mapamienenuena 1




90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenue BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JICKAIIUX B OJTHOM 1
TUIOCKOCTH
92 CkansipHO€ MTPOM3BEICHNE 1
93 Brruuciienue yria Mex.y BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
98 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1
99 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1
100 Hroroast koHTpoIbHAs paboTa 1
101 Wrorosas KoHTpoOJIbHAsI paboTa 1
102 O0001IeHre U CHCTeMAaTH3alns 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






