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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOXKHOCTh U3Y4EHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTU M IMPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TIpHU
JI0Ka3aTelbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTHUECKUX YTBEPXKICHUU TNPH PELICHUU
IreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUraTb M OINPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOiaEHHOM ypOBHE —
pasBUTHE MHIMBHUyalbHBIX CIIOCOOHOCTEH OOYyYaroIIMXCsl IpPU H3yYEHUM TE€OMETpUH, Kak
coCTaBJIAIOLIEH IpeaMeTHOM oOnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecredyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNM(UYHBIX T€OMETPHH, U HEOOXOAMMBIX Ui YCIIEUIHOTO MPO(eCcCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, PaCIIUPSIIOIIUMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIBTYpHl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATH M H3y4aTh pas3HbIE SIBICHUS
OKpY’KaIOIIeT0 MHpa, 3HAaHHE NOHATHHHOTO ammapara mo pasaeny «CtepeoMeTpus» ydeOHOro
Kypca reoMeTpuu;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (GOpMyT W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHS 33/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENSAX U B PEATbHOM MHUpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh T€OMETPUUYECKHUE MOJIENH;

dopMHupoBaHHE  TIOHUMAaHUS  BO3MOXXHOCTH  AKCMOMAaTHYECKOTO  IOCTPOSHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHUS POJIM AKCMOMATHKH TIPU TPOBEICHHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB W AJTOPUTMOB pEIlEHHS,
YMEHHUSI HX TPHUMEHSATh, MPOBOIUTH JOKa3aTeNbHbIE pPACCYXICHUS B XOAE pPEUICHHUS
CTEpEOMETPUYECKHX 337ad M 3aJad C NPaKTUIECKUM CoJiepKaHueM, (HOpMHUpPOBAHHE
OpeICTaBIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeldbCTB INpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP)KJICHUH U POJIM AaKCHOMAaTUKU B TIPOBEIEHUH JIETYKTUBHBIX PACCYXICHUMH;

pa3sBUTHE ¥ COBEPIICHCTBOBAHHE WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcsi, TMO3HABATEIILHOW AaKTUBHOCTH, WCCIEIOBATEILCKAX YMEHHH, KPUTHYHOCTH
MBILICHHS], UHTepeca K U3y4EHHIO T€OMEeTPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHs
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TIOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIUSIX W MPHU W3YYEHUH APYTHX y4eOHBIX TPEAMETOB, MPOSBICHUS
3aBHCUMOCTEl M 3aKOHOMEPHOCTEW, MOJECIMPOBAHHS peabHBIX CHTyallud, HCCIIeOBaHUs
MOCTPOCHHBIX MOJIeNell, UHTepIpeTaluy NOTYYeHHBIX pe3yabTaToB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATECIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTUYECKHX YMEHUH
pacmpesenseTcss He TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylibTaTaM  OCBOCHUS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaianuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJIEHUE I'€OMETPUUECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUI O0YyJaronuxcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH HA YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeUUTh YIIYOJIEHHOE U3Yy4eHHE TEeOMETPUU  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJTOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3yYeHHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B Heemo).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBO. [loHATHE
00 aKkCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHOe pacrnonokeHue IpsMbIX B MIPOCTPAHCTBE: MEPECEKAIOIUECS, TTapauIeIbHbIEC U
cKpelBaromyecs npsamsele. [IpusHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTb NPAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IapajuIelIbHBIE IPSIMBbIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NPSAMBIX, MApaJUICIbHOCTh NPSIMOM M IIOCKOCTH. [lapamienbHOE W LEHTpaIbHOE
pOEKTHpOBaHUe, n300paxkenue ¢puryp. OCHOBHBIE CBOICTBA MapalljIeIbHOIO MPOEKTUPOBAHUS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXAYy NPSAMBIMA B IIPOCTpaHCTBE. llapainenbHOCTh IIIOCKOCTEN: NapaljiebHbIe IUIOCKOCTH,
CBOICTBa MapaienbHbIX IUIocKocTel. [IpocTelinme npocTpaHCTBEHHBIE PUTYpPhI HA TUIOCKOCTH:
TETPadp, NapajuIeICIHUIIE], IOCTPOCHUE CEUYCHU.

[lepneHUKYIAPHOCTE IPSAMOM M IJIOCKOCTHU:  IIEPIICHIMKYJSIPHBIE  IpsMBIE B
[IPOCTPAHCTBE, IIPSIMBbIE IapajUICIbHBIE W IEPHEHIUKYISAPHBIE K IIOCKOCTH, IIPU3HAK
NEePNEHAUKYJISIPHOCTH TOPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYISPHON
10ckocTH. OpTOoroHanbHOE MpOeKTUpOoBaHUE. [lepneHAuKysp U HaKIOHHBIE: PacCTOSHUE OT



TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TJIOCKOCTH, MPOEKIUs (GUTYphl Ha MIOCKOCTb.
IlepneHqUKyISPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH ABYX ILUIOCKOcTed. Teopema
0 TPEX NEPIECHAUKYJIIApaXx.

VYTl B IPOCTPAHCTBE: YIoJl MEXAY MPSAMOU M TJIOCKOCTBIO, IBYTPAHHBIA YroJ1, TUHEHHbBIN
yroa JBYIpPaHHOrO yria. TpéXrpaHHblii W MHOrorpaHsble yriabl. CBOWCTBa IJIOCKUX YIJIOB
MHOrorpatHsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKH

Bunbl MHOrorpaHHuUKOB, pa3BEpTka MHororpaHHuka. [Ipusma: n-yroiapHas npusMma,
npsMasi 1 HaKJIOHHAas MPHU3MBbI, OOKOBask W IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBINA TMapajulelIeNdIe]l W ero cBoWcrBa. Kparyaillume InyTH Ha IIOBEPXHOCTH
MHOTOrpaHHuka. Teopema Oiinepa. [IpoctpancTBennas teopema Iludaropa. ITupamuma: n-
yroyibHas MUpaMuja, IpaBuiibHas U yced€HHas nupaMusl. CBoiicTBa péOep U OOKOBBIX IpaHei
IpaBWIbHON nupaMubl. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs IMpPU3Ma U IMpPaBUIIbHAs
NUpaMK/Jia, IpaBUIbHASL TPEYToJIbHAs MUPAaMUJa U IPAaBUIbHBIN TeTpasap, KyO. Ilpencrasnenue
0 MPaBWIbHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAa3p U UKOCAIP.

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans 6oxoBoi
MOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAJb OCHOBAHUW, Teopema O
OOKOBOI TMOBEPXHOCTH TPsIMOHM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH
MPaBUIILHON MUPAMUJIBI, TEOPEMA O IIOIIAIN YCEUEHHOU MUPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU MPABUIBHBIX MHOTOI'PAaHHHUKOB.
CumMerpuss B MpaBUIBHOM MHOIOIPAaHHUKE: CHMMETpHUS Mapajulesienuneaa, CUMMETpUs
IPABWIBHBIX IPU3M, CHMMETPHSI IPAaBUIBLHON NUPAMU/IBL.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOp, JUIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIe, COHANpaBICHHbIE U MPOTHUBOIOJIONKHO HAIpPaBJIEHHbIE BEKTOPBL. PaBeHCTBO
BEKTOpOB. JIefCTBUS C BEKTOpaMHU: CJIOKEHHWE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBbKHUX
BEKTOPOB, YMHOXXCHHME BeKTopa Ha uncio. CBoicTBa ciokeHus BeKTopoB. CBolicTBa
YMHOXEHHS BeKTopa Ha uucio. [lonarue kommaHapHbele BeKTOphl. [Ipu3Hak KoMmIiaHapHOCTH
Tpéx BekTOpoB. IIpaBmwiio napasmenenunena. Teopema O pas3ioKEHUM BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTopaMm. llpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeXIy KOOpAMHATAMHU BEKTOpAa M KOOPAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKalnsipHOE POU3BEIECHUE BEKTOPOB.

11 KJIIACC

Tena Bpamenus

[ToHATHS: UMIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAash IOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, OOpa3syromue mnoBepxHocTed. Tena BpaileHHs: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnonoxeHnue cepsl U INIOCKOCTH, KacaTellbHas MIIOCKOCTb K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka muimuHapa u konyca. Cummerpust
cdepsl U mapa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajuienenunena u ciueactBus u3 He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, LHIMHAPA,
nupamMubl 1 KoHyca. OO6bEM mapa 1 I1apoBOro CETMEHTa.

KomOuHanmu Tten BpamieHHss U MHOTorpaHHUKoOB. Ilpu3Ma, BIUCaHHas B LWJIMHP,
onucaHHas okoyo HwinHApa. [lepecedenue cdeprl u mapa ¢ miockocTsro. Kacanue mapa u



chepnl ockocTrio. [loHATHE MHOTOTpaHHUKA, OTUCAHHOTO OKOJIO chepbl, chepbl, BIUCAHHON B
MHOTOTPaHHMK WJIN TEJIO BPALLCHMUS.

[Tnomane MOBEPXHOCTH HMWIWHApA, KOHYca, Iuiomans chepel u e€ yacteir. [logodue B
npoctpadctBe.  OtTHomeHue 00BbEMOB, IUIOMAAEH IOBEPXHOCTEH MOAOOHBIX  GUryp.
[IpeoOpa3oBanue nonodus, romorerus. PemeHue 3amgady Ha IUIOCKOCTH C HCIIOJIb30BaHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[TocTtpoeHne ceuyeHUI MHOTOTPAaHHUKOB W TEJI BpAIICHUSA: CEYEHUs LWIMHApA
(mapayuiebHO W TEPHEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (MapajjiesibHble OCHOBAaHHIO U
IPOXOJALINE Yepe3 BEPIIMHY), CEYEHUs Iapa, METO/bl ITOCTPOCHUSI CEUCHMH: METOA CIEOB,
METO]I BHYTPEHHETO POEKTUPOBAHUS, METO/ IEPEHOCA CEKYILIEH TIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTe. Onepanuu HaJx BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOKEHHA. IIpsiMoyronbHas cucremMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIN METOX IMpH
peLIeHNH TEOMETPUYECKUX 3a/1a4.

JBu:KeHUS B IPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpakeHus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buapl NBMKCHUM: IapauICIbHBIA IIEPEHOC, LEHTpaJbHAs CHUMMETPUS,
3epKajibHasi CHMMETpHsI, IOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus nonodus. [psmas u chepa
Diinepa.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMK  OOYYaIOIIeTOCs Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHIMCKOrO OOIIEeCTBa, MPEACTABICHHE O MAaTEeMAaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIECHUH, MTPOLEAYp TpakJIaHCKOro oOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKITUSIMU U HA3HAUCHUEM;

2) naTpuOTHYECKOE BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaKJaHCKON MIACHTUYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCHUIMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTeMaTUKOB W POCCUUCKON MAaTeMaTHYECKOW IIKOJIbI, MCMOJb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, dTHUYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U ACSTENbHOCThIO YUEHOTO, OCO3HAHME JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYHBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIUTAHUE:



JCTCTHUYECKOE  OTHOLIEHWE K  MHPY, BKJIKOYasg  OCTETHMKY  MaTeMaTH4ECKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3a7ay, pELICHWH, PpacCyKACHHWH, BOCHPUUMYHUBOCTh K
MaTE€MaTU4YECKUM aCleKTaM pa3jIu4YHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(OPMHPOBAHHOCTb YMEHUS IPUMEHATh MaTeMaTUYECKHE 3HAHUS B HHTEPECaX 3J0POBOTO
u Oe3omacHOr0 00pasza XH3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3[0pPOBBIO (310pOBOE
NUTaHue, cCOATAHCHPOBAHHBIN PEXXKUM 3aHATHH U OTIbIXA, perylisipHas (pu3nueckasi akTHBHOCTD ),
(bu3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUAX CHOPTUBHO-03JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) Tpy10BO€E BOCIUTAHME:

TOTOBHOCTH K TPYAY, OCO3HAHME IIEHHOCTU TPYIOJIO0MS, HHTEPEC K Pa3IHMuHBIM cdepam
npoeCCHOHATIBHON JESATEIBHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOW U €€ MPHUIIOKCHHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymied mnpodeccud U pean30BbIBATE COOCTBEHHbBIE
KU3HEHHbIE IIJJaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYecKoMy O0Opa3oBaHUIO U
camM000pa30BaHMIO Ha MPOTSHKEHUU BCEH YKU3HU, TOTOBHOCTh K AKTUBHOMY y4YacTHIO B PEIICHUHU
IIPAaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) IK010THYeCKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTb 3KOJOIMYECKOW KYJIbTYPbl, IOHHMAaHHE BIMSHUS COLMAIBHO-
DKOHOMHYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
ro0aNbHOTO  XapakTepa  SKOJIOTMYECKMX  MpoOjieM, OpHEHTanus Ha  [PUMEHEHHE
MaTeMaTHYeCKUX 3HAHMM Ui pelleHMs 3a/ad B O0JIACTH OKpYXKarolleil cpejbl, MiIaHUpOBaHUE
IIOCTYIIKOB ¥ OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUH ISl OKPYKAIOLEN CPEIbl;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKU U OOLECTBEHHOW NMPAKTHKH, TOHUMAaHHE MaTEeMAaTU4YEeCKON Hayku Kak chepbl
4eJIOBEUYECKON JESATEIbHOCTH, ITAlOB €€ Pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTHs LIUBUIIN3ALUY,
OBJIQJICHHE SI3BIKOM MATEMAaTUKH U MaTEMaTH4YECKON KyJIbTYpOMl KaK CPEeICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOECKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U
B I'PYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckne 1eMCTBUS:

BBISABJIAATE U xapaKTepmoBaTL CYHIGCTBGHHI)IG HpI/I3HaKI/I MAaTEMATUYCCKUX O6’beKTOB,
NOHSTUM, OTHOIIEHWNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETICHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA [UIsI 00O0OIIeHUs u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYJIHpPOBaTh U MPEoOpa3OBBIBATh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpI/IHaTeJ'H)HI)Ie, C€AUHHUYHBIC, YaCTHbBIC 1 O6IHI/I€, yCJ'IOBHI)Ie;

BBISBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeUus B (pakTax,
JMaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHHUSX, TMpeanaratb KPUTEPUH I BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUNIA;

J€JIaTb BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, }IGJIYKTI/IBHBIX U MHAYKTHUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHUI 10 aHAJIOTUH;



MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTUBHOTO), BHICTpAaWBATh AapPryMEHTAIMIO, MPUBOAUTH NPHUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BbIOMpaTh CcHoco® pemieHus YydeOHOM 3afaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOoliee MOAXOANIMA € Y4ETOM CAMOCTOSTEIBHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3oBble nccienoBareibCcKue qeiCTBUS:

MCIIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBAThH
BONPOCH], (UKCHUPYIOIIHE MPOTUBOpEUYHE, MpoOjeMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOAMWTH CAMOCTOSITENILHO  CIUTAHUPOBAHHBIN  AKCIIEPUMEHT, HKCCIICJOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OO0ObEKTa, SBICHHS, IMPOLECCa, BBISIBICHHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENILHO (OPMYIUPOBATh 000OIIEHUST ¥ BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHIBATh JJOCTOBEPHOCTH MOJIYYCHHBIX PE3Yy/IbTaTOB, BBIBOJAOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TaKKe BBIIBUTaTh MPEANOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX I OTBETa Ha BOIIPOC M IS
pelleHus 3a1a4H;

BEIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  Pa3IMYHBIX  THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMATH3UPOBATh W HMHTEPIPETUPOBATh HMH(DOPMANHMIO pPA3IMYHBIX BHIOB U  (QopMm
MpEeJICTaBICHHUS,

CTPYKTypupoBaTh  UHGOpMAIUIO, TMPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HAIEKHOCT, WHQPOPMAIMM TI0 CAMOCTOSATEIBHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSAMH U LEJISMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NHCHMEHHBIX
TCKCTax, JaBaTb IOSACHCHUA IIO0 XOA4Y PpCHICHUA 3aladrd, KOMMCHTHUPOBATDH HOJ'Iy‘-IeHHI)II\/’I
pe3yibTar;

B X0j€ OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOH TeMbl, IpOOIEeMBbI,
pemraeMoil 3a/auM, BBICKa3bIBaTh WJIEM, HalleJICHHbIE HAa MOMCK pEIIEHUs, COMOCTaBIATh CBOM
CYXKACHUA C CYXICHUAMH OPYIrUX YJYaCTHUKOB AHaAJIOora, O6Hap}I)KI/IBaTI) pasinune U CXO0ACTBO
TIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3yJbTaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEeIOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3aJady MpE3eHTalMd |
0COOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiCTBUS
Camoopranusanus:



COCTaBJIATh IUIAH, aIFOPUTM pELIEHMs 3aJadd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBBIKAMU [103HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX IPOLECCOB, HX pPE3yIbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7auu;

IpPEIBUAETh TPYJHOCTH, KOTOPbIE MOI'YT BO3HHUKHYTh IIPH PEILIEHUM 3aJaud, BHOCUTb
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MEIHM ¢ YCIOBHSIM, OOBSICHATH NPHUYUHBI
JOCTMDKEHUS] WM HEJAOCTHXKEHMsI Pe3y/lbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MIOHMMATh M UCIOJb30BaTh MPEUMYLIECTBA KOMaHAHON U MHIUBUIYaIbHOW pabOThI Ipu
pelieHUH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHOM pPabOTHI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
MpoILIeCC U Pe3ynbTaT paboThl, 00001IaTh MHEHUSI HECKOJIbKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicss HayquTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATUSIMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IIPOBEJCHIUN MAaTEMaTHUYECKUX PACCYKIEHUM;

® [IPUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX TIPH pPELIeHUU
FeOMETPUUECKUX 3ajay;

e Kiaccu(UIUPOBaTh B3AUMHOE PACIIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
MPOCTPAHCTBE, MPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEpPUPOBAThH MOHATUSMH, CBA3AHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U IIIOCKOCTbBIO;

e cBOOOJHO ONEPUPOBATh MOHATHIMH, CBSI3aHHBIMU C MHOT'OTPaHHUKAMH;

e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MpU3Ma, NHUpaMUja,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e iaccu(uIUpPOBaTh MHOTOTPAHHUKH, BEIOMpasi OCHOBaHMS JUIsl KilacCU(UKaIIH;

e CcBOOOJHO ONEpUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

e  BBINOJHATH NapaJIeNIbHOE, IIEHTPAIbHOE U OPTOrOHAJILHOE MTPOEKTUPOBaHKE (HUTYp Ha
IJIOCKOCTh, BBIMIOJIHATH N300pakeHust (pUryp Ha MmiocKoCTH;

® CTPOUTH CEYEHHUS MHOTOTPAHHUKOB Pa3IMUYHBIMU METOJAMHU, BBIMOJIHATH (BHIHOCHBIE)
IUIOCKUE YEpPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXy, COOKY,
CHU3Y;



BBIUMCIIATh IJIOIAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (Npu3Ma, NHpaMuia),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMyIT;

CBOOOJHO ONEpUPOBaTh MOHATHSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYpPBI;

cBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMHU BEKTOPAM M KOOPAWHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH ICHCTBUSA HaJl BEKTOPAMY;

pelmare 3aJa4d Ha JOKa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIICHHH W HaXOXICHHE
FEOMETPUYECKUX  BEIMYMH, IIPUMEHSAA H3BECTHBIC METOABl IIPU  PEIICHUHU
MaTE€MaTUYECKMX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CJI0KHOCTH;

IIPUMEHATH IPOCTEHIINE IPOIrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUYECKUX 3a/aY;

U3BJIEKATb, peoOpa3oBbIBATH u MUHTEPIPETUPOBATD UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YepTekax |
PUCYHKax;

IIPUMEHATH IIOJIy4CHHBbIC 3HAHMS HA IIPaKTUKE: CpPAaBHMBAaTh M aHAJIU3UPOBATH
peallbHbIE CUTYallUH, IPUMEHATh U3YYEHHBIE IOHATHS B IIPOLIECCE MOMCKA PELICHUS
MaTeMaTHYecKu c(HOpMyTUPOBaHHON NpPoOIEeMbl, MOJEIUPOBATh PEalbHbIE CUTYalluU
Ha S3bIKE TIE€OMETPUM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIN C MCIOJb30BAaHUEM
FEOMETPUUECKUX TMOHATHH W TeopeM, ammapara anredpbl, pelarb MpPaKTHYECKHE
3aJ]a4l, CBA3aHHbIE C HAXOXKACHUEM F€OMETPUUECKUX BEJINYUH;

UMETh TPEJCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHH KaK COCTaBHOMN
4acTH (pyHJAaMeHTa pa3BUTHSI TEXHOJIOTHH.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

CBOOOJIHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C IMJIMHAPUYECKOM, KOHUUECKON U
ceprueckoil MIOBEPXHOCTIMH, OOBSICHITH CIIOCOOBI OJTyUEHUS;

OIEpUPOBATh NMOHATHUAMH, CBA3aHHBIMHU C TEJIAMM BPAIICHHS: LMIUHAPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHHs (LWIMHAP, KOHYC, cdepa U map) U 0ObSICHATh COCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIaccu(UIUPOBaTh B3aUMHOE PACIOJI0XKEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpALICHUs, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUECKUX Tel C
npuMeHeHueM Gpopmyi;

CBOOOJHO ONEPUPOBATH MOHSATHSAMH, CB3aHHBIMM C KOMOWHALMSAMU TEJ BpaLICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cpepy U OMUCAHHBINA OKOJIO chephl,
cdepa, BMcaHHAss B MHOTOI'PAaHHUK WUJIH TEJIO BPAIIEHUS;

BBIUHCIISATH COOTHOIIEHHSI MEXKAY IUIOUIaIIMU MTOBEPXHOCTEH U 00bEMaMU MOI0OHBIX
TE,

n300paxarb H3ydyaeMble (UTYpHl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUECHUS
TeJ BpalleHHUS;

U3BJIEKATD, UHTEPOpPETHpOBaTh U NpeoOpa3oBbIBaTh  HH(POpMAIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTrypax, MPEeACTAaBICHHYIO Ha yepTexax u
PHUCYHKaX;



CBOOOIHO OTEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSTH Oll€palluy HaJl BEKTOPAMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOp/MHAT;

pemiatb TEOMETPUUYECKHE 3a/Jaud Ha BBIYUCICHUE YIJIOB MEXIY MPSMBIMU H
IUIOCKOCTSIMHU, BBIYHUCIEHUE PACCTOSSHUM OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOI'O METO/AA IPU PELICHUH;

CBOOOJHO OIEPUPOBATH IMOHSATUSMH, CBSI3aHHBIMU C JBUKCHHEM B IPOCTPAHCTBE,
3HAaTh CBOMCTBA ABUKCHUM;

BBITIOJHATh M300paKCHUST MHOTOTPAHHUKOB W TENl BpAICHUS MPH IMApAILICIBHOM
IIEpEHOCe, LICHTPAJIbHON CUMMETPHUH, 3€PKAIbHOW CUMMETPHUH, IPU MOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOI00US;

CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB M TE€Jl BpalICHUS: CEUYECHHS LUIUHIPA
(mapayenbHO U MEPIEHANKYISIPHO OCH), CEYEHMs KOHYca (IapasuieIbHble OCHOBAHUIO
Y TIPOXO/ISIIIINE YEPE3 BEPIINHY), CEUCHHUS 111apa;

UCIIOJIb30BaTh METObl TOCTPOEHUSI CEUEHUM: METOJ CIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

OPUMEHSTh TeoMeTpuueckue ¢akThl [UIsi PEIICHUs CTEPEeOMETPUUYECKUX 3ajad,
IIPEIIoJIaratoIiuX HECKOJIbKO LIaroB PeLeHUs], €ClIM yCJIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMe;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMATHYECKUX OTHOIICHUW M HaXOXKICHUE
F€OMETPUUYECKUX BEJIUYUH;

MPUMEHSATH MPOrPAMMHBIE CPEACTBA U JICKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU
PELIEHUH CTEPEOMETPUUECKUX 3a/aY;

MPUMEHATh TOJyYEeHHbIE 3HAHUS Ha TMPAKTUKE: CpPaBHUBATh, AaHAIM3UPOBATh U
OIICHUBATh PEAJIbHBIE CUTYalluU, IPUMEHSITh U3yUYEHHBIE MTOHATHS, TEOPEMBI, CBOICTBA
B IIpollecce IIOMCKA pEIIEHUs MaTeMaTH4eCcKu CQOpPMYIUPOBAHHOM MpOOIEMBI,
MOJIEJIMPOBATh pealbHbIE CUTYaIlMH HA 3bIKE T€OMETPHUH, UCCIIE0BATh TOCTPOCHHbIE
MOJIETIM C UCIOJIB30BAHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, almapara anreopsl,
penarh NpPakKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXO0XKJIEHUEM I€OMETPUUECKUX BEINYNH;
MMEThb TIPEJICTAaBIIEHUS 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPUH KaK COCTAaBHOMU
yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U IIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI ¥ pacCcTOSHUS 16
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIE TIpaBUIIa U300pPAKEHUS HA PUCYHKE
IUIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CepeuHbl OTpe3Ka

[TonsiTust crepeoMeTpun: TOUKa, mpsimas,
IJIOCKOCTh, MPOcTpaHCcTBO. OCHOBHBIE MpaBUia
M300paKeHMs Ha PUCYHKE TIOCKOCTH,
napauIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEIHbBI
oTpe3Ka

Ilonstus: MepeCCKaromuecs 1mI0OCKOCTH,
epecekaromuecsa npsamasa 1 rmiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

TlonsTus: NepeceKaromuecs 1mI10CKOCTH,
MNepecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUe MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHUKH, H300paKeHUE TMPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3
HHX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3




HHX

10

11

12

13

14

15

AKCHOMBI CTEPEOMETPUHU U TIEPBbBIE CIEACTBUS U3
HuX. CrocoObl 3a/1aHUs IPSIMBIX | IJIOCKOCTEN B
npoctpancTBe. O003HAYEHUS TPSIMBIX U
IJIOCKOCTEM

N3o00paxeHue cedeHuit mupamuibl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3o0pakenue
NepeCceYeHUs MOTYYEHHBIX IIOCKOCTEH.
PackpammBanue nocTpOECHHBIX CEYCHUHN pa3HBIMHU
[IBETaMHU

N300paxeHne cedeHuit mupamubl, Kyoa v MpU3Mbl,
KOTOpBIE MTPOXOIAT uepe3 ux péopa. M3ob0pakenue
NepECEYECHU S MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanue noCcTpOECHHBIX CEYCHUHN Pa3HBIMHU
[IBETaMHU

N300paxeHne ceyeHn i MMpaMuIbl, Ky0a ¥ IPU3MBI,
KOTOpbIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
HepeceveHUs MOTYyICHHBIX TNIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
OBE€TaMH

N300paxeHne ced4eHnit MupamMubl, Kyoa v MPU3MBI,
KOTOpBIE TPOXOIST uepe3 ux péopa. M3obpaxenue
MIepPEeCeUCHHMS MOTYICHHBIX ITIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUIN PA3HBIMHU
oBEeTaMn

Merton ciaenoB ajs MMOCTPOCHUA ceueHUI

Merton crenoB i mocTpoeHust ceueHuid. CBoMCTBa
MEePECEUCHUI MPSAMBIX U MIIOCKOCTEN




16

Mertopn cnenoB aiis noctpoeHust ceueHuid. CBoiicTBa
MEePEeCeUCHH I PSIMBIX U TIIIOCKOCTEH

17

18

19

[TocTpoenue ceuenuii B nupamuie, Kyoe o Tpém
ToukaM Ha péopax. Co3qaHme BHIHOCHBIX YePTEKEH
Y 3aIIUCh 111ar0B ITOCTPOECHUS

[ToctpoeHue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha péOpax. Co3aHKe BHIHOCHBIX YepTexKe
Y 3aIKCh I1aroB MOCTPOECHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém

ToukaMm Ha péopax. Co3aHKe BHIHOCHBIX YepTexkKe
U 3aIUCh I1arOB MOCTPOCHHUS

20

[locTpoenue ceuenuii B nupamue, Kyoe o Tpém
ToukaM Ha péopax. CozaHue BBIHOCHBIX YepTexel
Y 3aIKCh I1aroB NOCTPOECHHUS

21

IToBTOpenue nmnannmerpun: Teopema o
IPONOPLUMOHANIBHBIX 0oTpe3kax. [logoOue
TPEYTOJILHUKOB

22

23

IToBrOpenue mnanumerpuu: Teopema Menenas.
PacyeTsl B ce4eHHsIX Ha BBIHOCHBIX YE€pPTEkKaAX.
Hcropus pa3BUTHUs IIIAHUMETPUU U CTEPEOMETPUHN

KonTtponbHas padota "AKCHOMBI CTEPEOMETPHH.
Cevenns"

24

Bzanmnuoe PACIIOIIOKCHHUEC IIPAMBIX B ITPOCTPAHCTBE.
CKpCH_II/IBaIOIJ_II/IGCSI MpsMBIC. HpI/ISHaKI/I
CKpCIIUBAOIHNXCA IPAMBIX. HapaHHeHBHLIC
MMpAMBIC B IPOCTPAHCTBC

25

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH
NPpSAMON MapaJlIeTbHON TAHHOW MPSMOW,




MPOXO/ISIIEH uepe3 TOUKY MPOCTPAHCTBA U HE
Jexalen Ha TaHHou npsamoi. Jlemma o
MEePECCUCHHUH MapaICIIbHBIX MPSIMBIX TUIOCKOCTHIO

26

[TapamiensHOCTB Tpex MpsAMBIX. Teopema o TpEx
napaJulebHBIX IPsAMBIX. TeopeMa o
CKPELIUBAIOIINXCS NIPSAMBIX

27

28

29

[MapamiensHoe npoekTrpoBaHue. OCHOBHBIE
CBOMCTBA MapaJUICIILHOTO IPOSKTHPOBAHMS.
N3ob6pakenue pa3HbIx GUryp B mapamiebHOI
MPOEKIUU

LlenTpanpHas npoekuus. Yroji ¢ COHanpaBiIeHHbIMU
CTOpPOHAMHU. YTOJ MEXAY IPSIMBIMU

3aauu Ha JOKa3aTeNbCTBO U UCCIIEeI0BAHHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM IPSIMBIX B
IIPOCTPAHCTBE

30

[ToHsTHA: MapaJNIENTbHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpaHcTie. [I[pu3Hak nmapamienbHOCTH MPSAMOU U
miockocTH. CBOMCTBA NapaJlJIEIbHOCTH MPSIMOU U
MIIOCKOCTH

31

I'eomeTpuueckue 3a1aun Ha BEIYUCIIEHUE U
JTI0OKa3aTelIbCTBO, CBSI3aHHBIE C MMAPATUIEIBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

32

33

[TocTpoeHue ceueHus, MPOXOAAIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEKE U NapajuIeIbHOTO IPYron
npsMoil. Pacd€r oTHOImIEHMIT

[TapamiensHas NpoeKLUs, IPUMEHEHUE JUIsS
MOCTPOCHMS CeUeHUH KyOa 1 nmapaysienenurnesa.
CBolicTBa napajuienenune1a u Npu3Mbl




34

IMapannensHele mockoctu. [IpusHaku
HapajjIeIbHOCTH JIBYX IIOCKOCTEH

35

Teopema 0 nmapajuieIbHOCTH U €AMHCTBEHHOCTH
MJIOCKOCTH, MPOXOSIICH uepe3 TOUKY, He
MPUHAISKALTYIO TAHHOU IJIOCKOCTH U CJIEJICTBUS
u3 Heé

36

37

38

CBolicTBa napajuiesIbHbIX IJIOCKOCTEH: O
NapajuieIbHOCTH MPSIMBIX TIEPECEUCHUS MPU
MEPECCUCHHH IBYX MapaJlICIbHBIX MIJIOCKOCTEH
TpeThen

CaolicTBa napasuieIbHbIX MIIOCKOCTEN: 00 0Tpe3kax
MapauIeIbHBIX MPSIMbIX, 3aAKIIOUEHHBIX MEXTY
napauieIbHBIMU TUIOCKOCTSAMH; O TIEPECCUCHUH
MPSIMO C IBYMS MapajuieIbHBIMU TIJIOCKOCTSIMU

[ToBTopenue: Teopema ITudaropa Ha mockocTi

39

[ToBTOpEHUE: TPUTOHOMETPHS MPSAMOYTOIBHOTO
TPEYroJIbHUKA

40

41

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napaenenunesa

Boruncnenue 1MH OTPE3KOB B KyOe U
MPSIMOYTOJILHOM MapajuieJIenumnese

42

[lepneHAMKyYISIPHOCT MIPSAMOM M TUIOCKOCTH.
[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IIJIOCKOCTH

43

44

[lepneHAMKyYISIPHOCT MIPSAMOM M TUIOCKOCTH.
[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IUIOCKOCTH

Teopema 0 CylIeCTBOBAHUU U €IUHCTBEHHOCTH




IPSIMOM, POXOAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTH

[IimockocTy U NepHeHIUKYIIIPHBIE UM IIPSIMBIC B

45 MHOT'OT'paHHHKaX

46 [TockocTn 1 NepHeHANKYIIPHBIE UM IPSMBIC B
MHOTOTpaHHHKaX

47 [eprienaukymnsap u HakinoHHast. [Toctpoenne
NEePIECHANKYIISIPA U3 TOUKU Ha TIPSMYIO

48 [eprienaukymnsap u HakinoHHast. [Toctpoenue
NEepIEHINKYIISpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHauKyIspax (Ipsmas u
obOpatHas)

50 Teopema o Tpéx nepneHAUKyIsApax (mpsamas u
oOpatHast)

ol VYroa Mexay CKpelMBaroMMHCS PSIMBbIMU

59 [Touck neprneHANKYISAPHBIX IPSIMBIX C TOMOIIIBIO
HEepIEHIUKYISAPHBIX TUNIOCKOCTEH

53 OproroHaibHOE MPOESKTUPOBAHHE

54 [TocTpoenue ceuenuii kyoa, mpu3Mbl, IPaBUIBHOM
NUPaMU/IbI ¢ IOMOIIBIO0 OPTOTOHAJIBHON MPOEKIIUU

55 [Toctpoenue ceueHnit Kyoa, mpU3Mbl, TPABUILHOM
IUPaMU/IbI C TTIOMOIIBIO0 OPTOTOHABHON MPOEKIIUN
CuMMeETpHs B IPOCTPAHCTBE OTHOCHTEIHHO

56 tockocTH. [1mockocT cuMMeTpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHaAuKyIIpHOCTH NMPSMOH U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHH

58 [IpaBunpHBIE MHOTOTPAHHUKH. Pacd€r paccTossHU




OT TOYKH OO IINIOCKOCTHU

[IpaBuiibHBIE MHOTOTPpaHHUKH. PacyéT paccTosHuii

>9 OT TOYKH JI0 IIJIOCKOCTHU

60 Crioco0Ob!I OIIyCTUTh MEPIEHAUKYIIAPBI: CAMMETPHUS,
CABUT TOYKH I10 NTAPAJLIEIBHON IPAMON

61 CnBur no HenapaieabHON IPSIMON, U3MEHEHUE
paccTosHui

62 KoHTposbHas padota "B3anMHOe pacmosioxeHue
MPSIMBIX U TIJIOCKOCTEH B TpocTpaHcTBe"
IToBTOpEHME: Yyron Mexay NpsMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHSI B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: Yroa MKy CKpEeIIUBaOIIUMHUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpuueckre METO bl BHIYUCICHUS YIJIa MEXY
IPSIMBIMU B MHOTOTpaHHHUKaX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria

67 [lepnennukynspHeie miaockoctu. CBoiicTBa
B3aMMHO NEPIEHINKYISPHBIX MIIOCKOCTEN
[Ipu3Hak nepneHMKyIIpHOCTH MIJIOCKOCTEN;

68 TeopeMa O MPSIMOi ITepecedeHust ABYX TIOCKOCTEH
NEePIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH
[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;

69 WU3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajuiesenuneia

20 Teopema o 1MaroHanu NPSMOYroJIbHOTO

napajujiejienuicaa u CJICaACTBUC U3 Hee




CrepeomeTpuyuecKue 1 MpUKIIaAHbIC 3a/1a4H,

71 CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX
1 TUIOCKOCTH
IToBTOpEeHME: CKpenuBaromuecs npsiMole,

72 IapaJuleIbHbIE INIOCKOCTU B CTaHIAPTHBIX
MHOTOTpaHHHUKaX
[Tapa nmapanieabHbIX TIOCKOCTEN HA

73 CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE MEXKAY
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B IPOCTBIX
CUTYaLUAX

74 Paccrostnie OT TOUKM 10 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH
Boruncnenue pacCTosHAN MEXIY

75 CKPEIIHBAIOIIUMHUCSA MIPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON MIIIOCKOCTH
TpéxrpaHHslil yroi, HEpaBEHCTBA I TPEXTPAHHBIX

76 yrioB. Teopema IIudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO yria

77 DNIeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78 KonTtponbHas padota "Yrisl u paccTosiHUS"

79 Cucremaru3zanus 3HaHUW "MHOTOTpaHHUK U €T0
3JIEMEHTHI"

80 ITupamuna. Buasl nupamug. [IpaBunbaas nupamuia

81 [Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
[IpaBunbHas npusma

82 [IpsiMolt mapayenenunen, NpsMoyroIbHbIN

napajuiesaenumnes, Kyo




83 Boinykinblie MHOrorpanHuku. Teopema Dinepa 1
84 Breinmykibsie MHOTOrpaHHUKU. Teopema Ditnepa. 1
[IpaBuiIbHBIE ¥ MOTYIPABHILHBIC MHOTOTPAHHUKH
85 KoHnTtponbhas pabora "MHororpaHHuKu" 1
86 [TonsaTre BeKTOpa Ha MIIOCKOCTH U B IIPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 PazHoCTh BEKTOPOB 1
89 [TpaBuio mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
01 Paznoxenue BeKTf)pa 1o 6a3ucy Tpéx BEKTOPOB, HE 1
JIKAIIUX B OJTHOM TUIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Brrauciienue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE
94 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
96 [Tpocreiimne 3aga4un ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
99 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN 1
100 Wrorosast kKoHTpOJbHASA paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O0o001IeHre U cucTeMaTU3alus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Teomerpus 10-11: YueOHuk 11 oO1ieo0pa3oBaTeIbHBIX
yupexaenuit/JI.C.Aranacsa, B.®.byry3os, C.b.Kagomues u np. — M.:
IIpocsemenue

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. Caaxsn C.M., byry3os B.®. U3yuenue reomerpuu B 10-11 knaccax. Knura s
yuurens.-4-e u3za. nopad. M.IIpocsemenune

2. 3uB b.I'. 'eomerpus. Aunakruueckue matepuansl 11 kmace (bazoBerii u mpod.
ypoBHH)10-¢ u3a.-M.IIpocsenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://lib.myschool.edu.ru



https://lib.myschool.edu.ru/

