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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00eCreYyrMBaeT BO3MOKHOCTh U3YUYECHUSI JUCIUTUIHH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTApHOTO IMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSATUIHBIX OCHOB I'€OMETPUHU, TIPHU JI0KA3aTEIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEPKICHHUU MPU PELUICHUH F€OMETPUUYECKHUX
3aJla4, YMEHHME BBIIBUTaTb U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJNB3YIOTCS IIPU PELIEHUHU 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayO0iaEéHHOM
YpPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIOCOOHOCTEH O0OydYarolmuxcsi Mpu
M3YYEHUM T€OMETPUM, KaK COCTABIISAIONICH MpeaMeTHON obyacTu «MareMmaTtuka u
uHpopmaTtrka»  yepe3  0OeCleuYeHHUE  BO3MOXXHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JACHCTBUH,
CHEeLM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsSl YCIIEITHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

paclIMpeHne NpPeICTaBIEHUS O T€OMETPUU KaK 4aCTH MHUPOBOM KYJBTYPBI U
(GbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTYypaXx Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJIIIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHUEe  yMEHHUS  BJIQJ€Th  OCHOBHBIMH  TOHSATHUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE HUX NPUMEHSTh, YMEHHS JIOKAa3bIBaTh TEOPEMbl M HaXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHrE YMEHHS PACIlO3HABATh HAa YEPTEkKaX, MOJCISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh T'€OMETPUYECKUE
MOJENH;

(dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEeMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMHupoBaHUE yMEHUS BIAJCTh METOJIAMU JOKA3aTEIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JI0KA3aTENIbHBIC PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



00OCHOBAaHHUY MaTEeMATUUYECKUX YTBEPKIACHUI U POJIU aKCHOMATHKU B POBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpECa K U3YUEHUIO TE€OMETPUU;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBIICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJENEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJAEpKATEIBHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBistoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
IIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSMWY», PEICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHUS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUAM y4eOHOro Kypca, a
(dopMUpOBaHHE JIOTUYECKMX YMEHUH paclnpeiensercss He TOJIbKO IO
CoJIep KaTeNIbHBIM JIMHUAM, HO U 10 Togam oOyudenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHust denepanbHoi padoueit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO TrojaM OO0Yy4YeHHs, CTPYKTYpUpPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHLIUIIUAIBHBIM BOIIPOCAM O0YyYaroUIrecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU MOCIIEA0BATEIHHO U TIOCTYMATENBHO, C
COOJTIOICHHEM TIPUHITUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYalolUXCsl, paclIupsis U yriayOossis
e€, 00pazys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHuranuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOnaeHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIIOIIEeH yueOHOoro rpenMera «MareMaTukay;

HNOJIFOTOBUTh O0YYarOUIMXCA K MPOJOJDKEHHIO H3yYeHUs MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha YriayOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINI0).



COAEPXKXAHUE OBYUYEHUA

10 KITACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTepeOMETpUU. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHUHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuyiejibHble W CKpelmBaromuecss npsMbie. [Ipu3Haku CKpemmBarOmuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapalICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX MPSIMBIX, MAPAIUIETBHOCTD IPAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpaIbHOE MPOEKTUPOBAHME, H300pakKeHHE
¢uryp. OcCHOBHBIE CBOMCTBa MNapajieIbHOTO MpoeKTUpoBaHus. IM300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapajlieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEMN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTU: TETpajlap, NapauleJenumne,
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsSMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaisHoe IIPOCKTUPOBAHUE.
IleprieHIUKYJISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW:  TNPU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IIoCKOoCcTeN. TeopeMa o TpEX MeprEeHINKYIApax.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YTOJI, JUHEWHBIA YroJI ABYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IJIOCKHX YIVIOB MHOTOrpaHHOro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXTPAaHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BépTKa MHOrorpaHHuka. [Ipmsma: Nn-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapajutenienumiesr, NOPSAMOYIOJIBHBIM — MHapajuleenunes; W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHUKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mnupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TI'paHel
MPaBWIBHOW mnupamuibl. lIpaBuiibHbIE MHOTOIpaHHUKH: IpaBWIIbHAS MpU3Ma U
MpaBUJIbHAS MNHpPAMUJA, NpPABWIbHASA TPEYrojbHAs NUPAMUAA W TPABUIIBHBIN



TeTpadap, Kyo. IlpencraBieHue o mNpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
JOAECKAdIP U UKOCADIP.

Brruucinenne 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, aWaroHaid, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSIMON MPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOM TPHU3MBIL
[Inomanes OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABWIBHOM NUpPamMUIbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B NOPOCTPAHCTBE. DIJIEMEHTHl CHUMMETPUU  MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpHUsT B TMPAaBWIBHOM MHOTOTPAHHUKE: CHUMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBUIbHBIX NPU3M, CUMMETpPUS NPaBUIbHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel Bektopa. CBs3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IIPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHATHs: UOUIMHAPUYECKAs IIOBEPXHOCTb, KOHWYECKass IOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOOpasyromue noBepxHocTe. Tema BpalieHus:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300paxeHue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
niapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO TMapajuienenunena u ciueacteus u3 He€. OObEM mnpsmoil u
HAKJIOHHOM NpU3MBbI, WIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CErMEHTa.

KomOunauuu Ten BpamieHuss U MHoOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCaHHas okojio wwiuHapa. Ilepeceuenune cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cpeppl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpaLICHUS.



[Tnomans MOBEPXHOCTH MUIWHAPA, KOHYCA, TUIOMAAbh cPephl U e€ JacTei.
[Tomo6bue B mpoctpancTBe. OTHOImIEHWE OO0BEMOB, TMIIOMAACH TMOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemenue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceuyeHuit MHOTOTPAHHUKOB U TEJ BPAIIEHUS: CEUCHUS IIHIIUH]Ipa
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEYeHUs KoHyca (mapajuielibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYECHMI: METOJ CJIEeIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoppl B mpocTtpancTtBe. Omnepauuu Haja BeKTOopaMu. BekTopHoe
YMHOXEHHUE BeKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsiMmoyronpHas
cucTeMa KoopauHat B npoctpancTse. Koopaunatsl Bektopa. Paznoskenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TpPH PEHICHHUH TeOMETPUUECKHUX
3ajay.

J{BMKeHUs] B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsS W paBEHCTBO (Guryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBWXEHUN: TapauUIeIbHBIA IEpEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpPHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIUKA O0YHAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OOIIECTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUH,
MpoIEeAYp TPaKIAaHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyTroe), yMEHHUe
B3aUMOJCHUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C WX
GYyHKIUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TPakIMaHCKOW WICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:



OCO3HaHHE JTYXOBHBIX IIEHHOCTEH POCCHIICKOT0 Hapoja, chopMUPOBAHHOCTD
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTWKEHUH HAyKM M JESATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) cTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUN, PacCyXIeHUH, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMaTHUYeCKHe 3HaHUS B
MHTEpecax 3/10pOBOT0 U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE THTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryispHas ¢u3nueckass akTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOJIIO0OUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaau3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE IJIaHBbI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTH4YecKoMy  OOpa3OBaHHMIO U
caMO000pa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HM, TOTOBHOCTh K aKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHUE BIUSHUS
COLIMAJIBHO-DPKOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMAIBHON
Cpellbl, OCO3HaHME TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYECKUX 3HAHWM JUIsl penieHus 3agad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCJIEICTBUM VISl OKPY KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH MW OOIIECTBEHHOW  MPAKTUKH, TMOHWMaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeIOBEUYEeCKOW JESITeIbHOCTH, ITAloB €€
pa3BUTHS M 3HAYUMOCTH JJI PA3BUTHS LUBUJIU3ALMH, OBJIAJICHUE S3BIKOM
MaT€MaTUKM U MaTEeMaTUYeCKOM KYJIbTYpOM Kak CpEJACTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYILECTBIIATH NPOEKTHYIO U HCCIEAOBATENbCKYIO JI€ATEIBHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS



ba3oBble jjornyeckue 1eicTBus:

BBIBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MaTEeMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUI, YCTAaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAIM3a;

BOCIpUHUMATh,  (OPMYyIHMpPOBaTh M  MPeoOpa3oBBIBATH  CY)KJICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEUHSI
B (pakrTax, JaHHBIX, HAOIONCHUSIX U YTBEPKICHUSX, Npe/jiaratb KpUTEpUH st
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieJaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIHHO 10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUN
(mpsiMbIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 pemeHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh HawbOoJiee MOAXONSIMUM C  y4€ToM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI HMHCTPYMEHT MO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3Y, ApTyMEHTHUPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIECIOBAHHE
10 YCTAHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, IBJIICHUs, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBJICHUSIMH, IPOLECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
OpOBEAEHHOIO  HAONIONECHUS, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

POTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIpollecca, a TaKKE BbBIABUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJi OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM IpeacTaBICHNS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaAEKHOCTD uH(popMaIuu o CaMOCTOSTENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.



KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE e CTBUS

Oo0uenue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBUSMHU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TNHCBbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOAY PELICHUS 3a/1a4H,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KJIaeMON TEMBl,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pEILICHUS, COIMOCTABIATh CBOM CYXACHUS C CYXICHHUSIMH JPYTMX YYaCTHUKOB
nuasnora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO IMO3WINNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 33]1a4d, SKCIIEPUMEHTA, UCCIEIOBaHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATH (POpMAT BBICTYIUICHUS € Y4€TOM 3ajaad
MpEe3eHTAIlMU U 0OCOOCHHOCTEHN ayIUTOPUHU.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1a4i, BRIOUpATh CIIOCOO pelIeHus C
y4€TOM HUMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIAJETh HABBIKAMHM  IO3HABATEJIbHON  peQJeKCHud KaK  OCO3HaHMs
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3yibTara pelieHUs
MaTeMaTHUYEeCKOHN 3aJ1auM;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHIATH MIPUUUHBI
JOCTIDKEHUSI WJIM HEJIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OIBITY.

CoBMmecTHAsl 1eITEJIBHOCTD:

MOHMMATh W KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mTpU pemieHuH Y4YeOHBIX 3a7ad4, MPUHUMATh Ieh COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOW pPalOTHI, pacHpenesiTh
BUJIbI pabOT, JIOrOBapuBAThCs, OOCYX AaTh MpPOLIECC W pe3yJabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNMOBBIX GopMax paboThl (0OCyXaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JIPYTMMU 4YJI€HaMH KOMAaH[bl, OIIEHUBATh



KayeCTBO CBOET0 BKJIaJa B OOHIMM MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aNMOJCHUCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kxonity 10 kiaacca oOyJaromuiicss HayquTCs:

. CBOOOZIHO ONEpUpPOBATh OCHOBHBIMHM HOHSTHUSIMH CTEPEOMETPUU IIPU
pELICHNN 3a]a4 U IPOBEJCHUHN MaTEMaTHUYECKUX PACCYKICHUM;

. MPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEICTBHS U3 HUX NPU PEILICHUH
F€OMETPUYECKHX 3a]1a4;

. KJIacCU(PUIMPOBATh B3aMMHOE pACIOJOKEHHE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE;

. CBOOOJHO  OMEpUpOBaTh MOHATHSMH, CBSI3aHHBIMH C  YIJIaMA B
IPOCTPAHCTBE: MEXKY MPSMBIMU B IPOCTPAHCTBE, MEXKAY MPSAMOM U MIIOCKOCTHIO;
. CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;

. CBOOOZIHO paclo3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MpU3Ma,
NUpaMu/Ia, MPSIMOYTOJIbHBINA apajuiesenunesn, Kyo);

. KJIaCCU(PUIIMPOBATh ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHUS  JJIA
KJ1accuuKaluu;

. CBOOOZIHO  ONEpUPOBaTh  NOHATHUAMH, CBA3AHHBIMU C  CEUEHUEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

. BBIIIOJIHATH [1APAJUIEIBHOE, [IECHTPAJIbHOE U OPTOTOHAIIBHOE ITPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTb, BBIOJIHATH U300pakKeHUs (PUTYpP Ha MIIOCKOCTH;

. CTPOUTh CEYEHUS MHOTOIPAHHUKOB pa3JIMYHBIMH METOJAaMH, BBINOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU
CBEpXy, COOKY, CHU3Y;

. BBIYMCIIATH TUIOLAAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIpU3Ma, MUpaMuia),
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

. CBOOOJHO ONEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LEHTP,
OCb U TUNIOCKOCTh CHMMETPHH, LEHTP, OCh U TNIOCKOCTh CHMMETPHH (PUTYpHI;

. CBOOOZHO OIEpUPOBaTh MOHATUSAMHU, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

. BBITIOJIHATH IEUCTBUS HAJl BEKTOPAMU;

. pemars 3aJayd Ha JI0KAa3aTelbCTBO MATEMATHMYECKUX OTHOLICHUH U

HaXOXACHHUC I'COMCTPHUYCCKUX BCIWYMH, IMPUMCHAA H3BCCTHBIC MCTOABI IIPpHU
PCIICHUN MATCMATUYCCKUX 3a/[av ITOBBIMNICHHOI'O U BLICOKOI'O YPOBHS CJIOKHOCTH,

. OPUMEHSATh NPOCTEUIINE MPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;
. U3BIIEKAaTh, MPEOOpPa3OBbIBATh M HWHTEPIPETHPOBATH HH(POpPMALMIO O

MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MPE/CTABICHHYI0 Ha YEpTekKax U
PUCYHKAX;



. NPUMEHSTh  TMOJYyYEeHHbIE 3HAHMS HA TPaKTUKE: CpaBHUBATh U
aHaJM3UPOBATh peajbHbIC CUTYyalluU, IPUMEHSATh U3YyUYECHHbIC TOHSTHUS B MIPOLIECCE
MOVICKA PEIICHUS MaTeMaTHIeCK C(hopMyIHpPOBAHHON MPOOIEMBI, MOACITHUPOBATH
peajbHble CUTYallud Ha S3bIKE F€OMETPHUH, UCCIE0BATh MOCTPOECHHBIE MOJEIHU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TeOopeM, amnmnapara ajareopsbl, pemaTh
MPAKTUYECKUE 3a7a4M, CBS3aHHBIE C HAXO0K/ICHHEM T€OMETPUUECKUX BEITUYUH;

. MMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUU KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiacca oOyJaromuiicss HayquTCs:

. CBOOOJHO ONEPUPOBATh MOHATUSIMH, CBSI3aHHBIMH C UWIMHIPUYECKOMH,
KOHUYECKOU U CPepUUIECKON MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUCHHUS,

. OTIEpUPOBATh MOHATUSMHU, CBA3AHHBIMHU C TEJIAMU BPAILlCHUS: IUIHHIPOM,
KOHYCOM, cepoii U mapom;

. pacrno3HaBaTh Teja BpalleHus (IIMHAP, KOHYC, cdepa U 1map) U 0ObACHATD
CIIOCOOBI MOTYYEHUS TEN BPALLECHUS;

. KJIaccu(UIUpoOBaTh B3aMMHOE PacIoyIOKeHUE chepbl U MIO0CKOCTH;

. BBIUUCTIATh BEIUYMHBI HJIEMEHTOB MHOTOTPAaHHHUKOB W TEN BpAaIICHHS,

00BEMBI M IUIOUIAJM TIOBEPXHOCTEH MHOTOIPAaHHUKOB M TeJl BpallleHus,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

. CBOOOJHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C KOMOMHALMAMH TeEIN
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B C()epy U ONHUCAHHBIN
okoJ10 cepsl, chepa, BucaHHasi B MHOTOIPaHHUK WJIM TEJIO BPAIllCHUS;

. BBIYHCIIATh COOTHOIICHUSI MEXY IUIOMIAASIMU TOBEPXHOCTEH U 00BEMaMu
ITOJIOOHBIX TEI;
. n3o0paxkatb U3y4daeMble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TUIOCKHE

YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTyp: BUI CBEpXy, cCOOKY, CHHU3Y,
CTPOUTB CEYEHMS TEJI BPALLICHUS;

. U3BJIEKaTh, HMHTEPIPETUPOBATh U TMpeoOpazoBbIBaTh HH(MOpPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPECTaBICHHYIO Ha YepTexax U
pUCYHKaX;

. CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

. BBIIIOJIHATH ONIEPALIMM HAJl BEKTOPaMHU;

. 3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPAMHAT;

. pemaTh TeOMETPUYECKNE 3a1a4d HAa BBIYMCIIEHUE YTJIOB MEXIY MPSMBIMH U

MJIOCKOCTSIMH, BBIUYMCICHUE PACCTOSHUM OT TOYKHM JI0 TUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a MPU PELICHUU;

. CBOOOJHO OIIEpUPOBATh MOHSATHUSIMH, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUH;
. BBITIOJTHATh M300pa)K€HWsSI MHOTOTPAaHHMKOB W TeJ BpalleHUs IMpu

[apajlyIeIIbHOM IIEPEHOCE, LIEHTPAIbHOM CUMMETPUH, 3€PKAJIbHOM CUMMETPUH, IIPU
MOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHumsl MO 100w,



. CTPOUTH CEUECHUS! MHOTOIPAHHUKOB M TEJ BPAILCHUS: CEYEHUS IUIUHIpA
(mapaJuienbHO M MEPNEeHAUKYJISIPHO OCH), CEUYEeHHs KOHyca (mapajiieiabHbIe
OCHOBAHUIO U TIPOXOJSAIINE YEPE3 BEPIINHY), CEUCHUS 11apa;

. UCIIOIB30BaTh METOAbl IOCTPOCHUS CEYEHUH: METOX CIEA0B, METOJ
BHYTPEHHETO IIPOCKTUPOBAHHUS, METOJI IIEPEHOCA CEKYILEH TUIOCKOCTH;

. JIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPIKICHHUS;

. NPUMEHSTh TeOMETpHUecKne (aKThl A PELICHUS CTEPEOMETPHUUECKHUX

3aJ1a4, MPEANOIararoiMX HECKOJIBKO IAroB PEIICHHUs, €CIM YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOW 1 HEIBHOM (hopme;

. pemiath 3aJa4d Ha JI0KA3aTEIbCTBO MAaTEMAaTHYECKUX OTHOLICHUM W
HaXO0XKJECHUE T€OMETPUUECKUX BEIIMYNH;

. MPUMEHATh MNPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKALIHOHHBIE
CUCTEMBI IIPH PEIICHUH CTEPEOMETPUYECKUX 3a/1a4;

. IPUMEHSATH NOJyYECHHbIC 3HaHUs HA IIPAKTUKE: CPaBHUBATh, aHAIM3UPOBATh
U OLICHHBATh pPEAJIbHbIE CUTYallUHM, MPUMEHSATHh W3YUYEHHBIE IMOHATUS, TEOPEMBI,
CBOICTBAa B MpOLECCE IOUCKA PEHIEHUS MaTeMaTH4YeCKHu CPOPMYIHPOBAHHON
npoOJemMbl, MOJEIUPOBATh pPEAIbHbIE CUTyallUM Ha S3bIKE T'€OMETPUH,
MICCJIEIOBATh TOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX MMOHATHN
U TEOpeM, ammapaTa aireOpbl, pelaTh MPaKTUYECKUE 3aJauM, CBS3aHHBIE C
HAXO0KJIEHUEM T€OMETPUUECKUX BEIUYHH;

. MMETh MPEJCTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'E€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE ITJNTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposBbie)
i HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl Beero Kontpoabubie | IlpakTnyeckue 0GPa30BATEBHBIE
padoThI padoThI pecypee

1 [ToBTOpenue kypca reomerpun 7-9 12 0 0
2 BBenenue B ctepeoMeTpuio 5 0 2

[TapannensHOCT,  MPSAMBIX W IJIOCKOCTEH B
3 pocTpaHcTBe. B3anMmHOe pacriosnoxeHue MpsMBIX B 33 2 0

IPOCTPaHCTBE
5 [lepneHUKYISIpHOCTE  NPSAMBIX M IUIOCKOCTEH B 14 1 1

POCTPAHCTBE
6 VYTIBI ¥ pacCcTOSIHUS 14 1 1
7 MHororpanHuku 7 1 0
8 BekTopsl B IpocTpaHCcTBE 11 1 0
9 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AIIMs 3HAHUN 6 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 4




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undpoBbie)
HaumeHoBaHue pa3iejioB H TeM NPOrpPaMMbl Konrpoabueie | Ilpakruyeckue
n/n Bcero o0pa3oBaTesbHbIE
padoThI padoThbI
pecypchbl

1 AHaIMTHYECKasi TEOMETPHS 15 1 0
2 [ToBTOpEHME, 0000IICHUE U CUCTEMATH3AIIHMs 3HAHUH 15 1 2
3 O0bEéM MHOTOTpAaHHUKA 17 1 1
4 Tena BpateHus 24 1 0
5 [Tnomany noBepXHOCTU U 0OBEMBI KPYTJIBIX TeEJl 1 1
6 JIBroxeHUs 1 1
7 [ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3AIMS 3HAHU I 17 2 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 5




YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MHPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
Martematuka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHaliu3a, TeoMeTpus. [ 'eomeTpus,
10-11 xnaccel/ Aranacss JI.C., Byty3oB B.®., Kagomues C.b. u npyrue,

AxnmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

JI. C. AranacsH, B.®. byry3os, C.b. Kagomnesa u ap. ['eomerpust. YueOnuk ais 10-
11 knaccoB 0011€00pa30BaTENbHBIX YUpeKAeHUN. ba3oBblii 1 TPO(YHUIBHBINA YPOBEHb.
Mockaa. [Tpocsemienue.201 1.

b.I'. 3uB. [lugaktnueckue marepuainsl o reomerpun 1 10 knacca. Mockasa.
ITpoceenienne.2007

b.I'. 3uB. Jlugaktnueckue Marepuaisl o reomerpuu 1 11 knacca. Mockaa.
[Tpoceemenne.201 1.

C.M. CaaksH, B.®. byry3os. M3yuyenue reomerpuu B 10-11 kinaccax. Knura mis
yuutens. Mocksa. IIpocsemienne.2007

B.A. fpoBenko Iloypounsie pa3padboTku no reomerpuu. JuddepeHmupoBanHbiit
noaxon, 10 knacc. MockBa. «BAKO». 2009

B.A. fIpoenko Iloypounsie pazpadboTku no reomerpuu. JuddepeHrpoBanHbiil
noaxox, 11 kmace. MockBa. «BAKO». 2012

E.M. PabunoBuu Martematuka. 3aaun Ha TOTOBBIX uepTexax. ['eomerpus. 10-11

kiaccsl. MockBa. MJTIEKCA. 2008
A.I1. EpmoBa, B.B. I'omo6opoasko. MaTemaTtuka. Y cTHbIE TPOBEPOUHBIE U

3auéTHble paboThl. YcTHas reomerpus. 10-11 knaceel. Mocksa. MJIEKCA. 2005



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

HupopmaninoHHO-TIOUCKOBasI cucTeMa camooOpa3oBaHusi- Pexxum goctymna
http://uztest.ru

HNHupopmaninoHHO-IOUCKOBast cucTeMa 3ajaun — PesxxuM goctyna —
http://zadachi.mccme.ru

Maremartuka 715 IOCTYIAOLUX B By3bl. — Pexxum noctyna
http://www/matematika.agava.ru

"CeTh TBOPUECKUX yuuTesei" WWWw.it-n.ru.

HNuTepakTuBHOE 0O0yUeHHE HA YPOKAaX MaTEMATUKU [ DJIEKTPOHHBIN pecypc].

http://pedsovet.org/component/option.



