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MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro YpOBHS s
obyuaromuxcst 10 —11 «kmaccop paspaborana Ha ocHoBe DenepalbHOTO
rOCyJ1IapCTBEHHOTO 00pa30BaTENBHOIO CTAaHJIApTa CPEHETO 00IIero 00pa3zoBaHMs, C
y49éTOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMH, MPEIBIBIIEMBIX K MATEMAaTHIECKOMY
o0pa30BaHUI0, U TPAIULUNA POCCUKCKOrO 0Opa3oBaHus. Peanuzaius mporpammbl
oOecrieynBaeT OBJIAJICHUE KIIIOUEBHIMU KOMIIETCHIIMSIMHU, COCTABJISIOIIMMU OCHOBY
JUTSL CAaMOPa3BUTHSL M HEMPEPHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO Y MO3HABATEIBLHOIO PA3BUTHUS JIMYHOCTU 00YUYaAIOIINXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4yeOHOro Kypca TE€OMETpUM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMsi OOYyCIIOBJIIEHAa TPAKTUYECKOW 3HAYMMOCTBIO METAlPEIMETHBIX U
IPEIMETHBIX pPE3YyJIbTaTOB OOYYEHHs] TE€OMETPUU B HANpPABICHUM JIUMYHOCTHOTO
pa3BUTHs oOywaromuxcsi, (popmMupoBaHus (PYHKIIMOHAIIBHOM MaTeMaTH4eCKOM
TPAMOTHOCTH, M3YYEHHs APYTHX y4E€OHBIX NUCUMIUIMH. Pa3Butue y oOydarommxcs
IPaBUIBHBIX NPEACTABICHUNA O CYHIHOCTH M IPOHMCXOXKICHHUH TI€OMETPHUYECKHUX
abcTpakuuii, COOTHOUIEHMM pEaJbHOrO0 M HJICANbHOIO, XapaKTepe OTpaKeHUs
MAaTeMaTUYECKOW HAyKOW SBICHUM W IPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPHUH
B CHCTEME HayK U POJIM MaTEMATHUYECKOr0 MOJIETMPOBAHMS B HAYYHOM IMO3HAHUU U B
MPaKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS y4alluxcs, a
TaK)K€ KauyeCTB MBIIUICHHUs, HEOOXOJUMBIX [UIsl aJanTallid B COBPEMEHHOM
o01ecTBe.

['eomeTpusi siBnsieTcss OJAHMM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHusl, TaK Kak o0OecleuyrBaeT BO3MOXHOCTb M3YYEHHS Kak
JTUCIMIUIMH €CTECTBEHHO-HAYYHON HalpaBJICeHHOCTH, TaK U TYMaHUTapHOM.

Jlormdeckoe MbIIICHUE, (QOPMUPYEMOE MpPU H3YYEHHH OO0y4YaroUMMHUCS
NOHATUIHBIX OCHOB I'€OMETPHUH U ITOCTPOEHUH LIETIOYKHU JIOTHYECKUX YTBEPKIACHUHN B
X0JI€ peUIeHUs] FTEOMETPUUYECKHX 3a/1a4, YMEHHUE BBIIBUTaTh U OMPOBEPraTh TMIIOTE3bI
HEIMOCPEJICTBEHHO MCMOJB3YIOTCSI TpPU PEHIEHUH 3a/ad  €CTECTBEHHO-HAYYHOIO
[IUKJIa, B YACTHOCTH U3 Kypca (QU3HUKH.

YMeHHE OpPHEHTHPOBATHCA B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO pOJIb BO
BCEX O0O0JIACTAX MAESATENbHOCTU 4YernoBeka. OpueHTalusi 4eloBeKa BO BpPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIUabHOTO ObITHS, (opma
OTPaXEHUSI OKPYXKAIOLIEro MHUpa, YCIOBHUE YCMEIIHOIO MO3HAHUS U AKTHUBHOIO
npeobpazoBanus AecTBUTENbHOCTH. OTIeprpOBaHNEe MPOCTPAHCTBEHHBIMH 00pa3aMu
o0beIUHAET pa3Hble BUABl yUEOHON U TPYIOBOM JEATEIBHOCTH, SBISETCS OJHUM M3
po(EeCcCHOHANIbHO Ba)XKHBIX KAa4YeCTB, [MOATOMY aKTyallbHA 3a/adya (OpMUPOBAHUS Y



OOy4arolmuxcss MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBHJIHOCTH OOpa3HOTro
MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOATOTOBKE K MPAaKTHYECKOU
JeATEIbHOCTH 110 MHOTUM HaIlPaBJICHUSM.

[lens ocBoeHUSs MporpaMMbl yueOHOTO Kypca «l'eomeTpusi» Ha 6a30BOM ypOBHE
oOydeHus — o0OImeo0pa3oBaTeIbHOE U OOIMICKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS
yepe3  oOecriedeHHME  BO3MOXKHOCTH  MPHOOPETEHHsT M HCIIOJIb30BAHUSA
CHUCTEMAaTUYECKUX T€OMETPUUECKUX 3HAHWUN U JEUCTBUH, CIEIU(PUUHBIX T€OMETPUH,
BO3MOYKHOCTH YCHEIIHOTO MPOJOJDKEHUsT O0pa30BaHUsS MO CIELUUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIATHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma 10 TreoMeTpuu Ha 0a30BOM YpOBHE IIpelHa3HAuYeHa JJis
00y4aroIuXxcs CpeIHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPyIHEHUN Ha
YpPOBHE OCHOBHOrO 001iero oOpa3zoBaHusa. Takum 00pa3oMm, oOydaronuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTBH OOIIME MaTeMaTHUYE€CKHE YMEHUS, CBA3aHHBIE CO
CHelM(PUKON TeoMeTpUn M HEOOXOJUMBIE NIl KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHu IMEOT BO3MOKHOCTh U3YUUTh TEOMETPHUIO O0Jiee TITyO0KO, €Cliu B
JNalbHEHIIEM BO3HMKHET HEOOXOJUMOCTh B T'E€OMETPUYECKHX 3HAHUAX B
po¢heCCUOHATIBHON JIEATEIbHOCTH.

JlocTuKeHre 1LEeId OCBOEHUS MPOrpaMMbl  OOECIIEUMBAETCS  PELIEHUEM
COOTBETCTBYIOIIMX  3a1ad. lIpuopuTeTHBIMM  3aadaMM  OCBOCHHsI  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax ABisSIFOTCA:

e (opMupoBaHHUE MpEACTaBICHUS O FT€OMETPUM KaK 4aCTU MUPOBOW KYJIBTYpPbI

Y OCO3HAHME €€ B3aMOCBS3U C OKPYXKAIOIUM MHUPOM;

e (opMupOBaHME NMPEACTABIECHUS O MHOIOTPAHHUKAX U TEJIaX BpallleHUs Kak o
BXHEHIINX MaTeMAaTUYECKUX MOJENAX, MO3BOJSIONIMX ONUCHIBATh U
U3ydaTh pa3HbI€ SABJICHUS OKPY>KAIOIIETO MUPAa;

e (opMupoBaHuE yMEHUs paclioO3HABaTh HA YepTekKaxX, MOJEISAX U B pealbHOM
MHUpPE MHOTOTPAaHHUKH U TeJa BpalLCHMUS;

e OBJIAJICHUE METOJAaMM pElICHUs 3a/ad Ha TOCTPOEHHUs Ha H300paKEHUsX
POCTPAHCTBEHHBIX (PUTyp;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU  TOHSTHSIMU O
MHOTOTPAaHHHUKAX M TeJaX BPALLEHUS U UX OCHOBHBIMU CBOICTBaMHU;

e OBJIaJICHUE ATOPUTMAMHU PEILLIEHUS OCHOBHBIX THUIIOB 33jJa4; (hopMHpOBaHUE
YMEHUS TPOBOJUTH HECIOXKHBIE JOKA3aTENbHBIE PpACCYXKICHHUS B XOJE
pelIeHusl  CTepEOMETPUYECKMX 3aJady W 337a4 C  [PaKTUYECKUM
coJiepKaHUEM;

e pa3BUTUE MHTEUIEKTYAJIbHBIX U TBOPYECKHX CHOCOOHOCTEH 0Oydarommxcs,
MO3HABATEJIbHOM AKTUBHOCTH, HCCIIEIOBATEIBCKUX YMEHHM, KPUTHUYHOCTU
MBIILICHUS;



e (opmupoBanue (yHKIMOHATHLHOW TPAMOTHOCTH, PEIEBAHTHON T'E€OMETPHH:
YMEHHE PACIO3HaBATh MPOSBICHUS M€OMETPUUYECKHUX MOHATUH, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEATbHBIX >KU3HEHHBIX CUTYallMsIX W INPU H3yYEHUU
IpPYrUX  Y4eOHBIX  MpPEAMETOB,  MPOSBIECHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (popMyIupoBaTh UX Ha SI3bIKE T€OMETPUU M CO3/aBaTh
F€OMETPUYECKHE MOJEIIN, IPUMEHITh OCBOCHHBI I'€OMETPUUECKUI anmnapar
JUISL pEIIeHHs] MPaKTUKO-OPHUEHTHPOBAHHBIX 33]a4, WHTEPHPETUPOBATH H
OLICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHHON OCOOCHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKJIIOYEHHUE B KYypC
CTEPEOMETPUM B HAUaJle €r0 U3Y4YEHHUs 3a]ay, PEIIaeMbIX HA YPOBHE UHTYUTHBHOIO
MO3HAHUSA, U ONpPEAEIIEHHBIM O00pa3oM OpraHu3oBaHHas padoOTa HaJ HUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOTO W  MPOCTPAHCTBEHHOTO  MBIIIICHHUS,
CTUMYJIMPYET MPOTEKAHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JaJbHEUIIEMY
U3YYEHUIO IIPEMETA.

[IpeanouteHue OTHAETCA HAIIAIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETHUYECKUE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH MPEIMETHO-
IIPAKTUYECKOM JIEATENIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUM Yy
YUYaIUXCS B Kypce CTEPEOMETPUN IIPOBOJUTCS 3a CUET PEIICHMs 3a7ad Ha CO3/IaHHE
IPOCTPAHCTBEHHBIX 00pa3oB M 33Jady Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpa3a MPOBOAUTCA C ONOPOM Ha HArIsSAHOCTh, a
ornepupoBaHue 00pa3oM — B YCJOBHUSIX OTBJIEYEHHUS OT HAIJISIIHOCTH, MBICIIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE conepxarenbHble TuHUM Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHukmny, «lIpsmple U IIIOCKOCTU B MPOCTPAHCTBE», «Teia BpalieHus»,
«BekTopsl U KOOpJAMHATHI B MPOCTPAaHCTBE». DOpMHUpPOBAHUE JIOTUYECKUX YMEHUU
pacnpenensercs He TOJIbKO MO0 COAEPKATEIbHBIM JUHUAM, HO U MO TofaM O0y4eHHUs
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaMm
OCBOCHHUs paboueil TporpaMmbl, pPaCOpeACIEHHbIM IO ToJaM OOy4YeHus,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI OBJIAJEHUE T€OMETPUUECKUMH TOHITUSIMU
Y HaBbIKAMU OCYLIECTBIISJIOCH MOCJIEN0BATEIBHO U MOCTYNATENbHO, C COOJII0IEHUEM
NPUHLINIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B OOLIYIO CUCTEMY
reOMETPUYECKUX MPEICTABICHUM 00yUYaloIuXCcsl, pacupss U yriayosss e€, oopasys
MPOYHBIE MHO>KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuyenne reometpun otBoautcs 2 yaca B Hemento B 10 kimacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE OHATHUS cTepeoMeTpun. Touka, IpsAMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN
Y CJIEJICTBHSI U3 HUX.

B3anMmHOE pacnosiokeHHEe TpPSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
IapajuleNIbHble WM CKpeIMBaronecs mpsMble. [lapaminenbHOCTP NPSMBIX U
IUIOCKOCTE B  IPOCTPAHCTBE: IApPAJUICIBHBIE IpPSIMBIE B  IIPOCTPAHCTBE;
NapaJUIENbHOCTh TPEX MNPAMBIX; MAPAJUICTBHOCTh NMPSAMON M IUIOCKOCTH. YTUIBI C
COHAIIPaBJICHHBIMA CTOPOHAaMH; YIOJ MEXAy MNpsIMbBIMH B IHPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEN: NapajuieNIbHbIE IIJIOCKOCTH; CBOKMCTBA MapaJUICIbHBIX
miockocted. [lpocreiinine mpoCcTpaHCTBEHHbIE (PUTYPHI Ha TUIOCKOCTH: TETPadJp,
Ky0, napajuiesienune1; NOCTPOCHUE CEUCHUN.

[lepneHAMKYISAPHOCTD NPSIMOW M IUIOCKOCTH: INMEPHNEHAMKYJISPHBIE NpsSMbIE B
IIPOCTPAHCTBE, MPSIMBIE MTAPAJUICIIbHBIE U MTEPIICHANKYISIPHBIE K TIIOCKOCTH, MPU3HAK
MEPIIECHINKYJIIPHOCTH NIPSIMOM M IIJIOCKOCTH, TEOPEMA O NIPSAMOM NMEPIEHANKYIIIPHON
IUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YO MEXAy IpsAMOA U IUIOCKOCTBIO;
JNBYTPAaHHBI yroJ, JIMHEWHBIA yroja JAByrpaHHoro yria. IlepneHgukyisip wu
HAKJIOHHBIE: PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT IPsIMOM 10
IJIOCKOCTH, MPOEKLHs (PUTypbl Ha MIOCKOCTh. [leprneHauKyasspHOCTh MIOCKOCTEM:
NPU3HAK  NEPHEHAUKYIAPHOCTH  IBYX  IUTockocrer. Teopema o0  Tpéx
NEPHEHANKYIIAPaX.

MHoOrorpaHHuKH

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIMYKIIbIE U
HEBBINTYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKa MHoOrorpaHHuka. lIpu3ma: nN-yrosbHas
NpU3Ma; TPAaHU M OCHOBAHMSI MPU3MBI; MpsSMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsl TIOBEPXHOCTH Mpu3Msbl. [lapainenenunen, mpsMOYroJIbHbINA NapalIesIenuIIe
u ero coiictsa. [Impamuia: N-yrojapHas nupamuaa, 'paHd U OCHOBAHHME NUPaMUIbL;
OOKOBasi M MOJIHAsA MOBEPXHOCTh MUPaMUbL, MPaBWIbHAS U yCEUEHHAs NMUpamMuja.
DOneMeHTbl MNpu3Mbl W nupamMuibl. lIpaBuibHbIE MHOTOTPAHHUKH: TOHSATHE
[PaBUJIBHOTO MHOTIOTPaHHUKA; IpaBUJIbHAs NpHU3Ma M MpaBUJIbHAS NUPAMUIA;
IpaBUJIbHAS TPEYTOJIbHAS MMpaMuia U MpaBUIbHBIA TeTpasap; KyO. IlpencraBienue
O MPAaBWJIBHBIX MHOTOTPAHHUKAX: OKTa3Jp, NOAEKa’Ap U uKoca’ap. CeueHus npu3msl
Y TUPaMU/Ibl.

CummeTpuss B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUU B NUpaMuAax, Mapaiejenuneaax, npaBUiIbHbIX
MHOTOI'paHHHKAX.



Brruncnenue 3neMeHTOB MHOTOTPaHHUKOB: pédpa, auaroHanu, yrisl. [Inomanb
OOKOBOW IOBEPXHOCTM M TOJHOM IOBEPXHOCTH MPSAMOM MPHU3MBI, ILIOIIAIb
OCHOBaHUii, TeopeMa 0 OOKOBOW MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans 60koBo#
MIOBEPXHOCTH M TOBEPXHOCTH TMPAaBWIBHOM MNHUpaMHUIbI, TEOPEMA O IUIOMIAAH
yceu€HHoU nupamubl. [lousitue 06 06béme. OOBEM UpamMubl, IPU3MBI.

[Tomo6Gupie Tema B mpocTtpaHcTBe. COOTHOMIICHUS MEXKIy ILIOMIAISIMU
MOBEpXHOCTEH, 00bEMaMuU MOTOOHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[unuaapuyeckas TOBEPXHOCTh, 00pa3yIolue HUINHIPUUECKONU MOBEPXHOCTH,
OCh MWIMHAPHUUECKON moBepXHOCTH. [lmmHap: ocHOBaHMS U OOKOBasi TOBEPXHOCTH,
oOpazymoniasi U OCh; IJIOIIaAb OOKOBOM U MOJIHON MTOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 00pa3yrolMe KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOU MoBepxHOCTH. KOHyC: ocHOBaHMe M BeplInHa, 00pa3yrolas u
OCh; TUIOIIAbL OOKOBOM M IOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue u
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: mHeHTp, paguyc, AUaMeTp; IUIONIaJb MOBEPXHOCTU C(hEpHI.
B3aumMHoe pacnosiokenue cdepbl U IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
IJI01Ma/1b ChEephl.

N306paskeHne Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KoMOuHanuu ten BpaleHuss 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK, OMHCAHHBIN
okoJio cepsl; cepa, BMUCcaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsatne 06 06béMe. OCHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJILHOTO TIapaJijiesienunena u cneAcTBusa u3 He€. O0bEM MUIMHIpa, KOHYCa.
O0BEM mapa u wiomaab cepsol.

[lonoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIaAsSIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus nuauHApa (MapauieNbHO U NEPHEHAUKYISIPHO OCH), CEYEHUsI KOHyCa
(mapasnienbHOe OCHOBAHHIO U MIPOXO/IAIIEe Yepe3 BEPIINHY), CEUEHHUS 1Iapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miiockocTu u B mpocTtpancTBe. CIOXKEHHE W BHIYMTaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuio napawienenunena. Pemenne 3anad, CBA3aHHBIX ¢ NPUMEHEHUEM
nmpaBui JeWCTBHM ¢ Bekrtopamu. [IpsiMoyrosibHass cucremMa KOOpPAMHAT B
npocTtpadcTBe. Koopanuarel Bektopa. [Ipocreiimme 3amaun B KOOpJAWHATAX. YTOJI
Mex 1y BekTopamu. CKalsipHOE POU3BEACHUE BEKTOPOB. BhIUKCIIEHUE YTITIOB MEXKITY
OpsIMBIMH M TUIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBIM METOA NpPU  PEIICHUU
r€OMETPUYECKUX 3a/1au.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJNbTaThl OCBOCHHUSI MPOTPaMMbl  Y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYaIoIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA, MPEACTABICHHEM O MaTEeMAaTHIECKIX
OCHOBaX  (YHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHHA, TIPOIEIYP
IpaKJaHCKOro 0011ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHHEM B3aHMOJIEHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOW HUJIEHTUYHOCTHU, YBXKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MAaTE€MAaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaT€MaTUKOB U POCCUUCKOM MAaTEMaTUYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO DJTUX JOCTIKEHHUW B JPYTUX HAyKax, TEXHOJOTUsAX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHUEM JYXOBHBIX IEHHOCTEH POCCUICKOTO Hapo/ia; CPOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO IOBEJICHUS, CBA3AHHOIO C IPAKTUYECKUM
MIPUMEHEHUEM JIOCTMKEHUN HAYKH U JEATEIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIa/ia B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsl 3CTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUH, PACCYKICHUI; BOCTPHUUMYHBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJO0B UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO yMEHHUS TMPUMEHATH MATEeMaTUYECKUE 3HAHUS B
MHTEpecax 3/I0pOBOro u 0e30MmacHoro 0bpasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (370pOBOE IHMTaHHME, COAJTAaHCHPOBAHHBIM PEKHUM 3aHATHH H
OT/bIXa, peryJisipHas (u3U4YecKas aKTUBHOCTH); (U3UUYECKOTO0 COBEPIICHCTBOBAHUSI,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznu4HbIM chepaM MpodecCHOHATIEHON NESITEIIBHOCTH, CBI3aHHBIM C MaTEMaTUKON
U e€ NMPUII0KEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyyIeit mpodeccun
U peajn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTU4eCKOMy OOpa30BaHUI0O M CaMOOOpA30BaHHWIO HA MPOTSKEHUHM BCEH



JKU3HH, TOTOBHOCTHIO K AKTHBHOMY YyYacTHIO B PEIICHUH TMPAKTUYECKUX 3a]ad
MaTEeMaTU4YECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO 3KOJIOTHYECKOW KYJIbTYphl, ITOHUMAHUEM BJIUSHUS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPHUPOIHOW M COIMAIBHOMN
CpeIlbl, OCO3HAaHUEM TII00aTFHOTO XapaKTepa SKOJOTHIECKUX TIPOOIeM; OprueHTaInen
HAa TPUMEHEHHWE MaTEeMaTUYeCKMX 3HAHWM IS penieHus 3amad B o0yactu
OKpYXKalolleld Cpeapl, IUIAHUPOBAHUS ITOCTYIIKOB M OICHKH HX BO3MOJKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKHU, TOHUMAHIEM MaTEeMaTHIECKOM
HayKH Kak c(epbl 4eIOBEUYECKON JEATEIBHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAYMMOCTH
JUIS pa3BUTHS IMBUJIM3AIMH; OBJIAJICHUEM SI3BIKOM MaTeMaTHKH W MaTeMaTHYEeCKOMN
KyJbTYPOH KaK CPEeICTBOM ITO3HAHKS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH POSKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yNbTaThl OCBOEHUS IMPOTrpaMMbl Yy4eOHOTO TpenMeTa
«Marematuka XapaKTEePU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1) Vuueepcanonvie  no3nasamenvuvle  Oelicmeus, obecneuusaiom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECco8 obyuarowuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpyJcaoweco  Mupa,  NpumMeHeHue  J10SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue geicTBus:

e BBISBIATh M XapAaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKK MATEMaTHUYECKHUX
OOBEKTOB, TOHATUMA, OTHOIICHHM MEXAYy TMOHATUIMH; (POpMYyIUpPOBATH
OTpEJIICHUs]  TOHSATUH;  yCTaHAaBIWBAaTh  CYIICCTBEHHBIM  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUA Mg OOOOIIEHHS W CpaBHEHMS, KpPUTEPUU
MPOBOJIMMOTI0 aHAJIN3;

e BOCIOpUHUMATH, (OpMyIUpPOBaTH MW  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPUIATEIbHBIC, CIWHWYHBIE, YacTHbIE MW 0O0IIue;
YCJIOBHBIE;

e BBISBIATh MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (haKkTax, JIaHHBIX, HAOIIONCHUSAX U YTBEPXKIACHUAX; MpeJjiarath KpUTEpUu
JUISL BBISIBIICHUSI 3AKOHOMEPHOCTEW U TPOTUBOPEUNI;



e Ji€NIaThb BBIBOJbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(mpsiMble U OT MPOTHUBHOTO), BBICTPAUBATH APTyMEHTAIMIO, MPUBOJIUTH
OpUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXICHUS U
BEIBOJIBL;

e BBIOMpaTh cMOCOO pemieHus y4eOHOM 3amadn (CpaBHHBATh HECKOJIBKO
BApUMAHTOB pEUICHUs, BbIOUpaATh HauboJiee TMOIXOMAIUMNH C Yy4ETOM
CaMOCTOATENbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOIPOCHl KAK HCCIENOBATEIbCKHI HHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUUE, MpodIeMy,
yCTaHaBJIMBaTh  HMCKOMOE€ M  JaHHOe, (QopMupoBaTh  THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHUI0, MHEHHUE;

e TMPOBOJUTH CAMOCTOSITENILHO CIVIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHUYEeCKOTO OOBEKTa, SBJICHMUS,
IpoLIeCcCa, BBIABICHUIO 3aBUCUMOCTEM MEXAYy OOBEKTaMH, SIBICHUSMH,
IIPOLIECCAMY;

e CaMOCTOSITENILHO (OPMYIUPOBATH OOOOIICHUS M BBIBOIBI MO PE3YJIbTaTaMm
IPOBENEHHOTO HAOMIOAEHUS, HCCIEIOBAHUS, OLEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE IMPOIECCA, a TAKKE BBIABUTAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBISBIATH JeDUIIUTHI UHPOPMAIUHU, TAHHBIX, HECOOXOAUMBIX sl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BBIOMpaTh UHPOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHOOPMAITUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS;

e CTPYKTYypUpOBaTh MH(POPMALIMIO, MPEACTABIATh €€ B Pa3IMuYHbIX (popmax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH HaJEKHOCTh uHdopmaruu o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvuvie = KOMMYHUKAMUHble  Oelicméus,  0Oecnedusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUUXCHL.

OO0menne:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKJICHUS B COOTBETCTBHUH C YCIOBUSIMU U
1eIsIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B



YCTHBIX M MNHUCHBMEHHBIX TEKCTaX, J/1aBaTh MOSICHEHHUS MO XOJYy pEIICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0/ie¢ OOCYXICHMsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMbl, pelraeMon 3a/lauu, BBICKA3bIBATh WJICH, HAICJICHHbIE HA MOMCK
PELIEHHUS; COOCTABIIATh CBOU CYXIEHUS C CYKICHUSIMH IPYTUX YYACTHUKOB
nuanora, OOHApYXKMBaTh PA3IMUAE M CXOJICTBO TO3UIMN; B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIATh PE3YJIbTaThl PELICHUS 33]1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTA; CAMOCTOSITEIBHO BHIOMPATh (pOpMaT BHICTYIICHUS C YUETOM 3a1a4
MPE3EHTAllMU U OCOOEHHOCTEN ayTUTOPHUH.

CoTpyaHu4ecTBO:

MOHMMATh U UCIOJh30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYaTbHOMN
paboThl TpH pelIeHWH YYEeOHBIX 3ajad; MPUHUMATH II€JIb COBMECTHOMU
NEATEIbHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOW  paboThI,
pacnpenenarb BUAbBl padOT, JOroBapuBaThCsA, OOCYXAaThb NpoLecC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IpynmnoBbIX (popMax paboThl (00CYyXaeHUs, OOMEH MHEHUH,
«MO3TOBBIE INTYpMb» U UWHBIE); BBIMIOJHIATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C JPYTUMHU YIEHAMHU KOMAaH/Ibl; OLICHUBATh
KaueCTBO CBOEro BKJaJa B OOWMA MPOAYKT MO  KPUTEPUSM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuueepcanvuvie pecynsmusnvie Oeticmsus, obecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusamnus:

COCTAaBJISITH IJIaH, ITOPUTM PELICHUS 3a]1a4H, BBIOUPATh CIIOCOO peLeHus ¢
Y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YYETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABbIKAMU  I[IO3HABATENbHOW  pedJIeKCHM KaKk  OCO3HaHUS
COBEPIIAEMBIX JICMCTBUM W MBICIUTENBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ylibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aJa4H,
BHOCUTh KOPPEKTHBBI B JIEATEIHOCTh HAa OCHOBE HOBBIX OOCTOSATEILCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSM, OOBICHATH
IPUYMHBl JOCTUKEHHUS WA HEIOCTHKECHUSA PE3YJIbTAaTOB JEATEIBHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEICTBHUS W3 HUX IPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NMAPALIEIBHOCTh U NEPHEHAUKYIIIPHOCTD MPSMBIX U
IIJIOCKOCTEHN.

KnaccupuimpoBaTe B3aMMHOE pACIHOJOKEHUE IMPSIMBIX M IIJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JBYTPAHHBII YIroJl, TpaHu JIBYIPaHHOIO yria, pedpo
JNBYTPAHHOTO YIUIa; JIMHEHHBIM YroJ JABYTPaHHOIO yIjla; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh IOHATHUSAMM: MHOTOTPAHHUK, BBIIYKIbIM M  HEBBIIYKJIBIA
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHpaMUa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuguimpoBaTs MHOTOTpaHHUKH, BBIOMpPAasi OCHOBAHUS Ui KilacCU(UKALIUU
(BBIIMYKJIBIE Y HEBBIMYKJIbIE MHOTOTPAHHUKH; MPAaBUJIBHBIE MHOTOIPAHHUKH; TIPSIMbIE
Y HAKJIOHHBIE MTPU3MBI, TapaJUIeICIUIIE IbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/I CIIEIOB.

CrpouTh CeUYEeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
IJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UIYp: BUJ CBEpPXY, COOKY,
CHU3Y.

Pemarp 3ajaun Ha HAXOXKJEHHE M€OMETPUUECKUX BEJIMYHMH MO 0OpasliaM WiId
QITOpUTMaM, TPHUMEHSSI M3BECTHBIE AHAJUTUYECKHE METOABl IPU  PELICHUU
CTaHJAPTHBIX MAaT€MaTUYECKHX 3aJad Ha BBIYMCIICHHE PACCTOSIHUM MEXIy IBYMs
TOYKaMH, OT TOYKH JI0 MIPSAMOM, OT TOYKHU JI0 TIIOCKOCTH, MEKY CKPEIIMBAIOIIUMHUCS
PSMBIMHU.

Pemarp 3amaun Ha HaXOKJIEHUE MEOMETPUUECKUX BEIMYMH MO 00pas3laM WM
QIrOpUTMaM, TPHUMEHSSI MW3BECTHBIE AHAJUTUYECKHE METOABl IpPU PELICHUU
CTaHJAPTHBIX  MaTeMaTHYEeCKUX  3a7ad Ha  BBIUMCIEHUE  YIJOB  MEXIY
CKPEUIMBAIOIIMMUCS ~ MPAMBIMHA, MEXKIY TMPSIMOM U  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IUIOMIAM TOBEPXHOCTEM MHOTOTPAaHHHUKOB (IIpHU3Ma,
NUpaMua) ¢ MpUMEHEeHHeM (OPMYIT; BBIYMCIATH COOTHOLICHUSI MEXKAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TMOHSATUSMH: CHMMETPUS B TPOCTPAHCTBE; IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUU; IEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBBIBAaTh H  WHTEPHPETHPOBATH HHPOPMAIHUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPHYECKHX (PUrypax, MpEACTABICHHYIO Ha 4YepTekax Hu
pUCYHKaX.

[TpumensaTs reomeTpudeckue GakThl sl PEIICHUS CTEPEOMETPHUCCKUX 3aad,
MIPEAIOJIATrafoIINX HECKOJIBKO IIaroB PEIICHUS, €CIIA YCIOBHS IPUMEHEHUS 3a/I1aHbI B
SBHOU (opme.

[IpuMmeHsTh  MpoCTEHIMEe  MPOTrpaMMHBIE  CPEICTBA W DIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[TpuBOAMTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHsATh TONy4YeHHBIC 3HAHUS HA TPAKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallul ¥ TPUMEHSITh U3YYCHHBIC IOHATHUS B TIPOLIECCE TIOMCKA PEIICHUs
MaTeMaTH4YeCKH cPopMyIUPOBAHHOMN MPOOIEMBI, MOICITUPOBATH PEATbHBIC CUTYAIIUN
Ha S3BIKE TEOMETPUHU, HCCIAEAOBATh IOCTPOCHHBIE MOJICTH C HCIIOIH30BAHUEM
TCOMETPUYECKUX TOHATHA M TEOpeM, ammapara aireOpbl; peniaTh MPaKTHYECKHE
3aJlayu, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIMUHMH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: IUJIMHAPUYECKAsT TOBEPXHOCTh, 0Opa3yrolue
UJIMHAPUYECKON TMOBEPXHOCTH, ITUIMHAP; KOHUYECKAs TTOBEPXHOCTh, 00pa3yromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CETMCHTA; IIapOBOM CIIOM, OCHOBAHHWE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruucisate 00bEMBI M TUIOMAQAM  TOBEPXHOCTEM  Tel  BpAICHUSA,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BITUCAHHBIA B Cepy W ONMCAHHBIN
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCISATE COOTHOMICHHUST MEXIY IUIONIAASMU TOBEPXHOCTEH W 0O0BEMaMu
MOAOOHBIX TEII.

N300pakath u3y4daeMble (QHUTYpel OT pPYKH W C TPUMEHEHHEM TIPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BrITIOTHATH (BBIHOCHBIC) TUIOCKHUE YEPTEHKH U3 PUCYHKOB MPOCTHIX O00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



W3Bnekatb, MHTEPOPETUPOBATH M  NPeoOpa3oBbIBaTh MHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUUECKHX (PUrypax, MpeACTaBICHHYIO Ha 4YepTexax Hu
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE  JEWCTBUSL  CJHOKEHHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIO, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJ1af0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAHMHATBI BEKTOpPA, YOI MEXKIY
BEKTOpaMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

Haxonute cymMMy BEKTOPOB M IMPOU3BEIAEHUE BEKTOPA HA YKCIIO, YTOJI MEXAY
BEKTOpaMH, CKAJSIPHOE IIPOMU3BEICHUE, PACKIAAbIBaTh BEKTOP IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensaTe reomeTpuueckre (akTbl JUIsl PEIICHHUsS] CTEPEOMETPUUECKUX 3a]1ad,
MPEANOJIAaralouX HECKOJIBKO I1aroB PEIICHHUs, €CJIM YCIOBHS TPUMEHEHUS 3a/1aHbI B
sBHOMU (popme.

PemaTte npocreimme reoMeTpudecKue 3aJaud Ha IIPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha 10Ka3aTENbCTBO MATEMATHYECKUX OTHOUIEHUH H
HAX0XJIEHUE T€OMETPUYECKUX BEIUYMH MO 00pasliaM WM alropuUTMaM, MpUMEHss
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHATp  TpOCTEHIIWE  NOPOrpaMMHBIE  CpPEICTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBOAUTH IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJIEC U KU3HU,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA NPAKTUKE: AHAIM3UPOBATH pEalbHBIC
CUTyalluM W TPUMEHSITh HU3YYEHHBIE TMOHATHS B TNPOLIECCE IOUCKA PEIIEHUs
MaTeMaTU4YecKH cPOpMyIMPOBAHHON MPOOIIEMbI, MOJIETUPOBATH peabHbIE CUTYallUU
Ha A3bIKE T€OMETPUHU, HCCIEAOBATh NOCTPOEHHBIE MOJEIM C HCIOJIb30BAHUEM
reOMETPUYECKUX TOHATUA M TEOpeM, ammapaTa aireOphl; pelaTh MPaKTHUYECKHE
3aJ1auy, CBSA3aHHbIE C HAXOKIECHUEM T€OMETPUUECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepnieHIUKYNSPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna BpameHus 12

OOBEMEBI TEN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
» Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIU3a, TeOMETPHS.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocsenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IJOK
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