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MOSICHUTEJIbHAA 3AIIMCKA

PaGouast mporpamma ydeGHOro kypca «I'eomerpusi» 6a30BOro ypoBHS s
obydvaromuxes 10 —11 wiaccos  paspa0uldHd  Hd  OCHUBE  WCUCPAIbHUIU
rocyIapCTBEHHOI'0 00pa30BaTEILHOrO CTaHAapTa CpelHero obmero odpazoBaHusl,
C y4éTOM COBPEMEHHBIX MHPOBBIX TpeDOBaHWH, MPEABIBIAEMBIX K
MaTeMaTU4eCKOMY OOpa3oBaHWIO, U TPAAULMA POCCUMCKOro 00pa3oBaHus.
Peanu3anus mporpaMmbl obecrieyrBaeT OBNafeHue KIHUYEBLIMU KOMIIETEHIIUIAMH,
COCTaBIIAIOIIAMHA OCHOBY J[JIsi CaMOPa3BUTHS H HENPEpPBIBHOIO 00pasoBaHus,
[IeJIOCTHOCTh OOIIEKYJIBTYPHOrO, JIMYHOCTHOTO Y II03HABATEIBHOIO Pa3BUTHUA
JTUYHOCTH 00yYaroLIUXCs.

HEJA U3YUYEHUS YYEBHOT'O KYPCA

BaxHOCTh yueOHOrO Kypca TIeOMETPUHM Ha YPOBHE CpEIHEro oOILero
oOpazoBanus 00yC/IOBJI€HA NPAKTUYECKOH 3HAUYMMOCTBIO METaNpeaIMETHBIX H
IPEeIMETHBIX pPe3yJbTaToB OOyueHUs I'eOMETPUM B HalpaBIIEHWH JIMYHOCTHOTO
pasBuTUs OOydaroluxcs, (GOPMUPOBaHUS (YHKIMOHAIBHON MaTeMaTH4eCKOu
rPaMOTHOCTH, M3Y4eHHUs APYTHX yueOHBIX HUCUMIUINH. Pa3BuTue y oOydarommxcs
[IPaBUJIBHBIX IPEACTABIEHHA O CYIIHOCTH M NPOUCXOXIEHHH I'eOMETPUYCCKUX
abcTpakiyii, COOTHOIIEHWH PEaNbHOTO M MJIECAIbHOIO, XapakTepe OTpakKeHHUs
MaTeMaTU4YeCKON HayKOH SIBJIEHUH U ITPOLIECCOB PeaIbHOTO MUPa, MECTE TeOMETPUU
B CHCTEME HayK U POJIM MaTeMaTU4YEeCKOT0 MOJIETUPOBAHUs B HAYYHOM TIO3HAHUU U
B IPAaKTUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOIO MUPOBO33PEHHUS yIaIlUXCs, a
TAK)Ke€ KadyeCTB MBIILIEHUS, HEOOXOAUMBIX Ui ajanTaliyd B COBPEMEHHOM
obrecTBe.

['eometpust siBAsieTCS OAHUM M3 0a30BEIX NPEIMETOB Ha YPOBHE CPEIHETO
obuiero oOpasoBaHus, Tak Kak oOecrnedynBaeT BO3MOXXHOCTh HM3Yy4YeHHs Kak
IMCLHUIUIMH €CTECTBEHHO-HAYYHOW HalpaBIeHHOCTH, TaK U I'yMaHUTapHOM.

Jlornyeckoe MbIlIUIeHHe, (opMUpyeMoe IpU H3Y4eHHUH OO0yYaroIuMHUCT
TIOHSATUHHBIX OCHOB F'€OMETPUU U MOCTPOCHUY LIETIOUKH JIOTHYECKUX YTBEPIKICHUN
B XOJe pelIeHHs TIeOMeTpUUeCKUX 3anad, yMEHHEe BBIJIBHIaTb W ONPOBEPrarh
TUIIOTE3bl HENOCPEICTBEHHO HCIIONB3YIOTCS IIPH PEIIEHHH 3a/1a4 €CTECTBEHHO-
Hay4YHOI0 LIMKJIa, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHe OpHUeHTHPOBaThCS B IIPOCTPAHCTBE UIPAET CYIIECTBEHHYHO POJb BO
Bcex 0o0JacTsX AeATeIbHOCTH HenoBeka. OpueHTalls 4eloBeKa BO BpPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE ero couuansHoro ObiTus, (opma
OTP@XEHUS] OKPYXKaroLllero MHpa, YCIOBHE YCIIEIIHOIO IIO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusi  JeiicTBUTENbHOCTH.  OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU



obpasamu 00bEeqUHSET Pa3Hble BUIbl yueOHOU U TPYAOBOM IEATENbHOCTH, ABJISETCA

OMHMM U3 NpoheCcCCHOHAIPHO BaXKHBIX KadecTB, I[03TOMY akTyalbHa 3ajada

bopmupoBaHus Yy 00y4arlIuXcs TMPOCTPAHCTBEHHOTO  MBIIIICHUS — Kak

Pa3HOBUAHOCTA OOPA3HUIU MBILUICHMN == CYLICCIBCHHUIU KUMHUBCHIA B

MIOJIOTOBKE K ITPAKTHUECKOH JeSITeIbHOCTH 110 MHOTUM HalpaBIeHUIM.

Ilens ocBoeHws mporpammbel ydeOHOTO Kypca «I'eomerpus» Ha 0a3oBom
ypoBHe 0OyueHumss — o00mIeoOpa3oBaTelbHOE M OOILIEKYJIbTYPHOE DPa3sBUTHE
oOyuaromuxcs yepes obecreueHrue BO3MOXKHOCTH TPUOOPETEHHs ¥ UCIIOJIb30BaHMs
CUCTEMATUYECKUX TeOMETPUYECKUX 3HAaHUM U JIeHCTBHH, crietu(hUIHbIX
reOMETPHUH, BO3MOXXHOCTH  YCIEIIHOrO IPOAO/KEHHs o0pasoBaHus  IIO
CHELHabHOCTSAM, HE CBI3aHHBIM C IIPHUKIIA{HBIM UCIIOJIB30BAHUEM I'€OMETPHH.

[Iporpamma 1o reomeTpud Ha 0a30BOM YpPOBHE IIpelHa3HadyeHa s
00yYaroIIuXCs CPe/lHe# IIKOJIbI, HE MCIBITHIBABILIUX 3HAYUTEIBHBIX 3aTPyIHEHUI
Ha YpOBHE OCHOBHOro 001ero obpasoBanusi. Takum oOpa3oM, oOyyaroliuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH 001I1ie MaTeMaTHUeCKNe YMEHHs, CBA3aHHBIE CO
crieruUKON TeOMEeTpUU ¥ HEeOOXOIUMBIe IS J)KU3HH B COBPEMEHHOM OOIIECTBe.
Kpome 3T0r0, OHU UMEIOT BO3MOXXHOCTh U3yYHTh reOMeTputo Ooiee riryboko, eciu
B JajbHEWIIeM BO3HUKHET HEOOXOAUMOCTh B TEOMETPUYECKHMX 3HAHMAX B
npo¢eCcCHOHATIBHON NEeATENBHOCTH.

JlocTHKeHHe IIeTM OCBOEHHMS IIPOrpaMMBbl 00eCTIeYMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpHOpHTEeTHBRIMM 3aJauaMHM OCBOEHHS Kypca
«["eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kiaccax sBIsAIOTCA:

e (hopMHUpOBaHKE NPEACTABICHUS O T€OMETPUM KaK 4aCTH MHUPOBOM KyJIbTYpBI U
OCO3HaHUe e€ B3aUMOCBS3U C OKPYKaIOIIUM MUPOM;

e (opMHUpOBaHHE TIPEACTaBICHUsS O MHOTOTPAHHUKAX W TellaX BpallleHHs KakK O
BKHEHIIMX MAaTEMATHYECKUX MOJEJIAX, ITO3BOJISIONIMX ONUCHIBATE U U3ydaTh
pa3HbIe SBIEHUS OKPYXKAIOLIEro MUPa;

e (opMHUpOBaHHE yMEHHUs paclio3HaBaTh Ha UepTeXax, MOJEISAX U B peallbHOM
MHpe MHOTOIPaHHUKHU U TeJla BpallleHus;

e OBIAZICHHE METOJAaMM pelleHHs 3aJad Ha IIOCTPOCHMS Ha H300pa)KEHUAX
IIPOCTPAHCTBEHHBIX (HUTYD;

e (QopMHpPOBaHME YMEHHsS  OINEPUPOBATH  OCHOBHBIMH  IIOHATHAMH O
MHOTOTpaHHHMKaX ¥ Tejax BpalleHUs] U UX OCHOBHBIMU CBOWCTBAMH,

® OBJAJICHAE AITOPUTMAMM pEIIeHHs] OCHOBHBIX THUIIOB 3aad; (OpMHpOBaHME
yMEHHUs [TPOBOJIUTH HECIIOKHBIE OKa3aTebHbBIE PACCYXKIEHUS B XO/€ PEICHUs
CTEpEeOMETPUIECKHX 3a/1a9 U 3a/1a4 ¢ IPAKTUUECKUM COepKaHUEM;



© pa3BUTHE MHTEUICKTYalbHBIX ¥ TBOPYECKMX CHOCOOHOCTEH O00y4Yarormxcs,
O3HABATENILHOW AaKTUBHOCTH, WCCICIOBATEIbCKAX YMEHHMH, KPUTHYHOCTH
MBILUICHUS;

o (dopmupoBaHue (YHKIHOHAJILHOW IDAMOTHOCTH, DPEJICBAaHTHOU TCOMETPUU:
YMEHHE pAacCIO3HaBaTh MPOSBICHUS I'€OMETPUYECKUX IOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pealibHbIX )KU3HEHHBIX CUTYAlMAX U IPH U3YUECHUU APYTUX
y4eOHBIX IIPEJMETOB, TIPOSABIEHMS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(bopMyIUpOBaTh MX Ha S3bIKE FEOMETPUH U CO3/1aBaTh F€OMETPUYECKUE MOJIECITH,
NPUMEHATH OCBOEHHBIM TIeOMETPUYECKUil anmapar Ul pelieHHs MpaKTUKO-
OpHEHTHPOBAHHBIX 3a[a4, WHTepIpPeTHPOBaTh M OLIEHHBATH IIOJIyYCHHbIC
pe3yJIbTaThl.

OTIHYUTENEHOM OCOOEHHOCTHIO TPOTPaMMBI SIBISETCS BKIIIOUEHHE B KypC
CTepEOMETPHH B HaJaJle ero U3ydeHus 3a/1a4, peliaeMbIX Ha YPOBHE HHTYHUTUBHOTO
[I03HAHUS, U ONpeNeaéHHbBIM 00pa3oM opraHu30BaHHas paboTa HaJl HUMH, YTO
CMOCOOCTBYIOT Pa3BUTUIO JIOTUYECKOTO M  IIPOCTPAHCTBEHHOI'O  MBIIIICHHS,
CTUMYIIUPYET MIPOTEKAHNE WHTYUTHUBHBIX IPOIECCOB, MOTUBHUPYET K JajbHEHIIIEMY
U3Y4YEeHHIO MpeIMeTa.

[penmourenue OTAAETCS HATIISAAHO-KOHCTPYKTHBHOMY MeTOAy 0OydYeHWs, TO
eCTh TEOPETHYECKHe 3HAHMS MMEIOT B CBOEM OCHOBE 4yBCTBEHHOCTH IPEJIMETHO-
MPaKTUYECKON [esTeNbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEACTABICHUH Y
yJaluxcs B Kypce CTepeoMeTpUU TPOBOIUTCA 32 CYET PELIeHHMs 3a/1a4 Ha CO3/1aHue
NPOCTPAHCTBEHHBIX 00pa30B M 3alady Ha ONEPHPOBAHHE IIPOCTPAHCTBEHHBIMU
obpazamu. Co3pmanue oOpasa MpPOBOAWUTCS C ONOPOM HaA HANIAOHOCTh, a
oreprpoBaHue 06pa3oM — B YCIOBUSX OTBIEUEHUS OT HAIJAIHOCTH, MBICIEHHOTO
HU3MEHEHHS er0 UCXOIHOT'O COePIKAHMSL.

OcHOBHEIE cofepKaTenbHble THHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpasHuKny, «IIpsiMbIe U MIIOCKOCTH B MPOCTpPaHCTBEY, «Tena BpalieHus»,
«BeKTOpbI ¥ KOOPAMHATHI B MPOCTPaHCTBE». POPMUPOBAHKE JIOTHYECKUX YMEHHUH
pacIpeiesiieTcs He TOJIBKO M0 CO/lepyKaTe bHBIM JIUHUAM, HO U 110 rojiaM 00y4eHus
Ha YPOBHE CpeJIHero oo1ero oopazoBaHusl.

Conepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE IPEAMETHBIM Ppe3ylbTaTam
OCBOeHMs: pabodell IporpamMMmbl, pacupefeNnéHHbIM IO TrofaM Oo0ydYeHHs,
CTPYKTypUPOBaHO TakhM o00pa3oMm, 4YTOOBI OBIaJeHHE TeOMETPUIECKUMHU
MOHATHSAMH M HABBIKAMH OCYILECTBISUIOCH ITOCTIEI0BAaTENIEHO M MOCTYIATENbHO, C
COOJIIOIEHHEM TIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIFOYAIKCH B
OOIIYI0 CHCTEMY T€OMETPHUYECKUX MPEICTaBICHHH O00y4aroIluXcs, pacliupss u
yriy6iisisi e€, oOpa3ysi MpovHble MHOKECTBEHHBIE CBS3H.



MECTO YUYEBHOI'O KYPCA B YYEBHOM ILJIAHE

Ha u3yudeHue reoMeTpur OTBOAUTCS 2 daca B Henemo B 10 kiacce u 1 4ac B
Henemo B 11 kimacce, Bcero 3a [sa rojga oby4enus - 102 yueOHbIX Jaca.

COAEPXKAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsimMble H NJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHSTHS  CTepeoMeTpuu. Touka, ITpsAMas, TIIOCKOCTb,
npoctpancTBO. [loHsATHE 00 akCHOMaTMYECKOM IOCTPOCHHH CTEPEOMETpPHUHU:
aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3auMHOe pacrnonokeHue IMpsIMBIX B IIPOCTPAHCTBE: IepeceKaroluecs,
nmapajulelibHble M CKpelMBaroiuecss mnpsMele. [lapanneapHOCTs TPSIMBIX |
MJOCKOCTE B IPOCTPAHCTBE: MapaJliejibHblE IpsAMBIE B IIPOCTPAHCTBE;
[apajielbHOCTh TPEX MPAMBIX; MapajliebHOCTh NPSIMOM M IUIOCKOCTH. YTIIBI C
COHAIpaBICHHBIMM CTOPOHAMH; YIrol MEXAy INpAMBIMA B IIPOCTPAHCTBE.
[TapanneapHOCTh IIOCKOCTEMH: apajliebHbIe INIOCKOCTH; CBOMCTBA IapalljieIbHbIX
wiockoctei. [lpocreiiniye MpocTpaHCTBEHHBIE (PUIYPBI Ha IUIOCKOCTHU: TETPasp,
Ky0, mapaienenumnes]; IOCTPOECHUE CEUEHUH.

[leprieHAMKYISPHOCTE MPSIMON U IIJIOCKOCTH: INEPIEHINKYIISIPHBIE TPSIMbIC B
OPOCTPAHCTBE, IpsAMBIE [apajlielbHble W IEPIEHIUKYJSIPHBIE K IJIOCKOCTH,
NPU3HAK TEPIEHIUKYIIPHOCTH TPSMOM ¥ IUIOCKOCTH, TeopeMa O IIpsAMOi
MEePIeHIUKYIIPHON TUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YroJl MEXIy NpAMOW U
IJIOCKOCTBIO;  ABYTPaHHBIA  yrond, JIMHEWMHBIM Yroj ABYTPaHHOIO  yria.
[leprieHaUKYISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKU J0 TUIOCKOCTH, PacCTOSHUE
OT IPSMOH 10 TIFIOCKOCTH, NIPOEKLKst (GUTryphl Ha MIOCKOCTE. IlepneHIuKyIsIpHOCTD
JIOCKOCTEN: NMPU3HAK MEepNeHAUKYISPHOCTH ABYX IIOocKocTel. Teopema o TpEX
[IepIIeHIUKYIIpax.

MHuororpasHHKH

[ToHsATHE MHOTOI'paHHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'DaHHHUKA, BBIILYKJIbIC
¥ HEBBIMyKJIble MHOTOIPAHHUKH; pa3BEéPTKa MHOTrorpaHHuka. [Ipusma: n-yroisHas
[IpU3Ma; FPaHd U OCHOBAaHMS MPHU3MBI; NpsMasi U HAKJIOHHAs NPHU3MBbI; OOKoBas U
[IOJIHAs [IOBEPXHOCTH [IPU3MBI. [Tapannenenunesn, PSAMOYT'OJIBHBIN
napajuleNienumne] U ero cBoictBa. [lupammpa: n-yronpHas nupamuja, rpaHd M
OCHOBaHHEe MUpaMKAbl; O0KOBas U MOJIHAS [TOBEPXHOCTh MMUPAMU/IbI; IIPABUIIbHAS U
yceudHHasg [MpaMua. OJIeMEHTsl Ipu3Mbl ¥ nupamuisl.  llpaBuisHbie
MHOTOTI'PaHHUKH: TOHSITUE MPaBHIBHOIO MHOIOrpaHHMKa; IIpaBUiibHAs IpHU3Ma H



NpaBuiibHas MHpaMua; NpaBHIbHAs TpPEYrojbHas NUpaMu[ia ¥ IIPABUIbHBIN
tetpa’dp; kyO. [IperncraBieHue O MNpaBUIBHBIX MHOTOTPAHHHKAX: OKTadp,
nojexasip U ukocasap. CeueHus MpU3Mbl U TUPAMUIBIL.

CMMM(—:’I‘pHH B [IPOCTPAHCIBE, CUMMCIPHUA OTHOCHICIbHU TUY4KM, PAMUZ,
[IJIOCKOCTH. DIeMEHTH CUMMETPHH B MUPAMUJIAX, apajijiesleluenax, IpaBUuIbHbIX
MHOT'OI'PaHHUKAX.

BelunciieHHe 3JIEMEHTOB MHOTOTPAHHUKOB: pEOpa, IUArOHAIM, YIJIBL.
[Tnomans OOKOBOM TOBEPXHOCTH M IOJHOW IIOBEPXHOCTH IIPSAMOM IIPU3MBEL,
IJIOIIAb OCHOBaHMHM, TeopeMa 0 O0KOBO# ITOBEPXHOCTH IIpsIMOi Tpu3Mbl. I omans
OOKOBOIM ITOBEPXHOCTA M ITOBEPXHOCTH IIPAaBMJIBHOW IMHpaMHIbI, Teopema o
IoIaau yceuéHHo nupamMu sl [lonstue 06 00péme. O0BEM IMpaMUIbI, IPU3MBEL.

[TonoGHble Tema B mpoctpaHcTBe. COOTHOWIEHHS MEXIy IUIOIIANSMU
MOBEPXHOCTEH, 00bEMaMu MOL0OHBIX Tell.

11 KJIACC

Tena Bpauienus

[{unuHapuueckast [IOBEPXHOCTH, oOpasyrolue LUJTUHPUYECKON
MOBEPXHOCTH, OCh LMIMHAPUYECKON MOBEPXHOCTU. LIMIMHIP: OCHOBaHMSA H
OokoBasi IMOBEPXHOCTh, OOpasyrollas M OCh; ILIONIaJs OOKOBOM M IIONHOH
IIOBEPXHOCTH.

KoHnnueckass moBepXHOCTh, 00pa3yrole KOHMYECKOH MOBEPXHOCTH, OCh H
BEepIIMHA KOHUYECKOM oBepxHOCTH. KoHyC: ocHOBaHMe 1 BeplnHa, 00pa3syrolas
¥ OCB; ITOIIAb OOKOBOM U MOJIHOW MOBEPXHOCTH. Y CeU&HHBIN KOHYC: 00pasyroliye
Y BBICOTa; OCHOBAHU U OOKOBas ITOBEPXHOCTE.

Cdepa u 1map: HeHTp, paanyc, AUAMETP; TUIOMIANs MMOBEPXHOCTU COhephl.
B3aumMHoe pacrnosioxeHue cepsl U INIOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe;
TUTOMIATE CHEPHI.

N300pakeHue Ten BpalleHUs Ha MIOCKOCTH. Pa3BépTka LIMIMHIApA U KOHYCa.

KomOuHamu Ten BpalieHus © MHOTOTpaHHUKOB. MHOTOrpaHHUK, OIIMCaHHbIH
oxono chepsr; chepa, BircaHHAs B MHOTOTPaHHMK, WJIH TEJIO BPAIEHHS.

IToustue 06 06BEMe. OcHOBHBIE cBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
IPAMOYTOJBHOTO Tapayuienenumnena u cieactsus u3 He€. OO0bEM umMaMHApA,
koHyca. O0BEM 1Iapa U miomaab chepsl.

Ilogobuble Tena B mnpocTpaHcTBe. COOTHOIIEHHMS MEXIY IUIOMIANSIMU
[IOBEPXHOCTEH, 00BbEMaMH OJOOHBIX TEJL.

Ceuenus nunuHIpa (MapauienbHO U MePIeHAUKYISIPHO OCH), CEYEHHS KOHyCa
(mapayiensHOE OCHOBAHHMIO U IPOXOsIiee Yepes3 BEpIINHY ), CEUEHHSI [Iapa.

BexkTops! H KOOPAMHATHI B IPOCTPAaHCTBE



BeKTop Ha INIOCKOCTU U B npocTpaHcTBe. CrI0KeHHE U BBIYMTAHHE BEKTOPOB.
VMHOX€eHHe BeKTopa Ha 4ucio. PasnojkeHue BeKTopa o TpEM HEKOMIUIaHAPHBIM
BekTOpaM. IlpaBuio mapajulenenunena. Pemuenwe 3amad, CBS3aHHBIX C
IpUMEHEHHEeM MpaBWiI JSHCTBUH C BeKTOpamMH. IIpsAMOyroibHas CHCTEMa
KoOpAMHAT B TmpoctpaHcTBe. KoopauuaTsl Bekropa. IIpocreiimme 3amadu B
KOoOpAMHATaX. Yronl Mexny BekTopamu. CkanspHoe MNPOHM3BEICHHUE BEKTOPOB.
BrlyrcieHye yrioB MeXIy MpSMBIMUA U TIOCKOCTAMH. KoOpAHHATHO-BEKTOPHBIN
METO/I IIPH PELIeHUH reOMEeTPUIECKUX 3aa4.

IIJIAHUPYEMBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3YJIbTATHI

JIAYHOCTHBIE pe3yJbTaThl OCBOEHMS IIPOrpaMMBbl Y4eOHOIO IpeaMera
«MaTemaTHKay XapaKTepu3ylTCs: '

I'paxkaanckoe BOCIIHTAHHE:

COPMHUPOBAHHOCTBIO TPAXKAAHCKOH ITO3ULHK 00yYarOIIerocs Kak akTHBHOIO
M OTBETCTBEHHOTO WIEHa POCCHHCKOro oOIlecTBa, MPENCTaBICHHEM O
MaTeMaTHIeCKAX OCHOBaX (YHKIIMOHHUPOBAHUS Pa3IM4HBIX CTPYKTYp, SBIIECHHH,
TpOllenyp TpayKaaHcKoro obmectBa (BBIOOPHI, OHNPOCEI M IpP.), YMEHHEM
B3aMMOJEHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMAMY U Ha3HAYEHUEM.

ITarpuoTHYeckoe BocnUTAHHE:

c(hOpMUPOBAHHOCTBIO POCCUUCKON IpakIaHCKOUW HUAECHTUIHOCTH, YBOXKCHHS K
MIPOLIIOMY U HACTOSIIIEMY POCCUHCKON MaTeMaTHUKH, LEHHOCTHBIM OTHOIICHUEM K
TOCTUXKEHUSIM POCCUMCKUX MATEMATHKOB U POCCUHMCKON MaTeMaTHUeCKON IIKOJIbI,
K WMCIIONb30BAHUIO 3THX AOCTWXKEHHH B JPYTHX HaykaX, TEXHOJOTHSX, cdepax
9KOHOMMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHHUSA:

OCO3HaHUEM OYXOBHBIX [IEHHOCTEH POCCUNCKOIO Hapo7a;
C(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAaHMs, OTHYECKOrO  IOBEIACHMS,
CBSI3aHHOTI'O C ITPaKTHYECKUM IMPUMEHEHHEM JTOCTHXKEHUHI HAyKH U ACSITCIbHOCThIO
y4EHOr0; OCO3HAHUEM JIMYHOTO BKIIA/a B IOCTPOSHHE yCTOMYMBOro Oy IyIero.

JeTeTHYECKOE BOCIIHTAHHKE:!

SCTETHYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs 3CTETHKY MaTeMaTUYecKuX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELICHUH, PacCyKAECHNH; BOCTIPUAMYHBOCTEIO
K MaTeMaTH4eCKUM acleKkTaM pa3jiM4yHbIX BUIOB UCKYCCTBa.

®u3uyecKoe BOCIHTAHHE:



C(hOPMHUPOBAHHOCTBIO yMEHUsS. MPUMEHATH MAaTeMaTHYECKHE 3HAHUS B
HHTepecax 3I0pOBOro U 0e3onacHoro obpasa )KU3HHW, OTBETCTBEHHOI'O OTHOIIEHMS
K CBOEMY 3/0POBbIO (310pOBO€ NHTaHKE, COATAHCUPOBAHHBIA PEXUM 3aHATHN H
OT[BIXA, PCIyIAPHAs (PUIMUCCKAS AKTMBHOCTD); (PU3UYECKOI'O COBEPLIEHCTBOBAHMS,
IIPU 3aHATHAX CIIOPTUBHO-03/I0POBUTEIIBHON JESITEIBHOCTHIO.

TpyaoBoe BocniuTaHue:

TFOTOBHOCTBIO K TpyZdy, OCO3HaHHEM LIEHHOCTH TPYAONIOOUS; WHTEPECOM K
pasnu4YHBIM  cepaM  MPOGECCHOHATBHOW  AEATENBHOCTH, CBA3aHHBIM  C
MaTeMaTHKON W €€ NPUIOKEHUAMM, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBEIOOD
Oynymed mnpodeccHd M peanu30BbIBATH COOCTBEHHBIE >KH3HEHHBIE ILIaHbIL,
FOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MareMaTHYeCKoMy OOpa3soBaHHMIO U
caM000pasoBaHKI0 Ha IPOTSHKEHMH BCeH JKM3HH; TOTOBHOCTBIO K AKTUBHOMY
Y4aCTHIO B PELICHUHU NTPAKTUYECKUX 3aJ]a4y MaTeMaTU4eCcKON HallpaBJIeHHOCTH.

JK0JIOTHYECKOE BOCTIHTAHHE:

C(hOPMHUPOBAHHOCTBIO 3KOJOTHYECKOM KYJIBTYPhl, NOHUMAaHHEM BIUSHUS
COLMAIPHO-3KOHOMUYECKHMX IPOLIECCOB HA COCTOSIHUE TPUPOAHON W COLMAIBHOM
Cpenpl, OCO3HaHWEM TIJ00albHOrO XapakTepa OSKOJOTWYECKHX IPODJIeM:;
OpHEHTaLMeH Ha NPUMEHEHWE MaTeMaTHYeCKHX 3HaHWM IS pelIeHus 3a1a4 B
obmnacTu OKpy XKarollel cpelpl, IIIaHUPOBAHUS TOCTYIIKOB U OIIEHKH HX BO3MOXKHBIX
TIOCIIEICTBHM JJIsi OKPYIKarOIIel Cpebl.

IleHHOCTH HAY4YHOIO MO3HAHMS

C(hOPMHUPOBAHHOCTBIO MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Da3BUTHs HayKM M  OOINECTBEHHOW TMPaKTHUKH, I[TOHHMaHHEM
MaTeMaTHYeCKOM HayKd Kak cgepsl 4elloBeuecKOd esTeNbHOCTH, J3TaloB eé
pasBUTUS YU 3HAYUMOCTH JUIA pa3sBUTHUA LUBUIIM3ALUU; OBIAICHUEM S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOM KyIbTypOW Kak CpencTBOM TIO3HAHWS MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IIPOEKTHYIO U MCCIIEIOBATENbCKYIO NesTeIbHOCTh
VHIMBUYaIBEHO U B TPYTIIIE.

METATIPEJMETHBIE PE3YJbTATHI

MeranpenmeTHble pe3yibTaThl OCBOEHHS POTPaMMbI y4eOHOTO IIpeaMera
«MaremaTuka XapaKTepU3yHTCsI OBJIaZIeHUEM YHUBEPCATbHBIMU
HO3HAGAMENbHBIMU  OCliCMBUAMY,  VHUBEPCANbHOLIMU — KOMMYHUKAMUSHBIMU
oeticmeuamu, YHUBEPCANbHBIMU PE2YIAMUEHBIMU OCLCINEUAMI.

1) Vuueepcanvnvie  nosnasamenvmele  Oeiicmeusn,  obecneuusaiom
popmuposanue 6azo06vix KoOHUMUSHBIX NpoOYyeccoé obyuarwuxcs (oceoeHue
Memo0oo6  NOZHAHUA  OKPYJCcalowe20  Mupa;  NPUMEHEHUe  JO2UHeCKUX,
uccnedosamensCKux onepayutl, ymenui pabomams ¢ ungopmayuets).



basoBbie Noruyeckue AeHcTBHS:

BBISIBIISATh M XapaKTepU30BaTh CyIIECTBEHHbIE TPU3HAKU MaTEMaTUYeCKUX
00BEKTOB, TOHSNTHH, OTHOILIEHUN MEXIY MOHATHAMM; (POPMYIHUPOBATH
ONpeJeNeHNuss IOHATHH, YCTAaHAaBIMBaTb CYIIECTBEHHBId MpPU3HAK
KTacCH(UKALUU, OCHOBaHWs [Uis OOOOLIEHWS W CpaBHEHMs, KPUTEPUU
IPOBOAMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QopMynupoBaTb U INpeoOpa3oBBIBATE  CYXICHHS:
YTBEP/UTENIbHbIE M OTpULATENbHBIE, €IWHUYHBIC, YACTHblE U OOIIueE;
YCIIOBHBIE;

BBISIBISITE ~ MareMaTH4YeCKHe  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
IPOTUBOpeYMs B (haKTax, [JaHHBIX, HAONIONEHUSX U YTBEPKICHUSIX;
npejjarate KpUTEPHH AJIs1 BBISIBIICHHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUU;
IenaTh BBIBOABI C MCIIOJI30BAHMEM 3aKOHOB JIOTMKH, AEIyKTHBHBIX U
MHIYKTUBHBIX YMO3aKIHOUeHUH, YMO3aKIIFOUEHHUH 110 aHAJIOTUY;
TIPOBO/AMTD CaMOCTOSITENIbHO ~ [IOKA3aTelbCTBA  MaTEeMaTHYECKUX
yTBEpXKACHUU (IpsAMbIe M OT MPOTUBHOIO0), BEICTpPaUBaTh apryMEHTALUIO,
IPUBOJUTH TIPHUMEPEI M KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXICHUS U BBIBOJIBI;

BEIOMpATE Croco® pemieHust yueOHOW 3a7auM (CpaBHUBATH HECKOJBKO
BapUaHTOB pelIeHUs, BbIOMpaTh Haubollee MNOOXOAAIMK C Y4ETOM
CaMOCTOSTENBHO BBIIETICHHBIX KPUTEPUEB).

ba3oBbie HccliefoBaTe/ibCKHE Al CTBHSA:

UCTIOJIb30BaTh BOIPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT ITO3HAHUS;
(bopMynaMpoBaTh BOMPOCH,, (QUKCHPYIOIIUE IPOTUBOpEYHe, IpobdieMmy,
yCTaHaBIMBaThb HCKOMOE W  JaHHOe, (OPMUPOBATH  TUIIOTE3Y,
apryMEeHTUPOBAaTh CBOIO TIO3HUIUI0, MHEHUE;

IIPOBOJUTH CaMOCTOSATEIBHO CIUIaHUPOBAHHBIN SKCIIEPUMEHT,
UCCIIEIOBAaHAE II0 YCTAHOBJEHHUIO OCOOEHHOCTEM MaTeMaTUYECKOro
0o0BbeKTa, SABJIEHMS, IIpollecca, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMHu, SBICHUSIMH, IPOIlECCaMHu;

CaMOCTOSATENbHO (hOpMyIHpOBaTh 0OOOIEHHUS U BBIBOABI 10 Pe3yjbTraTaM
NpOBEeIEHHOr0 HaOIIOAEHHUs, UCCIeI0OBaHUSA, OLEHUBATh JOCTOBEPHOCTH
MIOJIyY€HHBIX pe3yJIbTaTOB, BEIBOJOB U 0000IIEHMII;

IIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Ipoliecca, a TakKe BhIIBUIATh
MPE/IOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PaGora ¢ nundopmauueii:

BBISBIIATH Ae(DUIMTEI HH(OOPMAIMHU, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIIPOC H [Uls PELLEHUS 3a1a4H;



e BpIOMpaTh HHGOPMALMIO U3  KCTOYHUKOB  PA3lUYHBIX  THIIOB,
aHAJTU3UPOBATh, CUCTEMATHU3UPOBATh M MHTEPIPETHPOBATE MH(POPMALIUIO
pa3NUYHBIX BUJOB U (QOPM NPEACTaBICHHNS;

® CTPYKTypUApOBaTh MH(OPMALKIO, IIPEACTABIATE €€ B PA3IMYHBIX (POpMax,
WJLTFOCTPUPOBATH rpaduuecku;

® OIIEHUBAThH HaEKHOCTh uHbOopMaIuH 1o CaMOCTOSATEIIBHO
C(pOpMYyIUPOBAHHBIM KPUTEPUSIM.

2) VuuseepcanvHvie KOMMYHUKamueHble Oelicmeus, obecnedusarom

chopMUPOBAHHOCHbL COYUATLHBIX HABLIKOB 00YYAIOUJUXCA.

OO6menue:

® BOCIPHUHUMATE U GOPMYIHUPOBATH CYXKIEHUS B COOTBETCTBHUH C yCIOBUAMHU
U LIeJIAMU OOLLIEHUS; ICHO, TOYHO, IPaMOTHO BbIpa)kaTh CBOO TOUKY 3pEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, 1aBaTh IOACHEHHS [0 XOIY pPELICHHUS
3a7laui, KOMMEHTUPOBATh [1OJIyUeHHBIM pe3yIbTarT;

e B xoJe 00CyX/eHHs 3a1aBaTh BONPOCH! 110 CYILECTBY 00CYKAAEMOU TEMBI,
npoOsieMsl, peniaeMoi 3a/lauy, BEICKa3blBaTh UIEH, HAllEJIEHHBIE HA ITIOMCK
pELIeHMs; COIOCTaBIsATh CBOM CYXIEHUS C CYXISHUSIMU JPyTrHX
YYaCTHUKOB JHayiora, oOHapy)XMBaTh pa3iudMe U CXOJCTBO IMO3ULUH; B
KOpPpeKTHOH (opme hopMyIrpoBaTh pasHOTNACHS, CBOU BO3PAKEHHUS;

® I[IPEICTaBIATh  pe3yJbTaThl  pelleHdus  3ajJauyd,  OIKCIIEPUMEHTa,
HCCIIe IOBaHHMS, MPOEKTa; CAMOCTOSATENBHO BEIOUPATh POPMAT BEICTYILIICHUS
¢ y4€TOM 3a7a4 Ipe3eHTalul U 0COOEHHOCTEH ay IUTOPHUH.

CoTpyaHH4YECTBO:

® I[IOHMMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMaHJHOU U UHIMBULYaJIbHON
paboTel TpU pelleHud y4eOHBbIX 3ajay; NPUHUMATH LieJlb COBMECTHOU
NesSTeIbHOCTH, IUIaHWpPOBaTh OpPraHU3allMl0 COBMECTHOH  paGoThl,
pacrpeneniaTtb BUAbl paboT, AOroBapuBaThCs, OOCYXIarh Ipolecc H
pe3yJibraT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JIFOJIEH;

® y4acTBOBaTh B IPYNIOBEIX opmax paboTsl (00CykAeHUs, 0OOMEH MHEHNUH,
«MO3rOBble INTYpPMbI» M WHBIE); BBITIOJHATH CBOK 4YacTb pPabOTBl H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMHU UJIeHaMU KOMaH/1bl; OLl€HUBATh
KauyeCTBO CBOEro BKjIaga B OOMMHA MPOAYKT TIO KPUTEPHUSM,
chopMyIUPOBaHHBIM Y4aCTHUKAMH B3aUMO/IEHCTBHS.

3) YVuusepcanvrveie pecynamusHsie oeticmeaus, obecnevusarom opmuposanue

CMBICI06bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE NUYHOCTNU.

Camoopranuzaunusi:

® COCTaBIIATH IUIaH, AJITOPUTM PeIleH s 3a8/1a4ui, BBIOMpaTh CIIOCO0 peleHus
C YY4ETOM MMEIOLLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEM,



apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTBI PELICHUN ¢ YIETOM HOBOH
uHpopmaluuu.

CaMOKOHTPOJIb:

® BIaJeTh HaBbIKAMH IIO3HABATEJbHOM peQieKCHM KaK OCO3HaHUs
COBEPIIACMBIX JNeHCTBUH M MBICIUTEIBHBIX IIponeccoB, UX PE3YIILTATOB,
BIIAJIETh CIIOCOOaMM CaMONPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3yiIbTraTa
peleHys MaTeMaTH4eCKOM 3a/1a4M;

® [IpeABHJIETh TPYIHOCTH, KOTOpble MOTYT BOSHUKHYTH IIPH PEIIIeHUH 3aa4H,
BHOCHTBb KOPPEKTHBBI B JCATEJ]IBHOCTE Ha OCHOBE HOBBIX OGCTOHTEHBCTB,
JTAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

® OLIEHUBaTh COOTBETCTBHE pE3yNbTaTa LEIM H YCIOBHAM, OOBACHATH
NPUYUHBl AOCTHIKEHHMSI UM HEJOCTHIKEHHUS pe3yJbTaToB JEATENbHOCTH,
HaXOJUTh OLIUOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJbTATHI
10 KJIACC

OrnepupoBaTh NOHATUSIMU: TOUYKA, IIPsiMas, IIIIOCKOCTE.

IIpuMEHATh aKCHOMBI CTEPEOMETPHM M CIEACTBUS M3 HHUX IIPU PEIICHUU
reOMETPUYECKUX 3a1ad.

OnepupoBaTh NOHATUSIMU: APAIIIEIBHOCTh U NEPNEHIUKYIPHOCTD IIPAMBIX
U IIJIOCKOCTEHN.

KnaccudunupoBaTh B3aUMHOE pAacClOJIOKEHUE NPSMBIX U IIJIOCKOCTEH B
IIPOCTPaHCTRBE.

OnepupoBaTk MOHSATHSMH: ABYI'PaHHBIH YTOJ, IpaHH JBYI'PaHHOIO YyrJa,
pebpo ABYrpaHHOTO yrja; JMHEHHBIM yrojl ABYTPaHHOIO yria; rpajycHas Mepa
JBYTPaHHOTO yTJa.

OnepupoBaTh IOHATUSAMM: MHOI'OTPAHHMK, BBIIIYKIIbI W HEBBITYKIBIH
MHOT'OTPaHHUK, 3JIEMEHThl MHOTOI'PaHHHUKA, IPaBUJIBHBIN MHOTOIPAHHHUK.

Pacrio3sHaBaTh OCHOBHBIE BHIbI MHOIOIPAaHHUKOB (MHMpaMujia; IIPHU3Ma,
IPSMOYTOJBHBIN MMapajuienenumne, Kyo).

KnaccuunmpoBaTe  MHOTOTPAaHHMKH,  BBIOMpas ~ OCHOBAaHMA  JJIA
Knaccupukauy (BBIIYKJIble W HEBBINYKJIble MHOTOTPAHHMKH, IIPaBUJIBHEIC
MHOT'OTpaHHHMKH; NPSIMbIE U HAKJIOHHBIE IIPU3MBI, TapalIe/IeIIUIIEIbL).

OnepupoBaTh MOHATUSIMHU: CEKyIlas JIOCKOCTh, CEYEHNE MHOTOIPaHHHKOB.

OOBACHATD MPUHLMIIBI IOCTPOSHUS CEUEHUH, UCTIOJIB3Ysl METO/, CIIE/IOB.



CtpouTh ce4YeHHs MHOIOIPaHHHMKOB METOAOM  CJIE€I0B, BBIIIOJIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEXM K3 PHUCYHKOB IIPOCTBIX OOBEMHBIX (DUIYp: BHI
cBepXy, cOOKy, CHH3Y.

Pelars 3a/jaun Ha HAXOXK/CHAE [EOMETPUUYECKUX BEIIMUYMH 110 OOPA3LAM WU
alropuT™MaM, IPUMEHss HW3BECTHBIE AdHAJIWTUYECKME METOALI I[PU pelleHUuH
CTaHJJaPTHBIX MaTeMaTHYECKHX 3a/lad Ha BBIYKCIEHHE PACCTOSAHUN MEXAY AByMs
TOYKaMH, OT TOYKM OO IpsSIMOM, OT TOYKM [0 IUIOCKOCTH, MEXIy
CKPEIIUBAIOIIUMHUCS IIPSIMBIMH.

Penrate 3a7aum Ha HaXOXIEHHE FEOMETPUIECKHX BEJIMYMH 110 00pasiam Wiu
aIrOpUTMaM, IIPUMEHsisi HW3BECTHBIE AaHAJIMTUYECKHE METOAbl IIPU pelleHuu
CTaHZApTHBIX MaTeMaTH4YeCKMX 3aJad Ha  BBIUYMCIEHHE YILIOB  MEXIy
CKPEIMBAIOIIUMHUCS MPSIMBIMH, MEXKIY IpAMOH M IUIOCKOCTBIO, MEXIYy
IJIOCKOCTSIMH, /IByTPAHHBIX YIJIOB.

Berunciare 00bEMBI U IUIOLIAAM TIOBEPXHOCTEH MHOIOIPaHHHKOB (IIpU3Ma,
MUPaMyU/Ia) C IPUMEHEHHEM (POPMYIT; BEIUMCIATE COOTHOIIEHHS MEXK Ty IIIOIIAIsIMU
MOBEPXHOCTEH, 00BbEMaMK NMOAOOHBIX MHOTOIPaHHUKOB.

OnepupoBaTh MOHATHSIMHU: CHMMETPHS B TPOCTPAHCTBE; LEHTP, OCh WU
TIOCKOCTh CUMMETPHH; LEHTP, OCh U TJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBeIBaTh W HHTEPIPETHPOBATH HHMOPMALUID O
IPOCTPAHCTBEHHBIX [€OMETPUUECKUX (Urypax, NpelCcTaBIeHHYI0 Ha YepTekax U
PHCYHKaX.

IIpumensaTs reomeTprudeckue (hakThl 1715 pellieHUs: CTepeOMeTPHUYECKUX 3a1ad,
NpeAToIaratoiuX HECKOIBKO IaroB PeleH s, €CIIU yCIOBHS [IPUMEHEH!s 3a1aHbl
B SIBHOM Qopme.

IlpuMeHsaTs  @IpocTelilllie NporpaMMHBIE  CpeJCcTBA U 2JIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI [P PEIIeHHH CTePeOMEeTPHUSCKUX 3a/[ad.

IIp¥BOIUTE TpPUMEPBI MaTeMaTHYECKHX 3aKOHOMEPHOCTEM B IIPUPOJE H
JKM3HH, pacIio3HaBaTh IPOSBICHUE 3aKOHOB N'€OMETPUH B HCKYCCTBE.

IIpumenATs momy4YeHHble 3HAHUS Ha MNpPaKTHKE: aHAJW3UPOBATH peajlbHbIC
CUTyallud M IIPUMEHSATh H3y4YEHHBIE IIOHATUS B IPOILECCe IOMCKA pEeIICHHS
MaTeMaTHYeCKh CHOPMYIMPOBAHHOW NpoOIEeMBbl, MOJENUPOBATh peallbHbIe
CHTyalli¥ Ha s3bIK€ TIE€OMETPHM, MCCIeN0BaTh IIOCTPOEHHBIE MOJENH C
MCIIONIE30BAaHUEM FeOMETPUYECKUX ITOHATHH U TeopeM, anmnapara ainredpsl; pemarh
NPaKTUYeCKHE 3a][auM, CBI3aHHbIE C HAXOXKIEHUEM I€OMETPUYECKHUX BEIMYMH.

11 KJIACC



OnepupoBath NOHATHAMM: LHIMHAPUYECKas MOBEPXHOCTh, 00pa3ykoLHe
LUTHHIPUYECKON TOBEPXHOCTH; IMIIMH/P; KOHUYECKAs TOBEPXHOCTh, 00pa3yloLue
KOHMYECKOM ITOBEPXHOCTH, KOHYC; ChepHUecKas IOBEPXHOCTE.

PacniosHaBaTh Tena BpalleHus (UUIMHIp, KOHYyC, cdepa U map).

OGBACHATH CIIOCOOBI MOJyYeHUs Te BPaIeHHs.

Knaccuhuimpoats B3auMHOe pacronoxkerne chepsl U IIIOCKOCTH.

OrneprpoBaTh MOHATUSAMU: ILIAPOBOM CErMEHT, OCHOBAHME CEIMEHTa, BHICOTa
CerMeHTa; IIapOBOM CIIOW, OCHOBAaHME ILIAPOBOTO CJIOS, BBICOTA INAPOBOrO CIIOS;
IapOBOHU CEKTOP.

Beruuciate  06bEMBI M IUIO[@AM  [IOBEPXHOCTEH Tea  BpalleHHMs,
IEOMETPUYECKHUX TeJI C IPUMEHEeHHeM (HopMyIL.

OrneprpoBaTh MOHATUAMHU: MHOTOTPAHHHUK, BIIMCAHHEIH B cepy U ONUCAHHBIH
OKO0J10 cepsl; cdhepa, BIIUCaHHAs B MHOTOTPAHHMK MJIM TeJI0 BPAIeHHs.

BBIYMCIIATE COOTHOIIEHHS MEXIy ILIOMIAIIMH IIOBEPXHOCTEN U 0OBEMaMH
[10JOOHBIX TEl.

N3obpaxkate usyyaemble QUIYpbl OT PyKH W C NPUMEHEHHEM IIPOCTHIX
JEPTEKHBIX HUHCTPYMEHTOB.

BhINOMHATS (BBIHOCHBIE) TIIIOCKUE YEPTEKH M3 PUCYHKOB IIPOCTBIX 00BEMHBIX
Guryp: Buz cBepXyY, cOOKY, CHH3Y; CTPOUTH CE€YEHHs TENl BpallleHHs.

WsBnekars, HMHTEpPIIPETHPOBATh U MpPeoOpa3oBHIBATE HH(POPMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (QUrypax, MPeACTaBIECHHYIO HA YepTexax U
PHCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOpP B POCTPAHCTBE.

BhInonuaTe JeHCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXKEHHS BEKTOpa Ha YHUCIIO0, 00BICHATH, KAKUMH CBOMCTBAMHM OHU 001a1ar0T.

IIpviMeHsTE IpaBUIIO Napajulesenumnesa.

OriepupoBaTh MOHATUSIMU: I€KapTOBLI KOOPAUHATEI B ITPOCTPAHCTBE, BEKTOP,
MOJIlyJb BEKTOpa, pPaBEHCTBO BEKTOPOB, KOOPAHHATHI BEKTOPA, YTrOJ MEXIy
BEKTOpaMH, CKaJIIPHOE MIPOU3BEIEHIE BEKTOPOB, KOJIJIMHEApHbIe U KOMITTTaHAPHBIE
BEKTOPEI.

HaxomuTe cymMMy BEKTOPOB U NPOH3BEAEHIE BEKTOPA Ha YHCIIO, YTOJI MEXIY
BEKTOpaMHM, CKalsipHOE MPOM3BEJEHUE, pacKiIaAbiBaTh BEKTOD IO JBYM
HEKOJIJTMHEAPHBIM BEKTOpaM.

3ajaBath MIOCKOCTh YpaBHEHHEM B JeKapTOBOM CHCTEME KOOpPIHMHAT.

ITpumensaTs reomeTpuyeckue HakThl IS pELIEHHs CTEPEOMETPHIECKUX 3a/1ad,
NPpeAroIaraloliuX HECKOIBKO IIaroB pelleHH s, €C/IU YCIOBHs IPUMEHEeHHS 3a1aHbI
B SIBHOHU (popMme.

Pelnate mpocreiilne reomerpuueckue 3amadd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOIO METO/A.



Pelnath 3aa4d Ha J[0Ka3aTeNbCTBO MATEMaTHYECKUX OTHOLICHHHA |
HAaXOJX/IEHHE reOMETPHUYECKHUX BeJIMUUH 110 00paslaM WM ajrOpUTMam, MpUMEHsIs
M3BECTHBIE METO/BI IIPH PELIEHUH CTaHAaPTHRIX MaTEMAaTUYCCKUX 3a/1aY.

IIpUMEHSATE  [IPOCTEHINME  [POrpaMMHBIC  CPEACTBA M IICKIPOHHO-
KOMMYHHUKAIIMOHHbIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUIECKUX 3a1ay.

IIpUBOAMTE TNIPUMEPBl MaTEeMAaTUYEeCKMX 3aKOHOMEPHOCTEH B IpUpoae |
’KM3HHU, Paclo3HaBaTh IIPOSBIICHHE 3aKOHOB reOMETPHH B UCKYCCTBE.

IlpumeHsTh NMOJyYEeHHBIE 3HAHWS Ha IPAKTHKE. aHAJIW3WPOBATH peallbHBIC
CUTyallud U IIPUMEHNATh H3yYE€HHBIE IIOHATHS B IPOIECCE IIOMCKAa pEIICHUA
MaTeMaTHYeCKd Cc(OpMYyJIUpOBaHHON MpPOOJIEMBl, MOIEIUPOBATh peaabHbIe
CHUTyallud Ha sA3bIKE TEOMETPHUH, MHCCIeNOBaTh IIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BaHUEM TEOMETPUYECKHUX TTOHATHI U TeOpeM, allnapara ajreOpsl; peiaTh
[IpaKTUYECKUE 3a/1a4M, CBA3AHHEIE C HAXOX/ICHUEM IeOMeTPUUICCKUX BEITUIHH.
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2. Ctepeomerpus, 3ajauyHuK K MKoJsHOMY Kypcey, 10 - 11 knacce, [aimtyT AT,
JlurBunenko I".H., 1998;
3. CmupHoB B.A. I'eometpus. Crepeomerpus. ITocobue mist moarorosku k EI'D.
N3n. 3 crepeotun. 2017. 272 c.

METOAUYECKHUE MATEPUAJIBI JIA YYUTEJIA

JI. C. AranacsH, B.®. bytyzos, C.b. Kagomuesa u ap. 'eomerpus. YueOGHUK 1S
10-11 xnmaccoB ob1eobpa3oBaTenbHbIX yupexkaeHuil. ba3oBeiii 1 NpohuIbHbIH
ypoBeHb. Mocksa. IIpocsemenne.2011-2020r.;

2. I'amuna Kosanesa: I'eometpus. 10-11 xmaccel. 3amanus Ha TOTOBBIX YepTexax
1o crepeomerpuu. ®I'OC Uznatensctro: Yuurens, 2020 r. Cepusi: B HOMOILb
YUUTEIIO;

3. CrepeoMeTpus Ha FOTOBBIX YepTexax u makerax, Casuenko B.U., 2014 u
II03XKeE;

4. Esrenuii Ilorockyes: I'eometpusi. OnopHslie 3aaaun. [nanumeTpus.
Crepeomerpust. @roc. M3garensctBo: DKx3amen, 2017 r. Cepust:
IIpennpoduiibHas u npouiIbHas NOATOTOBKA,;

5. CrepeomeTpus, 3ala4uHuUK K IIKOIBLHOMY Kypey, 10 - 11 kmace, aimryTt AT,
JIutBunenko I'.H., 1998;

6. bo6porckas A.B. HarnsigHas ctepeoMeTpusi B TEOpUH, 3a1a4ax,
geptexax.pdf;

7. bobposckas A.B. Ilpaktukym 1o crepeometpu. Ilocobue as ydanmxcs.
u3a.4, 1o1oiHeHHoe U nepepaborannoe 2006r.-52¢.;

8. Qynuuimn FO.I1. KonTponsusie pabotsr o reomerpuu M.: Dx3amen 2009r. u
[I03XKeE;

9. Marematuka. noaroroBka k EI'2-2010 r. u mo3xe: yueOHO-TPEHMPOBOUYHBIE
tecThl/ moa pea, @.®.JIeicenko C.1O. Kynabyxoso- Poctos n//.:Jlernon, 2010r.
U TIO3)KE;



10. b.I'. 3uB. /lunaktuueckue marepuains! o reometpun 11 10 kimacca.
Mocksa. [IpocBewmenne.2007 u no3xe;

11. b.I'. 3uB. /lunakTuueckue MaTepuasl 1o reoMeTpuu st 11 kinacca.
Mocxkaa. IIpocBemienue.201 1t u mo3xe;

12. CM. Caaksn, B.®. byty3os. U3yuenue reomerpun B 10-11 xmaccax. Kaura
s yaurensa. Mocksa. [Ipocsemenne.2007 u no3xe;

13. B.A. fposenko [ToypouHslie pa3paboTKu 110 T€OMETPHUHU.
JuddepenumpoBanubli moaxon, 10 kiracc. Mocksa. «BAKO». 2009;

14. B.A. fIpoenko IToypouHbie pa3paboOTKu 110 T€OMETPUH.
JuddepenuupoBannsiit mogxom, 11 kmace. Mocksa. «kBAKO». 2012;

15. E.M. PabunoBuy Maremaruka. 3a1a4u Ha TOTOBBIX yepTexax. ['eomeTpus.
10-11 xmaccel. MockBa. MJIEKCA. 2008 u mo3xe;

16. A.IL. Epmosa, B.B. 'ono6opoasko. MaremaTuka. Y CTHbIE TPOBEPOUHBIE U
3auéTHbIe paboTel. YcTHas reomerpus. 10-11 knaccsl. Mocksa. MJIEKCA. 2005
1 TIO3XKeE.

JlononuuTenbHas nurepatypa A yUuTeNs:

1. ABTopckas nporpamMa B coctaBe YMK (aBrop YMK Aranacsn JI.C.,
byty3oB B.®., Kagomues C.b.) 'eomerpus. 10-11 kiaccel: yue0. s
ob1eobpazoBar. yupexaeHui: 6a30Bbli U MPO(UIBEHBINA YPOBHU;

2. YyeOnuku Martematuka: anrebpa 1 Hayajla MaTeMaTU4eCKOro aHalu3a.
["'eomerpus (6a30BbIi U yriybnennsiii yposuu) 10-11 kmaccsl, ABTOp(5l):
Konsrun 0. M., Tkauesa M. B., ®enoposa H. E. u gp. AO «M3narensctBo
«ITpocaemienuey, 2019.

[MAUPPOBBIE OPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET

Enunoe cogepxanue ob1ero obpaszoBanus - https://www.edsoo.ru/

IIpo Bcepoccuiickue npoBepodHbie paboTsl - https://vpr-sdamgia.ru/

Pemry BITP - https://vpr.sdamgia.ru/

WnTepaktiBHast pabouass TeTpaapb - https://skysmart.ru/

Poccuiickas snekTpoHHas mkona - https:/resh.edu.ru/
bubmuoreka IIOK - 5 kmacc - https://m.edsoo.ru/7f4131ce
bubmuoteka IIOK - 6 kmacc - https://m.edsoo.ru/7f414736
4ET'D - https://4ege.ru/gia-in-9/
Pacnedaraii u pemmn - https://www.time4math.ru/
SAxmacc - https://www.yaklass.ru/
JlonoHUTeIbHbIE pecypchbl:
1. IMudposeie obpazoBaTensHbie pecypchl (LIOP) qs noanepXku moaroTroBKH
IIKOJIEHHUKOB;
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2. http://uztest.ru uHGOPMaLIHOHHO-TTOKCKOBAsI CHCTEMA CAMOOOPA30BaAHNS;
3. http://zadachi.mccme.ru HHGOPMALIHOHHO-TIOMCKOBAS CUCTEMA «3aaduy»;
4. http://www/matematika.agava.ru MmaremMaTuka 1isl IOCTYIAIOIIUX B BY3bL;
5. www.it-n.ru "CeTb TBOpUECKHX yuuTesei";

6. http://pedsovet.org/component/option uHTEpaKTHBHOE 00yUeHHE HA ypoKax
MaTeMaTUKH [DNeKTpOoHHEIH pecypc];

7. https://goo.su/c1rnQDw ckauats kuury CrepeoMeTpus, 3aJa9HuK K
IIKOJIBHOMY KYypCy,
10 - 11 xnace, IaituryTt AL, JIutBunenxo I'.H., 1998;

8. https://yagubov.su/MATH/10K/10105Z.pdf CrepeomeTpust Ha rOTOBBIX
yeprexax U makerax, Casuenko B.U., 2014;

9. https://goo.su/U2hoZ A.B. BoGpoBckas. Harnsanas crepeomeTpus B
TEOpUH, 3aauax, yeprexax.pdf.



