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ITIOACHHUTEJIbBHASA 3AIIMCKA

Pabouasi miporpamMmMa yueb6HOro Kypca «['eomeTpusi» 0a30BOro YpOBHS IS
obyuatoriuxcas 10 —11 KkmaccoB pa3paboraHa Ha oOcHoBe @efepasibHOTO
roCyjapCTBEHHOTO 0Opa3oBaTe/bHOrO CTaHZapTa cpegHero obiero obpa3oBaHus,
C yuéTOM COBpPeMEeHHBIX MHPOBBLIX TpeOOBaHUWM, TpPeAbSIBIASIEMBIX K
MaTeMaTHueCcKoMy 00pa3oBaHHIO, U TpPaulMii POCCUHCKOrO0 00Opa30oBaHUS.
Peanu3arusi mporpaMMbl obecrieurBaeT OB/IaZieHUe KIHOUeBLIMU KOMIIETeHLUSIMHU,
COCTABJISIFOLMMUA OCHOBY [/l CaMOpa3BUTHSI W HeIpephiBHOTO 00pa3oBaHus,
1[e/JIOCTHOCTb  OOIIIeKy/IbTYPHOTO, JMUHOCTHOTO U TI03HABaTe/JIbHOTO Pa3BUTUS
JTMYHOCTH 00YYaroLrXCsl.

IOE/IN N3YUEHUSA YYEBHOI'O KYPCA

BakHOCTh yueOHOTO Kypca TreOMeTPHMM Ha YPOBHe cCpefHero o01ero
obpa3oBaHusi 00ycC/OB/ieHa TPAKTUUeCKOW 3HAaUYMMOCTBIO MeTaripeIMeTHbIX |
MpeIMeTHBIX pe3y/ibTaTOB OOyueHHsi reoOMeTpUM B HarpaBjeHUWd JIMYHOCTHOTO
pa3BUTUs oOyuaroluxcsi, ¢GopMUpoBaHUsI GYHKIIMOHATBLHOM MaTeMaThuueCcKou
I'PaMOTHOCTH, U3yUeHHUs IPYTUX yueOHBIX AWCLUTIINH. Pa3BUTHE Y 00yUaromuxcs
MPABWIbHBIX TIPEeICTAaB/IEHUM O CYII[HOCTH W TPOMCXOXKIEHHH TeOMeTpUUYeCKHX
abCTpaki[iii, COOTHOIIEHWH pPeajbHOr0 W WZea/lbHOTO, XapaKTepe OTPa’KeHHs
MaTeMaTU4eCKOM HayKOW SIBJIeHWA U TMPOLIECCOB peasibHOrO MHpa, MecTe
reoOMeTpPUU B CUCTEMe HayK M PO MaTeMaTUUeCKOTO MO/Ie/TMPOBaHUS B HAYUYHOM
TI03HAHWM U B TPAKTHKE CITOCOOCTBYeT (JOPMUPOBAHHIO HAYUHOTO MHUPOBO33PEHHS
yualmxcs, a TakKe KaueCTB MBIIIJIeHUs, HeoOXOAWMBbIX [/ afanTaldd B
COBpeMeHHOM 00I11iecTBe.

C'eomeTpusi sIBsleTCA OAHUM W3 0a30BBIX IMPEAMETOB Ha YPOBHE CpeIHEero
obmero o6pa3oBaHus, TaK Kak obecrieurMBaeT BO3MOXXHOCTh W3YUeHHsS Kak
JUCIUTUIMH eCTeCTBeHHO-HayYHOU HarpaB/IeHHOCTH, TaK U T'yMaHATapHOM.

Jlormueckoe MbIiiieHre, (opMupyeMoe TIpU H3YUYeHUH OO0yJarorMMUCS
TTOHSTUMHBIX OCHOB F€OMEeTPHUM U TTOCTPOEHUH 1[eTIOUKU JIOTUUEeCKUX YTBepPKAeHU
B XOZie pellleHHsI TeOMeTpUUYeCcKHX 3ajad, yYMeHHe BBIBUTaTh W OIPOBeprarb
TUIOTEe3bl HEroCpe/[CTBeHHO HCIIO/b3YIOTCS TIPU pellleHUM 3a/lad eCTeCTBEHHO-
HayYHOTO LUKJIa, B YaCTHOCTU M3 Kypca (PU3UKHU.

YMeHWe OpHeHTUPOBAThCS B MPOCTPAHCTBE UTpaeT CYI[eCTBEHHYIO POJib BO
BCex 00/1acTsX JesTe/lbHOCTU dYesioBeKa. OpueHTAlUsl yejioBeKa BO BpeMeHW U
MIPOCTPAHCTBE — HeoOXOAWMOe YCIOBHe ero COLMaJbHOro ObITHs, ¢dopMa
OTPa)KeHHsI OKDPY)KaloIlllero Mupa, YCJIOBHe YCIeIlIHOr0 IMO03HaHUS U aKTHUBHOTO
npeobpa3oBaHusi  AeilicTBUTenbHOCTA.  OmnepupoBaHre  MPOCTPaHCTBEHHBIMU
oOpazamMu 00benuHSEeT pasHble BHABI yueOHOW U TPY/AOBOH [AesSTeNbHOCTH,
SBJITETCSI OJHUM W3 TMpO(eCCHOHANbHO Ba)KHBIX KauecTB, MMO3TOMY aKTya/lbHa
33jlauya (opMHUPOBaHUS y 0OydYaroIMXcsl ITPOCTPAHCTBEHHOTO MBIIIIEHUST Kak



Pa3HOBUAHOCTU 00pa3HOTrO MBbIIIEHUsT — CYI[eCTBEHHON0 KOMIIOHEHTa B
TIO/ITOTOBKE K MPAKTUUECKOU eI Te/TbHOCTU TI0 MHOTHUM HaTlpaBJIeHUsIM.

Llenb ocBoeHusi TIporpaMMbl yueOHOro Kypca «['eomeTpusi» Ha 0Ga3oBoM
ypoBHe o0O0yueHMss — 0OIijeoOpa3oBaTesibHOe | OOIIEKY/JIbTYPHOE pa3BUTHE
oOyuaromuxcss ~ uepe3  obecrieueHHe  BO3MOXKHOCTM  TpPUOOpeTeHUs U
WCTIO/Ib30BAaHUSI  CUCTEMATUUECKUX TeOMeTPUUYeCKHMX 3HaHUM U JIeMCTBUH,
crielii(UIHBIX FTeOMeTPUH, BO3MOKHOCTH YCIIEITHOTO MPO/0/DKeHUsT 00pa30oBaHus
TI0 CTelMaTbHOCTSIM, He CBSI3aHHBIM C TIPUK/IaZHBIM HCTI0/Ib30BaHUEeM TeOMeTPUH.

[lporpamma 10 TeomeTpur Ha 0a30BOM ypOBHe TipeJHa3HaueHa [Jisi
00yuaroIuXcs Cpe/iHeld ITKOJIbI, He WCIBITBIBABIIMX 3HAUNTE/IbHBIX 3aTpyIHEHUH
Ha ypOBHe OCHOBHOrO o0miero obpa3oBaHus. Takum obpa3om, obyuaroiijyecsi Ha
0a30BOM ypOBHe [I0/DKHBI OCBOUTH O0l[Me MaTeMaTHyecKhe YMeHUsi, CBsi3aHHbIe
co crequduKON TeoMeTpuM U HeoOXoAuMble [Jis >KU3HU B COBPEMEHHOM
obiiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTb reoMeTpuio Gosee
ryboKo, ecnu B JasbHelIlieM BO3HUKHET HeoOXOAWMOCTh B TeOMeTpHUYeCKHX
3HAHUSIX B MPOQeCCUOHaTbHOM /IeaTeTbHOCTH.

HocTwxkeHWe 1je/lM OCBOEHUs TIPOrpaMMbl OOecrieurBaeTCsl  pellieHreM
COOTBETCTBYIOLIUX  3a7@uy. [IpUOpDUTETHBIMU 3aJjayaMd OCBOEHHUS  Kypca
«['eometpun» Ha 6a3oBoM ypoBHe B 10—11 K/maccax sIBJISTIOTCS:

« ¢opMHpOBaHUe TIpeJCTaBleHHWs O TeOMeTPUM KaK uaCcTh MUPOBOMU

Ky/JbTYPbl U OCO3HaHUe eé B3aUMOCBSI3U C OKPY KaroIIUM MUPOM;

« (¢opMHpOoBaHUe TIpe/|CTaB/eHUss O MHOTOrpDaHHMKAX M TejaxX BpallleHHs
KaK O Ba)KHEUIINX MaTeMaTUueCKHUX MOJesiX, TIO3BOJISIOLIUX OMUChIBATH
Y U3yuaTh pa3Hble sIBJIeHUsI OKPY Kalolero Mupa;

« (QopmupoBaHHe yMeHUs paclio3HaBaTh Ha uepTeXxax, MOJenssX U B
peaslbHOM MUpe MHOTOTPAaHHUKH U Tejla BPall|eHMsI;

e OBJIaZileHUe MeTOJaMH pellleHus 3a/lay Ha MOCTPOeHUs] Ha M300pakKeHUsX
TIPOCTPAHCTBEHHBIX (HUTYP;

o (dopMHpOBaHWE YMEHHWS OMEepHUPOBaTh OCHOBHBIMH TIOHATUSMU O
MHOTOTPaHHMKAX U TeJlaX BpaIlleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJ3/leHHe  aArOpPUTMAMU  pelLlieHWssT OCHOBHBIX  TWUIIOB  3a/ay;
dopmupoBaHre yMeHUs ~TIPOBOJAUTbL  HECJO)KHbIe  [0Ka3aTesbHbIe
paccyx/ieHusi B XOjle pelleHUs] CTepeoMeTpUUYecKHx 3ajady M 3a7au C
MPaKTUYeCKUM CO/lepyKaHueM;

e pa3sBUTHME  UHTE/JIEKTyalbHbIX ¥ TBOPUECKUX  criocobHocTelt
o0yuarolyxcsi, TI03HaBaTeJbHOM  aKTWBHOCTH, UCC/e/[0BaTebCKUX
yMeHUM, KpUTUUHOCTU MBIIILIeHMS;

« (opmupoBaHUe byHKLMOHATBHOM I'PaMOTHOCTH, peneBaHTHOU
reOMeTpUM: yMeHWe paclio3HaBaTh TIPOSIBJIEHUSI TeOMeTPHUUeCKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTe B peabHBIX >KW3HEHHBIX
CUTyal[UsiX W TIPU W3yUeHHH [PYTuX y4ueOHBIX MpeAMeTOB, TPOSIBIEHHS
3aBHCHMOCTEM U 3aKOHOMepHOCTel, (OopMy/naupoBaTh WX Ha s3bIKe
reOMeTpUHY U CO3/laBaTh reoOMeTpUUecKre MO/iesid, TIPUMeHSITh 0CBOeHHBIN



reoMeTpUYeCcKdd amnmapar JJjs pellieHdss MNPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPeTUPOBaTh U OLIEHWBATh I0JIyYeHHbIe pe3y/IbTaThl.

OTnuurTebHOM 0COOEHHOCTBIO TIPOTpaMMbI SIB/SIETCSI BK/IFOUEHHWE B KYPC
CTepeOMeTpUM B Hauajle ero u3yuyeHUsi 3ajjay, pellaeMbiX Ha ypOBHeE
VHTYUTHBHOTO TTO3HAHUS, U ONpezie/IEHHBIM 00pa30M opraHHu30BaHHas paboTa Hajl
HUMH, UYTO CIIOCOOCTBYIOT pa3BUTHIO JIOTUUYECKOTO W TPOCTPAHCTBEHHOIO
MBIIIJIEHUS], CTUMY/IUPYeT MPOTeKaHue WHTYUTHMBHBIX TPOLIECCOB, MOTUBUPYET K
JlaJIbHeUIlIeMy U3yUYeHUI0 MpeiMeTa.

[TpexmouteHre OTAAETCS HAr/SAHO-KOHCTPYKTUBHOMY METO/Y OOYyUYeHHs, TO
eCTb TeOpeTUUYeCKue 3HaHHsS UMEKT B CBOEHW OCHOBE UYBCTBEHHOCTH IMpeJMETHO-
MpPaKTUYeCKOW JesATe/IbHOCTU. Pa3BuTHe TPOCTPAHCTBEHHBIX IPeJCTaB/IEHUU Y
yyaluxcsd B KypCe CTepeoMeTpyMU TMPOBOAMUTCSA 3a CUBT pelleHUs 3a4a4y Ha
co3/jaHMe  TIPOCTPAHCTBEHHBIX 00pa3oB M 3aZlau  HA  OMepUpOBaHUe
TIPOCTPAHCTBeHHBIMM oOpa3amu. Co3zaHue obpa3a TIPOBOAUTCS C OIMOPOM Ha
HarJIiAHOCTb, a OlepupoBaHWe o00pa3oM — B YCJIOBUSIX OTB/IEUEHUS] OT
Har/IsiJHOCTH, MBICJIEHHOTO M3MEHEeHHUSs ero UCXOJHOTO COZlepKaHuUsl.

OcHOBHBIE COJepsKaTe/ibHble JTMHUM Kypca «I'eomerpun» B 10—11 kaccax:
«MHororpaHHuKn», «IIpsgmMble ¥ MJIOCKOCTU B MIPOCTPAHCTBe», «Tejia BpallleHus»,
«BekTopbl ¥ KOOpAMHATLI B IPOCTPaHCTBe». PopMUpOBaHHe JTOTUUECKUX YMeHU
pacripefiesisieTCsi He TOJBKO TI0 COJep)KaTelbHbIM JIMHUSIM, HO W IO TOoJaM
oOyuJeHMsI Ha YPOBHe cpefHero obiijero oopa3oBaHUS.

Copep>kaHve o00pa3oBaHMs, COOTBETCTBYIOIIlee TpeAMETHLIM pe3ysbTaTaM
ocBoeHUsi pabouyeil mTporpamMMmbl, pacrpefesiéHHbBIM TI0 ToZaM oO0yueHwus,
CTPYKTYPUDOBAaHO TakuM o00pa3oM, 4YTOObl OB/ajleHHe TeoMeTpUYeCKUMU
TOHATUSAMU U HaBbIKaMU OCYILECTBJISIZIOCh TI0C/I€J0BaTe/IbHO U MOCTYMNaTe/bHO, C
co0rojeHeM MPUHIIUIA TIPeeMCTBeHHOCTH, YTOObI HOBbIe 3HAHUS BK/IOUAUCh B
OOIIyI0 CUCTeMY TeOMeTpHUUeCKHX MpeJCcTaBAeHuN 00ydaromuxcs, paclivdpsii U
yriay6ssisi eé, o6pa3ysi MpoUHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

Ha u3yueHue reomeTpuu oTBOAUTCA 2 yaca B Hefemo B 10 Kiacce u 1 yac B
Hezemo B 11 Kmacce, Bcero 3a /jBa rofia o0yuenus - 102 yueGHbIX daca.

B coorBeTcTBUM C yuebHbIM ry1aHOM Ha 2023-2024 yuebHbiii roz B 10 kiacce Ha
Y3yueHue reoOMeTpUM OTBOAUTCS 2 yaca B HeZenro Ha usydeHue reometpuu B 11
KJlacce OTBOAUTCS 1 yac B HeZleJT0 U [JOTIOTHUTE/IbHO 1 uac B HeJlesit0 TI0 BEIOOpY
obOpa3oBaTe/IbHOM OpraHu3aIiu.



Takum 06pa3om, B COOTBETCTBUMU C yueOHbIM TyiaHoM Ha 2023-2024 yueOHbBIN ro/,
pacriicaHreM U KajieHZiapHbIM rpadukom Ha 2023-2024 yuebHbIl TOJ Ha
n3yueHue reometpuu B 10 Kiacce v B 11 kacce otBeieHO 66 yacoB B roJ B
Ka)K/I0M KJiacce .



COJAEPXKAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMble ¥ IJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE ~ TIOHATUS  CTepeoMeTpud. ToOuka, TIpsMasl, ILJIOCKOCTB,
npoctpaHcTBO. [loHsiTHe 00 akKCMOMAaTHUeCKOM TIOCTPOEHWH CTepeoMeTpUH:
aKCUOMBI CTEPEOMEeTPUM U CJIe[ICTBUS U3 HUX.

B3auMHoe pacriono)keHre TIpSIMBIX B TIPOCTPaHCTBe: [epeceKaroluecs,
rnapajieflbHble W CKpeluBaroluecss mpsiMble. I[lapainenbHOCTb TMPSIMBIX U
IJIOCKOCTeM B TPOCTPAaHCTBe: Tapasiie/ibHble TMpsiMble B  TPOCTPAHCTRBE;
rapajyie/lbHOCTh TPEX TPSMbIX; IMapasielbHOCTh MPSIMOUW U TJIOCKOCTH. YTJIbI C
COHArpaB/ieHHbIMU CTOPOHaMH; YroJl MeXJy TNpsIMbIMU B TPOCTPAHCTRBeE.
[TapannenbHOCTb  TJIOCKOCTEM: napajjiefibHble  TJIOCKOCTH; CBOMCTBa
rnapajyiefibHbIX TI0OCKOCcTel. [IpocTeiiivie MNpPOCTpPAaHCTBEHHble (QUIypbl Ha
TIJIOCKOCTH: TeTpas/ip, Ky0, mapasiesenurie/i; TOCTpOeHUe CeueHHiA.

[TepnieHAUKYISIPHOCTh MPSIMOW Y TIJIOCKOCTU: MepIieHJUKY/IsIDHbIe TIPSIMbIE B
MPOCTPaHCTBe, TMpsIMble Mapasje/bHble U TepHeHAUKYJspHble K IIJIOCKOCTH,
MPU3HAK TEepHeHJUKY/SIPHOCTH TIPSIMOM M TJIOCKOCTH, TeopemMa O MpsSMOU
MepreHAUKYISIpPHOM TJIOCKOCTU. YT/bl B MPOCTPAHCTBE: YrO/ MeXAY MpsSMOM U
IJIOCKOCTBIO;  IBYTPaHHbIA  yro/, JIMHEWHBIA YroJ [ABYTPaHHOTO  yIIa.
[TepnieHAUKY/ISp ¥ HaK/IOHHbIE: pacCTOSTHUME OT TOYKHU |0 IJIOCKOCTH, PacCTOSTHUE
OT TNOpsIMOM [0  IUIOCKOCTH, TIPOeKUUsi  (QUrypel Ha  IJIOCKOCTb.
[TepneHAUKY/ISAPHOCTE  TUIOCKOCTEW: TPU3HAK  IEepPHeHAUKYJSIPHOCTH  JIBYX
MI0CKOCTel. TeopeMa 0 TPEX mepreHAuKYJIsipax.

MHororpaHHUKH1

[ToHsATEe MHOTOrPaHHWKA, OCHOBHbBIE 3/IEMEHTbl MHOTOIDAaHHUKA, BBIMYKJ/IbIE
Y HEeBBITyK/Ible MHOTOIPAHHUKH; pa3BEépPTKa MHOrOrpaHHUKA. [Ipu3mMa: n-yroabHas
TIpU3Ma; TpaHU ¥ OCHOBaHWs TPH3MbI; TIpsIMasi ¥ HaK/IOHHAsl TIPU3MbI; OOKOBasi U
ToJTHast TIOBEPXHOCTh TIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
rapajuiefienunes; U ero cBovcrea. [Ivpamuja: n-yronpHasi mvupamuza, 'paHu U
OCHOBaHMe MUpaMU/Iibl; O0KOBast U TOJTHAasE TIOBEPXHOCTD MMAPaMU/IbI; TIPaBUIbHAs U
yceuéHHasg mNUpaMuzia. OJeMeHTbl TIpu3Mbl W TNUpaMuAbl. [IpaBUbHBIE
MHOTOTDaHHUKU: TIOHSITUEe MPaBWIbHOIO MHOTOTDAaHHUKA; TpaBW/IbHasl TIpU3Ma U
rpaBW/IbHasl THMpaMuZa; TpaBWIbHasi TpPeyrojibHas MUpaMu[a M TPaBWIbHbBIN
TeTpaszp; KyO. IlpeacraBsieHve O TIpaBUIbHBIX MHOTOTPDAHHUKAxX: OKTa3/p,
nozekasap v ukocaszp. CeueHus MPU3MbI U TMPaMU/bI.

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHS OTHOCHUTETbHO TOUKH, TPSIMOM,
IJIOCKOCTU.  JDJIeMeHTbl CUMMETPUM B TMpaMuax, Mapasuiesenurnenax,
MpaBU/IbHBIX MHOTOIPAaHHUKAX.

BbiuricsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: pébOpa, JAuaroHaid, VrJibl.
[Tnomjaze OOKOBOM TTOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TIPSIMOM TIPH3MBI,
T/I0IaZlb OCHOBAHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TIPSIMOM TIPH3MBL.



[Tnomaas OGOKOBOW TOBEPXHOCTU U TOBEPXHOCTH TIPAaBUBHOM THMPaMU/BI,
TeopeMa O TUIOIIAAM yceuéHHOW mupamMu/bl. IloHsTe 006 o60béMe. OOBEM
MTUPAMU/IBI, TIPU3MBI.

[Tomobuble Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXIY TUIOIIAAsIMU
MOBepXHOCTel, 00bEMaMU TTO00HBIX TeJl.

11 KJTACC

Tesia Bpalnenus

LunuHgpuueckast TTIOBEPXHOCTb, obpa3ytorue L[UTMH[PUUeCKOH
TIOBEPXHOCTH, OCh LWIWHAPUYECKOW TIMOBePXHOCTU. LIWIMHAD: OCHOBaHUS U
OoKOBasi TIOBEPXHOCTb, OOpa3ymomas M OCh; IUIOMIaJb OOKOBOM U TIOJTHOM
TIOBEPXHOCTH.

KoHuueckasi ToBepxHOCTh, 00pa3yollie KOHUYeCKOW TOBEPXHOCTH, OCh U
BepIllHAa KOHWYeCKOW MoBepXHOCTH. KOHyC: oCHOBaHMe U BepiliMHa, 00pa3yroiias
M O0Ch, TIUIOM[agb OOKOBOM W TIOJIHOM TIOBEPXHOCTH. YCEUEHHBId KOHYC:
oOpa3yroliye ¥ BbICOTa; OCHOBaHHSI M OOKOBasi IOBEPXHOCTb.

Cdepa u 1map: LeHTp, pajuyc, AuWaMeTp; MUIOL[A[b MOBEPXHOCTU Cdephl.
B3aumHoe pacriosioxkeHre cdepbl U MJI0CKOCTH; KacaTesibHasi TIJIOCKOCTh K cdepe;
T/I011Ia/ib Chephl.

M306pakeHue TesT BpallleHUs Ha IMJIOCKOCTH. Pa3BépTKa LW/IMH/pa U KOHYCA.

KoM0OuHaiud Teql BpallleHUss W MHOTOTPaHHUKOB. MHOTOTrpaHHUK,
ONMUCaHHbI OKO/i0 cdepbl; cdepa, BMHMCaHHAasT B MHOTOTPAaHHUK, WIA TeJO
BpalleHusl.

[TousiTrie 06 00bEéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 006 0ObEMe
MIPSIMOYTO/TBHOTO  MTapasiiefieridriefia U CiaeAcTBus w3 Heé. OOBEM I[WIMHJPA,
KoHyca. O0béM I11apa U TUioazb chepsl.

[Tomobubie Tema B mpocTpaHCTBe. COOTHOIIEHHS MEXIy TUIOIIAAIMU
ToBepXHOCTel, 00bEMamu 10I0OHBIX TeJ.

Ceuenusi LWIMHApa (MapayielbHO U TEPIEeHJUKYISPHO OCH), CeUYeHHUs
KoHyca (rapajyiebHOe OCHOBAaHMIO U TIPOXO/isiliee uepe3 BepIIUHY), CeueHust
mIapa.

BeKTOpbI M KOOPJUHATHI B MPOCTPAaHCTBE

BeKkTop Ha MI0CKOCTH U B TpocTpaHcTBe. Crio)KeHUe U BbIUUTaHKe BEKTOPOB.
YMHOKeHHe BeKTopa Ha umc/io. Pa3fioykeHre BeKTOpa 10 TPEM HEKOMIIaHapHBIM
BekTOopaMm. [IpaBwio mapasmienenuriefa. PellileHue 3a/ayu, CBsSI3aHHBIX C
NpUMeHeHWeM TIpaBW JeNCTBUM C BekTopamu. [IpsMoyrosibHas cuUCTeMa
KoopAauHaT B TipocTpaHcTBe. KoopauHathl Bektopa. [Ipocrefimve 3aziauv B
KOOpAWHaTax. YTo/q Mexay BekTopamu. CkassipHOe TpOoM3Be/ieHre BeKTODOB.
BbruriciieHre yryioB MeXAy TIPSIMbIMU U TIJIOCKOCTSIMU. KOOpAWHAaTHO-BEKTOPHbIN
METO/] TIPY pellieHuW reOMeTpruYecKuX 3a/au.



INTAHUPYEMBIE PE3YJ/IBTATDI
JINMHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pe3y/ibTaThbl OCBOEHWS TIPOrpaMMbl yueOHOro TIpeaMeTa
«MaremaTuKa» XapakKTepusyrTCs:

I'paxpaHckoe BociMTaHue:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UI[MK 00yUarolerocsi Kak akTUBHOTO
M OTBETCTBEHHOTO UjeHa pOCCUMCKOro 0O0ljecTBa, TMpeJCTaB/leHHeM O
MaTeMaTU4YeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/MUHbIX CTPYKTYP, SIBJIEHUH,
TpoLieAlyp TpaXKAaHCKoro obijecTBa (BbIOOPBI, OMpPOCHI W TIP.), yMeHUEM
B3aMMO/IEMCTBOBaTb C COL[MA/IbHBIMU HWHCTUTYTaMUM B COOTBETCTBUUM C UX
(GyHKUMSIMU U Ha3HAUeHUEM.

ITaTpuoTnyecKkoe BocIUTaHUe:

c(hOpMHPOBAaHHOCTbIO POCCUMCKOM IPaXKAaHCKOW UJIeHTUUHOCTH, YBa)KEHUS K
TMPOLLJIOMY U HaCTOSLLEMY POCCUMCKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOILIEHUEM K
JIOCTH)KEHUSIM POCCUMCKUX MaTeMaTHUKOB U POCCUMCKOM MaTeMaTUueCKOM IITKOJIbI,
K MCIO/Ib30BaHUIO 3THUX JOCTW)XKEHWW B JIDYyTMX HayKax, TeXHOJIOTUSX, cdepax
5KOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMS:

OCO3HaHWEM Iy XOBHBIX L[eHHOCTeu POCCHUMICKOT0 Hapo/a;
Cc(hOpPMUPOBAaHHOCTbK) ~ HPAaBCTBEHHOI'O  CO3HAHWS, STUYECKOr0 IOBeeHus,
CBSI3aHHOT'O C TPaKTUYeCKUM TTPUMEHEHUEeM [TOCTKeHUU HayKU U [esITe/IbHOCTbIO
yUEHOT0; 0CO3HAHWEM JINUYHOTO BKJ/IaJja B IIOCTPOEHHE YCTOMUHUBOTO OyayIIiero.

JcTeTUYeCcKoe BOCITUTAHME:

5CTEeTUYECKUM OTHOLIEHWeM K MUPY, BK/IIOYasi 3CTETUKY MaTeMaThueCKUX
3aKOHOMEPHOCTeH, 00BeKTOB, 3ajjauy, pelleHuH, pacCyXJeHuu;
BOCIPUMMYMUBOCTBIO K MaTeMaTUYECKUM acCTieKTaM pPa3/InuHbIX BUOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

chOpMUPOBAHHOCTBID YMEHUs] TIDUMEHSITb MaTemMaTudecKue 3HaHUsl B
WHTepecax 3/[0pOBOro M 6e30macHOro obpasa >KU3HHU, OTBETCTBEHHOT'O OTHOIIIEHHS
K CBOEMY 37I0pOBBIO (3/10pOBO€ MHUTaHHWe, COAaTaHCHUPOBAHHBINA PEXKUM 3aHSITHH U

OT/IbIXa, peryJisipHasi dbusnueckas aKTUBHOCTD); (busryeckoro
COBepIIIeHCTBOBaHHUS, npu 3aHATHAX CTIOPTUBHO-037I0POBUTETHHOM
JesiITe/IbHOCTBIO.

TpyaoBoe BocliMTaHuUe:

TOTOBHOCTBIO K TPY[Y, OCO3HaHWEM I1[eHHOCTH TPYZO/00Us; WHTepecoM K
pa3uuHbiM  cepam  TIpoeCCUOHANBHOW  [IeITeJIbHOCTH, CBS3aHHbBIM C
MaTeMaTUKOW U eé TIPUIO)KeHUSIMA, YMEHHWeM COBepIllaTh OCO3HAaHHBLINA BbIOOD
Oyayieii mpodeccun W peav30BbIBaTb COOCTBeHHbIE >KM3HEHHbIE TJIaHbI;
TOTOBHOCTBIO M CTHOCOOHOCTBIO K  MaTeMaTHUYeCKOMy 00pa3oBaHUIO |
caMo00pa30BaHUI0 Ha TMPOTSHKEHWH BCeUM >KW3HU; TOTOBHOCTHIO K aKTUBHOMY
y4acTUIO B pellleHUY TpaKTUUeCKUX 3a/lau MaTeMaTHueCcKOi HaripaB/IeHHOCTH.



JKO0JI0rHYecKoe BOCIIUTaHHe:

Cc()OPMUPOBAaHHOCTBID 3KOJOTMYECKOW KYJIbTYpbl, [OHMMAaHWEM BJIUSIHUS
COLMaTbHO-9KOHOMHUYECKUX TIPOLIeCCOB Ha COCTOSIHHE TPUPO/JHOM U COL[MA/TbHOU
cpefipl, OCO3HaHWEM TJi00a7bHOTO  XapakTepa 9KOJIOTHUYeCKMX Mpobiem;
OopveHTal[ieli Ha MpUMeHeHWe MaTeMaTUueCKUX 3HaHWM [ifisi pellieHusl 3ajiau B
o0macTd OKpy’Karoiled cpefibl, TJIAHUPOBAaHUS TIIOCTYIIKOB M OI[eHKH WX
BO3MOJKHBIX TTOC/Ie/ICTBUM [/l OKPY Katolllel cpe/ibl.

[IeHHOCTH HAYYHOT'0 MIO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33pDeHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ¢  OOIIECTBEHHOW TIPAaKTHKH, ITTOHWMMaHUEM
MaTeMaTU4YeCKOl HayKh Kak cdepbl ueoBeuecKoul AesiTeIbHOCTH, 3TalloB eé
pasBUTUST U 3HAUMMOCTU [I/Ii PA3BUTUS LIMBWUIM3ALMW; OBJafleHUEM SI3bIKOM
MaTeMaTHKU M MaTeMaTH4yeCcKOW KY/JIbTypOW KaK CpeACTBOM TO3HaHUSI MUPa;
TOTOBHOCTBIO OCYILECTB/ISATh TIPOEKTHYH0 M UCC/Ie[0BaTeNbCKYHO JesiTebHOCTb
VHJVBU/lya/IbHO U B TPyIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeaMeTHbIe pe3y/lbTaThl OCBOEHUs IPOrpaMMbl yueOHOro IpeamMeTa
«MaTemaTHKa» XapaKTepU3yTCs OBJIaJIeHUEM YHHUBEpCaTbHBIMHU
nosHasamesabHbIMU  OelicCmeusiMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/bHbIMU pe2yAsMueHbIMU 0eliCmausiMU.

1)  YHueepcanbHble  no3HasamesbHble  Oelicmgusi,  obecneuusarom
¢opmuposaHue 6a308blx KOZHUMUBHbIX npoyeccos obyuarouwjuxcsi (ocgoeHue
Memooo8  NO3HAHUSI ~ OKpydXcawuwje2o0  Mupd;  NpuMeHeHue  /02U4ecKux,
uccnedosamenbCKUx onepayuti, ymeHuli pabomams ¢ uHgopmayueti).

Ba3oBbie loruyeckKue AeiCcTBHs:

e BBISB/ISATH U XapaKTepU30BaTh CYI[eCTBEHHbIE TIPU3HAKH MaTeMaTHUeCKUX
O00BEKTOB, TIOHATHM, OTHOIIEHHM MeXKAY TOHSATUSIMH; (OPMYJTHPOBAThH
oripefieJieHUs]  TIOHATWUM;  yCTaHABIMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/acCU(UKAI[UH, OCHOBaHWSA Jisi O0OOINeHWss W CpaBHEHWS, KpUTEpUU
MIPOBOJJUMOT'O aHaJT13a;

e BOCIpPUHUMATh, (opMyaMpoBaTh U  Mpeobpa3oBbIBATL  CYXKIEHUS:
yTBepJuTe/IbHble W OTpHUIlaTe/bHble, eAWHUYHbIe, UaCTHbIe U OOIIMe;
YCJIOBHBIE;

e BBLISIBIATb  MaTeMaTHUeCKWe  3aKOHOMEPHOCTHM,  B3aWMOCBS3UM U
NpOTHBOpeuUrss B (akTaxX, /[JaHHBIX, HAOMIONEHUAX U YTBEP)KIEHUSIX;
npejjlaraTh ~ KPUTEPUH [/ BBISBJIEHHS  3aKOHOMEPHOCTeM U
MIPOTUBOPEUNY;

e leslaTh BBLIBOJIbI C HCII0/Ib30BaHWEM 3aKOHOB JIOTUKH, AeJyKTHUBHBIX U
WHAYKTUBHBIX YMO3aK/TFOUeHU, YMO3aK/IIOUeHUH 110 aHaJIOTUH;

e TIPOBOJUTH CaMOCTOSITe/TEHO Jl0Ka3aTenbCTBa MaTeMaTUUeCKUX
yTBep)XAeHU! (TIpsiMble U OT MPOTUBHOIO), BbICTPAaMBaTh apryMeHTalUIo,



NPYBO/IUTh TPUMEpbl W KOHTPIIPUMepbl; OOOCHOBBIBaTb COOCTBEHHbIE
CY’XZeHUsl U BbIBO/IbI;

BbIOMpaTh croco0 peleHusi yuyeOHOM 3aZiauv (CpaBHMBATh HECKOJBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TMOAXOAAIMUNA C yUETOM
CaMOCTOSITEJTbHO Bbl/Ie/IeHHBIX KPUTEpPHEB).

ba3oBbie ucaiaeaoBare/1bCKue AeﬁCTBHﬂ:

HCTI0/Th30BaTh BOIIPOCHI KaK MCC/IeZ0BaTebCKUH MHCTPYMEHT MO3HaHUS;
cdopMy/IpoBaTh BOIIPOCHI, (UKCHPYIOI[HEe TIPOTHBOpeUre, Mpobiemy,
yCTaHaB/IWBaTb HWCKOMOe W  JaHHOe, (OpPMHPOBATL  THIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

TIPOBO/IUTD CaMOCTOSITEJTbHO CTJIaHUPOBAHHBIU 9KCTIePUMEHT,
MCC/ieflIoBaHUe 110 YCTaHOBJEHWIO OCOOEHHOCTell MaTeMaTh4ecKoro
00beKTa, sIB/IeHHs, TIPOI[eCCa, BBLISBJIEHUIO 3aBUCHMOCTEM MeXKAY
00bEKTaMH, SIBJIEHUSIMH, TIPOLIeCCaMU;

CaMOCTOSITE/ILHO (hOPMY/IMPOBATh 000OIIEHUST U BBIBOABI 110 pe3y/ibTaTaM
MPOBE/IEHHOTO HAOJFOZIeHNs, WCC/IeIOBaHNs, OLIEHUBATh [OCTOBEPHOCTH
TOJTyYeHHBIX Pe3y/IbTaTOB, BEIBO/IOB U 0000IIIeHHH;

MIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE TIPOLIeCCa, a TaKXKe BBIJBUTATh
TIPe/ITIONIOXKEHHST O €T0 Pa3BUTHH B HOBBIX YC/IOBUSX.

Pabora c uapopmanmeii:

2)

BBISIB/ISITH eULIMTHI UHPOPMALUH, [JaHHBIX, HEOOXOAUMBIX /s OTBeTa
Ha BOMPOC U [1Jis1 pelleHus 3a,auu;
BbIOMpaTh  MHGpOpPMAlMI0O W3  MCTOYHUKOB  DA3/IMYHBIX  THIIOB,
aHa/IM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIIPETUPOBaTh MH(OPMAaLIO
pa3/IMYHbIX BUOB U (DOPM MpeiCTaB/IeHuS;
CTPYKTYPUPOBaTh MH(OPMAaLMIO, MPeJCTaB/IsATh €€ B pa3/IUuUHbIX (PopMax,
WJUTFOCTPUPOBATh Tpaduuecky;
OLIeHUBaTh HaJ&XHOCTh VH(pOpMaLun 1o CaMOCTOSITE/TbHO
Cc(OpMy/TMPOBAHHBIM KPUTEPHSIM.

YHueepcaibHble  KOMMYHUKamueHble Oelicmeusi, obecneuusaiom

C(hOpMUPOBAHHOCMb COYUA/IbHbIX HABBIKO8 0OYUAOUWUXCSL.
Oo1enne:

BOCTIDUHMMAaTh W (OPMYy/JUpPOBaTh CYXK/e€HHUsS B COOTBETCTBUU C
YCJIOBUSIMU M 11e/IIMH OOIIeHHsT; SICHO, TOUHO, TPAMOTHO BbIpa)kaTh CBOIO
TOUKY 3DEHUs] B YCTHBbIX U MUCbMEHHBIX TeKCTaX, /aBaTh MOSCHEHUS T10
XO/ly pellieHus 3a/laul, KOMMeHTHPOBaTh MOJTyUeHHbIN pe3y/bTar;

B X0Zle 00Cy>kJeHus 3a/jaBaTh BOIIPOCHI TI0 CyIL[eCTBY 00CYKZaeMOU TeMbl,
npo0JieMbl, pelllaeMol 3a/jauM, BbICKAa3bIBaTh U/leH, HalleJieHHbIe Ha TIOMCK
pellleHUsi; COTOCTaB/sAITh CBOW CYXKJEHUS C CYXAEHUSIMH [IpyTHUX
YUaCTHUKOB AMasora, oOHapy>XMBaTh pa3/idiuve U CXOJCTBO TO3ULIWM; B
KOppeKTHOU (popMe (hopmy/iMpoBaTh pa3HOTIacusi, CBOU BO3Pa’KeHUS;



NpeJCTaB/IATh  pe3ysabTaTbl  pelleHds  3ajauyd,  SKCIIepUMEHTa,
WCC/IeJOBaHUSI,  TIPOEKTa;  CAMOCTOSATebHO  BbiOMpaTh  (dopmar
BBICTYIIJIEHUsI C YUETOM 3a/lay Mpe3eHTal[ui U 0co0eHHOCTel ayJUTOPUM.

CoTpyaHuyecTBoO:

3)

MOHMMAaThb W WCIIOJb30BaTb  TPEUMYIIECTBA  KOMaHJHOH U
WH/IMBU/yabHOM paboThI MPH pellieHny YueOHbIX 3a/1au; IPUHUMATh 1[eJ1b
COBMECTHOH [/leATe/IbHOCTH, IIaHUPOBaTh OpPraHU3al[Mi0 COBMECTHOM
paboThI, pacrpe/ieNisiTh BU/bl pabOT, JOrOBApUBATHCS, 00CYK/AAaTh MPOIECC
U pe3ynbTar paboThl; 060011jaTh MHEHUSI HECKOBKUX JIFO/IeH;
yuaCTBOBAaTh B TPYIIOBLIX (hopMax paboThl (00Cy>KaeHUsT, 00MeH MHEHUH,
«MO3TOBbI€ IITYPMbl» W WHbIE); BBIMOJHATHL CBOIO 4YacTh pabOThl M
KOOPJMHUPOBaTb CBOU [JEHCTBUS C JPYTUMH WIeHaMM KOMaH/p;
OLIeHWBAThb KaueCTBO CBOET0 BK/aja B OOIIMN TPOAYKT IO KPUTEPUSIM,
cOopMyTMPOBAHHBIM YUaCTHUKAMHU B3aUMO/I€HCTBYSI.

YHueepcaibHble  pez2yasimueHble  Oelicmgusi,  obecneuueaiom

¢popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKOB AUYHOCMU.
CamoopraHu3anusa:

COCTaB/ISITh TJ/IaH, a/ITOPUTM PellleHHs 3a/jJaui, BbIOUpaTh Criocob pelieHust
C YYETOM UMEIOIIUXCSI PECYPCOB ¥ COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh ¥ KOPPEKTUPOBATh BAaPUAHTHI PellieHni ¢ YUETOM HOBOMU
uHbopMaluu.

CaMOKOHTPO/Ib:

B/aZieTh HaBblKaMW TO3HaBaTelbHOM pedeKCUM KaK OCO3HaHUS
CoBepllaeMbIX [eHCTBUM U MbBICJIUTEbHBIX MPOLECCOB, UX Pe3yJ/bTaToB;
BMa/leTb CmocobamMu  CaMOTIPOBEPKH, CaMOKOHTPOJII —TIpoljecca U
pe3yJ/bTaTa pelleHus MaTeMaThYeCcKol 3a/jauu;

NpeiBUeTb TPYAHOCTU, KOTOpPble MOTYT BO3HUKHYTb IpU pelleHun
33/lauM, BHOCUTb KODDEKTHMBBI B [IeATeJIbHOCTh HAa OCHOBE HOBBIX
00CTOATeNBLCTB, JaHHBIX, HalJeHHBIX OIIMOOK, BLISIBJIEHHBIX TPYAHOCTEM;
OlLIeHHWBaTh COOTBETCTBUE pe3y/bTaTa Lieu U YCJIOBUSIM, OOBSCHATH
MPUYMHBI TOCTW)KEHUS WU HEJOCTW)KEHUS] pe3y/bTaTOB [eATe/bHOCTH,
HaXOAUTb OIIMOKY, JaBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IbTATBI

10 K/TACC

OrnepupoBaTh MOHITUSMU: TOUKA, TIpsiMasi, TJIOCKOCT.

[IpriMeHATbL aKCUOMBbI CTepeOMEeTPUU M CJIe[ICTBHUS W3 HUX TP pelleHUuU
reoMeTpUYeCcKUX 3a/jau.

OrnepupoBaTh MOHATUSIMU: MapasieIbHOCTb Y MePHeHIUKYASPHOCTb TPSMBbIX
U TIJIOCKOCTE.



KnaccuduipoBaTh B3aUMHOe Ppacriojio)KeHHWe TPSMbIX M TIJIOCKOCTel B
MIPOCTPAHCTBE.

OmneprpoBaTh TOHATHSMH: [BYT'PAaHHBIM yTO/, TPaHUd [ABYIPAHHOTO IIa,
pebpo ABYrpaHHOrO yrJja; JUHENHBIM yroj ABYTPAHHOIO yIJia; rpajlyCHas Mepa
JIBYTPaHHOT'O yTJIa.

OmneprpoBaTh TIOHATUSMW: MHOTOTPAHHMK, BBIMYK/IbIA W HEBBITYK/IbINA
MHOT'OTPaHHUK, 37IeMeHTbl MHOTOT'PaHHHKA, TTPaBU/IbHBIM MHOTOTDaHHUK.

Pacrio3HaBaTh OCHOBHBIE BW/IbI MHOTOTPAaHHMKOB (ITMpaMK/ia; TPH3Ma,
MIPSIMOYTOJTbHBIN Tlapasuienenure], Ky0).

KnaccuunypoBaTh ~ MHOTOTPAaHHWKH,  BBIOMpas ~ OCHOBaHWS  [JiA
KnaccubuKalyy (BBIMYK/Ible YW HEBBIMYK/Ible MHOTOTPAHHUKH; TIPaBUIbHBIE
MHOTOTPAaHHUKHU; TPsSIMble ¥ HAaK/IOHHbIE TIPHU3MBbI, TTapasijie/iernuIie/bl).

OmneprpoBaTh MOHATUSIMU: CEKYII[asi TVIOCKOCTb, CeUeHre MHOTOTPAaHHUKOB.

OOBSACHATH TIPUHLIMITBI TIOCTPOEHUS CEUeHUM, UCITI0/Ib3Ys METO/] CJIeJIOB.

CTpouTh CeueHWs] MHOTOTPDAHHMUKOB METO/IOM  CJIefIOB,  BBITIOJIHATh
(BBIHOCHBIE) TIJIOCKHE UYepTeKW W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (DUTYp: BU[,
CBepxy, COOKy, CHU3Y.

Permiath 3aziauy Ha HaxoyK7eHWe reOMeTPUUeCKUX BeJIMUMH 110 00pa3ijam win
aJropuT™MamM, TIpUMeHsii HW3BeCTHble aHa/JMTHYeCKhe MeTOZbl TIpDU pellleHun
CTaHJJaPTHLIX MaTeMaTHUeCKUX 3a/lay Ha BbIUMC/IEHHEe PACCTOSTHUM MeXAy JBYMs
TOUKAaMWU, OT TOUKM [0 TPSIMOM, OT TOYKHM [0 TUIOCKOCTH, MEXIY
CKPeL[HBaOLUMUCS TIPSMbIMHU.

Periath 3aZlauy Ha HaxoKJeHUe reoMeTpUUeCcKUX BeJIMUMH 110 obpasiiam win
aJiropuTMamM, TpUMeHsisi HW3BeCTHble aHa/JWTHUYeCKrue MeTOZbl TIpDU pelleHur
CTaHJAPTHbIX MaTeMaTHUYeCKMX 3aJad Ha BBIUMC/IEHHE YIJIOB  MEXAY
CKPEI[UBAIOIMUCS TIPSIMBIMH, MEXIy TMpPsSIMOM M  IJIOCKOCTBIO, MEXAY
TIJIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

BbuncisiTe 00bEMBI M TIIOIAIA TTIOBEPXHOCTEH MHOTOIPaHHUKOB (TIpH3Ma,
nipaMuzia) C TIpUuMeHeHHeM (OpMYJI; BBIUHCASATb COOTHOILIEHHS MEXKIY
TIJIOIIA/IIMU TTIOBEPXHOCTeH, 00bEMaMU TTOI00HBIX MHOTOTDPaHHHUKOB.

OmneprpoBaTh TMOHSATHSIMH: CHMMETPUS B ITIPOCTPAHCTBe; IIEHTP, OCb U
TIJIOCKOCTh CUMMETPHH; IIeHTP, OCh ¥ TJIOCKOCTb CUMMETPUHN (DUTYPBHI.

V3Bnekatb, TpeoOpa3oBbIBaTh W WHTEPHPETHPOBaTh HH(OPMALUIO O
TIPOCTPAHCTBEHHBIX reOMeTpHUUecKuX (Urypax, Mpe/CTaB/IeHHYI0 Ha YepTeXkax U
PHUCYHKaXx.

[TpumeHsATb TeomeTpuueckue (HaKTbl [Jis PpelleHus CTepeoMeTpUUYecKuX
3a/1ay, TIpe/iro/aratoliuxX HeCKObKO 11aroB pellleHUs], eC/I yC/I0BUS TIPUMeHeHust
3a/laHbl B sIBHOM (hopMme.

[TpyuMeHATb TIpOCTeWIIMe TIPOrpaMMHBIE  CpPe/icTBa W 3JIEKTPOHHO-
KOMMYHHKAaI[MOHHbIE CCTEeMBI TP PellieHNH CTePeoMeTpUUYeCKrX 3a/au.

[TpuBOAUTE TIpUMepbI MaTeMaTUUeCKUX 3aKOHOMEDHOCTeW B TIpUpoJie U
JKWU3HH, PacIio3HaBaTh MPOsiB/ieHHe 3aKOHOB F'eOMeTPUU B UCKYCCTBe.



[IpyMeHATh TONyUYeHHble 3HAHWS Ha IpakTUKe: aHalU3UpOBaTh peaslbHbIe
CUTyallud W TIPDUMEHSITh M3y4yeHHble TIOHSITUS B TMpoOllecce TIOWMCKa PpelleHus
MaTeMaThyecKu C(HOpMy/IUpOBaHHOM TIpOO/JeMbl, MOZE/JIUPOBaTh peasibHbIe
CUTyallud Ha S3blKe TeO0MeTpPUH, WCC/eloBaTh TOCTPOEHHbIe MOJENU C
WCITI0/Tb30BaHHEM TeOMEeTPUUECKHX TTOHSITHH W TeopeM, arirapara aareOphbl; periaThb
MpaKkTU4ecKue 3aJjauk, CB3aHHbIe C HAaXOXKJEeHUeM reOMeTPUYeCKUX BeJIUUKH.

11 K/TACC

OmneprpoBaTh TMOHSATHUSAMH: LUIMHPUYECKass TIOBEPXHOCTh, 00pa3yroiie
LWIUHAPUYECKOW  TIOBEPXHOCTH;  I[WIMHAD;  KOHWYeCKass  IOBEpPXHOCTb,
oOpa3yroiirie KOHUUeCKOl TTOBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacrio3HaBaTh Tesa BpaljeHus (LIWJIMH/P, KOHYC, cdepa U 1iap).

OOBACHATL CTIOCOOBI TIOTyUeHUsT TeJT BpalljeHus.

KnaccuduiypoBathk B3auMHOe pacriosioykeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHSTUSIMU: 111aDOBOKM CErMeHT, OCHOBaHWe CerMeHTa, BbICOTA
CerMeHTa; IL1apOBOM CJIOM, OCHOBaHWE IIapOBOI0 CJIOSl, BbICOTA IIapOBOI0O CJIOS;
LIapOBOU CEKTOP.

BbruncasitTe  00bEMBI U TUIOIIQAM  TIOBEPXHOCTeM  Ten  BpallleHus,
reoMeTpUUeCKUX TeJsl C IpuMeHeHreM (popmyii.

OnepupoBaThb TIOHSATHUSIMA: MHOTOTDAaHHUWK, BIMCAaHHbIH B cdhepy ¢
OMKCAaHHbIA OKOJIO Cdepbl; cdepa, BOMCAHHAsi B MHOIOTPAHHUK WM TeJo
BpallleHHsl.

BBIUNC/IATE COOTHOIIEHUSI MeXXAY TUIOIAAsIMU TIOBepXHOCTeld U 00béMaMu
MO/I0OHBIX Te.

N300pakaTh u3ydyaemble (UTYypbl OT DYKA U C TMPUMEHEHUEM MPOCThIX
YepTEKHBIX MHCTPYMEHTOB.

BBINO/MHATE (BBIHOCHBIE) IJIOCKKE YePTeXKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢buryp: Buz cBepxy, CO0Ky, CHU3Y; CTPOUTb CeUeHUs Tesl BpallleHusl.

W3BnekaTb, WHTEpPIIPETUPOBaTh U IpeoOpa3oBbiBaTh MHQPOPMALIMIO O
MPOCTPAHCTBEHHBIX reOMeTpUYecKuX (pUrypax, rpejCcTaB/IeHHYI Ha YepTeXxax U
PUCYHKaXx.

OnepupoBaTh MOHSITHEM BEKTOP B TIPOCTPAHCTBE.

BbINIO/IHATL ~ [IeHCTBUSL  C/I0)KEHUSI BEKTOPOB, BbIUMTAHUSI BEKTOPOB U
YMHOKeHHsI BEKTOpa Ha UHC/I0, 0ObSICHITh, KAKUMH CBOMCTBaMH OHU 00/1a/iaroT.

[TpuMeHsITh TIpaBUJ/IO Mapasienenumnesa.

OnepupoBaTh MOHATUSIMU: [J€KapTOBbI KOOPJWHAThI B POCTPAHCTBE, BEKTOP,
MOZy/lb BEKTOpa, paBEHCTBO BEKTOPOB, KOODAWHATbl BEKTOpa, YToa MEXAY
BEKTOpaMH, CKa/ISIpHOe TIpou3Be/ieHre BeKTOPOB, KOJ/UTMHeapHbIe ¥ KOMIL/IaHapHbIe
BEKTOPBI.

HaxoguTb cyMMy BEKTOPOB U TIPOM3Be/ieHHe BEKTOpa Ha YUCJIO, YTOT MEXAY
BEKTOpaMH, CKa/sipHOe T[IpOUW3Be/leHHe, packKiaJblBaTb BEKTOp MO [IBYM
HEeKOJIJTMHeapHbIM BeKTOpaM.



3ajaBaTh [VIOCKOCTh ypaBHEHHEM B ZIeKapTOBOU CHCTeMe KOOp/WHaT.

[IpumeHsITb reoMeTpuueckue (akTbl s pPelIeHUs CTepeoMeTPUYeCKUX
3a/1ay, MpeArno/aratloux HeCKOIBbKO 1IaroB pelleHus], eCiv yCJI0BUS TTPUMEHEHUs
3a/laHbl B SIBHOM (hopMe.

PemaTe mpocTeliiime reoMeTpuuecKue 3aJjauyd Ha MpPHMeEHeHHe BEeKTOPHO-
KOOpPJMHATHOIO MeTo/a.

PemaTe 3aZjauM Ha [0OKa3aTelbCTBO MaTeMaTHUeCKMX OTHOLUEHWHA U
HaXOXKJeHe reoMeTpUUYeCKUX BeJIMUMH 10 00pasiiaM Wi aJirOpUTMam, IpuMeHsIst
V3BECTHbIE MeTO/bl [P PeLleHrH CTaHJapPTHBIX MaTeMaTUUeCK1X 3a/au.

[IpumeHsITH  TpOCTellllMe TpOrpamMMHbIe  CpefCTBa W 3JeKTPOHHO-
KOMMYHHKALJMOHHbIE CUCTEMBI [TPY PellleHNH CTepeoOMeTpUYeCKUX 3a/au.

[TpuBOAUTL TpUMepbl MaTeMaTUYeCKWX 3aKOHOMEPHOCTeHM B TpPUpOJe M
JKV3HH, pacIio3HaBaTh MPOSIB/IEHNE 3aKOHOB FeOMeTpPHHU B UCKYCCTBe.

[IpumeHATh TOyYeHHble 3HAHUSI Ha IpAKTHKe: aHaJIU3UMpOBaTh peasibHbIe
CUTyalluM W TPUMEHSTb W3yueHHble TOHATHSI B TMpoOLiecCe TOMCKA peLleHus
MaTeMaTHueCcKd CQOpPMy/IMpPOBaHHOW TIpobeMbl, MO/eMMpoBaTh peasbHble
CUTyalluM Ha $3bIKe TeOMeTpUM, WCC/IeloBaTh IIOCTPOEHHbIe MOJeIN C
WCTI0/Ib30BaHKEM reoMeTpUUYeCcKUX TIOHSATHI U TeopeM, amrapaTa anredphbl; peliaThb
TpakTUYeCKue 3a/lauy, CB3aHHbIe C HAXO0XX/€eHMeM reOMeTpUYeCKUX Be/IMUMH.



TEMATHUYECKOE IVNTAHUPOBAHHWE

10 KJIACC
KomuecTBo yacos DJ1eKTPOHHBbIE
1:; HaumveHoBaHMe pa3/ie/ioB U B pa6oueii (uudposBbie)
- T€M NporpaMmbI ITo nporpamme nporpamme o0pa3oBare/IbHbIE
pecypchbl
HekoTopbie CBeAeHs 12 http://resh.edu.ru
1 naaHuMeTpum 0
) BBegeHne B cTepeomMeTputo 3 3 http://resh.edu.ru
I_lapafll'lel'lleOCTb NPAMbIX 1 16 hito-//resh.edu.ru
3 nnocKocTel 16 ntp.//resn.edu.ru
4 nepneHAMKy}JHpHOCTb PAMBIX | 47 17 http://resh.edu.ru
1 N0oCKoCTeNn
5 MHOrorpaHH1Km 14 26 http://resh.edu.ru
6 MoBTOpEHME 6 4 http://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB 68 66

[10 ITPOI'PAMME



http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru

11 K/TACC

KosimuecTBO yacoB

Ne HaumeHoBaHHe - JJIeKTPOHHbIe

n/ | pasje/ioB U TeM B paboueii nporpamme | (uudposbie)

n IPOrPaMMBbI ITo nporpamme obpasoBaTe/IbHBIE

Porp pecypchbI

1 Eggl?g;;ime 6 2 http:/resh.edu.ru
2 ::/Ipe(:;%;:gfs: e 15 8 http://resh.edu.ru
3 LunuHap, KoHyc, wap. | 16 10 http://resh.edu.ru
4 O6bemsl Ten. 17 10 http://resh.edu.ru
5 ﬁg;?:,opq::fg PHoe 14 3 http://resh.edu.ru
6 PeweHue sada4 — 33 http://resh.edu.ru

OBIIEE KOJIMYECTBO 68 o6

YACOB I10 I[TPOI'PAMME



http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru

YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLECCA
METOJUYECKHUE MATEPUAJIbI VI YUUTEJISA

Yuebnuk «I'eometpusi 10-11 kmacc», M.ITpocsetrienne, 2017 r., JI.C. AtaHacsH.

METOANYECKHWE MATEPHAJIbI V11 YUUTEJIA
[TporpammeI 0011je00pa3oBaTe/ibHBIX yupexkaeHuid. ['eometpust 10-11 Kacchl.

Mockga. IIpocseiuenue, 2010 r. CocraBurens: T.A. BypMucrposa.

IMINPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA

MHTEPHET-POIII (http://resh.edu.ru) .



http://resh.edu.ru
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