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ITIOACHUTEJIBHASA 3AIIMCKA

Pabouasi iporpamMmMa yue6HOro Kypca «I'eomeTpusi» 06a30BOrO YpOBHS /s
obyuarommmxcs 10 —11 xmaccoB pa3pabotaHa Ha ocHoBe @ezmepanbHOTO
rocyZlapCTBeHHOT0 00pa30BaTe/IbHOTO CTaHZapTa CpefiHero obiiero o6pa3oBaHus,
C yuéTOM COBPEMEHHBIX MHPOBBLIX TpeOOBaHWM, TpeAbSBISEMbIX K
MaTeMaTUueCKoMy 0O0Opa30BaHUIO, W TPAJWIUHA POCCHUHCKOTO 00pa30BaHUSI.
Peanu3aiius mporpaMMbl o0ecTieurBaeT OBJiaZieHHe K/TF0UeBLIMH KOMITETEHI[USIMH,
COCTaB/ISIFOIIMMU  OCHOBY /Il CAMOPA3BUTHSI W HeTpepbIBHOTO 00pa3oBaHUs,
1[eJIOCTHOCTb OOI1leKYy/IbTYPHOTO, JUYHOCTHOTO U TI03HABaTe/JbHOI'O pa3BUTHS
JTMYHOCTH 00YYarOIIUXCSl.

IOE/IN N3YUYEHUSA YYEBHOTI'O KYPCA

Ba)kHOCTL yueOHOrOo Kypca TIeOMeTPUM Ha ypOBHE CpegHero oOIero
obpa3oBaHust 00yC/OB/IeHA TIPAKTUUECKOW 3HAUMMOCTBIO MeTarpeIMeTHBIX U
IIpeIMETHBIX Pe3y/IbTaTOB O0yueHHsi reoOMeTPUM B HallpaBJeHUU JIMUYHOCTHOIO
pa3sBUTHSI 0O0yYaromMxcs, (OPMHUPOBaHUS (YHKIIMOHATBHONM MaTeMaTHUyecKou
I'PaMOTHOCTH, U3yUeHHUs IPYTUX yUeOHBIX AUCHUTIINH. Pa3BUTHeE Y 00yUarommxcs
TIPABWIbHBIX TIPe/ICTAaB/IeHU O CYIIJHOCTH W TPOMCXOXKJEHWUM TeOMeTpHUUeCKHX
aOCTpaKI[i, COOTHOIIEHWH PeaJbHOr0 W HealbHOr0, XapaKTepe OTPa’KeHHs
MaTeMaTU4YeCKOW HayKOW SIBJEHWKW MW TIPOLeCCOB peajbHOr0 MHpa, MeCTe
reoMeTpUU B CUCTEMe HayK M POJIM MaTeMaTHUeCcKoro MO/IeTMPOBAHUS B HAyUHOM
M03HAHWM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAyUHOTO MHUPOBO33DPEHUS
yUaluxcs, a TakKKe KaueCTB MBIIIJIeHHs, HeoOXOAMMBbIX [/ ajanTalydd B
COBpeMeHHOM 00111ecTBe.

'eomeTpust sIB/IA€TCS OAHUM W3 0a30BBIX TIPEIMETOB Ha YPOBHE CpeIHEro
obmero o6pa3oBaHMs, TakK KakK obOecrieurBaeT BO3MOYKHOCTb HW3yUYeHUs Kak
JUCIUIUIMH eCTeCTBeHHO-HayUYHO! HamnpaB/eHHOCTH, TaK ¥ 'yMaHUTapPHOM.

Jlornueckoe MbIiieHre, (HOpMUpPyeMOe TIpU W3YUYEHHH OO0YYaroIMMHUCS
TTOHSITUMHBIX OCHOB T'€OMEeTPHUH U TTIOCTPOEHUH 1[eTIOUKH JIOTUUECKUX YTBEepPXKIAeHUH
B XOZle pellleHHs TeOMeTpHUYeCcKHX 3ajjauy, YMeHHe BBIJBUTATb W OIPOBEprarb
TMIIOTEe3bl HEroCpPeCTBEHHO HCIIO/Ib3YIOTCS TPH PeIeHHH 3a/ad eCTeCTBEHHO-
HAyuYHOTO [MKJIa, B YACTHOCTH U3 Kypca (hU3UKH.

YMeHHe OpHUeHTUPOBAThCS B TPOCTPAHCTBE UrPAeT CYIIeCTBEHHYIO POJib BO
BCex 00/1acTsaX fesTebHOCTH dYesoBeKa. OpHeHTAlUsl uesioBeKa BO BpeMEeHU U
IIPOCTPAHCTBE — HEOOXOAMMOEe YCIOBHE €ro COI[Ha/JbHOTO ObITHs, dopMa
OTPa’KeHHUsSI OKPY)KAIOIIero MHpa, YCIOBHUE YCHELIHOrO IMO3HAaHWSA W aKTHUBHOTO
rpeoOpa3oBaHusl  AielcTBUTebHOCTA.  OrmepyupoBaHHe  TIPOCTPAHCTBEHHBIMU
obpa3amu 00be[UHSIeT pa3Hble BU/bI y4eOHOM U TPYJOBOM AesSTe/TbHOCTH,



SIBJISIETCS. OZHUM U3 TIPOQeCCHOHANbHO Ba)KHBIX KadyecTB, TMO3TOMY aKTyasbHa
3ajaua (GopMHpPOBaHUSI y OOYyUaroOL[UXCS TPOCTPAHCTBEHHOTO MBIIUIEHHST KaK
Pa3sHOBUAHOCTU 00Opa3HOTO MBIIUIEHHs — CYL[eCTBEHHOIO KOMIIOHEHTa B
TO/ITOTOBKE K MPAKTHUeCKOW ZIesITe/TbHOCTH 110 MHOTMM HaITpaBJ/IeHHSIM.

Llens ocBoeHusi mporpaMMbl yueOGHOTo Kypca «['eomeTpusi» Ha 6Ga3oBoM
ypoBHe 00yueHuss — o0Oijeobpa3oBaresibHOe U OOIEKYJTYpPHOE Pa3BUTHE
oOyuaromuxcss  uepe3  obecrieueHre  BO3MOXXHOCTA  TpuobOpeTeHUsT U
WCTIO/Tb30BaHUSI  CUCTEMATUUeCKUX TeOMEeTPUUYEeCKHMX 3HaHWM U JeHCTBUH,
crieu(UUHBIX reOMeTpPHH, BO3MOKHOCTH YCIIeIITHOTO TIPOZAO/KeHUs] 00pa30BaHust
T0 CIeL[UaTbHOCTSIM, He CBSI3aHHBIM C TIPUKJIaZIHBIM HCTI0/b30BaHUEM TeOMeTpHH.

[TporpamMMa 10 reoMeTpuM Ha 0a30BOM ypOBHe TIpeiHa3HaueHa [jisl
00yuaroIuxcs Cpe/iHeid ITKOJIbI, He WCTBITHIBABIINX 3HAUMTE/bHBIX 3aTPY/JHEHUIM
Ha YpOBHe OCHOBHOTO 001iero obpa3oBaHusi. Takum obpa3om, oOyuaroiiyecss Ha
0a30BOM ypOBHE JO/KHBI OCBOWTH OOIie MaTeMaTH4yeCKWe yMeHHsl, CBsi3aHHbIe
CO CcrnerUpUKON TreoMeTpuM U HeoOXoguMble [Jid >XU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTb M3YUYUTh reOMeTpHio Oosiee
ryb0Ko, ecnu B JanbHeNIleM BO3HUKHET HeO0OXOAMMOCTb B TeOMeTpPUUeCKUX
3HaHUAX B MPO(eCCUOHATBHOM JesITeIbHOCTH.

HocTikeHWe 1ie/Id  OCBOEHHUSI TIpOrpaMMbl 0OOecrieurBaeTcsi pelleHuem
COOTBETCTBYIOLMX 3ajay. [IpropuTeTHBIMU 3a/ladyaMU OCBOEHMs Kypca
«['eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 K/1accax sIB/ITIOTCS:

e (opmupoBaHUe TIpe/CTaB/ieHHWsI O TeOMeTpUud KakK 4YaCcTh MHPOBOM

Ky/JbTYPbI U OCO3HaHUe eé B3aUMOCBSI3U C OKPY KatoIIUM MUPOM;

e (opmupoBaHue TpeACTaB/eHUsT O MHOTOIDAaHHMKAX WM TejaX BpalljeHus
KaK 0 BKHEMIIINX MaTeMaTHUeCKUX MOZEJISIX, TT03BOJISIONIAX OMMCHIBATh
Y U3yuaTh pa3Hble SIBJIeHHUs] OKPY>Kaloll[ero MUPa;

e (¢opmupoBaHHe yMeHHS paclio3HaBaTh Ha YepTe)Kax, MOJeNsiX U B
peasibHOM MUpe MHOTOTPAaHHUKH U TeJia BpallleHusT;

e OB/IaJileHMEe MEeTO/[aMM peIlleHHs 3a[jau Ha MOCTPOeHUs] Ha U300paXkKeHUs X
MPOCTPaHCTBEHHBIX (PUTYD;

e (opmMHpOBaHHE yMeHHWsS OIEepPUPOBaTh OCHOBHBIMHM TIOHSATHUSIMH O
MHOTOTPaHHUKAX U TeJlaX BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIdfieHWe  aArOPUTMaM{  pellleHHss  OCHOBHBIX  TUIIOB  3ajavy;
dopmupoBaHre yMeHUs TIPOBOJUTbL  HECJOXKHbIe  [JOKa3aTe/bHbIe
pacCykZieHusi B XOJie pellleHHsi CTepeoOMeTpUUecKHX 3ajau U 3afiau C
MPaKTUUeCKUM COjlep>KaHreM;

e pa3BUTHe  UHTE/JIeKTyalbHbIX W TBOPYECKUX criocoOHOCTeM
oOyuaroluxcs, Ti03HaBaTe/bHONW  aKTUBHOCTH, HCC/e/l0BaTe/IbCKUX
yMeHUM, KpUTUUHOCTU MBbILLLJIEHUS;



» dopmupoBaHue (byHKIMOHATBEHOU IrPaMOTHOCTH, pesieBaHTHOU
reOMeTpMU: YMeHHWe pacro3HaBaTb [POSIBJIEHUSI  T'eOMeTpUUYeCKUX
MOHATUM, OOBEKTOB U 3aKOHOMEPHOCTeM B peasbHbIX >KU3HEHHbIX
CUTyaI[UsIX W TIPU M3yUeHUH APYTUX y4eOHBIX IPeJMeTOB, IPOSIBJIEHUS
3aBUCUMOCTeM W 3aKOHOMepHOCTel, (opmy/vMpoBaTh WX Ha s3bIKe
reOMeTPUM U CO3/aBaTb TeOMEeTPUUeCKHe MOJe/H, MPUMEHSATb OCBOEHHBIN
reoMeTpMYeCcKrMy ammapaTr JJjs pellieHds MNPaKTUKO-OPUEeHTHUPOBAHHBIX
3a/1a4, UHTEPIIPeTUPOBAaTh U OL|EHWBATh M0JIyYeHHbIe Pe3y/IbTaThl.

OT/iunTeTbHOM 0COOEHHOCTBIO TIPOTPAaMMbI SIBJISIETCSI BK/IFOUEHHE B KypC
CTepeOMeTpUM B Hayajle ero WU3yuyeHUs 3ajay, pellaeMblXx Ha YpOBHe
VWHTYUTHMBHOTO TI03HaHUs, U OrpeZie/iEHHBIM 00pa3oM opraHuM3oBaHHasi paboTa Haj
HHUMHW, UTO CIIOCOOCTBYIOT Pa3BUTUIO JIOTUUECKOTO U TIPOCTPAHCTBEHHOT'O
MBILLIJIEHUS, CTUMYJIUPYeT MPOTeKaHUue MHTYWUTUBHBIX TPOLIECCOB, MOTUBUPYET K
Jla/IbHEeUIIIeMY U3yYeHUIO MpeMeTa.

[TpenmouteHue OTAAETCS HAr/IsIJHO-KOHCTPYKTUBHOMY MeToy 00ydeHusl, TO
eCTb TeOpeTUYeCKHe 3HaHUs UMEIOT B CBOEM OCHOBe UYBCTBEHHOCTb IMpPeAMETHO-
MPaKTUYeCKOW [1eATe/IbHOCTU. Pa3BuUTHe MPOCTPAHCTBEHHBIX TMpPe/CTABIEHUM Yy
yyaluxcsd B KypCe CTepeoMeTpyMU MPOBOAUTCA 3a CUBT pelleHUs 3a7ay Ha
Co3/laHue  TIPOCTPAHCTBEHHbIX 00pa3oB M  3aflau Ha  OIMepUpOBaHUe
MpOCTpaHCTBeHHbIMK 0Opa3amu. Co3zaHue obpa3a TPOBOAWTCS C OMOPOM Ha
Har/IiAHOCTb, a oOrnepupoBaHWe o00pa3oM — B YC/IOBUAX OTB/I€UEHUS OT
HarJIiAHOCTH, MBICJIEHHOT'O U3MEeHEeHHs ero UCXOJHOT0 COZeprKaHUsl.

OcHoBHbIE COfepsKaTebHble MMHUM Kypca «I'eometpumn» B 10—11 kiaccax:
«MHororpaHHuKku», «lIpsimMble ¥ MJIOCKOCTH B TIPOCTPAHCTBe», «Teja BpalljeHUs»,
«BeKTophI 1 KOOpJMHAThI B IPOCTPaHCTBe». DOpMUPOBaHKe JIOTUUECKUX YMEHUU
pacripefie/iieTCsl He TO/JIBKO TI0 COZep)KaTe/lbHbIM JIMHUAM, HO W M0 rojam
00yueHus1 Ha YPOBHe Cpe/iHero 0011[ero 0Opa3oBaHUsl.

Cojepkanrie 00Opa3oBaHUsi, COOTBETCTBYIOIllee TpeAMeTHbIM pe3y/bTaTam
ocBoeHHUs1 paboueli mMpOrpamMMmbl, pacrpeieiEHHBIM TI0 To/fiaM OO0yueHwus,
CTPYKTYPHUPOBAaHO TakuM o00pa3oM, 4YTOObl OB/ajieHue TreoMeTpUUYeCKUMU
TIOHATUSMU U HaBbIKaMU OCYILeCTBJISVIOCH MOC/Ie[0BaTe/IbHO U TOCTYIaTeIbHO, C
coOuro/ieHreM TPUHITUIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUS BK/TIOUA/UCH B
00IIyI0 CHUCTeMy TeOMeTPHUUeCKHX TpeZCcTaB/eHHu 00yJaroImuxcsi, paciivipss U
yray6ssisi eé, 06pa3ysi MpoUHble MHOXKECTBEHHbIe CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha u3yuenuve reomeTpum OTBOJUTCA 2 yaca B Hejesiro B 10 kimacce v 1 yac B
Hegemo B 11 Kmacce, Bcero 3a /iBa rofia o0yuenus - 102 yueOGHBIX yaca.



COJEPXAHUE YYEBHOI'O
KYPCA 10 K/TACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbBIE  TIOHATUSI ~ CTepeoMeTpuu. ToOuka, TipsMasi, IUIOCKOCTb,
mpocTpaHcTBO. [loHATHE 00 aKCcMOMaTHMUeCKOM IIOCTPOEHWHM CTepeoMeTpHH:
aKCUOMBI CTepeOMeTPHHU U CJIeICTBUS U3 HUX.

B3avMHOe pacrosiokeHue TIpsSMbIX B IPOCTPAHCTBE: IlepeceKarolyecs,
rapajiejibHble UM CKpeljuBaroluecs TIipsMble. [lapajijielbHOCTh TIPAMBIX U
IUVIOCKOCTe B TMPOCTPAaHCTBE: Mapa/llejibHble TpsMble B  TPOCTPAHCTBE;
rapayie/lbHOCTh TPEX MPSMBIX; MapaiebHOCTb MPSMOM U TJIOCKOCTU. YTJIbI C
COHArpaB/IeHHbIMM CTOPOHAaMM; YroJl MeXAy TIpsSAMbIMM B TIPOCTPaHCTBe.
[TapannenbHOCTb  TUIOCKOCTEW:  MapasuiesibHble  IJIOCKOCTH; CBOMCTBa
rnapajieflbHbIX TJI0OCKOCTel. [IpocTeiilliie NpPOCTPAaHCTBEHHbIe (UTYpPhl Ha
TIJIOCKOCTH: TeTpas/ip, Ky0, mapasiiesnenurie]j; TOCTPOeHHe CeueHuH.

[TeprieHIUKY/ISIPHOCTb NPSIMOUW U MJIOCKOCTU: TIepPIeHUKYJ/ISIpHbIe TIpsiMble B
MPOCTPaHCTBe, TIpsAMble T[apajie/ibHble W TeprieHAUKYJISpHble K ILJIOCKOCTH,
MpU3HAK TEePHeHAUKYJISPHOCTA MPSIMOM W TUIOCKOCTH, Teopema O TMpSAMOU
MepreHAUKYyISIPHON TIJIOCKOCTU. YTJ/bl B TIPOCTPAHCTBE: YrOJ MeXAY MpsSMOW U
TJIOCKOCTbIO;  ABYTPAHHBIM  yroJ, JIMHEeWHbIM yroj [ABYTPaHHOrO  yrJa.
[TeprieHAVKY/ISIP U HAK/IOHHBIE: paCCTOsIHHWE OT TOUKHU [I0 TIJIOCKOCTH, PacCTOssHUE
OT TMpsAMOM [0  IUVIOCKOCTH, TMpOoeKuus  GUrypel Ha  TJIOCKOCTb.
[TepneHAUKY/ISAPHOCTh  TIJIOCKOCTEW: TMpPU3HAK  MepreHAUKYISIPHOCTA  ABYX
r10cKocTeld. Teopema 0 TPEX nepneHAUKYyJIsgpax.

MHororpaHHuUKH

[ToHATHe MHOTOrpaHHUKA, OCHOBHbIE 3/IeMeHTbl MHOTOI'DaHHUKA, BBITYKJIble
Y HEeBbINYKJ/Ible MHOIOTPaHHUKY; Pa3BEépPTKa MHOrorpaHHuka. [Ipusma: n-yroJsibHast
TpU3Ma; TpaHU ¥ OCHOBaHWs MPHU3MBbI; TIpSIMasi ¥ HaK/IOHHAsI TIPU3MbI; OOKOBasi U
T0oJiHas TIOBEPXHOCTh TIPU3MBL. [Tapasnenenurnef, MPSIMOYTOJIbHBIN
rapasuiesieniure/; U ero CBoWcTBa. Ilvpamupa: n-yrospbHasg nupamujia, TpaHd U
OCHOBaHHe MUPaMU/Ibl; OOKOBast U TT0JIHAsT TIOBEPXHOCTD TTUPAMU/IBI; PaBUIbHAS U
yCeubHHasi NOupaMuja. OJIeMEHTbl Tpu3Mbl U nuUpaMuzbl. IIpaBUsibHBIE
MHOT'OI'PDAaHHUKHU: TOHATUE TPAaBU/IbHOI'O MHOI'OTDaHHMKA; IpaBU/IbHAs Ipy3Ma U
rpaBWIbHAs MWpPaMHUJQA; TIpaBWJIbHAs TpeyrojbHasg NUpamMuJa W TPaBUIbHBIU
TeTpaszip; KyO. IlpencraB/ieHye O TpaBUIBHBIX MHOTOIPAHHUKAX: OKTa3/p,
Jojekasap v ukocaszp. CeueHusi IPU3MbI U ITMPaMU/bI.

CrMMeTpusi B NPOCTPAaHCTBE: CUMMETPHUS OTHOCUTEIbHO TOYKH, TIPSIMOM,
IUVIOCKOCTU.  ODJIeMEHTbl CAMMETPUM B MHpaMHUZAX, [apasviesienurienax,
MPaBU/IbHBIX MHOTOIPaHHUKAX.



BbluricieHrie  3/1eME@HTOB MHOTOTPAaHHHWKOB: pEOpa, JAWaroHaid, VIJIbL.
[Tnomjazaer OOKOBOM ITOBEPXHOCTH W IIOIHOM ITIOBEPXHOCTH TIPSIMOM TTPH3MBI,
T/IoaJlb OCHOBAaHWM, TeopeMa O OOKOBOM TIOBEPXHOCTH TIPSIMOM TIPH3MBL.
[Tnomjazib OGOKOBOW TMOBEPXHOCTU U TIOBEPXHOCTU TPaBWIbHOW IHPaMU/bI,
TeopeMa O TUIOIIQy yCeuéHHOW mnHpamMuzbl. [loHsATHe 006 00BéMe. OOBEM
MMpaMu/ibl, IPU3MBI.

[Tomobubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMIAAsIMU
roBepxXHocTel, 00 béMaMu ITOA0OHBIX TeJT.

11 K/TACC

Tena Bpauenus

LlunuHgpuueckas TIOBEPXHOCTb, obpa3yrorue LWIWHJPUUECKOM
TOBEPXHOCTH, OCh LWIMHAPUYECKOW TMOBEPXHOCTU. LIWIMHAD: OCHOBaHUSI U
OoKoBasi TIOBEpXHOCTb, oOOpa3yroilas M OCh; IUIOMIaJb OOKOBOW U TIOJTHOM
MOBEPXHOCTH.

KoHuueckasi TTOBepXHOCTb, 00pa3yrolye KOHUUeCKOW MMOBEPXHOCTH, OCh U
BepIlIMHA KOHWYeCKOW MOBepXHOCTH. KOHyC: OCHOBaHMe U BepilinHa, 00pa3ytolijas
M O0Ch, TIUIOMagb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCeUYEHHBIM KOHYC:
oOpa3yrollye U BbICOTa; OCHOBaHUS M OOKOBast MOBEPXHOCTb.

Cdepa ¥ wap: 1LeHTp, paguycC, AuameTp; IJIOLIa/lb MOBEPXHOCTU C(ephl.
B3anmHoe pacriosioykeHre cdepbl U TIJIOCKOCTH; KacaTe/lbHasi TVIOCKOCTh K cdepe;
T/10111a/ib Cephl.

N306pakeHue Tes BpalljeHUs Ha TMJIOCKOCTU. Pa3BépTka LWIMH/pPaA U KOHYCA.

KombOuHaly Tes BpallleH!si 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMKCAaHHbIA OKOJO0 cdepbl; cdepa, BNHWCAHHAs B MHOTOTPAaHHUK, WA TeJO
BpallleHusl.

[TonsiTrie 06 06bEéMe. OcHOBHBIE CBOMCTBAa 00BEMOB Tesl. Teopema 06 06béMe
MIPSIMOYTO/IBHOTO  Mapasijiefieniiriefia M creAcTBUs u3 Heé. OO0BEM LWIMHAPA,
KoHyca. O6béM 111apa v TioIia b chepsbl.

[Togo6Hble Tema B TipocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAsMU
MoBepxHoOCTeH, 00bEMaMu MTOA0OHBIX TeJl.

Ceuenuss UWAWHApa (MapasijielbkHO U TIEPIIEHJUKY/ISPHO OCH), CeueHUs
KOHyca (rmapasjie/ibHoe OCHOBAaHHIO W TIPOXOJsiliee uepe3 BepIIMHY), CeueHHs
1Iapa.

BeKTOpbI M KOOPJAUHATHI B IPOCTPAHCTBE

BeKTop Ha MI0CKOCTH U B rpocTpaHcTBe. Crio)KeHre 1 BbIUUTaHKe BeKTOPOB.
YMHOKeHHe BeKTopa Ha 4uc/o. Pasfo)keHue BeKTopa 1o TPEM HeKOMILJIJaHapHBIM
BekTOopaMm. [IpaBwio mnapannenenurnega. PellleHue 3ajay, CBSI3aHHBIX C
ripuMeHeHreM TIpaBu/ [elCcTBUM ¢ BeKTopamu. [IpsiMoyrosibHasi cuctema



KoopAuHaT B rmpocTtpaHcTBe. KoopauHaTel BekTopa. [lpocTeniive 3ajauu B
KOOp/IMHaTax. YTon Mexay BekTopamMu. CKasnsipHOe TpOUW3Be/leHHe BEKTOPOB.
BblunciieHre yriioB Mexy MPSIMbIMU M TIJIOCKOCTSIMU. KOOpAWMHATHO-BEKTOPHBIM
MeTO/, TIPU pellleHUuH reOMeTpUUeCKrX 3a/iau.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHUWsS TPOTpaMMbl y4eOHOro mpeaMeTa
«MareMaTvka» XapaKTepU3YITCS:

I'paxxpaHckoe BociuTaHue:

c(hOpMHPOBAHHOCTBIO TPAXKIAHCKOM MO3UI[UH 00YUaroI[erocs Kak aKkTHBHOT'O
M OTBETCTBEHHOTO UjieHa POCCHUHCKOro OOIecTBa, TIpe/CTaB/ieHUEM O
MaTeMaTU4eCKUX OCHOBax (PYHKIIMOHUPOBAHWSI PA3/IMUHBIX CTPYKTYP, SIBJIEHUM,
nporielyp TpakJaHckoro ofimecTtBa (BbIOOPBI, OMPOCHI Y TIp.), YMeHHeM
B3aUMO/ZIEICTBOBAaTh C COLMQ/JIbHBIMA WHCTUTYTaMHM B COOTBETCTBUU C UX
(YHKI[MSMM U Ha3HAUeHUEM.

ITaTpuoTHUecKoe BoCIIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOM IPaXk/IaHCKOUW U/IEHTUYHOCTH, YBa)KEeHUs K
TMPOIIJIOMY U HaCTOSIIIEMY POCCUMCKOU MaTeMAaTUKHU, L[eHHOCTHBIM OTHOIIIEHHWEM K
JIOCTH)KEeHUSIM POCCUHCKUX MaTeMaTHUKOB Y POCCHUMCKOM MaTeMaTHYeCKOU ITKOJIbI,
K MCIOJIb30BAaHUIO 3THUX JOCTW)KEHUW B JIDyTMX HayKaxX, TeXHOJIOTUSX, cdepax
5KOHOMUKH.

JIyX0BHO-HPABCTBE€HHOT'0 BOCIIMTAHMS:

OCO3HaHWEM JIyXOBHBIX LIeHHOCTeun POCCHKCKOT0 Hapo/a;
chOpMHPOBAaHHOCTbI0 ~ HPAaBCTBEHHOI'O  CO3HAHWS, STUYECKOTO II0OBe/eHUs,
CBSI3aHHOT'O C TIPaKTUYEeCKUM MTPUMEHEeHUeM JOCTHMXKEeHUW HayKHU U IesiTeTbHOCThIO
yUEHOT0; 0CO3HAHKEM JINUHOTO BKJIaZia B IIOCTPOEHWe YCTOMUHUBOTO OyayIriero.

JCTeTu4YecKoe BOCIIUTaHue:

5CTeTUYECKMM OTHOIIEeHWEM K MHUPY, BK/KOUasi 3CTETUKY MaTeMaTUueCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pelLleHnH, pacCy>KJeHUl;
BOCITPUUMYMUBOCTBIO K MaTeMaTUUECKUM acClieKTaM pa3/IMuHbIX BU/IOB UCKYCCTBa.

dusnyeckoe BOCIUTAHME:

chOpMHUPOBAaHHOCTBLIO YMeHMSI TPUMEHSATb MaTeMaTHuecKue 3HaHUsS B
HMHTepecax 3/J0pOBOro U 6e3omacHoro obpasa >KM3HH, OTBETCTBEHHOT'O OTHOITIEHUS
K CBOEMY 3/I0POBBIO (3/10pOBOe TMHTaHHWe, COA/TaHCUPOBAHHBIA PEXKUM 3aHATHH U

OT/IbIXa, peryJisipHas (usnueckas aKTUBHOCTD); (hr3nyeckoro
COBepILIeHCTBOBAHUSI, npu 3aHATUSIX CTIOPTHUBHO-03/J0POBUTETEHOM
J1esITeTbHOCTHIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYJY, OCO3HaHWeM IIeHHOCTH TDPYZO/H00Us; WHTepecoM K
pa3/iuuHbiM  cepam  TpodeCCUOHA/NLHOW  /1eSTebHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W e€ TIPU/IOKEeHWSIMH, YMeHHeM COBepIlaTh OCO3HAHHBLIM BbIOOD
Oyayieit ipodeccry ¥ peasr30BbIBaTh COOCTBEHHbIE KHU3HEHHbIe T/1aHbl;



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MaTeMaTHueCKoMy 00pa3oBaHHIO H
camMoobpa3oBaHUIO Ha TIPOTSDKEHUUM BCeM JKM3HH; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PeLlieHHUY MPaKTUUeCKUX 3a/lau MaTeMaTUYeCKOW HarpaBIeHHOCTH.

JK0/I0ruyecKoe BOCIMTaHHUe:

c(hOpMUPOBAHHOCTBIO IKOJOTMUYECKOW KYJIbTYpbl, TOHUMaHWEM BJIUSHUS
COLIMATbHO-3KOHOMUYECKUX MPOLIECCOB HAa COCTOSIHWE MPUPOAHOU M COLMA/IbHOU
cpeibl, OCO3HaHWeM TJi00asbHOrO  XapakTepa 93KOJOTHYecKuX Mmpobsem;
OopHeHTal[iell Ha MpUMeHeHWe MaTeMaTUUeCKUX 3HaHWUM JJs pelleHusl 3ajad B
obmacTd OKpy»Karolllell cpefibl, TIJTAHUPOBAHWS TIOCTYIIKOB M OIEHKH UX
BO3MOJXXHBIX MMOC/Ie[CTBUM [IJI1 OKPY’KaroIllen Cpe/bl.

IleHHOCTH HAYYHOT'0 MIO3HAHMS:

c(hOpPMUPOBaHHOCTBI) MUPOBO33DEHUS, COOTBETCTBYIOI[EIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKu ¢  OOIIeCTBEHHOW TIPAKTHK{, TTOHWUMaHUEM
MaTeMaTU4YeCKOM HayKd KakK CQepbl uej0BeuecKoW [esTe/lbHOCTH, 3TaroB eé
pa3sBUTUS M 3HAUMMOCTU /I8 Pa3BUTUS IMBWUIM3AllMW; OBJaZIeHUEM SI3bIKOM
MaTeMaTUKU M MaTeMaTH4yecKOul Ky/JbTypOWl Kak Cpe/iCTBOM I103HaHUSI MUPa;
TOTOBHOCTBIO OCYILeCTB/ISATh TIPOEKTHYI0 M UCC/Ie[0BaTeNbCKyHO JAesiTebHOCTb
VHJVBU/ya/IbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MerTarnpeaMeTHbIe pe3y/bTaThl OCBOEHHS IMPOrPaMMbl y4eOHOTO TipegMeTa
«MaTemaTuka» XapaKTepU3yTCs OBJIaZieHeM YHUBepCaTbHbIMH
no3Haeame/abHbIMU  OeliCMBUSMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, YHUBepPCA/AbHbIMU pe2yAsiMUBHbIMU 0eliCmeusiMU.

1)  YHueepcanbHble = no3wasamesnbHble  Oelicmgusi,  obecneuusarom
¢opmuposaHue 6a308bIX KO2HUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyJcailoujee0  Mupd;  NpuMeHeHue  /02U4ecKux,
uccnedosamenbCKUx onepayuti, ymeHutli pabomams ¢ uHgopmayueti).

Ba3oBble/ioruyecKue/[eCTBUS:

e BBIAB/IATH M XapaKTepHU30BaTh CYII[eCTBeHHbIe NMPU3HAKU MaTeMaTHUUeCKUX
OOBEKTOB, TMOHATUM, OTHOIIEHUNH MEXIYy TOHATUSMH; (OPMYIUPOBATh
OTIpe/ieJieHUs]  TIOHATWUM;  yYCTaHAB/IMBATbL  CYIIIECTBEHHBIH  ITPU3HAK
K/acCU(UKAI[UK, OCHOBaHWS /i1 00OOINeHUss W CpaBHEHWS, KpUTEPUU
MPOBOJJUMOT'O aHa/T13a;

e BOCIIPUHWMATh, (OPMy/MpPOBaTH M  IpPeoOpa30BbIBaTh  CYXK/EHUS:
yTBepAUTe/IbHbIE W OTpULlaTe/IbHbIe, €AWHWYHbIE, YaCTHbIe W OOIIue;
YCJIOBHBIE;

e BBIAB/IATL  MaTeMaTUUeCKWe  3aKOHOMEDHOCTH,  B3aWMOCBSI3U U
TIPOTHUBOpeUMs B (hpaKTaX, JaHHBIX, HAOMIONEHUAX U YTBEP)KIEHUSX;



npejjaraTb ~ KpUTepUWd  [ijIsi  BbISIBJEHWs  3aKOHOMEpDHOCTeH U
MPOTHUBOPEUN;

e JenaTh BBIBOJbI C HCIOJb30BaHHWEM 3aKOHOB JIOTUKH, AeNyKTUBHBIX U
WHAYKTUBHBIX YMO3aK/HOUeHU, YMO3aK/IIOUeHHH 110 aHaIOTUH;

e TPOBO/JUTH CaMOCTOSITe/TbHO JloKa3aTebCTBa MaTeMaTUueCKUX
yTBep)XJeHUW (MpsIMble U OT MPOTHMBHOI0), BBICTPAUBAaTh apryMeHTaLUIo,
MPUBO/IUTh TIPUMEPbl U KOHTPIIpUMeEpPbI; 0O0CHOBBIBaTH COOCTBEHHBIE
CY’KZIeHUsI U BBIBO/IbI;

e BBIOMpaTh Croco0 pereHus ydeOHOW 3ajauM (CpaBHMBATh HECKOJIBKO
BapUAHTOB pellleHus], BbIOMpaTh Haubosiee TOAXOAAIIUN C YIETOM
CaMOCTOSITE/TbHO BbIZIe/IeHHBIX KPUTEPHER).

Ba3oBblenccieoBaTe/IbCKHe/JeHCTBHUS:

e WCIIO/b30BaTh BOTPOCHI KaK HCC/Ie/[0BaTe/IbCKU WHCTPYMEHT TI03HaHMS;
¢dbopMyiMpoBaTh BOIPOCH], (GUKCHPYIOIMe TPOTHBOpeure, TpobiemMy,
yCTaHaB/IMBaTb MCKOMOe M  JaHHoe, (OpMHpOBATb  TUIIOTE3y,
apryMeHTHPOBaTh CBOIO MO3ULIUI0, MHEHUE;

e TIPOBO/IUTH CaMOCTOSITe/TEHO CTJIaHUPOBAHHBIM 9KCTIEPUMEHT,
WCC/iejloBaHUe TI0 YCTaHOBJIEHWIO O0COOeHHOCTel MaTeMaTH4eCcKoro
00beKTa, SsIBJIEHUS, TIPOL[ECCA, BBISBAEHUIO 3aBUCHMOCTEN  MeXay
oObeKTaMu, sIBIEHUSIMU, TIPOLieccaMu;

e camMmocTosATeTbHO (hOpMy/IUPOBaTh 0000IIEHNST U BBIBO/BI TI0 Pe3y/ibTaTaM
MpOBeJIEHHOT0 HaOJIIO/IeHNs, UCC/e[loBaHUs, OLIeHUBAaTh [[OCTOBEPHOCTh
TOJTYYeHHBIX Pe3y/bTaToB, BLIBOIOB U 0000IIIeHNT;

e TPOTHO3MPOBaTh BO3MOKHOE Da3BUTHE TIpoLiecca, a TaKXKe BbIJBUTaTh
TIPe/ITI0/I0’KEeHHS O eT0 Pa3BUTHHU B HOBBIX YC/IOBUSIX.

Pabora c uaopmanmeii:

e BBIAB/ATH AeuivThl WH(GOPMALIMH, JaHHBIX, HEOOXOJUMBIX [T OTBeTa
Ha BOTIPOC U JJIs1 pellieHusl 3a/jaul;

e BblOMpaTh UHGOpPMAIMI® U3  WCTOUHUKOB  pa3/MUHBIX  THUIIOB,
aHa/IM3UpoBaTh, CUCTEMATU3UPOBaTh U MHTEPIPETUPOBaTh WH(OPMALUIO
Pa3/IMUHBIX BUZOB U (hOpM TIpe/ICTaB/IeHNUS;

e CTPYKTYPUPOBaTh UH(OPMALMIO, MPE/CTaB/sATh €€ B PA3IUUHBIX (opMax,
WJLTIOCTPUPOBATh rpauuecKu;

e OL|eHUBATh HaZlé>KHOCTD vHbopMaLun 1o CaMOCTOSITe/TbHO
c(opMy/IMPOBaHHBIM KPUTEPUSIM.

2)  YHueepcanbHble KOMMYHUKamueHble Oelicmeusi, obecneuugarom

C(OpMUPOBAHHOCMb COYUA/IbHBIX HABBIKO8 0OYUAOWJUXCH.

Oo1enmue:



BOCIIpMHUMMAaTb M (OPMy/NMpOBaTh CYXJEHHsS B COOTBETCTBUU C
YCJIOBUSIMHU M 1Ie/ISIMHU OOI1leHusT; SICHO, TOYHO, TPaMOTHO BBIPa>KaTb CBOIO
TOUKY 3PEHHs B YCTHBIX U MUCbMEHHBIX TEKCTaX, [aBaTb MOSICHEHUS MO
XOJy pellieHus1 3a[jauid, KOMMEeHTUPOBaTh MOIy4YeHHbIN pe3y/bTar;

B X0Zie 00Cy>KieHHs 3a[jaBaThb BOTMIPOCHI 110 CYIIIeCTBY 00CY»K/jaeMOl TeMbl,
npo6JieMbl, pelllaeMoi 3aJjauu, BbICKA3bIBaTh WeH, HalleJleHHbIe Ha TTIOUCK
pellleHUs]; COMOCTaB/sATb CBOWM CYXXJEHUS C CYXIEHUSMU [IPYTHUX
yUaCTHUKOB JAuasiora, oOHapy>KUBaThb pasjuMuve U CXOZCTBO TMO3ULMii; B
KOPpEeKTHOU (popme popMyIMpOBaTh pa3HOI/Iacusi, CBOU BO3paKeHUsI;
NpeJCTaBlATb  pe3y/abTaTbl  pelleHdss  3a/aud,  SKCIIePUMEHTa,
WCC/IeJIOBaHUSI,  TIPOEKTa;  CAMOCTOSATeNbHO  BbIOMpaTh  (dopmar
BBICTYTIJIEHUsI C YUETOM 3a/lay Mpe3eHTal[ui U 0coOeHHOCTel ay/TUTOPUH.

CoTpyaHuuecTBo:

3)

MOHMMAaTh U WCIIO/b30BaThb  TIPeMMYINeCTBA  KOMaHIHOMU U
WH/IUBUyaIbHOW pabOoThI P pelIeHrH yueOHbBIX 3a/1au; TPUHUMATh L1e/Th
COBMECTHOM JIeITeJTbHOCTH, TIJIAHWPOBATh OPraHMU3AIMI0 COBMECTHOM
paboThI, pacTipe/iensiTh BUIbI paboT, I0rOBapuBaThCs, 00CYKAATh TTPOLiecc
U pe3ynbTar paboThl; 060011jaTh MHEHUSI HECKOTBKUX JIFO/IeH;
y4acTBOBaTh B TPYIMIOBLIX hopMax paboThI (00Cy»KaeHus, 0OMeH MHEeHUH,
«MO3TOBBI€ IITYPMbl» W WHbIE); BBIMOJHATH CBOIO YacThb pabOThl M
KOODJMHUPOBaTb CBOU [I€HCTBUS C JADYTUMHM UjeHaMd KOMaH/bl;
OLIeHMBAaThb KaueCTBO CBOEro BK/ajZia B OOLIUI TPOAYKT IO KPHUTEPHSM,
chopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/I€HCTBHSI.

YHueepcaibHble  pe2yasimueHble  Oelicmeus,  obecneuusarom

¢hopmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 JAUYHOCMU.
Camoopranuszanus:

COCTaB/ISITh [JIaH, aJITOPUTM PellieHus 3a7jauu, BbIOMpaTh Crioco0 pereHus
C YYETOM UMEIOIINXCSI PECYPCOB ¥ COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBaTh U KOPPEKTHPOBAaTh BapDUAHThI PellleHU C yUETOM
HOBOW UH(OpMaLUH.

CaMOKOHTPOJIBb:

B/aZieTh HaBbIKaMM T[0O3HaBaTelbHOU pedieKCMd KaK OCO3HaHUS
COBepIlIaeMbIX [eCTBUN U MBICJIUTE/bHBIX MPOLIECCOB, UX Pe3y/IbTaTOB;
BlaJieTh crocobaMu  CaMOTIPDOBEPKH, CaMOKOHTPOJISi —Tpolecca U
pe3yJ/bTaTa pelleHus MaTeMaThueCcKol 3a/jauu;

NpeiBUeTb TPYAHOCTU, KOTOpPble MOTYT BO3HUKHYTh TIpU pelleHUH
3a/laud, BHOCUTh KOPPEKTHMBBI B [eATe/IbHOCTb Ha OCHOBE HOBBIX
00CTOATeNBCTB, JaHHBIX, HAW/JEHHBIX OITMOOK, BLISBIEHHBIX TPYAHOCTEH;



e OLIEHMBAaTh COOTBETCTBHE pe3yJbTaTa IL[elM W YCJIOBUSAM, OOBSICHITH
MPUYMHBI IOCTMXKEHUS WIW HeJOCTWKEHHUsI pe3y/bTaTOB [esiTeTbHOCTH,
HaXOJUTb OIIMOKY, aBaTh OLIEHKY MPUOOPEeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IBTATHI

10 K/TACC

OnepupoBaTh MOHSATUSIMU: TOUKA, MPsiMasi, MII0CKOCTb.

[TpyMeHATb aKCMOMBbI CTEPEOMETPUM W CJIeAICTBUS W3 HUX TPH pelleHuH
reoMeTprUUecKrx 3ajadu.

OmnepupoBaTh MOHATHUSMMU: Tlapa/l/Ie/IbHOCTb U TIePIeH/IUKY/IIPHOCTh TIPSIMbIX
Y TIJIOCKOCTEH.

KrnaccuduiimpoBaTh B3aMMHOe pacrojio)KeHWe TIPSIMBIX UM TJIOCKOCTeN B
TPOCTPaHCTBE.

OnepupoBaTh TMOHSITUSMU: [IBYTPAHHbIA yrOJ, TPaHW J[BYTPAaHHOrO YIJIa,
pebpo ABYrpaHHOrO yrja; JMHEWHBI yron ABYTPaHHOTO Yrja; TpaZlyCHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTb TIOHATUSIMA: MHOTOTDAHHUK, BBIMYK/IbI U HEBBITYKJIbINA
MHOTOT'PaHHUK, 3/IeMeHTbI MHOTOTpaHHUKaA, MPaBU/IbHbIN MHOTOTPDaHHUK.

Pacrio3HaBaTh OCHOBHbIE BW/IbI MHOTOTPAaHHUKOB (TIMpaMuzia; TIpU3Ma,
TIPSIMOYTOJTbHBIN Maparuiesnenuries, Kyo).

KnaccuduiimpoBaTb ~ MHOTOTDaHHUKHM,  BbIOMpasi ~ OCHOBaHUSI /IS
K/iaccuukanyy (BbITIyK/Ible UM HEeBBLIMyK/ble MHOTOTPAaHHUKY; TIpaBU/IbHbIE
MHOTOTDaHHUKM; TIPSIMble Y HAaKJIOHHbIE MPYU3MBbI, Mapasiieenurne/bl).

OneprpoBaTthb TIOHSITUSIMU: ceKy1ias TIJIOCKOCTh, ceueHue

MHOTOrPaHHUKOB. OObSICHITL TIPUHIIUIIBI TIOCTPOEHUsI CeueHUH, UCTI0/b3YSI

METO/] CJIe[IOB.

CTpouTh CeueHWs] MHOTOTPDAHHMKOB METO/IOM  CJiefIOB,  BBITIOJHSTh
(BBIHOCHBIE) TUIOCKHE UePTeKU W3 PUCYHKOB IIPOCTBIX OO0BEMHBIX (UTYD: BUJ
CBepxy, cOOKy, CHU3Y.

Permiath 3afiauy Ha HaXxOKAeHYUe reOMeTPUUeCKUX BEeJIMUMH 10 0Opa3iiaM Wiu
aJroOpuTMamM, TpUMeEHsi W3BEeCTHble aHa/JMTHUYeCKe MeTOAbl TIPU pelleHnur
CTaHJJaPTHBIX MaTeMaTUUeCKUX 3aJjau Ha BbIUMC/eHWe PacCTOSIHUN MeXy ABYMs
TOUKaMH, OT TOYKMA [JI0 TPSIMOW, OT TOUKM [0 TIJIOCKOCTH, MEXAY
CKpeIUBaIOI[MHUCS MPSMbIMHU.

Permath 3afiauy Ha HaXxOyK7AeHYe reoOMeTPUUeCKUX BeJIMUMH 10 obpasiiaM Wiu
aJrOpuTMamM, TIpUMeHsii W3BeCTHble aHa/JUTHUYeCKUe MeTOAbl TIpDU pelleHur
CTaH/JAPTHBIX  MaTeMaTMUeCKHMX 3aJad Ha BbIUMC/IEHWE YITIOB  MEXAy
CKPeIUBAIOI[UMUCA  TIPSIMbIMUA, MEXJy TIPIMOM U  TIJIOCKOCTbIO, MEXAY
TJIOCKOCTSIMM, IByTPaHHbBIX YTJIOB.



BbuncisiTh 00bEMBI U TUIOIIAM TIOBEPXHOCTEM MHOTOTPAaHHHWKOB (ITpU3Ma,
nipaMyjia) C TpuMeHeHHeM (OpMYJ; BBIUMC/IATE COOTHOIIEHUS MeXAy
T/IOIIA/ISIMU TIOBepXHOCTel, 00bEéMaMU MOA0OHBIX MHOTOIPaHHUKOB.

OnepupoBaTh TMOHATUSMU: CHMMETPHUSI B TIPDOCTpPAHCTBe; IIeHTP, OCb U
TJIOCKOCTh CUMMETPUU; LIeHTP, OCh U TJIOCKOCTh CUMMETPUM (PUTYPBI.

W3Bnekatb, T1ipeoOpa3oBbiBaTh W HHTEPIPETUPOBaTh WHGOPMALMI0 O
MPOCTPAaHCTBEHHBIX TeOMeTpHUUecKux (urypax, rpejicTaBIeHHYI0 Ha uepTeXkax U
PUCYHKax.

[TpumeHsITb TeomMeTpuueckue (aKThl [AJid PpellleHHs CTepeoMeTPUUeCcKuX
3a/1ay, TIpe/iNo/ararlinuxX HeCKO/IbLKO I11aroB pellieHus], ec/id YCI0BUS IPUMeHeHusI
3a/laHbl B sIBHOM (hopMme.

[IpyMeHATbL TIpOCTeMIlIe TIpOrpaMMHbIe  CpPe/iCTBAa MW 3JIeKTPOHHO-
KOMMYHHKAIJMOHHbIE CUCTEMBI IPH PellleHUU CTepeoMeTpUUeCKUX 3a1ad.

[TpuBOAUTHL TIpUMeEpPbl MaTeMaTHUeCKUX 3aKOHOMEpPHOCTell B TIpuUpojie U
JKW3HM, pacrio3HaBaTh MPOsiB/ieHHe 3aKOHOB reOMEeTPUU B UCKYCCTBe.

[TpyMeHATb TIOJlyUeHHble 3HAHWS Ha TpaKTHKe: aHaIM3UpOBaTh peasbHbIe
CUTyallud ¥ TIPUMEHSITh M3yUeHHble TIOHSTUS B TMIPOIlecce TIIOMCKa peleHust
MaTeMaThuuecKd ChOpMy/IMpPOBaHHON TIpO0J/ieMbl, MOZe/TMPOBaTh peasibHbIe
CUTyal[uM Ha $3bIKe T'eOMeTPHM, WCC/Ie[oBaTh IIOCTPOEHHbIe MOJeTH C
HCTI0/Tb30BaHHeM TeOMeTpUUYeCKHX TOHSITHM U TeopeM, arrapaTa aareOpbl; peliaTh
TpakTUYeCKye 3a/laui, CBs3aHHbIe C HAX0XK/IeHWeM reOMeTPUUeCKUX BeJTMUKH.

11 K/IACC

OnepupoBaTh TMOHATUSIMU: LAJUHAPUUECKAs TIOBEPXHOCTh, 0Opa3yroiye
LUTMHAPUYECKONW  TIOBEPXHOCTH;  I[WIMHAD;  KOHWYecKas  TTOBEPXHOCTb,
oOpa3yroiirie KOHUUeCKOl TTI0OBepXHOCTH, KOHYC; chepuuecKast TOBePXHOCTb.

Pacnio3HaBath Tena BpailieHus (LUIMH/P, KOHYC, cdepa U 111ap).

OOBSICHATH CTIOCOOBI ITOTyUeHUs Te/T BPallleHus.

KnaccuduiypoBatsk B3aMMHOe pacriosioykeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHSTUSMU: 11IaPOBOM CerMEeHT, OCHOBaHUWe CerMeHTa, BbICOTa
CerMeHTa; 111apOBOW CJIOM, OCHOBaHWe I1apOBOT0 CJI0sl, BbICOTA 11APOBOTO CJIOS;
LIapOBOU CEKTOP.

Bbruncnste  00bEMBI M TUIOMIQAM  TIOBEPXHOCTEM Teyl  BpalleHus,
reoMeTpUUYeCKUX TeJl C IpuMeHeHreM (popMyJI.

OnepupoBaTh TMOHATUSIMHU: MHOTOTPAaHHUK, BITMCAHHBIM B cdepy ¢
OMUCaHHbI O0KO0JI0 cdepbl; cdepa, BOMCaHHasi B MHOTOTPAaHHUK WM TeJlo
BpalleHusl.

BBLIUMCISTE COOTHOIIEHUsST MeXKAY TUIOIIaIsIMK TTIOBepXHOCTeH U 00bEMaMu
1oZI0OHBIX Tel.



M306paxkatb u3yuaembie (UTypbl OT DYKU U C TIPUMEHEHHeM IIPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BLITIO/THATE (BBIHOCHBIE) TIJIOCKHE UePTeKH U3 PUCYHKOB MPOCTBIX 00bEMHBIX
¢buryp: Buz cBepxy, cbOKy, CHU3Y; CTPOUTh CeueHus Tesl BpallleHusl.

W3Bnekatb, HWHTEPIPETUPOBaThL M TIpeoOpa3oBbiBaTh WHGOPMALUIO O
MPOCTPAaHCTBEHHBIX TeOMeTPHUUeCKHx (purypax, rpejicTaBeHHYI0 Ha uepTeXkax U
PUCYHKax.

OrnepupoBaTh MOHSITHEM BEKTOP B TIPOCTPAHCTBE.

BbITIO/IHATL ~ [IENCTBUSL  C/IOXKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHHS] BeKTOpa Ha UHC/I0, 00BSICHITh, KAKUMH CBOMCTBaMH OHU 00/1a/IafoT.

[TpuMeHSITh TIpPaBUJ/IO TIapasieienureza.

OmnepupoBaTh MOHATUSIMU: JeKapTOBLI KOOPJWHAThI B TIPOCTPAHCTBE, BEKTOD,
MO/ly/lb BEKTOpa, paBEHCTBO BEKTOPOB, KOOpAWHAThl BEKTOpa, YTOoa MeXAy
BEeKTOpaMH, CKaJIIpHOe TIPOor3Be/ieHre BeKTOPOB, KOJIJIMHeapHble U KOMIJIaHApHbIe
BEKTODBI.

HaxouTb CyMMy BEKTOpPOB U MPOM3Be/leHre BeKTOpa Ha UMC/I0, YTOI MeXIY
BEKTOpaMH, CKa/sipHOe TIpOou3Be/leHHe, packK/iaJblBaTh BEKTOpP 10 [JIBYM
HEeKOJIJTMHeapHbIM BEKTOpaM.

3a/1aBaTh MJIOCKOCTh YpaBHEHUEM B /IeKapTOBOI cHCTeMe KOOp/IMHaT.

[TpumeHsITb TeomMeTpuueckue (aKThl [Jid PpelleHHs CTepeoMeTPUYeCcKuX
3a/1ay, TIpe/iNo/arariinxX HeCKO/IbKO I11aroB pellieHusl, ec/id YCI0BUS IPUMeHeHUsI
3a/laHbl B sIBHOM (hopMme.

PertiaTh mipocTeliliiie reoMeTpuYeckue 3a/laud Ha TNpUMeHeHHe BeKTOPHO-
KOOpPAMHATHOTO MeTo/a.

Pemmath 3afjaud Ha [OKa3aTe/JIbCTBO MaTeMaTHUeCKMX OTHOLIeHWH U
HaxOoJK/jeHHe reoMeTpUUeCKUX BeJIMUKH 110 06pa3iiaM WM alropuTMam, IMpUMeHsIs
M3BeCTHbIe MEeTO/IbI TP PellleHUH CTaHJapPTHBIX MaTeMaTHUeCKHX 3ajau.

[TpumeHsITb ~ TpOCTeillliie TpOTrpaMMHBIE  CpeJICTBA U  3/€KTPOHHO-
KOMMYHHKALIMOHHbIE CUCTEMBI MPU PellleHUU CTepeoOMeTpPUUYeCKUX 3a/1au.

[TpuBoAUTL TIpUMeEpHI MaTeMaTUUeCKHWX 3aKOHOMEPHOCTe B TpHUPOZe U
JKW3HM, pacrio3HaBaTh MPOsiB/ieHHe 3aKOHOB reOMeTPUU B UCKYCCTRe.

[TpyMeHATb TIO/lyUeHHble 3HAHWS Ha TpaKTHKe: aHaIM3UpOBaTh peasibHbIe
CUTyallud U TIPUMEHSITh M3yueHHble TIOHSTUS B TMpPOIlecce TOMCKa pelleHust
MaTeMaThuueCcKd ChHOpPMy/IUpPOBaHHON TIpO0J/ieMbl, MOZE/MPOBaTh peasbHbIe
CUTyal[u Ha $3bIKe T'eOMeTPUM, WCC/Ie[oBaTh IIOCTPOEHHbIe MOJeTH C
HCTI0/Tb30BaHKeM TeOMeTpUUYeCKHX MOHSITUM U TeopeM, arfrapaTa aareOpbl; peliaTh
TpakTUYeCcKue 3a/laui, CBs3aHHbIe C HAX0XK/IeHWeM reOMeTpUUeCKUX BeJTUUMH.



TEMATHNYECKOE IVNTAHUPOBAHUE
10 K/TACC

Ne HaumeHoBaHHepa3je/ioB U KommuecrBouacos OnekTpoHHbIe (1{udpoBbIe)
n/n TeMIIPOrpaMMBbI Bcero KonTpoibHbIepaboThl |  00pa3oBaTe/bHbIepPecypChl
1 BBezieHue B cTepeoMeTprito 10
5 [IpsiMble ¥ MIIOCKOCTH B MPOCTPaHCTBe. 12 1
[TapanienbHOCTBIIPSIMBIX U TIJIOCKOCTEN
3 [TeprieHAMKYISIPHOCTBIIPSIMBIX U TJIOCKOCTEH 12
4 Yribl MeXay NPSIMbIMU Y TJIOCKOCTSIMU 10 1
5 MHororpaHHUKU 11 1
6 OO6BEMBIMHOTOTPaHHUKOB 9 1
7 [ToBTOpEHUE: CeueHys, paCCTOSHUSA U YIJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5




11 K/TACC

KosuecrBouacoB JJ/IeKTPOHHBbIE

(uposBbIe)
oOpa3oBaTe/IbHbIEPeCypPChI

HaumeHoBaHuepas/jeioB U
Ne ni/m

TeMIIPOrpaMMBblI Bcero KoHTpo/IbHBIEPa00THI

TenaBpaieHus 12
OOBbéEMBITEN 5 1
BekTopsl ¥ KOOpAUHATHI B TPOCTPAHCTBE 10 1

[ToBTOpEHUE, 0600ITIEHNE,

CHCTEM&TH33HHH3H8HHﬁ

OBIIEE KOJIMYECTBO YACOB II10 ITPOI'PAMME 34 3
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