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IIOACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpamMmMa ydebGHOro Kypca «I'eomeTpusi» 06a30BOTO YPOBHS /s
obyuarormuxcss 10 —11 xkmaccoB pa3paboTaHa Ha ocHoBe ®ezmepanbHOTO
rocyZilapCTBeHHOT0 00pa30BaTe/IbHOTO CTaHZapTa Ccpe/iHero obiero obpa3oBaHus,
C yuéTOM COBpPEMEeHHbIX MHPOBBIX TpeOOBaHWM, TMpeAbAB/ISIEMBIX K
MaTeMaTUueCKOMy 00pa30BaHUIO, W TPAJUI[Mii POCCHUHUCKOTO 0Opa30oBaHUS.
Peanu3aiiusi mporpamMmbl obecrieurBaeT OBJ/iaJieHHe K/IFOUeBLIMU KOMITeTEeHI[USIMH,
COCTaBJISIIOIIIUMH OCHOBY [IJIi CaMOPAa3BUTHS W HeTpepbIBHOTO 00pa3oBaHMs,
1[e/IOCTHOCTb OOITeKYy/IbTYPHOTO, JIMYHOCTHOTO W TI03HABaTE/JILHOTO Pa3BUTHS
JIMYHOCTH 00YYaroLuXCsl.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

BakHOoCTh yueOHOrO Kypca TeOMeTpUM Ha YpOBHe cpejiHero o6Irero
obOpa3oBaHus 00ycC/OB/IeHAa TIPAKTUUECKOW 3HAUMMOCTBIO MeTallpe/]METHBIX |
NIPeJIMETHBIX Pe3y/IbTaTOB O0y4YeHUsI TeOMEeTPUU B HampaBJIeHWHd JTUYHOCTHOTO
pa3BuTUs 00ydYaromuxcs, (opMupoBaHus (YHKIMOHA/JILHOW MaTeMaTUUecKou
I'PaMOTHOCTH, U3yUeHUs IPYTUX YUeOHBIX JUCIUIUIMH. Pa3BuTHe y 00ydaronyuxcs
TIPaBWIBHBIX TIPE/[CTAaBIEHUA O CYIITHOCTH U TIPOUCXOKIAEHUU T'eOMeTPUUeCKUX
abCTpakiyi, COOTHOIIEHWM peaJlbHOTO W W/Ia/IbHOTO, XapaKTepe OTPa’KeHHUs
MaTeMaTU4eCKOU HayKOW SIBJIeHUM U TIPOLeCCOB peajbHOr0 MHpa, MecTe
reoMeTpUY B CUCTEMe HayK M POJIM MaTeMaTHUYeCKOr0 MO/Ie/TMPOBAHUS B HAyUHOM
T03HAHWM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHHUIO HAYUYHOTO MHUPOBO33pEHUS
yualluxcsl, a TaKXe KaueCTB MBbIIIIIeHNs, HeoOXOAUMBIX [/ aJanTaldd B
COBpeMeHHOM 00111ecTBe.

'eomeTpust SIB/IIeTCA OAHWM M3 0a30BBIX ITPEIMETOB Ha YPOBHE CpPeJHEro
obmero o6pa3oBaHMWs, TakK KakK obOecrieurBaeT BO3MOKHOCTb H3yUeHHs Kak
JUCLIMTIIMH eCTeCTBeHHO-HayYHOUW HalpaB/IeHHOCTH, TaK U TYMaHUTaPHOM.

Jlornueckoe MbIiyieHWe, (HOpMUpyeMOe TpPH H3yYeHUd OOyUaroIuMUCs
TOHSATUMHBIX OCHOB T€OMETPUHU 1 TIOCTPOEHUH I[ETIOUKH JIOTHUECKUX YTBEPXKIeHUH
B XOZle pellleHWs] reOMeTPUUeCKUX 3a/lau, yMeHHe BBbIIBUTAaTh U OIPOBEpraTh
TUIIOTE3bl HEINOCPEeICTBEHHO HCIO/b3YIOTCS TIPU PEIIeHUH 3a/lau eCTeCTBEHHO-
HAYYHOTO [MKJIa, B YaCTHOCTH U3 Kypca (PU3MKH.

YMeHHe OPHUEeHTUPOBATbCS B ITPOCTPAHCTBE UIPAeT CYIIeCTBEHHYIO POJib BO
BCcex 00sacTsaxX feATeNbHOCTH uerioBeka. OpueHTal[ysi uesloBeKa BO BpPeMeHU U
MPOCTPAaHCTBE — HEOOXOAWMOe YCIOBHE €ro COIHMaabHOro ObiTusl, (opMma
OTPa)KEHMsI OKPY>KAIOII[eT0 MHpA, YCJIOBUE YCIIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusl  eWCTBUTENBHOCTH.  OrepupoBaHHe  MPOCTPAHCTBEHHBIMHU
obpazamu 00beAWHSET pa3Hble BUABI Y4ueOHOW U TPYAOBOM [eSTETbHOCTH,



ABJISIETCS OAHUM W3 TMPOQecCUOHaNbHO Ba)KHBIX KauecTB, MO3TOMY aKTya/ibHa
3a/jaua (OPMHUPOBaHUSI y OOYyUYarOU[UXCS MPOCTPAHCTBEHHOI'O MBIIIEHUST KaK
Pa3HOBUIHOCTU 0Opa3HOTO MBIIIEHHSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K TTPAKTHUUECKOH /IesITe/TbHOCTH TI0 MHOTHM HaTlpaB/IeHHUSIM.

Llenb ocBoeHusi TIporpaMMbl yueGHOro Kypca «I'eomeTpusi» Ha 6a3oBOM
ypoBHe o00yueHuss — o0ijeobpa3oBaresibHOe U OOIEKYJIbTYpHOE Ppa3BUTHE
obOyuaromuxcss  uepe3  obecrieueHWe  BO3MOXKHOCTH — TIppoOpeTeHUs: U
WCIOb30BaHUsl  CUCTEMAaTUUEeCKUX TeOMEeTPUYECKUX 3HAaHUU U [IeWCTBUH,
CreliU(PUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCIIELTHOTO TIPOZI0/DKeHHsI 00pa30BaHUs
T0 CIel[MaJbHOCTSIM, He CBSI3aHHBIM C MPUKJIaJAHbIM UCTI0/Ib30BaHUEM reOMeTPUH.

[TporpaMMa 10 reoMeTpuM Ha 0a30BOM YpOBHe TpeJHa3HaueHa /s
00yuaroIuXxcs Cpe/iHeid ITKOJIbI, He WUCTIBITHIBABIINX 3HAUMTE/TbHBIX 3aTPYJHEHHUM
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBaHusi. TakuMm obpa3oM, oOyuyarormiuecs Ha
6a30BOM YpOBHe JIO/DKHBI OCBOUTH 0O0II[Me MaTeMaTHUUeCcKhe yMeHUs, CBsi3aHHbIE
CO CrnerpUKON TeoMeTpUM W HeoOXOAWMbIe [T KU3HW B COBPEMEHHOM
obmmectBe. Kpome 3TOro, OHM MMEIOT BO3MOJKHOCTb W3YUUTb TeoMeTpHio Gosee
r1yboKO, ec/ii B JAajbHeiIIeM BO3HMKHET HeoOXOAWUMOCTb B TeOMeTpUUYeCKHX
3HaHUSX B MPodeCCUOHabHOU JlesITeTbHOCTH.

MocTwkeHWe 1lelM OCBOEHUs IIPOrpaMMbl 00eCITeuMBaeTCs  pelleHueM
COOTBETCTBYIOIIUX  3a/@a4. [IpUOpUTeTHBIMUA 3aZlauaMyd  OCBOEHHMS  Kypca
«["eometpun» Ha 6a30BoM ypoBHe B 10—11 K/maccax sIBJISTIOTCS:

e (QopmupoBaHue TpeACTaB/ieHUs] O TeoMeTpUU KaK 4YacTh MHUPOBOU

Ky/JbTYPbl M OCO3HaHHE eé B3aMMOCBSI3H C OKPY/KarOIIIMUM MUPOM;

e (QopmupoBaHUe MpeCTaB/eHHUs O MHOTOTPAaHHMKAaX W TejiaX BpalleHUs
KaK O B)KHEMIIINX MaTeMaTUYeCKUX MOZEeJIsIX, MO3BOJISIFOIIMX OMMUCHIBATh
Y U3yuaThb pa3Hblie SIBJIeHUs] OKPY Kaloll[ero MUpa;

e (QopmupoBaHHe yMeHHS paclio3HaBaTh Ha YepTeXKax, MOJAeNsIX U B
peasibHOM MUPe MHOTOTPaHHUKU U TeJla BpallleHus;

e OBJa/ieHMe MeTO/laMU pellleHUsl 3ajlau Ha TMOCTPOeHUs] Ha M300paKeHUsIX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHE yMeHUs OIEPUPOBaTh OCHOBHBIMM TIOHSATHUSIMH O
MHOTOTPaHHMKAX Y TeJlaX BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJaJiecHWe  aArOpUTMaMH{  pellleHHWsI  OCHOBHBIX  THIIOB  3ajady;
¢bopMrpoBaHWe yMeHHs ~TIPOBOAUTb  HeC/JIOXKHbIE  JlOKa3aTesbHble
pacCy>KIeH!sI B XOJle peIleHHsT CTepeoOMeTPHUUeCKMX 3afiau M 3ajau C
MIPAKTUUECKUM COJlepP>KaHHEeM;

e pa3sBUTHE  UWHTEe/UIEKTyaJlbHbIX U TBOPUECKUX  CIOCOOHOCTeM
oOyuaroluxcs, T03HaBaTe/JIbHONM  aKTUBHOCTH,  HCC/Ie[0OBaTebCKUX
YMeHUH, KpUTUUHOCTU MBIIIIJIEHHS;



e (opMHpoOBaHUe (byHKIMOHaTBHOM rPaMOTHOCTH, pesieBaHTHOM
reOMeTpyuu: yMeHUe pacro3HaBaTb TIPOSIBJIEHUS] TeOMeTpPUYeCKUX
TIOHATHM, OOBEKTOB U 3aKOHOMEDHOCTeH B peasibHbIX >KU3HEHHBIX
CUTyal[UsIX W TIPU U3yUeHUU APYTUX y4eOHBIX TPeJIMETOB, TIPOSIBJIEHUS
3aBUCHMOCTeM W 3aKOHOMepHOCTel, (opMy/iMpoBaTb WX Ha S3bIKe
reoMeTpUU U CO3/laBaTh FeOMeTpUYeCcKre MOJEN, MPUMEHSITh OCBOEHHbIN
reoMeTpUYeCKWd arrapaTr [Jis peLleHusl IPaKTUKO-OPUEHTUPOBAaHHbBIX
3a/ja4, UHTepIIPEeTUPOBATh U OL|eHUBATh IT0JTyYeHHbIe pe3y/bTaThl.

OT/MunTeTbHOM 0COOEHHOCTBIO TIPOTPaMMbl SIBISIETCS] BK/IIOUEHHE B KYPC
CTepeoMeTpUM B Hauaje ero u3yueHWs 3a7iay, pellaeMbIX Ha YpOBHe
WHTYUTUBHOTO TI03HAHUS, U OTpe/iesiéHHBIM 00pa3oM opraHr30BaHHast paboTa Haf,
HUMH, UTO CIOCOOCTBYIOT PAa3BUTUIO JIOTUYECKOTO M TIPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIMPYeT TMPOTeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTUBUDYET K
JanbHENIIIEMY U3YUYEHUIO TTpeMeTa.

[TpeamnoureHue OTHAETCS HATJIAJHO-KOHCTPYKTUBHOMY METOAY OOyUeHusi, TO
eCTb TeOpeTUYeCKHe 3HaHWsl UMEKT B CBOEU OCHOBe UYBCTBEHHOCTb IPeJMEeTHO-
TPaKTUYeCKOM [esiTeJIbHOCTA. Pa3BUTHe TIPOCTPaHCTBEHHBIX TIPEeACTAaBI€HUNU Y
yyalmxcss B Kypce CTepeOMeTpUU IIPOBOAMTCS 3a CUBT pelleHUs 3ajay Ha
Co3/laHMe  TIPOCTPAaHCTBEHHBIX 00pa3oB ¥ 3a7lau  Ha  OlMepUpOoBaHUe
MPOCTPaHCTBeHHbIMU 0Opa3amu. Co3zjaHue obpas3a TPOBOAUTCS C OIMOPOM Ha
HarJsiAHOCTh, a OrepyupoBaHWe 00pa3oM — B YCAOBUSX OTBJIeUeHUS] OT
HarsiJHOCTH, MbICJIEHHOT'O MU3MEeHEeHHs ero UCXOJHOr0 COZlepKaHus.

OcHoOBHBIE cozepyKaTe/ibHble TUHUM Kypca «I'eomerpun» B 10-11 kiaccax:
«MHororpaHHukn», «IIpsgmMble U IJIOCKOCTH B IPOCTPAHCTBe», «Tea BpallleHus»,
«BeKTopbl U KOOpAWHATHLI B POCTPaHCTBe». POpMUpPOBaHKe JIOTHUeCKUX YMeHUM
pacripefiesisieTcsl He TOJBbKO I10 COJep’KaTe/ibHbIM JIMHUSM, HO W MO TOJam
o0yueHuUst Ha YPOBHe Cpe/iHero 0011[ero 0Opa3oBaHusl.

Copepkanvie o0Opa3oBaHUsi, COOTBETCTBYIOIllee TpeJAMeTHbIM pe3y/bTaTaM
ocBoeHHUs1 paboueil TpoOrpamMMbl, pacTpefesiéHHBIM TI0 ToAaM OO0yueHwus,
CTPYKTYpUDOBAaHO TakuM o00pa3oM, 4YTOObI OB/aJieHMe TreoMeTpUUYeCKUMU
MOHATUSIMUA Y HaBBIKAMM OCYILECTBIISVIOCH TTOC/Ie[0BaTeIbHO U MOCTYMATe/bHO, C
cobsiroieHrieM MPUHLIMIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUSI BK/THOUA/INCh B
OO0IIyI0 CUCTeMy TeoOMeTpHUeCKHX Tpe/CTaB/eHuH 00yJaroIuxcsi, pacivpsisi U
yray06ssisi eé, oO6pa3ysi MpOUHble MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenuve reometpumn OTBOAUTCA 2 Yyaca B Hejesiro B 10 kacce v 1 yac B
Heziemo B 11 Kmacce, Bcero 3a /iBa roja ooyuenusi - 102 yueGHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBe

OcCHOBHBIE  TIOHATUS ~ CTepeoMeTpuu. Touka, Tipsmasi, ILIOCKOCT,
npocTpaHcTBO. [loHsATHe 06 aKCHMOMaTUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
aKCHOMBbI CTepeOMeTPUM U CJIe[iICTBUS U3 HUX.

BsaumMHOe pacriosiokeHue TMPsAMBIX B TMPOCTPAHCTBE: IlepeceKaroluecs,
rnapasuiesibHble Y CKpeljuBaroluiecsa mnpsmble. [lapaiiesbHOCTE TIPAMBIX U
IUVIOCKOCTeM B MPOCTPAHCTBE: TMapasule/ibHble TIpsSIMble B MPOCTPAHCTBE;
rapasuie/ibHOCTh TPEX MpPSIMBIX; MapasiiebHOCTh TIPSIMOM U TJIOCKOCTU. YTJIbI C
COHAarpaB/IeHHbIMA CTOPOHAMH; YrOJ MeXKAy TpAMBIMU B TPOCTPaHCTBe.
ITapannenbHOCTH TJIOCKOCTEH: rapasuiesbHble IJIOCKOCTY; CBOMCTBA
napajjieflbHbIX TIIOCKOCTel. [lpocTeiiiliie MpOCTpaHCTBeHHble (UTYpbl Ha
TJIOCKOCTU: TeTpa3/p, Ky0, rnapasiiesenuries; MoCTpoeHre CeUeHuH.

[TeprieHIVKYASIPHOCTh NPSIMOUW U TJIOCKOCTU: TI€PHEHUKYJ/ISPHbIE TIPSIMbIe B
TPOCTPaHCTBe, TIpsIMble T[lapa/liejibHble U TepreHJWKYJ/spHble K ILJIOCKOCTH,
NpU3HAK MEePHeHAUKY/ISPHOCTU TMPSAMOU M IUIOCKOCTH, TeopeMa O IIpsIMOM
TeprieH/IUKY/ISIPHOM TUIOCKOCTHU. YTJIbl B MPOCTPAHCTBE: Yrojl MeXAy MpsSMOU U
TJIOCKOCTBI);  ABYTPaHHbIA  yroJ, JIMHEMHBbIM Yroa [JBYICPaHHOTO  yrJja.
[leprieHAMKY/IIp ¥ HAK/IOHHbBIE: PACCTOSIHUE OT TOYKU [0 IJIOCKOCTH, PacCTOsTHHe
OT TIpSIMOM [0  TIJIOCKOCTH,  TpOeKUusi  (Qurypel Ha  IJIOCKOCTb.
[TeprieHAVKY/ASIPHOCTh ~ TIJIOCKOCTEM: TPU3HAK  TMEepHeHJUKYJISIPHOCTA  [IBYX
MJI0CKOCTel. TeopeMa 0 TPExX neprieHIUKYyJIspax.

MHororpaHHUKH

ITonsaTyie MHOrOrpaHHUKa, OCHOBHbIE 3/IeMeHTbl MHOTOIPDaHHUKA, BBIMYK/IbIe
Y HEeBBbIIYK/Ible MHOTOTPaHHUKHW; pa3BépTKa MHOrorpaHHuka. I[Ipusma: n-yrosbHas
Tpu3Ma; TPpaHW M OCHOBAHUS TIPU3MbI; MpsiMasi U HaKJIOHHAsl TIPM3MbI; OOKOBasi U
T10JIHas TIOBEepPXHOCTh TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiesieniune/; U ero CBoMcTBa. Ilupamupa: n-yronpHasg nupamujia, TpaHd U
OCHOBaHMe MUpaMU/Ibl; OOKOBasi ¥ T0JTHAsI TIOBEPXHOCTD MMPaMU/bl; MpaBUIbHAs U
yceuéHHasi MUpaMuja. OIJeMeHTbl Tpu3Mbl UM TUpamubl. IlpaBubHbIE
MHOTOTPaHHUKU: TIOHATHUE IPaBUJIbBHOIO MHOIOrpaHHUKA; IpaBU/bHasg MpU3Ma U
NpaBWIbHAs THMpaMWa; NpaBW/IbHAs TpPeyroyibHasi MNUWpaMUAa W TPaBUJIbHBIN
TeTpa3/ip; KyO. IlpejcraBieHrve O TpaBWIbHBIX MHOTOTPAaHHUKAaX: OKTa3/p,
Jozekasap v ukocaszap. CeueHus NpyU3Mbl ¥ [IUPAMU/IBI.

CumMeTpusi B MPOCTPAaHCTBE: CUMMETPHS OTHOCUTETbHO TOYKH, TIPSIMOM,
IUVIOCKOCTU.  ODJIeMEHTbl CHMMETPUU B [MpaMHUZAX, [apasuliesenuresnax,
TPaBUJ/IbHBIX MHOTOTPaHHUKAX.



BbruncsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: pébOpa, JuaroHaiv, yrJiblL
[Tnomjanse OGOKOBOM TMOBEPXHOCTU W TIOJHOW TIOBEPXHOCTH TIPSIMON TIPH3MBI,
TUIOIIaZlb OCHOBaHWM, TeopeMa O OOKOBOWM TIOBEPXHOCTH TIPSIMOM TIPU3MBI.
[Tnomazar OOKOBOW TMOBEPXHOCTU U TIOBEPXHOCTH TPaBWILHOW MHUPaMU[BI,
TeopemMa O TIUIOIIAAW YyceuéHHOW mupamuibl. [loHATHe 06 o00béMe. OOBEM
MTUPaMU/Ibl, TIPU3MBIL.

[Mogo6Hble Tema B mpocTpaHcTBe. COOTHOIIEHUs MeXAY TUIOMasIMU
TIOBepXHOCTeH, 00béMaMu TI0/JOOHBIX TeJl.

11 KJTACC

Tena BpaleHus

LnnuHapuueckas TIOBEPXHOCT, obpa3yrorue L[WIMHAPUYECKOU
TIOBEPXHOCTH, OCh I[WIMHIPUUECKOW TIOBepXHOCTH. L[UnMHAD: OCHOBaHUSA W
OoKOBasi TIOBEPXHOCTb, oOOpa3syroljas ¥ O0Cb; ILIOMaJb OOKOBOW U TIOTHOM
TIOBEPXHOCTH.

KoHnueckasi TOBepXHOCTb, 00pa3ytollirie KOHUUeCKOW MOBEePXHOCTH, OCh U
BepIllMHAa KOHUUYeCKOU MOBepXHOCTU. KoHyC: OCHOBaHMe 1 BepIlMHa, 00pa3ytolijast
U O0Ch, TIIOI[aZlb OOKOBOM W TIOJTHOM TIOBEPXHOCTU. Y CEUEHHBIM KOHYC:
oOpa3yroliye 1 BbICOTa; OCHOBAHHUS U OOKOBast TOBEPXHOCTb.

Cdepa u map: UeHTp, paAuyc, JuUaMeTp; IUIOLIA/[b TIOBEPXHOCTU CQephl.
B3anmHoe pacriosiokeHre cdepbl U TIZIOCKOCTH; KacaTesibHasi TVIOCKOCTDb K cdepe;
T/10111a/ib Chephl.

M306paskeHue Tes1 Bpall[eHHsl Ha TJIOCKOCTH. Pa3BépTKa LIWIMH/PA U KOHYyCA.

KomOWHali Tesl  BpalleHWs W MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OTMMCAaHHBIA OKOMo cdepwl; cdepa, BrUcaHHas B MHOTOTPAaHHUWK, WM TeJiO
BpallleHHsl.

[Tonsitne 06 06béMe. OCHOBHBIE CBOMCTBa 00BEMOB Tesl. Teopema 00 06bEMe
NPSIMOYTO/ILHOTO Tlapasuiesieniuniea U cneactBuss u3 Heé. OO0bEM LIMIMH[PA,
KoHyca. O6béM 111apa u 1ioijazib cepoi.

[Tomobubie Tena B mpocTpaHcTBe. COOTHOILEHUS MeXKAY TUIOIIAAsIMU
MoBepxHOCTel, 00béMaMu T0/J0OHBIX TeJl.

CeueHusi 1LwiIvMHApa (Mapa/uyielbHO W TIEPIIeHAUKY/ISPHO OCU), CeueHUs
KOHyca (Tapasijie/ibHOe OCHOBAaHHUIO U TIPOXOJsiilee uepe3 BepILUMHY), CeUeHUs
1Iapa.

BeKTOpbI M KOOPJUHATHI B IPOCTPAHCTBE

BekTop Ha M/I0CKOCTH U B TipocTpaHcTBe. CrioykKeHre U BbIUMTaHKEe BEKTOPOB.
YMHOKeHHe BeKTopa Ha urc/o. Pa3nokeHre BeKTOpa 10 TPEM HEKOMIIJIaHAPHBIM
BeKTOpaM. [IpaBWio Tapasjsefienuriefa. PelleHde 3a7iad, CBSI3aHHBIX C
NpYMeHeHHeM TIpaBUl  JEeWCTBUM C BeKTopaMu. [IpsiMOyrojibHasi —CHCTeMa



KoopauHaT B mpoctpaHcTBe. KoopauHatel BekTopa. [lpocreiiilive 3amaud B
KOOpAMHATax. Yroj Mexjy BekTopamu. CKassipHOe TpOHu3Bej/ileHHe BEeKTOPOB.
Bblunic/ieHre yrioB MeXy TIPSIMbIMU U TIOCKOCTIMU. KoOpAMHATHO-BEKTOPHBIM
MeTO/I TP pellileHWY TeOMeTPHUUeCcKrX 3ajau.



IVNIAHUPYEMBIE PE3YJIBTATBI
JINMHHOCTHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHHWsS TIPOrpaMMbI yueOHOTO IpeiMeTa
«MareMaTtrka» XapaKTepU3yTCs:

I'paxpaHckoe BociMTaHue:

cchOpMHPOBAHHOCTBIO TPaXKIAHCKOM TO3UI[MK 00yUaroIerocs Kak akTHBHOT'O
W OTBETCTBEHHOTO UjieHa POCCHHCKOTO o0OIrecTBa, Iipe/iCTaBieHUEM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/UUHbIX CTPYKTYp, SIBJI€HUH,
NpoLleiypP TPa)kJaHCKOro oOiectBa (BbIOOPBI, OMPOCHI W TMp.), YMeHHeM
B3aMMO/IeICTBOBAaTh C COLIMA/JIbHBIMA MHCTUTYTaMU B COOTBETCTBUM C WX
GyHKIMSIMU U Ha3HaUeHUEeM.

IlaTpuoTHUYecKoe BOCIIUTAHHUeE:

c(hOpMHUPOBAaHHOCTbI0 POCCUMCKOW TpaXkZAaHCKOW UAeHTUYHOCTH, YBa)KeHHsI
K TMPOIIJIOMY M HaCTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, [[eHHOCTHBIM OTHOIIIEHUEeM
K [OCTW)KEHUSIM POCCUUCKUX MaTeMaTMKOB U POCCUUCKOW MaTeMaTUueCKOu
IIKOJbI, K WCIO/b30BaHUIO 3THUX [OCTW)KEHUM B APYrMX HayKaX, TeXHOJIOTHSX,
chepax IKOHOMUKH.

JIyXOBHO-HPAaBCTBE€HHOI'0 BOCTIMTAHMS:

0CO3HaHUEM JIYXOBHBIX L[eHHOCTeu POCCHUMICKOTO HapoZa;
chOpMUPOBAHHOCTBID ~ HPABCTBEHHOT'O  CO3HAHUS, STUYECKOTO TOBeJeHwUs,
CBSI3aHHOTO C TIPAKTUYECKUM MPUMeHEeHUeM JOCT)KEHUN HayKU U 1eTe/IbHOCThIO
yU€HOT0; 0CO3HAaHKWEeM JIMYHOT0 BK/Ia/la B IOCTPOEHKEe YCTOWMUHMBOIO OyAyIIiero.

JcTeTnyecKoe BOCIUTaHHe:

3CTETUUECKUM OTHOIIIEHWeM K MUDY, BKJIIOUasi 3CTETUKY MaTeMaTUueCKuX
3aKOHOMEPHOCTEH, 00BLEKTOB, 3a/1ay, pelLleHnH, pacCyKJeHUl;
BOCITPUMMMYMBOCTBIO K MaTeMaTUUeCKUM acrieKTaM Pa3/IMUHbIX BHIOB UCKYCCTRBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBI0 YMeHUs] TIDUMEHSITb MaTeMaTUueckue 3HaHUS B
WHTepecax 3/J0pOBOro v 6e3oracHOro obpasa »KU3HH, OTBETCTBEHHOT'O OTHOILIIEHUS
K CBOEMY 37I0POBBIO (3/10pOBOe MUTaHWe, COa/TaHCUPOBAHHBIM PEXXUM 3aHATHN U

OT/bIXa, peryJisipHas (usnueckas aKTUBHOCTD); (hr3MUeCcKoro
COBepIIeHCTBOBAHUSI, npu 3aHSATUSIX CMIOPTHUBHO-03[J0POBUTEILHOM
JesiTeNIbHOCTBIO.

TpyAoBoOe BoCIIUTaHHe:

TOTOBHOCTBIO K TpPYy/ly, OCO3HaHHEM I[eHHOCTU TPYZO/00us; WHTepecoM K
pa3muuHbiM  cdepaM  TNpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TIPWIOXKEeHUsIMU, YMEeHHeM COBepIllaTb OCO3HaHHbIN BLIOOD
Oyayieii mpodeccur W peanu30BbIBaTh COOCTBEHHbIE >KU3HEHHbIE TIJIaHbI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMYy 00pa3oBaHHIO |
caM000pa30BaHUI0 Ha TMPOTSHKEHWM BCel JKHU3HU; TOTOBHOCTBIO K aKTUBHOMY
yUacCTHIO B pellleHrH TTPaKTUUeCKHX 3aJjau MaTeMaTUueCcKoW HarpaB/leHHOCTH.

JKO0J/IOTHYeCcKoe BOCIIUTaHue:

c(hOpMHUPOBAHHOCTBIO 3KOJIOTMUECKON KY/IbTYPhl, TMOHUMaHUEM BJIUSHUS
CoLMaibHO-9KOHOMHUYEeCKUX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLIMA/IbHOU
cpeibl, OCO3HaHWEM TJio0aJbHOTO  XapaKTepa 3KOJOTUYecKuxX Mpobsiem;
opveHTalMell Ha MpUMeHeHWe MaTeMaTUueCKUX 3HaHWM [iisi pellleHusl 3a/jau B
o0macTd OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKM WX
BO3MO>KHBIX TIOC/TIeICTBUM [I/Is1 OKPY>Karollel Cpefibl.

I1eHHOCTH HAYYHOTI'0 IO3HAHMS: _

c(hOpMUPOBAHHOCTBI0 MHUPOBO33PEeHUs, COOTBETCTBYIOIIIET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKU U  OOIeCTBEHHOM TIPAaKTUKH, TIOHHMaHUEeM
MaTeMaTHUeCKOM HayKd Kak cdepbl uesloBeUeCKOW [esiTe/lbHOCTH, 3TarioB eé
pa3BUTUSI U 3HAUMMOCTU [jIsi Pa3BUTHSL I1[MBWIM3ALUM; OBJIaJleHueM $S13bIKOM
MaTeMaTHKU M MaTeMaTH4yeCcKOu Ky/JbTYpOM KakK CpeJICTBOM TI03HAaHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTebCKYH0 [esiTeIbHOCTh
VHAUBUYyaJbHO U B TPYIIIIe.

METAIIPEAMETHDBIE PE3YJ/IbTATDI

MertaripejmMeTHble pe3y/bTaThl OCBOEHUs TMPOTpaMMbl yueOHOro IpeaMeTa
«MaTemaTuka» XapaKTepU3yHTCs OBJIaZileHueM YHUBepPCa/JIbHbIMU
nosHaeamenbHbIMU  OeliCMBUSMU,  YHUBEPCA/AbHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2yAsimueHbIMU O0eliCmausiMu.

1)  YHueepcaabHble = no3HaeamesbHble  Oelicmeusi,  obecneyugarom
¢opmuposaHue 6a308blX KOZHUMUBHbIX hpoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSA  OKpyJcawowe20  Mupd;  NPUMEHeHue  /102Uu4ecKux,
uccnedogamenbckux onepayuti, ymeHuti pabomams ¢ uHgopmayueti).

Ba3oBble jloruyeckKue fefCTBUS:

* BBISIBJIITh U XapaKTepU30BaTh CYIleCTBEHHbIE NTPU3HAKW MaTeMaTUYeCcKuX
O00BEKTOB, TIOHSITHM, OTHOLIEHUM MeXAy TOHSTUSIMU; (POPMYIUPOBATh
ornpejesieHUs] TOHATWM; YCTaHaB/IWBaTh  CYIEeCTBEHHbIM TMPU3HAK
K1accuyKaluy, OCHOBaHHUsS [jisi 000OIIeHUsI W CpaBHeHHsl, KpUTepUU
MIPOBO/IMIMOI0 aHa/IN3a;

e BOCIPUHUMATb, (OPMy/IUpPOBaTh U  TPeobpa3oBbIBATh  CYXKIEHUS:
yTBep/WTe/IbHbIe U OTpUlaTe/ibHble, eJWHUYHbIe, YacTHble U O0OIIue;
YCJIOBHBIE;

e BBIBJIATb  MaTeMaTHyeckKue  3aKOHOMEDHOCTM,  B3auUMOCBSI3U WU
MpOTUBOpeuMsi B (paKkTaX, [aHHBIX, HaO/MIOJeHUSIX W YTBepPXKAeHHsX;



npejjlaraTh ~ KPUTePUM  [/s1  BBIAB/IEHUS  3aKOHOMEDHOCTed U
MIPOTUBOPEYMIA;

e JleflaTb BBIBOJBI C WCIOb30BAaHWEM 3aKOHOB JIOTHKH, JeIYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/TFOUeHU, YMO3aK/TFOUeHHH 110 aHa/IOTUH;

e TIPOBOJUTH CaMOCTOSITe/TbHO Jl0Ka3aTe/bCTBa MaTeMaTUUeCKUxX
yTBepKJeHul (TpsiMble U OT TIPOTUBHOI'0), BHICTPAUBaTh apryMeHTalUIo,
TIPUBOJUTEL TIPUMEpPbl W KOHTPIPHMEPBI; O0OCHOBBLIBAaTH COOCTBEHHbBIE
CY’KIeHUsI 1 BBIBO/IbI;

e BbIOMpaTh croco0 perreHuss yuyeOHOM 3aaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHus], BbIOMpaTh Haubosiee TOAXOAALIMN C YUYETOM
CaMOCTOSITE/TLHO BbIZIe/IEHHBIX KDUTEPHEB).

Ba3oBble ucc/iejoBaTe/IbCKUe JelCTBUS:

e UCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTebCKU UHCTPYMEHT TI03HAHUS;
¢bopMy/iMpoBaTh BOIPOCHI, (PUKCUPYIOLMe TPOTUBOpeUUe, Mpo0seMy,
yCTaHaBIMBaTh HCKOMOe U  JlaHHOoe, (OpMHpOBaTb  THUIIOTe3y,
apryMeHTHPOBAaTh CBOO TIO3UIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITeJTbHO CTUTAHUPOBAHHBIM 9KCTIePUMEHT,
UCC/iejoBaHUe TI0 YCTaHOBJEHUI0 O0COOeHHOCTel MaTeMaTUueCcKoro
00BeKTa, SIB/IEHHS, TIPOIIECCA, BBLIABJEHUIO 3aBUCHUMOCTeH MEXIy
00BeKTaMH, SIBJIEHHSIMU, TIPOI[eCCAMU;

e camMmocTosTenbHO opMy/IMpoBaTh 0000IIeHUsT U BBIBO/BI TI0 Pe3y/ibTaTaM
TIpOBeJEHHOT0 HabJIIO/IeHNs, MCC/Ie[lOBaHUs, OLIeHUBaTh [JOCTOBEPHOCTh
TI0/TyUeHHBIX Pe3y/IbTaTOB, BLIBOJOB U 000011[eHHH;

e TPOrHO3UPOBATh BO3MOJKHOE pa3BUTHE TpPOIlecca, a TakKXKe BblJBUTaTh
TIPe/ITI0/I0’KEHHS O eT0 Pa3BUTHHU B HOBBIX YC/IOBUSIX.

Pabota ¢ nuadopmariueii:

e BBIABJATH AedHUIUTHI WHGMOPMAI[UH, JaHHBIX, HEOOXOJUMBIX /I OTBETA
Ha BOTMPOC U /IJisl pellieHus 3a/lauu;

e BbiOMpaTh HWHGMOpPMALIMIO W3  HCTOYHUKOB  pa3/IMUHbIX  THIIOB,
aHa/IM3UpOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPeTUPOBaTh UH(POPMAIUIO
Pa3TMUHBIX BUIOB 1 (hOpM TIpe/[CTaB/IeHUS;

e CTPYKTYPHPOBaTh MH(OPMaAIIHIO, MPE/ICTAB/ATh €€ B pa3/IMUHbIX (opMax,
WJUTIOCTPUPOBATh rpaduuecKu;

e OL|eHUBATh HaZIE>KHOCTh nHbopMaLun 1o CaMOCTOSITe/TbHO
cchopMy/TMPOBAaHHBIM KPUTEPHSIM.

2) YHueepcanbHble KOMMYyHUKamueHble Oelicmeus, obecneuugarom

C(hOpMUPOBAHHOCMb COYUA/IbHBIX HABLIKO8 00YUarOUUXCHl.

Oommenue:



BOCIIDUHMMAaTh W (OPMYy/JUpPOBaThb CYXKJEHUSI B COOTBETCTBUM C
YCJIOBUSIMU U Lie/ISIMU 0011leHusI; SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsI B YCTHBIX U MHUCbMEHHBIX TEKCTaX, [laBaTh MOSICHEHUS IO
XOJly pelleHus 3a/laui, KOMMEeHTHMPOBATh MO/IyUYeHHbIN pe3yJ/IbTar;

B X0/ie 00CY KZieHUs 3a/laBaTh BOIIPOCHI MO CYII[eCTBY 00CYK/1aeMOii TeMbI,
nipo6sieMbl, pelllaeMol 3a/jaul, BbICKa3bIBaTh U/IeH, HalleJleHHbIe Ha MOMCK
pellieHus; COTMOCTaB/SATh CBOU CYXXIEHUSI C CYXIEHUSIMU [IPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3vuve U CXOACTBO TMO3WLUH; B
KOppeKTHOU (popMe (hopMyIMpoBaTh pa3HOTIaCUsi, CBOU BO3PaKeHHSsI;
Mpe/CTaB/AATb  pe3yJibTaTbl  pelleHds  3a7aud,  SKCIEepUMeHTa,
WCC/IeIOBAaHUs],  TIPOEKTa;  CaMOCTOSITeIbHO  BbIOMpaTh  (hopmar
BBICTYTIJIEHUS C YUETOM 3a/lay Mpe3eHTal[ui U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHHUYecTBO:

3)

MOHMMaTh W WCIO/b30BaTb  TIPEMMYIIIECTBA  KOMaHAHOM U
WHAVBHU/IyaIbHOM pabOThI MPH pellleHrH yueOHBIX 3a/jau; MPUHUMATh I1e/Tb
COBMECTHOM [leSITeJIbHOCTH, TIJITAHUPOBaTh OpTraHU3AIMi0 COBMECTHOMN
paboThI, pacripesiesiiTb BULI paboT, 10roBaprBaThCs, 00CY>KJaTh ITPOLIeCC
1 pe3y/bTaT paboThl; 000011]aTh MHEHUST HECKOJIBKUX JTHO/Iel;
yuaCTBOBaTh B IPYIMIOBLIX (hopMax paboThI (06Cy»KIeHHsI, 00MeH MHEHUH,
«MO3TOBble IITYpMbI» W WHbBIE); BBITIOJIHATE CBOK YaCTb pabOThI U
KOOD/IMHUPOBaTb CBOU [I€HCTBUS C [ADYTUMHM WieHAaMU KOMaH7bI;
OLIEHWBAaTh KaueCTBO CBOETO BKJa/la B OOI[WI TPOAYKT TIO0 KPUTEPUSM,
cchopMy/IMPOBAHHBIM YUaCTHUKAMU B3aUMO/I€HCTBHSI.

YHueepcaibHble  pez2yassmueHble  Oelicmgusi,  obecneuusaiom

¢hopmuposaHue cMbIC108bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
Camoopranusanus:

COCTaBJ/ISATh I/IaH, aJITOPUTM PeIlleHus 3a[jau, BEIOUPaTh CII0CO0 pertieHus
C YYETOM UMEFOIINXCSI PECYPCOB ¥ COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTHPOBAaTh BapUAHThI PeIIeHU C YUETOM HOBOM
vH(opMaruu.

CaMOKOHTPO/Ib:

B/aZieTh HaBbIKaMW T[I03HaBaTelbHOM pedeKCMd Kak O0CO3HaHUS
COBepIlIaeMbIX JeHCTBUNM U MBICIUTENbHBIX MPOLECCOB, UX Pe3y/bTaToB;
BAa/leTb CrocobamMu  CaMOTIPOBEPKH, CaMOKOHTPOJIi —TIpoljecca U
pe3yJsibTaTa pelleHus MaTeMaTU4eCKou 3a/iauu;

Tpe/IBUIeTb TPYAHOCTU, KOTOpble MOTYT BO3HUKHYTh TIPU PpellleHHun
3a/laud, BHOCUTb KODDEKTUBBHI B /[esiTelbHOCTb Ha OCHOBE HOBBIX
00CTOATeNBCTB, JaHHBIX, Hal[IeHHBIX OIIMOOK, BBISIB/IEHHBIX TPYAHOCTEH;



e OL|eHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I1[eli U YCJIOBUSIM, OOBSICHITH
TIPUUYMHBI IOCTW)KEHUS] WM He[IOCT)KeHUs] pe3y/bTaTOB JesiTeTbHOCTH,
HaXOZWThb OMMOKY, JaBaTh OLIEHKY ITPUOOPEeTEHHOMY OITBITY.

INPEJIMETHBIE PE3YJ/IbTATDBI

10 KITACC

OnepupoBath MOHSATUSMU: TOUKA, MIPsiMasi, TIOCKOCTb.

[IpyMeHSITb aKCMOMBI CTEPEOMETPUM U CJIe[JCTBUS U3 HUX TIPU peLleHUH
reoMeTpuYecKrx 3a/iau.

OrneprpoBaTh NOHITUSIMU: MAPa/IIeIbBHOCTh U EPHEHAUKY/ISPHOCTD MPSMbIX
Y TJTOCKOCTEH.

KnaccuduimpoBate B3aMMHOe pPacroJio)KeHWe TIPSIMbIX M IJIOCKOCTEN B
TIPOCTPAHCTBRE.

OneprpoBaTh MOHATUSIMUA: [ABYTPaHHbIA yroJi, TPaHU JBYTPAHHOrO YTIJIa,
pebpo ABYrpaHHOTO yTJjia; JMHEWHBIM yTro/ ABYTPAHHOTO YIJIa; I'pajyCHas Mepa
JBYTPaHHOTO yTJa.

OrneprpoBaTh TMOHATUSIMA: MHOTOTDAHHMK, BBINYK/IbIA W HEBBITYK/bIH
MHOTOTPaHHUK, 3JIeMEHTbl MHOTOIPaHHUKA, NPABU/IbHBIM MHOTOTDaHHUK.

Pacrio3HaBaTb OCHOBHBIE BH/Ibl MHOTOTPDaHHUKOB (MHpaMufia; MpU3Ma,
TIPSIMOYTOJIbHBIN TIapasiiesienurnes, Kyo).

KrnaccuburnpoBaTb ~ MHOTOTPAaHHWKH,  BbIOMpass ~ OCHOBaHHWS IS
K/JIacCU(pUKalMd (BBINYK/JIble M HEBBINYK/Ible MHOTOTDAaHHUKHW; TMPAaBU/IbHbIE
MHOTOIDaHHUKHY; TIPSIMble Y HAK/IOHHBIE MIPU3MBbI, Tapasliefenuresbl).

OnepupoBath MOHATUSMU: CEKYIllasi JIOCKOCTh, CeUeHre MHOTOIPaHHUKOB.

OOBSACHATDL TIPUHLIUIIBI ITOCTPOEHUS CEUEHUH, UCITI0/Ib3YST METO/] CJIeJIOB.

CTpouTh CeueHWs] MHOTOIPAaHHUKOB METOJOM  CJIe[JOB,  BBITIO/HSTh
(BBIHOCHBIE) TIIOCKHE UYepTe)KW W3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (UTYD: BUJ
CBepXy, COOKY, CHHU3Y.

Pemmath 3alaui Ha HaXOXK/IeHHe reOMeTPUUeCKUX BeJTMUMH 10 obpasijaM Wiu
arOpUTMaM, TPUMEHSII W3BECTHbIe aHAJIMTUUECKHWe MEeTO/bl TpPU pelleHUH
CTaHAAPTHBIX MaTeMaTUueCKUX 3a/lau Ha BbIUMC/IEHWe PAaCCTOSTHUN MeXAy ABYyMs
TOUKaMH, OT TOYKM [0 TpPsIMOM, OT TOYKHM [0 I[UIOCKOCTH, MEXIY
CKpeI[MBaIAMUCS TTPSIMBIMHU.

Periath 3a7iauy Ha HaxOyKZeHWe TeOMeTPHUYeCKUX BeJIMUMH 10 0OpasiiaM Wix
arOPUTMaM, TpPUMEHsIS M3BEeCTHble aHa/JUTUUYeCKhe MeTOZbl TpU pelleHUU
CTaHAAPTHBIX MaTeMaTUUeCKMX 3aJad Ha BbIUKWC/IEHHWe YIJIOB  MeXIy
CKpEI[MBAIOIMMUCST TIPSAMBIMM, MeX/Jy TIPSIMOM M  IIJIOCKOCTBbIO, MEX/y
TJIOCKOCTSIMM, IByTPaHHBIX YTJ/IOB.



Bbruncsiate 06bEMbI U TI/IOIIA[U TTOBEPXHOCTEM MHOTOrpaHHUKOB (TIpH3Ma,
nvpamMuzia) C TpuMeHeHueM (GOpMYyJ/; BBIUMC/IATH COOTHOLUEHUS MEXAY
TUIOILAZISIMU TIOBepXHOCTel, 00béMamu 10J0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUAMM: CHMMeTpPUSI B IIPDOCTPAHCTBE; LIeHTP, OCb U
IJIOCKOCTh CUMMEeTPHH; LIeHTP, OChb U IJIOCKOCTb CUMMETPUU (DUTYDBI.

V3BnekaTh, TmpeoOpa3oBbiBaTb M UHTEPIIPETUPOBaTh MH(POPMALIMI0 O
MPOCTPAaHCTBEHHBIX TeOMeTPUYeCKUX (Urypax, rnpezCTaBlIeHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMeHATH reomeTpuyeckue (HakTbl [Ji pelleHHs CTepeoMeTpUYeCKUX
3a/,a4, MpeAroararwluxX HeCKOJIbKO 11aroB pelleHus], eC/Iu yC/I0BUS IPUMeHeHNs
3a/laHbl B IBHOM (hopMe.

[IpumeHAT,  TpoCTellllMe TIpOrpamMMHbIe  CpefCTBa W 3JIeKTPOHHO-
KOMMYHUKALMOHHBIE CUCTEMBI [IPU PelleHnH CTepeoMeTpUYeCcKrX 3aad.

[TpuBoguTE TpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeW B IIpUpOZe |
)KW3HU, pacrio3HaBaTh MPOSIBJIEHNE 3aKOHOB F'eOMeTpPHH B UCKYCCTBe.

[IpuMeHATh TO/yYeHHble 3HAHUSl Ha IIPAKTHKe: aHa/JW3UpPOBaThb peasbHble
CUTyalluM W TPMMEHSTb W3yueHHble TOHATUS B IIpoLlecce IIOMCKa peLleHus
MaTeMaTHUeCcKd C(OpMy/JIMpOBaHHOW MpobseMbl, MOJeNMpoBaTh peasbHble
CUTyallUM Ha sA3bIKeé TeOMeTpUH, WCC/Ie[0BaTb I[IOCTPOEHHbIE MOJENU C
MCTI0/Ib30BaHNEM reOMeTPUUYeCKUX TIOHSITUM U TeopeM, arrapara aare0pbl; peliarhb
IIpaKTUYeCKHe 3a/lauu, CBsI3aHHble C HAaXO0XKeHNeM reOMeTPUYeCKUX BeJIMUKH.

11 K/TACC

OmnepupoBaTh TMOHATUSMU: IL[WIMHAPUUECKasi TOBEPXHOCTb, 0Opa3yrolye
[[WIAHIPDUUECKON  TIOBEPXHOCTW;  IIWIMHADP;  KOHWYeCKas  TTOBEPXHOCTb,
oOpa3ymoilye KOHUUeCKOl TTOBepXHOCTH, KOHYC; cepryecKasi TOBepXHOCTb.

Pacrio3HaBath Tesia BpailleHus1 (LIUIUHAP, KOHYC, cdepa U 11ap).

OOGBsSICHITL CTIOCOOBI TTOJTyUeHUs TeJl BPall[eHMUsl.

KnaccuduimpoBath B3auMHOe pacriosioykeHre chepbl U MI0CKOCTH.

OneprpoBaTh MOHATUSIMU: 111aPDOBOI CErMeHT, OCHOBaHMe CerMeHTa, BhICOTa
CerMeHTa; 111apoBOM CJIOM, OCHOBaHMe IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbruncisite 00bEMBI UM TUIOIIQAM  TIOBEPXHOCTEM Tel  BpallleHus,
reoMeTpUUeCKHX Tesl C IpuMeHeHreM (Hopmyii.

OnepupoBaTh TIOHSATHUSIMA: MHOTOTDAaHHMK, BIMCAHHbIH B cdepy U
OTMCaHHBbIA OKOJI0 cdepbl; cdepa, BNMCAHHAsE B MHOTOTPDaHHUK W/IW TeJjio
BpalleHusl.

BbIUUC/ISTE COOTHOIIIEHUS] MeXKIY TLIOL[aAsIMU TIOBEPXHOCTeN U 0O0bEéMaMu
MO/I00HBIX Te.



M306paxkaTh u3yuaembie (UTYpbl OT PYKA U C TIPUMEHEHHEeM ITIPOCThIX
YepTEKHBIX UHCTPYMEHTOB.

BLITIO/THATE (BBIHOCHBIE) TIJIOCKHE UePTeXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Buz cBepxy, COOKy, CHU3Yy; CTPOUTH C€UeHHs TesT BpallleHusl.

V3BriekaTtb, HWHTEPIPETUPOBaTh U IIpeoOpa3oBbiBaTh WHGOPMALUIO O
MIPOCTPAHCTBEHHBIX MeOMeTpUUeCKUX (pUrypax, mpeCTaB/JeHHYI0 Ha uepTe)kax U
PUCYHKaX.

OrnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BLITIOSTHATE  @MCTBUS  CIOXKEHUs] BEKTOPOB, BLIUWTAHUSI BEKTOPOB U
YMHOKeHUsI BeKTOpa Ha UMCI0, 0ObSICHATb, KAKUMU CBOMCTBaMU OHH 00/1a/1atoT.

[TpuMeHSITh TIpaBU/IO Tapaslienenuresa.

OrnepupoBaTh MOHATUSIMU: [€KapPTOBbI KOOPJMHAThI B IPOCTPAHCTBE, BEKTOP,
MO/Iy/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOOpDJWHAaThl BEKTOpa, YIrOa MEXIy
BEeKTOPaMH, CKaJIipHOe TIPOM3Be/leHre BeKTOPOB, KOJTMHeapHble U KOMILJIaHapHbIe
BEKTOPBI.

HaxomuTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTOT MeXy
BEeKTODaMHU, CKaJIipHOe TIpOM3Be/leHHe, pacKIafibiBaTb BEKTOD 10 JABYM
HEeKOJIJTMHeapHbIM BEKTOpaM.

3aJjaBaTh MJIOCKOCTh YpaBHEHHWEM B /IeKapTOBOM CUCTeMe KOOp/MHaT.

[IpumeHsITb TeoMeTpuueckue (aKThl [AJi pellleHuss CTepeoMeTpPUUecKuX
3a/ja4, MpeAToararwluX HeCKOJIbKO I1aroB pellleHus, eC/Ti yC/IOBUS TIPUMeHeHMUs]
3a/laHbI B IBHOU (hopMe.

PeriaTh mpocTeliliiue reoMeTpuueckue 3aJjlaud Ha TIpUMeHeHue BeKTOPHO-
KOOPAUHATHOTO MeTO/a.

Pemath 3afjaud Ha [0OKa3aTe/JibCTBO MaTeMaTHMUeCKUX OTHOIIeHUM U
HaxXoX/leHre TeOMeTpUUeCKHUX BeJIMUKH 10 06pasijaM Wiv aaroputMam, IpUMeHsis
M3BeCTHbIe MeTO/IbI TIPU pellleHuH CTaHAApTHBIX MaTeMaTUueCKUX 3a/au.

[IpuMeHsITb  TIpOCTeiilliie TIpOrpaMMHbIe  CpeACTBa U 3JIeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI NP PellieHWH CTePeoMeTPUUYeCcKHX 3aJad.

[TpuBogUTL TIpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTe B TMpUpOZe U
»KWU3HU, pacrio3HaBaTh MPOsiB/ieHUe 3aKOHOB I'eOMeTpHH B UCKYCCTBe.

[IpuMeHsITh TIONyYeHHble 3HaHUSI Ha TIPAKTHKe: aHa/JM3UPOBAThb peasbHbIe
CUTyal[id W TIPUMEHSITh U3yueHHbIe TIOHSATHS B TIpollecce TIOMCKA pelleHuUs
MaTemMaThueckd C¢hOpMyJMPOBaHHON MpobJemMbl, MO/|e/IMpOBaTh  peasibHbIe
CUTyalluM Ha s3blKe TeOMeTpUu, UCC/Ie[oBaTh TIOCTPOEHHbIE MOZeU C
WCTI0/Th30BaHHEM TeOMeTPHUUeCKUX TTOHITUM U TeOpeM, ariiapaTa aareOpbl; peliaTh
MpaKTHUYeCKHe 3a/lauk, CBsI3aHHbIe C HAX0XKJeHUEeM TeOMeTPUUYeCKUX BeJTUUKH.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosinuecTBo 4yacos O/IeKTPOHHbIE
Ne HaumeHoBaHuUe pas/e/ioB U TeM (uudpossbie)
n/n NporpaMmsbI Bcero Koutposmpt Ipakriyeckue oOpa3oBaTe/IbHBIE
e paboTbI padoThI pecypest
1 BBeneHue B cTepeoMeTpHrIO 10
5 [Ipsimble ¥ MJIOCKOCTH B TIPOCTPAHCTBE. 12 1
[TapannensHOCTDb NPSIMBIX U MJIOCKOCTEN
3 HepneH,qmiynﬂpHOCTL MPSIMBIX U 1
MIJIOCKOCTeN
4 YTi1Bl MeXY IPAMBIMU U IJIOCKOCTAMU 10 1
5 MHoOTrOorpaHHUKH 11 1
6 OO6BEMBI MHOTOTPaHHHUKOB 9 1
7 [ToBTOpEHME: CeueHUs], paCCTOSIHUS U YIJIbI
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

Ko/mmuecTBo yacoB JJIeKTPOHHbIEe
HaumeHoBaHue pa3je/ioB U TeM (uucdpossbie)
Ne i/ KoHTpo/ibHBI IIpakTHyeckue
nporpamMMsbI Bcero o0Opa3oBaTe/bHbIE
e padoThI padoThI
pecypchl
1 Tena BpaleHus 12
2 OO6BEMBI Ten 5 1
3 BekTopbl U KOOpAUHATEI B [IPOCTPAHCTBE 10 1
4 [ToBTOpEHME, 0600IIEHHE, .
CHCTeMaTH3al[ysl 3HaHUN
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0




YYEBHO-METOJNMYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» MateMaTHKa: ajqrebpa 1 Hayajla MaTeMaTU4YeCKOTro aHasii3a, reoMeTpusl.
['eometpus, 10-11 knaccel/ AtanacsiH JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuroHepHoe o61ecTBo «M3maTesbcTBO «I1pocBelijeHre»

METOJNYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

IO ®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBbI CETH
NHTEPHET

KoncTpykTop pabourx nporpamm https://workprogram.edsoo.ru

POII https://resh.edu.ru

OI'AQY AI10 «Akanemus Munnpocsewjenusi Poccum» https://urok.apkpro.ru

OI'MC «Most mikona» https://myschool.edu.ru
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