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ITIOSACHUTEJ/IbHASA 3AITNCKA

Pabouass mporpamMma yue6HOro Kypca «I'eomeTpusi» 06a30BOTO ypOBHS IS
obyuarorifuxcss 10 —11 kmaccoB pa3paboraHa Ha ocHoBe @efepasibHOTO
rocy/lapCTBeHHOTro 00pa30BaTe/IbHOTO CTaHAApTa cpefiHero obiero obpa3oBaHus,
C yuéTOM COBpeMeHHbIX MHPOBBIX TpeOOBaHWM, TMpeAbsAB/IAEMbIX K
MaTeMaTHYeCKoMy 00pa30BaHHWIO, W TPaJULIMKA POCCUMCKOr0 00Opa3oBaHMS.
Peanu3arysi porpaMMbl o0ecrieurBaeT OBJlaZieHHe K/TFOUeBBLIMH KOMITeTEHIUSIMH,
COCTaBJISIIOIIIUMH OCHOBY /IJIi CAMOPA3BUTHSI W HeTpepbIBHOTO 00Opa3oBaHUS,
1[e/IOCTHOCTb OOII[eKy/IbTYypPHOTO, JIMYHOCTHOTO W TI03HABaTe/JbHOTO Da3BUTHS
JIMYHOCTH 00yYaroIKXCSl.

NE/IN N3YUEHUSA YYEBHOI'O KYPCA

Ba)KHOCTh yueOHOrO Kypca TeOMeTpUM Ha YpOBHe cpeAHero o0Iiero
obOpa3oBaHusi 00ycC/oOB/ileHAa TPAKTUUeCKOW 3HAUMMOCTBIO MeTarpeJMeTHBIX WU
IIpeIMETHBIX Pe3y/IbTaTOB O0yueHHs T'eOMEeTpPUM B HampaB/eHWH JIMYHOCTHOTO
pa3BuTHSI oOyuvarouxcsi, (opmMupoBaHus (DYHKIMOHA/JILHOM MaTeMaTHueCKOn
I'PaMOTHOCTH, U3yUeHusl IPYTuX yueOHbIX JUCIUTUIMH. Pa3BuTHe y 00ydarouuxcs
TIPaBWIBHBIX TIPE/ICTaB/eHUA O CYIITHOCTH U TIPOUCXOXKIEHUU TeOMeTPUUeCKUX
abCTpakiyii, COOTHOIIIEHWM peajibHOTO W W/Iea/IbHOTO, XapaKTepe OTpa)KeHUs
MaTeMaTUYeCKOW HAayKOW SIBJIGHWA U TMPOLeCCOB peajibHOr0 MHUpa, MecTe
reoMeTpUY B CUCTeMe HayK M POJIM MaTeMaTHuecKoro Mo/[e/TMPOBaHUS B HAyYHOM
TO03HAHUM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYUYHOTO MUPOBO33pEHUS
yualuxcsi, a TakKKe KauyecTB MbIIUIeHHsI, HeOOXOJUMBIX /I aJanTalid B
COBpeMeHHOM 00i11iecTBe.

['eomeTpusi sB/ISIeTCS OAHUM U3 0A30BBIX TIPEMETOB Ha YPOBHe CpeJHero
obmiero oOpa3oBaHus, TaK KakK o00ecreurMBaeT BO3MOXXHOCTb H3YUEHHSI KakK
JUCIUIUIMH eCTeCTBeHHO-HayYHO! HarpaB/ieHHOCTH, TaK U T'YMaHHUTapHOM.

Jlornueckoe MbIlieHde, GOpMUPyeMoe TPy H3yYeHUd OOYJaroIUMUCS
TIOHSTUMHBIX OCHOB T€OMEeTPUU 1 TIOCTPOEHHUH 1[eTIOUKH JIOTUUeCKUX YTBEPXKIeHUH
B XOZle pellleHUs reoOMeTPUUeCKUX 3afiau, yMeHHe BbIIBUTaTh U OMpOBepraTh
TMITOTEe3bI HEIMOCPeCTBEHHO HCIIOJIB3YIOTCS TIPU PEIleHWH 3a7iau eCcTeCTBeHHO-
HayYHOTO 1MK/Ia, B YaCTHOCTH M3 Kypca (DU3UKH.

YMeHHe OPUEeHTHPOBAThCS B TIPOCTPAHCTBE UIPAeT CYIeCTBEHHYIO POJib BO
BCcex 00sacTsaxX fAesTenbHOCTH uesioBeka. OpueHTalysi ueoBeKa BO BPeMeHU U
TPOCTpaHCTBe — HeoOXo/AUMOe YC/IOBHe ero COLMa/JbHOTO ObiTHsA, ¢dopMa
OTPa)KEeHHsI OKPY’KaroIllero Mupa, YCIOBHE YCITEITHOrO IMO3HAaHWUS M aKTHUBHOTO
npeoOpa3oBaHusl  AelcTBUTeNBHOCTH.  OriepupoBaHHe  MPOCTPAaHCTBEHHBIMU



obpa3amMu 00bemUHSET pa3Hble BHABI yU4eOHOM U TPYJOBOHM [IeATe/LHOCTH,
ABJISIETCS. OAHUM W3 TMPOQecCUOHabHO Ba)KHBIX KauecTB, MO3TOMY aKTya/bHa
3afiaua (GopmMHupoBaHUsl y 0OyuarolMXCs MPOCTPAHCTBEHHOI'O MBbIILIEHUST Kak
Pa3HOBUAHOCTA OOpPA3HOTO MBIIIJIEHHsI — CYIL[eCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K MPAKTHUUeCKOM AesITeTbHOCTH TI0 MHOTHMM HaTlpaBJ/IeHHUSIM.

Llenb ocBoeHusi mporpammbl yueOHoro Kypca «['eomeTpusi» Ha 6a30BOM
ypoBHe o00yueHusi — oOijeobpa3oBarenbHoe U OOIIEKY/IbTYpHOE pa3BUTHE
oOyuaromxcst ~ uepe3  obecrieueHWe  BO3MOXKHOCTU  TpUoOpeTeHusi U
WCIIO/Ib30BaHUsI  CUCTEMAaTUUeCKUX TeOMeTPUYECKUMX 3HaHUM U [IelCTBUH,
CelUPUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCIIELTHOTO TTPOJ0/DKeHrs: 00pa30oBaHUS
TI0 CTIeLUaTbHOCTSIM, He CBSI3aHHBIM C TIPUKJ/IaIHBIM HCTIOIb30BaHHUEM reOMeTpPHH.

[lporpamMa 10 TeoMeTpuu Ha 0a30BOM ypOBHe TIpeAHa3HaueHa [ijIs
00yuaroIuXcs Cpe/iHell IITKOJIbI, He WCTBITHIBABIINX 3HAUMTE/IbHBIX 3aTPYJHEHUM
Ha ypOBHe OCHOBHOrO 00iijero obpa3oBanus. TakuM oOGpa3om, obyuaroriuecs: Ha
0a30BOM YypOBHe /IO/DKHBI OCBOUTH OOIIMe MaTeMaTUueCKWe YMeHHsl, CBsi3aHHbIe
co crequduKOM TeoMeTpUM U HeoOXOAUMble [Jisi >KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTb HM3YUUTb IeOMeTpHi0 Ooree
r1yb0KO, ecyii B JAajbHeiIIeM BO3HUKHET HeoOXOAUMOCTb B TeOMeTpUYEeCKUX
3HaHUAX B MPO(ECCUOHATBHOM JesITeTbHOCTH.

HocTiwkeHne 1ieJidi  OCBOEHHsI TPOrpaMMbl  00ecrieurBaeTCsi pelleHreM
COOTBETCTBYIOIIMX  3ajay. [IpUOpDUTETHBIMM 3aJjayaMd OCBOEHHSI  Kypca
«["eomeTpun» Ha 6a30BoM ypoBHe B 10—11 K/1accax sIBJITIOTCS:

e (opMupoBaHWe TIpeJCTaB/eHUS O TeOMeTPUM KaK YaCTH MHUPOBOU

KyJbTYPbl U OCO3HaHUe eé B3aUMOCBSI3U C OKPY KarOIUM MUPOM;

e (QopmupoBaHHe MpeACTaB/ieHHUsS O MHOTOTPAaHHMKAaX W TejiaX BpalljeHUs
KaK O Ba)KHEMIIINX MaTeMaTUYeCKUX MOJEeJIsX, MO3BOJISIIOIINX OMUCHIBATh
Y U3y4aThb Pa3Hble sIBJIEHUS OKPY)KAIOIL[ero MUPa;

o (opMupoBaHMe YMeHHUs paclio3HaBaThb Ha 4YepTe)kaxX, MOZensiX U B
peasibHOM MUPe MHOTOTPaHHUKU U TeJla BPallleHus;

e OBJa/ieHHMe MeTO/laMU pellleHUsl 3a7lau Ha TMOCTPOeHUs] Ha U300paKeHUsIX
MIPOCTPaHCTBEHHBIX (PUTYD;

e (QopmupoBaHHe yMeHUs OIEPUPOBaTh OCHOBHBIMH TIOHSATHUSIMH O
MHOTOTPaHHUKAX U TeJiaX BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJaJiecHWe  aJroOpUTMaMH  pellleHWsI OCHOBHBIX  THIIOB  3ajady;
dbopmMHupoBaHWe yMeHHWs TIPOBOJUTH  HECJO)KHbIe  J0Ka3aTesbHbIe
paccyxZieHusi B XOjle pellleHusi CTepeoMeTpuuecKuX 3aJad M 3ajay C
TIPAKTUUECKUM CO/lep>KaHHeM;



e pa3BuUTHE VHTEe/UIeKTYaJbHbIX M TBOPYECKUX criocobHOCTeM
oOyuaroluxcs, Tl03HaBaTe/bHONW  aKTUBHOCTH, HCC/Ie/[0BaTe/IbCKUX
yMeHUI, KPUTUUHOCTH MBIIILIEHUST;

* (hopMHpOBaHUe (hyHKI[MOHATbHOMU rPaMOTHOCTH, pesieBaHTHOU
reoOMeTpyuu: yMeHue pacro3HaBaThb TIPOSIBJIEHUSI TeOMeTpUUeCKHX
TOHATUM, OOBEKTOB W 3aKOHOMEpDHOCTell B peanbHBIX JKW3HEHHBIX
CUTyalUsiX M TIPU U3yUeHUU JPYTUX y4yeOHBbIX TpeJMeTOB, TPOsBIEHUs
3aBUCMMOCTed M 3aKOHOMEpPHOCTel, ¢opMy/iMpoBaTb HMX Ha SI3bIKe
reoMeTpUU U CO3/laBaTh TeOMeTpruUecKre MOJe/u, MPUMeHSITh 0CBOeHHbIN
reoMeTpUYeCcKUl amnmapar JJjs pellieHHsi MPaKTUKO-OPUEHTUPOBAHHbBIX
3ajla4, UHTepIIPeTUPOBATh 1 OLIeHHWBATh T0J/yUeHHbIe pe3y/bTaThl.

OTmurTe/IbHOM 0COOEHHOCTBIO TIPOrpaMMbl SIBJISIETCST BKJ/IFOUEHHE B KYpC
CTepeOMeTpUMM B Hayajle ero Wu3yueHus 3ajay, pelllaeMblXx Ha YpOBHe
WHTYWUTHUBHOTO TI03HaHMSI, U OTipe/ie/IEHHBIM 00pa30M opraHu30BaHHasi paboTa Haj
HUMH, UTO CMOCOOCTBYIOT pa3BUTHIO JIOTUUECKOTO U TIPOCTPAHCTBEHHOTO
MBILLIEHNs], CTUMY/IMPYeT MpOTeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JanbHeuIeMy U3yueHuto rpeameTa.

[TpeamouTteHre OTJAETCS HATJIHO-KOHCTPYKTUBHOMY MeTOAy OOyueHusi, TO
eCTb TeoOpeTUYecKre 3HaHWs UMEeIOT B CBOe OCHOBe UyBCTBEHHOCTb IpeJMeTHO-
MPAKTUUeCKON [leATeNlbHOCTU. Pa3BHTHE MPOCTPAHCTBEHHbIX IMPe/ACTaBIeHUN Yy
yuyaluxcsi B Kypce CTepeoMeTpUM TIPOBOJMTCS 3a CYET pellleHds 3a/au Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M 3afau Ha  OlMepUpOBaHUe
MIPOCTPAHCTBEHHBIMU OOpa3amu. Co3zaHue oOpas3a MNPOBOAWTCS C OMOPOM Ha
HarjsiIHOCT, a orepupoBaHrWe o00pa3oM — B YCJIOBUSX OTBJEUEHUS OT
HAarJisiIHOCTH, MbICJIEHHOTO U3MEeHEeHUsI ero UCXOAHOT0 COJiepyKaHusl.

OcHoBHbIE COfeprKaTesibHble JMHUM Kypca «I'eometpum» B 10-11 knaccax:
«MHororpaHHuku», «IIpsgmMble ¥ MJIOCKOCTU B MPOCTPaHCTBe», «Tejia BpallleHus»,
«BekTopel 1 KOOpMHATHI B MPOCTPAHCTBe». POpPMHPOBaHKE JIOTUUECKUX YMEHU
pacrpejiesisieTcsi He TOAbKO IO COZepKaTelbHbIM JIMHUSIM, HO U TI0 TroOAam
oOyJeHHs Ha YPOBHe cpeJHero obiijero oopa3oBaHusl.

Copep>xaHve 00pa3oBaHMs, COOTBETCTBYIOIee TpeJMeTHbIM pe3yJ/bTaTaM
ocBoeHUsi paboueli TIporpamMMmbl, pacrpeie/iEHHBIM TI0 TrojaM o0yueHus,
CTPYKTYpUPOBAaHO TakuM 00pa3oM, 4YTOObl OB/IafieHHe TreoMeTpUUeCKUMU
TIOHSITUSIMA U HaBbIKAMM OCYILECTBIISVIOCH TIOC/Ie/JOBaTe/IbHO U MOCTYMNAaTe/bHO, C
co0toieHreM MpUHLMIIA TTPeeMCTBEeHHOCTH, UTOObI HOBbIe 3HAHUS BK/IHOUAJIUCh B
00I1IyI0 CHUCTEMY TreoMeTPUYeCKUX TIpe[CTaB/leHU 00yJaroluXCs, paciliupss U
yry6sisisi eé, o6pa3ysi MPOUHbIe MHO>KECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YUYEBHOM IUIAHE

Ha u3yueHve reomMeTpuu OTBOAMTCS 2 yaca B Hefemo B 10 knacce v 1 yac B
Hezesto B 11 Kacce, Bcero 3a ABa rozia ooyuenus - 102 yueGHBIX yaca.



COAEPXXAHUE YYUEBHOI'O KYPCA
10 K/TACC

IIpsiMble U IUIOCKOCTH B IIPOCTPAHCTBe

OcCHOBHBIE  TIOHATUSL  CTepeoMeTpud. ToOuka, TIipsgMas, IUJIOCKOCTb,
npocTpaHcTBO. [loHATHEe 00 aKcHMOMaTHMUeCKOM IIOCTPOEHUM CTepeoMeTpHH:
aKCHUOMBI CTepeOMeTpHUU U CJIeICTBUS U3 HUX.

B3aumHOe pacnosiokeHue IpAMBIX B IIPOCTPAHCTBE: IlepeceKaroluecs,
rnapajuiesibHble W CKpeljuBaroluiecs Trpsamble. [lapaiienbHOCTE TIPIMBIX U
IUIOCKOCTeM B TMPOCTPAHCTBE: Tapasie/lbHble TIpsIMble B [POCTPAHCTBE;
TrapasulesIbHOCTh TPEX MpPSMBIX; Iapasijie/lbHOCTh TIPSMOM U TVIOCKOCTU. YTJIbI C
COHarpaB/IeHHbIMA CTOPOHAMH; YrOJd MeXAy TIPpAMbBIMU B TPOCTPaHCTBe.
[TapasiensHOCTB TIJIOCKOCTEN: Trapasijie/ibHble IIJIOCKOCTY; CBOMCTBa
napajjieflbHbIX TIOCKOCTel. [lpocTeiilliie TpOCTpaHCTBeHHble (UTYpbl Ha
TIJIOCKOCTH: TeTpas3/ip, Ky0, rapasisiesienuriesi; IOCTpOeHre CeueHUH.

[TeprieHIUKY/IIPHOCTb MPSMOW U MJIOCKOCTU: MePHeHAUKYJ/ISIpHbIe TIpsiMble B
MPOCTPAHCTBe, TMpsMble [apasjie/ibHble W MepreHAUKYy/IspHble K IIOCKOCTH,
MPU3HAK MEePHeHAUKY/ISPHOCTA TMPAMOU UM IUIOCKOCTH, TeopeMa O TIpsIMOU
TepIieHIUKY/ISIPHOW TUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YroJl MeXAY MPSAMOU U
TJIOCKOCTBI);  ABYTPAaHHBIA  yroJ, JIMHEMHBbIM yroa [JBYrPaHHOTO  yrJja.
[leprieHAUKY/ISIP ¥ HAK/IOHHBbIE: PACCTOSIHUE OT TOUKHU [0 IJIOCKOCTU, pacCTOsTHUe
OT TpSIMOM [0  TIIJIOCKOCTH,  TIpOeKUUsi  (uUrypel Ha  IUJIOCKOCTb.
[leprieHMKY/IAPHOCTb  TUIOCKOCTEM: TIPU3HAK MEePHeHAUKY/ISPHOCTU  [BYX
M10cKoCTel. TeopeMa 0 TpPEX mepreHAUKYJ/Isipax.

MHororpaHHUKH

[ToHATME MHOTOrpaHHUKA, OCHOBHBIE 3JIeMEHTbl MHOTOIDAHHUKA, BBIMYKJ/Ible
Y HeBbINYKJ/Ible MHOIOTPaHHUKU; pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
TpU3Ma; TpaHu ¥ OCHOBaHUS TMPHU3MBbI; MpsMasi U HaK/IOHHasi TIPU3Mbl; OOKOBast U
T0JIHas II0BEePXHOCTh TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiesienvnel; U ero CBoMcTBa. Ilupamuga: n-yrospHasgs nupamuzia, TpaHd U
OCHOBaHUe MUpaMU/ibl; O0KOBast U M0JIHasE TIOBEPXHOCTb MMPAMU/IbI; TIpaBU/IbHAs U
yceuéHHasd mnOMpaMuja. OJieMeHTbl TIpU3Mbl U nupamuibl. [IpaBuibHBIE
MHOTOTPaHHUKU: TIOHATHUE IPaBUJIbHOIO MHOIOrpaHHUKA; IpaBU/bHAasA Mpu3Ma U
NpaBWIbHAsl THMpaMW/la; NpPaBW/IbHAs TpPeyroyibHasi TNMUpaMUAa W TPAaBUJIbHBIN
TeTpasAp; KyO. IIpeacraBjieHHWe O TIPaBWIbHBIX MHOTOTPAaHHUKAX: OKTay/p,
fofekasap v ukocasap. CeyeHus TIPU3MBbI U IUPAMU/IBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTETBbHO TOYKH, TIPSIMOM,
IUVIOCKOCTU.  DJIeMeHTbl CHMMeTpUM B TIMpaMuJax, [apasulesenuriesnax,
IpaBU/IbHbIX MHOIOI'PaHHUKAaX.



BbluricieHre 3/1eME@HTOB MHOTOTPAaHHUKOB: péOpa, /AWaroHaau, YIJIbl.
[Tnomjaae OOKOBOM ITOBEPXHOCTH M TIOJHOM TIOBEPXHOCTH TIPSIMOM ITPU3MBI,
MJIOIIAa/lb OCHOBaHWM, TeopeMa O OOKOBOW TOBEDXHOCTA TIPSIMON TPH3MBI.
[Tnomjass OOKOBOM TIOBEPXHOCTH W TIOBEPXHOCTU TPABU/ILHOW TMHPAMU/bI,
TeopemMa O TIUIOIAAu yCceuéHHOW mupamubl. [loHatve 06 o0béme. OOBEM
MTUPAMU/[IbI, TIPU3MBL.

[TogobHble Tesia B rmipocTpaHcTBe. COOTHOLLIEHUST MeXAY IIOL[aAsiMU
ToBepXHOCTel, 06 bEMaMu TI0/JOOHBIX TeJl.

11 K/TIACC

Tena BpaleHus

[unuHapuueckast TTOBEPXHOCTD, obpa3ytoriye L[WIMHAPUYECKOU
TIOBEPXHOCTH, OCh I[WIMHJIPUUECKOW TIOBepXHOCTH. LIUMMHAP: OCHOBaHUSA W
OoKoBasi TIOBEPXHOCTb, oOpa3syioljasi W O0Cb; IIIO[AZb OOKOBOM M IIOTHOM
TIOBEPXHOCTH.

KoHnueckasi TOBEpXHOCTh, 00Opa3yrolie KOHUUEeCKOW TMOBEPXHOCTH, OCh M
BepIlMHA KOHUYeCKOU MOBePXHOCTH. KoHyC: OCHOBaHMe 1 BepIliHa, 00pa3yroliast
W OCb; IUIOIAAb OOKOBOW U TIOJHOW TIOBEPXHOCTUA. YCEUEHHBIA KOHYC:
obpas3ytoliye 1 BbICOTa; OCHOBaHHSI 1 OOKOBasi IOBEPXHOCTb.

Cdepa v map: LeHTpP, pajuyc, AuUameTp; IUIOL[a/lb TTOBEPXHOCTU Cdephl.
B3anMHoe pacriosioxkeHre cdepbl U IJIOCKOCTH; KacaTesibHasi TIOCKOCTh K cdepe;
noab chepsbl.

N306pa>keHue Tes BpallleHUsl Ha TVIOCKOCTU. Pa3BépTKa LUIMH/Pa U KOHYCa.

KomOuHali Ten  BpalleHWss W MHOTOTPAaHHUKOB. MHOTOTrpaHHUK,
ONMMCAaHHBIA OKOomo cdepwl; cdepa, BrUcaHHass B MHOTOTPAaHHWK, WA TeJIO
BpallleHusl.

[Torsitue 06 06béMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tel. Teopema 06 06béMe
NIPSIMOYTO/IbHOTO  Tlapajsuiesienuniesa U ciaeactBuss u3 Heé. OO0bEM LMIMHJPA,
KoHyca. O6béM 11apa U mioiajib chepsl.

[TogobHble Tesa B mipocTpaHcTBe. COOTHOIIEHUS MeXAY ILUIOL[aAsIMU
TOBEPXHOCTeH, 00BEMaMU TT0I00HBIX TeJl.

Ceuennss TwIMHApa (Tapaiie/lbHO M TIEPIIeHAMKYJISIPHO OCH), CeueHHs
KOHyca (mapasisie/lbHO@ OCHOBAaHMIO UM TIPOXO/siliee uepe3 BepIMHY), CeueHUst
mIapa.

BeKTOpbI M KOOPJUHATHI B IPOCTPAHCTBE

BeKTop Ha IJIOCKOCTH U B TIpocTpaHcTBe. CJ10’KeHHe W BbIUMTaHHe BEKTOPOB.
YMHOKeHHe BeKTopa Ha uuc/o. Pa3no)keHre BeKTOpa IO TPEM HEKOMITJTaHAPHBIM
BeKTOpaM. IIpaBWwio Tmapasiesienuresfa. PelleHWe 3afad, CBSI3aHHBIX C
NpUMeHeHreM TpaBui  JeUCTBUM C BeKTopamu. [IpsiMoyrosibHasi cucTemMa



KOOpAWHAT B TpocTpaHcTBe. KoopauHatel Bektopa. [Ipocreiinvie 3amaud B
KOOpAMHAaTax. YTOJ Mexay Bekropamu. CKasissipHOe TpOu3Be/JieHHWe BEeKTOPOB.
BbrunciieHre yriioB MexxJy NpsMbIMA U TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/, [P pelleHnH FreOMeTPUYEeCKHX 3a/ay.



IINTAHUPYEMBIE PE3YJ/IbTATBI
JIMHHOCTHBIE PE3YJ/IbTATDI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHs] TIPOTpaMMbI yueOHOTo IpeaMeTa
«MaremaTrKa» XapakKTepu3yrTCs:

I'paxxgaHckoe BocriuTaHnue:

c(hOpMHPOBAHHOCTHIO TPaXk/IaHCKOM TMO3UIL[MK 00yUarol[erocsi Kak akTHBHOTO
M OTBETCTBEHHOTO UjieHa pPOCCHUMCKOro OOIlecTBa, IIpe/iCTaB/ieHUEM O
MaTeMaTUYeCKUX OCHOBaxX (PYHKI[MOHUPOBAHUS Pa3lMUHbIX CTPYKTYp, SIBE€HUM,
TIpOLleAAyP TPa)KJaHCKOTO oOiectBa (BbIOOPHI, OIMPOCHI W Tp.), YMEHHEM
B3aMMO/IEICTBOBaTh C COLIMA/JIbHBIMA MHCTUTYTaMU B COOTBETCTBUM C UX
(YHKIMSIMU U Ha3HaUEHUEM.

ITaTpuoTHUyecKoe BOCIUTAHME:

c(hOopMHUPOBAaHHOCTbI0 POCCUNCKOW TpakZ@HCKOW WAeHTUUYHOCTH, YBa)KeHHSsI
K MPOLIOMY M HacCTOSIIIIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOLLIEHUEM
K JOCTW)XXEHHUSM POCCUHUCKUX MaTeMaTMKOB W POCCUMCKOW MaTeMaTU4yecKou
LIKOJIbI, K WCMOJIb30BaHUIO 3TUX AOCTW)KEHUM B JDYTMX HayKaX, TeXHOJIOTUSIX,
chepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBE€HHOI'0 BOCTIMTAHMS:

0CO3HAaHUEM Y XOBHBIX L[eHHOCTeu POCCHUMCKOT0 Hapo/a;
c(hOpMUPOBAHHOCTLI0  HPAaBCTBEHHOT'O  CO3HAHUS, JSTUYECKOTO TIOBeZieHUs,
CBSI3aHHOTO C TIPAKTUYECKUM MPUMeHeHUeM J0CTU)KeHHUH HayKU U [esiTeIbHOCThIO
yuéHOTr0; 0CO3HaHWEM JIMYHOTO BK/IaZia B MOCTPOeHUe YCTOMUMBOTO Oy Iyliiero.

JcTeTUUecKoe BOCIIUTAHME:

5CTETUYECKUM OTHOLLIEHWEM K MHUDPY, BK/IIOYasi 3CTETUKY MaTeMaTU4YeCKUX
3aKOHOMEPHOCTeH, 00BEKTOB, 3a7iay, pelleHuH, pacCyXJeHuH;
BOCIIPUMMYMBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pa3/M4HbIX BUOB UCKYCCTBa.

dusnyeckoe BOCIIUTAHME:

chOpPMUPOBAHHOCTLI0 YMEHUs] TIPUMEHSITb MaTemMaTuuecKue 3HaHUsl B
WHTepecax 3/J0pOBOr0 U Oe30rmacHOTo obpa3sa »KHW3HU, OTBETCTBEHHOT'O OTHOLLIEHUS
K CBOEMY 37I0POBbIO (3/10pOBOe THTaHWe, COasaHCUPOBaHHBIA PeXXUM 3aHITUN U

OTAbIXA, perysipHas (1)H31/II-IECKaH aKTI/IBHOCTL); (bI/IBI/II-IECKOI"O
COBEpPIIIEeHCTBOBAHMNA, npu 3dHATUAX CHOPTI/IBHO-OB,[[OPOBHTEHBHOﬁ
AedaTe/IbHOCTBIO.

TpyaoBoe BoCclIMTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM I1IeHHOCTH TPY/I0MH00usi; UHTepecoM K
pa3nuuHbiM  chepaM  TpodecCUOHATBLHOM  [1eATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKeHUSIMH, YMeHHEeM COBepIllaTh OCO3HaHHBIA BBIOOD
Oyayiieii mpodeccuu W peann30BbIBaTh COOCTBEHHblE »KM3HEHHbIE TIJIaHbI;



TOTOBHOCTBIO U1  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMYy 00pa3oBaHHIO U
camMo0bpa30BaHWI0 Ha TPOTSDKEHWW BCeW >XM3HU; TOTOBHOCTBIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH MMPaKTUUECKUX 3a/lau MaTeMaTHUeCKO HalpaB/IeHHOCTH.

JKo/I0rnuecKoe BOCIIUTaHKe:

c(hOpMHUPOBAHHOCTBIO 3KOJIOTMUECKON KYJbTYPhl, TMOHUMaHHEM BJIUSHUS
COLIMaTbHO-9KOHOMHUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TPUPOAHON M COIMa/IbHOU
cpeibl, OCO3HaHWeM TJ00anbHOTO  XapakTepa 9KOJIOTMYecKuX mpobiem;
OpHeHTalleld Ha TIPUMeHeHWe MaTeMaTUUeCKUX 3HaHWM i pellleHus 3a/au B
obmacTd OKpy»Karolleld cpefibl, TJIAHUPOBAHWS TIOCTYIIKOB M OLIEHKH UX
BO3MOJKHBIX TTOCJIe/ICTBUM /11 OKPY>KatoLLler Cpefibl.

IleHHOCTH HAyYHOTO MO3HAHMA: _

c(OpMUPOBAHHOCTBI0 MHUPOBO33pDEHMUs], COOTBETCTBYIOIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIECTBEHHOW TMPAKTUKH, [TOHUMaHHEM
MaTeMaTUUeCKOl HaykKu KakK cdepbl ues0BeYeCKOW [esTe/lbHOCTH, 3TalloB eé
Pa3BUTHS M 3HAUMMOCTU [yIS PA3BUTHS [UBWIM3ALMK; OBJIAIEHUEM SI3BIKOM
MaTeMaTMKH W MaTeMaTUYeCcKOW KYJbTYpOM KaK CpeJCTBOM TIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTeNbCKYI0 [1esSTeTbHOCTh
WHAWBUYyalbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHbIe pe3y/IbTaThl OCBOEHHWs ITPOrpaMMbl y4eOHOrO TpeiMeTa
«MareMaTHKa» XapaKTepU3YHOTCS OBJIa/IEHUEM yHUBepCaTbHbIMHU
nosHaeame/ibHbIMU  OeliCmeUusiMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2yAsimueHbIMU Oelicmeusimu.

1)  YHueepcanbHble  no3wasamesbHble  Oelicmeusi,  obecneuusaiom
¢opmupogaHue 6a306bIX KOZHUMUBHbIX npoyeccos obyuarouwjuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpyjxcawmujeeo  Mupd;  NpuMeHeHUe  /02UYecKUux,
uccaedosamenbCKUX onepayuti, ymeHuti pabomams ¢ uHgopmayuet).

Ba3oBble lorHYecKue JeiCTBHs:

e BBIAB/IATH M XapaKTepPU30BaTh CYI[ECTBEHHbIE MPU3HAKKA MaTeMaTUUECKUX
00BEKTOB, TMOHATUM, OTHOIIEHWN MeXAy TOHSATHUAMH; (HOPMYJ/IMPOBATh
oripefieJieHUs]  TIOHATWM;  yCTaHABIWBATh  CYIIIECTBEHHBIH  ITPU3HAK
K/accupUKaI[iK, OCHOBaHHUS /i1 0000IIeHHss W CpaBHEHMs, KPUTepUH
TIPOBO/TUMOT'O aHAJTH3a;

e BOCIIpUHWMATh, (opMynMpoBaTh U  TpeoOpa30BbIBaTh  CYXKIEHUS:
yTBepAUTe/IbHbIE W OTpHIaTe/bHble, eJUHWYHbIE, YacTHbIe W OOIIue;
YCJIOBHBIE;

e BBIB/IATH  MaTeMaTUUeCKWe  3aKOHOMEDHOCTH,  B3aWMOCBSI3U U
npoTvBOpeunss B (akTax, [JaHHBIX, HAOJIOZEHUAX W YTBEP)KIEHUSX;



npejjlaraTh ~ KPUTEPHUW [/ BBIABJIEHWS  3aKOHOMEDHOCTeH U
TIPOTHUBOPEYN;

e JefaTh BBIBOABLI C WCIOIb30BAaHWEM 3aKOHOB JIOTHKH, JeAYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/FOUeHNU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

e TPOBOJUTH CaMOCTOSITe/TEHO JoKa3aTe/lbCTBA  MaTeMaTUUeCKUX
yTBepKAeHui (TpsiMble ¥ OT MPOTUBHOI0), BhICTPaUBaTh apryMeHTal[HIo,
TIPUBOJUTE TIPUMEpPbI W KOHTPIPHUMEPHBI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIIeHUsI 1 BBIBO/IBI;

e BbIOMpaTh croco0 perreHus yuyeOHOM 3aJaud (CpaBHMBAThb HECKOJIBKO
BapUaHTOB pellleHus, BbIOMpaTh Haubosiee TOAXOAALIUN C YUYETOM
CaMOCTOSITE/TLHO BBIJIe/IEHHBIX KPUTEPHEB).

Ba3oBble Hco/1e/joBaTe/IbCKUe AeHCTBUS:

e HCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie0BAaTe/bCKU UHCTPYMEHT TI03HAHUS;
dbopMy/ipoBaTh BOIPOCHI, (PUKCUPYIOL[Me TIPOTHUBOpeYMe, Ipo0seMy,
yCTaHaB/MBaTh HMCKOMOe HW  JaHHOe, (OpMHUPOBaThb  TUIIOTE3Y,
apryMeHTHPOBAaTh CBOIO TIO3UIINI0, MHEHHE;

e TPOBOJUTH CaMOCTOSITE/TEHO CTJIaHUPOBAHHBIM 9KCTIEPUMEHT,
WCC/iejoBaHUe TI0 YCTaHOBJEHUIO OCOOeHHOCTel MaTeMaTUueCcKOro
00BeKTa, SIB/IEHHS, TIPOI[ECCA, BBLIIBJIEHHIO 3aBUCHMOCTEH MEXIY
00BeKTaMH, sIBJIEHUSIMH, TIPOIeCCaMU;

e caMocTosATeNnbHO (hOpMy/IMPOBaTh 00006I[eHNs U BBIBO/BI TI0 Pe3y/ibTaTaM
TIPOBeJEHHOT0 HAO/MIO/IeHNs, MCC/IeOBaHUs, OLleHUBaTh [OCTOBEPHOCTH
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMI;

e T[IPOTHO3WPOBATh BO3MOJKHOE Ppa3BUTHE IIPOllecca, a TaKXKe BBIJBUTATh
TIPe/ITI0/I0’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabota ¢ nuHopmarueii:

e BBIABJATL AedHUIUTHI WHGMOPMAI[UH, JaHHBIX, HEOOXOJUMBIX /I OTBETa
Ha BOTIPOC U /IS PellleHus 3a/jau;

e BbiOMpaTh UWHGMOPMALMIO W3  HCTOYHWUKOB  PA3/IMUHBIX  THUIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U UHTEPIPeTHUPOBaTh MH(MOPMAIHIO
Pa3IMUHBIX BHUIOB U (hOpM ITIpe/[CTaB/IeHUS;

e CTPYKTYPHPOBaTh MH(OPMAIIHIO, ITPECTaB/SATh €€ B pa3MUHbIX (hopMax,
WJUTIOCTPUPOBATh rpaduuecKu;

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

2)  YHugepcanbHble KOMMyHUKamueHble Oelicmeusi, obecnheuugarom

Cc(hopMUPOBAHHOCMb COYUA/NbHBIX HABLIKO8 00YUarOUWUXCH.

Ooenme:



BOCIIDUHUMAaTb U (POPMYy/JUPOBaThb CYXKJeHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/IsIMU 0011leHusI; SICHO, TOUYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3DeHHsI B YCTHBbIX W MHUCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHUS T10
XOJly pelleHus 3a/laui, KOMMEeHTHMPOBATh MO/TyUYeHHbIN pe3yJ/IbTar;

B X0/ie 00CY>KZIeHHs 3a/laBaTh BOIIPOCHI M0 CYI[eCTBY 00CYKIaeMOil TeMBbl,
nipo6sieMbl, pelllaeMoi 3a/jauu, BbICKa3bIBaTh W/eH, HalleJleHHbIe Ha TTOUCK
pellieHus; COTMOCTaB/ATH CBOU CYXIEHUSI C CYXIEHUSIMU [IPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3ivuve U CXOZCTBO TO3WLUH; B
KOppeKTHOU (popMe hopMy/iMpoBaTh pa3HOTIaCUsi, CBOU BO3PaKeHHSsI;
Npe/CTaB/iATh  pe3y/bTaTbl  pelleHds  3aJaud,  SKCIIePUMEHTa,
WCC/IeJOBaHUS],  TPOEKTa;  CAMOCTOSATeNbHO  BbIOMpaTh  (dopmar
BBICTYTUIEHUSI C YUETOM 3a/lay Mpe3eHTaluu U 0COOeHHOCTel ayAUuTOpPUH.

CoTpyaHHYeCTBO:

3)

MOHUMAaTb W WCMO/Mb30BaTh  [pEUMYyIeCcTBa  KOMaHJHOWM U
WHAVBH/IyaIbHOM pabOThI MPH pellleHrH yueOHBIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM [IeSiTeJIbHOCTH, IIJIAHUPOBaTh OPraHU3aIui0 COBMECTHOMU
paboThI, pacripesiesiiTh BUABI paboT, 10roBapyUBaThCs, 00CY»K/IaTh MPOLIECC
1 pe3ysbTaT paboThl; 000011]aTh MHEHUS HECKOJIBKUX JTHO/IeH;
y4acTBOBaTh B IPyNMoBbIX hopMax paboTsl (00CyKaeHus1, 0OMeH MHEHUH,
«MO3TOBbIe IITYPMbI» W WHBIE); BBIMIOJIHATL CBOK YacTb pabOThI U
KOODAWHUPOBaTh CBOM [IeHCTBUSI C [DYTMMH ujeHaMd KOMaH/bI;
OllIeHMBaTh KaueCTBO CBOEro BK/aZia B OOIW TMPOAYKT TI0 KPUTEpHSM,
cchopMy/TMPOBAHHBIM YUaCTHUKAMH B3aUMO/[€HCTBHSI.

YHugepcanbHble  pezynsimueHble  Oelicmeus, obecneuusarom

¢popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUUHOCTIU.
Camoopranusanus:

COCTaBJISATH I/1aH, aITOPUTM peIlleHust 3aJjauu, BbIOUpaTh CI0Cco0 perieHust
C YUETOM UMEIOIIUXCSI peCypPCOB ¥ COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTUPOBATh BapDUAHTHI pellleHni ¢ Y4ETOM HOBOM
vH(opMaluu.

CaMOKOHTPO/Ib:

BJaZileTh HaBbIKaMU T[0O3HaBaTelbHOU ped/ieKCMA KaK OCO3HaHUS
COBEpLIAaeMbIX [eHMCTBUM Y MBICJIUTENBHBIX MPOLIECCOB, UX Pe3yJ/bTaToB;
BlafeTb crocobamMy CaMOIIPOBEPKM, CaMOKOHTpOJs —TIipoljecca U
pe3yJibTaTa pelleHHst MaTeMaTUUeCKO! 3a/iauy;

Npe/IBUeTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TIDU peLlIeHU!
3a/jlauyd, BHOCWUTb KODPEKTHBBI B /[eSITeJlbHOCTb Ha OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMJEHHBIX OLIMOO0K, BBISIBJIEHHBIX TPY/JHOCTEM;



e OIL[eHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I[eId U YCAOBUSM, OOBSICHSTH
TPUYMHBI JOCTWKEHUS WIM HeJOCTW)KeHUsl pe3y/bTaTOB [esTe/bHOCTH,
HaXO/IUTh OIIUOKY, AaBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IbTATDI

10 K/TACC

OmneprpoBaTh MOHATUSIMH: TOUKa, IpsiMasi, TVIOCKOCTb.

[TpyMeHATh aKCUOMBbI CTEPEOMETPUM U CJIeACTBUS U3 HUX TIPU pelleHUH
reoMeTpUUeCKHX 3a/au.

OHepI/IpOBaTb IMOHATHUAMU: T1apaIJIEJIBHOCTD U MEPIEeHAVKYJ/IAPDHOCTD TIPAMBIX
Y TIJTIOCKOCTEH.

KnaccuduimpoBaTh B3aviMHOE pacTiOioyKeHHe TIPIMBIX W TIOCKOCTel B
TIPOCTPaHCTBE.

OnepupoBaTh MOHATUSIMU: [ABYTDaHHBIA yTOJ, TPaHW [ABYTPAaHHOrO YIJIa,
pebpo ABYrpaHHOTO yTJjia; JUHEWHBLIM yTroj ABYTPAHHOTO YIJa; I'pajyCcHas Mepa
JIBYTPAHHOT'O yTJIa.

OnepupoBaTh TIOHSATUSIMW: MHOTOTDAaHHMK, BBIMYK/JbIM W  HEBBITYKJIbIHU
MHOT'OI'PaHHHK, 3/1eME€HTbLI MHOTI'OI'DAHHHKA, HpaBI/IJ'[bH]:»Ii/JI MHOTI'OI'PaHHHK.

Pacrio3HaBaTh OCHOBHBIE BW/IbI MHOTOTPAaHHHMKOB (TTUpaMu/ia; TPH3Ma,
TIPSIMOYTOJIbHBIN Tapasiesenuries, Ky0).

KnaccubuipoBatb ~ MHOTOTDaHHWKH,  BbIOMpass ~ OCHOBaHUS  [iIs
KJ'[aCCI/I(i)I/IKaL[I/II/I (BI:;IHYKIH::IE N HEeBBLIIIYKJ/IbIE MHOI'OTDAHHUWKH,; IIDABUJIbLHbBIE
MHOTOTPaHHUKHU; TPsSIMble ¥ HAaK/IOHHbIE TIPHU3MBI, TTapasi/iesieniIeibl).

OmneprpoBaTh MOHATUSIMH: CEKYII[asi TVIOCKOCTb, CeUeHrie MHOTOTPAaHHUKOB.

OOBSCHITH TIPUHIIUTIBI TIOCTPOEHUST CEUEHUM, UCTIONb3Ys METOZ, CIe/IOB.

CTpOI/ITb ceyeHuda MHOT'OI'PaHHHUKOB MeTOA0M c1eoB, BBITIOJ/IHATH
(BBIHOCHBIE) TIJIOCKME UePTeKH W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYDP: BHJ
CBepXy, COOKY, CHU3Y.

PelniaTh 3aZiauy Ha HAXO’KZEeHHEe TeOMEeTPUUECKUX BEJIMUMH 110 00pa3iiaM Uiu
d/ITOPUTMAaM, IIpUMEHAA HW3BECTHbIE dHA/IMTUYECKHMEe MEeTOAbl IIpU pelleHNA
CTaH/JaPTHBIX MaTeMaTHUYeCKHX 3a/lau Ha BBIUMC/IEHHE PACCTOSTHUM MEeXAY ABYMsI
TOUKaM{, OT TOUKA [0 TIpIMOWM, OT TOUKA [0 TIJIOCKOCTH, MEXIy
CKPEIVBAIOIUMUCS TTPSIMBIMH.

Pemath 3d/1d4M1 Hd HaXO0XJeHWE TeOMETPUUYECKHUX BEJIMUHH I10 06pa3uaM N
aJIrOpPUTMaM, TIPUMEHSII W3BeCTHble aHaUTHUeCKWe MeTOJbI TpPH pelleHu
CTaHJAPTHBIX MaTeMaTHYeCKMX 3a/[ad Ha BbIUUC/IEHHE VIVIOB  MEeXIy
CKDEIVBAIIIMMHUCS  TIPIMBIMH, MEXAy TPSIMOH W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTAMH, ABYI'DaHHBIX YIJIOB.



Beruncsiate 06bEMBI U TI/IOIIAM TIOBEPXHOCTe MHOTOrpaHHUKOB (TIpH3Ma,
nupaMyzia) C T[pyvMeHeHueM (OopMyJ/; BBIUYMC/IATH COOTHOLUEHUS MEXZAY
TJIOLIA/IIMU TTIOBepXHOCTel, 06béMaMu 10I00HBIX MHOTOIPaHHUKOB.

OnepupoBaTth MNOHATUAMH: CHMMeETpUSI B IIPDOCTPAHCTBe; LIEHTP, OCb U
MIJIOCKOCTh CUMMETPHH; LIeHTP, OChb U IJIOCKOCTb CUMMETPUH (PUTYPBIL.

WN3Bnekatb, mnpeoOpa3oBbiBaTh U HHTEPIIPeTHPOBaTh HMH(OpPMaLMI0 O
MPOCTPAaHCTBEHHBIX TeOMeTPUYECKUX (pUrypax, rpefCTaBIeHHYI0 Ha uepTeXxax U
PUCYHKaXx.

[IpyumeHsATL reoMmeTpuyeckue ¢GakTbl /i1 pelleHdss CTepeoMeTpUUeCKUX
3a/,a4, MpeAroararluX HeCKO/IbKO 111aroB pellieHus], eC/I yC/I0BUS IPUMeHeHNs
3a/laHbl B SIBHOM (hopMe.

[IpumeHsiITp  TIpOCTeHMILIMe TIPOrpaMMHble  CpeACTBA M 3JIEKTPOHHO-
KOMMYHVKALJMOHHbIE CUCTEMBI [IPY PellleHnH CTepeoMeTpUYeCKUX 3a/ay.

[lpuBogUTH TIpUMeEpBl MaTeMaTUYeCKUX 3aKOHOMEepPHOCTeld B TIPUpPOJe U
JKW3HH, pacrio3HaBaTh MPOSIBJIEHNE 3aKOHOB FeOMETPHH B UCKYCCTBe.

[TpumeHsTh TO/lyYeHHbIe 3HAHUSI Ha TPAKTHKe: aHa/JIM3UpPOBaTh peasbHble
CUTyaluM W TPUMEHSITb W3yueHHble TOHATUS B IMpoLlecce IOMCKa peLleHus
MaTeMaTHueCcKd CQOpPMy/IUpOBaHHOW TMpob/eMbl, MoO/eNMpoBaTh peasibHble
CUTyallUM Ha sA3bIKE TEeOMETPUH, WCC/Ie[0BaTb IIOCTPOEHHbIE MOZENU C
WCTI0/Tb30BaHHEM reOMeTpUUYeCKUX TIOHSTHM U TeopeM, arrapara anarebpbl; peliarb
TIpaKTUYeCKHe 3a/lauy, CB3aHHbIe C HAXO0XKJeHMeM reOMeTPUYeCKUX BeJTMYMH.

11 KJTIACC

OmnepypoBaTh TMOHATHSAMH: I[UIMH/pUUECKas TTOBEPXHOCTb, 0Opa3ylolue
LUIUHAPUYECKONW  TIOBEPXHOCTH;  LIWIWHD;  KOHWYecKas  TOBEPXHOCTb,
oOpa3yoiye KOHMUYeCKOo TTIOBepXHOCTH, KOHYC; cepruecKkasi TOBepXHOCTb.

Pacrio3HaBath Tesa BpailleHusi (LUIMHAP, KOHYC, cepa U 11ap).

OOBACHATD CTIOCOOBI TIOSTYUeHUS TeJT BpPall[eHuS.

KnaccuduipoBaTh B3auMHOe pacrosioxKeHue chepbl U TII0CKOCTH.

OnepupoBath MOHSTHSMU: 111IaDOBOUM CErMeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; I111apoBOM CJIOM, OCHOBaHMe IIaPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Beuncnsth 00bEMBI U TUIOMIQJM  TIOBEPXHOCTeM Tel  BpallleHus,
reoMeTpUYEeCKUX TeJl C IpuMeHeHrueM GhopMy .

OnepvpoBaTh TIOHATUSMU: MHOTOTPAaHHUK, BMHUCAHHBIM B cdepy WU
OMUCaHHBIA OKO0JI0 cdepbl; cdepa, BNMCaHHasT B MHOTOTPAaHHUK WM Teso
BpalljeHusl.

BbIUMCASTE COOTHOIIIEHUST MeXKAY TIIOaISIMU TIOBEPXHOCTe U 0O6BbEMamMu
1I0ZI00HBIX Tel.



N306paxkatb u3yuaemble (UTYphl OT PYKA U C TIPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX MHCTPYMEHTOB.

BhITIO/THATH (BBIHOCHBIE) TIJIOCKHE UePTeXXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buz cBepxy, cOOKy, CHHU3Yy; CTPOUTb CeUeHUs Tesl BpalljeHHsl.

3BnekaTb, WHTEPIIPETUPOBaTh U TIpeoOpa3oBbIBaTh HWHGOPMAI[UIO O
TIPOCTPAHCTBEHHBIX reOMeTpUUeCKUX (PUrypax, mpeCcTaB/ieHHYIO Ha uepTe)kax U
PUCYHKax.

OrnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BBIMIONMHATE [AEMCTBUS CJIOKEHHsST BEKTOPOB, BBIUMTAaHUS BEKTODPOB W
YMHO>KeHHsI BeKTOpa Ha UMCJI0, 00bSICHATb, KAKUMU CBOMCTBaMU OHU 00/1a/1afoT.

[TpuMeHSITh TIPaBUJIO TIapaslieienuresia.

OrnepupoBaTh MOHATUSIMU: [1eKapTOBbI KOOPJWHAThI B TIPOCTPAHCTBE, BEKTOD,
MOZIy/Ib BEKTOpa, PAaBEHCTBO BEKTOPOB, KOODJAWHAThl BEKTOpa, YTroJ MeXAy
BEeKTOPAaMH, CKaJIipHOe TIPOM3Be/ileHre BeKTOPOB, KOJIMHeapHble U KOMILJIaHapHbIe
BEKTOPBI.

HaxouTh CyMMy BEKTOpPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXy
BEeKTODAMH, CKaJIipHOe TIpOM3Be/leHHe, pacKIafibiBaTb BEKTOD T10 ABYM
HEeKOJIJTMHeapHbIM BEeKTOpaM.

3aj/iaBaTh IJIOCKOCTh YpaBHEHUEM B /IeKapTOBOM CHUCTeMe KOOp/HHaT.

[TpumeHsiTh TeomeTpuueckue (HakThl [Ji pellleHusi CTepeoMeTpUUecKuX
3ajiay, MpeAIoararolX HeCKOJIbKO II1aroB pelleHys, eC/T yC/IOBUS TIPUMeHeHUsT
3a/laHbl B SIBHOM (hopMme.

PeriaTh mpocTeiiiie reoMeTpuueckue 3aZlaud Ha TIpUMeHeHHe BeKTOPHO-
KOOPAWHATHOT O METO/a.

Pemath 3aZlaud Ha [IOKa3aTe/JbCTBO MaTeMaTHUUeCKUX OTHOIIeHWH U
HaxXOoXK/leHre reoMeTpPUUeCKHUX BeJIMUKH 10 00pasijamM Wid aAropuTMaM, IIpUMeHsIs
W3BeCTHbIe METO/IbI TIPH PellleHUH CTaHZAPTHBIX MaTeMaTUUeCKUX 3a/iau.

[TpumeHsiITb  TIpOCTellllMe  TIPOrpaMMHble  Cpe[iCTBa UM 3JIEKTPOHHO-
KOMMYHUKAILIMOHHbIE CUCTEMbI [PU PellieHnH CTepeoMeTpUUYeCcKUX 3a/jau.

[TpuBOAUTH TIpUMEPHI MaTeMaTUYeCKHWX 3aKOHOMEpDHOCTell B TIpUpPOZie U
JKWU3HM, pacrio3HaBaTh MPOSIB/IeHHE 3aKOHOB I'eOMeTPHH B MCKYCCTBe.

[TpuMeHsITH TIO/lyueHHbIe 3HAHUSI Ha TPAKTHKe: aHa/IM3UpPOBaTh peasbHbie
CUTyal[dd W TIPUMEHSITh W3yueHHbIe TIOHATHS B TIPOllecce TIOMCKA pelleHuUs
MaTemMaTUueCcKd CGhOpMy/JIMPOBaHHON TpobsieMbl, MO/le/IMpOBaTh peasibHbIe
CUTyallUM Ha A3bIKE T'eOMeTpUH, WCC/Ie[oOBaTh TIOCTPOEHHbIE MOZENd C
HCTI0/Tb30BaHHEM TeOMEeTPUUEeCKHX TTOHATHM U TeOpeM, arrapaTa aareOpbl; peliaTh
TIpakTUYeCKUe 3a/laul, CBs3aHHbIe C HAaX0K/[eHHeM reOMeTPUUYeCKUX BeTMUUH.



TEMATHUYECKOE IVIAHUPOBAHUE

10 K/TACC

No
n/
n

HaunMmeHoBaHue
pa3fesioB U TeM
NporpaMmsbI

Ko/simyecTBO yacoB

Bcero
padoThI

KoHTpo/ibHBIE

IIpakTHyeckue
padoThI

J/IeKTPOHHbIE
(yudposbie)
o0pa3oBaTe/IbHBI
e pecypchbl

Bgenenue B
CTepeoMeTpHIO

10

[Ipsimble u
TJIOCKOCTH B
MPOCTPaHCTBe.
ITapannensHOCTB
MPSIMBIX U
IJIOCKOCTeN

12

IleprieHAUKYJIAPHO
CTb TIPSIMBIX U
TMJIOCKOCTeM

12

YTl mexay
NpSAMBIMUA 1
TIJIOCKOCTSAAMU

10

MHororpaHHUKH

11

O0DBEMBI
MHOTOTPaHHUKOB

[ToBTOpEHME:
CeveHusl,
PacCTOSHUA U YIVIbI

OBIIEE KO/IMYECTBO
YACOB IIO
I[TPOI'PAMME
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11 K/TACC

Ko/mmuecTBo yacoB JJIEKTPOHHBIe
Ne HaumeHoBaHue
(mudposbie)
o/ pas/ie/ioB ¥ TeM Konrponbnsie | IIpakTHyeckue
Bcero o0pa3oBarTe/IbHbIE
n NporpamMMsI padoThI paboTbI
pecypchl
1 Tesna BpaltjeHus 12
2 OO6BEMBI Ten 5 1
BekTopsl 1
3 KOOp/MHATHI B 10 1
TIPOCTPaHCTBe
[ToBTOpEHME,
4 obobi11ieHMe, . 1
CUCTeMaTH3aLys
3HaHUM
OBIIEE
KOJIMYECTBO
34 3 0
YACOBIIO

I[TPOI'PAMME




