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INIOACHUTEJ/IBHASA 3AIINCKA

Pabouas rporpamMmMa yuebHOro Kypca «I'eomeTpusi» 6a30BOT0O ypOBHS /s
obyuatoriuxcss 10 —11 kmaccoB pa3paboTaHa Ha ocHoBe deaepanbHOTO
roCyJapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHjapTa  CpefiHero  o0iero
oOpa3oBaHusl, C YYETOM COBPEMEHHBIX MUPOBLIX TPeOOBaHHUM, TIPebSIB/ISIEMbBIX
K MaTeMaTHMueCKoMy 00pa30BaHUIO, U TpPaZMLIMN POCCUHCKOr0 00Opa3oBaHMUS.

PeaJ'II/BaL[I/IH IMMpOTrpaMMBI obecrieunBaeT OBJ/laJieHHne K/IFOUeBbIMHU
KOMITeTEHIIUAMM, COCTaBJ/IAIOIIMMU OCHOBY [JII CAMOPA3BUTHUA U HETIPDEPBIBHOT'O
06p830BaHI/IH, e/JIOCTHOCTDb O6H.[€KYJIbTypHOFO, JIMUHOCTHOI'O 51

M03HABATeTbHOTO Pa3BUTHST IMUHOCTU 00YyUarOIIUXCS.
OE/IN N3YYEHNSA YYEBHOI'O KYPCA

Ba)XHOCTb yueOHOro Kypca reoMeTpUH Ha YpPOBHE CpeJHero O0OIero
oOpa3oBaHMst 00YyC/IOB/IeHa MPAKTUUECKOM 3HAUMMOCTBIO MeTalpeZMeTHBIX U
MIpeJMETHBLIX Pe3y/IbTaTOB 00yUeHHs TeOMETPUM B HArlpaB/IeHUM JIMUHOCTHOTO
pa3BUTHs 00yuYaroluxcsi, (OpMUPOBaHUs (PYHKI[MOHATBHOM MaTeMaTHUeCKOU
IPaMOTHOCTH, HW3yY€HUs JpYyTux yT-Ie6HbIX JUCLIMIIMH.  PasButue y
00yYaroIUXCs MPaBUIbHBIX IPEACTaBIeHUH O CYL[HOCTH W IPOMCXOXKIEHUN
reoMeTpuuecKrux abCTpakiyi, COOTHOIIIEHWM peasbHOTO W  H/eanbHOro,
XapaKTepe OTpaKeHHsI MaTeMaTHUecKol HayKOM SBJI€HHH U MPOLeCCOB
peasbHOrO MHMpa, MeCTe TeOMETPHUM B CUCTEME HayK U POJIH MaTeMaTUYeCKOro
MOJIe/IUPOBAaHUSI B HAyuyHOM TIO3HAHWM W B TIPAaKTHKe CIOCOOCTByeT
(OpMHpOBAaHMI0O HAYYHOTO MMPOBO33DEHMSI YyUalllUXCs, a TakKe KauecTB
MBIIIIEHUS], HEOOXOAUMBIX /IS a[JalTal[ii B COBPEMEHHOM 0OIIleCTBe.

T'eomeTpus SIB/SIETCSI OAHUM M3 0A30BBIX TPEJMETOB Ha YPOBHE CPeJHEro
obmero obpa3oBaHus, TaK Kak 00ecrieudBaeT BO3MOKHOCTb HW3yUeHHsT Kak
JUCLIATITMH €CTeCTBeHHO-HAYUYHOM HalpaB/eHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbliiieHHe, GOpMHUpyeMOoe TIpH H3y4eHHUH O00yuaroIuMUCs
MOHATUHHBIX OCHOB Te€OMETPUM M TIOCTPOEHUH IL[eTIOYKH  JIOTMUYECKUX
YTBEPXKIEHUM B XOZie peIleHHs] TeOMeTPUUeCKUX 3a7iau, YMEeHHe BbIJBUTaTh U
OIpOBepraTh TUIOTEe3bl HEITOCPeACTBEHHO MCIIO/b3YHOTCS TPU PeIleHrH 3aziau
eCTeCTBeHHO-HayuHOrO 1[UK/Ia, B YaCTHOCTH U3 Kypca (DH3UKH.

YMeHHe OpUEeHTHPOBATLCSI B MPOCTPAHCTBE MIPaeT CYI[eCTBEHHYIO POJib
BO BCeX 00/1acTsX [esTe/TbHOCTH uejioBeKa. OpHeHTallHsl Ye/loBeKa BO BpeMeHU
U TIPOCTPAHCTBe — HE0OXOAMMOe YC/IOBHE ero COIMaJbHOro ObITHS, (Gopma
OTPaKeHMsI OKPY)KaIOI[ero MHpa, YC/IOBUE YCIELTHOrO MO3HaHUsI U aKTUBHOTO
npeobpa3oBaHusl  JeMCTBUTE/NLHOCTH. OriepupoBaHKWe TPOCTPAHCTBEHHBIMU
obpa3aMu 00beJUMHsIeT pa3Hble BHBI YUeOHON M TpPYAOBOM JesTelbHOCTH,
SIBJIIETCSA OJHUM M3 MPOo(}eCCUOHATbHO Ba)XKHBIX KaueCTB, MOTOMY aKTyasibHa
3aziauya (POPMHPOBAHUSA y OOYYarOIUXCSl TPOCTPAHCTBEHHOIO MBIIIIEHUS KaK
Pa3HOBUAHOCTH 0OpPa3HOTO MBIIIJIEHHsI — CYIIIeCTBEHHOIO KOMITOHEHTa B
TI0/ITOTOBKE K MPAKTUUECKOU eI Te/TbHOCTH 110 MHOTHUM HaIlpaB/IeHHSIM.

Ilesib 0CBOEHMsI TIPOrPaMMbI yueOHOro Kypca «I'eomeTpuisi» Ha 0a30BOM
ypoBHe o00OyueHuss — o0IieoOpa3oBaTeslbHOe U OOIEKY/JbTYPHOE pa3BUTHE
oOyuvaromuxcs uepe3 obecrieueHHWe  BO3MOXKHOCTH  IIPUOOpeTeHUs U
WCTO/Ib30BaHUsI CHUCTEMAaTHUeCKHUX TeOMeTPUUeCKUX 3HaHUHA U JeWCTBUH,
crielu(UUHbIX ~ FeOMeTPUH, BO3MOXKHOCTH  YCIELIHOrO  MPO/JO/DKEeHHs
oOpa3oBaHMsl II0  CHELUaJbHOCTSAM, He CBSI3aHHBIM C  TMPHUK/IaJHBIM
WCTI0/Ib30BaHEM FeOMEeTpPHUH.



[lporpaMMa 1Mo reomMeTpuu Ha 0a30BOM YypOBHe TMpe/iHAa3HauyeHa [iist
o0yJamIUXcs  CpeJHeM IIKO/bl, He UCTBITHIBABIIMX  3HAUMTE/IbHBIX
3aTpy/IHeHUM Ha yYpOBHe OCHOBHOTO 00Iero obpa3oBaHus. TakuMm ob6pa3om,
oOyuaroriecss Ha 6a30BOM ypOBHe [OJKHBI OCBOUTH 00IIie MaTeMaTH4ecKre
yMeHHUsi, CBsi3aHHbIe CO CrelM(UKON reoMeTpun U HeoOXouMble [Jist XKU3HU B
coBpeMeHHOM o0iriectBe. Kpome 3TOro, OHU HWMEIOT BO3MOXXHOCTb W3YUUTh
reometpuio 0OoJsiee T/1yOOKO, eC/iv B [jabHelIIeM BO3HUKHET He0OX0AUMOCTh B
reoMeTpUYEeCKHUX 3HaHUSX B MPO(eCcCUOHATBHOU JesiTeTbHOCTH.

HocTikeHWe 1LeIM OCBOEHHUS TIPOTPaMMbI 00ecrieurBaeTCsl pellieHreM
COOTBETCTBYIOLIMX 3ajay. lIpropuTeTHBIMM 3aZjlayaMM OCBOEHHS Kypca
«["'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kaccax siB/ISIFOTCS:

® (opMHpOBaHMe TMpeJCTaB/JeHUsI O TeOMeTPpUM KakK YaCcTH MHUPOBOM
KY/JIbTYPBI U OCO3HaHHe eé B3aUMOCBSI3U C OKPY’KaroIM MUPOM;

* (opMHpOBaHWe Mpe/CTaB/leHrsI 0 MHOIOTPAaHHUKAX U Tenax BpalljeHUs
KaK O BaKHEWIIMX MaTeMaTU4YeCKUX MOJENSIX, I03BOJISIOIINX
OMUCHIBATH U M3YyUaThb Pa3Hble SIBJIEHUS] OKPY Karolero MUpa;

* (opMHpOBaHMe yMeHMsl paclo3HaBaTb Ha YepTeXxkax, MOZe/NsAX U B
peasibHOM MHpe MHOTOTPaHHMKH U TeJla BpallleH!s;

® oOB/aJleHMe MeTOJaMu pelleHus 3aJady Ha [IOCTPOeHHs Ha
1300pa)KeHUSIX TIPOCTPAHCTBEHHBIX (DUTYD;

* (opMHpOBaHVEe YMeHHUs OIepUpOBaTb OCHOBHBIMU TMOHATHUSIMU O
MHOTOIPaHHUKaX U TejaxX BpalleHUsl U UX OCHOBHBIMU CBOUCTBaMU;

® OB/aJileHVMe QJIrOpUTMAaMH pelleHus] OCHOBHBIX THWIIOB  3a/javy;
(¢opMHpOBaHHe YMeHHUs TPOBOJUTH HEC/OXKHblEe Jl0Ka3aTe/bHble
pacCcyK[eHus B X0Jle pelleHUs CTepeoOMeTpUYeCKMX 3aZad U 3ajau C
MPaKTUYECKHUM COZlepKaHHeM;

® pa3BUTHe  UHTE/UIEKTyaJbHBIX W  TBOPYECKMX  CIIOCOOHOCTei
00yuaroIInXCs, TI03HaBaTeJbHONW AaKTUBHOCTH, WCC/Ie[0BaTeIbCKUX
yMEeHUW, KpUTUYHOCTU MBILLLIEHNS;

* (opmupoBaHve  (YHKIMOHAJIbBHOM  TPaMOTHOCTH,  pe/eBaHTHOU
reOMeTpuUU: YMeHHe pacro3HaBaTb IIPOSIBJIEHUS TeOMeTPUYeCKUX
MOHSATHM, OOBEKTOB Y 3aKOHOMEDHOCTeM B peasibHbIX >KU3HEHHBIX
CUTyalUsIX U TIPU U3yUeHUU JIPYTUX yueOHbIX TIPeZMeTOB, TIPOSIB/I€HUS
3aBUCMMOCTE M 3aKOHOMEpPHOCTeH, (OpMYJ/MpOBaTb WX Ha S3bIKe
reOMeTpUM M CO3JaBaTb TreOMETpUUYeCKHe MOJeNHu, TPUMEHSTh
OCBOEHHbI TeOMeTpUYeCKMM anmapar /[Jisg pelleHds IPaKTHUKO-
OPVMEHTHMPOBAHHBIX  3a/lay, HWHTepIpeTUpoBaTb U  OLIeHUBaTh
T0JIyYeHHbIe Pe3yJbTaThl.

OTmunTe/bHOM 0COOEHHOCTBIO TIPOTPAMMBI SIBJISIETCSI BK/TFOUEHHe B KypC
CTepeOMeTpUM B Hauaje ero WU3ydYeHWs 3a7ad, pellaeMbIX Ha YypOBHe
WHTYUTUBHOTO TIO3HAHMSI, U OTpe/ie/IéHHbIM 00pa30M opraHu3oBaHHasi paborta
Ha/l HUMU, UTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M TMPOCTPAaHCTBEHHOTO
MBILLJIEHUS], CTUMYJIUPYET NIPOTeKaHWe MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET
K Jla/lbHerIIeMy U3yUeHHI0 MpeMeTa.

[peamnoureHue OTAAETCS Har/siIHO-KOHCTPYKTUBHOMY MeTOAy OOydeHwus,
TO €eCTb TeOpeTUYeCKHWe 3HaHUSl HMMEKT B CBOEW OCHOBE YYBCTBEHHOCTb
MpeMETHO-TIPAKTUYECKON  [leATe/IbHOCTH.  Pa3BUTHME  MPOCTPaHCTBEHHBIX
Mpe/CTaBJIeHNd y yyYalluxcsl B KypCe CTepeoOMeTpUU MPOBOJMUTCS 3a CUET
pellieHUsT 3aJjau Ha CO37laHHMe TIPOCTPAHCTBEHHBIX 00pa30oB U 3aZjau Ha
orepyvpoBaHue MPOCTPAHCTBeHHbIMU oOpa3amu. Co3zaHve obpa3a MPOBOAUTCS



C OTIOpOM Ha HarJIsiAHOCTh, a OTlepUpOBaHre 00pa3oM — B YCJIOBUSIX OTBJ/I€UEHUS
OT HAIJIAZHOCTH, MBIC/IEHHOI'O U3MEeHeHUs ero UCXOAHOI0 COZleprKaHusl.

OcHOBHBIe cojepkaTesbHble JIMHUM Kypca «['eomerpum» B 10-11
Kiaccax: «MHororpaHHUKW», «IIpsMble U IJIOCKOCTH B MIPOCTPAHCTBe», «Tesa
BpailieHus», «BekTopel W KOOpAUHATBI B IIpOCTpaHCTBe». (dopMupoBaHue
JIOTUYECKHX YMEHWH pacripefiesisieTCs He TOIBbKO IO COZlep KaTeIbHbIM JIMHUSM,
HO M 110 rofiaM o0yueHUsi Ha YPOBHe cpeZiHero obiriero o6pa3oBaHusl.

Cogep>kaHre 06pa3oBaHusi, COOTBETCTBYIOLLee TIpeIMEeTHLIM pe3y/bTaTaM
OCBOeHHUs1 paboueii TpOrpaMMbl, pacripefile/liéHHbIM 10 TroflaM 00yueHwus,
CTPYKTYpPHUPOBAaHO TakuM 00pa3oM, uTOObl OB/aZieHWe TeoMeTpUUYeCKUMHU
TMOHATUSAMU U HaBbIKaAMU OCYILIeCTBJ/IAJIOCh ITOC/Ie0BaTe/IbHO U MTOCTYIIaTe/IbHO,
C coOsofileHWeM TIDUHI[UMIA TPEeMCTBEHHOCTH, UTOObl HOBBIE 3HAHUS
BK/IIOUA/IMCh B OOIIyl0  CUCTeMy TeOMeTPUYeCKUX  TpeJCTaB/eHU
00yyJarIUXCsl, paclupsis U yrayosisis eé, oOpa3ysi MPOYHble MHO>KeCTBEHHbIE
CBSA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUIAHE

Ha usyuenue reometpuu otBoguTcs 2 yaca B Heziesnro B 10 knacce v 1 yac
B Hegiesmto B 11 Kracce, Bcero 3a /iBa rozia ooyuenus - 102 yuebHbIX yaca.



COJEPXXAHUNE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMble U IJIOCKOCTH B NNPOCTPaHCTBe

OcHOBHbIe TIOHATUS CTepeoMeTpud. Touka, TipsAMasi, IUIOCKOCTb,
npocTpaHcTBO. [loHATHE 00 aKCHMOMAaTHYeCKOM IOCTPOEHUH CTePeOMeTPUH:
aKCUOMBI CTepeOMeTPUU U CJIe[ICTBUS U3 HUX.

B3avMHoOe pacriosiokeHrde NPSIMBbIX B IPOCTPAHCTBe: IlepeceKaroluecs,
rapasulesibHble U CKpellyBaroliyvecs: npsmble. IlapasiiensHOCTb TIPAMBIX U
IJIOCKOCTeM B TIPOCTPAHCTBe: Tapasuie/ibHble TMpsMble B TMPOCTPAHCTBE;
rapayie/lbHOCTb TPEX MPSIMBIX; MapajieIbHOCTb NPSMOW U TJIOCKOCTH. YTJIbI C
COHAINpaB/eHHbIMUA CTOPOHAMY; Yrod MeX/Jy MpsIMbIMM B IPOCTPAHCTBe.
[TapanmenbHOCTb  TJIOCKOCTeW:  Mapasule/ibHble  IJIOCKOCTH;  CBOMCTBA
rnapajuleflbHbIX IUIOCKOCTel. IlpocTedive mNpOCTpaHCTBeHHbIe (UIYpPbl Ha
TIJIOCKOCTH: TeTpas3p, Ky0, mapasienenuriesi; IOCTPOeHUe CeUeHHH.

[TepneHAUKYIAPHOCTE TIPSIMOU U TVIOCKOCTU: NepPHeHAUKYISPHbIE TIPSIMbIe
B MPOCTPAHCTBe, NpsiMble Mapasile/lbHble U MepreH/UKYJIsIpHbIe K I/I0CKOCTH,
MpPU3HAK TePreHVKY/IIPHOCTH TPSIMON M IUIOCKOCTH, TeopeMa O MpsIMOH
TeprieH/MKY/ISPHOM TVIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJl MEXAY NPSMOH U
IJIOCKOCTBIO; [IBYIPaHHbIA YroJ, JIMHEMHBIA Yros J[BYIPaHHOrO yrJja.
HepneH,qHKynﬁp Y Hak/JIOHHble: pacCTOsiHWe OT TOYKU [0 IUIOCKOCTH,
paccTossHWe OT TMpSIMOM [0 TIUIOCKOCTH, TMPOEKLHs (Urypbl Ha IJIOCKOCTb.
[TepneHAUKY/IAPHOCTE TJIOCKOCTEM: TPU3HAK IepPHeHAUKYJISPHOCTH [JBYX
MI0CKOCTel. TeopeMa 0 TPEX mepreHAuKYJIsipax.

MHororpaHHuUKH

[loHATHe  MHOrOrpaHHMKA, OCHOBHbIe 3jleMeHTbl MHOI'OIPaHHUKA,
BBIIIYK/Ible U HEBbINIyK/ble MHOTOIPaHHUKH; pa3BépPTKa MHOIOrPaHHMKA.
[Ipy3ma: n-yrosibHasi Ipy3Ma; CpaHU W OCHOBaHUS IIPU3MBI; IpsAMas U
HaK/JIOHHasi ~ TpuU3Mbl; OOKOBasg W  TIOJHas  TIOBEPXHOCTb  TIPU3MBI.
[Tapannenenunesn, NOpsAMOYTOAbHBIM Tapa/jie/ievure], W €ero CBOWCTBA.
[Mupamuza: n-yrosbHasi MMpaMyzia, TPAaHU U OCHOBaHUe MUPaMU/bl; OOKOBasi U
TO/IHasl TIOBepXHOCTb IHWpaMU/bl; T[paBWIbHAsi W yCeuéHHasg [UpamMuja.
OneMeHTbl NPU3Mbl U NUpaMuzbl. IIpaBU/ibHbIe MHOTOIPaHHUKU: TIOHSATHE
IpaBUWIbHOI'O MHOI'OIPaHHUKA; MpaBWIbHAsA MpPU3Ma Y MpaBW/ibHas MMUpaMU/a;
TpaBUbHAsE TpeyrojibHasi TMpaMuia W TIPaBWIBHBINA  TeTpasfp; Kyo.
IIpencraBiieHrie O TMpaBU/IbHBIX MHOIOTPaHHMKAax: OKTasZp, JAoJAeKas[p u
rkocaszp. CeueHus NIpU3Mbl U IUPAMU/bI.

CuMMeTpHsl B TIPOCTPAHCTBE: CUMMETPUSI OTHOCHUTETbHO TOUKH, MPSMOH,
IUVIOCKOCTHA. ODJIeMeHTbl CUMMeTpUMHM B [HUpaMHZax, Iapasiesenuresax,
NpaBUIbHBIX MHOI'OTPaHHUKAX.

BbIuncsieHre 37eMeHTOB MHOTOTDaHHUMKOB: péOpa, [AuaroHaiu, VTJbl.
[Tnomaab GOKOBOM TMOBEPXHOCTU W TIOJHOM TMOBEPXHOCTH TPSIMOM TPU3MBI,
TJIOMIaZlb OCHOBaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TIPSIMOUM TIPH3MBI.
[Tnomazab OOKOBOM TIOBEPXHOCTHM M TIOBEPXHOCTH TIPAaBUIBHOM MHMPaMU/IB,
TeopeMa O TIUIOL[a yceuéHHOW mnupamufel. [loHsTHe 006 o00béMe. OOBEM
MUPaMU/bl, TIPHU3MBI.

[Tomobubie Tema B TipocTpaHcTBe. COOTHOIEHUS MEXIY TUIOMIAJsIMHU
ToBepXHOCTel, 00bEMamMu 1OI0OHBIX TeJ.

11 KJTACC



Tena Bpamenus

LunuHjpuyeckast — TIOBePXHOCTb,  O0Opasyroljye  LW/IMHAPHYECKOM
MOBEPXHOCTH, OChb L[UIMHAPUYECKOM MOBEPXHOCTU. L[WIWMHAD: OCHOBaHUSI U
OoKoBasi TIOBEepXHOCTb, OOpa3yolllas U OCb; TUIOMIAZbL OOKOBOM U TIOSHOM
TOBEPXHOCTH.

KoHunueckasi TOBepXHOCTh, 00pa3ytolijie KOHMUeCKOH TTIOBepXHOCTH, OCh 1
BepllMHa KOHWYEeCKOM TOBepXHOCTH. KOHyC: OCHOBaHMe U BepIHHa,
oOpa3syrolasi ¥ 0Ch; IJIOIA[b OOKOBOM U TOJTHOW TIOBEPXHOCTH. Y CeUEHHbBIN
KOHYC: 00Opa3ytoliuie 1 BbICOTa; OCHOBaHUs U OOKOBast MOBEPXHOCTb.

Cdepa u map: 1eHTp, pajuycC, AUameTp; IJIOL[a/b MOBEPXHOCTU C(epsbl.
B3aumHoe pacrionokeHve cgepbl U TJIOCKOCTH; KacaTelbHas TJIOCKOCTb K
cdepe; riomaab chepsl.

N300pakeHre Ten BpallleHUs Ha TJIOCKOCTH. Pa3BépTKa LUIMHApDA U
KOHyCa.

KomOuHaliy Te/i BpaljeHHsI W MHOTOTPAaHHMKOB. MHOTOTpaHHUK,
OMMCaHHBIM OKOJIO cdepbl; chepa, BNUCaHHAs B MHOTOTPDAHHUK, WM TeJO
BpalLleHus.

[TousTie 06 oObéMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 006
00béMe TpPSIMOYTOJILHOTO Tapasijiesieniviiefia M CaeJcTBuss u3 Heé. OObEM
LWIMHApPa, KoHyca. O0BEM I11apa U TIomab chepsbl.

[TomobHbie Tema B TipocTpaHcTBe. COOTHOIEHUS MEXIY TUIOMIAsIMHU
MoBepxHOCTel, 00bEMaMU MTO0OHBIX TeJl.

Ceuenusi UWIvMHpa (MapasuviesibHO W TIepPIeH/UKYJISIPHO OCH), CEeueHUs
KOHyca (Tapajie/lbHOe OCHOBAaHUIO U TMPOXOJgllee Yyepe3 BeplIWHY), CeueHust
1apa.

BeKToOpbI U KOOPJHMHATLI B IPOCTPAHCTBE

Bektop Ha 1uiockocTM ¥ B TmpocTtpaHcTBe. C/ioKeHHWe U BbIUUTAHHE
BEKTOPOB. YMHOXXeHVe BeKTOpa Ha uuciio. Pa3jo)keHue BeKTOpa IO TpPEM
HEeKOMI/IaHapHbIM BekTopaM. [IpaBuio mnapasenenuriesa. PemeHve 3ajav,
CBSI3aHHBIX C MPUMEHEHWEeM MpaBU/ [IeWCTBUK C BeKTOopamu. [IpsiMoyronbHas
cucTeMa KOOpAWHAT B TipocTpaHcTBe. KoopauHatel Bektopa. [Ipocreliiive
3a/laud B KOOpJAMHATaX. YTO/ Mexay BekropaMmu. CKajsipHOe Ipou3BejeHre
BEKTOPOB. BblunciieHve yrjiioB MexXAy T[OpSIMbBIMU W TJIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIM MeTO/] TIPU PellleHuH TeOMeTpUUeCKHX 3a/iau.



IVNIAHUPYEMBIE PE3YJIBTATBI
JINUHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE pe3y/IbTaTbl OCBOEHUSI TpOorpaMMbl yueOHOro TipeameTa
«MareMaTrKa» XapaKTepU3yHTCS:

I'paxxpanckoe BocnuTaHue:

C)OPMUPOBAHHOCTBI0  TPAKAAHCKOM TO3ULMKA  O0ydYarol[erocss Kak
aKTUBHOTO U OTBETCTBEHHOTO ujieHa POCCUICKOro 0OIecTBa, Mpe/cTaB/ieHrueM
O MareMaTMUeCKUX OCHOBax (DyHKL[MOHHPOBAHUS pas3UUHbIX CTPYKTYD,
SIBJIeHNM, TIpoLleyp Tpa)kAaHCKoro obimectBa (BBIOOPHI, OMpPOCHI W TIP.),
yMeHHeM B3aUMOJeNCTBOBaTh C COLMAbHBIMU MHCTUTYTaMH B COOTBETCTBUM C
Ux QYHKIUSAMU U Ha3HAUEeHUEM.

IlaTpuoTH4Yeckoe BOCIIUTaHUE:

C(OPMHPOBAHHOCTHIO ~ POCCHWCKOM — TPXKAAHCKOW  MAEHTHYHOCTH,
yBa)KeHHs K TIPOLLTIOMY ¥ HACTOSIIEMY POCCHUHCKOW MAaTeMATHKH, LIEHHOCTHBIM
OTHOLIEHWEM K JIOCTHKEHUSIM POCCHMCKMX MareMaThkoB M POCCHHCKON
MaTeMaTUueCKOl IIKOJIbl, K HCIO/b30BaHUIO 3THUX JOCTM)KEHUW B JAPYTUX
HayKax, TeXHOJIOTUSIX, C(pepax SKOHOMHUKH.

JlyX0BHO-HPaBCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM Iy XOBHBIX LIEHHOCTeu POCCUMCKOTO Hapoza;
C()OPMUPOBAHHOCTBID HPABCTBEHHOTO CO3HAHWS, 3TUYECKOrO TOBeJeHus,
CBSI3aHHOTO C TPAaKTUUYeCKUM TpPUMEHeHWeM [JOCT)KeHUM HayKu U
JleITe/IbHOCTBE0  YYEHOr0; OCO3HAaHWEM JIMUHOTO BKJaZia B IIOCTPOEHUE
ycToiuuBoro Oyayiero.

JcTreTHUYeCcKOe BOCIMTaHHe:

3CTeTUYECKUM OTHOLIEHUEM K MUPY, BK/IIOUasi 3CTeTUKY MaTeMaTHueCKUX

3aKOHOMEpPHOCTeH, 00BbeKTOB, 3a/1ay, pelleHunH, pacCy>kKJeHu;
BOCIIPUMMUHMBOCTBI0O K MaTeMaTMUeCKMM aclieKTaM pPa3/inyHbIX —BH/IOB
MCKYCCTBa.

du3nuecKoe BOCIIUTAHHUe:

c(hOpPMHUPOBAaHHOCTBbI) YMeHUsI TIPUMEHSITb MaTeMaTU4ecKuhe 3HaHUS B
WHTepecax 30poBOro u 0Oe3omacHoro o6Opa3a JKHU3HH, OTBETCTBEHHOT'O
OTHOILIEHUSI K CBOEMY 3/I0pPOBbIO (37I0pOBOe MWTaHWe, COa/aHCHPOBAHHBIM
peXXUM 3aHSITUU U OT/IbIXa, peryysipHas (u3nueckasi akTUBHOCTbD); (PU3UYECKOT0
COBepILIeHCTBOBaHUSA, TIpU 3QHATUSIX CMIOPTUBHO-03J0POBUTE/IbHOU
JesITe/IbHOCTHIO.

TpyaoBoe BocliMTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHEM 1[€HHOCTU TPY/10/t00HsT; HHTEpeCcoM K
pasIUuHbIM C(bepaM npo)eCCUOHA/ILHOW  J1eSITeIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOU U e€ TIPU/IOKEeHUSIMH, YMEHHEeM COBEpIlaTh OCO3HAHHBLIM BHIOOD
Oyayiiel mpodeccu W peaM30BbIBaTh COOCTBEHHBIE >KHW3HEHHBIE TIIAHbI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMueCKoMy oO0Opa30oBaHMIO U
caMo00pa30BaHUIO Ha TIPOTSHKEHWM BCEM >KW3HW; TOTOBHOCTBIO K aKTUBHOMY
Y4acTHIO B pellleHNM MPaKTUUeCKUX 3a/j|ady MaTeMaTU4eCKOM HarpaB/IeHHOCTH.

JKoJIoruyecKoe BOCIIUTaHHe:

c(hOpPMHUPOBAHHOCTBIO 3KOJIOTUYECKOW KY/IbTYpbl, IOHUMaHUEM BJIASTHUS
COLIMA/IbHO-9KOHOMUYECKUX  TPOLIECCOB HA COCTOSIHME TIDUPOJHOW U
CoLlMaZibHOW Cpe/ibl, OCO3HaHHWEM TII00a/IbHOTO XapaKTepa JKOJIOTUUeCKUX
npoOsieM; OpHWeHTal[iell Ha TMpUMeHeHHWe MaTeMaTUYecKuX 3HaHWM /15



pelleHust 3a@4 B 00/1aCTH OKpYXKarowledl Cpefibl, MIaHMPOBAHHUSI TIOCTYIIKOB U
OLIEHKU MX BO3MOXKHBIX MOC/e/ICTBUM /1Ji OKPY>KatoIlleid Cpe/ibl.

IleHHOCTH HAYyYHOT0 MO3HAHUA: _

C(pOpMUPOBaHHOCTHIO MUDPOBO33peHuUs, COOTBETCTBYHOLLIETO
COBPEMEHHOMY YyPOBHIO Da3BUTUS HAyKd U OOILECTBEHHOM TIPAKTHKHY,
MOHUMAaHWEeM MaTeMaTUUeCKON HayKu Kak C()epbl uesioBeuecKou esTebHOCTH,
3TAroB eé pa3BUTUS U 3HAUMMOCTU JJis pa3BUTHs LIUBWIM3ALIUY; OBJ/aZileHUeM
S3bIKOM MaTeMaTUKU U MaTeMaTH4yeCKOW Ky/bTYPOW KakK CpeZiCTBOM IO3HaHUS
MHUDa; TOTOBHOCTBIO OCYLIECTB/SATb TPOEKTHYHD U UCC/IeA0BaTeNbCKYHO
JesiTe/IbHOCTh UHJMBU/YaIbHO U B TPYIIIIeE.

METAIIPEAMETHBIE PE3YJ/IBTATHI

MeTtarpejMeTHbIe pe3y/bTaThl OCBOEHHs IPOrpaMMbl yueOHOTO mpeiMeTa
«Maremartyrka» XapaKTepU3yTCs OBJIaJileHeM YHUBEPCa/JIbHBIMU
no3HaeameabHbIMU  OeliCmBUsIMU, YHUBEPCAAbHbIMU — KOMMYHUKAMUBHbIMU
OelicmsusiMu, yHUBepCAAbHbIMU pe2yAsimueHbIMU 0elicmausiMu.

1) YHueepcanvHble no3HasamesnbHble Oelicmeus, obecneuugarom
¢opmuposaHue 6a3oebix KOZHUMUBHbIX npoyecco8 obyuarowjuxcsi (oceoeHue
Memoo0O8 NO3HAHUSL  OKPyXCamwe20 Mupd; npuMeHeHue  J/102UYecKux,
uccnedogamenbcKux onepayuti, ymeHuli pabomams ¢ uHgpopmayueti).

Bba3oBble jiornueckue AeiCTBUA:

® BBISIB/IATh M XapakTepu30BaTh CylLleCTBeHHbIe TIPU3HAKH
MaTeMaTHUeCKUX 0OBeKTOB, TIOHSTHM, OTHOIIIEHUN MeXXAy MOHSITUSIMU;
(popmynrpoBathb onpezeneHus TTOHSITUM; yCTaHaB/IUBaTh
CyILIleCTBEeHHBIN TPU3HAK KlacCU(UKalK, OCHOBaHUS AJisi 0000IIeHus
Y CPaBHEHUS1, KpUTEPUU MMPOBOJAMMOIO aHa/IN3a;

® BOCIpPUHUMAThL, (HOpPMYJIUPOBaTh U TPeoOpa30BbIBATH CY’KIEHUS:
yTBep/WTE/IbHbIE U OTpUIlaTe/bHbIe, eJUHUUHbIe, YaCTHbIe U OOIIue;
YCJIOBHBIE;

® BBIIB/IATH MaTeMaTHUeCKHMe 3aKOHOMEPDHOCTH, B3aWUMOCBSI3U U
NpoTUBOpeunsi B (hakTaX, AAHHBIX, HAOMIOAEHUSIX U YTBEpPXKIEHUSX;
npejjiaraTb ~ KpUTEPUU [/l BbISIBJIEHWS  3aKOHOMEpDHOCTEH U
MIPOTUBOPEYNY;

® /leflaThb BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTWKH, J€NYKTUBHBIX U
VH/YKTUBHBIX YMO3aK/IFOUeHU, yMO3aK/IFOUeHHH 10 aHaJIOTUH;

® [pPOBOJAUTH  CAMOCTOSITE/IBHO  JlOKa3aTe/lbCTBA  MaTeMaTUYeCKHUX
yTBep)XJeHuld  (mpsMble W OT  TPOTUBHOIO),  BBICTPAUBaTh
aprymMeHTalu0,  T[PUBOJAUTb  TIPUMEPBl W KOHTPIIPUMEDHI;
000CHOBBIBaTh COOCTBEHHBIE CYXK/[€HUSI U BHIBOZDI;

e BbIOMpaTh Criocob pelieHUs] yueOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB pellleHus, BbIOMpaTh Haubosee MOAXOAAMIUNA C YUETOM
CaMOCTOSITE/IbHO BbI/|e/IEHHBIX KDUTEPUEB).

Ba3zoBsble uccieoBaTe/IbCKHe JeCTBUA:

® WCM0JIb30BaThb  BOMPOCHI KAk  MCC/IeOBaTeNbCKAA ~ WHCTPYMEHT
MO3HaHWsA; ()OPMYJIMPOBAaTh BOIPOCHI, (PUKCHPYIOIME TPOTHBOpEYHe,
npobsieMy, yCTaHaBIMBAaTh UCKOMOE U ZJaHHOe, (()OPMUPOBATh TMITOTe3Y,
apryMeHTHPOBAaTh CBOIO MO3ULIMI0, MHEHUE;

e TMPOBOJAUTH  CaMOCTOSITEJIbBHO  CIUVIAHWPOBAHHBIM  3KCIIEPHUMEHT,
MCCe/JoBaHMe TI0 YCTaHOB/IEHUIO OCOOeHHOCTel MaTemMaTH4ecKoro



00beKTa, SIBJIEHWs], TPOIlecca, BBLISIBJIEHUIO 3aBUCUMOCTEM MEXIY
00BeKTaMH, SIBJIEHUSIMH, TIPOI[ECCAMU;

CaMOCTOSITeJIbHO ~ (hOpMy/IUpOBaTh  0000IIEeHHsT U BBIBOZABI  I10
pe3y/bTaTaM TIPOBeAEHHOT0 HAOMIO/IeHUs], UCCe/JOBaHUsl, OLleHUBaTh
JIOCTOBEPHOCTh IMOTyUYeHHBIX Pe3yJ/IbTaTOB, BEIBOIOB U 0000ITIeHMIA;
TIPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE TIPOIL[eCCa, a TaKKe BbIJIBUTaTh
TIPE/ITI0JIO’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora ¢ uadopmanueii:

BBISIB/ISITE 1e(DUIUTHI MH(OPMALUH, JaHHBIX, HeOOXOUMBIX [IJisT OTBETa
Ha BOMPOC U JJIs1 PellleHNs 3a/,auu;

BbIOMpaTh MHGOpPMAIMI0 W3 WCTOYHUKOB  PAa3/MUHBIX  THIIOB,
aHa/IM3UPOBATh, CUCTEMaTU3UPOBaTh 17} VMHTEePIPeTUPOBaTh
MH(OPMAaLMIO Pa3/IMYHbIX BUZOB U (DOPM Tpe/ICTaB/IeHNs;
CTPYKTYPUPOBaTh HWH(OpPMaLMI0, TpeACTaBIATh €€ B pa3/IMYHbIX
(dbopMax, WTIOCTPUPOBATh rpapUuecKy;

OLleHMBaTb  HaJ&KHOCTb  MHPOpMaLMA IO  CaMOCTOSITEIbHO
Cc(hOpMy/IMPOBAHHBIM KPUTEPHSIM.

2) YHueepcanbHble KOMMyHUKamueHble Oelicmeusi, obecneuugarom
C(])OpMLgJOBCIHHocmb COYUA/IbHbIX HABbIKOB 0OYUAOUWJUXCSL.

HIeHue:

BOCIIDUHUMATb W (OPMYJIMPOBATh CYXJAEHHWS B COOTBETCTBUU C
YC/IOBUSIMU W LesIMA OOIIeHus]; SICHO, TOUHO, TPaMOTHO BbIpaXkaTh
CBOIO TOYKY 3peHMs] B YCTHBIX M TNHMCbMEHHbIX TeKCTaX, JaBaTb
MOSICHEHHsI TI0 XO/ly pellleHHsl 3aZlaud, KOMMEHTHUPOBAaTh MOTy4YeHHbIN
pe3yJ/IbTar;

B Xofle 0OCy)X/leHUs 3a/laBaThb BOIIPOCHI TI0 CYIIIECTBY 00Cy’kZaeMoi
TeMbl, TIpOO/IeMbI, pelllaeMOoM 3aflauk, BbICKAa3bIBaTh WeU, HalleJleHHbIe
Ha TOWCK peIleHus]; COIMOCTaB/SATbh CBOU CYXJAEHUS C CYKIeHUSIMHU
ADYTUX yYaCTHUKOB [JWasora, OOHApYXKWBAaTh Pas/Muue U CXO[CTBO
MO3WLMK; B KOPPeKTHOW (hopMe (OpMy/IMpOBaTh pa3HOI/IACHUS, CBOU
BO3pakeHUs;

Mpe/CTaB/IATh  pe3y/bTaTbl  pelleHusl  3aJaud, SKCIepUMeHTa,
WCC/IeIOBaHUs], TIPOEKTa; CAMOCTOSITeJIbHO  BbIOMpaTh  Qopmar
BBICTYIUJIEHUsT C Y4YéTOM 3a/lad TMpe3eHTaluud U 0ocobOeHHOCTel
ayIUTOPHUHU.

CoTpyHHU4eCcTBO:

3)

MOHUMaTh U MCMOJIb30BaTh  TpeMMyIllleCTBa  KOMaHJHOW U
WHAWBU/Iya/lIbHOM pabOThI TIPU pellleHnyd yueOHBIX 3a/iay; TPUHAMATh
1lelb COBMECTHOW  /leITe/IbHOCTH, IIJlaHUPOBaTh  OpraHM3aliuio
COBMeCTHOM paboThl, pacmpefenaTb BHABI pabOT, JOroBapHBaThCH,
oOcyzaaTh TIpoLjecC W pe3yjabTaT paboThkl; 0000IIaTh MHEHUs
HEeCKOJIbKUX JTFO/IeH;
yuaCTBOBaTh B TPYyMMOBLIX ¢dopMax paboTel (0OCyXzaeHus, oOMeH
MHEHUM, «MO3rOBble IITYPMbI» W UHBIE); BbIl'IOJ'[HHTI: CBOIO UacCThb
paboThl ¥ KOODAMHMPOBAaTb CBOW [EHCTBUS C JPYIUMU UjleHaMu
KOMaH/Ibl; OLIeHMBATh KauecTBO CBOETO BK/IaJa B OOLIWH TPOAYKT IO
KpuTepusiM, chOpMy/TMPOBaHHBIM yUYaCTHUKaMU B3aUMO/1eHCTBUSI.
YHueepcaibHble  pe2ynsimueHble  Oelicmeusi,  obecneuusarom

(popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 JAUYHOCMU.
CamoopraHuszanus:



e COCTaBJSATH I/1aH, alTOPUTM pellieHus 3alauk, BbIOMpaTh Criocoo
pellieHus C Y4ETOM UMEIOIIUXCSI PeCypCOB ¥ COOCTBEHHBIX
BO3MO)KHOCTeM, apryMeHTUPOBaTh U KOPPEKTUPOBATh BapUaHThI

pellieHni C y4éTOM HOBOUW MH(OpMaLUHU.

CaMOKOHTPO/Ib:

® B/a/leTb HaBbIKaMU I103HABATeJbHOM peQuIeKCMM KaK OCO3HaHUS
COBepLIaeMbIX  JEeWCTBUM UM  MBICJIMTENBHBIX  TPOLIECCOB,  HUX
pe3y/ibTaToB; B/aJleTb CrocobaMy CaMOIIPOBEPKH, CaMOKOHTPOJIS
TIpoLjecca U pe3yJibTaTa pelleHHst MaTeMaTUueCKO! 3a/auy;

® mnpeJBUJETh TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTh IIPU peLIeHUH
3a/lauyM, BHOCUTb KOPDEKTMBBI B [IeSTeJIbHOCTb Ha OCHOBE HOBBIX
00CTOSITE/TBCTB,  JAHHBIX,  HaWEHHBIX  OLIMOOK,  BBISIBJIEHHBIX
TPYZHOCTeW;

® OIleHMBaTh COOTBETCTBHE pe3yJ/ibTaTa Leld U YCJIOBUSM, OOBSICHATH
TIPUYMHBI JOCTWKEHHUSI U HeJOCTY)KEeHUS pPe3yJ/IbTaTOB JesiTebHOCTH,
HaXO[UTh OIIMOKY, AaBaTh OLIEHKY IMPUOOPETEHHOMY OIIBITY.

INTPE/IMETHBIE PE3YJ/IBTATBI
10 KJTACC

OnepupoBath MOHATUSMU: TOYKA, PSIMasi, MIIOCKOCTb.

[TpuMeHSTh aKCUOMBI CTEPEOMETPUY U CIeACTBUSI U3 HUX MPU pelLleHrr
reoMeTpUYeCKHX 3a/ay.

OnepupoBaTh TMOHATHSMU: MaApa/IENIbBHOCTh W MepreHAUKYISIPHOCTh
MPSIMBIX U TIJIOCKOCTEM.

KrnaccuguimpoBaTs B3avMHOe pacIiosioykeHre TMpsSIMBIX U TJIOCKOCTEN B
MPOCTPaHCTBe.

OnepupoBaTth MOHATUSIMU: [JBYTPaHHbIM YTro0J, TPaHW ABYTPAaHHOrO YIJIa,
pebpo ABYrpaHHOIO yTJia; TMHEWHBINA YToJl JBYTPAHHOTO YIJIa; rpayCHas Mepa
JIBYTPaHHOIO yTJa.

OneprpoBaTh TMOHSITUSIMU: MHOTOTPAHHUMK, BBIMYK/bI U HEBBIMTYK/IbIN
MHOTOTPaHHUK, 37IeMEeHTbl MHOTOI'PaHHUKA, TTPaBU/IbHBIM MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPDaHHMKOB (MMpaMuza; TpU3Ma,
TIPSIMOYTO/TbHBIN Mapasiiesienuriefi, Kyo).

KnaccuuipoBatb ~ MHOTOTDaHHUWKH,  BbIOMpasi ~ OCHOBaHHUSI  [iIs
K/accupuKalyy (BbIMYK/ble M HEBBbIMYK/ble MHOTOTPAaHHUKM; TpaBU/IbHbIE
MHOTOI'DaHHUKHU; TIPSIMble Y HAKJIOHHBIE MPHU3MBbI, TTapaljiesienurnesbl).

OnepupoBatb TOHATHSIMU: ceKy1as TIJIOCKOCTb, ceveHue
MHOTOI'DaHHUKOB.

OOBSICHSITb TIPUHLUIIBI TIOCTPOEHHST CeUeHUM, UCTIONb3Ysl METO/, C/Ie/IOB.

CTpouTb CeueHHWs MHOTOTPDAHHMKOB MeTOZOM CJIe[JOB, BBIOJIHATh
(BBIHOCHBIE) TUIOCKHE UePTeXXU M3 PUCYHKOB TMPOCTbIX OOBEMHBIX (UTYp: BU[,
CBepxy, cOOKY, CHU3Y.

Peliath 3aJjauy Ha HaXOXK[eHWe reoMeTpUUYeCKUX BeTMUWH 10 obpasijam
WM anrOpuTMam, NpUMEeHSsIsl U3BeCTHbIe aHA/IMTUYECKHWE METO/IbI TIPU pelleHUH
CTaHJApPTHBIX MaTeMaTHMYeCKUX 3a/lay Ha BbIUMCIEHWEe DPACCTOSSHUM MeXAy
[IBYMsI TOYKaMH, OT TOYKHA [0 TIPIMOM, OT TOUKH [0 IJIOCKOCTH, MEXIy
CKPeLMBaOLUMUCS TPSMbIMHU.



Permiath 3aZiauy Ha HAXOXKJeHHe TeOMEeTPUUYeCKUX BeMUrH 10 obpasijam
WY a/ICOPUTMaM, NPUMeHsIst U3BeCTHbIe aHA/IMTUUYEeCKe MeTO/bI TIPU pellieHUH
CTaHJAPTHBIX MaTeMaTUUeCKUMX 3a/lau Ha BBIUMC/IIEHWE YIJIOB MEeXAY
CKPeI[MBAOLAMUCS TIPSIMBIMU, MEXAY TPSAMOU U TIIOCKOCTBIO, MEXIY
TJIOCKOCTSIMM, IBYTPaHHbIX YTJIOB.

Bbruncnsite 00BEMBI U TIIOM[AAW  TTOBEPXHOCTEM MHOTOTPaHHUKOB
(npu3aMa, nMpamMuzia) C TpUMeHeHWeM (OPMyJ; BBIYMC/ISATb COOTHOIIEHUS
MEXX/Ty TITIOIAZITMU TIOBEPXHOCTeH, 00 bEMaMu MOZI00HBIX MHOTOI'PaHHHKOB.

OrnepypoBaTh MOHSITUSMMU: CUMMETpPHSI B TMPOCTPAHCTBE; LIEHTP, OCb U
TJIOCKOCTb CUMMETPHU; LIEHTP, OCh Y TIJIOCKOCTh CAMMETPUM (DUTYPBI.

M3Bnekatb, mpeobpa3oBbIBaTb W WHTEPIPETHPOBAaThL HWH(POPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, Mpe/ICTaBIeHHY0 Ha uepTexax
Y PUCYHKaXx.

[IpuMeHsITE TeoMeTpuueckre (akTbl AJisi PELeHUs] CTePeoMeTpPUYeCKUX
3a/jay, TMpeArno/jaralluXx HECKOJbKO IIaroB peLleHHs, eCId YyCJIOBUSA
NpYMeHeHUs1 3a/laHbl B SIBHOU (popMe.

[IpyMeHsITH MpOCTeWIlIVie TIpOTpaMMHbIEe CpeACTBA U 3JIEKTPOHHO-
KOMMYHUKAILIMOHHbIE CUCTEMBI TIPU PELlIeHUH CTePeOMeTPUUECKHX 3a/1au.

[IpyBOgUTHL TIpUMEpBLI MaTeMaTUUYeCKUX 3aKOHOMEPHOCTEeW B TMpHUpOJe U
JKA3HU, Pacrio3HaBaTh MPOSIB/IeHE 3aKOHOB TreOMeTPHUU B UCKYCCTBe.

[IprMeHSITh TIO/TyUeHHbIe 3HaHUSI Ha TIPaKTUKe: aHa/IM3MPOBaTh peasbHbIe
CUTyallud U TMPUMEHSITb U3y4YeHHble TOHSITHS B TIpOLiecce TOMCKa pelleHust
MaTeMaThUueCcKd CGhOopMy/MPOBaHHOM IPOOIeMbl, MOJETHUPOBaTh peabHbIe
CUTyallud Ha S3blKé TeOMeTpPHH, WCCAe[0BaTh MOCTPOEHHbIe MOZEIN C
HCTI0/Tb30BaHEM TeOMEeTPUUYEeCKHX TIOHATHM W TeOopeM, ariapaTa anareOphi;
pelaTh MpaKTAYeCKWe 3a/lauM, CBsI3aHHbIe C HaXOXK/eHUEeM reOMeTpPUUYeCKUX
BEJINUVH.

11 KJTACC

OmneprpoBath MOHATUSIMH: [WIMHApPHUUECKasi TIOBEPXHOCTh, 00Opa3yroliye
LUTMHAPUYECKON  TOBEPXHOCTH; LWIMHAD; KOHWYecKas TIOBEPXHOCTh,
oOpa3yrolyie KOHUUeCKoW TTOBePXHOCTH, KOHYC; chepuuecKasi TOBEPXHOCTb.

Pacno3HaBathk Tena BpaiteHus ({UIMHAP, KOHYC, cdepa U 11ap).

OOBSCHATD CTIOCOOBI TIOSTyUeHUS TeJl BPall[eHHS.

KraccrpunuprpoBath B3auMHOE PacrioIoKeHHe Cepbl ¥ MIOCKOCTH.

OrneprpoBaTh TIOHATHSIMM: IIADOBOM CErMEHT, OCHOBAHWE CErMeHTa,
BBICOTA CErMEHTa; ILapOBOM C/IOM, OCHOBaHWE ILaPOBOTO CJIOs, BBICOTA
II1apPOBOTO CJIOST; LIaPOBOU CEKTOP.

Bbruncnsth 00BEMBI W TIJION[AAAM  TIOBEPXHOCTEM Tel  BpalljeHus,
reoMeTpUUYeCcKUX TeJl C TipuMeHeHrueM hopmy..

OnepupoBaTh TIOHSTUSIMU: MHOTOTDAHHUK, BMUCAHHBIM B cdepy U
OMUCaHHbI OKOMo cdepwl; cdepa, BMUCaHHAs B MHOTOTPAHHUK WA Teso
BpalleHusl.

BbIUMCISTE COOTHOIIEHUSI MeKAY TUIOIIAIsIMU TIOBEPXHOCTEHM 1 00bEMaMu
MO/I0OHBIX Te.

M300paxkath u3ydaeMble (UTYPhl OT PYKH U C TNPUMEHEHWEM ITPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbITo/IHATL  (BBIHOCHBIE) TIJIOCKME UYepTeXXW W3 PUCYHKOB TTPOCTBIX
00BEMHBIX (PUTYpP: BUJ, CBEPXY, COOKY, CHU3Y; CTPOUTH CEUeHHs TeJl BpallleHusl.



V3B/iekaTh, WHTEPIPETHPOBAaTH M IPeoOpa30BbIBaTh HWH(OPMAIUIO O
MPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUrypax, Mpe/ICTaBIeHHYI0 Ha uepTexax
Y PUCYHKaX.

OrneprpoBaTh MOHATUEM BEKTOP B MPOCTPAHCTReE.

BbLITIO/IHATDL  [IENCTBUSL C/IO)KEHUs] BEKTOPOB, BBIUMTAHUSI BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YWCI0, OOBSACHATh, KaKUM{ CBOMCTBAMHM OHHU
o0/a/1atoT.

[IpyMeHSITh TIpPaBUJIO Mapasie/ienuresa.

OrnepypoBaTh MOHSTUSIMU: [1eKapTOBbI KOOPAWHATbl B MPOCTPAHCTBE,
BEKTODP, MO/ly/lb BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOP/WHAThl BEKTOpa, YTrOJ
MKy BEeKTOpaMH, CKajipHOe TMpOHW3BeJileHhe BEeKTOPOB, KOJI/IMHeapHble U
KOMIIJIaHapHbIe BEKTOPHI.

HaxoauTe cymMMy BEKTOPDOB M TIPOU3Be/leHME BEKTOpa Ha YMCJ/IO, yroJj
MeKJy BEeKTOpaMH, CKa/JsipHOe MPOW3Be/leHre, PacK/IaJblBaTh BEKTOP IO [IBYM
HEKOJIJIMHeapHbIM BEKTOPaM.

3a/iaBaTh MJIOCKOCTb YpPaBHEHUEM B [IeKaPTOBOU CUCTeMe KOOPZUWHaT.

[IpuMeHsITH TeoMeTpUueckre (PakTbl JJisi PELeHUs] CTePeoMeTPUYeCKUX
3a/lau, TIpeANoJiararwluX HeCKOJbKO IaroB peIleHusi, ecIu YCI0BUS
NpYMeHeHUs1 3a/laHbl B SIBHOU (popMe.

Peliath mpocTeliiiive reoMeTpuueckre 3alaud Ha NpUMeHeHre BeKTOPHO-
KOOPZMHATHOIO MeTo/ia.

Pellath 3asaud Ha [0OKa3aTeJbCTBO MaTeMaTUUeCKUX OTHOIIEHUW |
Haxo)XK/leHHe TeoMeTPUUeCKUX BeIWUMH 110 o0pa3ljaM WIA aaropuTMaMm,
TPUMeEHSISI U3BECTHble MeTO/Ibl TMPH peIleHUM CTaHAApTHBIX MaTeMaTH4YeCKUX
3a/au.

[IpyMeHsITb MpOCTeWllIie TIpOTpaMMHbIEe CpeACTBAa UM 3JIEKTPOHHO-
KOMMYHUKAILIMOHHbIE CUCTEMBI TIPU PELleHUH CTePeOMeTPUUECKHX 3a/1au.

[IpyBOgUTHL TIpUMEPBLI MaTeMaTUUYeCKUX 3aKOHOMEPHOCTEeW B TMpHUpOJe U
JKA3HU, Paclio3HaBaTh MPOSIB/IeHe 3aKOHOB reOMeTPHUU B UCKYCCTBe.

[IprMeHSITh TIO/TyUeHHbIe 3HaHUSI Ha TIPaKTUKe: aHa/IM3MPOBaTh peabHbIe
CUTyallud U TPUMEHSITb U3y4YeHHble TOHSITHS B TIpOLiecce TOMCKa pelleHus
MaTeMaThUueCcKd CGhOpMy/IMPOBaHHOM IPOOIeMbl, MOJETHUPOBaTh peabHbIe
CUTyallud Ha S3blKé TeOMeTpPHH, WCCAe[0BaTh MOCTPOEHHbIe MOZEMN C
HCTI0/Tb30BaHEM TeOMEeTPUUYEeCKHX TIOHATHM W TeopeM, ariapaTa anareOphi;
pelaTh NpPaKTAYeCKWe 3a/lauM, CBsI3aHHble C HaXOXX/eHUEeM reOMeTpUUYeCKUX
BEJINUVH.



TEMATHNYECKOE IVIAHUPOBAHUE

10 KJIACC
No KosmmyecTBOo uacoB
HaumeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (K pOBHIE)
o/ KonTpo/ibHbIe IIpakTHUeckue
¥ TeM NPOrpamMMBsl Bcero oOpa3oBaTe/IbHBIE PeCypChI
L paboThI paboTsI
bubmmoreka ITOK
1 B
BEACHHE B CTEDEOMETDUIO 10 https://m.edsoo.ru/1c209e37
[IpsiMble U JIOCKOCTH B
5 TIPOCTPAHCTRBeE. 1 1 bubmmoteka ITOK
[TapannenbHOCTb TIPAMBIX U https://m.edsoo.ru/1c209e37
TIJIOCKOCTel
3 IleprieHAUKYIIPHOCTH 1 Bbubmioreka IJOK
TMIPSIMBIX Y TIJIOCKOCTel https://m.edsoo.ru/1c209e37
4 YT/Ibl MeXAY NIPAMBIMU U 10 1 Bbubmioreka IJOK
IIJIOCKOCTAMU https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
M
> HOTOrparHHi 1 1 https://m.edsoo.ru/1c209e37
, Bubmioreka ITOK
6 ObEMLI MHOTOrPaHHHKOB J 1 https://m.edsoo.ru/1c209e37
IloBTOpEHMeE: CeyeHus, Bbubmioreka LJOK
7 4 1
PacCTOSHUA U YIJIbI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO 68 : 0
YACOB I10 ITPOI'PAMME




11 K/TACC

HauMeHOBaHHe Ko/mmuecTBO 4acoB
No OnekTpoHHbIe (UG poBHIe)
pa3/e/ioB H TeM KonTpo/ibHbIe IIpakTHueckue
n/n Bcero o0Opa3oBaTe/IbHBIE PeCypChl
NpOrpaMMel padoThI padoThI
bubmmoreka IIOK
1 T
€/1 BpatieHus 12 https://m.edsoo.ru/1c209e37
" Bbubmoteka LIOK

2 Obnémbi Ten > 1 https://m.edsoo.ru/1c209e37
BekTtops! u

3 KOOD/JIWHATEI B 10 1 Bubmaorexa [IOK

PA https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
[ToBTOpEHME,

4 o6o00111eHue, ; i bubmmoreka [IOK
cucTteMarusalus https://m.edsoo.ru/1¢c209e37
3HaHUU

OBLIIEE KOJIMYECTBO
YACOB I1O 34 3 0

I[TPOI'PAMME




IIOYPOYHOE IVIAHNPOBAHUE

11 KJ/IACC
No KosmnuyecTBO UacoB BﬂeKTPOHHBIe
ara u(poBbIe
Tema ypoka Kourpornrere Jdomaninee A mudp
n/ Bcero padoThI / 3ajaHue H3y4YeHUs o0pa3oBaTe/IbHbIE
I IIpakTHuecKkue pecypchl
padoThI
Cdepa u 11ap: LIeHTD,
PATHYC, THAMETD; MyHKT 64, Ne 573, Bubmoreka LIOK
1 1 575 https://m.edsoo.ru/0341bc2
T/I0IIA/Ib TIOBEPXHOCTH b
cdepsl B
BzaumHoe
pacrosnoxeHue cepsl U
5 TJIOCKOCTH; ) MyHKTbI 65 - 68, Ne bubmuoreka LIOK
KacarejibHas IJIOCKOCTh 577,579 https://m.edsoo.ru/bed12a43
K chepe; mioiiagb
cdepsl
N3o6pakeHue chepsl, .
3 1ia apHa HJIOCKoqéTII/)I 1 e D Ba e Bubmotexa OK
P ' 585, 587 https://m.edsoo.ru/bc15f7f2
CeueHus 11apa
4 Lunuuapuyeckast 1 MyHKTbI 59 - 60, Ne bubmuoreka LIOK
TIOBEPXHOCTb, 522,524 https://m.edso0.ru/6054b8c
obpa3yrormye 1
LATUHAPUYECKOU

MOBEPXHOCTH, 0Ch
LIAJTUHAPUUECKOU




MMOBEPXHOCTHU

LIuuHAp: OCHOBAHUS U
OOKOBasi IIOBEPXHOCTh,
obpa3ytoiiias 1 oCh;
TI01IaZib O0KOBOM U
TIO/THOM MTOBEPXHOCTH

MyHKTbI 59 - 60, Ne
528, 530

bubmuoreka LIOK
https://m.edsoo.ru/188f6216

N306parkeHne
LUWIMH/pPA Ha
IJIOCKOCTU. Pa3BépTKa
unvHzapa. CeueHus
LWIUH/pa
(TLIOCKOCTH1O,
rapasuie/lbkHOM WiIn
NepreHuKyISIpPHOU 0CU
LWIUH/PA)

MyHKTbI 59 - 60, Ne
533, 536

bubmuoreka LIOK
https://m.edsoo.ru/016e25eb

Konnueckas
TIOBEPXHOCTH,
obpa3ytoriue
KOHHUUECKOMH
TIOBEPXHOCTH, OCb U
BepIIMHA KOHUUECKOU
TOBEPXHOCTH

MyHKTbI 61 - 63, Ne
548, 550

bubmoreka IIOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBaHue u
BepIIMHA, oOpa3ytolrast
Y 0Ch; TJIOIIA/Th
OOKOBOW U MOJTHOU
TOBEPXHOCTH

bes 3agaHuA

bubmuoreka LIOK
https://m.edsoo.ru/897dd3b
2




YceuéHHBIN KOHYC:

00BEMOB TeJl

oOpa3ytoiie 1 BbICOTa; MyHKTe! 61 - 63, Ne Bubmorexa OK
9 555. 558 https://m.edsoo.ru/1468bab
OCHOBaHHs1 U OOKOBast ; 3
IIOBEPXHOCTh B
M3006pa’keHre KOHyca
Ha TIJIOCKOCTH.
Pa3BépTka KOHyCa.
CeuyeHusi KOHyCa
10 (My1I0CKOCTHIO, MyHKTbl 61 - 63, No Bbubmoteka LIOK
rapasuie/lbHOMu 560, 563 https://m.edsoo.ru/0bde1be8
OCHOBaHHUIO, U
TJI0OCKOCTHIO,
TpOXOZsiiiiel uepes
BepILHHY)
Komb6uHaius ten Bu6 LIOK
KoHcnekT, Ne3, 5 HO/IMOTEKA
11 BpalleHUs U ’ ’
pa https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHororpaHHUK,
OIMCaHHBIA OKOJIO
chepsi: cepa bubmuoreka LIOK
12 PEL b, KoHcnekT, Ned, 7 https://m.edsoo.ru/0b13615
BIMMCaHHasi B 3
MHOTOTPaHHUK WU B B
TeJI0 Bpall[eHUsI
HOHHTI/IE 06 06'BéMe. I_IyHKTb| 74 - 75. No
. T bubmuoreka LIOK
13 OCHOBHbBIE CBOMCTBA 649, 651

https://m.edsoo.ru/26a03fb7




OOBEM LUIMH/IPA,

MyHKTLI 77 1 81, No

bubmioreka LIOK

14 666, 676 https://m.edsoo.ru/5513d87
KOHyCa b
O6bém wapa u bubmioreka LIOK
15 KowcnexT, Ne6, 9 https://m.edsoo.ru/d189bde
rioags chepsl )
ITopo6HBIe Te/na B
MIPOCTPAHCTBe.
CooTHo1eHus Mexay
Bes 3agaHus bubnuoreka IIOK
16 TUTOtAIMH . https://m.edsoo.ru/810cf1eb
TOBEPXHOCTeH,
00BbEéMaMH 0J0OHBIX
Ten
KonTponbHast paboTa 1o
17 TemaM "Tena Bes 3agaHns bubmioreka LIOK
BpaieHus” u "O0beMbl https://m.edsoo.ru/4a33a8ab
Ten"
18 BexTop Ha rutockocty U Fnaga 4, naparpacel bubnuoreka LIOK
B [IPOCTPAHCTBe 1,2, Ne330 https://m.edsoo.ru/5caefclb
19 CnoxeHue u Inasa 4, naparpadel bubmoteka LIOK
BbIUUTAHUE BEKTOPOB 1,2, Ne335 https://m.edsoo.ru/23f4f089
20 YMHOXeHue BeKTopa Ha I'nasa 4, naparpadel Bubmorteka IIOK
YUCIIO 1,2, Ne34a2 https://m.edsoo.ru/dee379eb
21 Pa3/ioxeHne BeKTOpa I10 naBa 4, naparpagbl bubnuoreka IIOK

TpéM HEKOMIT/IaHapHbIM

1, 2, Ne346

https://m.edsoo.ru/a28fd74e




BekTopaM. IIpaBusio
napasuiesienuresa

Pemenue 3azay,

CBSIBAHHBIX C [nasa 4, naparpadbl Bubmoreka LIOK

22 1, 2, Ne353 https://m.edsoo.ru/5a82790
rpyUMeHeHreM TIpaBUI 0
JleVICTBUM C BEKTOpaMH a
KoopaunatHo-

73 BEKTOPHBIN MEeTO[] TIpU Inasa 5, naparpadel bubmoreka LIOK
peleHuu 1,2, Ned00, 401 https://m.edsoo.ru/d3alfe30
reoMeTpUYecKrx 3aiau
[IpsimoyrosnbHas
CUCTeMa KOOpJUHaT B
pOCTPAHCTBE Fnasa 5, naparpadbl Bubimoreka HOK

24 ) 1, 2, Ne403, 407 https://m.edsoo.ru/48db705
KooppavHatsl BekTopa. 3
[pocrTeiiilive 3a7jauu B -
KOOpJMHAaTax
Yron Mexay Fnasa 5, naparpadbl Bu6morexa LIOK

25 BekTopamH. CKasipHoe 1,2, Nedll https://m.edsoo.ru/725effc4
NPOM3BE/IeHHe BEKTOPOB T '
Brruriciienue yriios Fnasa 5, naparpadbl Bubmiorexa LIOK

26
MENAY HPAMBIMI U 1,2, Ned13 https://m.edsoo.ru/8efbe78e
TJIOCKOCTSIMU
KonTponbHast paboTta 1o

97 Teme "BekTopbl U bes 3agaHuna bubmioreka LIOK

KOOD/IMHATHI B
rpocTpaHcTee”

https://m.edsoo.ru/77c22fc5




28

IToBTOpEHUE,
0000111eHME U
cUCTeMaTH3aLys
3HaHUU. OCHOBHbIE
burypsl, GakThl,
TeopeMbl Kypca
MJIaHUMEeTPUU

KoHcnekT

bubmmoreka LIOK
https://m.edsoo.ru/1780ba5
d

29

IToBTOpEHUE,
0000111eHME U
cUCTeMaTH3aLys
3HaHUU. OCHOBHbIE
¢burypsl, GakThl,
TeopeMbl Kypca
MJIaHUMEeTPUU

KoHcnekT

bubmuoreka IIOK
https://m.edsoo.ru/078cd18
4

30

IToBTOpeHue,
0000111eHME U
cUCTeMaTH3aLys
3HaHUM. 3afauu
MJIAHUMETPUU U METO/IbI
WX pelleHust

KoHcnekT

bubmoteka LIOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
0000111eH1e U
CUCTeMaTH3alvs
3HaHUMN. 3ajaun
TJTAHUMETPUM U METO/IbI
VX pelleHust

KoHcnekT

Bbubmoteka LIOK
https://m.edsoo.ru/4dffda97




IToBTOpeHue,
0000111eHME U
cUCTeMaTH3aLys BubGmmoreka IIOK

32 3HaHUU. OCHOBHbIE 1 KocnexT, Ne18, 23 https://m.edsoo.ru/74b2ad9
burypsl, GhakThbl, 1
TeopeMbl Kypca
CTepeoMeTpuu

33 WTorosast KOHTPOJIbHAsA 1 bes 3agaHusA bubmmoreka LIOK
pabota https://m.edsoo.ru/ec24dfc2
[ToBTOpEHME,

34 0000111eH1e U 1 Bes 3agaHus Bbubnuoreka IIOK
cucremMaru3aLus https://m.edsoo.ru/f465d10e
3HaHUM

OBIIEE KOJIMYECTBO 34 0

YACOB I10 ITPOI'PAMME




IMPOBEPAEMBIE TPEEOBAHUSA K PE3YJ/IbTATAM OCBOEHVSI OCHOBHOM OBPA30BATEJ/IbHOM

ITPOI'PAMMBI

10 KJIACC

Kop npoBepsiemoro

IIpoBepsieMble peAMeTHBIE pPe3y/IbTaThl 0CBOEHHS OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMBbl CpeJHEro

pe3yJbTara o01ero odpa3oBaHus
7 I'eomeTpus
7.1 OrnepupoBath IMOHATHUSMMU: TOUKA, IpsIMasi, IJIOCKOCTh
7.2 [IpyMeHATb aKCMOMBI CTePEeOMeTpPUH U C/1e/ICTBUS U3 HUX IIPU pelleHUr TeOMeTPpUUYeCcKrX 3a/jau
7.3 OneprpoBaTth NOHATUAMU: N1apaL/IeIbHOCTh U MePHeHJUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEMN
7.4 KnaccuduipoBath B3aviMHOe pacrio/ioykeHue MPSIMbIX U TJIOCKOCTel B MPOCTPAHCTBe
75 OmnepypoBaTh TOHATHUSIMU: JBYTPaHHBIN YTOJI, TPAHU BYTPaHHOTO yT/1a, peOpo ABYTPAaHHOTO YTJia, TUHEUHBIN
yroJ ABYIpaHHOro yrJa, rpajycHas Mepa JABYIrpaHHOrO yrIJia
76 OnepypoBaTh MOHSITUSIMU: MHOTOTPaHHWK, BBIMYK/IbIA UM  HEBBINYK/IbIi MHOTOTPAHHUK, 3/1€MEHTbI
' MHOTOTPaHHUKa, MPaBU/IbHbIA MHOTOTPaHHHK
77 PacriosHaBaTb OCHOBHBIE BH/Jbl MHOIOTDAaHHUKOB (TTMpaMuja, Mpu3Ma, MPsSIMOYTOJIbHBIA Tapasuiesenurnes,
Ky0)
g KnaccuduippoBate MHOTOTPaHHUKY, BbIOMpasi OCHOBaHUS [i/Is KIacCUPUKALUK (BBITYK/Ible ¥ HEeBBIMYK/Ibie
’ MHOTOTPaHHUKH, MpaBU/IbHble MHOTOTPAHHKKH, TIPsiMble ¥ HAKJIOHHbIE TTPU3MBbI, Tlapasiiesienure/bl)
7.9 OrnepupoBath MOHATHUAMU: CEKYIL|asi TVIOCKOCTb, CeYeHne MHOTOI'PaHHUKOB
7.10 OOBSICHATD IPHUHLIMIIBI TIOCTPOEHHST CeUeHHI MHOTOTPAHHUKOB, UCIIO/b3YsT METOJ, CIeZlOB




7.11

CTpouTh CeueHUsi MHOTOTPAaHHUKOB MeTO/IOM CJIe[iOB, BBITIOJHATL (BBIHOCHBIE) IJIOCKUE YepTeXu U3
PUCYHKOB TIPOCTBIX 00BbEMHBIX (UTYDP: BUJ CBEPXY, COOKY, CHHU3Y

7.12

Pemath 3a7au Ha HaxXxOXKJeHHe TeOMEeTPHUeCKMX BeIWYMH 10 o0pasijaM WM alaropuTMaM, IpUMeHss
V3BEeCTHbIE aHa/JIMTUUeCKHue MeTO/bl MPHU pelLleHWH CTaHAapTHhIX MaTeMaTH4yeCKUX 3a/au Ha BbIUMC/IeHHe
pacCTOsIHUM MeXAy [BYyMsl TOUKaMHd, OT TOUKA [0 TpSMOM, OT TOYKM [JO IIJIOCKOCTH, MeXAy
CKPeLMBaILUMUCS NPSIMbIMU

7.13

Pemarsb 3ald4d Ha HaXO0X[eHKHe TeOMeTpUUYeCKHMX Be/JMUYHWH II0 06pa3uaM WJINW aJIrOpUTMaM, I[IPpHUMEHAA
H3BeCTHbI€ dHA/IMTHYECKHWEe METOJAbI IPH pelleHHWW CTAaHAdPTHBIX MaTeMAaTHMYeCKUX 3d/lda4 Ha BBIYHC/IEHHE
yrjioB MEXAY CKPEIWBAIOIIMMUCA T[PAMBIMH, MEXAY HpHMOfI " IUIOCKOCTBbIO, MEXAY IIJIOCKOCTAMM,
ABYT'DAHHBIX YTJIOB

7.14

Beruncisate 00bEMBI M TIJIOIMIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IMpH3Ma, NMUpamMKja) C TPUMeHeHHeM
¢dopMys, BBIUMC/IATH COOTHOILEHWS MEXAY IUIOLIAAsIMUA  TIOBEPXHOCTed, 00béMaMu TIOHOOHBIX
MHOT'OTPaHHUKOB

7.15

OnepypoBaTh MOHATUSIMU: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCb U IJIOCKOCTb CUMMETPUH, LIeHTP, OCb U
TJIOCKOCTh CUMMETPUM (PUTYPbI

7.16

V3Bnekath, nMpeoOpa3oBbIBaTh M MHTEPIPETUPOBaTh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX TeOMEeTPUYeCKUX
¢durypax, npeficTaB/IeHHYIO Ha UepTeXXaxX U pUcyHKax

7.17

[TpyuMeHsTh reomMeTpUuecKue (DaKThl /Jis1 pellleHus] CTepeoMeTpPUUYeCcKUX 3a/iay, NpeArosiaraolux HecKoabKo
111aroB pelleHys], eC/Ii YCJI0BUSI IPUMeHeHUs 3a/jaHbl B IBHOU (popMe

7.18

HpI/IMeHHTb HpOCTEﬁH.IHE MporpamMmMHbie CpeacTBa MW 3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE CHUCTEMBI TIpU
pelieHrn CTepeoMeTPUUECKHUX 3a/4dU

7.19

[TpyBOAWTE MpPUMepbl MaTeMaTHYeCKUX 3aKOHOMEPHOCTel B MpPUPOJe W JKU3HM, PacIlio3HaBaTh MpOsiB/IeHHe
3aKOHOB reOMeTPUU B MCKYCCTBe

7.20

HpI/IMeHHTb IMOJ/IydUe€HHbI€ 3HaHHWSA Ha MPAKTHUKE: dHa/IM3UPOBATH pe€a/IbHbIE€ CUTYdLIMN U IIPUMEHSATH U3yUE€HHbIE




TIOHATHSI B TIpOIlecce TOMCKa pelleHWs MaTeMaTHueCcKd C(opMy/JMpoBaHHON MpoOsieMbl, MOZEIUpPOBATh
peajibHble CUTyalMd Ha S3blK€ TeOMeTpPUM, WCCe0BaThb TOCTPOEHHble MOJenu C HCIHO0Jb30BaHUEM
reoMeTpUuUecKuX TIOHSTMA W TeopeM, amrapara aireOpbl, pellaTb TpaKTHUeCKWe 3a/aud, CBsi3aHHble C
Hax0oXK/leHHeM TeOMeTpUYEeCKUX BeJIMYUH

11 KJIACC

Kop nposepsiemoro

ITpoBepsiemble IpeMeTHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOW 00pa30BaTe/IbHOMN IPOrpaMMbI

pe3y/ibTarTa cpeAHero oouiero oopa3oBaHus
6 I'eomeTpust
OnepupoBaTh MOHATHSIMU: LWJIMH/APUUECKasi TIOBePXHOCThb, 00pa3yroliye LUINHAPUUeCKON MOBepPXHOCTH,
6.1 LWIMH/P, KOHWYecKasi TIOBEPXHOCTh, 00Opa3yrolue KOHHWUeCKOW TIIOBepXHOCTH, KOHYC, cdepuyeckas
TIOBEPXHOCTh
6.2 Pacrio3HaBaTh Tesa BpalleHus (LIWIUHADP, KOHYC, cepa U 11ap)
6.3 OOBSCHATD CIIOCOOBI TIO/TyUeHUSs TeJl BpallleHus
6.4 KrnaccuguippoBats B3aMMHOe pacIiosioykeHyue cepsl U MI0CKOCTU
65 OneprpoBaTh MOHSATHSIMU: LIAPOBOM CErMeHT, OCHOBaHME CerMeHTa, BbICOTa CErMeHTa, I1apOBOM CJIOH,
' OCHOBaHUe 111apOBOTr0 CJ/1051, BBICOTA LLIaPOBOT0 CJI0S], 1LIaPOBOM CEKTOP
6.6 Bbrunciate 00bEMBI M TUION[A/IA TIOBEPXHOCTEM Tes BpallleHHs], TeOMeTPUUeCKUX Tel C TNpPUMeHeHHeM
' hopmy
6.7 OneprpoBaTh MOHSITUSIMM: MHOTOTPAaHHMK, BIMCAHHbIA B cdepy M OMMCAHHBINA OKOJIO cdepsl, cdepa,
' BIMCaHHasi B MHOTOTPAHHKK WUJIU TeJI0 BpallleHus
6.8 BBIUMCISTE COOTHOIIEHHST MEXKAY TIIOMA/ISIMU TTOBEPXHOCTeH 1 00BbEMamMu TIOZO0OHBIX Test




6.9 V306pakaTh n3yuaemble GUTypbl OT PYKH U C IPUMEHeHHeM MPOCThIX YepPTEXHBIX UHCTPYMEHTOB
6.10 BBIMoTHATE (BBIHOCHBIE) TUIOCKHE UepTeXXW M3 PUCYHKOB MPOCTBIX 00BEMHBIX (UTYP: BUJ CBEpPXY, COOKY,
' CHU3Y; CTPOUTH CeYeHHsI TeJsl BpallleHUs]
611 Vi3BnekaTtb, MHTEPIIPETUPOBaTh U Npeobpa3oBbIBaTh MH(OPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX
' ¢burypax, npeZiCTaB/eHHYO Ha YepTeXkax U pUCYHKax
6.12 [IpuMeHsITH TeoMeTpuueckve (akTbl [Jisi pelleHdsi CTepeoMeTpUYecKMX 3ajau, IpeZriosaratoiyx
' HEeCKOJIbKO I1aroB pellieHNs], ec/Id YCI0BUs PUMeHeHUs 3a/laHbl B IBHOW dopme
6.13 OrnepupoBath MOHATHEM: BEKTOP B [IPOCTPAHCTBE
6.14 BbINONHATE [1@MCTBUSL C/I0’KEHUSI BEKTOPOB, BbIUMTAaHMSI BEKTOPOB M YMHOXKEHUSI BEKTOpa Ha YHCIIO,
' 00BSICHAATh, KAKUMU CBOMCTBaMU OHU 00/1a/1at0T
6.15 [IpuMmeHsATH NpaBUsIO Napasuiesienuriesia py CJ10KeHUU BeKTOPOB
OrnepupoBath MOHATHSMU: [1€KapTOBbl KOOPAMHATEI B IIPOCTPAHCTBe, BEKTOP, MOAYJ/Ib BEKTOPA, PABEHCTBO
6.16 BeKTOPOB, KOOpDJMHATBI BEKTOpa, YroJ MeXJy BeKTOpamM, CKajsipHOe IIpOu3Be/leHhe BEeKTOPOB,
KOJIJIMHeapHble ¥ KOMITJIJaHapHbIe BeKTOPbI
6.17 Haxogute cymMmy BeKTOpPOB M INpOM3BeJeHHe BeKTOpa Ha 4MCJIO, YyroJl MeXJy BeKTOpaMM, CKalsipHOoe
' TIpPOM3BeJieHre, paCK/Ia/iblBaTh BEKTOP M0 IBYM HEKOJI/IMHeapHbIM BeKTOpam
6.18 3aziaBaTh MJIOCKOCTb YPAaBHEHMEM B [1IeKAPTOBOM CUCTEMe KOOp/MHAT
6.19 Pemath npocreliiye reoMeTpuueckrie 3a/jauyd Ha IpUMeHeHre BeKTOPHO-KOOPAWHATHOTO MeTo/ia
Pemate 3aZlauM Ha [j0Ka3aTesJbCTBO MaTeMaTM4eCKUX OTHOLIEHWH M HaxoXJeHHe TeoMeTpUYeCcKUX
6.20 BeJIMUMH MO obOpasliaM WM aaropuTMam, TNPUMeHsisi W3BECTHble MeTO/bl TPH pelleHWd CTaHapTHbBIX
MaTeMaTUUeCKUX 3azau
621 [IpumeHATH mpoOCTelllMe IIPOrpaMMHbIE CpPeACTBAa M 3JIEKTPOHHO-KOMMYHHKALIMOHHbIE CHUCTeMbl NpU
' pelleHnH CTepeoMeTPUYeCKHX 3a7a4
6.22 [TpuBOAWTE NpHUMepbI MaTeMaTUUeCKMX 3aKOHOMEPHOCTel B MPUPO/ie Y XKU3HU, paclio3HaBaTh MPOsiB/IeHNe

3dKOHOB IreOMeTPpHH B UCKYCCTBE




6.23

[IpumeHSATH TMOJydyeHHble 3HAHWS Ha TpaKTHMKe: aHaJIUu3UpOBaThb peajbHble CUTyallud W TIPUMEHSThb
M3yueHHble TIOHSITUS B TpOLIeCCe TOMCKA pelleHus mMareMaThudecku C(opMysMpoBaHHON TpoOIeMsl,
MO/Ie/TMPOBaTh peasbHble CUTyallUM Ha $3bIke TeOMeTpHH, WCC/Ael0BaTh TOCTPOEHHble MOJenu C
WCTIO/Ib30BaHHEM T'eOMeTPUUeCKUX TIOHSTUM U TeopeM, arrapara ajareOpsbl, peliaTh MpakTUUeCKue 3aJaud,
CBSI3aHHBIE C HAaX0XXJeHeM reOMeTPUUeCKHUX BeTUUMH




ITPOBEPAEMBIE 3J/IEMEHTDBI COAEPKAHUA

10 KJIACC

Kopg

HpOBEpHEMbIﬁ 3JIEMEHT CO/i€pPKaHUA

7

I'eometpus

7.1

OCHOBHBIE TIOHSITHS CTepeoOMEeTPHHU. Touxka, npsMasi, IIJIOCKOCTb, TIIPOCTPAHCTBO. [TonsiTne 006 aKCHMOMAaTUUECKOM
MMOCTPOEHUHN CTEPEOMETPUN: dKCHMOMEI CTepeOMETPHU U C/IeACTBUA M3 HUX

7.2

B3auMHoe pacrosiokeHWe MpsMbIX B TIPOCTPAHCTBe: TepeceKaroluecs, rapajie/ibHble W CKpellUBarolyecs MpsiMble.
[TapaniensHOCTh MPSIMBIX Y TVIOCKOCTEN B MPOCTPAHCTBE: MapaJsijie/ibHble MpsiMble B MPOCTPAHCTBE, Mapaie/lbHOCTh TPEX
MPsIMBbIX, Mapasyie/ibHOCTh MPSMOM M TIJIOCKOCTU. YTJbl C COHAaNpaB/JeHHbIMA CTOPOHAMM, yTrol MeXAY MpsSMbIMUA B
rpocTpaHcTBe. IlapasnienbHOCT, TJIOCKOCTEM: mMapasviefbHble TUIOCKOCTH, CBOMCTBA MapasulefbHbIX —IJIOCKOCTEH.
I[TpocrTefimive MpoCTpaHCTBEHHbIE (GUTYPBI HA TVIOCKOCTH: TeTPasip, Ky0, Mmapa’uiesiernurie]], TOCTPOeHHe CeUeHUH

7.3

[TeprieHAUKY/ISPHOCTb MPSIMOM U TJIOCKOCTHU: TepIeHAUKY/ISIDHbIE TIpsIMble B MPOCTPAHCTBe, MpsiMble MapasuiefbHble U
MepreHuKysspHble K TUIOCKOCTW, TIPU3HAK MepHeHJWKY/ISIPHOCTU TIPSIMOM M IIJIOCKOCTH, TeopeMa O MpsiMOU
MepreHJuKYy/ISPHOM TUIOCKOCTU. YT/Ibl B TMPOCTPAHCTBE: Yrol MeXJy NpPsSMOM U TIJIOCKOCTbIO, [BYTPaHHbIA yro,
JIMHEWHBIN yro/ JByrpaHHoro yria. [lepneHJuKy/sp ¥ HaK/JIOHHbIe: PACCTOSTHUE OT TOYKM [0 MJIOCKOCTH, PacCTOSIHHAE OT
MpsIMOM 10 TIJIOCKOCTH, TMpoeKusi (GUrypbl Ha TIJIOCKOCTb. [leprneHAuKy/lsspHOCTb TJIOCKOCTEM: MpU3HAK
NepreHVKYyISPHOCTH ABYX IJIOCKOCTel. Teopema o Tpéx meprieHAUKYJ/Isipax

7.4

ITonsTue MHOIrorpaHHMKa, OCHOBHBIE€ 3/IEMEHTBI MHOTI'OI'DAHHHKA, BBIITYKJ/IbIE W HEBBIITYKJ/IbI€e MHOI'OIPDaHHUKH, pa3BépTKa
MHOIr'OrpaHHHUKA. HpI/I3MaI Nn-yroJjibHas IIpyu3Md, 'pPpaHd U OCHOBAHHUA TIPHU3MBI, MMPpAMAdA W HAK/JIOHHAsA TMPU3MBbI, OoKOBas U
IMO0JIHadA IIOBEPXHOCTHb TIIpHU3MBI. Hapajmenem/lne,q, HpHMOYI’OJIbHLIfI Mmapasuienenurnen v ero CBOMCTBa. HI/IpaMI/IAai n-
yrojibHad IUpaMud, I'PaHU W OCHOBdHHE IIMPpAMHU/BI, O6oKoBasg M II0/IHAs [IOBEPXHOCTb ITMpAMHKbI, TMPpABWU/IbHAA U




yceuéHHasi TMpaMuja. OJIeMeHTbl TMpU3Mbl U MNUpamMuAbl. [lpaBUIbHbIE MHOTOTPAaHHUKM: TIOHSATHE TIPAaBU/IBHOTO
MHOTOTpaHHUKa, MpaBW/IbHas MpU3Ma W MpaBWIbHas MUpaMuUZa, MpaBWIbHAasg TpeyrosbHas MUpamMuAa W TPaBUIbHBIN
TeTpas/p, Kyb. [IpecTaBieHre 0 MpaBWIbHBIX MHOTOTPAHHUKAX: OKTA3/p, A0/eKa3Ap U ukocasapyrue CeueHUs IPU3MbI U

MYMpaMU/bI
- CumMMeTpusi B TIPOCTPAHCTBE: CHMMETPUSI OTHOCUTE/NIbHO TOUKW, TPSMOM, TIJIOCKOCTU. OJieMeHTbl CUMMETpUH B
) nypaMu/iax, rnapasiieenurneax, MpaBUIbHbIX MHOTOIPaHHUKAX
BbIunc/ieHre 371eMEHTOB MHOTOTDAHHUKOB: DE0pa, AuaroHasd, yribl. [lgomiags OOKOBOWM TMOBEPXHOCTU U TIOJTHOU
76 TOBEPXHOCTH TIPSIMOM TPH3MBbI, IION[aZlb OCHOBAHUM, TeopemMa O OOKOBOM ITOBEPXHOCTH TPSMOM Mpu3MbI. [liomjaab
' OOKOBOI TTOBEPXHOCTH U TIOBEPXHOCTH TIPAaBUIbHOM TTMpPaMH/IbI, TeOpeMa O TUIOAId yCeuéHHOM mupamMu/ibl. [loHsTHE 00
06BbémMe. OOBEM MUpPaMU/IbI, IIPHU3MbI
7.7 ITopobHbie Tena B mpocTpaHcTBe. COOTHOIIEHUST MEX/Y TUIOIIASIMUA TIOBEPXHOCTEH, 00béMaMu TIOI00HBIX TesT
11 KITACC
Kop IIpoBepsieMblii 3/IeMEeHT CO/iep>KaHUA
6 I'eometpus
6.1 LnmHapudeckasi TTIOBEPXHOCTh, 00pa3yrolye LHIHHAPUUECKOW TTOBEPXHOCTH, OCh LWJIMHPUYECKOW TTOBEPXHOCTH.
) LwymHap: ocHOBaHMSI 1 OOKOBast TOBEPXHOCTh, 00pa3yromasi ¥ 0Ch, TIoNjaib O0OKOBOM U MOJTHOM MMOBEPXHOCTH
KoHnueckasi TIOBePXHOCThb, 00pa3yrole KOHHUeCKOW TOBePXHOCTH, OCh W BepILIMHAa KOHHWYeCKOU ITOBEepXHOCTH.
6.2 KoHyc: ocHOBaHWe U BepliliMHa, obpa3yrolijasi U OCh, TUIOMIAAb OOKOBOM U TOJTHON TOBEPXHOCTH. Y CeUEHHBI KOHYC:
obpa3yroIue 1 BbICOTa, OCHOBaHUS U OOKOBast IOBEPXHOCTh
Cdepa u 1wmap: LeHTp, paguycC, AuameTp, IJIOLIAAbL TOBepxHOCTH cdepbl. B3avMHoe pacriosnioxeHue chepbl U
6.3 TJIOCKOCTH, KacaTesibHasi TVIOCKOCTh K cepe, TIo1ab chepbl
6.4 V300pakeHue Tesl BpallleHs Ha IJIOCKOCTH. Pa3BépTKa I[W/IMH/pa U KOHyCa




KOMGI/IHaL[I/II/I T€J/I BpdllleHUA W MHOI'OI'DaHHUKOB. MHOI"OFpaHHI/IK, OITMCAHHBIA OKOJIO C('I)epbl, C(bepa, BIIMMCAHHAA B

6-5 MHOTOTPaHHUK, UK TeJIO0 BpallleHUs
66 [Monsitve 06 06BéMe. OCHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 06 00BEMe TIPSIMOYTO/IBHOTO Tapasiiesenurnesa u
' criesicTBrs U3 Heé. OO0BEM LuMH/Pa, KoHyca. OO0BEM 11apa U rionjaib cepbl
6.7 [Togo6HbIe Tena B ipocTpaHcTBe. COOTHOIIIEHUS MEXK/TY TI/IOIIA/IIMH ITOBEPXHOCTeH, 00béMaMu MOJ0OHBIX Tej
CeueHusi UwIMHZApa (TapaiiesibHO W TIepreHUKY/ISPHO OCH), CeueHUs KOHyca (Tapajie/ibHoe OCHOBaHUIO U
68 MIPOXO/isilllee Yepe3 BepIIMHY), CeueHUs I1apa
BekTop Ha MJIOCKOCTU W B TipocTpaHcTBe. Crio)kKeHHWe W BBbIYMTaHHE BEKTODOB. YMHO)KeHHe BeKTOpa Ha 4YHCIIO.
6.9 Pa3nokeHre BekTOpa 0 TPEM HeKOMILJIaHApHbIM BekTopaMm. IIpaBuso napamuienenunesa. PelieHre 3a/ja4, CBsi3aHHBIX
C TIpUMeHeHHeM TIpaBU/I IeUCTBUM C BeKTOPaMH
[Tpsimoyro/ibHasi CUCTeMa KOOPAMHAT B TpocTpaHcTBe. KoopauHaTel BeKTopa. [Ipocrefinive 3ajaud B KOOpAWHaTaX.
6.10 Yron mexy BekTopaMu. CKa/isipHOe TIpOM3Be/ieHre BeKTOPOB. BhluKc/ieHre yII0B MeX/y TPSMbIMHU U TIJIOCKOCTSIMH.

KOOPAHH&THO—BGKTOprIﬁ MeTO/ IIpU pellleHHWHU reOMeTPUYECKHX 3d/1a4




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHSA K PE3YJ/IbTATAM OCBOEHUA
OCHOBHO¥ OBEPA30BATEJIbHOW ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OGPA30BAHIS

Kop nposepsiemoro
TpeOoBaHUsA

IIpoBepsiembie TpeGOBaHUA K MpPeMETHHIM pe3y/IbTaTaM 0CBOeHHsI 0CHOBHOH 00pa3oBaTe/IbHOM
NMpPOrpaMMbI CPeJHero o0Iero 00pa3oBaHusi

Bnasenne MerojamMH Jl0Ka3aTeslbCTB, aJrOPUTMaMM pelleHWsl 3ajad; yMeHue ¢opMy/aupoBaTh U
OMepupoBaTh IMOHATUAMM: OIpeJiesieHre, akCuoMa, TeopeMa, CJe/CTBUe, CBOMCTBO, IpU3HaK,
JIOKa3aTebCTBO, PAaBHOCU/IbHBIE (DOPMY/TMPOBKH; MPUMEHSTh UX; yMeHHe (OpMyJMpoBaTh oOpaTHOe U
TIPOTUBOIIO/IO)KHOE  YTBEp)K/leHHe, TIPUBOJWUTL TpPUMepbl M KOHTPIIPUMEpbI, HCIO/Ib30BaTh MeTO[,
MaTemMaTUueCKOW UHJYKLMW; POBOJUTH l0Ka3aTe/bHble pacCy)XKJeHHUs MPU pelleHny 3a/ay, OLleHUBaTh
JIOTUYECKYI0 TPaBUIBHOCTb  PAacCy)X[eHW{; yMeHHe OIepupoBaTh IOHATHUSMU:  MHOXXECTBO,
MOZIMHOXKEeCTBO, OIepalui HaJ, MHOKeCTBaMH; yMeHHe WCII0/Ib30BaTh TeOpPeTUKO-MHOKeCTBeHHBIN
anmapar Jijisl OIMCaHWsl peaslbHbIX IIPOLeCCOB U SBJIEHUM U MPY pelleHry 33/iay, B TOM UKC/e U3 PYruX
yueOHBIX TpeMeTOB; YMeHHe OIepHUpOBaTh MOHSATHSMU: rpad, CBs3HBIN rpad, AepeBo, LMK, rpad Ha
TJIOCKOCTH; YMeHUe 3a/laBaTh M OMMCBIBAaTh rpadbl pa3MUYHbIMU CIIOCOOaMM; MCII0/IBb30BaTh rpadbl IPU

peIlleHrH 3a/1au

YMeHve onepUpoBaTh MOHATUSIMU: HaTypajbHOE YWCIIO, LieJoe YMCJIO, CTeleHb C LiebIM T0Ka3aTeseM,
KOpeHb HaTypa/ibHOM CTeleHW, CTeleHb C pallMOHa/bHBIM II0OKa3aTeseM, CTeleHb C [eMCTBUTE/bHbIM
roKasarteseM, Jiorapyum uymucsa, CUHyC, KOCHHYC U TaHT'eHC [POM3BOJILHOTO YKCJ/Ia, OCTaTOK M0 MOAYIIIO,
paLMoHaZbHOe YHMC/I0, UppaLMOHa/JIbHOe UMCJ/I0, MHOKECTBA HAaTypasbHbIX, Lie/blX, palMOHA/bHBIX,
JeiCTBUTE/IBHBIX UMCEeNT; YMeHHe WCII0/Ib30BaTh MPHU3HAKH AeTMMOCTH, HAMMEHbIINI 001U AenuTesTb 1
HavMeHblllee 00lljee KpaTHOe, aJrOpUTM EBKIMJa Tpu pellleHUH 3afiay; 3HAKOMCTBO C Pa3IAYHBIMU
TMO3UL[MOHHBIMYA CHCTEMaMH CUMC/IeHUs]; YMeHHe BBITIONHATh BbIUMC/IEHHe 3HaueHHi U rpeoOpa3oBaHus
BBIDAKEHWI CO CTereHsMHA M jorapyddmamu, rnpeoOpa3oBaHusi JpOOHO-parjOHANbHBIX BbIpayKeHUH;
yMeHHe OIepupoBaTh MOHATHSIMU: NI0C/Ie/|0BaTebHOCTD, aph(pMeTHUecKasi IpOrpeccus, reoMeTpruuecKas




nporpeccusi, OeckoHeyHO  yObIBaroIllass  TeoMeTpUuecKass  TPOTPeccHs;  yMeHHe  3a/laBaTh
1oc/ieloBaTe/lbHOCTH, B TOM YHWC/Ae C TIOMOLIbIO DPEeKYpPPeHTHbIX (OpMyJ; yMeHHe OIepupoBaTh
MOHATUSMU: KOMIIJIEKCHOE UMCJ/I0, COMPSDKEHHbIe KOMIUIEKCHbIE UWCAd, MOAY/JAb W aprymMeHT
KOMIUIEKCHOTO uucia, (opMa 3arnyicyd KOMILIEKCHBIX 4ucen (reoMeTpuueckasi, TPUrOHOMeTpUueckas U
anrebpavyeckas); yMeTb TIPOU3BOAUTH apu(MeTHUeCKHWe [eHCTBUS C KOMIUIEKCHBIMU UHC/IaMuy;
MIPUBOJUTH NPUMEPHI MCI0/Ib30BaHUSl KOMIJIEKCHBIX YKCes; OMepyupoBaTh MOHATHUSMU: MaTpula 2X2 U
3%3, orpezieIMTe/Ib MaTPULIbl, FEOMETPUUECKUN CMBICJT OTIpe/ie/TUTe st

YMeHve onepupoBaTh MOHATHUSMU: pallMOHabHblE, WppallMOHa/bHbIe, TI0Ka3aTe/bHble, CTeleHHbIe,
JorapupmMuueckre, TPUrOHOMeTpUUYEeCKHe YPaBHEHUs] U HepaBeHCTBa, UX CUCTeMbl; yMeHHe OlepUpoBaTh
MOHATUSMH:  TOXKAECTBO, TOXK/ECTBeHHOe TmpeoOpa3oBaHue, ypaBHEHHe, HepaBeHCTBO, CHCTeMa
ypaBHEHMI U HepaBeHCTB, PaBHOCU/IBbHOCTb YypaBHEHH!, HepaBeHCTB M CHUCTeM; yMeHHe pelllaTh
ypaBHeHUs], HepaBeHCTBa M CUCTeMbI C TIOMOLLb Pa3/IMUHbIX MPUEMOB; pellaTh ypaBHEHUsl, HepaBeHCTBa
M CUCTeMbl C TlapaMeTpoM; I[IPUMEHSITb YpaBHEHWs, HepaBeHCTBA, WX CHUCTeMbl /il peLleHus
MaTeMaTHUUeCKHX 3a/iau ¥ 3a/jau 13 Pa3/IMuHbIX 00/1acTeli HayKu U pealbHOU XKU3HU

YMeHue oOrepupoBaTh TOHATUSMH: (DYHKIUsS, UETHOCTh (YHKLWH, Te€PUOJAWYHOCTb (DYHKIIWH,
OrpaHUYeHHOCTh (DYHKLIMH, MOHOTOHHOCTb (PYHKI[MH, SKCTPeMyM (DYHKLIUH, HauOoblliee ¥ HauMeHblilee
3HaueHUs1 GYHKLMU Ha TIPOMEXKYTKe, HeTrlpepbiBHasi (PYHKI[MsI, aCUMITOTHI Tpaduka GpyHKIMH, TiepBasi U
BTOpasi MPOW3BOAHAasA (PYHKIMH, reOMeTPpHUUeCKUi U (U3NUeCKHi CMBIC/ TTPOM3BO/IHOM, TiepBooOpasHasi,
orpe/le/IéHHBIA HMHTETpa/l; yMeHHe HaXOAWTh AaCUMNOTOThl rpaduka (yHKIMW; yMeHHe BbIUHCIIAThH
TIPOM3BO/[HbIE CYMMbI, TIPOM3BEE€HHs], YaCTHOTO W KOMITO3WIMUA (YHKIMM, HaXOAWUTh YypaBHeHHe
KacaTe/sbHOM K rpadvKy (QyHKLMH; YMeHUe HaxO[UTb MPOM3BOJHbIE 3/ieMeHTapHbIX (QYHKLUM; yMeHUe
WCTIO0/Tb30BaTh TPOW3BOJHYIO [/Isl MCC/efioBaHUs (YHKIWNA, HAaXO[AWTb HaAuOOJbIMe U HauMeHbIIMe
3HauyeHus1 (QYHKIWA; CTPOMTHb TrpaUKu MHOTOUJIEHOB C HWCTIOb30BaHWEM arlfiapata MaTeMaTH4ecKOTo
aHaJM3a; IPUMEeHSITh TIPOU3BO/[HYIO /ISl HAXOK/eHUsI HaW/Tyulllero pellleHrs! B IPUK/Ia/[HBIX, B TOM YKCJIe
COLIMA/IbHO-9KOHOMHUECKUX U (PU3MUeCKUX 3aflauaX; HaxOAWTh IJIOMIaJu U 00BEMBI (DUTY C MOMOIIBIO
WHTerpaa; NMPUBOJUTh TIPUMEpPbl MaTeMaTHUeCKOr0 MO/e/IMPOBaHUsI C TOMOIIbI0 AnddepeHIuaIbHBIX




ypaBHeHU!

YMeHHe orepyupoBaTh TOHATUSAMM: Tpapuk (yHKUMHM, obOpatHas (GYHKLUsS, KOMITO3MLMS (YHKIWH,
nuHeMHass (QyHKUWs, KBajApaTuuHasi (GyHKLUS, pauydoHanbHasi (QyHKIUsS, CTereHHas (QyHKLUWS,
TPUTOHOMeTpHUYecKrue (QYHKIMM, oOpaTHble TPUTOHOMeTpUYecKWe GYHKLUM, IIOKa3aTejqbHas U
norapumuueckass QyHKIUM; yMeHUe CTPOUTb TpaduKu U3y4YeHHbIX (YHKIUM, BBITIOIHSITD
npeoOpa3oBaHusi TpaduKOB (QYHKOMK, WCIOAB30BaTh TrpaduKu /A W3yUYeHHWs IpPOLeccoB U
3aBUCUMOCTel, TpPU pelleHny 3a7au W3 APYruX yueOHBIX TMpPeAMEeTOB M 33/lay U3 peabHOU JKW3HW;
BbIpaKaTh (hOpMy/IaMu 3aBUCUMOCTH MeX/ly BeJIMUMHAMH; MCII0/Ih30BaTh CBOMCTBA M rpapuku (yHKIMI
[/l pellleHWs] ypaBHEHW, HepPaBeHCTB M 3a/au C TapaMeTpaMy; u300pakaTb Ha KOOPAWHATHOMN
TJIOCKOCTH MHO’KECTBA pellleHni YpaBHeH!H, HepaBeHCTB U UX CUCTeM

YMeHue pelliaTh TEKCTOBble 3aZlaud pa3HbIX TUIOB (B TOM YMC/le Ha TpPOLIeHThI, JOAM W 4YacTH, Ha
JBIKeHue, paboTy, CTOMMOCTb TOBapOB W YC/IyT, HAaJIOTH, 3a/laud U3 00JIaCTU yTIpaB/eHusl TUUHBIMU U
ceMeilHbIMU (PUHAHCAaMK); COCTaBJISATh BbIPA)KEHUS], YPaBHEHUsl, HepaBEHCTBAa U UX CHUCTEMBI 110 YCJIOBHUIO
3ajlaum, WCCIe[oBaTh TIOJyYeHHOe pellleHHe U OIleHHWBaTh TPaBZOIOJ00HOCTh pe3ysbTaToOB; yMeHHe
MO/leIMpOBaTh peasbHble CUTyal[ud Ha S3blKe MaTeMaTHMKW; COCTaBJ/SATb BbIDA)KEHUS, YpaBHEHWUS,
HEepaBeHCTBA U UX CHUCTEMBI M0 YCI0BHIO 33/lauM, UCC/Ie[0BaTh OCTPOEHHbIE MO/E/H C UCII0/Ib30BaHUEM
anrapara anreOpbl, UHTepPIPeTUPOBATh MOJyYeHHBIN pe3y/ibTaT

YMeHHe orepupoBaTh TOHSATHSMU: CpefiHee apudMeTndyeckoe, MelvaHa, HaWOOJbIIee M HaWMeHbIIee
3HaueHWs, pasMax, /[UCIIepCcHs, CTaHJApPTHOe OTKJIOHEHHe UHCIO0BOr0 Habopa; yMeHHe H3B/IeKaTh,
VMHTepPIIPeTHPOBaTh WH(OPMAIMIO, TIpeJCTaBJeHHYI0 B Ta0/iuIax, Ha [guarpamMmax, rpadukax,
OTpa’KaroIllyl0 CBOMCTBA peasibHbIX MPOLIECCOB U SIB/IEHUM; MpeACTaBIATh MUH(OPMALMIO C MOMOILIbIO
Tab/MWI] ¥ AMarpaMM; WCC/IeI0BaTh CTATUCTHYECKUE JaHHbIe, B TOM YMC/ie C TIPUMeHeHreM rpadruecKux
METO/IOB M 3JIEKTPOHHBIX CPeJCTB; rpaduuecky HCCIe[oBaTb COBMeECTHble HAOJIIOZEHUs] C TIOMOIIBIO
JiMarpamm pacCemBaHUsl M JIMHEMHOW perpeccu

YMeHre OrepupoBaTh MOHSTUSMU: CIyYaliHbINA OMBIT W C/ydaliHOe COOBITHe, BEPOSTHOCTh CTy4aifHOTO




COOBITHS; YMeHHe BBIYUC/ISATb BEPOSITHOCTb C UCIIO/b30BaHWeM rpaduyeckux MeTO/[0B; TIPUMEHSITh
(hopMyJIbI CTIO’KEHUSI U YMHOXXeHUsT BepOSITHOCTeH, (hopmyJTy TIO/THOM BeposTHOCTH, (popmyiny BepHyu,
KoMOUHaTOpHBIe (DaKThI U (HOPMYJIbI; OLIEHUBATh BEPOSITHOCTH peasibHbIX COOLITUM; yMeHHe OreprupoBaTh
TIOHATUSIMUA: CJTydyaiiHasi BeJMUWHA, pacrpefie/ieHde BepOSITHOCTeH, MaTeMaTHueckoe OXXHJaHUe,
JVCIIePCUsI U CTaHJAapPTHOe OTK/JIOHEHWe C/TyyallHOM BelWYMHBI, GYHKLWW pacripefesieHuss U TI0THOCTU
PaBHOMEPHOI'0, TOKa3aTe/bHOTO ¥ HOPMAaJbHOTO pacripefiesieHui; yMeHHe HCI0Ib30BaTh CBOMCTBA
W3yueHHbIX pacripefie/ieHuid [jis pelleHusl 3ajau; 3HAKOMCTBO C TIOHSATUSMH: 3aKOH OOJIBIIMX UHMCel,
MeTO/ibl BEIOOPOYHBIX UCC/IeZIOBaHUM; YMeHHe TTPUBOAUTD TTPUMeDHI TIPOSIB/IeHUs 3aKOHA OOJTBILINX UHCesT
B MIPUPOJHBIX U OOIIeCTBEHHBIX SIBIEHUSIX; YMEeHHe OIepUpOoBaTh MOHATUSIMU: COUYeTaHHe, NepecTaHOBKa,
YKCJI0 COYeTaHUH, YMC/IO TIepecTaHOBOK; OMHOM HbIOTOHA; yMeHHe puMeHsTh KOMOWHAaTOpHbIe (haKThbl U
pacCy>k[ieHusi [Jisi pelleHusl 3a/lay; OLeHWBAaTh BEPOSITHOCTA peasbHbIX COOBITHI; COCTaB/ISTh
BEPOSITHOCTHYIO MOZe/Tb U UHTEePIPeTUPOBATh TIOyYeHHbIN pe3yibTaT

YMeHuve orepupoBaTh MOHATUSIMU: TOUKA, MpsiMasi, TVIOCKOCTb, MPOCTPAHCTBO, OTPe30K, JIyy, BeJMYrHa
yria, TJIOCKUM Yrosi, [JBYTpaHHbIA yroji, TPEXTpaHHbI Yroj, CKpelMBaroliecss IMpsMble,
rapasie/IbHOCTb U MepreHAUKY/ISIPHOCTb TMPSIMBIX U TJIOCKOCTeN, Yro/l MeXAy NPsSMBIMU, YTOJ1 MeXAy
MPSIMOM Y TIVIOCKOCTBIO, YTOJl MeX/y IIOCKOCTSIMH, PacCTOsIHMEe OT TOUKHW /IO TMJIOCKOCTH, pacCTOSIHHe
MeXJy TMpSMbIMM, pacCTOSIHHe MeX/y TIJIOCKOCTSMU; yMeHHWe WCMO/b30BaTh IPU pelleHuH 3ajad
n3yueHHble (DaKThl U TeOpeMbl IUIAHUMETPHH; YMeHHe OLeHWBaTh pa3Mepbl 00BEKTOB OKPY’KAIOIIero
MHpa; CTPOUTb MaTeMaTHuecKue MOJe/d C TOMOLIbI0 TeOMeTPUUYeCKUX TMOHSATHM U BeJMUMH, pellaTh
CBsI3aHHbI@ C HUMM NPaKTUUeCcKue 3a/jaun
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YMeHue orepyupoBaTh MOHATUSMU: TUIOL[AAb (GUTYphI, 00BEM (UTypbl, MHOTOIDAaHHUK, TPABWIbHBIN
MHOTOTDaHHUK, CeueHWe MHOTOTDaHHUKA, Ky0, TMapasuieniernuresl, TNpu3Ma, NUpaMuza, ¢urypa u
TOBEPXHOCTb BpallleHusl, LWIUH/DP, KOHYyC, Iap, cdepa, momanb cdepsl, MI0OLIa[Ab MOBEPXHOCTU
TTMpaMU/IbI, TIPU3MbI, KOHYCa, LIWINHJPA, 00béM Ky0Oa, MPsIMOYT0JIBHOTO Tapasiiesienure/a, TMpaMubl,
MpU3Mbl, LWIUH/pPA, KOHycCa, Ilapa, pa3BéPTKA TOBEPXHOCTHU, CeUeHWs] KOHyca W LWIMHJPA,
rapa’siie/ibHble OCH UM OCHOBaHUIO, CeueHue 111apa, MI0CKOCTb, Kacarolasicsi cdepbl, UIMHAPA, KOHYCa;




yMeHHe CTPOUTh CeueHWe MHOTOTPaHHWKA, W300pa)kaTb MHOTOTDAaHHWKH, (UIyphl W TOBEPXHOCTH
BpallleHusl, UX CeUeHusi, B TOM UHCJ/ie C TIOMOLIbI0 3/IeKTPOHHBIX CPeJCTB; YMeHHe MPUMEeHSITh CBOMCTBA
reoMeTpUYecKux (pUryp, caMocTosiTeslbHO (OpMy/IMPOBATh OMpefe/ieHus] U3yuaeMbiX (Uryp, BbIJBUraTh
TUTIOTe3bl O CBOMCTBAX M TpHU3HAKaX reoMeTpuueckux ¢Guryp, oO00CHOBBIBaTh WM OMPOBEprarh WX;
yMeHHe TPOBOJIUTh Kjaccu(uKauyioo ¢GUryp Mo pas/MyHbIM TPU3HAKAM, BBITIOJHATh HE00XOAUMbIe
JIOTIO/THUTE TbHbIe TTIOCTPOEHUs
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YMeHHe oreprpoBaTh TIOHATHSIMU: JBIKEHHE B MTPOCTPAHCTBE, Mapasule/ibHbIN MepeHoCc, CUMMEeTPHs Ha
TJIOCKOCTA U B TIPOCTPAHCTBE, TIOBOPOT, Tpeobpa3oBaHue 1on00usi, 1oo0HbIe (GUTYpBI; yMeHue
pacrio3HaBaTh paBHble U TIOJO0OHbIE (UIYypbl, B TOM 4YWC/ie B TIPUPOZE, WCKYCCTBE, apXUTEKTYPE;
UCII0/Ib30BaTh TeOMETPUUYECKHe OTHOLIEHUs TIPU PEeIleHHH 3a/lau; HaXOJUTh TeOMETPUUYeCKHe BeTUMHbBI
(oyHa, yroJ, Tomjasb, 0OBEM) TIPH peIleHUM 3a/jau U3 APYTUX Y4eOHBIX MPeJAMETOB U U3 PeabHOU
JKW3HU; YMEHHWe BBLIUMC/IATh TeOMeTpUUeCKHWe BeJUUMHbI (A/MHA, Yros, IUIOHIaAb, O00BEM, IUIOLIAZb
TOBEPXHOCTH), WCIIO/B3ysl M3ydyeHHble (OpPMYJabl M METOAbl, B TOM UHC/e: TJIOMaJb ITOBEPXHOCTH
NMUPaMUZbI, TIPU3MBI, KOHYyCa, LWIMHAPA, IUomaAb cdepel; 00BEM Kyba, MPSIMOYTOJIBHOrO
Triapasiiesienure/ia, MMpaMu/ibl, PU3MBI, LIWIHUHAPA, KOHYCa, 11apa; YMeHVe HaXOJUTh OTHOILeHHe 00BEMOB
MoJJ00HBIX GUryp
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YMeHHe orepupoBaTh MOHSTUSIMU: MPSIMOYTO/IbHAs CUCTeMa KOOPZAWHAT, BEKTODP, KOODJMHATHI TOYKH,
KOOp/IMHATHl BEKTOpa, CyMMa BeKTODOB, TPOM3BeJileHHe BeKTOpa Ha UYHCJIO0, PasjioykKeHHe BeKTOpa I1o
0asucy, CkansipHOe TIPOM3Be/ieHHe, BEKTODHOe IIPOM3BeeHHe, Yro/ll MeX[y BeKTOpamHu; yMeHHe
WICIIO/Tb30BaTh BEKTOPHBIN M KOOPAWHATHBIA METO/ /ISl pellieHuUs] FfeOMeTPHUeCKHX 3a/lau U 3aJau IPyrux
yueOHbIX TIPeZIMETOB
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YMeHue BbIOMpATh MOAXOASIUN METOJ /ISl PellleHrsl 3a/laud; TIOHUMaHHe 3HAaUMMOCTH MaTeMaTHUKU B
W3yYeHUM TIPUPOJHBIX U OOIEeCTBEHHBIX TMPOIIECCOB W SIBJIEHWM; yMeHHe pacrio3HaBaTh IPOSIBJIEHHE
3aKOHOB MaTeMaTHMKM B WCKYCCTBe, yMeHWe TNPUBOJWUTH TPUMEPbl MaTeMaTUYeCKUX OTKPBITHUH
POCCHUICKOW U MUPOBOM MaTeMaTU4YeCKON HayKu




IIEPEYEHD 3JIEMEHTOB COAEPXXAHUNSA, IIPOBEPAEMbIX HA EI'D 110 MATEMATHUKE

Kop IIpoBepsieMblii 3/1eMeHT CO/iepKaHus
1 Uucia ¥ BBIYUCTIEHUS
1.1 HatypanbHbie 1 Lesnble urcia. [Ipyu3Haky e IMMOCTH Le/bIX YUCe
1.2 PanyoHanbHble urcia. OObIKHOBEHHbIE U IeCITUYHBIE IPOOU, MPOLeHThI, 0eCKOHEeUHbIe MepuoAnYecKre 1poou
1.3 ApudmeTruecknii KOpeHb HaTypabHOM cTerneHu. JleiicTBUs C apu)MeTHUeCKMMU KOPHSMU HaTypanbHOM CTeleHr
1.4 CreneHb C LiesibIM NoKasaTteseM. CTerneHb € palMOHa/IbHBIM MT0Ka3ateseM. CBOMCTBA CTeNeHU
1.5 CHHYC, KOCMHYC U TaHT'€HC YUC/I0BOr'0 aprymMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'eHC YKWC/I0BOr0 apryMeHTa
1.6 Jlorapudwm uncna. [lecAiTUUHbIE U HaTypasbHble J0rapupMbl
17 HelicTBuTeNbHBIE UnCia. ApudMeTHuecKue orepalud C JAeHCTBUTebHbBIMU uYuc/iaMH. [IpuO/ImKEHHBIE BBIYMCTEHUS,
) rpaBy/ia OKPYIJIeHUs], IPUKKUKA Y OLIeHKa pe3yJbTaTa BbIUMCIeHUN
1.8 [Tpeobpa3oBaHue BbIpaXKeHUH
1.9 KowmrmiekcHble unciia
2 YpaBHeHUs1 U HEPaBEHCTBa
2.1 Llesble v IpOOHO-pAI[IOHAJIEHBIE YDABHEHHUSI
2.2 VppaijioHaibHble ypaBHeHUs
2.3 TpuroHomeTprueckue ypaBHeHUs!
2.4 ITokasarenbHble U iorapuMuyecKre ypaBHeHHs!
2.5 Ilesbie ¥ [pOOHO-paIMOHAIEHBIE HEPABEHCTBA
2.6 VppauioHa/ibHbIe HepaBeHCTBa

2.7 [Toka3zaTesbHbIe U JorapudmMUuecKrie HepaBeHCTBa




2.8

TpuroHoMmeTpruyeckre HepaBeHCTBa

2.9 Cucrembl ¥ COBOKYITHOCTH yPaBHEHUM U HEPaBEHCTB

2.10 YpaBHeHMs1, HEPAaBEHCTBa U CUCTEMBI C TTapamMeTpamMmu

2.11 Martpuija CMCTeMBb! JIMHEMHbIX YpaBHeHUU. Orpesie/nTe/Ib MaTPHULIbI
3 @yHKLMU U TpadvKu

31 ®ynKUws, crnocobsl 3aganus GyHkumn. I'paduk dyHKpm. B3anmHo obpaTHble GyHKIMN. YETHBIE M HEUETHBIE (DYHKIUM.
' [leprogryeckre QyHKIK

Ob6nactb ompefierleHUsT M MHOXKECTBO 3HaueHW ¢yHKUuun. Hymu ¢yHkimy. [IpoMexyTKu 3HAKOIIOCTOSIHCTBA.
3.2 [TpoMe>XyTK MOHOTOHHOCTH (YHKIMH. MaKCcMMyMbl 1 MUHUMYMbI (pyHKUMH. Hanborblilee 1 HaviMeHblllee 3HaueHUe
(GYHKLMY Ha IPOMEXXYTKe

33 CreneHHasi QyHKLMs C HaTypa/JbHbIM U LiebIM ToKa3ateneM. E€ cBolictBa u rpaduk. CBoiicTBa M rpaduK KOpHs N-oif
' CTerneHu

3.4 TpuroHomerpryeckue (GyHKLMM, UX CBOMCTBA U TPaQUKU

3.5 [TokasarenbHasi u jorapudmuueckasi GyHKLMH, UX CBOMCTBA U rpaduku

3.6 Touku paspbiBa. ACUMNOTOTHI rpadukoB ¢yHKIMK. CBOMCTBA (PYHKLMI, HeNPePLIBHBIX Ha OTPe3Ke

3.7 [TocsieioBaTeILHOCTH, CIIOCOOBI 3alaHUSI TTOC/IeJOBaTe/TbHOCTEH

3.8 ApudmeTrueckasi U reoMeTpuueckasi mporpeccu. @opmyra CI0KHbIX [POLIEHTOB
4 Hauyana maremaTryeckoro aHaausa

4.1 [Mpou3sBogHas ¢yHKIMU. [Ipor3BOHBIE 37IeMeHTapHbIX (YHKLINN

4 [TpuMeHeHVe TIPOM3BOJHOM K MCCIe0BaHUIO (DYHKI[MM Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxzeHre Haubosbllero u
' HauMeHbIIIero 3HaueHus! PYHKLMU Ha OTpe3Ke

4.3 [TepBoobpa3sHasi. iuTerpan

MHoXecTBa U JIOTUKaA




5.1

MHO>XeCTBO, orepaiiuy Haji MHOKeCcTBaMU. [IuarpaMmMbl Dilyiepa — BeHHa

5.2 Jlorvka
6 BeposiTHOCTB ¥ CTaTUCTUKA
6.1 OrnucaresibHast CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMbuHaTopuka
7 ['eomeTpus
7.1 @urypel Ha IJIOCKOCTH
7.2 IIpsiMbIe U MJIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tesa ¥ MOBepXHOCTU Bpall{eHUs
7.5 KoopzuHats! ¥ BeKTOPbI
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