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INIOACHUTEJ/IbHASA 3ATIINCKA

Pabouas nporpamma yuebHoro Kypca «I'eomeTpusi» 6a30Boro ypoBHs Ay obyuaroruxcst 10 —11
K7accoB pa3paboTaHa Ha ocHoBe ®eJepasbHOrO TOCYAApPCTBEHHOTO 00pa30BaTe/IbHOTO CTaHJApTa
cpeaHero obijero obpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPeAbABISEMbIX K
MaTeMaTUYeCKOMY 00pa30BaHMIO, U TPAJMLIMH POCCUHCKOro obOpa3oBaHMs. Peanu3aijus mporpammbl
obecrieurBaeT OB/aZIEHHE K/THOUEBLIMU KOMITETEHI[USIMUA, COCTABJISIOUMUA OCHOBY [I/Isi CAMOPA3BUTHS U
HernpepbhIBHOTO 00pa30BaHMsi, 1I€IOCTHOCTh OOIeKYy/bTYPHOTO, JIMYHOCTHOTO U II03HABATEIHLHOTO
Pa3BUTHUS TMUHOCTH 00YUAFOII[UXCS.

OEJIN N3YYEHNSA YYEBHOI'O KYPCA

BaxHOCTh yueOHOr0 Kypca TeOMeTPUH Ha YPOBHe cpefiHero obiiero obpa3oBaHusi o0ycIoBieHa
NPaKTUYeCKON 3HAUMMOCTBIO MeTamnpejMeTHBIX U TpeJMEeTHBIX pe3y/bTaToB 00y4YeHHs TeOMeTpuu B
HarpaBleHWHd  JIMYHOCTHOTO  pa3BUTHS  oOyuaroumxcs,  (opMHUpOBaHMS  (YHKLMOHAILHOU
MaTeMaTHyeCKOW TPaMOTHOCTH, M3y4eHMsl JPYruX y4eOHbIX AWUCLUIUIMH. Pa3BuThe y obyuarommxcs
NPaBU/bHBIX TPEe/CTaB/IeHUA O CYI[HOCTH U TIPOMCXOXJEHUM TIeOMeTpUUYecKuX abCTpakLui,
COOTHOLIIEHUHM PeasibHOTO U W/IabHOr0, XapaKTepe OTPa)KeHWs MaTeMaTU4eCKOW HayKOW fBIE€HWH U
TIPOLIECCOB  PeabHOTO MHpa, MeCcTe TeOMeTpUM B CHUCTeMe HayK W pPOJIM  MaTeMaTHYecKoro
MOZIe/IMDOBAHUSI B HAy4YHOM TIO3HAHWM W B TIPAaKTHKE CIIOCOOCTBYeT (POPMHUPOBAHHIO HAy4YHOTO
MHPOBO33pPEeHHsT YUallIUXCs, a TAKKe KaueCTB MbILIeHHs, HeOOXOAUMBIX [IJIs a[JaMTallii B COBPEMEHHOM
obiecTBe.

CeomeTpus siB/isieTCsl OfHUM M3 0a30BBIX TIPEMETOB Ha yPOBHe cpeziHero o0uiero obpa3oBaHus,
Tak Kak obecrieyriBaeT BO3MOKHOCTb U3yUYeHHs KaK JUCLIUIMH eCTeCTBeHHO-HAayYHOW HArpaBlIeHHOCTH,
TaK U 'YyMaHUTapHOM.

Jlornueckoe MblleHne, (GopMyUpyeMoe TpU HM3y4eHUH OOyvarolUMHCs TOHATUHWHBIX OCHOB
reoOMeTpUH U TIOCTPOEHUH LIeMOYKH JIOTHYeCKUX YTBEP)KIEeHUI B X0/le pellleHusi reoOMeTpUYecKUx 3a/ad,
yMeH{e BBbIBUraThb M OMNPOBepraTh TMIOTe3bl HENOCpPe/JCTBEHHO MCIIOb3YIOTCS NPU pellleHWd 3a/iau
eCTeCTBEeHHO-Hay4YHOr'O 1IMK/a, B YaCTHOCTU U3 Kypca (PU3UKU.

YMeHMe OpUEeHTUPOBAThCS B TPOCTPAHCTBE WrpaeT CYIIeCTBEHHYIO DOJib BO BCeX 00JacTsax
JeATeTbHOCTH uesioBeKa. OpueHTalys YesioBeKa BO BpDEMEHH M MPOCTPAHCTBe — HeoOX0MMOe yCIOBHe
ero COLMAJbHOTO ObITHS, (hOpMa OTpaKeHHs OKDY)KAIOIIero MHpa, YC/IOBHE YCIeIIHOTO TO3HAHUS U
aKTUBHOTO TIpeoOpa3oBaHUs [JIeWCTBUTENBHOCTH. OrnepupoBaHHe MPOCTPAaHCTBEHHBIMU —OOpa3zamu
o0ObeMHSIeT pa3Hble BU/bI YUeOHOW M TPY/JOBOU AeATe/TbHOCTH, SIB/ISIETCS OJHUM M3 MPOQeCcCHOHANTbEHO
Ba)KHBIX KauecTB, MO3TOMY aKTyaJbHa 3a7laya ()OPMHPOBAHHSI Y OOYUarOLUIMXCs MPOCTPAHCTBEHHOTO
MBIILTEHNST KaK Pa3HOBHHOCTH 00pPa3HOT0 MBIIUIEHHS] — CYILeCTBEHHOTO KOMITOHEHTA B TIOATOTOBKE K
TIPaKTUYeCKOH J1esTeTbHOCTH 110 MHOTMIM HarlpaBJ/IeHHsIM.

Llenb ocBoeHMsi MporpaMmbl yuebHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE OOyueHUs —
o611jeobpasoBareibHOe U OOIIEKY/TLTYPHOE pa3BuTHe 00yUarol[uxcs uepe3 obecrieueHre BO3MOXXHOCTH
npruoOpeTeHus U UCIIOb30BaHUs CUCTEMaTUUeCKUX reOMeTpUYeCKUX 3HaHUN U JIeHCTBUM, crieliuUuHbIX
reoMeTpUH, BO3MOXKHOCTH YCIIeIIHOT'0 MPO/I0/DKeHHsT 00pa30BaHusI MO CIeLjUanbHOCTSIM, He CBSI3aHHBIM C
TIPUKJITHBIM HCTI0/Tb30BaHUEM TeOMETPHH.

[Tporpamma 1Mo reomMeTpur Ha 6a30BOM YPOBHe TMpejHa3HaueHa [yisi OOyuaroLMXCs CpefHel
IIKOJTbI, HEe WCIBITHIBABILMX 3HAUMTE/ILHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO 0O0IIero obpa3oBaHUs.
Takum o6pa3om, oOyuarorecst Ha 6a30BOM YPOBHE [JO/DKHBI OCBOUTH 00II[e MaTeMaTH4eCcKre yMeHUs],
CBsi3aHHBIE CO Crel(UKON reoMeTpUr U HeoOXOMMbIe /7Sl )KU3HU B COBpeMeHHOM obmjectBe. Kpome
3TOro, OHU UMEIOT BO3MOXKHOCTb M3YUWTh FeOMeTpHI0 Oosiee ryiyOOKO, ecv B /la/ibHelIeM BO3HUKHET
HeoOX0/[MMOCTh B TeOMETPUUYECKHX 3HAHUSX B TIPO(eCCHOHATBHOMN /1eSITeTbHOCTH.



[ocTwkeHre 11e/ld OCBOEHHsI MTPOrpaMMbl 00ecIieunBaeTCsl pellleHreM COOTBETCTBYHOILIMX 3a/au.
ITpropUTeTHBIMM 33j/lauaMH OCBOeHHsI Kypca «I'eomeTrpuu» Ha 0a30BoM ypoBHe B 10—11 kmaccax
SIBJISIFOTCS:

* (¢opmupoBaHUe MpeJCTaBleHUs] 0 TeOMeTPUM KaK YacTd MUPOBOM KY/bTYpbl M OCO3HaHUe eé

B3aUMOCBS3U C OKPY>KaroLUM MUPOM,;

* (opmupoBaHUe Mpe/CTaB/leHHs] 0 MHOIOTDaHHMKAaxX U Tejax BpallleHusl KaK O BaKHeHINX
MareMaTU4yeckKux MoJe/saX, T[03BOJIAIIMX ONUChIBATL U U3ydaTb pasHble fABJIeHUA
OKpY>KaloLero Mupa;

e (¢dopmupoBaHWe yMeHHUsl paclo3HaBaTb Ha uepTe)kaX, MOJeNssX W B peasbHOM MHpe
MHOI'OI'PaHHUKU U TeJjla Bpall{eHus;

* OB/I3/IeHWe MeTOZaMH pelleHHs 3aZiay Ha TOCTPOeHHsI Ha M300paKeHHsIX MPOCTPAHCTBEHHBIX
¢uryp;

* (¢opmHpoBaHUe yMeHHsl OlepUpOBaTb OCHOBHBIMH TOHSTUSMH O MHOTOTPaHHHUKax M Tesax
BpallleHHs1 U UX OCHOBHBIMHU CBONCTBaMU;

® OBJa/ileHHe aArOpUTMaMH pelleHUs] OCHOBHBIX THUIIOB 3ajay; (opMUpOBaHHE yMeHUs
TIPOBOJUTE HEC/IOXKHbIE [0KasaTe/bHble PACCY)XAEHUS B XOe pelleHUs CTepeoMeTpPUYeCcKUX
3a/la4 U 3a/iau C MPaKTUUYeCKUM COJepKaHueM;

®  pa3BUTHe MHTe/UIEKTYyaJbHBIX U TBOPUYECKUX CIOCOOHOCTel 0Oyuarolyxcsi, o3HaBaTeIbHOU
aKTMBHOCTH, UCC/IefloBaTe/IbCKUX YMEeHUM, KpUTUUHOCTH MBILLUIEHUS;

* (QopmupoBaHHe (PYyHKL[MOHANbHONM TIpaMOTHOCTH, pe/ieBaHTHON TeoOMeTpUU: yMeHUe
pacrio3HaBaThb TIPOSIB/IEHUS TeOMETPUUECKUX TIOHSTHM, OOBEKTOB M 3aKOHOMEpPHOCTeH B
peasibHbIX J)KU3HEHHBIX CUTYAL[UsSX W MPU U3yYeHUH JPYTUX YUeOHBIX MPeMeTOB, MPOSB/IeHHUS
3aBUCUMOCTeNl M 3aKOHOMEepHOCTeH, (popMyIMpoBaTh MX Ha SI3bIKe TeOMeTPUH M CO3/aBaTh
reoMeTpyuyeckre MoJeny, NPUMeHSATb OCBOEHHBI IeOMETpUYeCKUH amnmapaT [jid pelleHUs
NPaKTUKO-OPUEHTUPOBAHHBIX  33/lay, WHTepIpeTUpoBaTb U  OL|eHUBATb  IIO/IyUYeHHbIe
pesyJ/bTarhl.

OtnrunTebHONW 0CO6eHHOCTBIO MTPOrPaMMBI SIB/ISIETCST BK/IFOUEHKE B KypC CTepeOMeTPHY B Havase
ero M3yueHHsl 3ajlay, pelllaeMbIX Ha YPOBHe HHTYUTHBHOIO II03HaHUS, U OIpeZieIéHHBIM 00pa3oM
opraHu3oBaHHas paboTa HaJj HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M TMPOCTPAHCTBEHHOTO
MBIIUIEHNS, CTUMY/MpYyeT TIpOoTeKaHWe MHTYUTMBHBIX IIDOLIECCOB, MOTHBUPYeT K JajbHellliemMy
W3yUYeHUIO IIpeJMeTa.

Ipeamnourenyie OTHAETCS HAr/ISIJHO-KOHCTPYKTHBHOMY MeTOy OOy4eHUsl, TO eCTb TeopeThudecKre
3HaHUS UMEKT B CBOell OCHOBe YYBCTBEHHOCTb IpPeJMETHO-TNPAaKTHUeCKOl JAeATenbHOCTU. Pa3uthe
MPOCTPaHCTBEHHBIX MpPeJCTaBlIeHMI Y yUaluXcsl B Kypce CTepeOMeTpUM MPOBOAUTCA 3a CUET pellleHus
3a7lay Ha CO3[jaHHe TMPOCTPAHCTBEHHBIX 00pa30B M 3aZlay Ha OMepHUpOBaHHe MPOCTPAHCTBEHHBIMHU
obpasamu. Co3zanue obpa3a MPOBOJWTCS C OMOPOM HA HAr/IsAHOCTh, a OlepupoBaHWe 00pa3oM — B
YC/I0BUSIX OTBJIeUEHUs OT HarJIAAHOCTH, MBIC/IEHHOI'O U3MEeHEeHUs! ero UCXOAHOI0 COZlep KaHusl.

OcHoBHBbIE cofep)kaTesibHble MMHUM Kypca «['eomerpun» B 10-11 knaccax: «MHOrorpaHHUKW»,
«IIpssMble ¥ TUIOCKOCTM B TIIPOCTpaHCTBe», «Tema BpamjeHuss», «BekTopel M KOOpAUHATHI B
NIPOCTPaHCTBe». POpMHUpOBaHUe JIOTMUECKUX YMEeHUH pacrpejiensieTcsl He TOJIbKO IO CoZieprKaTe/lbHbIM
JIMHUSIM, HO U TI0 ToZiaM 00y4eHHs1 Ha YPOBHe CcpeJiHero o0iero 06pa3oBaHusl.

CopepkaHue o6pa3oBaHHs, COOTBETCTBYMOIlee MpeAMETHbIM pe3yjbTaTaM OCBOeHMs paboueid
IporpaMMbl, pacripefie/IiéHHbIM TI0 rojam o0yueHUsl, CTPYKTYpPHPOBAaHO TakKuMM o00pa3oM, uTOOBbI
OB/IaJleHWe TeOMeTPUYeCKUMMM IIOHATHMSMU U HaBblKaMU OCYIIeCTBJSJIOCH I0C/1e[0BaTe/lbHO U
TIOCTYTaTebHO, C COO/MIOZIeHHeM TIPUHIUIA TIPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HaHWs BK/IHOUAJMCh B
OOIIYI0 CHUCTeMy TeOMeTPHUUEeCKHX TpeJCTaB/IeHni 00yJaroIuxcs, pacimpsisi U yriayosss e€, obpa3ys
TIPOYHBIe MHOXKECTBEHHbIE CBS3U.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha usyueHue reometrpuur 0TBOAUTCA 2 yaca B HeZiemo B 10 kiacce v 1 yac B Hefleto B 11 knacce,
BCero 3a /iBa rogja 00yuenus - 102 yyeOHbIX Yaca.



COJEPXAHME YYEBHOTI'O KYPCA
10 K/TACC

IIpsiMble M IJIOCKOCTH B IPOCTPaHCTBE

OcCHOBHBbIE TIOHSITUSI CTepeoMeTpud. Touka, IpsiMasi, TUIOCKOCTb, INMpOCTpaHcTBO. [loHsaTHE 00
aKCMOMaTH4YeCKOM [TOCTPOEHHH CTEpPeOMeTPUU: aKCUOMbl CTEPEOMETPUH U C/Ie[ICTBUS U3 HUX.

B3anMHOe pacrnonokeHue TMIpSIMBIX B IIPOCTPAHCTBe: IlepeceKarollyecs], Iapasvle/ibHble U
CKpelMBarolecs npsimele. [lapanienbHOCTb NPSIMBIX M IVIOCKOCTeM B NPOCTPAHCTBe: Iapasyle/bHble
IpsIMble B [IPOCTPaHCTBe; Napaslie/bHOCTb TPEX NPSIMbIX; Mapan/ie/bHOCTb PSMON U IMJIOCKOCTH. YTJIbI C
COHATMpaB/lIeHHBIMA CTOPOHAMH; YroJl MeXy NMpPSMbIMUA B TIpocTpaHCTBe. [lapaniensHOCTb TIIOCKOCTeN:
rapasijiesibHble TIJIOCKOCTH; CBOWMCTBAa MapasuleNibHBIX TI0CKocTel. IIpocTeiiiiiie MpoOCTpaHCTBEHHbIE
(Urypbl Ha TUIOCKOCTH: TeTpasp, Ky0, rapasiiesernurie]i; oCTPOeHWe CeUeHUH.

[MeprieHUKYASIPHOCTh TIPSIMOM W TUJIOCKOCTH: TIepIeHAUKY/spHbIe TpsiMble B TIPOCTPaHCTBE,
npsiMble Tlapasjie/bHble U MeprieHAUKY/ISIPHbIe K [IJIOCKOCTH, TPU3HAK IepreHAUKY/ISIPHOCTH HPSIMON U
IUIOCKOCTH, TeopeMa O TpPSMOM IepreHAUKY/ISIPHON T/IOCKOCTU. YTJbl B MPOCTPAHCTBE: VIO MEXIY
NpsSIMOM M TIJIOCKOCTBIO; JIBYTPAHHBINA YroJ, JIMHEWHBIA yrosn ABYrpaHHOro yria. IleprnieHAuKyasp U
HaK/IOHHbIe: pAacCTOsSIHME OT TOUKM [0 TJIOCKOCTH, PacCTOsIHHME OT MPsSIMOW [0 IIJIOCKOCTH, INPOEKLUs
(urypel Ha IUIOCKOCTb. [lepreHJUKY/SIPHOCTb IIJIOCKOCTEeM: TpU3HAK IepreHANKY/ISPHOCTH JABYX
r1ockocTeld. TeopeMa o TpéX NepreHJUKY/Ispax.

MHororpaHHUKHU

INoHsAiTHe MHOrOrpaHHUKA, OCHOBHBIE 3/71€MEHTbl MHOIOIDAHHUKA, BBINYK/ble W HEBBINYK/bIe
MHOTOTPaHHUKH; pa3BEéPTKa MHOTOTpaHHUKA. [Ipu3ma: n-yrosbHast pyM3Ma; TPAaHH U OCHOBAHUS MTPU3MBI;
mpsiMasi ¥ HakJIOHHas TIpuM3Mbl; OOKOBasi W TO/iHasi TIOBEDXHOCTb TIpu3Mbl. [lapansenenurnes,
MPSIMOYTOJ/IbHBIN  TIapasulesienuiie; W ero CBoicTBa. IlupamMupa: n-yrojbHas THMpaMuia, TPaHA H
OCHOBaHHe MMUpaMU/Ibl; OOKOBasi U MOJTHas IOBEPXHOCTh MUPaMU/IbI; TIPaBU/IbHAs U YCeUEéHHask MMpaMuJa.
OrneMeHTHI NTPYU3MbI ¥ IMpaMuyZbl. [IpaBr/bHBIE MHOTOTPAHHHUKH: TTOHSATHE MTPaBUILHOTO0 MHOTOTDAHHHKA;
NpaBu/IbHasl NIpU3Ma M TpaBW/IbHAas NHMpaMK[a; INpaBW/bHAas TPeyrojibHas NMUpamMuja W TpaBUIbHbBIA
Terpaszp; Ky6. IlpescTaBneHre O TMpaBWIBHBIX MHOTOTPAaHHMKAX: OKTAa3/p, AOJEKasAp U HMKOCA3Ap.
CeueHust IPYU3MBbI U MMPaMU/IbI.

CuMMeTpHsl B NIPOCTPAHCTBE: CHMMETPUsI OTHOCHUTE/BHO TOUKH, MPSMOM, IJIOCKOCTH. DJ1eMEHTEI
CUMMeTPUU B MpaMujax, rnapassesenumesax, IpaBUIbHbIX MHOTOrPaHHUKAX.

Belunc/ieHre 371eMeHTOB MHOTOTPaHHUMKOB: pé0pa, AuaroHany, yribl. [lnomjaabs 6okoBoi
TIOBEPXHOCTH M IOJIHOW TOBEPXHOCTHU NPSIMOM NpU3MBI, IUIOLI[b OCHOBaHMM, Teopema O OGOKOBOM
MOBEPXHOCTU TIPSIMOM mipu3Mbl. [lnomazab OOKOBOW TOBEPXHOCTM W TOBEPXHOCTH  TPABUIBHOU
NMMpaMU/bl, TeOpeMa O TUIOLIAAW YCeYEéHHOW mnupamupbl. [ToHsTHe 06 00BEMe. OOBEM NUpaMUBI,
TIPH3MBIL.

IMoaobHble Tesa B mpocTpaHcTBe. COOTHOIEHHS MeXKAY TI/IOIaIAMU TTOBEPXHOCTeH, 00bEMaMu
MOJJ00HBIX TeJ.

11 KITACC

Tena Bpaujenus

[MunuHApUYeCcKass  MOBEPXHOCTh,  0Opasywlie  [WIMH/DUYECKOW  TMOBEPXHOCTH,  OCh
I[WIHH/[PUYECKOU MOBepXHOCTH. [IummMHAp: ocHOBaHUS W OOKOBasi TIOBEPXHOCTb, 0Opa3yromiasi U 0OCh;
TUI01[a/Ib OOKOBOM U TIOJTHOM TIOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yroliye KOHMUECKOH MOBEPXHOCTH, OCh U BepIliMHa KOHUYeCKOU
noBepxHOCTH. KoOHyC: OcCHOBaHMe W BepIiMHa, oOpasyomjas W OCh; TJIOMaZib OOKOBOM U TIOTHOMN
TIOBEPXHOCTU. Y CeUEHHBIN KOHYC: 00pa3yolye U BLICOTA; OCHOBAHUS 1 OOKOBast TOBEPXHOCTb.



Cdepa u map: 11eHTp, painyc, AUaMeTp; TUIO[a/ib TOBepXHOCTH cephl. B3anMHOe pacrioioxkeHre
cdepsl ¥ IJIOCKOCTH; KacaTesibHasi TJIOCKOCTb K cdepe; M1o1azb cdephl.

N306pakeHue Tesl BpallleHUs Ha T/IOCKOCTH. Pa3BépTKa IWIMH/pa ¥ KOHYyCa.

KombuHaluu Tesm BpallleHHsI ¥ MHOTOTDAaHHUKOB. MHOTOTPaHHMK, OMWCAHHBIA OKOIO Chephbl;
cdepa, BriMcaHHasi B MHOTOTPaHHUK, WU TeJ0 BpalljeHuUsl.

ITonsiTie 06 00BEMe. OCHOBHBIE CBOHCTBa 00BEMOB Tejl. Teopema 00 06bEME TIPSIMOYTOJBHOTO
rapasisiesieniresia v cyieAcTBUs U3 Heé. OOBEM IMITMH/PA, KOHyca. OO0BEM I11apa U ioiiab chephbl.

ITomo6HbIe Tesa B mipocTpaHcTBe. COOTHOLIEHUS MEXIY TIIOIIAIMH TTOBEPXHOCTEH, 00bEMaMu
MOJ00HBIX TeJl.

Ceuennst quavHApa (TMapasuieNbHO U TepIeHAWKY/ISIPHO OCH), CceueHHst KOHyca (TapasuienbHoe
OCHOBAHUIO U TIPOXOJsIIiiee Yepe3 BepILrHY), CeueHu s 1apa.

BekTopbI 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha IJIOCKOCTU U B mpocTpaHcTBe. Cji0KeHHWe U BbIUUTAHUE BEKTOPOB. YMHOXKeHue
BeKTOpa Ha uucio. Pa3noxeHne BeKTopa TI0 TPEM HEKOMIUIAHapHBIM BekTopam. I[IpaBusio
napasuienieririefia. PellleHWe 3a7au, CBsI3aHHBIX C TIPUMEHEHWEM TIPaBUI JeMCTBUN C BeKTOpPaMU.
[IpsimoyronbHasi cucTeMa KOOpZAMHAT B TpocTpaHcTBe. KoopauHaThl BeKTopa. [IpocTeiiiiivie 3afauu B
KOOpZMHaTaxX. ¥Tos Mexy BekTopamu. CKassipHOe TIpOM3Be/ieHrie BeKTOPOB. BriunciieHre yIyioB MexXay
MIPSIMBIMU U TIJIOCKOCTSMUA. KOOp/IMHATHO-BEKTOPHBIN METOZ, TIPU pellieHUH reoMeTpUYeCcKuX 3azau.



INTIAHUPYEMBIE PE3YJIBTATHBI
JINUHOCTHBIE PE3YJ/IbTATBI

JIMUHOCTHBIE  pe3y/bTaThl OCBOEHUS TpPOTpaMMbl  yueOHOro rmpeamera «MaremMaTHKa»
XapaKTepU3yHTCS:

I'paxxpanckoe BociuTaHue:

Cc(OPMHPOBAHHOCTBIO I'PAXKJAHCKOM TIO3WI[UM 00YYarolierocsi Kak akTUBHOTO W OTBETCTBEHHOTO
yjleHa POCCHMCKOTrO O0OIecTBa, MpeACTaB/IeHUEM O MaTeMaTHUeCKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3UUHBIX CTPYKTYP, SIBJIEHUH, TIPOLeAyp IPa’KAAHCKOr0o 001[ecTBa (BBIOOPBI, OMPOCHI U TIp.), YMEHUEM
B3aMMO/IeliCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIMSIMU U Ha3HaUeHUEM.

ITaTpuoTHueckoe BoCIUTaHHE:

c(hOpMUPOBAaHHOCTBI0 POCCUMCKON TPaKAaHCKOM HWIAEHTUYHOCTH, YBa)KEHHS K TIPOILJIOMY U
HaCTOSIILIEMYy POCCUHCKOM MaTeMaTUKH, LIeHHOCTHbIM OTHOLIEHUEM K [AOCTHXKEHUSIM PpOCCUMCKUX
MaTeMaTHMKOB UM POCCUMCKOW MaTeMaTUueCKOW LIKOJIbl, K UCIOJb30BaHUIO STUX [JOCTW)KEHUU B JPYTUX
HayKaX, TeXHOJIOTHUSIX, cepax SIKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT' 0 BOCITUTAHUS:

OCO3HaHWeM [YXOBHBIX L[EHHOCTEelM pPOCCHUMCKOTO Hapo/a; cOPMHUPOBAHHOCTHIO HPAaBCTBEHHOTO
CO3HaHMS, TUYECKOTrO TIOBeJleHUs], CBS3aHHOTO C TMPAKTUUECKUM MpUMeHeHHeM AOCTIKEeHUM HayKu U
JIesITelTbHOCTBI0 YUEHOT0; 0CO3HaHMEM JITMYHOTO BKJIaZla B OCTPOEHKE YCTOMUMBOTO Oy yIIiero.

JcTeTnyecKoe BOCIIUTAHUE:

3CTETUUECKUM OTHOIIIEHHEM K MUDY, BK/IHOUas 3CTETHMKY MaTeMaTHuyecKWX 3aKOHOMepHOCTeM,
00BEKTOB, 3ajau, peIIeHWH, PacCy>KIeHWH; BOCIPUUMUYMBOCTBI0 K MaTeMaTHUeCKHMM acIeKTam
Pa3/InuHbIX BUOB UCKYCCTBA.

dusnuecKoe BOCIIUTaHUE:

c(hOpMUPOBAHHOCTLI0 YMEHUsS TIPUMEHATh MaTeMaTHuecKre 3HaHWsS B WHTepecaxX 370POBOTO U
Oe3omacHoro oOpasa >KW3HH, OTBETCTBEHHOTO OTHOIIEHWS K CBOEMY 3/I0POBBIO (3/I0POBOE€ TIMTaHHE,
cOaaHCHPOBAaHHBIM PEXUM 3aHATHH U OT/bIXa, pery/sgpHas (U3uUecKas aKTUBHOCTB); (pU3NUECKOTO
COBEepIIIeHCTBOBAHUS, TIPH 3aHATHUSIX CTIOPTUBHO-03/][0POBUTETHHOMN /1eATeTbHOCTBIO.

TpypaoBoe BociuTaHnue:

TOTOBHOCTBIO K TPY/y, OCO3HaHWEM II€HHOCTU TPY/JOM00Us; NHTEPECOM K pa3uyHbIM cdepam
nipodecCcOHaNbHOM JIeSITeTbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW W eé TpUIoKeHUsMH, yMeHUeM
COBepIlIaTh OCO3HAHHBIM BBIOOP Oymyiel mnpodeccHd W peasu30BBIBATH COOCTBEHHBIE JKHU3HEHHBIE
I/IaHbI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTreMaTHueCcKOMy o00pa30BaHHI0 M camMoo0Opa3oBaHMIO Ha
TPOTSKEHWH BCel >KU3HU; TOTOBHOCTBbIO K AKTHBHOMY YYacCTUIO B pellleHMM MNpPaKTUUeCKUX 3ajau
MaTeMaTHU4yeCcKOoi HarpaB/JIeHHOCTH.

JKo/I0rTHUeCKoe BOCITUTaHHe:

c(hOpMUPOBAHHOCTBI0 ~ JKOJIOTUYECKOW  Ky/JbTyphbl, TMOHMMAaHWEM BJWSHUS  COLMABHO-
KOHOMUYECKHX TIPOIIECCOB Ha COCTOSIHUE TIPUPOJHOW U COLMANBLHON Cpe/ibl, 0CO3HAaHUEM TJI00aTBHOTO
XapakTepa S5KOJIOTHYeCKUX Mpob/eM; OpueHTalyell Ha MpPUMEHEHWe MaTeMaTWYeCKUX 3HAHUU IS
pellieHus 3a7iau B 00/1aCTH OKPY’KAIOI[ed Cpejibl, TJIAHUPOBAHUS TIOCTYITKOB M OL[€HKH WX BO3MOYKHBIX
TI0CJIe/ICTBUH /151 OKpY Katolllei CpeJibl.

IleHHOCTH HAyYHOT0 NI03HAHUS:

chOpMUPOBaHHOCTHI0 MUPOBO33PeHHs], COOTBETCTBYIOIEr0 COBDPEMEHHOMY YPOBHIO pa3BUTHS
HayKy U OOIeCTBEHHOH MpPAaKTHKHU, MOHMMaHUEM MaTeMaTHUeCKOl HayKd Kak cjepbl ue0BeuecKoi
JledTeJIbHOCTH, 3TarloB €€ pa3sBUTUSI M 3HAUMMOCTU [Ji pa3BUTHS LIMBW/IW3ALIMU; OBJaJIeHUEM S3bIKOM
MareMaTUKU M MareMaTHyecKOW Ky/JbTypOol KakK CpeJCTBOM I103HAaHUS MHUPA; T'OTOBHOCTHIO
OCYIL[eCTB/ISITh MPOEKTHYIO U UCC/Ie[JOBaTeNbCKYIO eaTe/TbHOCTh UHIUBU/Tya/IbHO U B TPYTITIE.

METAIIPEJMETHBIE PE3YJ/IBTATBI



MeraripeZiMeTHble pe3y/bTaThl OCBOEHUs] IporpamMMbl yueGHoOro mnpeamera «MaremaTrka»
XapaKTepU3yITCs OBJ/afiIeHMeM YHUBEDPCATbHBIMUA NO3HasameabHbIMU OelicmeusiMu, YHU8epCaAbHbIMU
KOMMYHUKAMUBHbIMU OeliCmBUsiMU, YHUBEPCANbHBIMU pe2ysimueHbIMU Oelicmausimu.

1) YHueepcanbHble no3HasamesbHble Oelicmeus, obecneuugarom GopmuposaHue 6a308bix
KOZHUMUBHBIX npoyecco8 ofyuarowjuxcs (0ceoeHue MemoOo8 NO3HAHUS OKpyjcailoujeco Mupd;
npuMeHeHue 102u4ecKUx, UCC1e008amenbCKUx onepayutl, ymeHutl pabomams ¢ uHgopmayueti).

Ba3oBbie jIorHuecKne AeliCTBHUA:

®  BBISIB/ISTH M XapaKTepU30BaTh CYIleCTBeHHbIE TIPU3HAKK MaTeMaTHYeCKNX 00BeKTOB, TIOHATHH,
OTHOLLEHUN MeXXAy TOHATUSMM; (OPMYJIMPOBATh OTpe/ie/ieHNsl TIOHATH; YCTaHaBJ/IMBAaTh
CyIL{eCTBEHHBIH MPH3HaK KIaccu(rKalyi, 0CHOBaHUS il 000011{eHrs U CpaBHEHMUS], KpUTEPUU
MPOBO/IIMOTO aHA/IN3a;

®  BOCIIpUHMMATb, (OpPMYJIMpOBaTh W TpeoOpa3oBbIBATh CY)K[EHUs: YTBepJUTe/lbHble U
OTpuLiaTe/bHble, eIMHUYHbIE, YaCTHbIE U 001Ij1e; YC/IOBHbIE;

® BBLIABATL MaTeMaTh4yecKde 3aKOHOMEDHOCTH, B3aWMOCBSI3M W TIPOTHBOpeursi B (hakTax,
JAHHBIX, HAOMIOAEHUAX W YTBEP)XKIEHUSX; TMpeAjaraTb KDPUTEPUU [l BBISB/IEHHUS
3aKOHOMEpHOCTEN U TPOTUBOPEUNi;

® JenaTth BBIBOJABI C WCIOMb30BaHWEM 3aKOHOB JIOTMKH, [JeAyKTUBHBIX W WHAYKTUBHBIX
YMO3aK/II0ueHUH, YMO3aK/IFOUeHHi TI0 aHasloThy;

® MPOBOAWUTH CAMOCTOSITEJIBHO [IOKAa3aTeJbCTBA MaTeMaTUYeCKUX YTBEPK/eHWH (TpsiMble U OT
MPOTHUBHOIO0), BBICTPaMBaTh apryMeHTAL[l0, TIPUBOAWTH TIPUMepPbl W  KOHTPIIPUMEpHI;
000CHOBBIBAaTh COOCTBEHHBIE CYK/|€HHS U BHIBOJbI;

® BIOMpaTh Criocob perieHus yueOHOW 3a7iaudl (CpaBHMBATh HECKOJILKO BAPHAHTOB DeIIeHUS,
BbIOMpaTh Hanbosiee MOAXOAAIINI C YUETOM CaMOCTOSITE/TbHO BblflelIeHHbIX KDUTEPHEB).

Ba3oBble uccieoBaTeIbCKUe JeHCTBUS:

®  1CMO/Ib30BaTh BOIPOCHI KaK MCC/Iel0BaTeNbCKAN WHCTPYMEHT MO3HaHUs; (OpMyJIMpOBaTh
BOTPOCHI, (UKCHPYIOIIMe TPOTUBOpeYre, TpobJeMy, yCTaHaB/IMBAaTh HCKOMOe W JIaHHOE,
(hopMHUpOBaTh TUIIOTE3y, apTYMEHTHUPOBATh CBOIO TIO3WLUI0, MHEHHE;

® TIPOBOAUTH  CAMOCTOSITE/TbHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT,  HCCAe[OBaHWe  TI0
YCTaHOBJIEHHIO O0COOEHHOCTe MaTeMaTH4ecKoro OOBeKTa, SIBJIeHHs, TPOLIeCCa, BBISBIEHUIO
3aBUCHUMOCTeH MeXX/ly 00beKTaMH, SIBIeHUSIMU, TTPOLIeCCaMH;

® camocTosTesbHO (OPMYJ/MPOBaTh 0000IeHHsT W BBIBOJBI IO pe3y/bTaTaM MPOBeAEHHOTO
HaOJII0/IeHNs], NCC/Ie/JOBaHNS, OLIEHWBAThb I0CTOBEPHOCTD TO/TyYeHHBIX pe3y/bTaToB, BHIBOZIOB
1 0600I11IeHuI;

®  [IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHe TPOLIECCA, a TAKKE BBIJBUrATh MPEZTION0KEHHS O ero
Pa3BUTHH B HOBBIX YC/IOBUSIX.

Paoora ¢ undopmanueii:

®  BbIB/ATH JeduiuThl MH(OpPMALMM, [aHHBIX, HeOOXOAUMBIX /s OTBeTa Ha BOMPOC U [Isl
pellleHust 3a/jauy;

e pBpiOupaTh WHGOPMALMI0O W3  WCTOYHHUKOB  DPAa3/IMYHBIX  THUIOB,  aHAIM3UPOBATh,
CHCTeMaTHU3UPOBaTh W WHTEpPIPeTHpPOBaTh WHGOPMALMIO DPa3/MuHBIX BUIOB U ¢GOPM
TIpe/ICTaB/IeHHUSI;

®  CTPYKTypUpPOBaTh MH(OPMALMIO, MPEACTaBIATh €€ B pa3NWyHbIX (OpMax, WIUTFOCTPUPOBATh
rpadryecky;

®  OIeHMBATh HA/IEKHOCTH MH(OPMAIIH 110 CAMOCTOSITeNbHO CHOPMYTMPOBaHHBIM KPUTEPHSIM.

2) YuueepcanbHble KOMMYHUKamueHble Oelicmgusi, obecneuugarom cGopMUPOBAHHOCb
COYUANbHbIX HABbIKO8 0OYUAOWUXCSL.

Oo0menue:

® BOCIpUHMMAaTb U (POPMy/IHpPOBaTh CYXKAEHHsS B COOTBETCTBMM C YCJIOBUSIMU U LeJISIMU
0011ieHus; SICHO, TOYHO, I'PAMOTHO BBbIP@)KaTh CBOI TOUKY 3pPeHMsl B YCTHBIX U NMHCbMEHHBIX



TeKCTaX, /laBaTh TOSCHEHUS] TI0 XOJy PpeIleHus 3aJaud, KOMMEHTHPOBATh IO/TyuYeHHbIH
pe3yJbTar;

B Xofie 0OCyX/IeHWs 3aJjaBaTh BOIMPOCHI TIO0 CyIIeCTBY 0OCyX/laeMol TeMbl, TIpOO/IeMBI,
pelllaeMoii 3a/jaur, BbICKA3bIBaTh H/leH, HalleJleHHbIe Ha MOWCK PEILeHUs]; COMOCTABsATh CBOU
CY’K/IeHUsI C CY)K/IeHUSIMH [JPYTUX YUaCTHUKOB JWasiora, 0OHapy>KMBaTh pas3ivuuue U CXOZCTBO
TIO3UL{MH; B KOPPEKTHOW opme popMyIMPOBaTh Pa3HOI/IACHsl, CBOW BO3PayKeHHsI;
NpeJICTaB/IATh pe3y/bTaThl peIleHds] 3aJaud, OSKCIIepUMeHTa, HWCCIe/I0BaHuUs, IIPOEKTa;
CaMOCTOSITEeNILHO BbIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3afad TIpe3eHTalud |
ocobeHHOCTel ayTUTOPUH.

CoTpyaHu4ecTBO:

MOHMMaThb M WCIIO/b30BaTh TPEMMYIeCTBa KOMaHJAHOW W WHAWBUAYalIbHOW pPabOTHI TIpU
pelleHMy yueOHBIX 3ajla4; TMPUHUMATb Llellb COBMECTHOM /IesTeIbHOCTH, TUIaHUPOBAaTh
OpraHM3allii0 COBMECTHOUW paboThI, pacnpefiensiTh BUZBI pabOT, JOrOBapyUBaThCA, 00CYX/IATh
TMIPOIIeCC U Pe3y/IbTaT paboThl; 0000ITIaTE MHEHUS] HECKOJIBKUX JTIOZIEH;

yuacTBOBaTh B TPYMIOBLIX (opmax paboTel (0OCyXAeHUs, O0OMeH MHEeHWM, «MO3TOBbIE
IITYPMbI» U WHBIE); BBIMOJHATL CBOK YacTb PabOThl U KOOPJWUHHPOBATH CBOU [IEWCTBUS C
JPYTMMH u/leHaMHd KOMaH[bl; OLeHMBAaTh KauecTBO CBOEro BKJ/aJa B OOIIMI TPOAYKT IO
KpUTepUsIM, CHOPMYTMPOBAHHBIM YUaCTHUKAMH B3aUMO/IEHCTBUSI.

3) YHueepcanbHble pe2yasimueHble Oelicmeusi, obecneuusarom ¢GopMuUpogaHue CMbICAO8bIX
YCMAHOBOK U HCUZHEHHbIX HABbIKO8 AUUYHOCMU.
CamoopraHusanus:

COCTaBJISATh TUIaH, aJITOPUTM DeIIeHHUs 3a/jaut, BBIOUPATh CIIOCO0 pelieHust C YIETOM
VIMEIOILMXCSI PeCYPCOB ¥ COOCTBEHHBIX BO3MOKHOCTEH, apr'yMeHTHPOBaTh U KOPPEKTUPOBATh
BapUaHThI pellieHri C yYéTOM HOBOM MH(OPMaLUH.

CaMoOKOHTPO/Ib:

B/IaZleTh HABbIKAMH T03HABaTe/IbHOM pe(ieKCHM KaK OCO3HaHMsI COBepIIaeMbIX AEHCTBUMA U
MBIC/IUTE/ILHBIX —~ TIPOLIECCOB, WX  Pe3yJbTaTOB; B/aZIeTb CIOCOOaMM  CaMOTPOBEPKH,
CaMOKOHTPOJIS TIPOLiecca 1 pe3yJibTaTa pellleHHs] MaTeMaTHueCcKoi 3ajiauy;

npe/IBU/IeTb TPYJHOCTH, KOTOpble MOTYT BO3HUKHYTh TIPU pelLIeHUH 3afauyd, BHOCHUTH
KOPPEKTUBHI B [IeATe/TbHOCTb Ha OCHOBE HOBBIX 00CTOSITE/TBCTB, JaHHBIX, HalZIeHHbIX OIIMOOK,
BBISIB/IEHHBIX TPYAHOCTEH;

OLIEHMBAThb COOTBETCTBHE pe3y/bTaTa LieJIM U YCIOBUSM, OOBSICHATH MPUUUHBI JOCTYDKEHHUS
WM HEeJOCTIKEHUS] DPe3y/IbTaTOB [IeATeNbHOCTH, HAaXOAWUTb OLIMOKY, /aBaTh OLIEHKY
MpUOOPeTEHHOMY OTIBITY .

INPEAMETHBIE PE3YJ/IbTATBI

10 K/TACC

OnepypoBaThk MOHATUAMMU: TOUKa, MpsIMasi, IJIOCKOCTb.

[TprMeHATh aKCUOMBI CTEPEOMETPHHU U CJIeJCTBUS M3 HUX TPU PeLIeHNH FreOMeTpUYeCcKrX 3aJau.

OrnepupoBaTh MOHATHSIMU: TIapasiie/IbHOCTh U MepIeH/IUKY/ISIPHOCTb MPSIMBIX U TVIOCKOCTEH.

KnaccuduiypoBaTh B3auMHOe pacIio/ioyKeHue MPSIMbIX U IVIOCKOCTel B IPOCTPAHCTBeE.

OriepupoBaTh MOHATHSIMU: IBYIPaHHBIN YToJ1, TPAaHU JBYTPAHHOTO yTJ1a, pedpo AByrpaHHOrO yIJIa;
JIMHENHBIN yroJ1 ByTrpaHHOIO yIJja; rpajlycHasl Mepa ABYIPaHHOIO yIJia.

OnepupoBaTh MOHATUSIMUA: MHOTOTDaHHUK, BBINYK/bIM 1 HEBBITYK/bIi MHOIOTPaHHUK, 371eMEHTHI
MHOI'OTPaHHUKA, IIPaBU/IbHbIN MHOTOIPaHHUK.

Pacrio3HaBaTh OCHOBHblE BH/bl MHOTOIPAaHHUKOB (MMpaMujia; TIpU3Ma, MPSIMOYTOJIbHBIN
napasuiesienurnef, Ky6).



KnaccuduiipoBaTh MHOTOTPAHHUKH, BbIOMpas OCHOBaHUS /s KjiacCUGHUKAIUK (BBIMYK/Ible U
HEBBIMYK/Ible MHOTOTPAHHWKH; TPAaBWIbHbIE MHOTOTDAaHHUKH; TIPAMbIe W HAKJIOHHBIE TIPHU3MBI,
Trapasuiesernuriesibl).

OreprpoBaTh MOHATUSIMU: CEKYINas TVIOCKOCTh, CeUeHHe MHOTOTPDAaHHUKOB.

OO6BSICHATE PUHIUITLI TIOCTPOEHKS CeUeHHH, UCTIONb3Ys METOJ, CTIe/IOB.

CTpouTh ceyeHUs] MHOTOTPDAHHHUKOB METO/IOM CJIE/IOB, BBITIONHSTH (BLIHOCHBIE) TIJIOCKHE YEPTeXU
13 PUCYHKOB TPOCTLIX 00BEMHBIX GUTYD: BUJ, CBEPXY, COOKY, CHU3Y.

Pemath 3ajauy Ha HaxoXKEeHHWE TeOMETPHUUECKHUX BeJUYMH 10 o0pa3laM WM ajaropyuTMam,
TIPUMEHSISI U3BECTHBIE aHA/IUTUUECKHE METO/bI TIPY PEIIeHUM CTaHJapTHBIX MaTeMaTUUeCKUX 3afiau Ha
BBIUMC/IEHVE PACCTOSTHUUA MeXKAy JBYMSI TOUKaMH, OT TOUKHU [0 TIPSIMOM, OT TOUKH JI0 TVIOCKOCTH, MEXIY
CKPEIIHBAIOIUMUCS TIPSIMBIMHU.

PemiaTh 3aJjaud Ha HAXOXJEHWE TEOMETPUUECKMX BEJMUWH 10 00pasijaM WM aJTOpUTMam,
MIPUMeHSIsT U3BECTHBIE aHATMTUUYECKHE METO/IbI MPU PeIlleHNH CTaHJAapTHBIX MaTeMaTHUeCKUX 3ajau Ha
BBIUMC/IEHHE YTJIOB MEXY CKPEI[UBAIOI[UMUCT TPSAMBIMH, MEXAY TPAMOW M TUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, JTBYTPAaHHBIX YTJIOB.

BbIuuc/isTh 00bEMBI M TIOMIQAM TTOBEPXHOCTEM MHOTOTPaHHWKOB (TIpU3Ma, THMpaMuza) C
nprMeHeHHeM (OPMYJT; BBIUHC/SATh COOTHOIIEHWS MEXIY TUIOLIA/IMH TIOBEepXHOCTeH, 00bEéMamu
M0/J00HBIX MHOTOTPaHHUKOB.

OmepupoBaTh TIOHATUSMHU: CUMMETDHUSI B TIPOCTPAHCTBE; IIEHTP, OCb U TJIOCKOCTH CUMMETDUH;
LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (DUTyPHI.

N3pnekath, TIpeoOpa3oBBIBaTL W WMHTEPIIPETUPOBATH MHMOPMAIIMI0 O IPOCTPAHCTBEHHBIX
reoMeTprUecKux GUrypax, Mpe/[CTaBJIeHHYI0 Ha YepTeXkaxX U PUCYHKaX.

ITpuMeHsATH TeoMeTpUUecKre (PaKTHI /711 PeIIeHUs] CTePeOMeTPUUYeCKUX 3a/iay, TIpe/Io/araroiiux
HECKOJILKO I1IarOB PellieHws], eC/Id YC/I0BUS TIPUMEeHEeHHUs 3a/IaHbl B IBHOU (hopMme.

ITpyUMeHSTL MPOCTENIIe MPOrpaMMHBIE CPE/ICTBA U 37IEKTPOHHO-KOMMYHUKAITUOHHBIE CUCTEMBI
TIPU pellieHNH CTePeOMeTPUUeCKHX 3a/1ad.

ITpyUBOAUTL TIPUMEPBI MaTeMaTWUECKUX 3aKOHOMEpPHOCTed B TIPUPOJie W JKW3HH, PACIO3HABaTh
TMPOSIB/IEHNE 3aKOHOB FeOMETPHUU B UCKYCCTBE.

ITpyMeHSTh TIOSTyYeHHbIe 3HAHWS Ha MPAKTHKe: aHaIM3UPOBATh pPeaibHble CUTYAlMH U TIPUMEHSTh
M3yueHHbIe TIOHSITWS B TIPOLIECCE TIOWMCKA pelleHrs MaTeMaThudecKu CGhOPMYJIMPOBAaHHOW TIPOO/IeMBl,
MO/Ie/TUPOBATh peasibHble CUTyalldd Ha si3blKe TeOMEeTPHH, HCCIe[oBaTh IOCTPOEHHBbIE MOJeNd C
WCTIO/Ib30BaHUEM T'€OMETPUUYECKMX TIOHATUH W TeopeM, armapaTa aareOpbl; pelaTh MpaKTHUeCKUe
3a/1aui, CBSI3aHHbBIE C HAXOXK/IEHUEM reOMeTPUUECKUX Be/TUULH.

11 K/TACC

OriepupoBaTh TOHATHAMH: LWIMHPUYECKas TTOBEPXHOCThb, O0Opasyolue WIMHAPHUUYEeCKOU
TIOBEPXHOCTH; LWIMH/D; KOHWUECKas TMOBEPXHOCTh, 00Opa3syroiiye KOHUYeCKOW MOBEPXHOCTH, KOHYC;
chepuueckasi TOBePXHOCTb.

PacriosHaBath Tesa BpalljeHus (LMIMHAD, KOHYC, cdepa U 1map).

OOBSCHATE CIIOCOOBI TIOTyUeHHs TeJT BpalljeHus].

KnaccuduiipoBats B3aMHOe pacrioyioykeHue cepsl U MI0CKOCTH.

OriepupoBaTh NMOHATUSIMU: 1IAPOBOM CETMEHT, OCHOBaHWEe CEerMeHTa, BbICOTA CerMeHTa; LI1apoBOi
CJIOM, OCHOBaHKe I1apOBOT0 /1051, BLICOTA L1IAPOBOT'O CJI0S]; [IIapOBOi CEKTOP.

Berunciate 00bEMBI M IUIOLIA[AM TIOBEPXHOCTeM Ten BpallleHWs, IeOMeTPUUYecKHUX Teql C
npUMeHeHHeM (opMyII.

OrnepupoBaThk TIOHSITUSIMH: MHOTOTPaHHUWK, BIMCAHHBIA B cdepy W OMMCAHHBIA OKOJIO Cdeph;
cdepa, BriMcaHHasi B MHOTOTPAHHUK WM TeJIO0 BPalljeHHsl.

BBIuMC/IATh COOTHOILIEHMST MY TUTOLA/IIMUA TIOBEPXHOCTEH U 00BbEMaMu MOJ0OHBIX TeJl.

W306pakaTh u3yuaeMbie (pUTyphl OT PYKH U C TIPUMEHEeHHeM MPOCTBIX YePTEKHBIX HHCTPYMEHTOB.



BhIMoHATD (BBIHOCHBIE) TIOCKKE UePTeXKU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX (DUTYD: BUZ, CBEPXY,
cOOKy, CHM3Y; CTPOUTD CeYeHHs Tesl BPAIleHMsI.

V3BrekaTb, WHTEpIIPeTHPOBaTh M IpeoOpa3oBbIBaTh HH(OPMALMIO O TPOCTPAHCTBEHHBIX
reoMeTpUYecKUx (pUrypax, pesicTaB/JeHHY0 Ha uepTe)kax U pUCyHKax.

OrnepupoBaTh MOHATHEM BEKTOD B IIPOCTPaHCTBe.

BBINOMHATE [1eMCTBUSL C/IOXKEHMsI BEKTOPOB, BBbIUWTAHHS BEKTOPOB M YMHO)XKEHHsI BeKTOpa Ha
YrCI1o, 0OBSICHATH, KAKMMU CBOMCTBaAMU OHU 00/1aJjatoT.

[IpyMeHATH TpaBW/IO Mapasienenumnesa.

OnepuypoBaTh TOHATHSMU: /1eKapTOBbI KOOPJAWHATHI B MPOCTPaHCTBE, BEKTOP, MOAY/Ib BEKTOpa,
PaBeHCTBO BEKTOPOB, KOOpAMHATBI BEKTOpa, YIrOl MEXAYy BEeKTOpaMH{, CKa/IsIpHOe TpOM3BefieHHe
BEKTOPOB, KOJUIMHEeapHble ¥ KOMIJIaHapHble BEKTOPHI.

Haxopute CyMMy BeKTOpPOB W TIpOM3BeZleHHe BeKTOpa Ha 4YMC/IO0, YroJl MeX]y BeKTOpaMmH,
CKaJ/sIpHOe MpOoU3Be/ieHNe, pacK/aibIBaTh BEKTOP IO JBYM HEKOJI/IMHEapHbIM BEeKTOpaM.

3aziaBaTh MJIOCKOCTh YpaBHEHNEM B [1eKapTOBOW CUCTeMe KOOD/MHaT.

[TpyMmeHsTh reoMeTpuuecke GakThl Jijisl pellleHus] CTepeoMeTPUUecKUX 3ajau, Mperiosararwiix
HECKOJIBKO 111aroB pellieHus], ec/Id YC/I0BUs IPUMeHeHus 3a/jaHbl B SIBHOM dopMe.

Pe1iaTh npocreiiliye reomeTpyuyeckKye 3alaul Ha NpUMeHeHHe BeKTOPHO-KOOPAMHATHOTO MeToza.

PeraTh 3a71auy Ha Jj0Ka3aTe/bCTBO MaTeMaTUUeCKUX OTHOLIEHUM U HaXOK/leHHe reOMeTpUUeCcKUX
BEJIMUMH MO oOpasliaM WM alropuTMam, NPUMeHsisi W3BeCTHble MEeTO/bl NP pellleHuM CTaHAApTHBIX
MaTemMaTh4yecKux 3ajau.

[IpyMeHATH MpoCTeliliie IPOrpaMMHbIE CPE/ICTBA U 371eKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI
TIpY pelLleHUH CTepeoMeTpUUeCKHX 3a/ay.

[IpyBogUTE MpHMepbl MaTeMaTUYeCKMX 3aKOHOMEPHOCTel B TMpHUpOJe U JKU3HM, pacro3HaBaTh
NIpOsIB/IeHNe 3aKOHOB FeOMeTPHY B UCKYCCTBe.

[IprMeHATH MOy4YeHHble 3HAHWS Ha MPaKTHKe: aHaIM3UpOBaTh peasbHble CUTYaliy U IPUMEHSTh
u3ydyeHHble TIOHATHS B TIPOLieCcCe TIOMCKA peIleHHs MaTeMaTHuecKu C(opMynMpOBaHHOW TPOOJEME,
MOJIe/IUpOBaTh peajibHble CUTyalldd Ha $3blKe TeOMeTpHM, MCC/Ie[oBaTh IIOCTPOEHHble MOJenu C
WCIIO/Ib30BaHHEM TeOMEeTPUYeCKHX TIOHATHH M TeopeM, arrapara aiareOpbl; pelaTb IpaKTHYecKHe
3a/lauy, CBsI3aHHble C HaX0XKJeHeM reoMeTpUUeCKUX BeJIMUUH.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosmmuecTBO uacoB JJ/IeKTPOHHbIE
No HaumenoBaHue
(uudposBbie)
n/ Pa3fie/ioB H TeM Bcer Konrponbuel | IIpakTHyecku
o0pa3oBaTe/IbHBI
n NporpaMmmslI (] e padoThbI e padoTbI
e pecypchl
BBenenue B BubnuoTreka
1 10
CTepeoMeTpHUIO LIOK
[Ipsimble 1
MJIOCKOCTH B
MPOCTPaHCTBe. BubnuoTeka
2 12 1
[TapaniensHOCTh LIOK
MIPSIMBIX U
TJIOCKOCTEeN
1
prm ¥ LIOK
TJIOCKOCTeN
Y
4 Pl MEXAY 10 1 BubnnoTreka
TPSIMBIMU U IIOK
TJIOCKOCTSIMU
BubnuoTteka
5 MHororpaHHUKHU 11 1 ITOK
OO6BEMBI Bubnuoreka
6 9 1
MHOIOTPaHHHKOB LIOK
II :
7 OBTOpEHHe 4 1 Bubnuoreka
CeyveHusl, PACCTOSTHUS LIOK
Y YTJIb
OBLIEE KOJIMYECTBO
YACOBIIO 68 5 0
[TPO'PAMME




11 K/TACC

[10 ITIPOI'PAMME

KosmmuecTBO yacoB JJ/IeKTPOHHBbIE
HaumenoBanue
Ne (iudpoBbIe)
pas/ie/ioB 1 TeM Kontponbusie | IlpakTnueckue
n/n Bcero o0pa3oBarTe/bHbIE
NporpamMmsl padoTsI padoTnI
pecypchbl
BubnroTteka
1 Tesa BpaleHus 12 ITOK
" Bubnuoreka
2 OOBEMBI TET 5 1 IOK
BekTopsb! 1
3 KOOp/MHATHI B 10 1 Bubmuorexa
MPOCTPaHCTBe
[ToBTOpEHME,
0600111eHME, BubnuoTeka
4 7 1
cucTeMaTH3aLus LIOK
3HaHUM
OBLIEE
KOJIMYECTBO YACOB 34 3 0




ITIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

Ne
n/
n

Tema ypoka

KosmmuecTBo yacoB

Bce
ro

KonTpo/sibH
ble padoThI

IIpakTHuyec
KHe padoThI

Hara
HU3y4eH
us

J/IeKTPOHHbIEe
nudpoBbIe
oOpa3oBareb
HbIe Pecypchl

OcCHOBHBIE
TIOHSITHS
CTepeoMeTpHHU:
TOUKa, MpsiMas,
TJIOCKOCTh,
TPOCTPAHCTBO.
IIpaBuna
n300pakeHus Ha
PUCYHKaX:
1300pakeHUsI
IIJIOCKOCTeH,
rapa’sisie/ibHbIX
TIPSIMBIX
(oTpe3kos),
cepelvHbI OTpe3Ka

Bubnuorteka
LHOK

ITonsiTus:
repeceKaroImecs
TIJIOCKOCTH,
repeceKaroImecs
rpsiMasi v
MIOCKOCTh

Bubnuorteka
LHOK

ITonsiTus:
repeceKaroImecs
IIJIOCKOCTH,
repeceKaroImecs
npsimMasi 1
IJIOCKOCTh

Bubnuorteka
LHOK

3HAKOMCTBO C
MHOTOTPaHHUKaMH1
, N300pakeHue
MHOTOTPaHHUKOB
Ha PUCYHKax, Ha
TIPOEKLIMOHHBIX
yepTexxax

Bubnuoreka
HOK

HauanbHble

Bubnuoreka




cBeZieHus 0 Kybe u
nvpamu/ie, ux
pasBépPTKU U
mopen. CeueHust
MHOT'OTDaHHUKOB

HOOK

HauanbHbie
cBeZieHus 0 Kybe u
nupaMuze, ux
pasBépPTKU U
mopeu. CeueHust
MHOT'OTPaHHUKOB

Bubnuorteka
ITOK

ITousaTue 06
aKCOMaTUUeCKOM
MOCTPOEHUH
CTepeoMeTpHH:
AKCHOMBI
CTepeoMeTpHH U
C/IeCTBUS U3 HUX

Bubnuorteka
ITIOK

ITousaTue 06
aKCOMaTUUeCKOM
MOCTPOEHUH
CTepeoMeTpHH:
AKCHOMBI
CTepeoMeTpHH U
C/IeCTBUS U3 HUX

Bubnuorteka
ITIOK

ITousaTue 06
aKCOMaTUUeCKOM
MOCTPOEHUH
CTepeoMeTpHH:
AKCHOMBI
CTepeoMeTpHH U
C/IeJCTBUS U3 HUX

Bubnuorteka
ITIOK

10

ITousaTue 06
aKCOMaTUUeCKOM
MOCTPOEHUH
CTepeoMeTpHH:
aKCHOMBI
CTepeoMeTpHH U
C/IeCTBUS U3 HUX

Bubnuorteka
ITIOK

11

B3aumHoe
pacrioyioXeHue
TMPSIMBIX B

Bubnuorteka
ITOK




TIPOCTPAHCTBE:
riepeceKaroryecs,
rapasiie/ibHble U
CKpeIMBaIOIHeCs
TIpsIMbIe

[TapasnensHOCTD
MIPSIMBIX U
[JIOCKOCTeH B

MIPOCTPAHCTBE:
12 pocTP Bubnuoreka
rapa’isieJibHble
P ITOK
npsiMble B
TIPOCTPAHCTBE;
rapa’siie/ibHOCTb
TPEX MPAMBIX
ITapannensHOCTB
MIPSIMBIX U
TIJIOCKOCTeM B
13 BubnuoTreka
MIPOCTPAHCTBE:
pocCTp 110K
ITapannensHOCTH
MpsIMOM U
MJIOCKOCTH
Yrel €
14 Bubnuoreka
COHarpaB/eHHbIMU
P IIOK
CTOpPOHaMH
Yron me
15 AY BubnuoTreka
NpSIMbIMH B
P IIOK
MIPOCTPaHCTBe
Yron mexny
16 BubnuoTreka
MPSIMBIMH B
P IIOK
TPOCTPAHCTBe
[TapannensHOCTB
TIJIOCKOCTel: BbubnuoTteka
17
rapa’iiesibHble LOK
TJIOCKOCTH
CaoiicTBa
18 BubnuoTteka
rapa’sisie/ibHbIX
P ’ 110K
TJIOCKOCTeNn
[Tpocreinne
MIPOCTPaHCTBEHHBI BubnuoTreka
19
e urypsl Ha OOK

I1JIOCKOCTH.




TeTpaszp, Kyo,

Tiapasiiesnernures
20 HOCTpOUeHI/Ie BubnuoTreka
CeyeHu LHOK
91 HOCTPOUQHI/IG BubnuoTreka
CeueHuM LHOK
KonTtposibHas
pabora o Teme
"[Ipsimble U
TJIOCKOCTH B BubnuoTreka
22
MPOCTPaHCTBE. IOK
[TapannensHOCTB
TIPSIMBIX U
MI0CKOCTen"
[TeprieH UKy IsIpHO
CTb NPSIMOU U
23 TJIOCKOCTH: BubnuoTreka
TePIIeH VK Y IAPHEI LIOK
e MpsiMble B
MIPOCTPaHCTBe
[Ipsamble
24 rapa’sijieJibHble U BubnuoTreka
NepreH UKy JISpHBI OOK
€ K IJIOCKOCTU
[Ipsamebie
9e rapa’suie/ibHble U Bubnuoreka
TepIeH/ Ky IAPHbI LIOK
e K TVIOCKOCTU
ITpusnak
6 TieprieH/INKYISPHO BubnuoTreka
CTU TIPSIMOU U OOK
TUIOCKOCTH
ITpusHak
57 TIepIIeHIUKYISIPHO BubnuoTreka
CTH TIPSIMOU U LOK
TUIOCKOCTH
Teopema o npsimoit BU6HOTEKA
28 ljepHEH,ZLI/IKyJIHpHO LIOK
11 M710CKOCTH
29 Teopema o TipsiMoii Bubnuoreka
TIepPIIeHAUKY/ISPHO LIOK




U IUVIOCKOCTH

30

Teopema o npssMou
TieprieH UKy ISIPHO
U TVIOCKOCTHU

Bubnuorteka
ITOK

31

[MeprieHAMKY ISP U
HaK/IOHHbIE:
paccTosiHye OT
TOYKH /10
TJIOCKOCTH,
paccTosiHye OT
NpSIMOU 10
TJIOCKOCTH

BubnuoTteka
LIOK

32

[TeprieHAUKYSIp U
HaKJIOHHBIE:
paccTosiHue OT
TOUKHU [0
TIJIOCKOCTH,
paccTosiHue OT
MpsIMOi 10
TIJIOCKOCTH

Bubnuorteka
LIOK

33

[TeprieHAUKYSIp U
HaKJIOHHBIE:
paccTosiHue OT
TOUKHU [0
TIJIOCKOCTH,
paccTosiHue OT
MpsIMOi 10
TIJIOCKOCTH

BubnuoTteka
ITOK

34

[TeprieHAUKYSIp U
HaKJIOHHBIE:
paccTosiHue OT
TOUKHU [0
TIJIOCKOCTH,
paccTosiHue OT
MpsiMoii 10
TIJIOCKOCTH

Bubnuorteka
ITOK

35

Yrel B
MPOCTPaHCTBE:
yTON MEXY
MpsIMOM U
TMIJIOCKOCTBIO

BubnuoTteka
ITOK

36

[IByrpaHHbIi yroJ,

Bubnuorteka




JTUHENHBIN Yo/

LIOK
JIByTPaHHOIO yTjia
BYTDaHHBIA VTOJI
37 Hey IU) N yros, Bubnuoreka
JINHeUHBIHA yroJ
Y LIOK
JIByTPaHHOr0 yTjia
[TeprieHAUKYISIPHO
CTh IIJIOCKOCTEH:
TMIpU3HAK BubnuoTreka
38
TepreHuKYyIsIpHO HOK
CTH JIBYX
IUIOCKOCTeH
[TeprieHUKYISIPHO
CTh IIJIOCKOCTEH:
TIpU3HAK BubnuoTreka
39
TNepreHuKYyIsIpHO oK
CTH JBYX
IJIOCKOCTeH
[TeprieHUKYISIPHO
CTh IIJIOCKOCTEH:
TIpU3HaK BubnuoTreka
40
TNepreHuKYyIsIpHO HOOK
CTH IBYX
IJIOCKOCTeH
41 Teopema o Tpéx Bubnuorteka
TIepIIeH MK Y/IAPax OOK
42 TeopeMa 0 Tpéx Bubnuoreka
TeprieH UKy /1spax LIOK
43 Teopema o Tpéx Bubnuoreka
TIepIIeHIUKYIApax OOK
KoutposnbHas
paboTa 110 TeMam
"[TeprieHAVKYISIDH
OCTb TIPSIMBIX U bubnuoTteka
44 o
TJIOCKOCTeH" U OOK
"Yribl Mexay
TIPSIMBIMH 1
IIJIOCKOCTIAMU"
Tloustue
MHOTOTpaHHHKa, BubnuoTreka
45
OCHOBHBIE OOK

5J/1eEMEHThI




MHOI'OTPaHHUKa,
BBIITYKJIble U
HEeBBINYKJ/Ible
MHOTI'OTPaHHUKY;
pas3BépTKa
MHOTI'OTpaHHUKA

46

IIpusma: n-
yrosbHasi IpU3Ma;
IpaHu U
OCHOBaHUsI
TIPU3MBI; TIpsiMast 1
HaKJIOHHAast
npu3Mbl; O0KOBast
Y TI0JTHAs
TIOBEPXHOCTh
TIPH3MBI

Bubnuorteka
ITIOK

47

ITapannenenvnep,
MIPSIMOYTO/TbHBIN
rapasuiesienurnes u
ero CBOMCTBA

Bubnuorteka
ITIOK

48

ITupamupa: n-
yro/bHast
nvpamu/ia, rpaHu
Y OCHOBaHHe
MMpaMu/bl;
OOKOBast ¥ TOJTHast
TOBEPXHOCTh
MMpaMu/bl;
NpaBU/IbHAsA U
yceuéHHas
nvpamuja

Bubnuorteka
LHOK

49

IIpaBunbHLBIE
MHOT'OTDaHHUKH:
TIOHSITHE
TMPaBU/IbHOTO
MHOT'OTDaHHUKA;
NpaBU/IbHAs
rpusMa u
TpaBUIbHas
NnMpaMuza;
TpaBUIbHas
TpeyroJibHast

Bubnuoreka
LIOK




nupamMu/ia u
TpaBU/TbHBIN
TeTpaszip; Kyo

50

IIpencrasnenue o
MPaBUJIBHBIX
MHOI'OrpaHHUKaX:
OKTas/p,
Jloflekaszp u
HKOCas/p.

BubnuoTteka
ITOK

51

CummeTtpus B
MPOCTPAHCTBE:
CUMMEeTpUS
OTHOCHUTELHO
TOUKH, TIPSIMOM,
TIJIOCKOCTH.
OJIEMEHTHI
CUMMETDPUHM B
nUpamMuziax,
rnapa’siienenuriesia
X, PaBUJIbHBIX
MHOTOrPaHHUKax

BubnuoTteka
ITOK

52

Berurcnenue
3/IeMeHTOB
MHOT'OTPaHHUKOB:
pébpa, JuUaroHasy,
YTJIbI

Bubnuorteka
IIOK

53

[Tnoraab 60KoBOM
TIOBEPXHOCTH U
TOJIHOU
TIOBEPXHOCTH
TIPSIMOM TIPU3MBI,
TUIOIIAb
OCHOBAaHUH,
Teopema o
GoKOBOM
TIOBEPXHOCTH
MPSIMOM IPU3MBI

Bubnuorteka
ITOK

54

[Tnoraab 60KoBOM
MOBEPXHOCTH U
MOBEPXHOCTH
MpaBUILHOM
MUPAMU/JIBI,

Bubnuorteka
LHOK




Teopema o
TIoia i 60KOBOM

TTOBEPXHOCTH
yCeuEHHOI
TTHPAMU/IBI
K
OHTPOJIbHAast BubnuoTreka
55 pabota 1o Teme
LIOK
"MHoOrorpaHHuKu"
. THousTue 06 BbubnuoTeka
00BnéMe HOK
) BubnuoTeka
57 OOBEM TTUPAMU/IBI LIOK
) bubnuoTreka
58 OOBEM TTUPAMU/IBI LIOK
) bubnuoTteka
59 OOBEM TTUPAMU/TBI LIOK
) BbubnuoTteka
60 OO6BEM TTUPAMU/TBI LIOK
) Bbubnuoteka
61 OO0BEM MPU3MBI LIOK
) BubnuoTeka
62 OO6BEM MpU3MBI LIOK
) BubnuoTeka
63 OOBEM TTPU3MBI LIOK
KoHutposbHas
64 pabora 1o Teme brbmiorexa
"O6BEMBI HOK
MHOI'OIPaHHUKOB"
[ToBTOpEHME,
0600111eHIEe
. CI/ICTEI\\/‘IaTI/IBaL[I/IH Bubnuoreka
3HAHMH. LHOK
ITocTpoenue
CceueHuu B
MHOTOTpaHHUKe
[ToBTOpEHME,
0600111eHIEe
i CI/ICTEI\\/JIaTI/IBaL[I/IH BubnuoTreka
3HAHMH. LHOK
Briuncienue
PaCCTOSHMIA:

MeXJy AByMS




TOUYKaMH, OT TOUKH
J10 TIPSIMOM, OT
TOYKH 10
TIJIOCKOCTH, MeXy
CKPEIVBAIIUMH
Cs1 TIPSIMBIMHU

67

HToroast
KOHTPOJIbHAs
pabota

Bubnuorteka
ITIOK

68

IToBTOpeHue,
0600111eHIe
cUCTeMaTH3aLys
3HaHUM.
Brrunciienue
YTJIOB: MEXAY
CKpellMBaIIMU
Cs1 IPSIMBIMM,
MeX/ly TpsSIMOi U
TMJIOCKOCTBIO,
JIByTPaHHbIX
yTJIOB, yTJIOB

MeXIy
IJIOCKOCTSIMU

Bubnuorteka
ITOK

OBIIEE
KOJIMYECTBO
YACOB IO
TIPOTPAMME

68




11 K/TACC

Ne
n/
n

Tema ypoka

KosimyecTBO uacos

Bcer
0

KoHTpo/sibH
ble padoThI

IIpakTHyeck
ue padoThI

Jara
U3yuyeH
us

JJ/IeKTPOHHBbIE
uucdpoBbie
o0pa3oBaTe/ibH
ble pecypchl

Cdepa u 1map:
LIEHTP, pajnyc,
JMaMeTp;
TI0IIAb
TIOBEPXHOCTHU
cdepsl

Bubnuorteka
ITIOK

BzaumMHoe
pacronoxeHue
cthepsl U
TMJIOCKOCTY;
KacaresbHas
TMJIOCKOCTh K
cdepe; TioabL
cdepsl

Bubnuorteka
ITIOK

M306paxxeHue
cdepsl, 11apa Ha
TIJIOCKOCTH.
CeueHus wapa

Bubnuorteka
ITIOK

Hynuuapruuecka
s1 TIOBePXHOCTb,
obpa3sytoriue
LWIMH/APHUUECKO
11 TIOB@PXHOCTH,
0Ch
LWIMHAPHUYECKO
11 TTOBePXHOCTHU

Bubnuorteka
ITIOK

Lunmuuap:
OCHOBAHHS U
OokoBast
TOBEPXHOCTb,
obpa3ytorias u
0Chb; TUIOL[A/Ib
OOKOBOH U
TMOJIHOU
TOBEPXHOCTHU

Bubnuorteka
ITIOK

N306pakeHue

Bubnuorteka




LIWIMH/PA Ha
TJIOCKOCTH.
Pa3BépTka
LATMHAPA.
Ceuenus
LAIMHAPA
(TI0CKOCTHIO,
rapasuie/ibHON
WM
MepreHAuKYIsip
HOU 0CH
LATMHAPA)

HOK

Konunueckas
TOBEPXHOCTb,
obpa3yrormye
KOHWYECKOU
TOBEPXHOCTH,
0Cb Y BepIliMHa
KOHMUYeCKOU
MOBEPXHOCTH

Bubnuorteka
LIOK

Komnyc:
OCHOBaHUE U
BepIIIMHa,
obpa3ytoriiast u
0Ch; TIJIOMIAAb
OOKOBOI 1
TIOJIHOU
TIOBEPXHOCTH

Bubnuoreka
LHOK

Y ceuéHHBIN
KOHYC:
obpa3ytorve u
BBICOTa;
OCHOBaHUSA U
6okoBas
TIOBEPXHOCTh

Bubnuoreka
LIOK

10

N306pakeHne
KOHYCa Ha
TJIOCKOCTH.
PasBéptka
KOHyCa.
CeueHusi KOHyCa
(JI0CKOCTBIO,

Bubnuoreka
LIOK




rapasuie/lbHOM
OCHOBAHHIO, U
TIJIOCKOCTHIO,
TIPOXOZsIIen
yepe3 BepIlINHY)

11

KoM6uHarys
TeJT BpallieHus 1
MHOT'OI'PaHHUKO
B

Bubnuorteka
ITIOK

12

MHororpaHHuk,
OMMCAHHBIN
0KoJ10 ceprl;
cdepa,
BIMCaHHasi B
MHOTOTPaHHUK
WU B TeJ0
BpallleHus

Bubnuorteka
ITIOK

13

ITousTre 06
o0BEMe.
OcHOBHBIE
CBOMCTBA
00BEMOB Tes

Bubnuorteka
ITIOK

14

O0BéM
LUTUH/pA,
KOHyCa

Bubnuorteka
ITIOK

15

OO6BéM mapa u
niomazb chepbl

Bubnuoreka
LIOK

16

[Tomo6OHbIe Tela
B MPOCTPAHCTBe.
CooTHolleHus
MeXay
T/I0IA/ISIMU
MOBEePXHOCTEH,
o0bEMamMu
MO/I0OHBIX Te

Bubnuoreka
LIOK

17

KoHTposibHas
pabora o
TemaM "Tena
BpalleHus" u
"O6bembr Ten"

Bubnuoreka
ILIOK

18

BekTop Ha

Bubnuorteka




TIJIOCKOCTH U B
MIPOCTPaHCTBE

OOK

19

Cnoykenve u
BbIUUTAHUE
BEKTOpPOB

Bubnuorteka
ITIOK

20

YMHOKeH1e
BEKTOpa Ha
YHCI0

Bubnuoreka
LIOK

21

PasnoxeHue
BEKTOpa I10 TPEM
HEKOMI/ITaHapHbI
M BeKTOpaM.
IIpaBuio
rapa’siiesenurie

Aa

Bubnuoreka
LIOK

22

Pemenue 3azay,
CBSI3aHHBIX C
TprYMeHeHreM
TpaBUI
JIeUCTBUM C
BEKTOpaMu

Bubnuoreka
LIOK

23

KoopauHaTtHo-
BEKTOPHBIN
MeTO[, TIpU
pelleHun
reoMeTpUYeCcKrx
3aziau

Bubnuoreka
LIOK

24

[IpssmoyrosibHas
cucrema
KOOp/JMHAT B
TIPOCTPaHCTBe.
KoopayHats!
BEKTOpa.
[Tpocrenmne
3a/jaud B
KOOpJMHAaTax

Bubnuoreka
LIOK

25

Yron mexny
BEKTOPaMH.
CkasisipHoe
rpov3Be/ieHre
BEKTOPOB

Bubnuoreka
LIOK




26

Brruucnenue
YIJIOB MEXIY
MPSIMBIMU U

TIJIOCKOCTSIMU

Bubnuorteka
ITOK

27

KonTposnbHas
paboTa 1o Teme
"BeKTopkI U
KOOD/IMHATHI B
MpoCTpaHcTBe"

Bubnuorteka
ITOK

28

IToBTOpEHUe,
0600111eHMe U
cucTeMaTU3aLus
3HaHUM.
OcHOBHBIE
burypsl, GakTsl,
TeopeMbl Kypca
TJIAHUMETPUH

Bubnuorteka
ITIOK

29

IToBTOpEHUE,
0606111eHMe U
cucTeMaTU3aLus
3HaHUM.
OcHOBHBIE
burypsl, GakThl,
TeopeMbl Kypca
TJIAHUMETPUH

Bubnuorteka
ITIOK

30

IToBTOpEHUE,
0600111eHMe U
cUCTeMaTH3aLys
3HaHUH. 3a7jaumn
MJIaHUMEeTPUU U
MeTO/IbI UX
pellieHust

Bubnuorteka
ITOK

31

IToBTOpEHUE,
06o611ieHMe U
cUCTeMaTH3aLys
3HaHUH. 3a7jauun
MJIaHUMEeTPUU U
MeTO/IbI UX
pellieHust

Bubnuorteka
ITOK

32

IToBTOpEHUE,
0600111eHMe U
cUcTeMaTr3aus

Bubnuorteka
ITOK




3HaHUM.
OcCHOBHBIE
burypsl, GakTsl,
TeopeMbl Kypca
CTepeoMeTpUH

Ntorosas
33 KOHTPOJIbHAS
pabota

Bubnuorteka
ILIOK

IToBTOpEHUe,
06o0011ieHMe U
CUCTeMaTH3aLIus
3HaHWU

34

Bubnuorteka
IIOK

OBIIEE
KOJIMYECTBO
YACOB 10
TTIPOIPAMME

34




IMPOBEPSAEMBIE TPEBOBAHUS K PE3Y/IbTATAM OCBOEHMA OCHOBHOW
OBPA30BATEJIbHOM ITPOTPAMMBI

10 K/IACC
Kop . .
ITpoBepsieMble IIpeMeTHbIE Pe3y/1bTaThl 0CBOEHHSI 0CHOBHOI 00pa3oBaTe/IbHON
NpoBepseMoro
poBep MporpamMmebl cpejjHero ooiero o6pa3oBanust
pe3yibTaTa
7 I'eomeTpus
7.1 OrmeprpoBaTh MOHATHSIMU: TOUKA, TIPsiMasi, IJIOCKOCTh
- [IpyMeHsTh aKCHOMBI CTEpEOMETPHH U C/Ie/ICTBUSL U3 HUX TIPU pellieHuH reoMeTpUYecKux
3aza4y
73 OmnepupoBaTh TIOHATUSIMU: TIapaj/le/lbHOCTb M TepHeHAUKY/ISPHOCTh IPSMBIX U
TIJIOCKOCTeH
7.4 KrnaccudwuimpoBats B3aMHOe pacriosioyKeHue MpsSIMbIX U IIJIOCKOCTel B IPOCTpaHCTBe
OrepypoBaTh MOHATWSAMM: [ABYIPaHHBIM yros, TIpaHU JABYrpaHHOro yria, pebpo
7.5 JBYTPaHHOTO yIJIa, JIMHEeHHbIM yros ABYTpaHHOrO yrja, IpajiycHas Mepa JABYTPaHHOrO
yria
76 OneprpoBaTh MOHSATHSIMU: MHOIOTPAHHMK, BBIMYK/bII M HEBBITYK/IbIi MHOTOTPaHHUK,
3/1IeMeHThI MHOTOTPaHHHKA, ITPaBU/IbHBIN MHOTOTPaHHHK
77 Pacrio3HaBaTh OCHOBHbIE BM/jbl MHOTOIDaHHUKOB (NMpaMuza, MpU3Ma, MpSMOYToJbHBIN
napasuiesnenures, Kyo)
KraccuduimipoBath MHOTOTPaHHMKM, BbIOMpas OCHOBaHUS /I K/IacCU(UKaLUH
7.8 (BBIMYKJ/IbIE 1 HEBBIMYK/Ible MHOTOIPAaHHUKH, TPaBU/IbHbIE MHOTOTDAaHHMKH, TpsSMble U
HaK/IOHHbIE [TPU3MBI, [1apajule/enurne/bl)
7.9 OreprpoBaTh MOHATHSIMU: CEKYIIiasi IVIOCKOCTh, CedeHHe MHOTOIPaHHHUKOB
7.10 OOBSICHATH TIPUHILUIBI TIOCTPOEHUSI CEYEHUI MHOTOTPAHHUKOB, MCIIO/b3Ysi METO/ CJIe[IOB
711 CTpouTh CeueHUs] MHOTOTPaHHUKOB MeTOJOM CJIefIOB, BBITIOJIHATE (BBIHOCHBIE) IJIOCKHE
YyepTe)kKU U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (UTYp: BHJ, CBEPXY, COOKY, CHHU3Y
Pemath 3alauy Ha HaxXO>K/leHHe reOMeTpUUeCKHX BeJIMUYKH 10 06pasLjaM Uiy anropuTMam,
710 TIPUMeHssT  U3BeCTHble  aHalWTUUYeCKWe MeTOZbl TMpW  pellleHWd  CTaHJapTHBIX
MaTeMaTHUeCKHX 3a/jau Ha BBIUMCJIEHHE PAaCCTOSTHUN MeXX/ly JBYMS TOUKaMH, OT TOUKU 0
TIPSIMOM, OT TOYKM [J0 TVIOCKOCTH, MEXXJY CKPELUBAIOLUMUCS NIPSMBIMU
Pemath 3a1auv Ha HAXOXKZIeHVEe TeOMEeTPUUeCKHUX BeJIMYMH 10 00pasLiaM Uiv anropruTMam,
13 TIpUMeEHSIS1  M3BeCTHble  aHa/JIWTHMUeCKHWe MeTOJbl IPU  pellleHMM  CTaHAapTHBIX
7.
MaTeMaTHUecKUX 3aJiay Ha BbIUMC/IEHHEe YIJIOB MeX[Y CKpelLUBaroI{UMUCS IPSMbIMHU,
MEe>Ky MPSMOMN U TVIOCKOCTBIO, MeXK/ly TVIOCKOCTSIMHU, [JBYI'PaHHBIX yTJ/IOB
714 Brruncasrs 00bEMbI U TI/IOLIAAN TTOBEPXHOCTe MHOTOIPaHHMKOB (TIpM3Ma, NMHUpaMHza) C

nprMeHeHHeM (opMysl, BBIYMCISATh COOTHOLIEHMS] MEeX[y IUIOMIasMHU TOBepXHOCTeH,




06BbEMaMU 10/J0OHBIX MHOTOTPAHHUKOB

Ol'[epI/IpOBElTb MOHATUAMU: CHUMMETPpHUSA B TIIPOCTPAHCTBE, LEHTDP, OCb W IIJIOCKOCTb

7.15
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTb CUMMETPUH (DUTYPBI
716 V3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETUPOBATh MH(OPMALIMIO O TIPOCTPAaHCTBEHHBIX
reoMeTpUuecKUx (PUrypax, MpeCTaBIeHHYIO Ha UepTeXKaxX U PUCYHKaX
[lpumeHsiTb reoMeTpuyeckude (aKTbl [/ PpelleHusT CTepeoMeTpPUYecKUX —3azad,
7.17 MIPe/TNO/IAralolUX HECKOIbKO IIaroB peIleHusi, eC/Id YCJIOBUS TIPUMEHEHUsl 3a/laHbl B
sIBHOU (hopme
718 [IpuMeHsITh MpOCTeHIlIMe MPOrpaMMHbIE CPeJCTBA W 3JeKTPOHHO-KOMMYHUKAIIUOHHbBIE
CHCTEMBI TIPH PEIIIeHUH CTePeOMEeTPUUECKUX 3a/lau
719 [IpyuBOAWUTL TIpUMepbl MaTeMaTUYeCKUX 3aKOHOMEDHOCTEHM B TPHUPOAE U  OKU3HH,
pacro3HaBaTh MPOsIB/IeHUE 3aKOHOB TeOMETPUM B UCKYCCTBE
[IpyuMeHsITh MO/yYeHHbIE 3HAHUS HA TPAKTHKE: aHA/JIW3UPOBATh peasbHble CUTYaldu U
MPUMEHSITh U3yUeHHbIE TIOHATHSI B TPOLECCe TOMCKA pEIIeHWs MaTeMaTHUeCKH
790 chopmyMpoBaHHOW TpoO/IeMBbl, MOJeNUPOBaTh peasbHble CUTYallud Ha SI3bIKe
reoMeTpUM, MCCIe0BATh TMOCTPOEHHBbIE MOJIENTU C WCIOJb30BaHUEM T'eOMEeTPUUECKUX
MOHSITUH W TeOopeM, ammnapaTta anreOphl, peliaTh MpPAaKTUUYECKWe 3aJiauM, CBSI3aHHbIE C
HaXOXKJAEHUEM TeOMeTPHUUECKUX BETUUUH
11 KJIACC
Kop . .
IIpoBepsieMbie NpeMeTHEIE Pe3y/IbTaThl 0CBOEHHsI OCHOBHOI 00pa30oBaTe/ILHOMN
MpPOBEpPsAEMOro
poBep MpPOrpaMmebl CpejHero ooiero o6pa3oBanusi
pe3yjibTaTa
6 I'eomerpus
OnepupoBaTthb TIOHSITUSIMMU: LWIMHpUYecKast TIOBEPXHOCTH, obpasytorye
6.1 LWIMHJPUYECKON T10BePXHOCTH, LWIMHJIP, KOHWYecKas I10BePXHOCTh, obpa3symome
KOHUYeCKOU MOBEPXHOCTH, KOHYC, chepryecKasi TOBEPXHOCTh
6.2 Pacrio3HaBaTh Tesa BpaltieHus (LIUIUHADP, KOHYC, cdepa U map)
6.3 OO6BsICHATH CIIOCOOBI TIOTyUYeHHsI TeJl BpallieHUs!
6.4 Knaccudunmposats B3aMMHOe pacriosioxXeHue cepbl U MI0CKOCTU
6 OrnepypoBaTh MOHSTHSMU: 1IAPOBOW CErMEHT, OCHOBAHME CerMeHTa, BBICOTA CEerMeHTa,
.5
1IIaPOBOY CJI0M, OCHOBaHHE 1apOBOT0 CJI0sl, BLICOTA IIIAPOBOTO CJI0SI, IIIAPOBOM CEKTOP
66 Borunciare 00bEMBI U TIJIOIA/IU TIOBEPXHOCTEH Tesl BpallleHUsl, TeOMETPUUYECKHUX TeJl C
npuMeHeHHeM (HopMyJi
6 OrnepupoBaTh MOHATHUSIMUA: MHOTOTPAaHHUK, BIMCAHHBIA B cepy U OMUCAHHBIA OKOJIO
.7
cdepsl, cdepa, BrMcaHHAsi B MHOTOIPAaHHUK WJIH TeJIO BpalljeHus!
68 BbIUMC/ISITE COOTHOLLEHUST MEXIY IUIOLIaAsSMK TIOBEPXHOCTeH U 0OBEMaMHU MOZOOHBIX

TeJl




N3o06paxaTb u3ydaeMble (UIYpbl OT PYKH U C NPUMEHEHHeM IPOCTHIX UepTEXHBIX

6.9
VHCTPYMEHTOB

6.10 BrInosiHATE (BBIHOCHBIE) IIOCKHE UepTeXXW M3 PUCYHKOB IPOCTHIX OOBEMHBIX (GHIYD:
BU/] CBePXY, COOKY, CHU3y; CTPOUTH CeYeHHsI TeJl BpallleHUs

611 U3BiekaTh, UHTEPIIPETUPOBATH U ITPe0Opa3oBbIBaTh MH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuyUecKux (purypax, rnpeAcraB/ieHHYIO Ha YepTeXkaxX M PUCYHKaxX
[TpumeHsTb reoMeTpuueckue akTbl JJIs1  pelleHUs CTepeoMeTpUYecKUX 3ajad,

6.12 TIPeAIIOo/IaratolX HeCKOJbKO IIIaroB peIleHHs, eClyd YCIOBHs TPUMeHeHUs 3aflaHbl B
sIBHOM (hopme

6.13 OmnepupoBaThb MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14 BBINoHATE eMCcTBUS C10’KeHUST BEKTOPOB, BHIUMTAHMS BEKTOPOB M YMHOKEHUS BeKTOpa
Ha YMCII0, OOBSICHSITh, KAKUMH CBOWCTBAMH OHU 00/1aJjal0T

6.15 ITpumensTh NpaBUIIO Napasule/enurie/a Ipy C10KeHUU BeKTOPOB
OrnepupoBaTh MOHSATHSIMH: [IeKapTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOAYJIb

6.16 BEKTOpa, pPAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YTrOJ MEXIy BEKTOPaMH,
CKaJIspHOe TTPOM3Be/[eHre BEKTOPOB, KOJITMHeapHbIe ¥ KOMILIaHAPHbIE BEKTOPHI

617 HaxoauTbe cyMMy BEKTOPOB U MPOM3Be/ileHHe BeKTOpa Ha UMCJI0, YTOJl MeXX/y BeKTOPaMH,
CKaJIsIpHOE TTPOM3Be/|eHre, PaCK/Ia/ibIBaTh BEKTOP IO IBYM HEKOJIJTMHEapHbIM BEKTOpaM

6.18 3azaBath TIOCKOCTh ypaBHEHUEM B [IeKapTOBOM CUCTeMe KOOpJUHAT

6.19 Pemate mpocTeiiliye reomMeTpUyecKuMe 3aZauyd  Ha IIPUMEHeHWe  BeKTOPHO-
KOODPJMHATHOI'0 MeTo/a
Pemate 3aflaud Ha [j0Ka3aTeAbCTBO MaTeMaTHUeCKMX OTHOLUEHHH U HaXoxJeHue

6.20 reoMeTPUUeCKHX BeJIMUMH 110 00pa3iiaM Win airOpuTMaMm, TIPUMeHsIsi U3BeCTHbIe MeTO/bI
TIpY pellieHNH CTaH/APTHBIX MaTeMaTHUecKUX 3a7a4y

621 [TpuMeHSITb TIpOCTeHIIMe MPOrpaMMHBIE CPEe/ICTBA M 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTeMbI IIPY pellleHuH CTepeoMeTPUUeCKUX 3aziad

6.22 [TpuBoAUTE MpUMepbl MaTeMaTHMUecKWX 3aKOHOMEpHOCTell B TIpUpOJe U JKU3HY,
Pacrio3HaBaTh MpOosiB/IeHNe 3aKOHOB TeOMeTPUH B UCKYCCTBE
[TpuMeHSTH MOJIyueHHble 3HaHWSI Ha TNPaKTHKe: aHaIU3MpOBaTh peasibHble CUTyalu U
TIPUMEHSTh M3y4YeHHble TIOHATHS B TIpOL[ecCe IIOMCKAa pelleHrs MaTeMaTHUecKH

6.3 chopMyMpoBaHHOW TpoOeMbl, MOZENMPOBaTh peajbHble CUTYyalUM Ha  SI3bIKe

reoMeTpUM, MCC/Iel0BaTh MOCTPOEHHblE MOJENN C UCIO/b30BaHWEM eOMeTPUUecKUX
TIOHSTHM W TeopeM, amrapara aarebpbl, pellaTh TPAaKTHUeCKHe 3aaud, CBsi3aHHbBIE C

HaXO0XAeHNeM reOMeTpHUUeCKUX BeJTMUHNH




ITPOBEPAEMBIE 3JIEMEHTBI COJAEP)KAHUSA

10 K/TACC

ITpoBepsieMblii 3/1eMEHT CO/iep)KaHHS

I'eomeTpus

OCHOBHbIe TOHSITUSI CTepeoMeTpuM. TOYKa, MpsAMasi, IUIOCKOCTb, MPOCTPaHCTBO. IloHsTHe 06

dKCHMOMAaTHU4Y€CKOM TMOCTPOEHHH CTEPEOMETPUMN: dKCHUOMBI CTeEpEOMETPHU U C/1e4CTBUA U3 HUX

7.2

B3aumHOe pacrosiokeHWe TIPSMBIX B IIPOCTPAHCTBe: IIepeceKarollyecs, Iapa/ule/ibHble U
CKpelMBaroLuecs rnpsmsele. [TapasiessHOCTb IPSAMBIX U MJIOCKOCTEH B IPOCTPaHCTBe: Mapajiie/bHble
TpsiMble B TIPOCTPAHCTBe, Iapa/Ule/IbHOCTb TPEX MpsSMbIX, INapa/ule/IbHOCTh MPSMON M TMJIOCKOCTH.
YTl € coHarpaB/ieHHBIMM CTOPOHAMH, YTOJl MEXZAY IpSMBIMH B TpOCTpaHCTBe. [lapanienbHOCTh
IJIOCKOCTe: TapajulesibHble IIIOCKOCTH, CBOMCTBA TapasuleslbHBIX IIOCKOocTed. [Ipocreiimme

MPOCTPaHCTBeHHbIe PUI'YPBI Ha TVIOCKOCTH: TETPas3Ap, Ky0, mapasienenuries, TOCTPOEHHe CeueHUH

7.3

[leprieHANKYISPHOCTb NMPSIMOM Y MJIOCKOCTU: MepHeHUKY/ISIpHble psIMble B IIPOCTPAHCTBe, MpsIMble
napasienbHble YW TepHeHAVKYyJ/spHble K IUIOCKOCTH, MpPU3HAaK IepreHUKY/ISPHOCTH TNpSMOM U
TIJIOCKOCTH, TeopeMa O IPSMOM IepreHUKY/ISPHON MJIOCKOCTU. YTJIbI B IIPOCTPAHCTBE: YO/l MEXY
MPSIMOM M IJIOCKOCTBIO, ABYIPaHHBIN Yo/, JIMHEMHbIM yrosa ABYTpaHHOro yria. IleprneHaukynsp u
HaK/IOHHbIE: pacCTOsTHUE OT TOYKH JI0 IJIOCKOCTH, PacCTOSIHWE OT MPSIMOM 0 TIOCKOCTH, TIPOEKIUS
¢burypsl Ha MI0OCKOCTb. IlepreHAUKY/ISIPHOCTb IJIOCKOCTeN: TpPU3HAaK IepreHAUKY/ISIPHOCTH JIBYyX

riockoctei. Teopema o TPEX MepreHAUKY/Isipax

7.4

[ToHsiTHe MHOTrOrpaHHMKA, OCHOBHbIe 3/IeMeHTbl MHOTOIDaHHKKA, BBIITyK/Ible U HEBbITyK/Ible
MHOTOTPaHHUKY, pa3BéPTKa MHOrorpaHHuKa. [Ipy3ma: n-yronpHasi Npu3Ma, TPaHM W OCHOBAHHS
TIPY3MBI, TIpSIMasi ¥ HaKJIOHHast TIPU3MBI, OOKOBasi U TIO/THasi TIOBEPXHOCTH NMpu3Mel. [lapanienenvres,
NIpSIMOYTO/IbHBIN Tapajulesienune] U ero ceoiictBa. [Tupamuyza: n-yrosnbHas nupamuja, I'paHd U
OCHOBaHMe THpaMHbl, OOKOBasi M TOJHAs IOBEPXHOCTh MHUPaMUJbI, MPaBWIbHAs M yCeyeéHHas
nupamMy/ia. J7eMeHTbl NIPYU3MbI U TMpaMUZbl. [IpaBu/ibHbIe MHOTOTPDAHHUKU: MOHATHE TPaBUIBHOIO
MHOTOTpaHHHUKa, TIpaBU/bHAs NIpU3Ma U NpaBU/IbHas MpamMK/a, paBuibHasl TpeyrosbHas upaMua
Y MIPaBWIbHEIN TeTpasp, Kyb. [IpescraBieHre 0 MpaBUIbHBIX MHOTOIPAaHHUKAX: OKTa3Zp, AoJeKas p

Y vKocaszipyrve CedeHHst IPU3MbI U TTMPAMU/IBI

7.5

CuMMeTpHsi B TIPOCTPAHCTBe: CUMMETPUsI OTHOCHUTENBHO TOUKH, MPSIMOM, TIOCKOCTH. OJieMeHThI

CUMMEeTPHH B IMMTUPpaMH/dX, Ilapa/uiesenureax, paBUuIbHbBIX MHOTOT'DaHHHUKaxX

7.6

BrlunciieHre 37eMEHTOB MHOTOTPaHHHMKOB: péOpa, JAuaroHand, yriel. Ilnomage GoKoBoi
TIOBEPXHOCTH ¥ TOJIHOW TIOBEPXHOCTH MPSMOM TPHU3MBI, TIJIOM[aJb OCHOBaHWH, TeopemMa 0 GOKOBOM
TOBEPXHOCTH TPSMOM TMpU3Mbl. [lnomass OOKOBOWM TMOBEPXHOCTH U TIOBEDPXHOCTH TPAaBUIbHOMN
NpaMUbl, TeopeMa 0 IUIoUaAn yceuéHHoi nupamugpl. [loHsatve o6 o6béme. O6bEM NUpaMU[b,

TIPH3MBI

7.7

HO,ELO6HI:IE Te/Jla B IIPOCTPAHCTBe. CooTHoIIeH s MeXxay IviomaasaMnu HOBEPXHOCTEﬁ, 00BEMaMu

MOJ06OHBIX TeJT




11 KVIACC

Kop

IIpoBepsieMblii 3JIEMEHT COA€PIKAHUS

I'eomeTpus

6.1

LumHapruecKas OBEPXHOCTh, 00pa3yIoliye [UIHHPUUYeCKOH MOBEPXHOCTH, OCh LIMJIMHAPUUECKOH
noBepxHOCTH. LIumHAp: ocHOBaHMsI M OOKOBast TOBEPXHOCTh, 00pa3ylolas U 0Ch, TUIOLIab O0KOBOM

Y TIOJTHOM TOBEPXHOCTH

6.2

Konnueckast oBepxHOCTb, 00pasymoliie KOHUUECKOHW ITOBEPXHOCTH, OCh W BepIlMHA KOHWYECKOH
noBepxHOCTH. KOHyC: OCHOBaHWe W BepIlHA, 00pa3yrolias W 0Ch, TUIOMaJb GOKOBOH M TIOHOM

TMOBEPXHOCTH. Y ceuéHHbIH KOHYC: O6p83y}OIJ.[I/IE U BBICOTA, OCHOBAHMSA U 6oKoBas TIOBEPXHOCTb

6.3

Coepa u map: 1ieHTp, pafuyc, AMaMeTp, IUIOIa/b TOBEPXHOCTH cepbl. B3ariMHOe pacrosyiokeHue

C(bep]:l U IIVIOCKOCTH, KaCaTe/IbHas IIJIOCKOCThb K C(l)epe, rnjaomaab C(l)epbl

6.4

N306parkeHre Tesl BpalljeHHs Ha TVIOCKOCTH. Pa3BépTKa IWIMHZpPA U KOHyCa

6.5

KomOuHarmy Tes BpalieH!uss 1 MHOTOTPaHHUKOB. MHOTOTPaHHUK, OTTMCAaHHBLIM OKOJIO cdephl, cdepa,

BIIMCaHHas B MHOTOI'PaHHUK, WX T€JI0 BpallleHUA

6.6

IMonstrie 06 oOBvéMe. OCHOBHBIE CBOMWCTBAa 00BEMOB Tes. Teopema 00 00BEMe MPSIMOYTOIBHOTO

napasiienenuIesa v cjiefcTBus u3 Heé. OObEM LUIMH/PA, KoHyca. O6BEM 11apa U monab cdepsl

6.7

[Tofo6Hele Tesla B mpoctpaHcTBe. COOTHOIIEHUS MeXy IUIOL[AJsIMH TOBepXHOCTel, 0ObEéMamMu

TTO/T00HBIX TeJ

6.8

CeueHust HWINHAPa (napanﬂeano " TIeprieHJuKyJ/isspHO OCI/I), CeyeHrsaA KOHYyCa (napanneanoe

OCHOBaHMIO U MPOXO/sIiIee uepe3 BepIlrHy), CeUeHHs 1apa

6.9

BekTop Ha mI0CKOCTH M B pocTpaHcTBe. Cll0)kKeHHe M BblUMTaHUEe BeKTOPOB. YMHO)KeHHe BeKTopa
Ha uucro. Pa3yoxkeHne BeKTopa 1o TpéM HEKOMILIaHApHBIM BeKTopaMm. IIpaBuio mapasuiesnenuesa.

Pemenue 3a/a4, CBA3daHHLIX C IPMMEHEHKWEM I1paBUJI ﬂeﬁCTBHﬁ C BeKTOpaMu1

6.10

IIpsiMoyrosbHasi cucTeMa KOOpJUHAT B IpocTpaHcTBe. KoopauHate! BekTopa. [Ipocreiiiiiie 3aiaunt B
KOOpAMHaTax. Yron Mexjy Bekropamu. CKajsipHOe NpOM3Be/ileHHe BEeKTOPOB. BhlunciieHWe yriioB

MeX/ly TpSIMBIMU U TJIOCKOCTSIMU. KoopMHaTHO-BEKTOPHBIN MeTOo/ IpY pellieHnH TeOMeTpUUecKHX

3a71au




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3Y/IbBTATAM OCBOEHMA
OCHOBHO! OBPA30BATEJ/IbHOI ITPOT'PAMMEI CPEJHEI'O OBIIIET'O OBPA3OBAHUSA

Kop
MpPOBEPsSIeMOro
TpeOoBaHuUs

ITpoBepsieMble TpeGoBaHMS K MPeAMETHBIM pPe3y/IbTaTaM 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/ILHOI MPOrpaMMbl CpeJHero 0o1ero oopa3oBanus

BrafieHe MeTojamM [JOKa3aTe/lbCTB, aArOPUTMaMH peIIeHHs] 3a7jau; yMeHHe
(opMy/poBaTh W OIEpUpPOBaTh TMOHATUSMH: OIpeJesieHre, akCHoOMa, TeopeMa,
C/lejCTBUe, CBOWMCTBO, IIpM3HAK, J0Ka3aTelbCTBO, DPaBHOCWIBHBIE (HOPMY/IHMPOBKY;
MIPUMEHSATh UX; YMeHHe (OopMy/IHpoBaTh 06paTHOe W NPOTHUBOIIONIOKHOE YTBepKJeHue,
MIPUBOJWUTL TIPUMEpPbl ¥ KOHTPIIPUMEPHI, HKCIOIb30BaTh MeTOJ, MaTeMaTH4eCKOoH
VH/IYKUWH; TIPOBO/IMTH Jl0Ka3aTe/lbHble PACCY)XX/eHHUs MPU DPelleHnH 3a/jau, OLleHWBAaTh
JIOTMYECKYI0 TPaBWIbHOCTb  PAcCyXX/eHUM; yMeHWe OIepupoBaTh IIOHSATUSMU:
MHOKeCTBO, TIOJMHOKEeCTBO, OIepalii HajJ, MHOXKeCTBaMH; yMeHHe HCII0/Ib30BaTh
TeOPeTUKO-MHO)XeCTBEeHHBIH arrapaT ZJIsl OMMCAHUS peabHBIX TPOLeCCOB U SIBJIEHUH U
TIpY pellleHrH 33/lay, B TOM UKC/le U3 JPYrux yueOHbIX TIpeMETOB; yMeHUe OIlepupoBaTh
TOHATUSIMU: Tpad), CBsI3HBIN rpad), JepeBo, LUK/, Tpad Ha TJIOCKOCTH; YMeHHe 3a/jaBaTh U

OIMHUCBhIBATH Fpa(bbl Pa3mMuYHbBIMHA CHOCO6aMI/I; HCII0/Ib30BaTh Fpa(l)LI TpYH pelIeHrnr 3aav

YMeHMe oreprpoBaTh MOHATHSIMU: HaTypaJbHOE YKCIIO, LeJI0e YHUCIIO0, CTeleHb C LieIbIM
ToKasaTejieM, KOpeHb HaTypa/JbHOW CTeleHH, CTeTleHb C pallOHAa/IbHBIM IOKasaTeseM,
CTelleHb C JJeWCTBUTe/IbHBIM TI0KasartesieM, J10rapudM Umucia, CHHYC, KOCUHYC U TaHI'€HC
TIPOM3BOJIHOTO YHMC/IA, OCTAaTOK IO MOJY/I0, pal{MOHaIbHOE UMC/I0, UppaljOHa/lbHOe
YKMC/I0, MHOXKeCTBA HATypaJIbHBIX, LIe/bIX, PALMOHAJBHBIX, [JeHCTBUTE/NBHBIX UHCe;
yMeHHe UCII0/b30BaTh TMPU3HAKU [Ie/IMMOCTH, HAaWMeHBbIIWH oOmui [enutens U
HavMeHblllee o0lljee KpaTHOe, aqropuTM EBKiuza mpu pelleHMH 3a7iau; 3HAKOMCTBO C
Pa3IMUHBIMA TO3WULMOHHBIMU CHCTEMaMU CUMC/IeHUs; yMeHHe BBINNOHATh BhIYHMC/IEHUEe
3HaueHMA U TpeoOpa3oBaHMSI BBIPDAKEHWH CO CTeleHsMH W Jiorapupmam,
npeobpa3oBaHys JpoOHO-paljoOHaNbHbIX BEIPDXKeHNH; yMeHUe OIlepupoBaTh IOHATUAMU:
ToC/Ie/loBaTe/IbHOCTb, apudMeTHUecKass IPOrpeccusi, TeoMeTpUuecKasi IpOrpeccus,
OeckoHeuHO  yOblBaroLlass  TeoMeTpUUecKas — IPOrPecCHs;  yMeHHe  3a/jaBaTh
TOC/IeIOBaTe/IbHOCTH, B TOM UHCJEe C TIOMOLIbI0 peKypPpPeHTHbIX (OpMyJ; yMeHue
OIepupoBaTh TMOHATHSMU: KOMIUIEKCHOE UMCJIO, COINpsDKEHHble KOMILIEKCHble YHCIIa,
MOAY/nb W apryMeHT KOMILJIEKCHOTO YHMc/ia, (opma 3amucyd KOMIUIEKCHBIX YHCes
(reomeTpuueckas, TPUTOHOMETpUUECKass W anrebpanyeckas); YMeTb IPOU3BO/UTH
apu(MeTHuecKre [eMCTBUS C KOMIUIEKCHBIMH UHWC/AaMH; TIPUBOJUTH TPUMepbI
WCI0J/Ib30BaHUsl KOMILIEKCHBIX UMCe/I; OlepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3%3,

oripezie/inTe/Ib MaTPHULIbI, FEOMeTpI/ILIECKI/Iﬁ CMBICJT OTIpeIe/TuTe I

YMeHue ornepupoBaTh TOHATHUSMU: pallHOHANbHbIe, UpPalMOHA/IbHBIE, TTI0Ka3aTelbHbIe,
CTereHHbIe, JIorapupMUUecKre, TPUTOHOMETPUUECKHe yPaBHEHWs W HePaBeHCTBa, WX
CUCTEMBI;,  yYMEHHWE  OTepUpOBaTh  TOHATHAMM:  TOXKIECTBO,  TOXKAECTBEHHOE
npeobpa3oBaHre, YypaBHEHHe, HEPaBEeHCTBO, CHCTeMa YpaBHEHHH M HepaBeHCTB,

PaBHOCW/IBHOCTb YPaBHEHHH, HepaBeHCTB W CHUCTeM; YMeHHe pellaTb YpaBHEeHHs,




HepaBeHCTBA M CUCTeMbl C TIOMOIIbIO Pa3/IUYHBIX IPUEMOB; pelllaTb YpaBHEHWS,
HepaBeHCTBA U CHCTEeMbl C I1apaMeTpoOM; IPHMEHSITh YpaBHEHHs, HepaBeHCTBAa, WX
CHCTEeMBI /IJIs1 pellieHH|s] MaTeMaTHUeCcKHX 3aJjau U 3a/1au U3 pa3/InuHbIX 00/1acTeil HayKu U

peasibHOM KU3HU

YMeHHe orepupoBaTh MOHATHSMM: GYHKOMsS, UYETHOCTb (GYHKLWMH, TEPUOAUYHOCTH
(YHKIMY, OrpaHUUYEHHOCTh (YHKI[MM, MOHOTOHHOCTb (YHKIMH, KCTPEMyM (YHKIIWH,
Haubosblllee U HavMeHbIlee 3HaueHWs (YHKIUM Ha TIPOMEXYTKe, HerpepbIBHAs
GbyHKLMS, acuMITOThl rpadmka (YHKLUM, TepBas W BTOpas MPOM3BOAHAs (QyHKIWH,
TeOMETPUUECKUN U (PU3NUECKMI CMBIC/T TTPOM3BOHOM, MepBoobpa3Hasi, omnpezeneéHHbIN
VHTEerpaj; yMeHHe HaXOJWThb AaCHUMITOThl TpaduKka (YHKLIWUU; YMeHHe BBLIUMC/ISTh
TIPOU3BO/IHBIE CYMMBI, NTPOW3BEJEeHNs], YaCTHOIO W KOMIIO3WLMN (YHKIWUH, HaXOAWUTh
ypaBHeHHMe KacaTeJbHOM K rpaduky OCYHKIMY; YMeHHe HaXO[WTh TPOU3BOJHBIE
3/IeMEHTapHBIX (YHKIUH; yYMEeHWEe WCII0/b30BaTh TMPOU3BOAHYI0 [/ UCC/IeJOBAHUS
(byHKIMI, HAXOAUTb HaKOOJIbIIIE U HAUMEHBIIIMe 3HaueHus1 PYHKIUH; CTPOUTh TPaduKu
MHOTOUJIEHOB C MWCMO/Mb30BaHMEM amiapaTa MaTeMaTH4ecKoro aHaiv3a; IMPUMEHSTh
MPOU3BO/IHYIO [l HAXOX/|€HWsl HAW/IyUIlero pelleHWs B TMPUK/IAJHBIX, B TOM 4YHCIIe
COLIMA/IbHO-9KOHOMUYECKUX U (DU3MUeCcKUX 3a/lauax; HaXOAUTh TUIOLAAU U O00BEMBI
¢ury ¢ MoMoILpI0 UHTerpasa; MPUBOJUTH IPUMEPbI MaTeMaTHYeCKOT0 MO/IeTMPOBaHUS C

TOMOIIIBI0 AV depeHIaIbHBIX YPaBHEHUH

YMeHHe OrepupoBaTh MOHATUSAMU: rpaduk QyHKIMH, obpaTHas QYHKLHS, KOMITO3ULIUS
GbyHKIMH, JUHeNHas GYHKLWs, KBajpaTHuHas GYHKLWS, palvoHanbHas (yHKUus,
cTerieHHasi QYHKLHs, TPUrOHOMeTpUdeckre (yHKLIWH, 0OpaTHble TPUTOHOMETPHUUECKHE
(GbyHKUIMYM, TIOKa3aTe/bHas W Jiorapudmuueckas (yHKIUH; YMeHHWe CTPOWUTh TpaduKu
W3yueHHBIX (PYHKUMH, BBIMOMHATE TIpeoOpa3oBaHus rpadykoB GyHKIWH, UCTIONIB30BaTh
rpaduKy A U3yueHHs MPOLECCOB U 3aBUCUMOCTEH, TIpYU pelleHud 3aJau U3 Jpyrux
yueOHBIX MPeAMETOB U 3ajlau U3 peasibHOW YKU3HH; BbIpaXKaTh GOPMYJIaMH 3aBUCMOCTH
MEXXIy BeJMUHHAaMM; WCTO/Ib30BaTh CBOMCTBA M rpadmku (QYHKOWNA A perieHds
ypaBHeHMI, HepaBeHCTB W 3ajau C IlapameTpamy; M300pakaTb Ha KOOpPAWHATHOM

TIJIOCKOCTH MHOYKeCTBa pellleHUli ypaBHeHu, HepaBeHCTB U UX CUCTeM

YMeHMe pellaTh TEKCTOBBbIE 33/jJaul Pa3HbIX TUIOB (B TOM YWC/Ie HA MPOLIEHTHI, JOJIU U
YacTy, Ha JBIKeHHe, paboTy, CTOUMOCTh TOBApOB U YC/IyT, HAJlOrH, 3afaud U3 obmactu
yTIpaB/IeHus! IMUHBIMUA U CeMeHHbIMU (PMHAHCAMM); COCTAB/ISITh BbIPAyKEHHS], YPaBHEHHS,
HepaBeHCTBA M UX CUCTeMBI 110 YCJIOBUIO 3a[jaud, UCCIefl0BaTh MOIyYeHHOe pelleHue U
OLIeHMBaTh I1paB/ONOA0OHOCTE  pe3y/lbTaToOB; YMeHHe MOJe/MpOBaTh peasbHbIe
CUTYal|{ Ha sI3bIKe MaTeMaTHKH; COCTaBJIsATh BbIPa)KeHUs], YypPaBHEHHS], HEpaBeHCTBa U UX
CHCTeMBI 110 YCOBHIO 3a/la4yd, UCC/Ie[0BaTh MOCTPOEHHbIE MOZEIA C MCIO/b30BaHUEM

anrapaTa anreOpbl, UHTEePIIPEeTUPOBATh TOJIyYeHHbBIN pe3ysibTaT

YMeHHe OneprpoBaTh MOHATHAMU: CpefHee aprMeTHUecKoe, MeAraHa, Haubosbliee U
HauMeHblllee 3HaueHUs, pasMax, [UCIepCcUs, CTaHJAPTHOE OTK/JIOHEeHHEe UHC/IOBOTrO
Habopa; yMeHHe W3B/I€KaTb, WHTEPIIPETHPOBaTh HMH(GOPMALMIO, TPEACTaB/IeHHYI0 B
Tab/MLaX, Ha AWarpaMMax, rpadpKax, OTPaKAIOLIYI0 CBOMCTBA PeasbHBIX TPOLIECCOB U

sIBJIEHUH; TIPe/ICTaBATh WH(POPMALIMIO C TOMOIIBI0 TabJML] U IMarpaMM; MCC/Ie/IoBaTh




CTaTUCTUYECKHEe [aHHble, B TOM 4YKC/Ie C IPHUMEHeHHeM rpa(bnqecm/lx MeTOoAO0B U
3JIEKTPOHHBIX CPeZCTB; Fpa(l)I/II-IE‘CKI/I nucciaeg0BaTb COBMeCTHEIE Ha6]’[I-O,I[EHI/IF[ C TIOMOLIBIO

AvarpaMm paCCerBaHHA U JINHEeTHOM perpeccumn

YMeHHe OrepupoBaTh TOHATUSMH: CAyYalHBIM OMBIT W C/ydaliHOe COOBITHe,
BEPOSATHOCTb CJTYYaliHOTO COOBITHS; YMEHHE BBIUMCISATh BEPOSITHOCTD C UCTO/Ib30BaHUEM
rpauueckux MeTOZOB; IPUMEHSTh (OPMYJIbl CIOXKEHHUsS U YMHOXKEHUsI BepOSITHOCTEH,
dbopMysy mMO/MHON BeposATHOCTH, GopMyny bBepHymnu, KOMOWHATOpHbIE (GakKThl U
GopMybl; OLIEHWBAaTh BEPOSTHOCTU DeaNbHBIX COOBITHH; YMeHHe OIepUpOBaTh
TOHATHAMU: CilydyalHasi BeJMUMHA, paclipefie/ieHHe BepOSITHOCTeH, MaTeMaTHuecKoe
OXKHZlaHWe, JUCIIePCHs] U CTaH[JapTHOE OTK/IOHEHHe C/Iy4aiHOW BeJWUMHBI, (YHKLHH
pacrpefiefieHdsi M IUIOTHOCTM DaBHOMEpHOrO, IIOKa3aTeJbHOI0 U HOPMaJbHOIO
pacrnpesiefieHUi; YMeHHe WCII0/Ib30BaTh CBOWCTBA M3Y4YeHHBIX PpaclpefiesieHui st
pellleHHs] 3aZay; 3HAKOMCTBO C IIOHATHSIMU: 3aKOH OOJBIIMX UHMCEN, METO/pbI
BBIOOPOUHBIX HCC/Ie0BaHWM; YMeHHe TIPHUBOJUTL TIpHMephl TIPOSIB/IEHUs 3aKOHa
OONBIIMX UYHCEN B TIPUPOAHBIX M OOLIECTBEHHBIX SIBJIEHUSIX; yYMEHHe OIepUpOBaTh
TIOHATHSIMU: COUYeTaHue, MlepecTaHOBKa, YMC/I0 COYeTaHUM, YHC/IO MepecTaHOBOK; O1HOM
HbloTOHa; yMeHHe NMPUMeHSTh KOMOMHATOpHbIe (DaKThl U pACCY>KAEHUS [Jisi peLleHus
3ajlau; OLEHHWBAThb BEPOSTHOCTH peajlbHbIX COOBITHH; COCTaB/STh BEPOSITHOCTHYIO

MozJe/ib U UHTEPIIpeTHUPOBATh HOHYHEHHLIﬁ pe3y/ibTaT

YMeHUe onepHupoBaTh MOHATHUSMU: TOUKA, NpsMas, IJIOCKOCTb, [IPOCTPAHCTBO, OTPe30K,
Jy4, BeJMUMHA yIJIa, TUIOCKUMA yroj, JABYIPaHHBIM yrosi, TPEXTpaHHBIA yTod,
CKpelljMBaolecss TpsiMble, TapajiebHOCTb M TepleHUKY/IIPHOCTb TIPSAMBIX U
TJIOCKOCTEH, Yron MeXKAy MPSIMBIMH, YTO/I MEXJY TPSIMOM U TVIOCKOCTBIO, YTO MEXIY
MJIOCKOCTSIMM, PacCTOSIHMe OT TOUKW [0 IUIOCKOCTH, PacCTOsTHHMe MeXAy TMpSIMbIMU,
paccTosiHMe MeXJy IVIOCKOCTSMM; YyMeHHe WCIO/b30BaTh IIPU  pellleHWd 3ajau
u3ydyeHHble (akThl U TeopeMbl IIaHUMeTPUM; YMeHHe OL|eHHBaTh pa3Mepbl 0OBEeKTOB
OKpY>Kalolllero MHUpa; CTPOUTh MaTeMaTH4yeCKHe MOJEeNIHU C MOMOILbI0 FeOMeTpUYeCKUX

TTOHATUM U Be/IMUMH, pellaTb CBA3dHHbI€ C HUMU TIPAKTUUECKHE 3a4aur
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YMeHHe OmepyupoBaTh MOHATHSIMU: TJIOWAAb (GUTYPEI, 06bEM (GUTYPBI, MHOTOIDAaHHYK,
NpaBU/IbHBIM MHOIOTPaHHHUK, CeueHHe MHOIOrpaHHKKA, Ky, Mapasuiesenumes, pusma,
nupamyza, purypa u rnoBepxHOCTb BpallleHUs], LIWIKWHAD, KOHYC, 11ap, cdepa, Mouajb
cepsl, MJIOMIA/L MOBEPXHOCTH MHUPAaMUJBI, TIPU3MBI, KOHYCa, LHIMHAPA, 00bEM KyOa,
MPSIMOYTO/IbHOTO Tapasijiesieniurefia, NMUpaMUbl, MPU3MbI, LWIMHAPA, KOHYycCa, Ilapa,
pa3BépTKa IIOBEPXHOCTH, CeueHWsl KOHyca M LWIMHApA, TMapasvlesibHble OCH WU
OCHOBaHHIO, ceueHHe 111apa, TVIOCKOCTb, Kacaromascs cdepsl, LUIHHPa, KOHyCa; YMeHue
CTPOMTb CeyeHHe MHOTOIDaHHHKA, W300pakaTb MHOrOTPAaHHUKH, QUIYpbl U
TIOBEPXHOCTH BpallleHus], UX CeueHUs], B TOM UMCJ/Ie C TIOMOIIBIO 3/IeKTPOHHBIX CPefiCTB;
yMeHMe TIPUMEHSITh CBOMCTBa reoMeTpUYecKuX (Uryp, CaMOCTOsITebHO (hOPMYIUPOBaTh
oripeZiesieHUs] M3ydyaeMbIX (Uryp, BBIJBHraTh THIOTe3bl O CBOMCTBAX MU TPU3HAKax
reoMeTpuuecknx ¢uryp, 0OOCHOBBIBaTH WM OMNPOBEPraTh WX; yMeHHe MPOBOJAUTH
Knaccupukanyioo GUryp 10 pa3M4YHBIM TIpPU3HAKaM, BBIIOJHATE HeoOXOAUMBIE

AOTIO/THHUTE/IbHbIE TIOCTPOeHHWA
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YMeHue oreprpoBaTh MOHATHSIMU: [IBIKEHNE B IIPOCTPAHCTBe, Napasule/ibHbIM MepeHoc,
CUMMETpHsI Ha TIJIOCKOCTH U B TPOCTPAHCTBe, TOBOPOT, NpeoOpa3oBaHue Moa00us,
nozfo6HbIe GUryphl; yMEHHe PAaCcTio3HaBaTh PaBHbIE U MOJA00HBIE (DUTYDBI, B TOM UKC/IE B
TIpUpo/ie, UCKYCCTBe, apXWUTEeKType; MCII0/b30BaTb reoMeTpHUecKHe OTHOLIEHUs] INpU
pelLleHHH 3a/jay; HaXOJUTh TeOMeTpUUecKre BeJTMUMHbI (JJIFHa, YToJl, IJIoLafb, 00bEM)
MPU PEIleHUM 3a/jau U3 PYruX y4deOHBIX TIPEMETOB U U3 peanbHOM >KU3HHU; YMEHHe
BBIUMC/ISITE TeOMeTpUuecKue BeJMUMHBL (JJIMHA, Yros, IUIomajb, 00bEM, IUIOLa/b
TIOBEPXHOCTH), MCIO/b3ysl U3yueHHble (OPMYy/bl W MeTOAbl, B TOM 4HC/e: IUIOIaZb
TIOBEPXHOCTH MHUPAMUJbI, TIPU3MBI, KOHYCa, LWIMHApA, miomans chepbl; 00bEM Kyba,
MIPSIMOYTOJIBHOTO  TIapaJlyiesienire/ia, TMHUpaMyAbl, TIPU3MBI, LWIMH/pa, KOHyca, I1apa;

yMeHHe HaxOJUTb OTHOILIeH!e 00bEMOB MOZI0OHBIX GUryp
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YMeHHe OMepupoBaTh TMOHSATHUSIMU: TPSIMOYTO/bHAas CHUCTEMa KOOPJAWHAT, BEKTOD,
KOODJMHATHI TOUKH, KOOPIUHATHEI BEKTOPA, CyMMa BEKTOPOB, MPOU3BeIEHHE BEKTOpa Ha
UKC/IO, pa3/ioKeHWe BeKTopa Mo 0asucy, CKajaspHoe TIPOU3Be/ieHre, BEKTOPHOE
MpOW3BeJIeHHe, Yrojl MeXIy BEeKTOpaMM; YMeHHMe WCIO/b30BaTh BEKTODHBIA U
KOODJMHATHBIA METO/| JJisl PelleHHsi reOMeTPUUeCKUX 3aflad UM 3ajau APYrux y4eOHbIX

rpeZiIMeTOB

13

YMeHue BbIOUPATh MOJXOAIMN METO/, /ISl PELlIeHUs 3aZiaun; TTOHMMaHue 3HAUYMMOCTH
MaTeMaTUKU B U3yUYEHUM MPUPOJHBIX U OOILeCTBEHHBIX MPOLIECCOB U SIBJIEHUM; YMEHHe
pacro3HaBaTh TIPOSIBJIEHME 3aKOHOB MaTeMaTWKH B WCKYCCTBe, yMeHWe TPHBOJAWTH

TIpUMepbl MaTeMaTUYeCKUX OTKPBITHI POCCUHCKON 1 MUDOBOM MaTeMaTHUeCKoi HayKu




IIEPEYEHDB 3JIEMEHTOB COAEPXXAHUNS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHKE

Kop IIpoBepsieMblii 3/IeMeHT COAep)KaHHUSA
1 Yuca v BBIYUCIEHUS
1.1 Harypanbhble u Liesble uncia. [Ipyu3Haku 1eTMMOCTH LieJIbIX Yrces
1o PauyoHanbHble  urcna. OOBIKHOBEHHble M JeCSITUYHBIE JpOOU, TIPOLIEHTBI, OeCKOHeUHbIe
. nepuojuvecKye pobu
13 Apudmernuecknii KOpeHb HaTypaibHOM crereHH. [leficTBusi ¢ apudMeTHUYeCKUMH KOPHSIMH
. HaTypabHOM CTereHu
1.4 CreneHs c LiebIM NoKa3aTesieM. CTeleHs C pallioOHa IbHBIM MT0Ka3aTesieM. CBOICTBA CTeleH!
L5 CHHYC, KOCUHYC U TaHTeHC YMCJIOBOrO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT'eHC YHMCI0BOrO
' apryMeHTa
1.6 Jlorapudm uncna. [lecsiTuuHble U HaTypasibHble JT0rapHUQMbI
17 [JelicTBuTenbHble  uucia.  ApU(MeTHUYecKuWe — orepaliud C  JIeMCTBUTeNbHBIMM — UHC/IaMU.
‘ [TpubKEHHbIe BHIUMCIEHNS, TIPAaBH/Ia OKPYT/IeHHs], IPUKHU/KA M OL|eHKa pe3y/bTaTa BEIYHAC/IeHHH
1.8 ITpeobpa3oBaHue BbIPAKEHUIH
1.9 KomrinekcHele uncia
2 YpaBHeHUSsI U HepaBeHCTBa
2.1 Lenbie 1 1poOHO-paIMOHABHBIE YDABHEHUS
2.2 VppaiyoHanbHble ypaBHEHHUs
2.3 TpuronoMmerpuueckre ypaBHeHUs
24 IToka3zaTenbHbIe U TorapuMUUecKre YpaBHeHHUs
2.5 Lenbie 1 1poOHO-palMOHAIBEHBIE HEPABEHCTBA
2.6 VppaiyoHanbHble HepaBeHCTBa
2.7 INokasaTenbHbIe U orapudMUdecKre HepaBeHCTBa
2.8 TpuroHomeTpuueckrie HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHMI 1 HepaBeHCTB
2.10 YpaBHeHUs], HepaBeHCTBa M CUCTeMBI C TapaMmeTpaMy
2.11 Martpwuiia cucTeMbl TMHENHBIX YpaBHeHu. OnpeziesuTelb MaTPULIbI
3 @DYHKIUM U TPaQUKU
31 @DyHKIWMsA, cocoObl 3a7anus GyHKuuK. ['paduk GyHKImY. B3aumHo obpaTHble GyHKUWHU. UETHBIE U
. HeuéTHble (pyHKUMY. [Teprofnveckre GyHKIMA
O6nacTh ompefie/ieHUss W MHOXECTBO 3HaueHud ¢yHKOuW. Hymu  ¢yHkupu. T[IpomMexyTKd
3.2 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKLMHA. MakKCUMyMbl U MUHUMYMBI (DYHKLIUU.
Haubosbliiee ¥ HarMeHblllee 3HauUeHHe (HYHKLMKM Ha IIPOMEXKYTKE
33 CrenenHast ()yHKLMS C HaTypasJbHbBIM U LieJbIM ToKasaTeneM. Eé cBoiicTBa u rpaduk. CsoiicTBa U

rpaduK KOpHS n-oif cTeTrieHu




34 TpuroHoMeTpudeckre GyHKIUH, UX CBOWCTBA U IpadyuKu

3.5 ITokasarenbHas ¥ jjorapudmudeckast QyHKIUH, UX CBOHCTBA U rpaduKu

3.6 Touku paspbiBa. ACUMITTOTHI rpadrKoB GyHKIMH. CBoMCTBa (DYHKIMIA, HETIPEPBIBHBIX Ha OTPe3Ke

3.7 ITocneqoBaTeNbHOCTH, CITOCOOBI 3a/jaHMsI IT0C/Ie[0BATEIbHOCTEH

3.8 ApudmeTtnueckas U reoMeTpuueckast mporpeccuy. Popmysia C/I0>KHbIX TIPOLIEHTOB
4 Hauana MmaTemMaThueCcKoro aHauusa

4.1 ITpousBozHas ¢pyHKK. [Ipon3BoAHbIe 3/1eMeHTapHBIX (HYHKLMN

40 [lpumeHeHHe TIPOM3BOJHON K WCC/Ie/j0BaHMIO (PYHKLMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
' HaxoskzieHrie HanboJIbLIEr0 ¥ HaUMeHbIIero 3HaueHust GYHKLWMK Ha OTpe3Ke

4.3 IMepBoobpa3sHast. IHTerpan
5 MHosKecTBa U JIOTUKA

5.1 MHo0>KeCTBO, ornepalyy Haji MHO>KeCTBaMH. JluarpaMmel Ditiepa — BeHHa

5.2 Jloruka
6 BeposATHOCTb U CTaTUCTHUKA

6.1 OnucaresbHas CTaTUCTUKA

6.2 BeposaTtHocTb

6.3 Komb6uHaTopuka
7 I'eomeTpus

7.1 @urypsl Ha IJIOCKOCTU

7.2 [IpsiMble ¥ TJIIOCKOCTU B MPOCTPAHCTBE

7.3 MHororpaHHUKA

7.4 Tea ¥ IOBepXHOCTH BpaLL|eHUs

7.5 KoopuHaTel 1 BEKTOPBI




YUYEBHO-METOJUYECKOE OBECIIEYEHUWUE OBPA30BATEJ/IBHOI'O ITPOLINECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VI YYEHUKA

METOJNYECKHUE MATEPHAJIBI VI YUUTEJIA

IIN®POBBIE OBPA30BATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETU UHTEPHET

Ilpu peasiM3anuy NporpaMMsl 10 reOMeTPHUH Ha YPOBHe CPeiHero o01ero oopa3oBaHus
HCII0/IB3YIOTCA 3/IEKTPOHHBIE 00pa3oBaTe/IbHbIe Pecypchl, yTBep)kKaeHHbIe IIpukazom
MunucrepcrBa npocBeienus Poccuiickoit ®egeparuu ot 23 urosis 2025r. Ne551 «O6
yTBepkaeHuH ¢e/jepaibHOr0 NepevHs 3/IEKTPOHHBIX 00pa3oBaTe/IbHBIX PeCypCoB,
AOMYIIeHHBIX K UCI0/Ib30BaHUI0 NTPH PeasTi3aljii HMeHIIHX roCyAapCTBeHHYI0
aKKpeAUTaLUI0 00pa3oBaTe/IbHBIX MPOrPaMM Havya/IbHOr0 0011[ero, 0CHOBHOTO 0011ero,

cpepHero oouiero oopa3oBaHusa»



