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ITIOSACHUTEJ/IbHASA 3AITNCKA

Pabouasi mporpamMMa yueOHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS Jis
obyuarorruxcs 10 —11 xkmaccoB pa3paboraHa Ha ocHoBe @efepasbHOTO
roCy/lapCTBeHHOT0 00pa30BaTe/IbHOTO CTaHAapTa CpefiHero o0irero obpa3oBaHus,
C yuéTOM COBpPeMeHHbIX MWPOBBIX TpeOOBaHWM, TMpeAbsB/IsSEMBIX K
MaTeMaTH4eCcKoMy 00pa30BaHMIO, W TPaJULIMKA POCCUMCKOr0 00pa3oBaHMS.
Peanmm3arusi mporpamMMbl obecrieurBaeT OBJIaJieHHe K/TFOUEeBLIMU KOMITETEHIUSIMH,
COCTaB/ISIFOIIIMUMHM  OCHOBY [I/I1 CAaMOPA3BUTHSI W HeTpPephbIBHOTO 0Opa3oBaHMS,
1[e/IOCTHOCTh  OOIIeKy/IbTYpPHOTO, JIMYHOCTHOTO W TI03HABaTe/JIbHOTO Da3BUTHS
JIMYHOCTU 00YYaroIIUXCsl.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

BakHOCTb yueOHOTO Kypca TreOMEeTpUMM Ha YPOBHE CpegHero o0Iero
oOpa3oBaHusi 00ycC/OB/leHa TPAKTUUeCKOW 3HAUMMOCTBIO MeTaripe/]MeTHBIX |
NpeJIMETHBIX DPe3y/bTaTOB 00y4YeHHsI TeOMEeTPUU B HarpaB/IeHWH JTMYHOCTHOTO
pa3Butusi oOydvarouuxcs, (opMupoBaHusi (YHKIIMOHA/JLHOW MaTeMaThUuecKou
I'PaMOTHOCTH, U3yUeHus IPYTuX yueOHbIX JUCIUIUIMH. Pa3BuTHe y 00ydaroiuxcs
TIPaBWIBHBIX TIPE/ICTaB/IeHUA O CYIIIHOCTH U TIPOUCXOXKIEHUU TeoMeTPUUeCKUx
abCTpakiyii, COOTHOILIEHWM peajibHOTO W W/Iea/IbHOTO, XapaKTepe OTPa)KeHUs
MaTeMaTU4eCKOM HayKOW SBAE€HWW W TMPOLECCOB peajbHOr0 MHpa, MeCTe
reoMeTpUY B CUCTeMe HayK U POJId MaTeMaTH4eCKOro MO/e/IMPOBAHUS B HAyUHOM
T03HAHUM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYUYHOTO MUPOBO33pEHUS
yualuxcs, a TakKKe KaueCTB MBILUIEHUSI, HeOOXOJUMBIX [jis afJanTal[id B
COBpeMeHHOM 00i11iecTBe.

T'eomeTpusi sIB/IsieTCA OAHUM W3 0a30BBIX TPEeJMETOB Ha yPOBHE CPeJHEro
obmiero oOpa3oBaHus, TaK Kak o00ecrieurBaeT BO3MOXKHOCTb M3YyUeHHsS Kak
JVCLIMTITUH eCTeCTBeHHO-HayYHOUW HalpaB/IeHHOCTH, TaK U TYMaHUTaPHOM.

Jlornueckoe MbliivieHUe, (opMUpyeMoe TpU U3yueHUd OO0yuaroIuMUCs
TIOHSTUMHBIX OCHOB T€OMEeTPUU 1 TIOCTPOEHHUH 1[eTIOUKH JIOTUUeCKUX YTBEPXKIeHUH
B XOZle pellleHUs] reOMeTPUUeCKUX 3a/lau, yMeHWe BbIIBUTAaTh U OIPOBepraTh
TUTIOTE3bl HEIOCPe/ICTBEHHO WCIIO/b3YIOTCS TPU PeIlleHUH 3a/jad eCTeCTBeHHO-
HAY4YHOTO LMK/Ia, B YaCTHOCTH U3 Kypca (PU3MKH.

YMeHWe OPUEeHTHPOBAThCS B TTPOCTPAHCTBE UrPAeT CYIIeCTBEHHYIO POJib BO
BCcex 00sacTsx feATenbHOCTH uesioBeka. OpueHTalusi uesioBeKa BO BpPeMeHHU U
MPOCTPaHCTBe — HeobXoJMMOe YC/IOBHME €ero CouuaabHOro ObiTusi, (opma
OTPa)KEHUsI OKDY>KaIoL[er0 MHpa, YC/AOBHE YCIEIIHOTO TO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  eWCTBUTENBHOCTH.  OriepupoBaHHe  IMPOCTPAHCTBEHHBIMHU



obpazamMu 00bemuHSEeT pa3Hble BHABI y4eOHOM W TPYAOBOH [eSTe/IbHOCTH,
ABJISIETCS OJAHUM W3 TMPOQeCcCUOHaNbHO Ba)KHBIX KauecTB, MO3TOMY aKTya/bHa
3ajjaua (OpMHUpPOBaHUsl y OOYyUarol[UXCs MPOCTPAHCTBEHHOT'O MBbIILIEHUST Kak
Pa3HOBUAHOCTA OOpPA3HOTO MBIIIJIEHHSI — CYIL[eCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K MTPAKTHUUECKOM IesITe/TbHOCTH TI0 MHOTHM HarlpaB/IeHHUSIM.

Llenb ocBoeHusi TiporpaMMbl yueb6HOro Kypca «I'eomeTpusi» Ha 6a30BOM
ypoBHe o00yueHusi — oOijeobpa3oBarenbHoe U OOILIEKYIbTYpHOE pPa3BUTHE
oOyuaromiuxcss ~ uepe3  obecrieueHHMe  BO3MOXKHOCTU  TpUOOpeTeHUsT U
WCIIO/Ib30BaHUsI  CUCTEMAaTUUEeCKUX TeOMEeTPUYECKUX 3HAaHUM U [IeWCTBUH,
CreliU(PUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCIIEeLTHOTO TIPOZI0/DKeHHsI 00pa30BaHUs
TI0 CTIeLUaTbHOCTSIM, He CBSI3aHHBIM C TIPUKJ/Ia/IHBIM UCTIO/Ib30BaHUEM FeOMeTpPHUH.

[MporpamMma 10 TeomMeTpuM Ha 0a30BOM ypOBHe TIpeAHa3HaueHa [ijIs
00yuaroIuXxcs CpefiHeld IIKOJIbI, He WCTIBITHIBABIINX 3HAUMTE/bHBIX 3aTPYJHEHUM
Ha YpPOBHe OCHOBHOrO o0iijero obpa3oBaHus. TakuM oOGpa3om, obyudaroruecs: Ha
6a30BOM YpOBHe J0/DKHBI OCBOUTH OOIIMe MaTeMaTUueCKhe YMeHHsl, CBsi3aHHbIe
co crequduKO TeoMeTpUM U HeoOXOAUMbIe MJisi >KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEHOT BO3MOKHOCTb W3YUWTb TeoMeTpuio Gosee
riyboKo, ec/ii B JAajibHeiIleM BO3HUKHET HeoOXOAUMOCTb B TeOMeTpUYeCKUX
3HAHUSX B MPO(ECCUOHATBHOM JesITeTbHOCTH.

HocTkeHWe 1ie/Id  OCBOEHHs TIPOTpaMMbI  00OecrieunBaeTcsi pelleHreM
COOTBETCTBYIOLIUX  3a/@a4. [IpUOpUTeTHBIMUA 3aZlauaMd  OCBOEHHMS  Kypca
«["eometpun» Ha 6a30BoM ypoBHe B 10—11 K/maccax sIBJISTIOTCS:

e (opMupoBaHWe TIpeJCTaB/eHUs O TeOMeTPUM KaK YaCTH MHUPOBOU

KyJbTYpPbl U OCO3HaHUE eé B3aUMOCBSI3U C OKPY>KaroIIUM MUPOM;

e (QopmupoBaHHe MpeACTaB/eHHUS O MHOTOTPAHHMKAaX W TejiaX BpalljeHUs
KaK O B)KHEMIIINX MaTeMaTUYeCKUX MOZEeJIsiX, MO3BOJISFOIIMX OMMUCHIBATh
Y U3y4aThb Pa3Hble sBJIEHUS] OKPYXKAIOIL[ETO MUPA;

« (opMupOoBaHMe YMeHHUsS paclio3HaBaThb Ha 4YepTe)kaxX, MOZensiX U B
peasibHOM MUPe MHOTOTPaHHUKU U TeJla BPallleHus;

e OBJaJieHMe MeTO/laMU pellleHUs 3aZlau Ha TMOCTPOeHUs] Ha M300paKeHUsX
MIPOCTPaHCTBEHHBIX (PUTYD;

e (QopmupoBaHHe yMeHUs OIEPUPOBaTh OCHOBHBIMM TIOHSATHSIMH O
MHOTOTPaHHMKAX U TeJlax BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJaJieHMe  aAroOpUTMaMH  pellleHHWsI OCHOBHBIX  THIIOB  3ajady;
dbopmMupoBaHWe  yMeHHWsS TIPOBOJUTH  HECJIO)KHbIE  JJOKa3aTesbHbIe
pacCcyX/leHusi B XOjle pelleHusi CTepeoMeTpuyecKuX 3aZiau M 3ajad C
TIPAKTUUECKUM COJlepP>KaHHeM;



e pa3BuUTHE WHTE/I/IeKTYyalbHIX ~ W TBOPYECKHUX  CIOCOOHOCTel
oOyuaroluxcs, TI03HaBaTe/IbHONW  aAKTUBHOCTH, HCC/Ie[OBaTeTbCKUX
yMeHUH, KpUTUUHOCTH MBIIILIEHUST;

» (hopMHpOBaHUE (yHKLMOHATBHOMN rPaMOTHOCTH, pesieBaHTHOU
reoOMeTpyuy: yMeHue pacro3HaBaTb TIPOSIBJIEHUS] TeOMeTpUYeCcKuX
TOHATUM, OOBEKTOB W 3aKOHOMEpDHOCTell B peanbHBIX JKW3HEHHBIX
CUTyalUsiX U TIPU U3yUeHUU JPYTUX y4yeOHBbIX TpeJMeTOB, TPOsBIEeHUS
3aBUCMMOCTed M 3aKOHOMEPHOCTel, (OpMyJMpOBaTh WX Ha S3bIKe
reoMeTpUU U CO3/laBaTh TeOMeTprUUecKre MOJe/u, MPUMeHSITh 0CBOeHHbIN
reoMeTpUYecKrd amrmapaTr [Jis pelleHusi MPaKTUKO-OPUeHTUPOBAaHHbIX
3ajlau, UHTepIIPeTUPOBATh 1 OLIEHWBATh T0J/yUueHHbIe pe3y/bTaThl.

OTmurTe/IbHOM 0COOEHHOCTBIO TIPOrPaMMBbl SIBJISIETCST BK/IFOUEHHWe B KypC
CTepeOMeTpUM B Hayaje ero u3yueHusi 3ajay, pelllaeMbIX Ha YypOBHe
WHTYWUTHUBHOTO TI03HaHMSI, U OTipe/ie/IEHHbIM 00pa30M opraHu30BaHHast paboTa Haj
HUMH, UTO CMOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U ITIPOCTPAHCTBEHHOTO
MBILLIEHHs], CTUMY/IUPYeT MpOTeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTHUBHDPYET K
JanbHeUIleMy U3yueHUIo rpeiMeTa.

[TpeanoureHue OTAAETCS HArJIsIIHO-KOHCTPYKTUBHOMY MeToy 0OyueHusi, TO
eCTb TeOpeTUYeCcKre 3HaHWs UMeIT B CBOeM OCHOBe UyBCTBEHHOCTH MpeJMeTHO-
MPAKTUUeCKON [eATeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMpe/CTaBAeHUN y
yuyaluxcsi B Kypce CTepeoMeTpUM TIPOBOJMTCS 3a CYET pellleHWs 3a/auy Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M 3aflau  Ha  OlMepUpOBaHUe
MPOCTPAaHCTBeHHbIMU OOpa3zamu. Co3zaHue obpas3a MPOBOJUTCS C OIMOPOM Ha
HarJsiIHOCTb, a OrepupoBaHrWe o00pa3oM — B YCAOBUSX OTBJeUeHUS OT
HarJisiTHOCTH, MbICJIEHHOTO U3MEHEHHsI er0 UCXOAHOT0 COZlepKaHusl.

OcHOBHbBIE COjeprKaTe/ibHble JMHUM Kypca «I'eomerpum» B 10—11 Kmaccax:
«MHororpaHHuku», «IIpsgmble U MJIOCKOCTU B MPOCTPAHCTBe», «Tejia BpallleHus»,
«BekTopbl 1 KOOpAMHATHI B NIPOCTPAHCTBe». POpMUPOBaHKE JIOTUYECKUX YMEeHUN
pacrpejiesisieTcsi He TOJAbKO TI0 COZep)KaTelbHbIM JIMHUSIM, HO U TI0 TrOAaM
oOyJeHMsI Ha YPOBHe cpeJjHero obiijero oopa3oBaHHs.

CopepxaHve o00pa3oBaHMs, COOTBETCTBYIOIIlee TpeJMEeTHbIM pe3yJ/bTaTaM
ocBoeHUsi paboueli TIporpamMMbl, pacripefie/HHBIM 10 TofaM o0ydeHus,
CTPYKTYpDUPOBAaHO TakuM 00pa3oM, 4YTOObl OB/aJieHHWe TreoMeTpHUYeCKUMHU
TOHSITUSIMA Y HaBBIKAMM OCYILECTBJISVIOCH TI0C/Ie[JOBaTeIbHO U MOCTYMATe/bHO, C
coOroieHreM MpUHLMIA TTPeeMCTBEeHHOCTH, UTOObI HOBbIe 3HAHUS BK/IHOUA/IUCh B
00I1yI0 CHUCTEMy TeOMeTPUUeCKUX TIpeJCTaB/eHuld O0yJaroluXCs, paclIupsis U
yriy6sisist eé, o6pa3yst MPOYHbIe MHOK@CTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yuenuve reometpum OTBOIUTCA 2 yaca B Hegesiro B 10 kiacce v 1 yac B
Heziemo B 11 Kmacce, Bcero 3a /iBa roja ooyuenusi - 102 yueGHbIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 K/TACC

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBeE

OcCHOBHBIE  TIOHATUSL ~ CTepeoMeTpuu. Touka, TipsMasi, ILJIOCKOCT,
npocTpaHcTBO. [loHATHEe 006 akKCHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
AaKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

BsauMHoOe pacriosiokeHue TMPsIMbIX B MPOCTPAHCTBE: IepeceKaroluecs,
rnapasuiesibHble W CKpeljuBaroluecs TIipsMble. llapamiensHOCTe NOPSAMBIX U
IUIOCKOCTeM B MPOCTPaHCTBE: TMapasiie/lbHble TpsMble B  MPOCTPAHCTBE;
Trapasule/IbHOCTh TPEX MPSMBIX; IMapasijie/lbHOCTh TPSMOM U TVIOCKOCTU. YTJIbI C
COHAarpaB/IeHHbIMA CTOPOHAMHK; YrOJ MeXKAy TIPpAMBIMU B TPOCTPaHCTBe.
ITapannenbHOCTH TIJIOCKOCTEN: TrapasijiejibHble IIJIOCKOCTH; CBOMCTBA
napajyieflbHbIX —TIIOCKOCTel. [IpocTeiillivie TpOCTpaHCTBeHHble (UTYypbl Ha
TIJIOCKOCTU: TeTpa3/p, Ky0, rapasisiesienuriesi; MoCTpOeHre CeUeHUH.

[TeprieHAVKYISIPHOCTh NPSIMOM U TVIOCKOCTU: TIePHeHAUKYJISIpHbIe TIpsIMble B
TPOCTPAHCTBe, IMIpsiMble Mapasijle/ibHble Y IepreHAUuKYJ/IspHble K IIJIOCKOCTH,
MpU3HAK MEePHeHAUKY/ISPHOCTU TMPSAMOU M IUIOCKOCTH, TeopeMa O TIpsIMOU
TIepIIeHJUKYJ/IIPHOW TUVIOCKOCTH. YTJIbI B MPOCTPaHCTBE: YroJl MeXAY MpSAMOU U
MJIOCKOCTBIO;  ABYTPAaHHBIA  yroJ, JIMHEWHBbIM Yroa [JBYIrPaHHOTO  yrJja.
[leprieHAMKY/ISIp U HAK/IOHHbIE: PACCTOSIHUE OT TOYKU [0 IJIOCKOCTH, PacCTOSTHUE
OT TIpIMOM [0  TUJIOCKOCTH,  TIpOeKUUsi  (Qurypel Ha  IJIOCKOCTb.
[leprieHAWKY/NSPHOCTh  TJIOCKOCTEM: TPU3HAK  TePHeHJUKYJSPHOCTA  [IBYX
r0ckocTel. TeopeMa 0 TPEX neprieHAUKYJ/Ispax.

MHororpaHHuUKH

[ToHsaTrie MHOrOrpaHHUKa, OCHOBHbIE 3/IeMeHTbl MHOTOIDaHHUKA, BBIIYK/IbIe
VI HeBbINYKJ/Ible MHOIOTPaHHUKU; pa3BépTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
TpU3Ma; TpaHu ¥ OCHOBaHUS TPHU3MbI; MpsMasi U HaK/JIOHHasi TIPU3Mbl; OOKOBast U
TI0/THAas TIOBEePXHOCTh TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiejienvne/; U ero CBoMcTBa. [lupamuja: n-yronpbHasg nupamujia, TpaHdA U
OCHOBaHHe MUpaMu/ibl; O0KOBasi 1 T0JIHasi TTIOBEPXHOCTh TTMPAMU/IbI; TpaBU/IbHAS U
yCceuéHHass mNMpaMuja. OJJieMeHTbl TIpu3Mbl UM nupamujbl. [IpaBunbHbIe
MHOTOTPaHHUKU: TIOHATHUE IPaBUJIBHOIO MHOIOrpaHHHWKA; TpaBU/bHasg Mpu3Ma U
NpaBWIbHAsl THMpaMW/la; NpaBW/IbHAs TpPeyroyibHasi TNMUpaMUAa W TPAaBUJIbHBIN
TeTpasap; Ky0. IlpeacraBiieHHMe O TIPaBWIbHBIX MHOTOTPaHHUKaX: OKTas/p,
fofekasap v ukocasap. CeuyeHus TIPU3MbI U TIUPAMU/IBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEbHO TOYKH, TPSIMOM,
IUVIOCKOCTU.  DJIeMEHTbl CAMMETPUU B  [UMpaMHUZAX, [apasulesenuriesax,
IpaBU/IbHBIX MHOTOIDAHHUKAX.



BbrunicsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: péEOpa, JAuWaroHaiuv, YrJIblL
[Tnomjagpr OOKOBOM TTOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TPSMOM ITPU3MBI,
MJIOIIa/lb OCHOBaHWM, TeopeMa O OOKOBOWM TIOBEDXHOCTA TIPSIMON TMPU3MBI.
[Tnomazar OOKOBOW TOBEPXHOCTU U TIOBEPXHOCTH TPABWIbHOW TMHUPaMU/[IBI,
TeopemMa O TIUIOIAAu YyCeuéHHOW mupamuibl. [loHaTtne 06 o6béme. OOBEM
MTUPaMU/IbI, TIPU3MBIL.

[Tomobubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXy IUIOLIaAsIMU
ToBepXHOCTeH, 06 bEMaMu TI0/JOOHBIX TeJl.

11 K/IACC

Tena BpalueHus

LunmHpruecKast TIOBEPXHOCTD, obpa3ytoriye L[WIMHAPUYECKOU
TIOBEPXHOCTH, OCh I[WIMHIPUUECKOW TIOBepXHOCTH. L[UMMHAD: OCHOBaHUSA W
OOKOBasi TIOBEPXHOCTb, oOOpa3syiomjas ¥ OCb; ILIOMagb OOKOBOM U TIOTHOM
TIOBEPXHOCTH.

KoHunueckasi TOBepXHOCThb, 00pa3yroiye KOHUYeCKOW MMOBEPXHOCTH, OCh U
BepIllMHA KOHUYeCKOU MOBepXHOCTU. KoHyC: OCHOBaHMe 1 BepIlHa, 00pa3yrolias
W OCb; TIUIOI[Ab OOKOBOW U TIOJHOW TIOBEPXHOCTHA. YCEUEHHBIM KOHYC:
obpasyroliye 1 BbICOTa; OCHOBaHUS M OOKOBasi [TOBEPXHOCTb.

Cdepa u map: LeHTp, paAuyc, JUaMeTp; IUIOMIA/b TTOBEPXHOCTU CQephl.
B3auMHoe pacriosioykeHue cdepbl U MJIOCKOCTH; KacaTebHast TVIOCKOCTh K cdepe;
rouab chepsbl.

V306pakeHue Tes BpalljeHUs Ha TJIOCKOCTU. Pa3BépTKa LIWIMH/APA U KOHYCa.

KomOWHali Tel  BpalleHWs W MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OTMMCAaHHBIA OKomo cdephl; cdepa, BrUCaHHasd B MHOTOTPAaHHUWK, WM TeJIO
BpaIlleHusl.

[Tonsitne 06 06béMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tesl. Teopema 06 06bEMe
NPSIMOYTO/IBHOTO Tlapasuiesienunesa U ciaeacteuss u3 Heé. OObEM LIMIMH[PA,
KoHyca. O6bEM I1apa v rioujazib chepsl.

[Tomobubie Tema B mpocTpaHCTBe. COOTHOIIEHHS MEXIy TUIOMIAAsIMU
TTOBEPXHOCTeH, 00hEMaMU TTOI00HBIX TeJl.

Ceuennss TwIMHApa (Tapaiie/lbHO W TIEPIIeHAMKYJISPHO OCH), CEeUeHHs
KOHyca (mapasisie/lbHOe OCHOBaHMIO M TIPOXOJsiiiee uepe3 BepIIMHY), CeUYeHHst
1Iapa.

BeKTOpbI M KOOPJAUHATHI B IPOCTPAHCTBE

BekTop Ha my1ockocTy 1 B rpocTpaHcTBe. CI0)KeHHe U BBIUWTaHKEe BEKTOPOB.
YMHOKeHHe BeKTopa Ha uuc/io. Pa3noykeHHe BeKTOpa 1Mo TPEM HeKOMITJIaHapHBIM
BeKTOpaM. [IpaBWio Tmapasjiefienuriefia. PelleHude 3a7iad, CBSI3aHHBIX C
NpUMeHeHreM TIpaBu/  JeWCTBUM C BeKTopamu. [IpsiMoyrosibHasi —cHcTema



KOOpAWHAT B TipocTpaHcTBe. KoopguHatel Bektopa. [Ipocredinve 3amauv B
KOOpAWHAaTax. YTOJ Mexay Bekropamu. CKasssipHOe TIpOM3Be[eHHe BEeKTOPOB.
BblunciieHre yrioB Mexay NpsIMbIMU U TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/| TP pelLleHrr FeOMeTPUYEeCKHX 3a/ad.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJIBTATDI

JINUHOCTHBIE pe3ynbTaTbl OCBOEHUsI TIporpaMMbl yueOHOTO mMpegMeTa
«MaremMaTrka» XapakKTepusyrTCs:

I'paxxgaHckoe BocriuTaHue:

c(hOpMHUPOBAHHOCTHIO TPaXKAAHCKOM TTO3UL[MKM 00yUarolerocsi Kak akTUBHOTO
W OTBETCTBEHHOIO UjieHa pPOCCHHCKOTo o0OIrecTBa, Iipe/iCTaBieHMEM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3/UUHbIX CTPYKTYp, SIBJIEHUH,
TpoLleiyP TPa)KJaHCKOTOo o0IectBa (BbIOOPHI, OIMPOCHI YW TMp.), YMeHHeM
B3aMMO/|eMCTBOBaTh C COLMAJbHBIMUA MWHCTUTYTaMU B COOTBETCTBUU C UX
(QYHKIUSIMU U Ha3HAUEHUEM.

IlaTpuoTHUyecKoe BOCIIUTAHME:

c(hopMHUPOBaHHOCTbIO POCCUMCKOM IPaXkAaHCKOM WJIEHTUUHOCTH, YBa)KEHUS K
TIPOLLJIOMY M HaCTOSIIEMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOLLIEHHEeM K
JIOCTHYKEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUHCKOW MaTeMaTUUYeCKOU IIKOJIbI,
K HWCIOMb30BaHUI0 3TUX [OCTW)KEHUN B APYTUX HayKax, TeXHOJIOTUsiX, cdepax
5KOHOMUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HAaHUEM Iy XOBHBIX L[eHHOCTeu POCCHUMCKOTO Hapo/a;
chOpMUPOBAHHOCTBID ~ HPAaBCTBEHHOT'O  CO3HAHWUS, STUUYECKOTO TIOBeJieHuUs,
CBA3aHHOTO C TPaKTUYeCKUM TIPUMEHEHUEM [JOCTHIKEHUW HAayKU U [esiTe/TbHOCTBIO
yUEHOT0; 0CO3HaHWEM JINYHOTO BKJIaZia B IOCTPOeHUe YCTOMUMBOTO OyAyIiiero.

JcTeTUecKoe BOCIUTaHHe:

3CTETUYECKUM OTHOLLIEHWEeM K MHUDPY, BK/IOUas 3CTETUKY MaTeMaTU4eCcKHhX
3aKOHOMEPHOCTeH, 00BeKTOB, 3a7iay, pelLleHnH, pacCyXJeHUl;
BOCIIPMMMUYMBOCTBIO K MaTeMaTUYeCKUM acrieKTam Pa3/IMYHbIX BUJ0B UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBIO YMEHUs] TIDUMEHSITb MaTeMaTUueckue 3HaHUS B
WHTepecax 37J0pOBOro M 6e3ormacHOro obpasa »KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUS
K CBOEMY 37I0POBbIO (3/10pOBOe THTaHWe, COasaHCUPOBaHHBIA PeXXUM 3aHITUN U

OT[AbIX4, perysipHas (1)H31/II-IECKHFI aKTI/IBHOCTb) 5 (bI/IBI/II-IECKOI"O
COBEpPIIIEeHCTBOBAHNA, npu 3dHATUAX Cl'[OpTI/IBHO-OBAOPOBHTEHBHOﬁ
AedaTe/IbHOCTBIO.

TpyaoBoe BoCclIMTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM I1IeHHOCTH TPY/I0MH00usi; UHTepecoM K
pa3nuuHbiM  cdepaM  TpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKEeHUsIMH, YMeHHEeM COBepIllaTb OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccuu W peanu30BbIBaTh COOCTBEHHbIe >KU3HEHHbIE TI/IaHbI;



TrOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUeCcKOMy 00pa3oBaHMIO M
camMo00bpa30oBaHUI0 Ha TPOTSDKEHWH BCel >KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH IMPAaKTUUECKUX 3a/lau MaTeMaTHUeCKOl HarpaB/eHHOCTH.

JKo0/I0THYecKoe BOCIIUTaHHe:

c(hOpMHUPOBAHHOCTBIO 3KOJIOTMUECKON KY/IbTYPhl, TMOHUMaHWEM BJIUSTHUS
CoLIMabHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpeibl, OCO3HaHWeM TJio0anbHOrO  XapakTepa 9KOJOTMYeCcKuX mpobsem;
OpHeHTalleld Ha TPUMeHeHWe MaTeMaTUUeCKWX 3HAaHWM [Jid pellleHus 3a/au B
obmacTd OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe/ICTBUMN /11 OKPY>KalOLLler Cpe/bl.

IleHHOCTH HAyYHOT0 MO3HAHUA:

c(OpMUPOBAHHOCTEI0 MHPOBO33pEHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKHW, [TOHUMaHHEM
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTH [jIsl PA3BUTHSA I[UBU/IM3AI[MM; OBJIaZICHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTHyecKoW KY/JIbTYpOM KaK CpPeJCTBOM II03HAHUSI MUPA;
TOTOBHOCTBIO OCYIIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTeNbCKYH0 [esiTeTbHOCTh
WHAWBU/IyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTamnpeaMeTHble pe3ynbTaThl OCBOEHUs TPOrpaMMbl yueOHOTO TpeaMeTa
«MaTteMaTHKa» XapaKTepU3YIOTCS OBJIa/IEHUEM yHUBepCaTbHbIMHU
nosHaeame/ibHbIMU  OeliCmeUsiMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2yAsimueHbIMU OelicmeusiMu.

1)  YHueepcanbHble  no3wasamesbHble  Oelicmeusi,  obecneuusaiom
¢opmuposgaHue 6a308bIX KOSHUMUBHbIX npoyeccos obyuaiowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyjcawoujeeo  Mupd;  npuMeHeHue  /102UYecKUux,
uccnedosamenbCKUx onepayuti, ymeHuti pabomams ¢ uHpopmayueti).

Ba3oBble jlorHYecKue AeiCTBHS:

e BBIAB/IATH M XapaKTePU30BaTh CYII|eCTBEHHbIE MPU3HAKH MaTeMaTHUYeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHUN MEXAy TOHSATHAMH; (HOpMY/IMPOBaTh
oripefieJieHUs]  TIOHATWUM; yCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/accupUKaI[K, OCHOBaHHWs /i1 0000IIeHHss W CpaBHEHWs, KpPUTepuu
TIPOBO/IUMOT'0 aHa/TH3a;

e BOCIIpUHUMATh, (OpPMy/IMpOBaTh W  TIPeoOpa30BbIBaTh  CY>KIEHUS:
yTBepAUTe/IbHbIE W OTpHUIlaTe/bHble, eJIWHWYHbIE, YaCTHble U O0OIIue;
YCJIOBHBIE;

e BBIB/IATH  MaTeMaTUUeCKHWe  3aKOHOMEDHOCTH,  B3aWMOCBSI3U U
npoTUBOpeunss B (akTax, [aHHBIX, HAOJIOZEHUAX U YTBEP)KIEHUSX;



npejjlaraTb ~ KPUTepUH i1 BBISBIEHWsS  3aKOHOMEDHOCTEM U
TPOTHUBOPEYNH;

e JefaTb BBIBOJBI C WCIOb30BAaHHUEM 3aKOHOB JIOTHKH, JeIYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/FOUeHNUH, YMO3aK/TFOUeHHH 110 aHa/IOTHY;

e TIPOBOJUTH CaMOCTOSITE/TbHO JoKa3aTe/lbCTBa  MaTeMaTUUeCKUX
yTBepKAeHui (TipsiMble W OT MPOTUBHOI0), BHICTPaUBaTh apryMeHTal[uIo,
TIPUBOJUTEL TIPUMEpPbl W KOHTPIPHUMEpPBI; OOOCHOBBLIBATH COOCTBEHHBIE
CYKIeHUsI U BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3aJaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHus, BbIOMpaTh Haubosiee MOAXOASAIIUNA C YUETOM
CaMOCTOSITE/TbHO BBIZIE/IEHHBIX KPUTEPHER).

Ba3oBble ncoie/joBaTe/IbCKHe AeHCTBUS:

e UCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTebCKU UHCTPYMEHT TI03HAHUS;
¢bopMy/iMpoBaTh BOIPOCH], (PUKCUPYIOIKMEe TIPOTHUBOpeUMe, Mpo0seMy,
yCTaHaB/WBaTh HMCKOMOe H  JaHHOe, (OpPMHPOBaThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOIO TIO3UIINI0, MHEHUE;

e TIPOBOJUTH CaMOCTOSITEJTEHO CTUTAaHUPOBAHHBIN 9KCTIEPUMEHT,
WCC/iejoBaHWe TI0 YCTAaHOBJEHWI0 OCOOeHHOCTel MaTeMaTUuecKoro
00BeKTa, SIB/IEHHS, TIPOIIECCA, BBLIABJEHUIO 3aBUCHUMOCTEH  MEXIy
00BeKTaMH, SIBJIEHHSIMU, TIPOI[eCCAMU;

e camMmocTosATeNnbHO (opMy/IMpPOBaTh 00006IIeHNUs U BBIBO/BI TI0 Pe3y/ibTaTaM
TIPOBeJEHHOT0 HaOJIO/IeHNs, MCC/Ie[JOBaHUs, OLleHUBaTh [JOCTOBEPHOCTh
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUIA;

e TIPOTHO3WPOBATh BO3MOJKHOE PAa3BUTHE IIPOllecca, a TaKXKe BBIJBUTATh
TIPe/ITI0/I0’KEHHS O €T0 Pa3BUTHHU B HOBBIX YC/IOBUSIX.

Pabota ¢ nuadopmarueii:

e BBIABJATL AebHUIUTHl WHGMOOPMAI[UH, JaHHBIX, HEOOXOJUMBIX /I OTBETA
Ha BOIIPOC U /IS PelleHus 3a/jau;

e BbiOMpaTh WHGOPMALIMIO W3  HCTOUHUKOB  pa3/IMUHBIX  THIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBaTh U WHTEPIPeTHUPOBaTh WH(POPMAIUIO
Pa3IMUHBIX BHUZIOB U (hOPM IIpe/[CTaB/IeHNSI;

e CTPYKTYPHPOBaTh MH(OPMAIHIO, IPE/ICTaB/IATh €€ B pa3/IMUHbIX (opMax,
WJUTIOCTPUPOBATh rpaduuecKy;

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

2)  YHueepcanbHble = KOMMyHUKamueHble Oelicmeusi, obecneuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHbIX HABLIKO8 0OYUarOWUXCHL.

Oouenue:



BOCIIDUHUMAaTh W (OPMYy/JUPOBaThb CYXKJeHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/ISIMU OOI1leHusI; SICHO, TOUYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3DeHHsI B YCTHBIX W MHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS 10
XOZly pelleHus 3a/laui, KOMMEeHTHMPOBATh MO/TyUYeHHbIN pe3yJ/IbTar;

B X0/ie 00CYKZieHHs 3a/laBaTh BOIIPOCKHI MO CYII[eCTBY 00CY»K/1aeMOi TeMbI,
nipo6JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh UM, HalleJleHHbIe Ha MOMCK
pellieHus; COTMOCTaB/ATh CBOU CYXXIEHUSI C CYXIEHUSIMU [JIPYTUX
YUaCTHHUKOB JAuasora, oOHapy>KWBaTh pa3/iMuve U CXOZACTBO TMO3WIUH; B
KOppeKTHOU (opMe hopMyIMpoBaTh pa3HOTacUsi, CBOU BO3PaKeHHSsI;
Npe/CTaB/iATh  pe3y/bTaTbl  pelleHus  3aJaud,  SKCIIePUMEHTa,
WCC/IeJOBaHUS],  TPOeKTa;  CAMOCTOSATeNbHO  BbiOMpaTh  (dopmar
BBICTYTIJIEHUSI C YUETOM 3a/1ay Mpe3eHTal[ui U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHHUYeCcTBO:

3)

NMOHUMAaTb W WCIOMb30BaTh  [peUMYyIecTBa  KOMaHJHOWM U
WHAVBH/IyaIbHOK pabOThI MPH pellleHrH YueOHbIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JIeITeJIbHOCTH, TIJITAHUPOBATh OPTraHMU3aIMi0 COBMECTHOMN
paboThI, pacripeiesiiTb BUAbI paboT, 10roBaprUBaThCs, 00CY>KJaTh ITPOLIECC
1 pe3ysbTar paboThl; 000011jaTh MHEHUS HECKOJIBKUX JTHO/IeH;
y4acTBOBaTh B IPyNmnoBbIX hopMax paboTsl (00CyKaeHus1, 00OMeH MHEHUH,
«MO3TOBbIe IITYpPMbI» W WHBIE); BBIMIOJIHATE CBOK YaCTb pabOThI U
KOODAWHUPOBaTh CBOM [IeHCTBUSI C [DYTMMH ujeHaMd KOMaH/bI;
OlLIeHMBaTh KaueCTBO CBOEro BKJaZa B OOIWI TMPOJYKT TI0 KPUTEpHSM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/I€HCTBHSI.

YHugepcanbHble  pezynsimueHble  Oelicmeus, obecneuusarom

¢opmuposaHue cMbIC108bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
Camoopranusanus:

COCTaBJISATH I/1aH, aITOPUTM PeIlleHus 3aJjauu, BbIOMpaTh CI1ocob perieHust
C YUETOM UMEIOIIUXCSI peCypPCOB Y COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTUPOBATh BapDUAHTHI pellleHni ¢ YUETOM HOBOM
vH(opMaruu.

CaMOKOHTPO/Ib:

BJaZIeTh HaBbIKaMU T[O3HaBaTelbHOU pedieKCMA KaK OCO3HaHUS
COBepLIAaeMbIX JeMCTBUMA U MBICIUTENBHBIX MPOLECCOB, UX Pe3yJbTaToB;
BlajeTb crocobamMy CaMOIIPOBEPKH, CaMOKOHTpOJ Tpoljecca U
pe3yJibTaTa pelleHHst MaTeMaTUUeCKOM 3a/auy;

Npe/IBUeTb TPYAHOCTHU, KOTOpble MOTYT BO3HUKHYTh TIDU peLleHU!
3a/jlauyd, BHOCWUTb KODPEKTHBBI B /[eSITelbHOCTb Ha OCHOBE HOBBIX
00CTOSITeNILCTB, JAHHBIX, HAlIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



e OIL[eHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I1[eli W YCJIOBUSM, OOBSICHATH
TPUYMHBI [JOCTWKEHUS WIN HeJOCTHW)KeHUsl pe3yJ/bTaTOB [esaTe/lbHOCTH,
HaXO/IUThb OIIMOKY, aBaTh OLIEHKY MPHOOPeTEHHOMY OIIBITY.

IIPEJIMETHDBIE PE3YJ/IBTATBI

10 K/TACC

OrneprpoBaTh MOHATUSIMU: TOUYKA, MpsMasi, TIJIOCKOCTb.

[IpuMeHsITb aKCMOMBI CTePEOMETPUM U CJIe[ICTBUS M3 HUX TPU pelleHUU
reoMeTpUYecKrx 3ajadu.

OrneprpoBaTh NOHITHUSIMU: MApa/IIeIbHOCTh U NEePHEHAUKY/ISPHOCTD MPSMbIX
Y TUTOCKOCTEH.

KnaccuduimpoBath B3aMMHOe pacroJio)KeHWe TIPSIMbIX M IJIOCKOCTEeM B
TIPOCTPaHCTBE.

OneprpoBaTh MOHATUSIMUA: [ABYTPaHHbIA yroJi, TPaHW JBYTPAHHOrO YTIJia,
pebpo ABYrpaHHOTO yTJjia; TUHEWHBIM yTro/ ABYTPAHHOTO YIJIa; I'pajyCHas Mepa
JBYTPAHHOTO yTJia.

OnepupoBaTh TOHSATUSIMA: MHOTOIDAHHMK, BBIMYK/IbIA W HEBBITYKJIbIU
MHOT'OTPaHHUK, 3/7IeMEHTbl MHOTOIPaHHUMKA, NPABU/IbHbIM MHOTOTDaHHUK.

Pacno3HaBaTb OCHOBHBIE BH/bl MHOTOIDAaHHUKOB (MMpamuza; IIpU3Ma,
TIPSIMOYTOJIbHBIN Mapasiesenuries, Ky0).

KnaccudpuipoBaTh ~ MHOTOTPAaHHUWKHM,  BbIOMpasi ~ OCHOBaHUsSI  AJis
K/1accupuKkalMd (BbINYK/Ible W HEBBINYK/Ible MHOTOTDAaHHUKHW; TMPaBU/IbHbIE
MHOTOTPaHHUKY; MPsIMble Y HAK/IOHHBIE MPU3MBI, Mapasiie/enurie/ibl).

OnepupoBaTh MOHSATUSIMU: CeKYylllasi JIOCKOCTh, CeueHre MHOTOIPaHHUKOB.

OOBACHATH TIPUHLIMIIBI IOCTPOEHUS CEUeHUM, UCII0/Ib3Ysl MeTO/], CJIefIOB.

CTpouTh CeueHWs MHOTOIPAaHHUKOB METO/JOM  CJie[JOB,  BBITIOHSTh
(BBIHOCHBIE) TIIOCKHE YepPTe)KW W3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKy, CHU3Y.

Periath 3alauM Ha HaXOXK/leHHe reoMeTPUUeCKUX BeTMUMH 10 obpasiam Wuiu
arOpUTMaM, TPUMEHsIS M3BECTHble aHA/JIMTUUECKHWe MeTO/bl TpU pelleHUU
CTaHJAPTHBIX MaTeMaTUUeCKUX 3a/lau Ha BbIUMCJIEHWE PACCTOSTHUWA MEXAY [BYMSI
TOUKaMH, OT TOYKM [0 TIpSIMOM, OT TOYKHM [0 T[UJIOCKOCTH, MEeXIY
CKpeLUBaIOLMHUCS MPSIMBIMHU.

Permath 3a7iauy Ha HaxoOyKZJeHWe reOMeTPHUEeCKUX BEeJIMUMH 10 00pasiiaM Wix
arOpUTMaM, TNPUMEHSIS W3BECTHbIE aHA/JIMTUUECKHWe MEeTO/bl TpPU pelLleHUU
CTaHAAPTHBIX MaTeMaTUUeCKuMX 3aJad Ha BbIUKWC/IEHHWe YIJIOB  MeXIy
CKpEIUBAOLMMUCA MPAMbIMUA, MeXJy TMNpPSIMOA U TIOCKOCTbIO, MEXIy
TJIOCKOCTSIMM, JIByTPaHHBIX YTJ/IOB.



Bbruncsiate 06bEMBI M T/IOIIA[U TTOBEPXHOCTEM MHOTOrpaHHUKOB (TIpH3Ma,
nupaMyzia) C T[pyvMeHeHueM (OpMyJ/; BBIYMC/IATE COOTHOLUEHUS MeXAy
TIOIIA/IIMU TIOBepXHOCTel, 06béMaMu MoI00HBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUAMM: CHMMETpPUSI B IIPDOCTPAHCTBE; LIEHTP, OCb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OChb U IJIOCKOCTb CUMMETPUU (UTYDBI.

W3BnekaTh, TMpeobpa3oBbiBaTb M UHTEPIPETHPOBaTh MHQPOPMALMI0 O
MPOCTPAaHCTBEHHBIX TeOMeTPUYeCKUX (Urypax, rnpezCcTaBJIeHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMmeHATL reomeTpuyeckue (HakTbl [Ji pelleHHds CTepeoMeTpUYeCKUX
3a/,a4, MpeAroarawluxX HeCKOJIBKO 1IaroB pelleHts, ec/id yCI0BUsl IPUMeHeHUs
3a/laHbl B SIBHOM (hopMe.

[IpumeHAT,  TpOCTellllMe TIpOrpaMMHbIe  CpeACTBa W 3JIeKTPOHHO-
KOMMYHUKAaLMOHHbIE CUCTEMBI [IPU PelLleHnH CTepeoMeTPpUYeCKrX 3a/ad.

[TpuBoguTE TNpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeM B TNpUpoje U
)KWU3HH, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F'eOMeTPUH B UCKYCCTBe.

[IpuMeHATh TOy4YeHHble 3HAHUSl Ha IIPAKTHKe: aHa/JW3MPOBaThb peasbHbIe
CUTyalluM W TPHMMEHSITb W3yueHHble TOHATUS B IMIpoLlecce TIIOMCKa pelleHus
MaTeMaTHueCcKd CQOpMy/nIMpoBaHHOW mpobseMbl, MOJe/NMpOBaTh peasbHble
CUTyallUM Ha sA3bIKE TEeOMETPUH, WCC/Ie[0BaTh I[IOCTPOEHHbIE MOZENU C
WCTI0/Tb30BaHNEM reOMeTpUUYeCKUX TIOHSITUM U TeopeM, arrapara ajire0pbl; peliath
IIpaKTUYeCKHe 3a/lauu, CBSI3aHHble C HAXO0KJeHNeM reOMeTPUYeCKUX BeJTUUKH.

11 KJTACC

OmneprpoBaTh TOHATHAMH: I[WIWH/pUUECKas TTOBEPXHOCTb, 00Opa3ylolue
L[UIUHADUYECKONW  TIOBEPXHOCTHM;  LIWIWHD;  KOHWYecKas  TOBEPXHOCTb,
oOpa3ymoiiye KOHUUYeCKOl TTIOBepXHOCTH, KOHYC; chepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesia BpailleHus1 (LIUIUHAP, KOHYC, cdepa U 111ap).

OOBACHATD CIIOCOOBI TIOJTyUEHHS TeJT BPaIl[eHHSl.

KnaccuguimpoBaTk B3aMHO€e pacrosioykeHue cepsl U IJI0CKOCTH.

OnepupoBath MOHSTHSMU: 111aDOBOM CerMeHT, OCHOBaHWe CerMeHTa, BbICOTA
CerMeHTa; I11apoBOM CJIOM, OCHOBaHMe IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOS;
11apOBOM CEKTOP.

BbuucasitTe  00bEMBI UM TUIOIIQAM  TIOBEPXHOCTEM Tel  BpallleHus,
reoMeTpUYeCKUX TeJl C IpuMeHeHreM (hopmy .

OneprpoBaTh TIOHATUSMU: MHOTOTPAaHHUK, BIHUCAHHBIM B cdepy
OMUCAaHHBIA O0KO0JI0 cdepbl; cdepa, BMUCAaHHas B MHOTOTPAaHHUK WM Teso
BpalljeHusl.

BbIUMC/ISTE COOTHOIIIEHUS] MeXKIY TLIOU[aAsIMU TIOBEPXHOCTeM U 0O0bEéMaMu
1OZI0OHBIX TeI.



M306paxkaTh u3yuaembie (UTYpbl OT PYKA W C TIPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BbInonHATh (BHIHOCHBIE) TIJIOCKHE YepTeXXKH U3 PUCYHKOB TIPOCTHIX 00bEMHBIX
buryp: Buz cBepxy, COOKY, CHU3Yy; CTPOUTH C€UEeHHs TesT BpallleHusl.

V3BriekaTtb, HWHTEPIPETUPOBaThH U IpeoOpa3oBbiBaTh WHGOPMALMIO O
TIPOCTPAHCTBEHHBIX MeOMeTpPUUeCKUX (pUrypax, mpeCcTaB/ieHHYI0 Ha uepTe)kax W
PUCYHKaXx.

OnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BLITIOSTHATE  [IEMCTBUS  CIOKEHWs] BEKTOPOB, BLIUWTAHUS BEKTOPOB U
YMHOKeHUsI BeKTOpa Ha UMC/I0, 0ObSICHATb, KAKUMU CBONMCTBaMHU OHH 00/1a/1afoT.

[TpuMeHsITh TIpaBU/IO Tlapaslienenureza.

OrnepupoBaTh MOHATUSIMU: JeKapTOBbI KOOPJMHAThI B TIPOCTPAHCTBE, BEKTOP,
MO/ly/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOODJWHAThl BEKTOpa, YTOd MEXIy
BeKTOPaMH, CKaJIipHOe TIPOM3Be/leHre BeKTOPOB, KOJTMHeapHble U KOMILJIaHapHbIe
BEKTOPBI.

HaxouTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXIy
BEeKTODAMHU, CKaJIipHOe TIPOM3Be/leHHe, pacKaafibiBaTb BEKTOD 10 JABYM
HEeKOJIJTMHeapHbIM BEeKTOpaM.

3a/jaBaTh MJIOCKOCTh YpPaBHEHHWEM B /IeKapTOBOM CUCTeMe KOOp/HaT.

[TpumeHsITb TeoMeTpuueckue (akThl Jis pellleHuss CTepeoMeTpPUUecKuX
3a/]a4, MpeATIoararwiuX HeCKOJ/IbLKO 11ar0B PellieHUs, eC/id YCI0BUs MPUMeHeHUs
3a/laHbl B IBHOU (hopMe.

PemaTh mpocTeiiie reoMeTpuueckue 3aZlaud Ha TIpUMeHeHHe BeKTOPHO-
KOOPZUHATHOTO MeTOZa.

Pemath 3afjaud Ha [0OKa3aTe/JbCTBO MaTeMaTHUeCKUX OTHOIIEHWH U
HaxXOoX/leHre TeOMeTPUUeCKHUX BeJIMUKH 110 06pasijaM Wiv aAropuTtMaM, TIpUMeHsIs
W3BECTHbIE METO/IbI TIPU pellleHuH CTaHAAPTHBIX MaTeMaTUueCKUX 3a/1au.

[IpuMeHsITb  TIpOCTeiilliie TIpOrpaMMHbIe  CpeJCTBa U 3JIeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI MPU PellieHWH CTepeoMeTPUUYeCcKrX 3aJau.

[TpuBOgUTE TIpUMepbl MaTeMaTUUeCKUX 3aKOHOMEePHOCTell B TIpUpojie U
YKWU3HM, pacrio3HaBaTh MPOSIB/IeHHe 3aKOHOB I'eOMeTpHH B HCKYCCTBe.

[IpuMeHsITh TIONyueHHble 3HaHUSI Ha ITIPAKTHKe: aHa/JM3UPOBATh peasbHble
CUTyal[id W TIPUMEHSITh W3yueHHbIe TIOHSATHS B TIPOLlecce TITOMCKA pelleHuUs
MaTemMaThueCckKd CGOpMyJMPOBaHHON MpobsiemMbl, MO/|e/IMPOBaTh  peasibHbIe
CUTyalluM Ha sA3bIKe TeOMeTpUH, WCC/Ie[oOBaTh IIOCTPOEHHbIE MOZeU C
WCTI0/Tb30BaHHEM TeOMeTPUUeCKUX TTOHITUM U TeOpeM, arirapaTa aareOpbl; peliaTh
TpaKTHUYeCKHe 3a/lauu, CBsI3aHHbIe C HAaX0XKJeHUEeM TeOMeTpPHUUeCKHX BeJTUUKH.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KosinyecTBo yacoB J/IeKTPOHHbIE
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KontposibHbie | IIpakTHyeckue
n/n NMpOrpaMmsbl Bcero oOpa3oBaTe/bHBIE
paboThI paboThI
pecypcsl
bubmmoreka IIOK
1 B 1
BEACHAE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [IpsiMble U IJIOCKOCTY B IIPOCTPaHCTBe. 12 1 Bbubmioreka IIOK
[TapannenbHOCTb NPSIMBIX U IJIOCKOCTEHN https://m.edsoo.ru/1c209e37
3 ITeprieH UKy /ISIPHOCTD MPSIMBIX U 1 Bubmioreka IIOK
TJIOCKOCTeNn https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
4 1 1
YTi1bl MeXY IPAMBIMU U IJIOCKOCTSAMU 0 hits:/m.edsoo.r/1c209e37
bubmmoreka IIOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
bubsmoreka ITOK
. 1
6 OBbEMLI MHOTOraHHHKOR 9 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHus, paCCTOSAHUSA U YIJIbI 4 1 BuGmuorexa [JOK
P ' P Y https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5) 0
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https://m.edsoo.ru/1c209e37
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11 K/TACC

KosimuecTBo uyacoB O/1eKTpoHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m Kontponbuel | IIpakTHueckue
MpPOrpaMmsbI Bcero oOpa3oBare/ibHbIE
e paboTbI paboThI
pecypchbl
bubmoreka [IOK
1 T 12
€718 BPAIEHITA https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
2 2 1
OOnémbt Ten > https://m.edsoo.ru/1c209e37
bubmoreka LIOK
3 BekTopbl ¥ KOOpAUHATHI B TIPOCTPAHCTBE 10 1 hitps://m.edsoo.w/1c209e37
4 [ToBTOpEHMe, 000011IeHNE, . 1 bubmuoreka IIOK
crCTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 TTPOIT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




ITIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC
Ko/sinyecTBo yacos JJIEKTPOHHBIE
Ne Jdata nudpoBbie
Tema ypoka KoHnTpo/ibHble | IIpakTHYecku
n/n Bcero u3yueHus | oOpa3zoBaTebHBIE
paboThI e paboTbI
pecypchl
OCHOBHBIe MTOHATHUS CTEPEOMETPUHU:
TOUKa, NpsiMasi, MJI0CKOCTb,
rpocrpaHcTso. [IpaBusna
1 1300pa’keHust Ha pUCYHKaX: 1 Bubmiorexa [IOK
p pucy o https://m.edsoo.ru/aecc77cd
1300pakeHUs MI0CKOCTeH,
rapa’siie/ibHbIX NPsSMbIX (OTPE3KOB),
cepeJiMHbI OTpe3Ka
ITonsTHSA: NTepeceKaroLecs
2 TIJIOCKOCTH, TTepeceKarolecs rnpsmas 1 Bubmorexa [IOK
» TTEP . P https://m.edsoo.ru/2d8a9¢99
Y TUIOCKOCTb
ITonsTHSA: TepeceKaroLecs
bubmoteka LIOK
3 IVIOCKOCTH, MepeceKarolyecs rnpsamast 1
https://m.edsoo.ru/db685e73
Y TUTOCKOCTb
3HaKOMCTBO C MHOTOI'paHHUKaMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmoteka LIOK
PUCYHKAaX, Ha MTPOEKLMOHHBIX https://m.edsoo.ru/a63959ed
yeprexax
HauanbHble cBefieHUst 0 KyOe 1

5) nvpaMmuzie, UX pasBépTkU U MO e 1 bubmotexa OK

DAMHAE, MX PasBEp At https://m.edsoo.ru/b30dff38
CeueHnss MHOTOrpaHHUKOB
6 HauanbHele cBefieHUs 0 KyOe U 1 bubmiorteka LJOK



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/a63959ed

npamu/ie, UX pa3BEéPTKU U MOJeJTu.
CeueHusi MHOTOTPDAaHHHUKOB

https://m.edsoo.ru/3d8ffd32

IToHsiTHe 06 aKCMOMAaTHUUECKOM

7 MOCTPOEHHH CTePeOMeTPHHU: aKCUOMBbI Bubmiotexa [IOK
P P Pyt https://m.edsoo.ru/0cc5c4fe
CTepeoMeTpHH U CIeICTBUS U3 HUX
[ToHsATHE 006 aKCHOMAaTHUYECKOM
8 MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI Bubmotexa OK
P P puiT https://m.edsoo.ru/239c8cb4
CTepeoMeTpHH U CIeICTBUS U3 HUX
[MToHsATHE 006 aKCHOMAaTHUYECKOM
bubnmoreka LJOK
9 MOCTPOEHUU CTEPEOMETPUU: aKCUOMBI
https://m.edsoo.ru/65c6b106
CTepeoMeTpHH U CIeICTBUS U3 HUX
[MToHsATHE 06 aKCHOMAaTHUeCKOM
bubmoreka LIOK
10 IIOCTPOEHUU CTEPEOMETPUM: aKCHOMBI
https://m.edsoo.ru/258fc245
CTepeoMeTpHH U CIeICTBUS U3 HUX
B3avMHoe pacriosioykeHue MpsIMbIX B
1 IIPOCTPAHCTBe: IepeceKaroluect, bubmiorteka LJOK
rapa’siie/ibHble U CKpelyBaroLrecs https://m.edsoo.ru/1a2520£6
TpsiMble
[TapanienbsHOCTb NPAMBIX U
TIJIOCKOCTEN B POCTPAHCTBeE:
12 rapa’sijie/ibHble TIpsiMble B Bubmmorexa [JOK
P P . https://m.edsoo.ru/93ad36b3
TIPOCTPAHCTBe; Mapasule/IbHOCTb TPEX
TMIPSIMBIX
[TapanienbHOCTb NPSMBIX U
13 TIJIOCKOCTeN B MPOCTPaHCTReE: bubmmoreka IIOK
[TapaniebHOCTb IPSIMOU U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
14 YT71Bl € COHarpaB/IeHHbIMU bubnuoreka LIOK



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4
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CTOpPOHaMU https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsiMbIMU B bubmoreka IIOK
TPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay rpsiMbIMU B bubmmoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapasienbHOCTB MJIOCKOCTEN: bubmoteka LIOK
riapasuiesibHble IVIOCKOCTU https://m.edsoo.ru/2e18{255
. . bubmoreka LIOK
18 CaoiicTBa napasie/bHbIX IIJI0CKOCTen
https://m.edsoo.ru/e504d656
[TpocTeiiiivie TPOCTPaHCTBEHHbIE
19 (urypsl Ha MJIOCKOCTU: TeTPajs Bubmiotexa OK
P - TETPaAD, https://m.edsoo.ru/4a28dc02
KyO0, Tlapasuiesienure]
N bubmoreka LIOK
20 ITocTtpoeHue ceueHun
P https://m.edsoo.ru/1d434d0f
. bubmmoreka LIOK
21 [TocTtpoeHue ceueHut nommorexa L
https://m.edsoo.ru/ec26fe5d
KoHTtponbHas pabora o teme
Y "[IpsiMble 1 TIJIOCKOCTH B bubmoteka LIOK
npocrpaHcTse. [lapanienbHOCTE https://m.edsoo.ru/9a0a9%e56
MIPSIMBIX U IJIOCKOCTeM"
[TepnieHAMKYASIPHOCTD MPSIMOM U
23 HH(I))CKOQ“H'}IITE P:IeH VK 5)1;1 Hble Bubmorexa OK
- TTePHERAMKY AP https://m.edsoo.ru/b19f6a5d
MpsIMble B TIPOCTPAHCTBe
24 [IpsimMblie mapasnienbHbie U bubmiorteka LJOK
TepreHUKYyJ/IApHbIe K INIOCKOCTU https://m.edsoo.ru/0ac11c95
75 [IpsimMble napasinesnbHble U bubmoteka LIOK
MeprieHJUKYJIsIpHbIe K [JIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3HaK neprieHAUKYJIIpPHOCTH Bbubmoteka LIOK



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
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HpﬂMOﬁ N IIVIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3HaK neprieHAUKYJISIPHOCTH bubmoteka LIOK
TIPSIMOM U TJIOCKOCTH https://m.edso00.ru/79165d15
)8 Teopema o nipssiMoii bubmoteka LIOK
TNepreHJMKY/ISIPHOM IJIOCKOCTH https://m.edso0.ru/635c5087
79 Teopema o nipsiMoi1 bubmoteka LIOK
TepreHUKY/ISIPHOU TIJIOCKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema o nipsimoi bubmioreka LJOK
TiepreHAUKYISIPHOMN TIJIOCKOCTU https://m.edsoo.ru/7d18834b
[TeprieHAMKYSID U HAK/IOHHBIE:
31 aCPCTOHﬂI/IeYOT EOT-IKI/I 0 MJIOCKOCTH Bubmorexa [IOK
p f ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM /10 TIJIOCKOCTH
[TeprieHAMKYSID Y HAK/IOHHBIE:
32 anCTOHEI/IEYOT EO‘{KI/I 0 TJIOCKOCTH Bubmorexa IOK
p 6 ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT NPSIMOM /10 IJIOCKOCTH
[TeprieHAMKYSID Y HAK/IOHHBIE:
33 aCPCToinHeYOT EO‘IKI/I 0 IJIOCKOCTH Bubmorexa [IOK
P 6 ’ https://m.edsoo.ru/aSb7b8e3
paccTosiHue OT MPSIMOM 10 TJIOCKOCTH
[TeprieHAMKYSID ¥ HAK/IOHHBIE:
34 aCILTOHil/IeyOT EOLIKI/I 0 IJIOCKOCTH Bubmorexa OK
P 6 ’ https://m.edsoo.ru/dbee22bc
pPacCTOsiHUE OT MPSIMOM 10 TJIOCKOCTH
35 Yr/bl B IPOCTPAHCTBE: YIoJl MeXAY bubmioreka LJOK
TPSIMOM U TIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 [ByrpaHHbIN yroJ, TUHEHHBIN yroJ bubnuoreka IIOK
JBYTPaHHOIO yrJia https://m.edsoo.ru/5fa0b3ce
37 [IByrpaHHbIN yroJ, JTMHENHbIN yroJl bubmoTeka LIOK

[BYTPaHHOrO yrja

https://m.edsoo.ru/c7c777ed
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https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/7d18834b

[TeprieHAVKYISPHOCTD MJIOCKOCTEH:

38 [IPU3HAK IepreHaUKYIIpHOCTU IBYX Bubmmorexa [JOK
p Up AMKYTIAD ABY https://m.edsoo.ru/ec3e2da3
[IJIOCKOCTEH
[TeprieHIUKYIAPHOCTD IJIOCKOCTEH:
39 I IEBHaIfL neynefl UKYJISIPHOCTHU [IBYX Bubmorexa LIOK
p Up AHKYTIAD ABY https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTeH
[NeprnieHIUKYIAPHOCTD TJIOCKOCTEH:
40 1 IEBHEIKA neynefl UKVJIAPHOCTU IBYX Bubmiorexa LIOK
P Up AMKY AP ABY https://m.edsoo.ru/ba75dc57
IIJIOCKOCTeH
41 TeopeMma o TpEx neprieHAUKY/IIpax Bubmiorexa HOK
p p p AMKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o0 Tpéx meprieHIuKy/Isipax Bu6miorexa IOK
p p p AMKYIIAP https://m.edsoo.ru/52188a7d
43 Teopema o0 Tpéx meprieHIuKy/Isipax Bubmmorexa [JOK
P PEX TIEPTIEHAMKY AP https://m.eds00.ru/9f246736
KonTponbHas paboTa 1o TeMam
44 "[leprieHAUKY/IAPHOCTD MPAMBIX U bubnuoreka IIOK
nockocTe" u "YT/bl MeXy https://m.edsoo.ru/5b971ef3
TPSMBIMU U TJTOCKOCTAMU"
[ToHsiTHe MHOTOrpaHHUKA, OCHOBHbIE
371eMeHTbl MHOT'OTDaHHUKa,
45 BBIITYKJ/IbIe U HeBLIIYK/IbIe Bubmiorexa HOK
y y . https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; Pa3BEPTKa
MHOTOTpaHHUKA
[Ipu3ma: n-yronbHasi Ipu3Ma; FpaHy U
46 OCHOBAaHMUS TIPU3MBbI; TIpsIMasi U bubmoreka IIOK

HaKJ/IOHHAsA MPU3MBbI; 6okoBas 1
IMOJIHadA MOBEPXHOCTL ITPU3MBI

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/2d24e873
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https://m.edsoo.ru/9f246736
https://m.edsoo.ru/ba75dc57
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[Maparnnenenure[, MPsIMOYTOJIbHBIN

bubnuoreka IIOK

47 napasiesieniuIes ¥ ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamyja: n-yroJsisHast MpaMu/a,
I'PaHU U OCHOBaHUe NMpaMU/bl;
48 OoKoBasi ¥ TIOJTHAs [IOBEPXHOCTh Bubmiorexa [JOK
B https://m.edsoo.ru/fbl1cd0a5
NYMpaMu/ibl; paBUIbHAas U yCeuéHHast
nvpamu/zia
IIpaBU/IbHBIE MHOI'OTPaHHUKU:
TIOHSATHE TIPaBUIbHOT'O

49 MHOI'OTpaHHUKA; [IPaBUJIbHAsA MIpU3Ma bubmoTeka LIOK
Y paBU/IbHAasg NMUpaMu/ia; IpaBUIbHasA https://m.edsoo.ru/074c8865
TpeyroJsibHas nupamuza u
TIpaBU/IbHBIN TeTpasip; KyO
IIpencraBieHue O NpaBUIBHBIX

50 MHOI'OIPaHHUKAax: OKTas/p, Bubmuorexa [JOK

https://m.edsoo.ru/a0fdd5bf
[0ZleKas/ip ¥ UKOCas/p.
CuMMeTpus B IPOCTPAHCTBE:
CUMMeTpUsl OTHOCUTEJ/ILHO TOUKH,

51 MPSIMOU, TUVIOCKOCTH. DJIEMEHTbI bubmoteka LIOK
CUMMETPHUU B ITUpaMujax, https://m.edsoo.ru/b9e777d9
Tapasuiesienure/ax, paBUIbHbIX
MHOI'OIpaHHUKax
Beluncienue 3/1eMeHTOB

52 MHOTOTPaHHUKOB: péOpa, JuaroHanmmy, Bubmiorexa IOK

https://m.edsoo.ru/6cdbecef
YIJIbL
53 [Tnoraas 60KOBOM MOBEPXHOCTH U bubmoteka LIOK

TO/THOW MTOBEPXHOCTHU MPSIMOM
TIPU3MBI, I710111aJjb OCHOBaHUM,
TeopeMa 0 O0KOBOM IMOBEPXHOCTH

https://m.edsoo.ru/37d84157
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TIPSIMOM MIPU3MBI

[Tnotaas 6OKOBO MOBEPXHOCTH U
MOBEPXHOCTHY NPaBUJILHOU

54 NMUPaMK/bI, TeOpema O TUIOLagu Bubmmorexa [JOK
P Uﬂ » Teop Lu A . https://m.edsoo.ru/5603e30b
OOKOBOI MTOBEPXHOCTH YCEUEHHOMN
TTUPAMU/IBI
55 KoHntposbHast paboTa 1o Teme Bbubmoteka LIOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
bubmoreka IIOK
n n
56 onATHe 00 06LEme https://m.edsoo.ru/7ad0020b
bubmoreka IIOK
- "
> Obném mupamuzL https://m.eds00.ny/235171b3
, bubnuoreka LIOK
>8 O6bém mpamn et https://m.edsoo.ru/f47dfefd
, bubnuoreka LIOK
>9 O6bém mupamize! https://m.edsoo0.ru/79¢10312
N bubmoreka LJOK
60 O6bém mupamize! https://m.edsoo.ru/2faadc3f
61 OO6BEM TTPU3MBI Brbmiorea OK
https://m.eds00.ru/79853608
bubmoreka IIOK
’ "
6 Obmém npu3ver https://m.edsoo.ru/1e053890
, bubmoteka LIOK
63 Obném mpusbl https://m.edsoo.ny/482d351
64 KoHTposbHast paboTa 1o Teme bubmioreka LIOK
"O6BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
65 [ToBTOpEHUE, 06006ITIEHE bubmuoreka IIOK

CHCTeMaTH3aLus 3HaHUM.

https://m.edsoo.ru/098bedad
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[TocTpoeHue ceueHUit B
MHOTOrpaHHUKe

[ToBTOpeHue, 00001IIeHE
CHCTEMATH3aLIUs 3HAHUH.

66 BbiuniciieHre pacCTOSTHUAN: MeXIY 1 bubmoreka IIOK
JIByMsI TOUKaMH, OT TOUKH ZI0 TIPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH [0 TJIOCKOCTH, MEXAY
CKPeLLMBAIIMMHUCS PSIMbIMA
bubnuoreka IIOK
67 WTorosas KOHTpO/LHas paboTa 1 https://m.edso0.ru/b9146bc0
[ToBTOpEHMe, 06001IeHe
CcHCTeMaTH3al[ysl 3HaHUM.
BrrunicieHue yrioB: Me
68 CKpEH_]I/IBaIOUJ"}IZIMHCH Hp;KM'quMI/I, 1 bubmmorexa [JOK
. https://m.edsoo.ru/56765e8b
MeJXly TIPSIMOU U TJIOCKOCTBIO,
JIBYTDaHHBIX YTJIOB, YTJIOB MEXAY
TJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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https://m.edsoo.ru/f7792ba9
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11 K/TACC

KonuuecTBo yacos JJIeKTPOHHbIE
No Jdata nudpoBbIe
Tema ypoka KonTponbubie | IIpakTnuecku
n/n Bcero u3yueHusi | oOpa3oBaTe/bHbIE
paboThI e paboTbI
pecypchbl
Cdepa u 11ap: 1{eHTpP, pauyc,

1 rameTp; 110 b [TIOBePXHOCTH 1 Bubmotexa IOK
A P i P https://m.edsoo.ru/0341bc2b
cdepsl
B3aumHoe pacriosnioxxeHue cepbl U

bubmoteka LJOK
2 IIJIOCKOCTHU, KacaTe/bHasl IIJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; miomags cdepbl

3 M306pakeHue cdepsl, mapa Ha 1 bubmiorteka LJOK
iockoctu. CedeHus 1mapa https://m.edsoo.ru/bc15£7f2
LynuHpUueckKas IOBEPXHOCTb,

4 obpa3ytoliye 1UINHAPUUeCKON 1 bubnuoreka IIOK
TIOBEPXHOCTH, OCh LIWJIUHIPUUYECKOM https://m.edso0.ru/6054b8c1
TIOBEPXHOCTH
LunuHAp: ocHOBaHUS U OOKOBast

5 TIOBEPXHOCTh, 00pa3ytoiiiasi U 0Ch; 1 bubmoreka IIOK
TI0ITIaIb OOKOBOM M MTOTHOM https://m.edsoo.ru/188f6216
TIOBEPXHOCTH
V300pakeHue 1[UIMHAPA Ha
r0ckocTu. Pa3BépTka LUIMHApa.

6 CeueHust LIUIVH, pa (I'IJILE)CKOC'I/:“LII;)I-O 1 Bubmiorexa [JOK

I . AP ’ https://m.edsoo.ru/016e25eb
Trapasiie/ikHOW Ui
TIepIIeHJUKYISIPHOM OCH LIWJTUH/IPA)
7 KoHnueckas roBepxHOCTb, 1 bubmoTeka LIOK



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/0341bc2b

obpa3sytolie KOHUUeCKou
TIOBEPXHOCTH, OCh 1 BepIIMHA
KOHHUYEeCKOM TTOBePXHOCTHU

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBaHHE M BepPIIWHA,

bubmmoreka IIOK

8 obpasytoliast ¥ 0Ch; TUIOLA/[b
pasyrom bs TUIOMAA https://m.edso0.ru/897dd3b2
OOKOBO¥ U MOJTHOM TIOBEPXHOCTH
Y ceuéHHBIM KOHYC: 00pa3yroliye 1
9 BBICOTA; OCHOBaI-}III/IH u gOKZBaH; Bubmiotexa IOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
M300pakeHre KOHycCa Ha
riockoctu. Pa3BépTka KoHyca.

10 CeueHust KOHyca (TVIOCKOCTBIO, bubmmoreka LIOK
Trapasuie/;ibHOM OCHOBAaHUIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTHBIO, TIPOXOZsiieii yepes
BepILNHY)

1 KombuHarms Tes BpaltieHust U bubmmoreka LIOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHUK, OTHMCaHHBIM 0KOJIO

1o ctepsl; chepa, BMcaHHas B bubnuoreka LIOK
MHOTOI'paHHUK WU B TeJ0 https://m.edsoo.ru/0b136158
BpallleHust

13 [TonsiTve 06 06bémMe. OCHOBHBIE bubnuoreka LIOK
CBOMCTBa 0OBEMOB TeJl https://m.edso0.ru/26a03fb7

bubmiorteka LJOK

14 O06BéM LMIUHApPa, KOHYCa

5 AP Y https://m.edsoo.ru/5513d87b
bubmioreka LJOK

15 OO6mBéM 1m1apa u Tiomazb chepbl

P Az chep https://m.edsoo.ru/d189bde2

16 [TomoOHbIe Tela B MPOCTPAHCTRE. bubmoteka LIOK
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https://m.edsoo.ru/0b136158
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COOTHOIIIEHUST MEeXKAY TIOIIAIMH
TIOBEPXHOCTEH, 00BEMaMU
MOI00HBIX T

https://m.edsoo.ru/810cf1leb

17 KoHTposibHast paboTa 1o TeMam bubmoTeka LIOK
"Tena Bpamenus" u "O6bembI Te" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IJI0CKOCTU U B bubmoteka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CrioXkeHre U BbIUUTaHVE BEKTOPOB Bubmorexa [IOK
P https://m.eds0o.ru/23f4£089
20 YMHOXeHHe BeKTOpa Ha YUCII0 Bubmorexa LIOK
P https://m.edsoo.ru/dee379eb
PasnoxxeHue BekTOpa 1o Tpém
21 HeKOMIIJIJaHapHbIM BEKTOpaM Bubmorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[TpaBusio napasnienenuriesa
Perenue 3as1au, CBsI3aHHBIX C
22 TpUMEeHEeHHeM TMPaBUI [eMCTBUMN C Bubmorexa [IOK
P pasuiA https://m.eds00.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
23 I I/Ip'[éLHEHI/II/I FEOM@"E UYeCKUX A Bubmorexa [IOK
pup P https://m.edsoo.ru/d3alfe30
3az1au
[IpsimoyrosibHas cucreMa
24 KOODP/JUHAT B TIPOCTPAHCTRBE. bubnuoreka LIOK
Koopaunatsl BekTopa. IIpocrenime https://m.edsoo.ru/48db7058
3a/lauv B KOOpJWHATax
75 Yron Mexay BeKTOpaMu. bubmioreka LJOK
CkasnsipHOe TIpou3Be/ieHre BEKTOPOB https://m.edsoo.ru/725effc4
%6 Briuriciienune yriioB Mexay bubmoreka IIOK

MpAMBIMH U TIJIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonTtponbHast pabora 1o teme

27 "BeKTopbl ¥ KOOPAUHATHEI B 1 bubmotexa LIOK
P " PA https://m.edsoo.ru/77¢22fc5
IIPOCTPAHCTBe
[ToBTOpeHue, 06001IeHE U
)8 cucTeMaru3anys 3HaHui. OCHOBHbIE 1 bubmoteka LIOK
¢durypsl, akThbl, TEOpeMbI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMEeTPUU
[ToBTOpeHue, 06001IeHE U
79 cucTemarysanys 3HaHu. OCHOBHbIE 1 bubmoteka LIOK
¢burypsl, ¢hakThl, TeOpeMbl Kypca https://m.edsoo.ru/078cd184
MJIaHUMeTpUM
[ToBTOpeHue, 06001IIeHE U
30 CcHCTeMaTH3allysl 3HaHUM. 3a/1auu 1 bubmoreka LIOK
IJIAHUMETPUU U METO/bI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpEHME, 0600IIEHE U
31 cUCTeMaTr3alus 3HaHUU. 3aZ,aun 1 bubmmoreka LIOK
IJIAHUMETPUU U METObI KX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpEHMe, 0600IIEHNE U
37 cucreMarr3anus 3HaHUU. OCHOBHbIE 1 bubnmoreka LIOK
¢burypsl, ¢hakThl, TeOpeMbl Kypca https://m.edsoo.ru/74b2ad91
CTepeoMeTpuu
bubmoteka LIOK
33 WToroBasi KOHTpO/IbHAsI paboTa 1 nommorexa I
https://m.edsoo.ru/ec24dfc?
34 [ToBTOpEHME, 0600IIEHE U 1 bubmmoreka LIOK
CHCTeMaTH3al[ysl 3HaHUU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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I[TPOI'PAMME







TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMOBI

10 K/TACC

Kopg

npoBepsieMor
0 pe3y/bTaTa

IIpoBepsiemble MpeMeTHBIE Pe3y/IbTAaThl 0CBOEHHs 0CHOBHOM
oOpa3oBaTe/IbHOI MPOrpaMMbl CpPe/JJHero o01iero o0pa3oBaHus

7 I'eometpus
7.1 OneprpoBaTth NOHATUSAMM: TOUKA, MPsiMasi, MJIOCKOCTh
- [TpyMeHATb aKCMOMBI CTepEOMEeTPUU U C/e/ICTBUSL M3 HUX MPU pelleHun
' reoMeTpUYeCKUX 3a/ja4y
73 OnepupoBaTh MOHATUSAMU: Iapajvie/IbHOCT M TepPHeHAUKYISIPHOCTb
' NIPSIMBIX U MJIOCKOCTeM
74 KnaccuduippoBats B3auMHOe pacrioyio’keHue TPSIMBbIX U TJIOCKOCTel B
' NIPOCTPaHCTBe
OneprpoBaTh MOHSITUSIMU: ABYTPaHHBIM yro/, TPaHUd JBYTPaHHOrO yTJa,
7.5 pebpo JBYrpaHHOTO YTJa, TMHEWHBINA Yroyl JBYTPaHHOTO YTJa, TpaJyCHast
Mepa IByTPaHHOr0 yrja
76 OneprpoBaTh MOHSITUSIMU: MHOTOTPAaHHUK, BBIMYK/IbIA U HEBBIMYKIIbII
' MHOT'OTPaHHUK, 3/1eMeHTbl MHOIOIPaHHHMKA, TTPaBU/IbHBIM MHOTOIPaHHUK
-5 PacriosHaBaTb OCHOBHbIE BBl MHOTOTPAaHHUKOB (MMpamMuzia, MpU3Ma,
' TIPSIMOYTOJTbHBIN Mapariesnenuries, Ky0)
KnaccuduippoBatb  MHOTOTDAaHHUKW,  BBIOMpasi  OCHOBaHWS IS
- K1accuuKauu  (BBIMYK/Ible W HEBBINYK/Ible  MHOTOIPaHHUKH,
' NpaBU/IbHble MHOTOIDaHHUKM, TIpsIMble W HAaK/JIOHHbIe  IIPU3MBbI,
rapasuiesienumne/ibl)
79 OnepurpoBatb TIOHATUAMMU: CeKy1as TIJIOCKOCTB, ceueHve
' MHOTOTPaHHUKOB
710 OOBSICHATL ~ MPUHLIMITBEI  TIOCTPOEHUS]  CeUeHWM  MHOTOrPaHHUKOB,
' VICIIOJ/Ib3Y$1 METO/, C/1efI0B
7.11 Ctpoutb ceuyeHHWs MHOIOTPAaHHUKOB MeTOJOM (CJIefIOB, BbINIOJIHATD

(BBIHOCHBIE) TJIOCKHME UepTeXXU U3 PUCYHKOB MPOCThIX 00BEMHBIX Uryp:




BUJI CBepXY, COOKY, CHU3Y

7.12

PeliaTh 3a/lauy Ha HaxoXKJeHHe reoMeTpUUYeCcKHX BeJMUMH o obpasram
WA aaropuTMaM, NMpUMeHsisl U3BeCTHble aHaIUTH4YecKhe MeTOJbl TpU
pellleHMy  CTaHJApTHbIX MaTeMaTU4YecKMx 3a/lad  Ha BbIUMC/IEHHe
pacCTOSIHUM MeX/ly [BYMsI TOUKaMH, OT TOUKU [0 TPSIMOM, OT TOUKH [0

IMJIOCKOCTH, MeXYy CKPEeIUBaOIUMUCA ITPAMbIMHA

7.13

Permiath 3a/1lauM Ha HaXOXK/eHHE reOMeTPUUeCKUX BeIMUWH 1Mo oOpasijam
WU alropuTMaM, MpUMeHsisi W3BECTHble aHaIUTHYeCKHue MeTO[bl MpHU
pellleHUH CTaHZAPTHBIX MaTeMaTUUeCKUX 3aJad Ha BbIUMC/IEHHE YIJIOB
MeX/ly CKpelMBaIIIMMHUCS TPSIMbIMUA, MEXAY TPSIMOW U TJIOCKOCTBIO,

MEeX[y TUIOCKOCTSIMH, [IBYTPaHHbIX yTJIOB

7.14

Bbiunc/iate 00BEMBI M IJIOMIAM  TIOBEPXHOCTEH MHOTOTPAHHUKOB
(pu3Ma, MMpaMu/ia) C MpUMeHeHHeM (pOPMYJI, BLIUMC/ISTh COOTHOLLIEHHS
MEXTY T/IOIA/ISTMU TIOBEPXHOCTEH, 00BEMaMH MO/I00HBIX

MHOI'OrpaHHMKOB

7.15

OHepI/IpOBaTB MOHATUAMU: CHUMMETPHA B IIDOCTPAHCTBE, LIEHTP, OCb U

MJIOCKOCTh CUMMETPUH, LIEHTP, OCb U MJIOCKOCTh CUMMETPHU (PUTypPhI

7.16

V3Bnekatb, mpeoOpa30BbIBaTh W HHTEPIPETUPOBATh HH(OPMALMIO O
MIPOCTPAHCTBEHHBIX TeOMETPUYECKUX (PUrypax, Ipe/CTaB/IeHHYI Ha

yepTeXkax U pUCyHKax

7.17

[TpuMeHsTH reoMeTpuueckre (pakThl [/1s1 pellleHUs] CTepeoMeTpPUUYecKUX
3afia4y, Mpejro/ararlliiX HeCKOJbKO WIaroB peLIeHUsl, eCIU YCIOBUS

TIpUMeHeHUsI 3a/laHbl B SIBHOU (hopme

7.18

[IpyuMeHATb MpOCTelillIie TIPOrpaMMHbIE CpeACTBAa U 3JeKTPOHHO-

KOMMYHHKALITMOHHBIE CUCTEMBI TIPU PEIIEHHUKU CTEPEOMETPHUYECKUX 3daY

7.19

HpI/IBO,E[I/ITL MpUMepbI MaTEMATUYECKUX BHKOHOMepHOCTEﬁ B IIpupoJe 1

JKW3HH, PACIIO3HABATE IIPOSBJ/I€HME 3dKOHOB I'eOMEeTPHUH B UCKYCCTBE

7.20

[TpuMeHSITH MO/TyueHHbIe 3HAHUS Ha TIPAaKTHKe: aHA/TM3UPOBaTh peasibHbie
CUTyallud U TIPUMEHSATb U3yueHHble TIOHATHUsS B TpoOIiecce TIOUCKa
peleHust MaTeMaTUueCcKU cchopmyTMpOBaHHOM po06JIeMBI,
MO/Ie/TMpOBaTh peasibHble CUTyallUM Ha si3blKe reOMeTpUH, WUCCre/loBaTh
TIOCTPOEHHbIE MOJIeIU C MCIOb30BaHUEM TeOMeTPUUeCKUX TMOHSATHU U
TeopeM, arrapara aareOphbl, peliaTh MPaKTUYeCcKe 3aiauk, CBsi3aHHbBIE C

HaXO0XXIAEeHUEM Ir'eOMETPHUYECKUX BEJIMYNH




11 K/TACC

Koa IIpoBepsieMbie NpeAMeTHBIE pe3y/IbTAaThl 0CBOEHUsI 0CHOBHOM
MpPOBEPSIEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbI CPe/JHEro 001ero 00pa3oBaHus
pe3y/ibTarTa
6 ['eomeTpust
OnepupoBaTh MOHATUSIMU: LIWIMHPHUYECKast TOBEPXHOCTh, 00pa3syrolie
61 LIM/IMH/IPUYECKON TIOBEPXHOCTH, LWIMHAD, KOHWUYeCKas IOBEPXHOCTb,
' oOpasyrome KOHHUYECKOW  TOBEPXHOCTH, KOHYC, cdepuyeckas
TOBEPXHOCTh
6.2 Pacrio3HaBaTh Tesa BpalljeHus (LUIUHAD, KOHYC, cdepa U 111ap)
6.3 OOBSACHATH CIIOCOOBI TTO/TyUeHUs TeJT BPall[eHUsT
6.4 KnaccuduimpoBaTk B3aMHOe pacrio/ioykeHue cqepbl U MI0CKOCTH
OmnepupoBaTh TOHSATUSMU: I11APOBOM CEerMeHT, OCHOBaHUE CerMeHTa,
6.5 BBICOTA CerMeHTa, ILIapOBOM CJIOM, OCHOBaHWE I11IapOBOTO CJIOs, BBICOTA
1aPOBOTO CJI0S], IIIaPOBOU CEKTOP
66 Bbunciate 00BEMBI W TUIOMIQAM  TIOBEPXHOCTEM Tejl BpalleHws,
' reoMeTpPUUeCKUX TeJl C MpuMeHeHreM (GopmyJ
OrnepupoBaTh TIOHSATUSMU: MHOTOTPAaHHUK, BIHMCaHHBIA B chepy u
6.7 OnMCcaHHBIN 0K0J10 cephl, chepa, BIMCaHHAass B MHOTOTPAHHUK W/ TeJ0
BpallleHuUs
6.8 BBIUMCASTE COOTHOILIEHHS MEXIy TUIOIIaisMA TIOBEpXHOCTeN U
' 00BEMaMH MO/JOOHBIX TeJT
69 M306pakaTh u3yudaemble (pUTYpPbl OT PYKU U C MPUMEHEeHHeM TIPOCTBIX
' yepTEXHBIX UHCTPYMEHTOB
BbIMosiHATE  (BBIHOCHBIE) TIOCKHWE YepTeXXH W3 PUCYHKOB IPOCTBIX
6.10 00BEMHBIX (GUTyp: BUJ CBepxy, COOKy, CHU3Yy; CTPOUTb CeUeHHs Tesl
BpallleHuUs
Vi3BnekaTb, WHTEPIIPETUPOBATb M TMpeoOpa30oBbIBaTh WHGMOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TreoMeTpUueckux (urypax, IpeCcTaBIeHHYH Ha
yepTeXkaxX U pUCyHKax
[TpuMeHsTL TeomMeTprUueckre (DaKkThl [/1s1 pellieHrs CTepeoMeTPUUeCKUX
6.12 3ajlayu, MpeArioararmlUuX HeCKOJIbKO I1aroB pelleHusi, eC/d YC/IOBUS
TpUMeHeHUsI 3a/laHbl B sIBHOM (hopMe
6.13 OrnepupoBaTh NOHATUEM: BEKTOP B IIPOCTPAHCTBE




6.14

BrinonHAaTs ,E[EI\/’ICTBI/IH C/IOKE€HHsA BEKTOPOB, BBIUWTAHMA BEKTOPOB U
YMHO>X€HHsA BEKTOPda Ha YMCIIO, 06"I:HCHHTI), KakKMMHM CBOMCTBAaMM OHH

objazaroT

6.15

[TpyMeHATH NpaBWIIO Mapasiesnenurie/a Npy CJI0KeHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATUSIMU: [€KAPTOBbI KOOPAWHAThI B TIPOCTPAHCTBE,
BEKTOP, MO/y/iIb BEKTOpa, PaBEeHCTBO BEKTOPOB, KOOPAMHATHI BEKTODa,
yrol MeXJy BeKTOpaMHW, CKajsipHOe TIpOM3Be[ileHue BeKTOPOB,

KOJI/TMHeapHbIe 1 KOMIT/IaHAPHBIE BEKTOPEI

6.17

HaXO,E[I/ITb CyMMY BE€KTODOB M IIpOM3Be€JE€HHE BEKTOpA Ha 4YMC/IO, YroJi
MeXy BeKTOpaMH, CKa/IApHOE IMMPpOK3Be/ieHHe, PACK/IaAbIBATh BEKTOP I10

JIBYM HEKOJIJTMHeapHbIM BeKTOpaM

6.18

3aZiaBaTh MJIOCKOCTh YPaBHEHUEM B [IeKapTOBOM CHCTeMe KOOpJWHAT

6.19

Pemarsp HpOCTEﬁLHHE reoMeTpuyeckve 3a/ldid Had IIpUMEHEHHEe

BEKTOPHO-KOOPZIMHATHOT'O METO/1d

6.20

Pematsb 3a/ld4d Ha /[OKd3dTe/IbCTBO MdaTeéMdTHUUeCKHX OTHOLIIEHUM U
HaXOXX[eHne reoMeTpuyeCkKmux BE/IMUMH I10 o6pa3uaM WJIN aJIrOpUTMaAM,
IIpUMeHsA Hn3BeCTHbIE MEeTO/bI npu pelieHnun CTaHAapPTHBIX

MaTeMaTH4YeCKHX 3alau

6.21

[lpuMeHsTH TIPOCTEMIIIME TPOrpaMMHBIE CPeACTBA U 3JEKTPOHHO-

KOMMYHHKALIMOHHBIE CUCTEMBI IIPpH pellIeHHWK CTEPEOMETPHUYECKHUX 3d4a4

6.22

HpI/IBOAI/ITB MpUMepbl MdTeMdTUYE€CKHX 3aKOHOMepHOCTEﬁ B Mrpupoje "

JKW3HH, PACIIO3HABATH ITPOAB/I€EHHE 3dKOHOB IreOMETPUHN B NCKYCCTBE

6.23

[lprMeHATH TMOJIyueHHble 3HAHMS Ha I[pakTHKe: aHa/JIW3UpPOBaTh
peanbHble CUTYallUM M TPUMEHSITb H3yueHHble TOHATHS B IpoLiecce
MOMCKa pelleHrs] MaTeMaTHuecku C(HOpPMyIMPOBAaHHOW TIPOOJIEMBI,
MO/Ie/IMpOBaTh peasbHble CUTYyalldu Ha S13bIKe TeOMeTpUU, UCCIeloBaTh
MOCTPOeHHbIE MOJIe/IM C MCII0/Ib30BaHUEM TI'eOMeTPUUeCKUX TOHSATHI U
TeopeM, arraparta anrebpbl, pelaTh MpakTHUeCKe 3a/jauk, CBsi3aHHbIE C

HaX0XeHHeM reOMeTpu4eCKurXx BeJIMYrH




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

10 KJ/TACC

Kopg,

IIpoBepsieMblii 371eMeHT CO/iep)KaHUsA

['eomeTpus

7.1

OcCHOBHbIe TOHATHUSA CTepeoMeTpuM. Touka, TpsiMasi, MJIOCKOCTb, MPOCTPaHCTBO.
[ToHsiTve 06  aKCMOMAaTUUeCKOM  TIOCTPOEHUM  CTepeOMeTpUHU:  aKCHOMBbI

CTepeoMeTpHH U C/1eJCTBUA U3 HUX

7.2

B3aumHOe  pacronokeHWe —TpsSIMBIX B TMPOCTPAHCTBe:  TepeceKarollyecs,
rnapajjiejibHble U CKpeluBarolvecs nmnpsiMble. [lapannenbHOCTH MOPSAMBIX U
MJIOCKOCTel B TPOCTPAHCTBe: TMapajjie/bHble TpsiMble B  TPOCTPAHCTBe,
Napasiie/IbHOCTh TPEX TMPSMBIX, MapaylelbHOCTh NPSAMOM M IUIOCKOCTU. YTJIBI C
COHArpaB/eHHbBIMM CTOPOHaMH, YrojJ MeXAy TMpsIMbIMA B IIPOCTPaHCTBe.
[MTapasniensHOCTDb TJIOCKOCTEH: Tapasuie/ibHble TJI0CKOCTH, CBOWMCTBA TMapasiie/ibHbIX
nnockocTeil. IlpocTeiiiivie mpocTpaHCTBeHHble (UIYPbl HAa IUIOCKOCTU: TETPas/p,

Ky0, Tlapasiiesienivriei, TOCTpOeHNe CeueHU

7.3

[TeprieHAUKY/ISPHOCTb TPSIMOM U TJIOCKOCTH: TepHeH/UKY/sipHble TpsMble B
TPOCTPAHCTBe, TIPsIMble TapasiiesibHble U MepreHAUKY/sIpHbIe K M/I0CKOCTH, TIPU3HAK
TepreHAUKYISIPHOCTH TIPSIMOM U TVIOCKOCTH, TeopeMa O MPsIMOM TepreHAuKYIsIpHOM
MJIOCKOCTU. YT/l B TIPOCTPAHCTBE: Yroj MeXAy TMpsSMOM U TJIOCKOCTHIO,
JBYTDaHHBIA yro/, JIMHEWHBIM Yroa /[ABYrpaHHOTO yria. [lepneHAUKY/asp WU
HaKJIOHHbIE: PACcCTOsIHMe OT TOYKU [0 TUIOCKOCTH, PacCTOsiHUEe OT TIpSIMOM [0
TJIOCKOCTH, TIPOEKIUsI (PUTyphbl Ha TIJIOCKOCTh. [lepreHAUKYISIPHOCTh TJIOCKOCTeH:
MpU3HAK  TepNeHAVKY/ISIPHOCTH  [BYX  Ilockoctedi. Teopema 0  Tpéx

repreHyKyaspax

7.4

[ToHATHEe MHOrOrpaHHMKA, OCHOBHBbIE 3JIEMEHTbl MHOIOIDAHHHUKA, BBINYK/Ible M
HEeBBIMYK/ble MHOTOTPDaHHUKH, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yrombHas
Npy3Ma, TPaHW M OCHOBAHUS TPU3MBbI, TIpsMasi ¥ HAK/IOHHAsk TpY3Mbl, OOKOBasi u
T0JIHasl TIOBEPXHOCTh NpU3MbI. [lapanienenune];, IpsMOYTOJ/IbHBIN Napasuie/enure
U ero cBorictBa. [lupamuja: n-yrosibHas mipamMuja, FpaHd U OCHOBaHWe MTUPaMU/pbI,

OOKOBast U TIO/HAas TMOBEPXHOCTL INMMUPpaMHU/[bI, MPaBUJ/IbHAS U YCe‘JéHHaH MUpaMn/a.




OneMeHTbl TMpU3Mbl U TnupaMuAbl. IlpaBUbHBIE MHOIOIpDaHHUKHM: [OHATHE
NPaBUIBHOTO MHOTOTpaHHMKA, TMpaBWIbHAasi MpU3Ma M TMpaBWIbHas MHpaMHU/a,
TIpaBWIbHAsl TPeyroJibHask MMpaMK/ia ¥ TIPaBU/IbHBINA TeTpa3p, Ky6. [IpescTaBneHue
O TPpaBWIbHBIX MHOIOIPaHHMKaX: OKTas3/p, AOAeKasAp U HuKocaszapyrve CeueHus

TMPU3MbI U TIMPaMU I bI

7.5

CI/IMMETpI/IH B TMPOCTPAHCTBE: CHUMMETPpHUSA OTHOCUTE/IbLHO TOUYKHU, HpHMOﬁ,
TIJIOCKOCTU. DJIEMEHTHI CUMMETDHUH B IIMpaMHKddX, IMapajaeernnrenax, IIpadBUJIbHbBIX

MHOT'OrpaHHHKaXx

7.6

BeIuniciieHre 3/1eMEHTOB MHOTOTDAHHUKOB: péOpa, AuaroHamu, yriel Ilnomazab
OOKOBOM TIOBEpDXHOCTH U TIOJIHOM TIOBEPXHOCTH TIPSIMOM TIPU3MBI, TUIOMIA/b
OCHOBaHMH, TeopeMa 0 OOKOBOM MMOBEPXHOCTH TMPSIMOU Mpu3MbI. [1omaab 60KoBoi
MOBEPXHOCTH U TIOBEPXHOCTH TIPaBW/IBHOW MNHWpaMU[bl, Teopema O IUIOIIaAU

yceuéHHOM nupamupl. [TonsaTre 06 06béme. OObEM NMUpamMH/Ibl, TPU3MBI

7.7

[Topo6HbIe Tena B mpocTpaHcTBe. COOTHOIIEHUSI MEX/Y TIIOIIasIMUA TTIOBEPXHOCTEH,

00BbEMaMU MO0OHBIX TeJT

11 K/TACC

Kopg,

HpOBEPHEMbIﬁ 3JIEMEHT COJi€pPKaHUA

6

I'eometpus

6.1

LnmHapudeckasi TOBEPXHOCTDb, 00Opa3yroliye LAIWHAPUYECKON MOBEPXHOCTH, OCh
LWIMH/PUYeCKOW TOoBepXHOCTH. LIMmMHAp: ocHOBaHMs U OOKOBasi TOBEPXHOCTH,

obpa3ytoliiast ¥ 0Ch, IJI0IIA[b OOKOBOM M MOJTHOM TIOBEPXHOCTH

6.2

KoHnueckasi TOBepXHOCTb, 00pa3yroIiye KOHUUeCKOoH MOBEPXHOCTH, OCh U BepIIMHA
KOHMUEeCKOW ToBepxHOCTH. KOHyC: OCHOBaHMe W BepliliMHa, oOpa3yrolas U 0Cbh,
rionjaib OOKOBOW U TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC: obOpasyloiye u

BbICOTA, OCHOBAHUA 1 OokoBas IIOBEPXHOCTDb

6.3

Cdepa u 1map: 11eHTp, paJuyc, AUaMeTp, TUION[ab MOBEPXHOCTU cepbl. B3anmMHoe

pacriosio)keHue cepbl M TJIOCKOCTH, KacaTe/lbHasi TJIOCKOCTb K cdepe, IIOLa/b
cdepnl

6.4

N306pa>keHre Tes BpalljeHUs Ha TJIOCKOCTH. Pa3BépTKa LM/IMHPA ¥ KOHYyCa

6.5

KOMGI/IH[:H_[I/II/I Te/JlI BpdllleHUMA W MHOI'OrpaHHUKOB. MHOFOFpaHHI/IK, OITMCaHHbBIN

0KO0J10 cepsl, cepa, BMCaHHAas B MHOTOT'PaHHUK, WK TeJI0 Bpall|eHUs

6.6

[TonsitTie 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. TeopemMa 00 00BEMe

MMPpAMOYTOJIBHOT'O TadpaJijieieriviieia U CjieJCTBUA U3 Heé. O0BEM HW/IMHAPd, KOHYCA.




O6mBém 11apa ¥ rommaab chepbl

[MogobHble Tema B mpocTpaHcTBe.  COOTHOIIEHUS  MEXIy — IUIONAsMU

07 MOBEPXHOCTe, 00bEMaMH ITOAO00HBIX TeJ
6.8 Ceuenusi LMAMHApa (Tapa/ule/lbHO W TEPHeHJUKY/ISIPHO OCH), CeUeHUs KOHyca
' (mapasutesIbHOe OCHOBAHUIO U TIPOXO/ISAIIee Uepe3 BepIlvHY ), CeueHUs I1apa
BekTop Ha TUIOCKOCTH W B mipocTpaHcTBe. Cli0)KeHHWe W BBIUMTAHHE BEKTOPOB.
6.9 YMHOXXeHHe BeKTOopa Ha 4UMc/I0. Pasio)keHWe BEKTOpa IO TPEM HEKOMILIaHAPHBIM
' BeKTOpaMm. [IpaBuno mapasuienenuresa. PerieHue 3aja4, CBA3aHHBIX C
MIpUMEeHEeHWeM TIpaBU/I ZIEMCTBUI C BEKTOPaMH
[TpssMoyTO/MbHAsE CHCTeMa KOODZAMHAT B TMpoOCTpaHCTBe. KOOpAWHATBI BeKTOpA.
6.10 [pocTeiiiiie 3a/jaud B KOOpAMHATAX. YTON Mexay BekTopamu. CKkaispHoe

Ipon3BeiIcHNUE BEKTOPOB. Briuncnenue YIJIOB MeXAYy IIpAMBIMU M IVIOCKOCTSAMM.

KoopHaTHO-BEKTOPHBIN MEeTOZ, IPU pellieHny TeOMeTPUYeCcKUX 3aziau




TIIPOBEPSIEMBIE HA EI'D I10 MATEMATUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI CPETHET' O OBIIIETO OBPA30BAHUSA

Kop ITpoBepsieMbie TPe0OBaHUSA K MPeJMETHHIM pPe3y/IbTaTaM 0CBOeHHS
IIPOBEPsIEMOro | OCHOBHOI 00pa3oBaTe/IbHO MPOrpaMMBbI Cpe/JHero oomero
TpeO0oBaHUs oOpa3oBaHus

Brnagenue MeTofaMy flOKasaTelbCTB, aArOPUTMaM{ peLlIeHusl 3a7ay;
yMeHre (opMy/iMpoBaTh U OMNEpUPOBaThb TOHSATUSIMU: OIpejiesieHue,
aKkcuoma, TeopeMma, CJle/ICTBUe, CBOMCTBO, TPHU3HAK, [0Ka3aTe/bCTBO,
paBHOCUJIbHbIE ()OPMY/IMPOBKU; IPUMEHSTh UX; yMeHre (OpMy/IMpOBaTh
obpaTHOe U TPOTHUBOIIOJIOKHOE YTBEpP)KJeHWe, TMPUBOAWUThL MPUMepPhI U
KOHTPIIPUMEPHI, HWCITIO/Ib30BaTh METOJ, MaTeMaTHuecKOW WHIYKLUY;
MPOBOJUTh  JlOKa3aTe/bHble pacCy)KJeHWsi TPy pelleHud 3ajad,
1 OLIeHMBaTh  JIOTUYECKYI0  TPAaBUAbHOCTb  PACCYXK[EHWH;  yMeHHe
OTepUpoBaTh TMOHATHSIMU: MHOXKECTBO, TOJMHOXXeCTBO, OMepalyd Haf,
MHO)XeCTBaMH; yMeHHe UCII0/Ib30BaTh TeOPeTHMKO-MHOYKeCTBEHHBIH
amrapar st OTMCaHKs PeasibHbIX TPOLIeCCOB U SIBJIEHWH U TIPY PelleHn!
3ajlau, B TOM 4HCJIe W3 [PYrux yueOHBIX TIpeJAMeTOB; yMeHHe
OIepvpoBaTh MOHATUAMMU: rpad, CBSI3HBIM rpad, JepeBo, LMK/, rpad Ha
MJIOCKOCTH; yYMeHHWe 3a/laBaTh U OINHWChIBaTh rpadbl pa3IdYHbIMU

criocobamu; UCTIOIB30BaTh Tpadbl PH PellleHr  3a1au

2 YMeHre orepupoBaTh MOHATHSMU: HaTypajibHOE YUC/IO, LieJoe UYUCIIO,
CTerneHb C LieJIbIM IT0Ka3aTesieM, KOpeHb HaTypaJbHOM CTeleHH, CTeleHb
C PpauuOHalbHBIM [IOKa3aTeseM, CTelleHb C  JelCTBUTE/IbHbIM
rokasaTesieM, JiorapudM 4UKWCAa, CHHYC, KOCHMHYC M TaHIeHC
MIPOM3BO/IBHOTO YHMC/a, OCTaTOK II0 MOJYJIIO, palMOHaJbHOE YKCIIO,
VppaloHa/JbHOe  YMC/AO,  MHOXeCTBa  HaTypalbHBIX,  LiefblX,
palMOHaNbHBIX, JeMCTBUTE/NbHBIX UWCeJ; yMeHHe MUCII0/Ib30BaTh
NPU3HAKKU [IeIMMOCTH, HaUMeHbIIMH 0OIui JenuTesis ¥ HauMeHblilee
o011jee KpaTHOe, afrOpuT™M EBK/H/ja TIpK pellieHrH 3a/iay; 3HaKOMCTBO C
pas/IMYHBIMM  [O3ULMOHHBIMU ~ CUCTeMaMM  CUMC/IeHWs;  yMeHHe
BBITIOJIHATH BBIUMC/IEHHE 3HaueHWH W TipeoOpa3oBaHUs BBIPKEHHHM CO

CTernneHssMHu n JIOFapI/I(fl)MaMI/I, HpeO6pa3OBaHI/IH APOGHO-PBHI/IOHBHLHBIX

BprEl)KEHHﬁ; YMEHHEe OIIepHUpPOBATb TIOHATHUAMMU: TMOC/I€40BATEIbHOCTD,




apudmeTHueckas rporpeccus, reoMeTpryecKas rporpeccus,
OeckoHeuHO yObIBaroIasi TeoMeTpUuYecKasi TIPOTPecCHsl; yMeHHe
3a/jaBaTh I10C/IeZl0BaTe/IbHOCTH, B TOM UKCJ/Ie C TIOMOLLbI0 PeKYPPEeHTHBIX
dbopmyn; yMmMeHue OMepupoBaTh TMOHSTUSIMU: KOMIUIEKCHOE YHCJIO,
COMpsDKEHHbIE KOMITJIEKCHbIE YMCJIa, MOAY/Ib U apryMeHT KOMILIEKCHOTO
yucia, ¢GopMa 3anyMcyd  KOMIUIEKCHBIX —uucen  (reoMeTpuueckas,
TPUTOHOMEeTpUYeCcKass U  airebpanyeckasl); yMeTb  TPOU3BOJUTD
apu@meTHuecKkre [eWCTBUS C KOMIUIEKCHBIMM UHWC/IaM{; TIPUBOJUTH
MpUMepbl  WUCMO/b30BaHUS  KOMIUIEKCHBIX — UWCeJl;  OMepupoBaTth
MOHATUSIMU: MaTpulia 2x2 u 3X3, ompeje/vre/lb MaTpULBbI,

reoMeTpUUYEeCKUI CMbIC/ OTpe/ieTUTest

YMeHue orepupoBaTh MOHSATUSIMU: paljMOHAa/bHbIE, HppaLMOHA/bHbIe,
roKa3aTesibHble, CTeleHHble, Jorapu@Muueckue, TPUTOHOMETpUYeCcKHe
ypaBHeHHsT W HepaBeHCTBAa, MX CUCTEMbl; yMeHUe OlepupoBaTh
TIOHATUSIMU: TOX/I€CTBO, TOXK/IeCTBEHHOe TpeoOpa3oBaHUe, ypaBHEHHe,
HEpaBeHCTBO, CHUCTeMa YPaBHEHWM W HEpPaBeHCTB, PaBHOCUIBHOCThb
ypaBHeHU!, HepaBeHCTB M CHUCTeM; YMeHHe pellaTb ypaBHEHUs,
HEpPaBeHCTBAa M CHUCTeMbl C TOMOILBIO Pa3/IMUHBIX MPUEMOB; pellaTrhb
ypaBHeHHUsl, HepaBeHCTBAa M CHUCTeMbl C TlapaMeTpoOM; TIPUMEHSITh
ypaBHeHHsl, HePaBeHCTBa, UX CUCTeMbl JJI pellleHHs] MaTeMaTH4eCKUX

3a44a4 ¥ 3a/ida4 13 Pa3/IMYHbIX obsacreit HayKH U peaanoﬁ JKU3HH

YMeHue onepupoBaTh MOHATUSAMU: (YHKLHMS, UYETHOCTb (YHKLUH,
MepUOIMYHOCTb (PYHKLMH, OrpPaHUUeHHOCTb (YHKLMHM, MOHOTOHHOCTb
¢byHKLIMHY, 3KCcTpeMyM (GYHKLMM, HauboJiblllee ¥ HaMeHblllee 3HaueHust
(yHKI[MM Ha MPOMEeXXYTKe, HerpepbiBHasl (PYHKLIMSI, aCUMITTOThI rpaduka
(GbyHKUMY, TiepBasi U BTOpasi NpoM3Bo/iHasi (YHKLMK, TreOMeTpUYeCKUid 1
(bu3nuecKuii CMBICT TIPOM3BOJHOM, ITepBOOOpa3Hasi, OIpe/e/éHHbIN
VHTerpaja; yMeHWe HaxXO[JuTh aCMMNOTOThI rpauka (PyHKLMM; ymMeHHe
BBIUMC/IATh  [POM3BOJHbIE CYMMbI, [IDOM3BEJeHHs, YaCTHOIO U
KOMITO3ULIMK (YHKIMH, HaXOAWTh ypaBHEHHE KacaTeJbHOW K rpaduky
(GyHKUMY; yMeHHe HaXO[uThb TMPOW3BOJHbIE 3/ieMeHTapHbIX (YHKLIWM;
yMeHHe WCII0/Ib30BaTh TPOU3BOJHYIO [ HWCC/AeoBaHUS (YyHKIMH,
HaXOJUThb HauOO/bIIMe W HauMeHbIMe 3HaueHus (YHKLHA; CTPOUTH
rpa¥k¥ MHOTOUY/IEHOB C MCII0/Ib30BaHMEM arnapara MaTeMaTH4yecKoro
aHa/iM3a; TMPUMEHSTb TPOU3BOAHYIO [/l HaxXOX[eHWs HaWIyullero

pemieHWs B IIPHUKJ/IAAHBIX, B TOM 4YMC/Ie COLMA/IbHO-3KOHOMHWYECKHX U




(u3nyeckux 3a/layax; HAXOJUTb TJIOMIAAN U 00BEMBI UTY C TIOMOLI[BIO
VHTerpasa; NMPUBOJUTH TPUMEPbl MaTeMaTHUeCKOro MOJETHUpPOBAHUS C

MOMOLLBI0 AU(depeHIMaTbHbIX YpaBHEHUM

YMeHue omepupoBaTh TOHATUsAMHU: Tpaduk (yHKIUM, obOpaTHas
dbyHkus, Kommno3uus GyHKIUM, auHeiiHas (GyHKLUs, KBaJpaTU4Hast
byHKLIS, paLMoHanbHas byHKLWS, CTereHHast byHKLS,
TpPUTOHOMeTpHUYeckue  (yHKUMH, oOpaTHble TPUTOHOMeTpHUYecKue
(GyHKUMY, TOKa3aTenbHass M Jjorapudmuueckas ¢QYHKLWH; yMeHHe
CTPOUThb TIpaMKU H3yueHHBIX (DYHKLMH, BBINOJHATH Npeobpa3oBaHUs
rpadukoB GYHKIMI, UCTIOMB30BaTh TpaduKy /151 U3yUeHus MPOLiecCoB U
3aBUCUMOCTeMH, TpU pelleHnHd 3aJau W3 JPYruX y4eOHBIX MpeAMEeTOB U
3a7lay U3 peasbHOM >KWU3HH; BbIpaKaTh GOPMYyJIaMy 3aBUCUMOCTH MEXIY
Be/IMUMHAMY; UCIMO/Mb30BaTh CBOMCTBA W Tpapuku (QyHKLMM [Jis
pellleHUs] ypaBHeHUM, HepaBeHCTB U 3aJjau C MapaMeTpamy; U300pakaTb
Ha KOODJVHATHOM IJIOCKOCTM MHOXXeCTBa pelleHWHd ypaBHEeHWH,

HEPaBEeHCTB U UX CUCTEM

YMeHue peliath TEKCTOBbIe 3a/aud pasHbIX TUIOB (B TOM UHUC/Ie Ha
TIPOLIEHTHI, ZIO/IM U YacCTH, Ha [BIKeHHe, paboTy, CTOMMOCTb TOBapOB U
YCJIyT, HaJIOTH, 3a/jaui U3 00/1aCcTy yrpaB/ieHusl TMYHBIMUA U CeMeHHBIMU
(hvHaHCamMM); COCTaB/ATb BbIDA)KEHUS, YpaBHEHMs, HepaBeHCTBAa U WX
CUCTeMBbI TI0 YCJIOBHIO 3a/lauM, WUCCAe/loBaTh TOJMYyUYEHHOe pelleHue U
OLIeHMBaTh TIPaB/OMNOAOOHOCTb pe3y/bTaTOB; yMeHHe MOZeIpOoBaTh
peasibHble CUTyallUd Ha s3blKe MaTeMaTWKW; COCTABJ/STb BbIPa’KeHUS,
ypaBHeHHUsl, HepaBeHCTBA M WX CHUCTeMbl [0 YCJIOBHIO 3aJjauH,
WccneoBaTh TIOCTPOEHHblE MOJeNd C HWCI0J/Ib30BaHWEM  arirapara

asreOpbl, MHTEPIIPETHPOBATH TIO/TyUeHHBIN pe3y/bTaT

YMeHue onepupoBaTh MOHSATUSIMU: CpefiHee apudmeTudeckoe, MeiMaHa,
HauOosiblllee W HauMeHblllee  3HAaueHHWsi, pa3MaX, [JUCIIepCHs,
CTaHaPTHOe OTKJIOHEHWe YHCJIOBOTO Habopa; yMeHHe U3B/IeKaTh,
WHTeprpeTUpoBaTh WH(GOpPMALUIO, Tpe/CTaB/leHHYy0 B Tabiuiax, Ha
Juarpammax, rpaykax, OTpa’karol[yl0 CBOMCTBA peasibHbIX MTPOL[eCCOB U
SIBJIEHUH; TIPe/ICTaB/IsATh WH(OPMALIHIO C TIOMOIIbIO TabJIUI] U Uarpamm;
WcceoBaTh CTaTUCTUYeCKUe [aHHble, B TOM UHWC/e C TpUMeHeHWeM
rpaguueckix MeTOJOB U  2JIGKTPOHHBIX  CPeACTB; Trpaduuecku

Hnccjaeg0BaTb  COBMeCTHEIe HElGJ’II-O,Z[EHI/IH C TIOMOIIBKO [dHWadrpaMM




paccenBaHUs U JIMHEMHOMN perpeccuu

YMeHue oOrepupoBaTh TMOHSTUSIMHU: CAydaiHbId OMBIT U C/ydaillHOe
CoOBITHE, BEpPOSITHOCTb CAYYalHOTO COOBITHS; yMeHHe BBIUHC/ISATh
BEPOSATHOCTh C WCIOb30BaHUEM TpadUyeckKuX MeTO/IOB; TMPUMEHSTh
(hopMysIbl CIOKEHUSI M YMHOXKEHHUsI BePOSITHOCTel, (hopMy/y TOJTHON
BEPOSATHOCTH, (hopmysy BepHyim, KoOMOMHATOPHBIE GaKThl U (HOPMY/JIbI;
OLIeHMBaTh BEPOSITHOCTH peasbHbIX COOBITHH; yMeHWe OIepupoBaTh
TOHATUSIMU:  CyuyaiiHasi Be/IMUMHA, pacripefie/ieHe BepOSITHOCTel,
MaTeMaTHUeCcKoe OXKWJaHWe, AWUCTIepCUs U CTaHJapTHOe OTK/IOHeHHe
ClydyaliHOW  BeMUWHBI, (YHKIWWA pacripefiesieHUss W TUIOTHOCTH
pPaBHOMEPHOr0, TOKa3aTeJlbHOTO W HOPMajbHOTO pacripefiesieHUit;
yMeHHe UCIO0/b30BaTh CBOWCTBA W3Y4YeHHBIX pacripefesieHu  [ijist
pellieHys1 3a7iau; 3HAKOMCTBO C TOHSATUSMH: 3aKOH OOJBIIMX YHCEl,
METOZbl BBIOOPOUHBIX HWCC/IeZIOBaHUM; yMeHWe TPUBOAUTL TPUMephI
TIPOSIBJIEHHsI 3aKOHA OOJIBIIMX YHCeT B TIPUPOAHBIX M OOIIeCTBEHHBIX
SIBJIEHUSIX; YMEeHHe OIepHUpOBaTh MOHSATHUSIMU: COUeTaHHe, IepecTaHoOBKa,
YKMC/I0 COYeTaHW, YHMCJIO0 TepecTaHoBOK; OwHoOM HbIOTOHA; ymeHHe
TIPUMeHSITh KOMOWHATOpHbBIe (DaKThl U PaCCy>KeHUs /IJIsl PellieHus 3a/iau;
OLIeHUBATh BEPOSITHOCTU peasbHbIX COOBITHH; COCTaBJISATh

BEpPOSITHOCTHYIO MO/le/Ib M UHTePINPeTUPOBAaTh MOJyUYeHHbIA pe3yJbTaT

YMeHve onepupoBaTh TOHATUSIMM: TOYKa, TMpsiMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPe30K, Jiy4, BeJWYMHA YyI/a, IUIOCKAW yrod,
OBYTPaHHbIA yToJ, TPEXTpaHHbIA YTO/, CKpeIIUBaloIIuecs TMpsiMble,
napasiyie/IbHOCTh U TIePIeHAUKY/ISIPHOCTh TPSIMBIX U TJIOCKOCTEH, yros
MeX/y MPSIMBIMH, YTOl MeXAy MPSMOM U TJIOCKOCTBIO, YTo/l MeXIy
TMJIOCKOCTSIMHU, PacCTOsTHUE OT TOUKHU /I0 TVIOCKOCTH, PacCTOSIHUE MeX[Y
MIPSIMBIMH, PACCTOSTHUE MEX/y TVIOCKOCTSIMU; YMEHHe HCI0/Ib30BaTh MpU
pellleHHH 3a7lau U3yuyeHHble (akTbl U TeopeMbl IJIaHUMETPUM; yMeHHe
OLIeHMBaTb pa3Mepbl OOBEKTOB OKDY’)Kalolllero Mupa; CTPOUTh
MaTeMaTUueCKhe MOJield C TIOMOILbI0 TeoOMeTPUUeCKHUX TMOHITUM U

B€J/IMYHWH, pelllaTb CBA3dHHbIE C HUMU IIPAKTUYECKHE 3d/]aUN
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YMeHue orepupoBaTh MOHATUSAMU: TUIOMIAAbL (GUIYphl, 00bEM GUTypHI,
MHOTOTPaHHUK, MpaBU/IbHbIM MHOTOTPAaHHUK, CeueHHMe MHOTOrPaHHUKA,
KyD, mapasienenure/, Tpu3Ma, NMuUpamuia, (GuUrypa U IOBEPXHOCTb
BpallleHusl, LWIMHAD, KOHYC, wap, cdepa, miomais chepsl, maomajb

TOBEPXHOCTH THPAMU/IbL, TIPU3MbI, KOHyCa, LWIMHAPA, 00BEM Ky0a,




NPSIMOYTO/IBHOTO Mapasijiesieniuriefia, MUpaMuAbl, MPU3MbI, LWIMHADPA,
KOHYyCa, lapa, pa3BépTKa NOBEPXHOCTH, CeYeHHsl KOHyca W LWIMHJPA,
napasuie/ibHble OCH WM OCHOBAaHHIO, CeyeHWe 111apa, IJIOCKOCTb,
Kacaroulascs cgepsl, LWIMHIPA, KOHyCa; YMeHHe CTPOUTh CeueHHe
MHOTOTPaHHMKA, N300pa)kaTh MHOTOTPAaHHUKH, (UT'YPbI ¥ TIOBEPXHOCTH
BpallleH!s], UX CeUeHMs], B TOM YMCJ/le C IOMOLLbIO 3/IeKTPOHHBIX CPeJCTB;
yMeHHe NPUMeHSTb CBOMCTBa reoMeTpUUecKuX (pUryp, camoCTOSITE/IbHO
(opMynMpoBaTh OmnpejenieHrsl U3yyaeMbIX (PUryp, BbIBUraTh FMIOTE3bI
0 CBOMCTBAaxX W MPHU3HAKAX TeOMeTpUUecKnX (HUryp, 0O00CHOBBIBATb WU
orpoBepraTb MX; yMeHHWe T[IPOBOJAWThL Kiaccupukaiuio ¢uryp Mo
pa3/MuUHBIM TIpU3HAKaM, BBIMIOMHATL HEe00XOAUMBbIe [IOTIOJTHUTE/BHbIE

TIOCTPOEHHSI
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YMeHWe OmepupoBaTh TOHATHSMHU: [BIDKEHHMEe B TPOCTPAHCTBeE,
napasuiesbHBIN TIepeHoC, CUMMeTpHs Ha IJIOCKOCTH M B MPOCTPAHCTBe,
MoBOpOT, TipeobOpa3oBanue mof00us, T10A00HBIE (GUTYpBI; yMeHHe
pacrio3HaBaTh paBHble U MOA00HBIE (DUTYDBI, B TOM UHUC/e B TIPUPO/JE,
HCKYCCTBe, apXWTEeKType; WCIIONb30BaTh T€OMEeTPUYeCKHe OTHOIIEHHUS
MpY pellleHWy 3aJjau; HaXOJUTb TeOMeTpUUecKre BeJUYWHBbI (J/IMHa,
yron, TUiomaznb, oOBEM) MpH pelieHuH 3afad W3 ApYTuX yueOHBbIX
TpeZIMeTOB W U3 peasibHOM KU3HU; YMeHHe BBIUMC/ISTh TeOMeTpHUUecKue
BeJIMUMHBI (/IMHA, YTO/, TUIOLaAb, OOBEM, IIOL[a/jb TIOBEPXHOCTH),
WCTIONb3ysl U3yueHHble (OpMy/bl M MeTOAbl, B TOM YHCJIe: TUIOLIA/b
TIOBEPXHOCTH TIMPaMU/IbI, TIPU3MbI, KOHYCA, [IWIMH/PA, TJIOIaAb cepsb;
00BéM Ky0Oa, MpPSIMOYTOJILHOTO Tapasuiesienuiiesia, MUPaMUZbI, TPU3MBI,
LWIMHApPA, KOHyCa, Iapa; yMeHWe HaXOAWTh OTHOLIeHHe OOBEMOB

10/J00HBIX Uryp

12

YMeHue orepyupoBaTh MOHSATUSIMU: MPSIMOYTO/IbHAsi CHUCTeMa KOOpAMWHAT,
BEKTOpP, KOOpAMWHAThl TOYKH, KOOPAMWHAThl BEKTOpa, CyMMa BEKTODOB,
TpOU3Be/ieHre BEeKTOpa Ha YMCJIO, pa3jioykeHWe BeKTopa 10 0asucy,
CKajisipHOe TIpOM3Bej/leHre, BEeKTOpHOe T[pOu3BefieHre, YTrol MeXAy
BEKTOpaMHU; YMeHHe MCI0J/Ib30BaTh BEKTOPHbIA W KOOPAWHATHBIA METO[
[UIs  pellleHWsi TeoMeTpUYeCKMX 3aZiau W 3afiau ApPYruxX yueOHbIX

rmpeamMeToB

13

YMeHve BbIOMpaTh TOAXOAAIIMNM METOJ, /I PpeIIeHUs 3ajauw;
MOHMMaHWe 3HAaUMMOCTM MaTeMaTWUKU B U3yUeHUU T[PUPOJHBIX U

O6H.I€CTB€HHI::IX nmporeccoB u HB]’IEHI/II‘;I; yMeHHre  pacCIiO3HAdBd4Thb




NIpOsIB/IeHUe 3aKOHOB MaTeMaTWKM B HCKYCCTBe, YMeHHWe IPUBOAUTH
MpUMepbl MaTeMaTUUeCKUX OTKPBITUA DPOCCUWCKOM W  MHUPOBOU

MaTeMaTHUueCKOM HayKH




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D
I10 MATEMATUKE

IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

Kopg,

1 Uwucna v BbIYMCIEHUS

1.1 HatypanbHbie U 1jesble yrcia. [IpyU3HaKky JeIMMOCTH Le/bIX Yncest

1o ParoHasnbHble  yncina. OOBIKHOBEHHbIe U JleCITUUHBbIe ApOOH, TPOLIEHTHI,
' OeckoHeuHble TepHOAUUYECcKHe ApoOu

13 ApudmeTrueckuil KOpeHb HaTypalbHOU cTereHu. [leficTBUsI ¢ apudMeTHUeCKUMU
' KODHSIMM HaTypabHOW CTeNeHU

14 CreneHsb C 11e/1bIM TT0Ka3aTesieM. CTeleHb C paljuoHa/IbHbIM TT0Ka3aTeseM. CBOMCTBa
' CTereHu

L5 CuHyC, KOCHMHYC W TaHITeHC YMCJIOBOTO aprymeHTta. ApPKCUHYC, apKKOCHHYC,
' apKTaHI'eHC YKWC/IOBOTO apryMeHTa

1.6 Jlorapudm umucina. [lecaTiuHble U HaTypasbHble J0raprudMbl

HeiicTBUTeNbHBIEe uucia. ApudMeTHUuecKhe oOrnepalydd C  [1eHCTBUTEe/bHBIMU
1.7 yncsiamu. [1pubvKEHHbIE BHIUMC/IEHUS, TIPaBUIa OKPYTJIeHUs], TIPUKKKA U OLleHKa
pe3yJibTaTa BbIUMC/IeHUN

1.8 [TpeoOpa3oBaHe BhIpaXKeHHUH

1.9 KowmrmiekcHble urciia
2 YpaBHeHus1 U HepaBeHCTBa

2.1 Llenbie v IpOOHO-pAL[IOHAIBHBIE YPABHEHHUS

2.2 VppaioHaibHble YpaBHeHUs

2.3 TpuroHomeTpuyeckue ypaBHeHUs

2.4 [Toka3zaTenbHble U JorapumMUuecKre ypaBHeHUs

2.5 Llesbie 1 pOOHO-paIOHA/IbHBIE HEPABEHCTBA

2.6 WppaioHaibHble HepaBeHCTBa

2.7 [TokazaTtenbHble U JorapupMUUecKre HepaBeHCTBa

2.8 TpuroHomeTpuyeckue HepaBeHCTBa

2.9 Cucrembl 1 COBOKYITHOCTH YpaBHEHUU Y HepaBEHCTB

2.10 YpaBHeHMs, HEPaBEHCTBA U CUCTEMBI C TIapaMeTpamMu




2.11

Marpuiia cucTeMbl JTMHEHHBIX ypaBHeHU. Orpeienuresib MaTPULIbI

3 ®YHKIMU U TpaUKU
31 OyHKIMS, Crocobbl 3azaHus GyHKOUHM. ['padmk ¢yHKIMH. B3anMHO oOpaTHBIe
' ¢byHkuyy. UéTHble U HeuéTHble GyHKUMU. [lepuoguueckue QyHKLUM
Ob6nacTh ompefesieHUss W MHOXKECTBO 3HaueHWH CyHKUuM. Hynmu QyHKImu.
39 [TpoMeXXyTKM  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLMH.
' MakciMymMbl ¥ MUHUMYMBI (GyHKIMU. Hawbosblllee M HauMeHblliee 3HaueHHe
(yHKLIMM Ha MPOMeXXyTKe
33 CreneHHasi ¢QyHKLUSI C HaTypaJibHbIM U LejbIM MoKa3areneMm. E& cBoiicTBa U
' rpa¢uk. CoiicTBa U rpadMK KOpPHS N-OM CTerneHUu
3.4 TpuroHomeTpryeckue GyHKLIUH, UX CBOMCTBA U rpa(uKu
3.5 [TokasarenbHas u jorapudmudeckas GyHKLMH, UX CBOMCTBA U rpa(uKu
36 Touku paspbiBa. AcUMNTOTHI rpagukoB ¢yHKUMA. CBoiicTBa  (YHKLMH,
' HeTpepbIBHBIX Ha OTPe3Ke
3.7 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHKS IIOC/Ie0BaTeILHOCTEH
3.8 ApudmeTnueckas ¥ reoMeTpuueckasi mporpeccuu. PopmMysia ClI0XHbBIX MPOLIEHTOB
4 Hauasia MaTemaTHueckoro aHauusa
4.1 [TpousBogHas GyHKLMH. [Ipon3BOHBIE S/1eMEHTapHBIX (PYHKLUI
[TpyuMeHeHre TPOU3BOAHON K HCCAeJOBaHUIO (PYHKLMA Ha MOHOTOHHOCTh U
4.2 3KCTpeMyMbl. HaxoykieHue Haubosiblllero ¥ HauMeHbIllero 3HaueHus: QyHKIMU Ha
OTpe3sKe
4.3 [TepBoobpa3Has. MHTETpan
5 MHo>KecTBa U JIOTMKa
5.1 MHoXeCTBO, onepaluu Haji MHO)KecTBaMU. [TuarpamMmmel Ditiepa — BeHHa
5.2 Jloruka
6 BepoATHOCTE M CTaTUCTUKA
6.1 OrnrcaresnpbHasi CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaTopuka
7 ['eomeTpust
7.1 @Urypsl Ha MJI0CKOCTU
7.2 [IpsiMble ¥ MIJIOCKOCTH B IPOCTPaHCTBE
7.3 MHoOrorpaHHuKu




7.4

Tesia ¥ MOBEPXHOCTU BpalL|eHUs

7.5

KOOp,Z[I/IHaTbI " BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI JI1 YUUTEJIA

I PPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET
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