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INIOACHUTEJIBHASA 3AIINCKA

Pabouasi mporpamma yueOHOro Kypca «l'eomeTpusi» 0a30BOro ypOBHS /IS
obyuarommuxcst 10 —11 kaccoB pa3paboraHa Ha ocHOBe DefepabHOTO IOCy/1apCTBEHHOTO
o0Opa30BaTe/IbHOTO CTaHJapTa CpegHero obOImiero o0Opa3oBaHUs, C YYETOM COBpPEMEHHBIX
MUPOBBIX TpeOOBaHUM, TpebsB/seMbIX K MaTeMaTHUeCKOMY 00pa30BaHWIO, U TPaJULIUA
poccuiickoro obpa3oBanusi. Peanu3sarnus mporpaMMel o0ecrieurBaeT OBJaJieHHe KTFOUeBbIMU
KOMITeTeHL[USIMM, ~COCTAB/SIIOL[UMUA  OCHOBY [/Ii  CaMOPa3BUTHSI UM HENpepbIBHOTO
oOpa3oBaHusl, LIeJIOCTHOCTb OOLEKY/IbTYPHOTO, JIMYHOCTHOTO U TT03HABATeTbHOTO Pa3BUTHS
JTMYHOCTH 00YYaroIuXCsl.

OE/JIN N3YUYEHUSA YYEBHOI'O KYPCA

BakHOCTh yueOHOTO Kypca reoMeTpUd Ha YpPOBHe cpe/iHero obOijero obpa3oBaHus
00ycsioB/ieHa TIPaKTHUECKOW 3HAUMMOCTBIO MeTarnpe/IMETHBIX M TPeJMeTHBIX pe3y/IbTaToB
o0yyeHWs] TeOMETpUM B  HamNpaBleHWM JIMYHOCTHOTO  PAa3BUTHS  OOydaroImuXcs,
¢bopmupoBaHus (YHKLMOHATBHOM MaTeMaTUueckoll TIpPaMOTHOCTH, W3y4YeHUs [ApPYTryux
yueOHbIX JUCHUIUTHH. Pa3BuTHe y 00ydaromnxcs MpaBWIbHBIX TIPeJCTaBIeHU O CYIITHOCTU
Y TIPOUCXOXKIEHUM TeOMeTPUUecKUx abCTpaKIUi, COOTHOIIEHUU peabHOTO U WJeabHOro,
XapaKTepe OTPa)KeHHsI MaTeMaTUYeCKOW HAyKOHW SIBJIEHWM U TIPOLIeCCOB pealbHOTO MHUPa,
MecTe TeOMeTPUM B CHUCTeMe HayK W pOJId MaTeMaTU4ecKOro MOJIeTUPOBaHHs B HAayuyHOM
MO3HAHMM W B TPaKTHKe CrocoOCTByeT (OPMHUPOBAHHIO HAYYHOTO MHPOBO33DEHUSs
yUall[UXCsl, a TaK)Ke KaueCTB MbIIIeHUs], HeOOXOAUMBIX /ISl a[janTallid B COBPEMEHHOM
obiiecTBe.

T'eomeTpusi sIBsieTCS OIHUM W3 0a30BBIX TPEJMETOB Ha YPOBHe CpPeIHEero oOIero
obpa3oBaHus, Tak Kak obecrieuMBaeT BO3MOXXHOCTh U3yUeHHs KaK AUCLUTUINH eCTeCTBeHHO-
Hay4HOU HarpaB/eHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbliieHHe, (OpMUPyeMOe TPU U3yYeHHUH O0YYaroIUMKCS TIOHATUHHBIX
OCHOB TE€OMETPUM U TIOCTPOEHHWM IIeMOUYKU JIOTHUECKUX YTBEPXKAEHUH B XOfie peIlIeHus
reoMeTpUUeCKUX 3a/lauy, YMEHHWe BbIIBUTAaTh W OMPOBEpPraTh TUIIOTe3bl HENOCpPeICTBEHHO
WCIIOJIB3YIOTCS TIPDU PEIleHUH 3a/lau eCTeCTBEHHO-HAayYHOTO I[MKJ/a, B YaCTHOCTH U3 Kypca
(busuky.

YMeHre OpHUEHTUPOBAThCS B TPOCTPAHCTBE WrpaeT CYI[ECTBEHHYH) POJIb BO BCEX
obnacTsax JesaTenbHOCTH uesioBeKa. OpueHTal[usl uesloBeKa BO BPeMEHU M TIPOCTPAHCTBE —
HeoOXOZMMOe YC/IOBHE ero COIMAZbHOrO OBbITHS, (hOpMa OTpa)KeHHsI OKPY)KAIOIIero MHUpa,
YC/IOBHE YCIIEIIHOTO TIO3HAaHWsS W AaKTUBHOTO TIpeoOpa3oBaHMs JeHCTBUTEILHOCTH.
OnepupoBaHWe TMPOCTPAHCTBEHHBIMM 00pa3aMy OO0BeAUHSIET pa3Hble BUBl y4eOHOU U
TPY/IOBOM /IeATeIbHOCTH, SIBISIETCSI OAHUM M3 TIPOGeCCHOHATBbHO Ba)KHBIX KaueCTB, T03TOMY
aKTya/sbHa 3afaua (opMHpOBaHWs y OOyuyarOL[UXCS MPOCTPAHCTBEHHOTO MBIIIIEHUS KaK
Pa3HOBUAHOCTA 00OPa3HOTO MBILIIEHUSI — CYI[eCTBEHHOT0 KOMIIOHEHTa B TOATOTOBKE K
TIPaKTHUEeCKOH [IeSITelTbHOCTH TT0 MHOTHM HarlpaBJ/IeHUsIM.

Lens ocBoeHWss mporpamMmbl yueGHOro Kypca «['eomeTpusi» Ha 0a30BOM YpOBHe
obyueHusi — o01jeobpa3oBaTe/ibHOe U OOIEKY/IBTYpHOE pa3BUTHe OOyUarol[uXxcs uepes
obecrieyeHre  BO3MOXKHOCTH  TPUOOpeTeHHsT U UCIIOJIb30BaHUS ~ CHCTeMaTUYeCcKUX



reoMeTpuueCcKUX 3HaHUM U JeNCTBUM, crielfu(UUHbIX TeOMeTPHH, BO3MOXXHOCTU yCIEIIHOTr0
MIPOZIO/DKEHUsT 00pa3oBaHMsI TI0  CIIELUAJBbHOCTSM, He CBSI3aHHBIM C  TIPUKJIAJHBIM
WCII0/Ib30BaHHEM T€OMEeTPHH.

[Tporpamma 10 reoMeTpuu Ha 0a30BOM YpOBHe TpejHa3HayeHa /s 00ydJaromyxcs
CpefiHel IIIKOJIbI, He WCIBITHIBABIIMX 3HAUUTENbHBIX 3aTPyJHEHUN Ha ypOBHE OCHOBHOTO
obiriero obpazoeanusi. TakuMm ob6pa3oM, obyydarorrecs Ha 6a30BOM YPOBHe [JOJKHBI OCBOUTD
o01[ue MaTremMaTHueckre yMeHWs, CBsi3aHHbIe CO Crielii(MKOW reoMeTpurd U HeoOXOJuMbIe
JUIsl )KA3HU B COBpeMeHHOM obirectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTb W3YUHTh
reoMeTputo 0Oomee ray0OKO, eciM B JajbHEMIIeM BO3HUKHET HeoOXOAWMOCTh B
reoMeTpUUeCKUX 3HaHUSIX B TIPO(eCCHOHANBHOM /1esiTe/TbHOCTH.

HocTtkeHue  1|eld OCBOEHHUSI  TPOTPaMMbl  O0eCrieurBaeTcsl  pelleHHeM
COOTBETCTBYIOLMX 3aziau. [IpMOPUTETHBIMHM 3a/lauaMH OCBOEHHUs1 Kypca «['eomeTpuu» Ha
6a3oBoM ypoBHe B 10—11 kaccax siB/ISFOTCS:

e (opMHUpOBaHUE TIPeACTaBIEeHHsS O TeOMETPUM KaK uYaCTh MHUPOBOW KYJbTYPbl U

0CO3HaHUe eé B3aMOCBSI3U C OKPY>KaIOL[UM MHUDPOM;

e (hopMHUpOBaHMWE TIPEJCTABJIE€HUSI O MHOTOTPAHHUKAX W TejaX BpallleHUs KakK O
BOKHEUIINX MaTeMaTHUeCKuX MOJIe/sIX, TIO3BOJISIOIMX OMHWChIBATb U H3y4YaTh
pa3HbIe SIB/IEHUST OKPY KaIOLero MHUpa;

e (opMHpOBaHHE YMeHHsI pPaclio3HaBaTh Ha YepTeXax, MOJe/sX U B PeajibHOM MHUpe
MHOT'OTPDaHHHUKH 1 TeJla BpallleHus;

e OBJaJileHMe MeTOJaMH pellleHHs] 3a7au Ha TIOCTPOEHWs Ha u300pakeHUsX
TIPOCTPAHCTBEHHBIX (PUTYP;

e (hopMHUpPOBaHWE YMEHUsSI ONEPUPOBATh OCHOBHBIMU TOHSTHUSMH O MHOTOIDaHHHMKaX
Y TeJlaX BpAIlleHHsI U UX OCHOBHBIMU CBOWCTBAMU;

e OBJ/IfIeHHE aJrOPUTMaMH peIleHUs] OCHOBHBIX THITOB 3a/ja4; (hOpMHpOBaHUE
YMeHHsI TIPOBOJIUTH HEC/TIOXKHBbIE JI0Ka3aTe/bHble PacCyKAEHUs B XO/ie pelleHHs
CTepeoMeTPUUeCKHUX 3a/lau U 3a/lay C TIPAaKTUYeCKUM COZiep>KaHUEM;

® Da3BUTHE WHTE/VIEKTyaJIbHBIX W TBOPYECKUX CMOCOOHOCTeN 00yuarommxcs,
MO3HABATe/IbHOM  AaKTUBHOCTH, HCC/Ie/IOBAaTeTbCKUX  YMEHHWM, KPUTHYHOCTH
MBIIIIEHHS;

e (opMHupOBaHKe (PYHKI[MOHATLHOW 'PAMOTHOCTH, PEJIEBAHTHOW F€OMEeTPHH: YMEHHe
pacro3HaBaTh  TPOSIBJIEHUSI ~ T'€OMETPUUECKHUX  TOHATHH,  OOBEKTOB U
3aKOHOMEPHOCTeH B peasibHbIX JKMU3HEHHBbIX CUTYaLUsX W TMPH U3YUYEHHUH JPYTHX
yueOHbIX  TIpeJMETOB, TIPOSIBJIEHWSI  3aBUCUMOCTe U  3aKOHOMEPHOCTEH,
dbopMyMpoBaTh MX Ha SI3bIKe TEOMETPUM W CO37laBaTh TeOMeTpUYecKHe MO/IeIH,
MPUMEHSITh OCBOEHHBbIM T'eOMETPUUECKUH ammapar [y pelieHUs] TMPaKTHKO-
OPUEHTHPOBAHHBIX  3ajlau, HWHTEpPIIPETUPOBaTb W  OL|EHWBATh  TO/yYeHHbIe
pe3y/bTaThl.

OT/MUMTENILHOM  O0COOEHHOCTBIO TPOTPAaMMbI  SIBJISIETCS  BK/TIFOUEHHWE B KYPC
CTepeOMeTpUMM B Hauaje ero M3y4yeHWs 3ajlau, pelllaeMbIX Ha ypPOBHe WHTYWUTUBHOTO
MO3HaHWS, W oOrpejenéHHbIM 00pa3oM opraHuM3oBaHHas paboTa HaJ HUMH, UTO
CTMIOCOOCTBYIOT PA3BUTUIO JIOTUYECKOTO YW TIPOCTPAHCTBEHHOTO MBIIIEHUS, CTUMY/IUPYeT
MIPOTeKaHWe UHTYUTHUBHBIX MPOLIeCCOB, MOTUBHUPYET K AabHEHUIIeMy U3yUeHHIO TIpeiMeTa.



[IpeamnoureHue OTAAETCS HAr/sJHO-KOHCTPYKTUBHOMY MeTOoJy OOyueHHs, TO eCThb
TeopeTHYeCcKre 3HaHUS MMEIOT B CBOEM OCHOBe UyBCTBEHHOCTb IpeJMeTHO-TIPaKTHUeCKOU
JesTeqlbHOCTH. Pa3BUTHe TIPOCTPAHCTBEHHBIX TMPEJCTAaBIEHUM Y yualuxcsi B Kypce
CTepeOMeTpUM TIPOBOAWTCS 3a CUET peIleHWs 3alad Ha CO37aHHe TIPOCTPAaHCTBEHHBIX
o0pa3oB M 3a/lau Ha ONEepHpOBaHME ITPOCTPAHCTBEHHBIMM oOpa3zamu. Co3gaHue obOpasa
TIPOBO/IUTCSI C OTIOPOM Ha HArJ/IsiIHOCTh, a OTIePUPOBaHKe 00pa3oM — B YC/IOBUSIX OTBJIeUeHMUS
OT HarJIsiZIHOCTH, MBIC/IEHHOTO M3MeHEeHHUsI er0 UCXOJHOTO CO/lep>KaHMs.

OcHoOBHBIE COfepkaTesbHble JMHUM Kypca «['eomerpum» B 10-11 Knaccax:
«MHororpaHHUKu», «lIpsMble U MJIOCKOCTH B IIPOCTPAHCTBe», «Teja BpalljeHus», «BeKTopbl
Y KOOp/IMHAThl B MPOCTPaHCTBe». DOpMUpOBaHUe JIOTUYECKUX YMEHUM pacrpezesisieTcs He
TOJIBKO TIO CO/IepyKaTe/IbHBIM JIMHUSIM, HO U 10 roZlaM 00y4eHHs Ha YPOBHe cpefiHero o0Iero
obpa3oBaHwsl.

CopepkaHvie 0Opa3oBaHUsl, COOTBETCTBYIOIee TPeJMETHBIM pe3yJ/ibTaTaM OCBOEHUS
paboueil TporpamMmbl, pacrpefie/liéHHbIM TI0 ToZaM OOyueHHs, CTPYKTYPUPOBAHO TaKUM
obpa3oM, uTOOBI OB/aZieHHUe TeOMeTPUYECKUMH TIOHSATUSMU U HaBBIKAMU OCYIIECTBIISIIOChH
TOC/IeZIOBaTeIbHO U TOCTYTIaTeIbHO, C COOMI0JeHreM TPHUHLUIA TTPeeMCTBEHHOCTH, UYTOObI
HOBble 3HAHUs BK/IIOYAINCh B OOIIyI0 CHCTeMY TeOMeTPUUeCKUX IpeJCTaB/IeHnH
00yuaroImrXxCcsl, pacypsist U yriayoJisisi eé, 0Opa3ysi MPOUHbIe MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenne reometpuu oTBOAUTCS 2 yaca B Hefemto B 10 Kiacce v 1 yac B Hefiesir0 B
11  kmacce, Bcero 3a fABa rojga obyuenus - 102  yuebGHBIX  yaca.



COJAEPXAHME YYEBHOI'O KYPCA
10 K/ITACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHble TIOHAITHSI CTepeoMeTpud. Touka, MpsiMasi, IIJIOCKOCTb, IIPOCTPaHCTBO.
[TonsiTie 00 aKCMOMATHUYECKOM TIOCTPOEHHH CTepeoMeTpHHU: aKCHOMBbI CTEDeOMEeTPUH U
C/1e/ICTBUS U3 HUX.

B3aumHoe pacriosioykeHre NpsIMbIX B IPOCTPaHCTBE: MepeceKarolecs, napasieabHble
Y CKpellvBarolyecsi mnpsiMble. [lapasiienibHOCTb TMPSIMBIX U TIJIOCKOCTEH B TMPOCTPAHCTBeE:
rapasuiesibHble TIpsIMble B MPOCTPAHCTBe; TapasiellbHOCTb TPEX MPSIMbIX; TMapasiesbHOCThb
MPSIMOMl M TIJIOCKOCTU. YTJIbl C COHArpaB/ieHHBIMU CTOPOHAMU; YTOJl MEX[Y IpsIMbIMU B
npoctpaHcTBe. IlapanienbHOCT  TJIOCKOCTEN: Mapasie/ibHble TJIOCKOCTH; CBOMCTBA
napassiefbHbIX TI0CKOcTeil. IIpocTeiilliie TIPOCTPAaHCTBEHHblE (QUIypbl Ha IIJIOCKOCTHU:
TeTpasAp, Ky0, mapasuiesienuriei; TOCTPOEHUE CeYeHUH.

[leprieHAUKYSIPHOCTL TPSIMOM UM TVIOCKOCTH: TepreHAUKY/sipHble TpsiMble B
MPOCTPAHCTBe, TMpsiMble MapasiefibHble W TMepreHAUKY/spHble K TJIOCKOCTH, MPU3HAK
MepreHUKY/ISIPHOCTA TPSIMOM W TJIOCKOCTH, TeopeMa O TIpSIMOM TepreHAUKYJ/ISpHON
TMJIOCKOCTU. YTJIbl B POCTPAHCTBe: yroJl MeX/y MpSIMOi U MJIOCKOCTbIO; ABYTPaHHBINA YIo,
NTUHeNHBIN yro/1 IBYrpaHHOro yrJia. [lepreHAUKY/sp ¥ HaK/JIOHHbIE: pacCTOSIHUE OT TOUKH /IO
MJIOCKOCTH, PacCTOsiHWe OT MPsSMOM [0 TIJIOCKOCTH, MpOoeKiusi (Urypbl Ha IIJIOCKOCTb.
[TeprnieHAVKYISIPHOCTb TJIOCKOCTeM: TIPU3HaK TMepreHUKYISIPHOCTA [JBYX T[JIOCKOCTEM.
TeopeMa o0 Tpéx reprieHAUKYIspax.

MHororpaHHUKHU

[ToHsiTME MHOTOTpaHHMKA, OCHOBHbIE 3/IeMEHTbl MHOTOTDaHHUKA, BBIMYK/ble U
HeBBINYK/Ible MHOTOTPDaHHMKU; pa3BépTKa MHOrorpaHHUKa. [Ipu3ma: n-yrosibHasi NpusMa;
rpaHu YU OCHOBaHUSI MPU3MBbI; TIPsiMasi M HaK/IOHHAsi IPH3Mbl; O0KOBasi U T0/THasi TOBEPXHOCTh
nipu3sMmbl. [lapannenenure/i, MPsSIMOYTOJ/IbHBIN Tapasuiesnienumes; U ero coiicrea. [Tupamuza:
n-yrojibHasi IMpamMu/ia, TPAHU W OCHOBaHWE TTHUPaMH/IbI; OOKOBasi W TIOJTHAsl TIOBEPXHOCTh
NMUpaMU/Ibl; TIpaBW/IbHasg M ycCeuéHHasi NuUpamMuAa. OJeMeHTbl TPU3Mbl U THUPaMU/BbIL.
[IpaBUbHBIE MHOTOTPAaHHUKU: TTOHSITHE MPABUILHOIO MHOTOTPaHHMKA; TIpaBU/IbHAsK TIpHU3Ma
Y TIpaBWIbHasl MUpaMH/ia; TIpaBUIbHasi TpeyrojbHas MUpaMuja U TPaBUBHBIN TeTpas/p;
Ky0. IlpescTaBieHre O TPaBUIBHBIX MHOTOTDAaHHUKAX: OKTa3/p, AO/€Ka3lp U HMKOCAdIp.
CeueHusi MPY3MbI U MTUPaMU/BbI.

CuMMeTpusi B TIPOCTPAHCTBE: CUMMETPUSI OTHOCUTE/IbHO TOUKH, TIPSIMOM, TMIOCKOCTH.
OneMeHTbI CHMMETPHUH B NMMPaMKU/iaX, rapasuiesernnuresiax, paBUIbHbIX MHOTOIpaHHUKAX.

BbIunc/ieHre 3/1eMEHTOB MHOTOTDAaHHHMKOB: pé&0pa, AuaroHamd, yribl. [lnomazab
OOKOBOI TIOBEpPXHOCTU W TIOJTHOWM TIOBEPXHOCTU TIPSIMOM TIPH3MBbI, ILJIOIIQ[b OCHOBAHUM,
TeopemMa O OOKOBOW TMOBEPXHOCTH TIPsMOM TpusMmbl. [lnoiiags G0KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPaBU/IbHOM NTMPaMU/bl, TeOpeMa O MJIoLau yCceuéHHOW nupaMu/el. [ToHsTrue
00 06Bpéme. OOBEM MTUPaMH/IBI, TIPU3MBL.

[Togo6HeIe Tena B mpocTpadcTBe. COOTHOIIEHUS] MeXAY TUIOLASIMH TIOBEPXHOCTEH,
00bEéMaMM MOJO0OHBIX TeJl.



11 KJTACC

Te/a BpaljeHus

[unuHapuyeckas TOBEPXHOCTb, 00pasyolye I[WIMHAPUUYECKOW TMOBEPXHOCTH, OCh
LWIMHAPUYECKOW TioBepXHOCTH. LlwiuHAp: ocHoBaHMsT U OOKOBasi TOBEPXHOCTb,
obpa3ytolrast ¥ 0Cb; IIOI[aZlb OOKOBOM 1 TIOJTHOM TTOBEPXHOCTH.

KoHunueckasi TOBepXHOCTb, 00pa3yrole KOHUYEeCKOW MOBEPXHOCTU, OCh U BepIIMHA
KOHMYeCcKOUW moBepxHocTd. KoHyC: ocHOBaHMe W BepIlMHA, 0Opa3yroiias U OCb; TUIOLA/[b
OOKOBOI U TIOJTHOM TIOBEPXHOCTH. Y CeUEHHBIM KOHYC: 0Opa3yroliye U BbICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCTb.

Cdepa u map: LeHTp, paguyc, AUaMeTp; IIolla[b MoBepxHOCTU cdepbl. B3anmHoe
pacriosioykeHue cdepsl U MIOCKOCTH; KacaTe/ibHasi IJIOCKOCTH K cdepe; Tuioab chepsl.

N306paskeHue Tes BpalljeHHsI Ha MJIOCKOCTU. Pa3BépTKa LWIMHAPa U KOHYCa.

KombuHarmu Tes BpalieHusi 1 MHOTOTPDAaHHUKOB. MHOTOTPaHHUK, OMUCAaHHBIN OKOJIO
cdepsl; cdepa, BrivcaHHasi B MHOTOT'PAHHUK, W/ TeJI0 BpallleHusl.

[TousiTne 06 o6béMe. OcHOBHBIE CBOWCTBA 00BEMOB Tesn. Teopema 006 o0O0BEMe
MIPSIMOYTOIBHOTO TIapasuiesienureia v caefcTBUs U3 Heé. O0bEM LUIMH/PA, KOHyca. OO0béM
11apa U rioiaab cepsl.

[TomobHbIe Tena B rpocTpaHcTBe. COOTHOIIEHUS MEXY TUIOMIAZSIMUA TTOBEPXHOCTEH,
00BbEMaMH MOI0OHBIX TeJl.

Ceuenusi UuaMHApa (TMapasvielbHO M TEPHeHUKY/ISIPHO OCH), CeueHUsi KOHyca
(mapanienlbHOE OCHOBaHUIO U MPOXO/siiiiee uepe3 BepllrHY ), CeueHus 11apa.

BeKTOpbI 1 KOOPUHATHI B MPOCTPAHCTBE

BekTop Ha T/OCKOCTH W B TipocTpaHcTBe. CJio’KeHHWe U BbIUMTAHHE BEKTOPOB.
YMHOKeHue BeKTopa Ha 4uc/o. Pa3nokeHre BeKTOpa 1Mo TPEM HEKOMIIaHaPHBIM BeKTOpaM.
[MpaBuio napannenenureza. PellieHre 3a7jau, CBsi3aHHBIX C IPUMeHeHWeM TPaBUJI J1eHCTBUIN
¢ BeKTOpaMu. [IpssMOyrosibHasi cCMcTeMa KOOPJAWHAT B MIPOCTpaHCTBe. KoopAWHATHI BeKTopa.
[Tpocreiiiivie 3aslaud B KOOpAWHATaX. YTOM MexJy BekTopamu. CKassipHOe NpOu3Be/leHUe
BEKTOPOB. BhIunc/ieHUe yrjioB MexAy NpsSMbIMU U TJI0CKOCTSIMU. KoopvHaTHO-BEKTOPHbBIN
MeTO[| rnpu pelleHun reoMeTpUUeCcKux 3a/au.



INTIAHUPYEMBIE PE3YJIbTATBI
JINUHOCTHBIE PE3YJ/IbTATDBI

JInuHOCTHBIE pe3y/bTaThl OCBOEHUS MPOrpaMMbl yueOHOTO Tpeamera «MaremaTrhKa»
XapaKTepU3yHTC:

I'paxaHcKoe BociuTaHue:

CcOpMUPOBAHHOCTHIO TPAKAAHCKOW TMO3ULUKM O0yYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT0 UJjieHa POCCUMCKOro oOIlecTBa, TNpeACTaB/IeHHeM O MaTeMaTUYecKuX
OCHOBax (YHKLIMOHUDOBaHUSl DPA3/MUHBIX CTPYKTYp, SIBJIEHWW, MPOLeAYyP TIPaKAaHCKOro
obujectBa (BBIOOpBI, OIpPOCHI W Tp.), YMEHWEM B3aMMO/I€HCTBOBATh C COLMATbHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX (PYHKLUSIMU U Ha3HAUEHHEM.

IlaTpuoTHueckoe BoCIUTaHUE:

chOpPMHPOBAHHOCTbID ~POCCHUHCKON TPaKAAHCKOW WAEHTUYHOCTH, YBa)KEHUsl K
MPOLUIOMY UM HacCTOSILL|eMYy pPOCCHUHCKOM MaTeMaTUKW, L|eHHOCTHbIM OTHOLIeHHeM K
JOCTIKEHUSIM POCCUMCKMX MaTeMaTUKOB U DPOCCHMMCKOM MareMaTHU4eCKOM IIKOJblL, K
WCI0/Ib30BaHMIO 3TUX JOCTMXKEHUM B IPYTUX HayKaX, TEXHOJIOTHSX, Chepax SKOHOMUKHU.

JlyX0BHO-HPAaBCTBEHHOr0 BOCIIUTAHHUA:

OCO3HAaHWEM [YXOBHBIX 1|eHHOCTeld pOCCHICKOro Hapoja; C(GHOpMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAaHMS, 3TUUECKOTO T[IOBEJEeHMs, CBA3aHHOIO C MPaKTUUeCKHUM
NpUMeHeHeM [JOCTU)KeHUM HayKH U [iesiTe/IbHOCTbI0 YU8HOT0; 0CO3HAaHKEeM JIMUHOTO BKJIaja
B TIOCTPOEHUEe YCTOWUYHMBOTO Oyay1iero.

JcTeTnuecKoe BOCIUTaHKe:

3CTeTUYECKUM OTHOLIeHWeM K MHpYy, BK/IKWOUas SCTeTHKY MaTeMaThuecKux
3aKOHOMepPHOCTel, OOBEeKTOB, 3a/lay, PpellleHWid, pacCy>KIeHWW; BOCIPUMMYHMBOCTBIO K
MaTeMaTUueCKUM acrekTaM pas3/inyHbIX BU/I0B UCKYCCTBaA.

du3snyeckoe BOCIIUTaAHHE:

c()OpMHPOBAHHOCTBKD YMEHUSl TPMMEHSITb MaTeMaTHyecKue 3HaHWsl B HHTepecax
310poBOTO 1 Ge3omacHOro obpasa )KM3HHW, OTBETCTBEHHOTO OTHOIIIEHHS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUe, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U OTJbIXA, Pery/sipHas Gpu3nueckas
aKTMBHOCTb);  (DU3MYECKOrO0  COBEpLIEHCTBOBAHMS, TPU  3aHATUSIX  CIIOPTHMBHO-
03/I0POBUTE/TbHON J1eSITE/IbHOCTHIO.

TpyaoBoe BocIiuTaHKe:

TOTOBHOCTBIO K TPYZY, OCO3HAHMEM LIEHHOCTH TPY/I0/IF00UST; MHTEPECOM K pa3/IMuHbIM
chepam 1poeCcCMOHANBLHOM  [IeSTe/IbHOCTH, CBSI3aHHBIM C  MaTeMaTMKOM U eé
TIPUJIOYKEHUsIMH, YMeHHWeM COBepIllaTh OCO3HaHHBIM BbIOOp Oyayleil mipodeccuu u
peanu30BbIBaTh COOCTBEHHbIE >KWU3HEHHbIE [I/IaHbI; TOTOBHOCTBIO U CIOCOOHOCTBIO K
MaTeMaTHUYeCKOMYy 00pa30BaHHMI0O M C€aMOO00pa30BaHWIO Ha TIPOTSDKEHWUM BCEW KU3HU;
TOTOBHOCTbIO K AKTMBHOMY YyUYaCTHIO B DelLleHWM NPaKTUUeCKHUX 3aZiau MaTemMaThUuecKou
HarpaB/IeHHOCTH.

JK0/I0rn4ecKoe BOCIUTaHue:

Cc(OPMHUPOBAHHOCTBLIO 3KOJIOTMUECKOW KYJ/bTYPbl, IOHUMaHUEM B/MSHUS COLMA/IBHO-
5KOHOMHYECKHUX TPOLIeCCOB HAa COCTOSIHME MPUPOJHOW U COLMAIBbHOM CpeJibl, 0CO3HaHUEM
rii00asbHOTO  XapakTepa 9SKOJOTMYeCKMX Mpo0sieM; OpHWeHTalMeldi Ha TpUMeHeHue



MaTeMaTHUeCKWX 3HAaHWW [/l pellleHds] 3afauy B 00JIaCTM  OKpY)Karolled cpejipbl,
MJIaHUPOBAaHMSI MIOCTYTIKOB M OLIEHKW X BO3MOJKHBIX TIOC/I€ICTBUMN /11 OKPY KaroLei cpe/ibl.

IleHHOCTH HAYYHOT0 MO3HAHUA:

Cc(OPMHPOBAHHOCTBI0 MHPOBO33pEHHs], COOTBETCTBYIOLL[ETO COBPEMEHHOMY YPOBHIO
pa3BUTUsS HayKU W OOIeCTBEHHOM MpaKTHKH, MOHMMaHWeM MaTeMaTHUeCKOM HayKu Kak
cdepbl YeyloOBEUECKOW [esiTe/IbHOCTH, 3TaroB e€ pa3BUTUSI M 3HAUYMMOCTH [Ji1 pa3BUTHUSA
L[MBU/M3al[MHM; OBJa/IeHHeM SI3bIKOM MaTeMaTUKU W MaTeMaTHyecKol KyJbTypoill Kak
CpeZCTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYILeCTBJISATh NTPOEKTHYIO U UCCJ/Ie0BaTebCKYIO
JlesiTeIbHOCTh UHIMBU/ya/IbHO U B TPyMIIe.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MertaripegMeTHble  pe3yJbTaTbl  OCBOEHUSI TIPOrpaMMbI  yueOHOTO  TipeamMeTa
«MaTteMaTHKa» XapaKTepU3YIOTCS OBJIaZieHHeM YHUBEPCAJbHBIMH NO3HA8ame/AbHbIMU
OelicmeusiMu, YHUBEPCA/bHbIMU ~KOMMYHUKAMUBHbIMU  OelicmeusiMu, — yHUBepCaabHbIMU
pe2yasimueHbIMU OelicmausimMu.

1) YHueepcanbHble no3HaeamesbHble Oelicmeusi, obecneuusarom ¢opmuposaHue
0a308bIX KOZHUMUBHbIX hpoyeccos obyuarowuxcs (oceoeHue Memooo8 NO3HAHUS
OKpyJicarouje2o Mupd; npuMeHeHue /02UuYecKux, uccaedosamenbCKUX onepayuli, ymeHuil
pabomamb ¢ uHpopmayuet).

Ba3oBble loruueckue JeiCTBUs:

® BBISIB/IIT W XapaKTepPU30BaThb CYIeCTBEHHble TIPU3HAKA MaTeMaTUYeCcKUX
00BEKTOB, TOHATUM, OTHOIIEHWH MeXAy TOHATUAMH;  (hOPMYIUPOBATh
oTipejie/IeHUs TIOHSATHH; YCTaHaB/IWBaTh CYIeCTBEHHBIN MPU3HAK KIacCU(UKaLvY,
OCHOBaHWs /7151 0060011IeHNsT U CPaBHEHUsI, KPUTEPUHX TIPOBOIUMOTO aHa/TN3a;

e BOCIIPUHMMAaTh, (POPMY/IMPOBaTh U MPe0OPa30BLIBATh CYXKIEHUS: YTBEPAUTE/bHbIE
Y OTpUlLlaTe/IbHbIe, e JUHUYHbBIE, YACTHBIE U 001I[1e; YC/IOBHBIE;

® BBLISIB/IITh MaTeMaTHUeCKre 3aKOHOMEPHOCTH, B3aMMOCBSI3W U TIPOTUBOpPEUUs B
dakTax, [JaHHBIX, HaOMIOJEHUSX U YTBEP)KIEHUsX; Tpejjaratb KPUTEPUU [I/st
BbISIBJIEHHS 3aKOHOMEPHOCTeH 1 NTPOTUBOPEUYMH;

e JeflaTb BBIBOJBI C WCIIO/JIb30BaHWEM 3aKOHOB JIOTHKH, [IeIYKTHUBHBIX U
WH/IYKTUBHBIX YMO3aK/TFOUeHUH, YMO3aK/TIIOUeHHH 110 aHa/IOTUH;

® TIPOBOJUTH CaMOCTOSITeJIbHO /IOKa3aTe/JibCTBA MaTeMaTUYeCKHX YTBEP>KIeHUH
(MpsiMBle ¥ OT TIPOTUBHOTO), BHICTPAMBATh apTyMEHTALUIO0, IPUBOJUTL TIPUMEPHI U
KOHTPITPUMEPLI; 000CHOBBLIBaTh COOCTBEHHBIE CY)K/I€HHS 1 BBIBO/BI;

e BbIOMpaTh Criocob peleHUss yueOHOM 3aJaun (CpaBHMBATh HECKOJIBKO BapHMaHTOB
pellleHUsi, BbIOMpaTb Haubosiee TIOAXOAAIIMA C YUETOM CaMOCTOSITeNTbHO
BbI/IeJIEHHBIX KDUTEPHUER).

Ba3oBble ucciesoBaTe/bCKHe AeCTBUS:

® ICTO/Ib30BaTh BOMPOChl KakK HCC/Ie/JOBaTe/IbCKUM  WHCTPYMEHT  ITI03HaHUS;
dbopmMynMpoBaTh  BOTPOCHL,  (DUKCUpPYIOIKe  TPOTHBOpeure,  Ipobsemy,
yCTaHaB/IMBaTh UCKOMOe W JaHHOe, ()OpMHUPOBaTh THUIOTe3y, apryMeHTUPOBaTh
CBOIO TIO3ULINI0, MHEHUE;



MIPOBOZIUTE CAMOCTOSITE/IbHO CIJIAHUPOBAHHBINA 3KCIIEPUMEHT, UCC/Ie[OBaHHE I10
YCTaHOBJ/IEHUIO OCOOEHHOCTeH MaTeMaTU4YeCKOro O0BeKTa, sIBJIeHWs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXy 00beKTaMH, SIBJIEHUSIMH, TIPOLIECCAMM;
CaMOCTOSITeNTIbHO  (hopMy/IMpoBaTh 00OOIIEHHUST W BBIBOABI TI0  pe3y/bTaTaM
NPOBEJJIEHHOTO  HAOJIOZIEHUs,  WCC/Ie[O0BaHUs,  OLIEHWBATh  [JOCTOBEPHOCTH
TIOJTyUeHHBIX Pe3y/IbTaTOB, BBIBO/IOB U 0000ITIeHNT;

MIPOTHO3UPOBAaTb  BO3MOXKHOE  Pa3BUTHE TIPOIeCCa, a TakKe BbIJBUTATh
TIPE/TIOIOXKEHHS O €T0 Pa3BUTHU B HOBBIX YC/IOBUSIX.

Pabora ¢ uHdopmarueii:

2)

BBISIBJIATE JeULUTHI MHGOPMAIUH, JaHHBIX, HeOOXOAUMBIX [Jii OTBETa Ha BOTIPOC
Y [/ pellieHusi 3a[jauu;
BbIOMpaTh WHGOpPMALMI0O W3 MCTOUHWUKOB PAa3/MUHBIX THIIOB, aHAJU3UPOBATh,
CUCTeMaTH3UPOBaTh U UHTEPIIPeTUPOBATh MH(OPMALIUIO Pa3/MyHbIX BUAOB U (hopM
ripe/iCTaB/IeHMUS;
CTPYKTypHpOBaTh HWHGOpMaIMio, TMpeACTaBIsATL e€ B pas3duHbix (opmax,
WJUTIOCTPUPOBATh rpadruecky;
OLIeHHMBATh HAJE&KHOCTh WH(OpPMAIMM M0 CaMOCTOSITe/IbHO ChOPMY/IHPOBAHHBIM
KPUTEPUSIM.

YHueepcanbHble KOMMYHUKAMueHble Oeticmaus, obecneuugaiom

C(hOpMUPOBAHHOCMb COYUA/NbHBIX HABLIKO8 0OYUAIOWUXCSL.
O6meHue:

BOCIIPUHUMAaTh U (OPMY/IMPOBaTh CYyXKJEHHsSI B COOTBETCTBUM C YCJIOBUSIMM U
1[eJIIMU OOIIIeHUS; ICHO, TOUHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
W TIMCbMEHHBIX TeKCTax, /[laBaThb TIOSICHEHUs 110 XOJAYy PpelleHus 3a/jauy,
KOMMEHTHPOBATh M0JyuYeHHbIN pe3y/ibTar;

B Xoze oOCyXZeHUsi 3aJaBaTb BOMPOCHI IO CYIIECTBY OOCY>KJaeMOH TeMBbl,
npobsiemMbl, pelllaeMOl 3alauM, BbICKa3bIBaTh W/leM, HalleJleHHble Ha TIOMCK
pellieHus; COMOCTaB/sITh CBOM CYXKJEHUSI C CYXJEHUSIMU APYTUX YyUaCTHUKOB
auanora, oOHapy>KUBaTh pa3/uuude U CXOJCTBO TO3HWI[UM; B KOPPEKTHOW (opme
¢dhopMyMpoBaTh pa3HOT/IACHsl, CBOU BO3pa’kKeHUs;

NpeJCTaB/siTh pe3y/bTaThl pelleHusi 3a/laud, SKCIepUMeHTa, MCC/ieloBaHMUs,
MPOEeKTa; CaMOCTOSITe/IbHO BbIOMpaTh ¢opMar BBICTYIIEHHWsT C YUETOM 3afau
ripe3eHTalMi U 0COOEHHOCTel ayJUTOPUH.

CoTpyaHHUYecTBO:

TTOHMMAaTh W UCTI0JTb30BaTh MTPEUMYIIeCTBa KOMaH/IHOW U WHAWBUYaTbHOU paboThI
MPU peIleHUH YyueOHBbIX 3a/jau; TIPUHUMAThL 1[e/lb COBMECTHOM IesiTelTbHOCTH,
MIaHUPOBaTh OpraHU3al[Mi0 COBMECTHOW paboThI, pacrpefensTh BUIbl paboT,
JIOTOBapUBATLCs, 00CY)X/JaTh TMpPOLIECC W pe3ysbTaT paboTel; 00001aTh MHEHUs
HECKOJIbBKUX JTFO/IeH;

yuacTBOBaThb B TPYIIOBBIX ¢opmMax paboTel (00CyXaeHUs, OOMeH MHEHWH,
«MO3TOBBIE IITYPMbI» U WHbBIE); BBITIOJHITH CBOIO UaCThb PAabOTHI U KOOPAUHUPOBATh
CBOU JIEUCTBUS C APYTUMH UjieHaMH KOMaH/Ibl; OLIEHUBaTh KaueCTBO CBOEro BK/Ia/ia



B 00mMiA TIPOAYKT TIO0 KpUTepusiM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3alMO/IeMCTBUS.
3) YHusepcanbHble pezynsimueHble Oelicmeusi, obecneuusaiom ¢opmuposaHue
CMbIC/N08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.

Camoopranu3anms:

®  COCTaBJISATH TUIaH, a/lTOPUTM DPelleHUs 3aJjauu, BIOUpaTh Criocob pereHusi C
yUéTOM MMEIOLIUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBaTh
1 KOPPEeKTHPOBaTh BapUaHThI pellleHui ¢ YuéToM HOBOM MH(OpMaLIUH.

CaMOKOHTPOJIb:

e B/aJeThb HaBbIKAaMHU II03HaBaTe/JbHOW pedieKCHH KaK OCO3HAaHUs COBepIIaeMbIX
JEeNCTBUN U MBICJIUTE/ILHBIX TIPOL[ECCOB, WX Ppe3y/bTaTOB; BaZieTb CIIOCO0aMu
CaMOMNpOBEPKH, CAMOKOHTPOJIS TIpoLiecca U pe3y/bTaTa pellleHus MaTeMaThyecKoi
3ajauy;

e TIpeJBH/IETh TPYJHOCTH, KOTOpble MOTYT BO3HUKHYTb TIPH peIIeHWH 3a/jauu,
BHOCUTH KOPPEKTUBBI B JIeATe/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/ILCTB, [JaHHBIX,
Hal/IeHHBIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

e Ol|eHMBaThb COOTBETCTBHE pe3yJsibTaTa Lield W YCIOBUSIM, OOBSICHATH TPUYMHBI
JOCTVDKEHUS] UM HeIOCTHKeHUsI Pe3y/IbTaTOB JIesTeIbHOCTH, HaXOAWUTh OIIMOKY,
[laBaTh OLIEHKY NMPUOOPEeTEHHOMY OTIBITY.

INIPE/IMETHBIE PE3YJ/IbTATDI
10 K/TACC

OrneprpoBaTh MOHATUSIMU: TOUKA, MpsiMasi, IJIOCKOCTb.

[IpyMeHATb aKCHMOMBI CTEPeOMeTPUM W CAeACTBUS W3 HUX TIPpU  pellleHuur
reoMeTpuuecKux 3a/au.

OrnepupoBaTh MOHSTUSIMU: Tlapajyile/IbHOCTh M TePHeHAUKY/ISIPHOCTb TIPSIMBIX U
TIJIOCKOCTEH.

KnaccuguipoBaTh B3aMHO€e pacriosioyKeHue MPsSIMbIX U MJI0CKOCTel B TIPOCTPAHCTBe.

OmnepupoBaTh TOHSATHSMU: [JBYTPaHHBIA yTO/, TPaHH [JBYTrPaHHOrO yrja, pebpo
JIBYTPAHHOTrO yIJIa; IMHEeHWHbIN yro JBYTPAaHHOrO yTJia; TpajlyCcHasi Mepa IByrpaHHOrO yrJa.

OrnepupoBaTh MOHATHUSMU: MHOTOTPAaHHUK, BBINYKJ/IbIA U HEBBITYKJ/IbIM MHOTOIPaHHUK,
371eMeHTbl MHOTOTPaHHUKA, TTPaBU/IbHBIM MHOTOTPDaHHUK.

Pacrio3HaBaTh ~ OCHOBHble  BW/Ibl  MHOTOTPAHHUKOB  (TIMpamMu/a; rpu13Mma,
MIPSIMOYTO/bHBIN Tlapasuiesnenure], Kyb).

KnaccubuimpoBath MHOTOTDAaHHWKH, BbIOMpas OCHOBaHUS /il K/aacCUGMHUKAI[UM
(BBITIyK/Ible U HEBBINMYK/Ible MHOTOTPDAHHMKY; TPaBU/IbHbIe MHOTOTPAaHHUKM; TIpsiMble U
HaKJ/IOHHbIe TIPU3MBI, Tapa’siesiennurie/ibl).

OrnepupoBaTh MOHATUSIMU: CeKyIliasi TIJIOCKOCTb, CeueHHe MHOTOIPaHHUKOB.

OOBSICHATD TTPUHITUTIBI TIOCTPOEHUST CEUeHUM, UCITO0/Ib3YST METO/] CJIeZIOB.

CTpouTh CeueHUsI MHOTOTPaHHHMKOB METOJOM CJIe[JOB, BBINOMHATL (BBIHOCHBIE)
TIJIOCKHE UepTeXXH U3 PUCYHKOB MPOCTLIX 00BEMHBIX (DUTYD: BUJ, CBEPXY, COOKY, CHU3Y.



Pemmate 3aaud Ha HaxOXK/eHHWE TeOMeTPUUeCKHWX BeJIMUMH 10 obpa3iaMm Wiu
aJIrOPUTMaM, TIDUMEHSISi U3BECTHble aHaIUTUUYeCKre MeTO/bl TPU DelleHWH CTaHAAapTHBIX
MaTeMaTUUeCKUX 3a/lau Ha BbIYMC/IEHHWE PacCTOSIHUN MeXKAy ABYMsI TOUKaMH, OT TOUKU /10
MIPSIMOM, OT TOUKHU 10 TIJIOCKOCTH, MEXXAY CKPellBaIIIUMHUCS TIPSIMbIMHU.

Pemmath 3aaud Ha HaxOXK/IeHHWE TeOMeTPUUeCKHWX BeJIMUMH 10 obpa3iaMm Wiu
aJIfOPUTMaM, TIPUMEHSISi U3BECTHble aHaIUTUUYeCKHe MeTO/bl TPU DelleHWH CTaHAAapTHBIX
MaTeMaTUUeCKUX 3a/lau Ha BBIUKC/EHUE YIJIOB MEXy CKPeIUBaIOIIUMUCS TIPSIMbIMHU,
MeX/1y TIPSIMO# U TJIOCKOCTBIO, MEX/y T/IOCKOCTSIMU, ABYTPAHHBIX yTJIOB.

BbruncsiaTe 065EMBI U /101 TIOBEPXHOCTeM MHOTOTPAaHHUKOB (TIpU3Ma, TTUpaMK/ia)
C mpuMeHeHHeM (OPMYJ; BBIUMC/ISATH COOTHOILEHHWS MeXAy TUIOMAZsMHU TIOBEPXHOCTeH,
00bEMaMH MOZ0OHBIX MHOTOTPAaHHUKOB.

OmnepupoBaTh TIOHSATUSIMUA: CUMMETpHs B TPOCTPAHCTBE; L[€HTP, OCh U TIJIOCKOCTh
CUMMETPUH; LIeHTP, 0Cb U TVIOCKOCTh CHMMETPHUH (DUTYDBI.

W3BnekaTh,  mpeoOpa3oBbIBaTh UM HWHTEPHpPETUpPOBaTh  WHGOpPMALMIO O
MPOCTPAHCTBEHHBIX TeOMEeTPUUECKUX (PUTypax, Mpe/CcTaBIeHHYI0 Ha YepTeXkaxX U PUCYHKaX.

[IpumeHsTh TeoMeTpuueckue (akThl [Js pelleHus CTepeoMeTpUUYecKuX 3ajad,
TIpe/TIo/araroX HeCKOIBKO II1aroB PelleHus], eC/Id YCIOBUs TIPUMeHeHUsI 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHSTH TIPOCTeMIIIMe MPOorpaMMHbIe CPe/ICTBA U 3/IeKTPOHHO-KOMMYHUKAI[UOHHEIE
CUCTeMBbI TIPY PellieHUH CTepeoMeTPUUeCKUX 3aziau.

[TpuBOAUTL TpPUMeEpPbI MaTeMaTHUECKHWX 3aKOHOMEPHOCTeH B TIPUPOJe U >KW3HH,
pacrio3HaBaTh MposiB/ieHNe 3aKOHOB reOMeTPUM B UCKYCCTBe.

[TpuMeHSTH TI0/yUYeHHbIe 3HAHUSI Ha TIPAKTUKe: aHAa/IM3UPOBaTh peasibHble CUTyalluu U
MPUMEHSITh ~M3yueHHble TIOHATHSI B TpOIjecce TIOMCKA pelleHds MaTeMaTH4eCKH
chopMyMpoBaHHOU MPOOIEMBI, MO/IE/TUPOBATL peasibHble CUTYal[UH Ha SI3bIKe TeOMeTPHH,
HCC/IeI0BaTh TIOCTPOEHHBIE MO/IeIA C UCII0/Ib30BaHUEM TeOMEeTPHUUeCKUX TIOHSITUA U TeOpeM,
amnrapara aireOpbl; pellaTh MpPaKTHUECKWe 3a/laud, CBsI3aHHbIE C HAXOXKIEHUEM
reoMeTpUUeCKHX BeJIMUMH.

11 K/ITACC

OnepupoBaTb  TOHSATUSMU:  LWIMHJApPUUECKasi  TOBEPXHOCTb,  obOpasymolue
[[WIMHADUYECKOW TIOBEDXHOCTH; I[WIMH/D; KOHWUYECKass TIOBEPXHOCTb, oOpa3ytolue
KOHUUECKOU TTIOBEPXHOCTH, KOHYC; chepruyecKast TOBEPXHOCTb.

Pacrio3HaBath Tena BpailleHus (LIWJIMHJP, KOHYC, cdepa U 11ap).

OO6mBsicHATH CrIOCOOBI MOJTyUeHH s TeJl BpalljeHusl.

KnaccugunmpoBats B3aMHOe pacrosioyxeHue chepbl U MJI0CKOCTH.

OnepupoBaTh MOHATHSIMU: I1IaPOBOM CETMEHT, OCHOBaHKME CETMEHTa, BLICOTAa CETMEHTa;
II1apOBOM C/I0M, OCHOBaHHe I1apOBOT'0 CJI0sl, BBICOTA I1apOBOTO C/I0S1; I1IapDOBOM CEKTOP.

Boruncniare 06BEMBI U TIIOL[A/IA TTIOBEPXHOCTeH TeJl BpalljeH!sl, FeOMeTPUUYeCKUX TeJl C
ripuMeHeHreM (HOPMYJI.

OnepupoBaTh MOHATHSMU: MHOTOTPaHHUK, BIHMCAHHBIM B C(hepy M OMUCAHHBIN OKOJIO
cdepsr; cdepa, BrivicaHHasi B MHOTOT'PaHHUK WJTH TeJI0 BpallleHusl.



BbIUKC/IATE COOTHOLIIEHUS MeXXAY TUIOLIAIIMU TTOBEPXHOCTel U 00bEMaMu MOA0OHBIX
TeJl.

N300pakaTh M3yuyaemble (Urypbl OT PYKH U C TIPUMEHEHHEM IPOCTBIX UEePTEKHBIX
WHCTPYMEHTOB.

BhINOMHATE (BBIHOCHBIE) TIJIOCKKE UepTeXU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX (UTYP:
BU/I, CBepXY, COOKY, CHM3Y; CTPOUTDb CeueHUsi Tesl Bpall[eHHs].

V3BnekaTh,  WHTEPIIPETHPOBaTH W TpeoOpa3oBbiBaTh ~ WHGOPMALMIO O
MPOCTPAHCTBEHHBIX TeOMeTPUUeCKUX (PUrypax, Mpe/CcTaB/IeHHYI0 Ha YepTeXKax U PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B TIPOCTPAHCTBE.

BLITIONMHATE JeMCTBUSL CJIOKEHUSI BEKTOPOB, BBIUMTAHWS BEKTODOB W yMHOXKEHUS
BEKTOpa Ha UKC/I0, O0BSACHATh, KAKUMU CBOMCTBAMU OHU 00/1aJjaf0T.

[TpumeHSTH MpaBU/IO Tlapasuieienunesa.

OnepupoBaTh MOHSATUSIMU: [I€KaPTOBbI KOOPAWHATHI B IMPOCTPAHCTBe, BEKTOP, MOAY/Ib
BEeKTOpa, PAaBeHCTBO BEKTOPOB, KOODAWHATHI BEKTOPA, Yrojl MeXAy BEeKTOpaMH, CKassipHOe
Tpor3Be/ieHre BeKTOPOB, KOJIJTMHeapHble ¥ KOMIIJIaHapHbIe BEKTOPHI.

HaxoauTh cymMMy BEKTOPOB M TIpOM3Be[ileHHMEe BeKTOpa Ha UHWC/IO0, Yroja Mexay
BEeKTOpaMH, CKaJiipHOe TIPOM3BeZieHHe, PACK/Ia/bIBaTh BEKTOD 10 [IBYyM HEKOJUIMHeapHbIM
BeKTOpaMm.

3a/jaBaTh TJIOCKOCTh YPaBHEHUEM B [IeKapTOBOM crcTeMe KOOpAUHaT.

[IpumeHsTh TeoMeTpuueckue (akThl [T pellieHus CTepeoMeTpUUYecKUx 3ajad,
TIpe/TIo/IararoIIiX HeCKO/IBKO II1aroB PeIleHus], eC/Id YCIOBUs TIPUMEHEeHHs 3a/laHbl B SIBHOW
dbopme.

Pemmate rmpocreliiiiie reoMeTpuueckde 3aJ@aud  Ha TIpUMeHeHHe BeKTOPHO-
KOOp/IMHAaTHOTO MeTo/ja.

Pemmate 3asauM Ha /I0Ka3aTeJIbCTBO MaTeMaTHUeCKHWX OTHOIIEHWM U HaXOXKIeHue
reOMeTPUUeCKUX BeMUMH TI0 00pasijaM WM aJrOpUTMaM, TIPUMeHsIs] U3BECTHbIE MeTO/IbI
TIPU pellieHny CTaHAapTHBIX MaTeMaTHYeCKUX 3a/jad.

[TpuMeHSTH TIPOCTeMIIIMe MPOrpaMMHbIe CPe/ICTBA U 3JIEKTPOHHO-KOMMYHUKAI[UOHHEIE
CUCTeMbI TIPY PellieHUH CTepeoMeTPUUeCKUX 3aZiau.

[TpuBOAWTE TIPUMEPhbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeH B TIPUPOJie U >KW3HH,
pacIio3HaBaTh IMposiB/ieHHe 3aKOHOB reOMeTPUH B UCKYCCTBe.

[TpuMeHSITH TI0/yUYeHHbIe 3HAaHUSI Ha TIPAKTUKe: aHa/IM3UPOBaTh peasibHble CUTyalluu U
MIPUMEHSITh ~M3y4YeHHble TIOHATHSI B TIPOIjecCe TIOMCKA PpeIleHdsT MaTeMaTHUeCKd
chopMyMpOBaHHOU MPOOJIEMBI, MO/IE/TUPOBATh peasbHble CUTYAI[UH Ha SI3bIKe TeOMEeTPHH,
HCC/Ie/JOBaTh TIOCTPOEHHBIE MOJE/IN C UCITOb30BaHUEM reOMeTPHUeCKUX MOHSTHI U TeOopeM,
amnmapara anrebpbl; peliaTh IpakKTHYecKWe 3aZlaud, CBsi3aHHbIE C HaXOXKJIeHHeM
reoMeTpUUeCKUX BeJTMUKH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
No Ko/muecTrBo yacoB
HaumMeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (UG pPOBbIE)
o/ KoHTpo/ibHBIE IIpakTHUecKue
U TeM NPOrpaMMmabl Bcero oOpa3oBaTe/IbHBIE PecypChI
n padoThI padoThI
1 BBenieHue B cTrepeoMeTpHio 10 Bubmiorexa IOK
https://m.edsoo.ru/1c209e37
[IpsiMble 1 MJIOCKOCTH B
5 TPOCTPAHCTBe. 1 1 bubmoreka IIOK
ITapannensHOCTh TIPSAMBIX U https://m.edsoo.ru/1c209e37
TMJIOCKOCTel
3 [leprieH MKy /IIPHOCTD 1 Bbubmoteka LIOK
MPSIMBIX U TJIOCKOCTeMN https://m.edsoo.ru/1c209e37
4 Yribl MeXxy IPIMBIMU U 10 1 Bbubmoteka LIOK
TUVIOCKOCTSIMU https://m.edsoo.ru/1c209e37
5 MHororpaHHuKu 11 1 Bubmaotexa OK
https://m.edsoo.ru/1c209e37
b K
6 OOBEMBI MHOTOI'PAaHHHKOB 9 1 nbmmorexa [0
https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CeueHus, 4 1 bubnuoreka LIOK
PacCTOSTHUA U YIJIBI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 [TPOI'PAMME




11 KJIACC

I[TPOI'PAMME

HauMeHoBaHMe Ko/muecTB0O yacoB

Ne OnekTpoHHbIe (UG poOBbIe)
pa3/ieJIoB U TeEM KonTpo/sbHble IIpakTyecKkue

n/n Bcero oOpa3oBare/ibHbIE PeCypChl
NporpaMMsl paboThI paboThI

1 Tena BpalljeHUst 12 Bubmorexa LIOK

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

2 OOBEMBI TE 5 1 Bubmiorexa IOK

https://m.edsoo.ru/1c209e37
BekTops! 1
bubmoreka IIOK
3 KOOpJVHATHI B 10 1
https://m.edsoo.ru/1c209e37
TPOCTPaHCTBe
[ToBTOpEHME,

4 06061eHue, 7 1 bubmioreka LJOK
cUcTeMarTu3aLus https://m.edsoo.ru/1c209e37
3HaHUU

OBIIEE KOJIMYECTBO
YACOBIIO 34 3 0




ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOI OBPA30BATE/IbHOI

ITPOT'PAMMBI

10 K/TACC

Kop nnposepsiemoro

HpOBepHEMbIe npeaMeTHbI€e pe3y/ibTaThl 0CBOEHUSA OCHOBHOH 06pa30BaTEJIbH0ﬁ nporpaMMmabl CpeHeEro

pe3y/bTarTa o011ero odpa3oBaHus

7 ['eomeTpust

7.1 OriepupoBaTh MOHSTUSIMH: TOUKA, MpsiMasi, TJI0CKOCTh

7.2 [IpyMeHsITh aKCHOMBI CTEPEOMETPHH U C/IeICTBUS U3 HUX MPHU PELleHUH reOMeTPUUECKUX 3a/jau

7.3 OriepupoBaTh MOHSTUSIMH: MApa/UIeTIbHOCTh U MEPIeHANKY/ISIPHOCTD MPSAMBIX U TVIOCKOCTeH

7.4 KnaccuguiiupoBaTh B3aUMHOE PacIioIOKeHUe MPSIMbIX U TVIOCKOCTeH B MPOCTPAHCTBE

. OriepupoBaTh MOHATUSIMU: BYTPAHHbINM yroJ1, TPaHU JABYTPAHHOIO YI/1a, pebpo ABYTPaHHOTO yTia, TUHEeHHbIH
. yroJ1 JBYTPaHHOTO YIJia, TpaJlyCHasi Mepa JByIrPaHHOTO yra

. OnepupoBaTh TMOHSATUSAMH: MHOTOTDAHHUK, BBbIMYK/bIM W HEBBITYK/Ibli MHOTOTPAaHHUK, 3JIEMEHTBI
' MHOT'OTPaHHUKA, TIPABU/IbHBIH MHOTOTPaHHHUK

. Pacrio3HaBaTh OCHOBHbIE BHZIbI MHOTOIDAHHMKOB (MHMpamuzia, TMPU3Ma, TPSIMOYTOJIbHBIN Iapasiiesienure],
' Ky0)

. KnaccuduiupoBaTth MHOTOTPDaHHUKH, BbIOWPAs OCHOBAHUS /st K/lacCUGUKALMU (BBIMYK/ble U HEBBIMYK/IbIe

MHOI'OrpaHHUKH, IMMPaBU/IbHbIE MHOI'OI'PaHHUKH, IMPAMbI€ 1 HAK/IOHHBIE ITPU3MBI, napajmenem/me,qbl)




7.9

OneprpoBaTh MOHATUSIMU: CeKYI[asi VIOCKOCTb, CeYeHre MHOTOTPaHHUKOB

7.10

OOBSCHATH MPUHLUTIBI TIOCTPOEHHS CeueHUi MHOTOTPaHHUKOB, MCITI0JIb3YST METO/] C/Ie/IOB

7.11

CTpouTh ceueHHsT MHOTOTPDAHHUKOB METOZOM CJ/Ie[JOB, BBIMO/IHATh (BBIHOCHBIE) TIJIOCKME UEPTEeXU U3

PUCYHKOB TPOCTBIX 00BEMHBIX (DUTYP: BHJ, CBEPXY, COOKY, CHU3Y

7.12

Peitiath 3a/lda4M Ha HaAXO0XAeHHe TreOMeTpHUYeCKHX Be/IMUHH II0 o6pa3uaM WX a/JIrOpuTMaM, IIpUMEHAA
HN3BeCTHbIE aHa/IMTHUUYeCKHWE METOJbI TP PpelleHWH CTAHAdPTHBIX MdTeMdTHUUeCKHMX 3d4/4d4 Hd BBIUMC/IEHHE
paCCTOHHI/II‘;I MeXay [AByMsda TOUKAdMHM, OT TOYKHU [1O0 HPHMOﬁ, OT TOUKM OO IIJIOCKOCTH, MEXAY

CKpelLMBaOLLMMHUCS TIPSIMbIMU

7.13

Pematsb 3ad4Y Ha HaX0XIEeHHe TreOMeTpHUYeCKHX Be/JIMYHMH II0 06pa3uaM WJInh aJrOpUTMaM, IIpHUMEHSA
HN3BECTHbIE adaHAJIMTUUYECKHWE METOAbI TIPpHU PEIIEHWH CTAHAAPTHBIX MaT€MdTUUECKUX 3d/da4 Hd BBIUHMC/IEHHE
yIJIOB MEXAYy CKPEeIHBAIOIIUMMUCA TIPAMBbIMH, MEXOY HpﬂMOﬁ N TVIOCKOCTbIO, MEXAY IIJIOCKOCTAMM,

JIBYTDaHHBIX YTJIOB

7.14

Bbruncisite 06bEMBI U TUIOIIAZM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TpH3Ma, TMHpaMuja) ¢ TpUMeHeHHeM
dbopMyn, BBIUMCIASTH COOTHOIIEHWS MEXAY IUIOMIQ/IMH  TIOBEPXHOCTeH, o0o0béMamMu  TIOJ00HBIX

MHOI'OrpaHHUKOB

7.15

OHepI/IpOBaT]: MOHATUAMU: CUMMETPHSA B IIPOCTPAHCTBE, LIEHTP, OCb U IVIOCKOCTH CUMMETPHHU, LIEHTP, OCb U

MJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

V3BnekaTh, MpeoOpa3oBbIBaTb U MHTEPIPETUPOBATh WH(GOPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX

¢urypax, npeJCTaBJIeHHYIO Ha UepTeKax U PUCYHKax

7.17

HpI/IMeHHTb reoMeTpuyeckue (I)aKTbI AJId pelleHrsd CTepeoOMeTPpUUEeCKUX 3d1d4, MpeAriojaaralonx HeCKOJ/IbKO

111aroB pelleHys], eC/I1 yC/I0BUsI IPUMeHeHUs 3a/jaHbl B IBHOM (popme




[TpyiMeHATbL TMpoCTelilMe TMpOorpaMMHble CpPeACTBAa M 3/IeKTPOHHO-KOMMYHUKALIMOHHbIE CUCTEMbI TIpU

718 pelleHuy CTepeoOMeTPUYeCKHX 3a/au
219 ITprBOUTE NpUMepbl MaTeMaTUUYeCKUX 3aKOHOMEPHOCTeN B IPHUPOZe Y JKM3HU, paclio3HaBaThb POSB/IEHHE
' 3aKOHOB 'eOMeTPUU B UCKYCCTBe

ITprMeHATH Mo/TyyeHHble 3HaHWS Ha NIPaKTHKe: aHa/IM3MPOBaTh peasbHble CUTYalUd U IPUMEeHSTh U3yUYeHHble
TOHSITUSL B TIPOLleCCe TIOMCKA PpeIleHHWs MaTeMaTHuecKu C(POpMYJTUPOBaHHON MpPoOIeMbl, MOJeTMpPOBaTh

7.20 peasbHble CUTyalluM Ha $3blKe TeOMeTpUH, MCCIe[0BaTh IIOCTPOEHHble MOJe/NU C MCI0/Ib30BaHUEM
reOMeTpUUeCKUX TIOHATHUM W TeopeM, arrapaTa aareOphl, pellaTh IMPAKTHYeCKWe 3a/laud, CBsi3aHHbIE C
HaxX0XXJeHleM reoOMeTpUYeCKUX BeJIMYUH

11 KJIACC

Kop nnpoepsiemoro

HpOBEpﬂEMbIe npeaMeTHbI€ pe3y/1bTdThl 0CBOEHUA OCHOBHOM 06pa30BaTEJIbHOﬁ MNporpaMmbl

pe3y/bTara cpepHero o0mero o6pa3oBaHusA
6 I'eometpust

OmnepupoBaTh MOHATUSMU: LWIMHAPUUECKasi TIOBePXHOCTb, 00pa3yrolye LUIUHIPUYEeCKON TTOBEPXHOCTH,

6.1 LWJIMH/P, KOHHWUEeCKasi TIOBEpXHOCTh, 0Opasyroljie KOHWYEeCKOW TIOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh

6.2 Pacrio3HaBaTh Tesa BpalleHus (LIWIMH/AP, KOHYC, cepa U 11ap)

6.3 OOGBsICHATL CIIOCOOBI MOJTyUeHUs TeJl BpalljeHUst

6.4 Knaccuguiuposats B3auMHOe pacro/ioXkeHre c(epsl U MJI0CKOCTU




OneprpoBaTh MOHATUSIMU: I1APOBOM CErMEHT, OCHOBaHME CEerMeHTa, BbICOTa CErMeHTa, 11apOBOM CJIOW,

0> OCHOBaHUe 11apOBOr0 CJ10s1, BBICOTA LIaPOBOTO CJIOS, LIaPOBOM CEKTOP

66 Beruncnste 00BEMBI M TUIOLIAM TIOBEDPXHOCTEH Tes BpAllleHHs, TeOMEeTPUUeCcKUX Tesl C MpUMeHeHHeM
' hopmyr

6.7 OrnepupoBaTh TOHATUSIMHA: MHOTOTDAaHHUK, BIMCAaHHbIA B cdepy U ONMUCaHHbIMA O0KoJIo cdephl, cdepa,
' BIMCAHHAsl B MHOIOTPaHHUK WUJIU TeJIO BpallleHUs

6.8 BBIUKMCISTE COOTHOIIEHHST MeXK/1Y TI/IOIA/ISIMU TTOBEPXHOCTeH ¥ 00bEMaMu TIOZ0OHBIX Test

6.9 N300pakaTh M3yuaeMble GUTYPBI OT PYKH U C IPUMEHEHUEM TIPOCTBIX YePTEKHBIX MHCTPYMEHTOB

6.10 BBINO/THATE (BBIHOCHBIE) TVIOCKHE YepPTeXXW M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ, CBEPXY, COOKY,
' CHU3Y; CTPOUTH CeYeHUsl TeJl BpallleH!Us

611 V3BnekaTh, MHTEPIIPETUPOBaTh U Mpeobpa3oBbiBaTh MH(OPMALIMIO O MPOCTPAHCTBEHHBIX T'€OMeTPUUECKIX
' ¢urypax, npe/iCTaB/JeHHYI0 Ha yepTe)kax ¥ pUCyHKax

6.12 [TpuMeHsTH reoMeTpuueckue (akTbl [Ji1 pelleHWs CTepeoMeTpUUecKUX 3ajad, IpeJIioJiararliux
. HEeCKOJIbKO 111aroB pelleHus], eC/IU YC/I0BYsI IPUMeHeHHsI 3a/jaHbl B SIBHOM (hopMme

6.13 OrnepupoBath IMOHATHEM: BEKTOP B [IPOCTPAHCTBe

6.14 BBINO/HATE [1eMCTBUSL C/IO’KEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKEHHs BeKTOpa Ha 4YHCJIO,
' 00BSICHATH, KAKUMU CBOMCTBaMH OHU 00/1a/1at0T

6.15 IIpyMeHATH IpaBU/IO Napasiesenunesa Npyu CJI0KeHUU BeKTOPOB

OneprpoBarb NOHATUAMMU: [€KapTOBbl KOOPJWHATBI B [IPOCTPAHCTBE, BEKTOP, MOAYJ/Ib BEKTOPA, PABEHCTBO
6.16 BEKTOPOB, KOOpJMHATbl BEKTOpa, YIrojl MeXJy BeKTOpaM{, CKajsipHOe TIpOu3BeJileHHue BeKTOPOB,

KOJUTMHeapHbI€ 1 KOMIT/IaHAPHBIE BEKTOPLI




HaxoauTth cymmy BeKTODOB U MPOM3BeJeHME BEKTOpa Ha YMCJIO, YroJl MeX]y BeKTOpaMH, CKasspHOe

017 TIpOKM3Be/leHre, pacK/aibIBaTh BEKTOP IO [IBYM HEKOJUTMHeapHbIM BeKTOPaM
6.18 3a/iaBaTh MJIOCKOCTb YpaBHEHHEM B [1eKapTOBOM CUCTeMe KOOpJWHAT
6.19 Pemmats npocrelinye reoMeTpuueckre 3a/jauy Ha IpYMeHeHre BeKTOPHO-KOOPAUHATHOTO MeTo/1a
Pemarh 3a7auu Ha [J0OKa3aTe/lbCTBO MaTeMaTHUYeCKMX OTHOLUEHWM W HaXOXK[JeHUe TreoMeTpUYecKuX
6.20 Be/IMUMH MO oOpasliaM WM aJropuTMaM, TIPUMeHsisi U3BeCTHble METOZbl TIPY DPelleHWHd CTaHJapTHBIX
MareMaThueCKuX 3aau
6.1 [IpyuMeHSATb TpOCTelllle TpOrpaMMHbIe Cpe[CTBa M 3/71eKTPOHHO-KOMMYHMKAL[MOHHbIE CUCTEMbI TIpU
' pellleHUH CTepeoMeTpUUeCKUX 3aau
6.22 [TpuBOUTH MPUMeEpBI MaTeMaTHYeCKUX 3aKOHOMEePHOCTel B MPUPO/ie Y )KU3HH, PacliO3HaBaTh MPOsIBIeHHe
' 3aKOHOB reOMeTPUM B UCKYCCTBe
[IpyMeHATb MO/yYeHHble 3HAaHWA Ha IpPAKTHUKe: aHa/JIW3MpOBaTh peajibHble CUTyallMd W TPUMEHSTb
W3yuyeHHble TIOHATHS B TIpOIlecce TIIOMCKA pellleHHss MaTeMaTHdeCKu ChopMy/IMPOBAaHHON TIPO06/ieMbI,
6.23 MO/Ie/IMPOBaTh peasibHble CUTyallud Ha $3blKe T[eOMeTPUM, HWCC/Ae[0BaTb MOCTPOEHHble MOJEeIu C

HCIOJ/Ib30BaHHUEM TeOMeTPUYECKHX TTIOHATHUM U TeopeM, dllllapdTa a]Il"e6pr, pemiaTh MMpakKTUYe€CKHEe 3d/1a4u,

CBsiI3dHHbIE C HAXOXXAEeHHWEM reOMeTPpHUYeCKUX BeJTUUHNH




ITPOBEPAEMBIE 3/IEMEHTBI COAEPXKAHUSA

10 K/TACC

Kopa

IIpoBepsieMblii 3/71eMeHT CO/iepPKaHUA

I'eometpust

7.1

OCHOBHBIE TIOHATHS CTepeoOMeTPpHUHN. Tqua, rnpsAMasd, IJIOCKOCTb, IIPOCTPAHCTBO. IToHsaTie 00 aKCMOMaTHUYECKOM

TOCTPOEHUU CTePeOMEeTPUH: aKCOMbI CTEPEOMETPHH U C/Ie[ICTBUS U3 HUX

7.2

B3aumHoe pacrionokeHue TpsIMBIX B TIPOCTPAHCTBe: TepeceKarollrecs, Napasse/ibHble W CKpeLIUBaloIIecs MpsMbIe.
[TapanienbHOCTh MPSIMBIX U TIJIOCKOCTEW B TIPOCTPAHCTBE: Mapasijie/ibHble TIPsiMble B TIPOCTPaHCTBe, Mapailie/lbHOCTb TPEX
MPSIMBIX, TApasyie/IbHOCTh TPSIMOM U TJIOCKOCTU. YTJIbI C COHArpaB/IeHHbIMM CTOPOHaMH, yrojl MeXAy TpsIMbIMUA B
npocTpaHcTBe. IlapanienbHOCT TJIOCKOCTEM: mapasviefibHble TJIOCKOCTH, CBOMCTBA MapasvlefbHbIX IJIOCKOCTEH.

I[Tpocreiiivie mpocTpaHCTBEHHbIE (GUTYPHI HA TVIOCKOCTH: TETPas3Ap, KyO, mapasesnenures, IOCTpOeHHe CeueHnH

7.3

[TeprieHAVKY/ISPHOCTh MPSIMOM W IJIOCKOCTHU: TepIeH/VKYJIspHble MpsiMble B MPOCTPaHCTBe, IpsMble MapassejbHble 1
NeprieHJUKy/IspHble K TUIOCKOCTH, TpU3HAK MepHeHAUKY/ISIDHOCTU TpSIMOW M IIJIOCKOCTH, TeopeMa O MpsSIMOM
MepreHAVKY/ISIPHOM TJIOCKOCTU. YT/bl B IPOCTPAHCTBE: Yrol MeXJy MpsSMOW U TJIOCKOCTbIO, [JBYTPaHHBIA yToil,
JIMHEWHBIN YTroJl IByrpaHHOro yrja. [leprneHAMKY/sIp U HaK/IOHHbIE: pacCTOsSIHKE OT TOYKHU JI0 TIJIOCKOCTH, PaCCTOSTHUE OT
MpsSIMOM 10 TUIOCKOCTH, TpOoeKuusi (Urypsl Ha TUIOCKOCTb. [lepreH/AMKY/ISpHOCTb IJIOCKOCTeH: TMpHU3HAK

nepneHauKyJ/JIIpHOCTU ABYX TIJIOCKOCTEH. TEOPEMa (0} TPEX nepneHauKyJisipax

7.4

ITonsiTue MHOIr'OrpaHHMKd, OCHOBHBIE 3/IEMEHTBI MHOI'OI'DAHHMKA, BBIITYK/IbIE€ W HEBBIITYK/IblIe MHOTI'OT'DAHHHKU, pa3BépTKa




MHOTOrpaHHMKa. [Ipu3Ma: n-yrosibHasi TIpyU3Ma, TpaHU M OCHOBAHUsI TMPU3MBbI, TIPsIMasi U HAaKJIOHHAsi TIpPU3MbI, OOKOBasi 1
MO/IHasi MOBEPXHOCTb MNpu3Mbl. [lapannienenunes, NMpsiMOYroJibHBIM Mapajiefienumne] U ero cBovcrBa. Ilupamupa: n-
yrojibHasi NMUPaMUZQA, TPAaHM W OCHOBaHWe MHUPaMU[bl, OOKOBas W TIOJHasl TIOBEPXHOCTb TMHMPAMU[bI, TpaBUIbHas U
yCceuéHHasi TupamMuja. OJeMeHTbl Npu3Mbl M TMpamMu/bl. [IpaBU/IbHbIE MHOTOIDAHHUWKHW: TIOHSATHE [PAaBU/IbHOTO
MHOTOTpaHHMKa, TpaBW/bHas MpU3Ma M MpaBWbHasi MUpaMK/a, MpaBWIbHas TPeyrojbHas NUpaMuzida U IPaBUIbHBIN

TeTpasAp, Kyo. [IpeacTaBieHre 0 MpaBUILHBIX MHOTOTPAaHHUKAX: OKTa3/Ip, A0/ieKasp 1 ukocasapyrue CeueHus IPU3MbI U

MMpaMH/Ibl
S e CrvMMeTpUsi B TIPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTENbHO TOYKHM, TIIPSIMOM, IJIOCKOCTH. OJIeMEHTbl CUMMETPUU B
' nMpamMu/iax, rapasiesienurneziax, MpaBUIbHBIX MHOTOIPaHHHUKAX
Bblunic/ieHHe 3/1eMEHTOB MHOTOTDAaHHUMKOB: pEOpa, AuaroHanu, yribl. Ilnomazb OOKOBOH TOBEPXHOCTH W TIOJTHOMN
- TTOBEPXHOCTH TIPSIMOM TIPWU3MBI, IUIOMIA[h OCHOBAHHWM, TeopeMa O OOKOBOM ITOBEPXHOCTU IIPSIMOM TpU3MBIL. Iliomazs
' OOKOBOI IMOBEPXHOCTU M TIOBEPXHOCTH MPABUIBHOM MUPaMU/IbI, TEOPEMA O TIJIONIAZM YCeUEHHOW nMUpaMu/ibl. [ToHsSTHE 00
00BéMe. OOBEM TTUPAMU/IbI, TIPU3MBI
7.7 [Togo6HbIe Tena B ipocTpaHcTBe. COOTHOIIEHUST MY TIIOIAIIMU TIOBEPXHOCTeM, 00bEMaMu MOAOOHBIX Tes
11 K/TACC
Kop IIpoBepsieMblii 371IeMEeHT CO/ieP)KaHUSA
6 I'eomeTpus
61 LwmHapuyeckasi MOBEPXHOCTh, 00pa3yrolye IWIWHAPUUECKOW TTOBEPXHOCTH, OCh I[WIMHAPUYECKOW TTOBEPXHOCTH.

LunHap: ocHOBaHUS U OOKOBast IOBEPXHOCTb, 00pa3yoiiiast ¥ 0Ch, TI/IOIIA[b OOKOBOH U ITOTHOM MTOBEPXHOCTH




KoHnueckasi TIOBepXHOCTb, 00pa3yrolie KOHWYeCKOW TOBEeDXHOCTH, OCh W BepILIMHA KOHWYEeCKOW ITOBEpXHOCTH.

6.2 KoHyc: ocHOBaHHe U BepliliMHa, 0Opa3ymoijasi U OCh, TIJIOMIaAbL OOKOBOM U TOJHOW TTOBEPXHOCTH. Y CeUEHHBIA KOHYC:
oOpasyrolye 1 BLICOTa, OCHOBAHUS U OOKOBasi TOBEPXHOCTh
6.3 Cdepa u mwap: UeHTp, paguyc, AuameTp, IUIOLIAAb TOBepXHOCTU cdepbl. B3anMHoe pacriosnioxeHue cdepbl U
' TMJIOCKOCTH, KacaTesbHasi IJIOCKOCTh K cepe, MIoLa/ib cepsl
6.4 N306pa>keHue Tes BpalljeHrs Ha TVIOCKOCTH. Pa3BépTKa LMIMHAPa U KOHyCa
6.5 KombuHaru Tes BpalljeHWss 1 MHOTOTDAaHHUKOB. MHOrOrpaHHUK, OMUCAHHBIA OKOJ0 cdepswl, cdepa, BIKMCaHHas B
' MHOI'OI'PaHHUK, WU/IU TeJIO BpallleHUs
6.6 [MousiTHe 06 0O6béMe. OcHOBHBIe CBOMCTBa 00BEMOB Tesl. Teopema 00 0ObEMe MPSMOYTOJILHOTO Tapasuiesienuresia u
' cresicTBYs U3 Heé. O0BEM LUIMH/IPA, KOHYca. OO0BEM I1apa ¥ riomjaasb cepbl
6.7 [Togo6HbIe Tena B ipocTpaHcTBe. COOTHOIIEHUSI MEXK/TY TIOIIA/IIMU TTOBEPXHOCTeM, 00bEMaMu MOA0OHBIX Tes
6.8 Ceuenuss UWIMHApa (Tapa/vielbHO M TepHeHAWKY/SIPHO OCH), CeueHHsi KOHyca (TMapasjiesibHoe OCHOBAaHUID U
' NIpOXOJslliee yepe3 BepIIMHY), CeYeHUs Lapa
BekTop Ha mockocth U B mpocTtpaHcTBe. C/ioKeHWe W BbIUMTaHWE BEKTOPOB. YMHO)KEHMEe BeKTOpa Ha YHCJIO.
6.9 PasnoykeHve BeKkTOpa 10 TpéM HeKOMILIaHAapHbIM BeKTopaM. [IpaBusio napasuienenuresa. PelieHne 3a/a4, CBSI3aHHbIX
C IpYMeHeHUeM MpaBuJl IeMCTBUM C BEKTOpaMH
[IpsiMoyrosnbHasi crucTeMa KOOpAMWHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. [IpocTerimme 3amaud B KOOpAUHATaX.
6.10 Yron mexny Bektopamu. CKasisipHOe Ipou3Be/ieHre BeKTOPOB. BrluvicieHre yIyioB MexAy MPsSIMbIMU U TIJIOCKOCTSIMMU.

KOOPAHH&THO-BEKTOprIﬁ MeTO/, TIpXU pelIeHrr reOMeTpUYeCKHX 3d/1a4




ITPOBEPAEMBIE HA EI'3 110 MATEMATUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OEPA30BATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET'O OEPA30BAHUS

Kop nnpoeepsiemoro
TpeboBaHUs

ITIpoBepsieMble TPeOOBaHUS K NPeAMETHHIM pe3y/IbTaTaM 0CBOeHHsI OCHOBHOMH 00pa3oBaTe/IbHOM
NMporpaMMbI Cpe/jHero o01ero 00pa3oBaHus

Bnagenve meTtojamu J0Kas3aTelbCTB, alrOpUTMaMU pelleHUsl 3ajay; ymeHUe (opMynupoBaTh U
ornepyupoBaTh TMOHATUSIMU: OlpeJesieHre, akKChUoOMa, TeopeMa, CJie[CTBhe, CBOWCTBO, IIPU3HAK,
JI0Ka3aTebCTBO, PABHOCU/IbHBIE (DOPMYJ/IUDOBKH; MPUMEHATh UX; yMeHHe (opMysupoBaTh oOpaTHOe U
MPOTUBOMOJIOKHOE yTBEp)K/eHWe, TPHUBOJUTh TIPUMepPbl U KOHTPIIPMMEpPhI, HWCIO/b30BaThb METO[,
MaTeMaTUueCcKOW UHAYKLMW; TIPOBOAUTDL JOKa3aTe/bHble pPacCyKJeHUs MpHU pelleHUH 3a/ay, OLleHUBaTh
JIOTUYECKYI0  TIPaBUBHOCTb  PAacCy’)K[eHWW; yMeHUe OMepupoBaTb TMOHATUSIMU:  MHOKECTBO,
MO/JIMHOXKECTBO, Ofepaliui HaJ, MHOXXeCTBaMH; yMeHHe WCII0/b30BaTb TeOPeTUKO-MHOKeCTBEeHHbBIN
armapar Jjisi ONMCaHusl pea/ibHbIX TIPOLIECCOB U SIBJIEHWM U MIPU PellleHUM 3a/layu, B TOM UUC/e U3 JPYTux
yueOHBIX TpeMETOB; YMeHHe OIepHUpoBaTh MOHATHUSIMU: Tpad, CBSI3HBIA rpad, AepeBo, MK, rpad Ha
TJIOCKOCTH; YMeHHe 3a/laBaTh U OMHKCKHIBaTh rpadbl pa3IMUHBIMU CIIOCO0aMU; MCTO/Ib30BaTh Tpadbl MpU

peleHnH 33714

YMeHuve orepupoBaTh MOHATHSIMU: HaTypajbHOE YMCIIO, LieJloe YMCJIO, CTelleHb C Lie/IbIM T0Ka3aTeseM,
KOpeHb HaTypa/JbHOM CTeleHW, CTeleHb C paldOHa/bHbIM IOKasaTesleM, CTeleHb C J1eHCTBUTEIbHbIM
rokasaTteJsieM, JiorapuM 4yKc/a, CUHYC, KOCUHYC U TaHT'eHC MPOM3BOJILHOTO UKCJIa, OCTaTOK 10 MOAYJIIO,
palMoHanbHOe YMCJ/I0, UpPpalMOHAaZbHOE YMC/IO, MHO)KECTBA HATypa/bHbIX, Lie/blX, palOHA/IbHBIX,
JeICTBUTE/IbHBIX UKCesT; YMeHWe HCTI0Ib30BaTh NMPU3HAKHY [Ie/TMMOCTH, HAaMMeHbIINK o0IIWi AemmTens 1

HaVMeHblllee 061.[[68 KpdTHO€, a/IrOpUTM EBK]’II/I,E[a IMpH pelIeHrn 3a4d4; 3HAKOMCTBO C pA3/IMYHbIMHA




TMO3ULIMOHHBIMU CHCTEMaMH CUWC/IeHUSs; YMeHHe BBITIOJHATh BbIUMC/IeHHe 3HAaueHUM U rpeobpa3oBaHus
BBIDOKEHWH CO CTereHsSMHW W Jjorapyddmamu, rpeoOpa3oBaHusi [JpPOOHO-PAL[MOHATBHBIX BBIPAKEHUI;
yMeHUe OTepupoBaTh MOHITUSIMU: T10C/Ie[l0BaTeIbHOCTh, apu(MeThUUecKast IPOrpeccusi, reoMeTpruyecKast
nporpeccusi, 0OecKOoHeyHO  yObIBaroImasi  reomMeTrpuyeckasi  TPOTPeCcCHs;  yMeHWe  3a/jaBaTh
1ocC/ieZioBaTe/IbHOCTH, B TOM 4YMC/le C TIOMOLIbI0 pEeKypPpPeHTHbIX (OpPMYJ; yMEeHHe OIlepupoBaTh
MOHATUSMM: KOMIUIEKCHOE UMW(JIO, CONpPSDKEHHble KOMILIEKCHbIE UMC/Ia, MOZAYJb M apryMeHT
KOMIIJIEKCHOTO uKc/a, (popma 3ammcy KOMIJIEKCHBIX uuces (TeomMeTpruecKasi, TPUrOHOMeTprUuecKas 1
anrebpanueckast); yMeTb TIPOM3BOJWTH apu(pMeTHUeCKHe [elCTBUS C KOMIUIEKCHBIMUA UKC/IaMuy;
MPUBO/JUTh TPUMEPHI UCI0J/Ib30BaHMS KOMIUIEKCHBIX UMCeJI; ONepUpoBaTh MOHATUSIMU: MaTpulia 2X2 u

33, onpefiesiiTe/Tb MaTPUL]bl, FEOMETPUUYECKU CMBIC/T OTIpeZe/IUTe/Ist

YMeHWe oOrepupoBaTh TMOHATHSIMHU: pallMOHa/IbHbIe, HWppallMOHabHble, TIOKa3aTe/bHble, CTeTeHHbIE,
norapvdmMuueckrie, TPUrOHOMeTpHUUYEeCKHe YpaBHeHUsI 1 HepaBeHCTBa, UX CUCTEMbl; yMeHUe OrepUpoBaTh
MOHATUSIMU: TOXKIECTBO, TOXKAECTBeHHOe TpeoOpa3oBaHUe, ypaBHeHWe, HepaBeHCTBO, CHUCTeMa
ypaBHEHHWM U HepPaBeHCTB, DPAaBHOCW/IbHOCTb ypaBHEHWI, HEpaBeHCTB W CUCTEM; yMeHUe pellaTh
ypaBHEeHHsI, HEPaBeHCTBA U CUCTEMbI C TIOMOIIbIO PAa3/IMUHBIX TIPUEMOB; pelllaTh YpaBHEHUs, HepaBeHCTBa
W CUCTeMbl C T[lapamMeTpoM; TIPUMEHSTb YypaBHEHWs, HepaBeHCTBA, WX CUCTeMbl [jisi pelleHus

MdTeMaTUUeCKHX 3d/id4 U 3a4d4 U3 PA3/IMUHBIX obsacreit HAyYKH U peaanoiz’l JKHW3HU

YMeHue onepupoBaTh MOHATHSIMU: (QYHKLUSI, UETHOCTb (YHKLUMH, TMEpPUOJUYHOCTb (YHKLIMH,
OrPaHUYeHHOCTh PYHKIMM, MOHOTOHHOCTb (DYHKLIMH, SKCTpeMyM (YHKLMY, HauOosbIillee ¥ HaMMeHbIIIee
3HaueHus1 QYHKLMM Ha MPOMEXXYTKe, HelpepbiBHas (yHKIMSl, aCUMIOTOTHI rpadyka (yHKLUH, NepBas U
BTOpast IPOU3BOAHAs (HYHKLH, T€OMETPUUECKHH 1 (DM3UUeCKHA CMBIC/T TIPOU3BOJHOM, TIepBooOpa3sHas,

OHpe,qeﬂéHHbIﬁ HWHTErpaji; yMeHHe HaXOAWTb dCHMIITOTHI Fpa(l)I/IKa q)yHKL[I/II/I, yYMeHHEe BbIYUC/IATH




MPOM3BOJHbIE CYMMBbI, TPOU3BEJEHUS, UYaCTHOTO U KOMIMO3ULMUA (PYHKLMW, HaxOJUTh ypaBHEHUe
KacaresbHOM K rpaduky (QYHKLMU; YMeHHe HaxO[uUTh MPOW3BO/HbIe 3/ieMeHTapHbIX (DYHKLWM; yMeHUe
WCTIOb30BaTh TPOU3BOAHYIO /s WCC/IefoBaHus (YHKIMM, HaXoJuTh HauboJbIlMe W HauMeHbIINe
3HaueHus1 (PyHKUWN; CTPOUTh TpaduKKW MHOTOWIEHOB C HCII0/Ib30BaHHWEM arifapata MaTeMaTh4YecKoro
aHasv3a; MPUMEHSITh IPOM3BOAHYO [/Is1 HAXOXKJEHUST HAaU/Tyulllero pelleHus B MPUKIIaJHbIX, B TOM UHC/Ie
COIL[MA/IbHO-9KOHOMHUECKUX M (U3WUeCKUX 3ajiauaX; HaXxOAMTb IUIONAAU U 00bEMBI (UTy C TOMOIIBIO
VHTerpana; NpUBOJUThL MPUMeEPbl MaTeMaTUUeCKOro MO/|eTMPOBaHUs C MOMOLIbI0 AuddepeHIMaTbHBIX

ypaBHEHUH

YMeHue OIepupoBaTh MOHATHSAMU: TpabuK GYHKIMMU, oOpaTHas (YHKLUS, KOMITO3ULUS (DYHKIMM,
nUHeWHass (QyHKUWs, KBaApaTuuHasi GyHKLUsS, palyoHanbHasi (GyHKLUS, CTeleHHas (QyHKLWS,
TPUTOHOMETPUUYECKHe (QYHKIUH, OOpaTHble TPUTOHOMETpPUUECKHe (QYHKIMH, TI0Ka3aTelbHas U
norapudmMuueckass QyHKLUM; yMeHWe CTPOUTh Trpa@UuKu U3yueHHbIX (QYHKLUWN, BbIMOIHATh
nipeobpa3oBaHus TpaduKoB (YHKIMM, UCIOMB30BaTh TrpapuKu [Jjisi HW3y4deHUs TIPOL[ECCOB U
3aBUCUMOCTeN, TIPU peIleHUH 3aJau W3 APYrux y4eOHBIX TIPeAMETOB W 3aZiau U3 peasbHOW >KU3HU,
BbIpaKaTh (HOPMy/IaMU 3aBUCUMOCTH MeX/y BeJTMUMHAMU; UCTIOh30BaTh CBOMCTBA U rpaduku QyHKIIWN
JUIsl pellleHWs YpaBHEHWH, HEepaBeHCTB W 3a/auy C IlapaMeTpaMH; u300pakaTb Ha KOODJUHATHOU

IIJIOCKOCTH MHO>XeCTBda pEH_IEHI/Iﬁ ypaBHEHHﬁ, HEPaBEHCTB U UX CUCTEM

YMeHue peluaTb TEKCTOBble 3a/laud pa3HbIX TUIIOB (B TOM YMC/Ie Ha MPOLIEHTHI, [JOJM U YacTH, Ha
JBIDKeHHe, paboTy, CTOMMOCTb TOBAapOB M YCJIYT, HAJOTH, 33/jaui U3 00/1aCTH YIIpaBIeHUs JMUHBIMA U
ceMelHbIMU (PHAHCaMK); COCTAaBJISATh BbIPA)KEHKS], YDaBHEHMs], HEPaBEHCTBA U UX CUCTEMBI 10 YCI0BHIO
3a/laud, WCCIef0BaTh IOyYeHHOe pellleHWe W OLleHWBaThb IPaBAOMNOA0OHOCTH pe3y/bTaToOB; YMeHHe

MOJe/IMPOBATh ped/ibHbie CUTYdlIMM Hd A3bIK€ MdT€MdTHUKH; COCTAaBJ/IATbL BbIPpaA>KE€HHS, YPdBHEHUNH,




HepaBE€HCTBa U UX CHCTEMEI I10 YC/JIOBHIO 3a[id4M, UCC/IeA0BAThb ITOCTPOE€HHbIE MOAe/IM C NUCIT0J/Ib30BaHHUEM

arnriapaTa aire0Opbl, THTEPIPETUPOBATD TIOTyUYeHHBINA pPe3y/IbTaT

YMeHHe orepupoBaTh TIOHSATHSMHU: CpefiHee apudmMeTnueckoe, Me/vdaHa, HauOoO/bIllee ¥ HaWMeHbIIIee
3HaueHHWsl, pa3Max, AWCIIepCHsi, CTaHJapTHOe OTK/JOHEHWe UWCJIOBOro Habopa; yMeHHe W3BJeKaTb,
VHTEpPIIPeTUPOBaTh WHQOpMAIMio, TpeACTaBleHHYyl0 B Ta0/iuIax, Ha /[AudarpamMmax, Trpadukax,
OTpa)kalolllyl0 CBOWCTBA peasibHBIX TPOLIECCOB U SIBJIEHUM; TpeACTaB/IsTh WH(OPMALMIO C TMOMOIIbBIO
Tab/MUI| ¥ UarpaMM; UCC/IeI0BaTh CTATUCTUYECKHe AaHHbIe, B TOM YKC/Ie C PUMeHeHHeM rpaduuecKux
METOZIOB U 3JIEKTPOHHBIX CPE/CTB; rpauuecku HCC/Ie0BaTh COBMeCTHBbIe HAOJOJeHUsT C TTIOMOIIbIO

AWdrpaMM paCCerBdAHUA U JIMHeMHOMN perpeccumn

YMeHure orepupoBaTh MOHATUSIMU: C/IyuaiiHbIi OMBIT U CAy4yailHOe COObITHe, BEPOSITHOCTh C/IyuaitHOro
COOBITHS; yMeHHe BBIUMC/IATH BEpPOSTHOCTb C MCII0/b30BaHHEM rpaduueckuX MeTOZOB; IPUMEHSTh
(opMyJIbI CII0XKEHUSI 1 YMHOKEHUSI BepOSITHOCTeH, (hopMyJ1y TTOJIHOU BepOSITHOCTH, Gopmysty bepHymy,
KOMOHMHAaTOpHBIe (hakThl ¥ (HOPMYIIbI; OLleHUBATh BEPOSTHOCTH PealbHBIX COOBITHIA; yMeHHe OTlepUpOBaTh
MOHATUSAMM: C/lyvyaiiHasg BeJWUYMHA, pacripefiejieHMe BepOSITHOCTeH, MareMaTHYecKoe OXKHJaHHe,
JMCTepcUst U CTaHZApTHOe OTKJ/IOHEeHWe C/lyyailHOM BelWuMHbl, GYHKLWK pacripefie/ieHrsl U MJI0OTHOCTH
PaBHOMEpHOrO, II0Ka3aTe/bHOIO0 W HOPMAa/IbHOIO pacIpefie/leHul; yYMeHHe MWCII0/b30BaTh CBOMCTBA
M3yueHHBIX pacripefie/ieHUid il pellleHusi 3a/lad; 3HAKOMCTBO C TOHATHSIMU: 3aKOH OOJIBIIMX uYHCer,
MeTO/bl BELIOOPOYHBIX MCC/Ie[JOBaHUM; YMeHHe TIPUBOJUTh MPUMephl MTPOSIB/IeHHs] 3aKOHa OOJIBIINX Urces
B TIPUPO/IHBIX U OOIIIeCTBEHHBIX SIBJIEHUSX; YMEHHe OIepUpOBaTh MOHATHSIMHU: COYeTaHHe, TePeCTaHOBKa,
YKC/I0 COYeTaHUH, YMCIIO TIepecTaHOBOK; OMHOM HbIOTOHA; yMeHMe TIpUMeHsSITb KOMOWHATOPHbIe (DaKThI U
paccy)K[eHusl IS pelleHWs 3aJay; OLIeHMBATh BEPOSITHOCTH peaybHbIX COOBITHH; COCTABJISThH

BEPOSATHOCTHYIO MOJeJ/Ib U UHTEPIIPETUPOBATh HOJ'Iy‘-IGHHBIﬁ pe3yabTaT




YMeHue orepupoBaTh MOHATUSMU: TOUKA, MpsMasi, IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Y4, BeIUUMHA
yriaa, TUIOCKWM YIOJ, [BYIPaHHbIM YroJ, TPEXTpaHHbId Yroj, CKpelLjuBarolecs IMpsMble,
Napasiie/ibHOCTh U TMepHeHIVKY/ISIPHOCTh TMPSIMBIX Y MJIOCKOCTeH, Yroa MeXAy TMpsIMbIMU, YTOJ MeXAy
NPSIMOW M TVIOCKOCTBIO, YTOJI MeX/y IJIOCKOCTSIMH, pacCTOSIHWe OT TOUKM [0 IIJIOCKOCTH, PacCTOsIHUe
MeX/y TpsIMbIMH, pacCTOSIHAE MeXKAy TIJIOCKOCTSIMU; YMEHHe WCII0/Ib30BaTh MpPH pelleHrnd 3ajauy
n3yueHHble ()aKThl U TEOpeMbl TUIAHUMETPHUH; YMeHHe OLeHUBaTh pa3Mepbl 00BEKTOB OKPY)KAIOILETo
MHpa; CTPOUTb MaTeMaTHyecKue MOJeld C TMOMOIIbK) T'eOMeTPUUYEeCKUX MOHSATHUN W BeIUUMH, pellaTh

CBsA3dHHBIE C HUMU ITPAKTHYECKKE 3aJa4Yn
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YMeHHe OrepupoBaTh MOHATUSAMU: TUIOLIAAL (DUTYpPBI, 00BEM (UTypbl, MHOTOTDAaHHUK, TPABUIbLHBIN
MHOTOTDaHHHK, CeueHWe MHOTOTPaHHMKA, Ky0, mMapasenenuriesi, Mpu3Ma, NHUpamuja, ¢Gurypa u
MOBEPXHOCTh Bpall|eHUs], LWIMHAP, KOHYyC, Iap, cdepa, 1iomazb cdepbl, M/OL[aAb MOBEPXHOCTU
MTUPaMU/IbI, TIPU3MbI, KOHYCa, [WIUH/PA, 00BEM Kyba, MpPsSMOYTO/ILHOTO TMapasuiesienuriesia, TupaMH/bl,
MpU3Mbl, LWAMHAPA, KOHYyCa, Ilapa, pa3BépTKa [IOBEPXHOCTH, CeueHusl KOHyca U LWIMHAPA,
rapa’sijieJibHble OCH WM OCHOBaHHIO, CeueHUe 111apa, MJI0CKOCTh, Kacarollasicsi cepsl, LUIMHAPA, KOHYCa;
yMeHHe CTpPOUTh CeueHHWe MHOTOrpaHHMKa, K300pa)kaTb MHOTOTPAHHUKH, (UTypbl U TOBEPXHOCTU
BpallleHHsl, UX CeUeHHs], B TOM UMCJie C MIOMOLLbIO0 3/IeKTPOHHBIX CPe/CTB; yMeHHe MPUMEHSITh CBOWMCTBA
reoMeTpUUYecKrx (PUryp, camoCTosATeNbHO (POPMY/IMPOBAaTh ONpeZesieHrsl u3yyaeMbIX (UIyp, BblABUTaTh
TUIOTe3bl O CBOWMCTBAX W TIPU3HAKaxX reoMeTpuuecKux (uryp, oOOCHOBBIBaTH WM OIPOBEpPraTh UX;
yMeHHe TIPOBOJWTh Kiaccu(ukaluioo ¢GUryp Mo pas/vyHbIM TpU3HAaKaM, BBITIOJIHATH HE00XOAWMble

AOIIO/IHUTE/IbHbIE TTOCTPOEHUA

11

YMeHue orneprpoBaTh MOHATUSMU: JBWKEHHe B IIPOCTPAHCTBE, Mapasiie/bHbli epeHoC, CUMMeTpUs Ha

MJIOCKOCTH U B TIPOCTPAHCTBe, TIOBOPOT, TipeoOpa3oBaHue mMoAo0usi, TMofoOHbIe (GUTYpHI; YMeHHe




pacro3HaBaTh paBHble U TO00HBIe (UTYpbI, B TOM UHCJIe B TPUPOJE, HCKYCCTBe, apXUTEKTYpe;
WCI0/Ib30BaTh FeOMeTpUUYeCKre OTHOILEeHUs MPU PellleHUH 3aZlau; HaXOAUTb FreOMeTpUUeCKUe BeJTMUHHbI
(mmHa, yros, Toliab, 00BEM) NPU pellleHWd 3afilay U3 PYTUX y4yeOHBIX TPeAMeTOB U U3 peasbHOMN
JKU3HHW; yMeHHe BBbIUHC/IATH TFeOMeTpUUYeCKWe BeJUYMHBI ([JIMHA, YroJi, TUIONIaZb, 00bEM, TUIONMIAZb
MOBEPXHOCTH), MCMO/b3ys U3yueHHble (OpPMy/bl WU METOZAbl, B TOM UHC/Ie: TUIOLab TOBEPXHOCTU
MUpaMUpbl, TIPU3MbI, KOHyCa, LWIMHAPA, IUIomaab cdepbl; 00bEM Kyba, TMPSIMOYTOJBHOTO
Triapasiiesienurie/ia, TMpaMU/bl, PU3MBI, IIWJIMH/PA, KOHYCa, I1apa; yMeHHe HaXOJWTh OTHOILIIeHHe 005EMOB

1oA00HBIX GUryp

YMeHue OreprupoBaThb IIOHATUAMU: TPAMOYT'OJ/IbHasd CUCTE€Mda KOOPAWHAT, BEKTOP, KOOPDAWHATBI TOYKH,

KOOp/IMHAThl BEKTOPa, CyMMa BEeKTOPOB, MpPOU3Be/eHHe BeKTOpa Ha UWCJIO, pa3/ioykeHWe BeKTopa Tio

12 0a3ucy, CKajisipHOe TIPOM3Be/ieHWe, BEKTOPHOe TIPOW3Be/leHHe, Yroj MeXAy BeKTOpaMH; YyMeHue
WCII0/1b30BaTh BEKTOPHbIM U KOOPMHATHBINA MeTO/] /i pellleHHsi TeOMeTPpUUeCcKUX 3a/iau U 3a7jau Jpyrux
yueOHBIX PeJMeTOB
YMmeHue BbIOMpaTh TOAXOJAIIMM MeTO[, [Jisl pPellieHus 3a/lauM; TMOHMMaHWe 3HAaUMMOCTH MaTeMaTUKU B

13 W3yYeHUM TIPUPOJHBIX U OOIeCTBEHHBIX MPOLIECCOB U SIBJIEHWM; yMeHWe pacrio3HaBaTh IMPOsIB/IEHHE

3dKOHOB MdT€MaTUKHM B MWCKYCCTBe, yMeHHE€ TIIpUBOJWUTH TIDUMEDBI MATEMATHYECKUX OTKpBITI/Iﬁ

POCCUMCKOM M MUPOBOM MaTeMaTH4YeCKOW HayKU




INEPEYEHD 3JIEMEHTOB COJEPXAHUSA, ITPOBEPAEMBIX HA EI'D3 110 MATEMATHUKE

Kop IIpoBepsieMblii 3/IeMeHT CO/lepP)KaHUs
1 Uucsia ¥ BBIUKCTIEHUS
1.1 HarypanbHble v Liesible yncia. IIpyU3Haku 1eIMMOCTH Lje/bIX urcel
1.2 ParroHanbHbie urcia. OObIKHOBEHHBIE U [IeCATHYHbIe Apo0u, MpoLieHThI, beCKOHeUHbIe Mepuoinyeckre aApobu
1.3 ApudmMeTrueckuii KOpeHb HaTypaabHOU cTerieHU. [leiicTBUS C apupMeThUUeCKUMU KOPHSIMU HaTypaibHOW CTerleH!
14 CrereHb C 1ie/ibIM NoKa3artesieM. CTeleHb C pal[iOHaIbHBIM MoKa3aTeseM. CBOMCTBA CTeleHU
1.5 CHHYC, KOCMHYC Y TaHT'eHC YUC/I0BOr0 apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'eHC YK C/I0BOr0 apryMeHTa
1.6 Jlorapugm umucina. [leciThuHble U HaTypasibHble J0raprudMbl
17 [elicTBUTE/bHBIE UKCIa. ApudMeTHUecKre orepalyyd C AelCTBUTEe/NbHBIMH YMCIaMd. [IpuO/IMKEHHBIE BBIUHC/IEHUS,
' ripaBW/ia OKPYTJIeHUsl, MPUKUKA U OLleHKa pe3yJibTaTa BIYMCIeHUI
1.8 [Tpeobpa3oBaHue BbIpAKEHUH
1.9 KowmrnekcHele urciia
2 YpaBHeHUs U HepaBeHCTBa
2.1 Llesibie 1 1poOHO-palOHA/IbHBIE YPaBHEHUS
2.2 VppauyoHabsHble ypaBHeHUs
2.3 TpuroHomerpuyeckve ypaBHeHUs
24 [TokasaresnbHble U JOorapugmMuueckre ypaBHeHUs

2.5 Llenbie v IpOOHO-pAL{MOHA/TBEHBIE HEPABEHCTBA




2.6

VppaijoHaibHble HepaBeHCTBa

2.7 [TokazaTenbHbIe U JorapudMUUecKre HepaBeHCTBa
2.8 TpuroHomeTpruueckKue HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYITHOCTU YpaBHEHHUI U HEpaBEHCTB
2.10 YpaBHeHUs, HEpAaBEeHCTBA M CUCTEMBI C [TapamMmeTpaMu
2.11 Martpulia cuCTeMbl JIMHEHHBIX ypaBHeHU. OrnpeaenuTe/ib MaTPULIbI
3 ®yHKLMM U TpadUKU
31 dyHKUws, cocobsl 3aganus GyHkIuu. ['padmk ¢yHkummu. B3anMHo obpatHble GyHKIMKU. YETHBIe U HEUETHBIE (PYHKIWH.
' [Tepuoanueckue HyHKLIN
Ob6nacte ompeziesieHUss W MHOXKECTBO 3HaueHMd ¢yHKUuu. Hymm ¢yHkimy. [IpoMeXXyTKH 3HAKOTOCTOSIHCTBA.
3.2 [TpoMeXXyTKM MOHOTOHHOCTH (YHKUMH. MakKCUMyMbl 1 MUHUMYMbI GyHKUUH. Hanbosbliee ¥ HauMeHblilee 3HaueHUe
(yHKIMY Ha IPOMEXKYTKe
33 CreneHHasi GyHKLMSI C HaTypaJbHBIM U 1ie/ibIM Tl0Ka3aresnieM. Eé cBolictBa v rpaduk. CBoiicTBa U rpaduK KOpPHSI Nn-0it
. CTerneHu
3.4 TpuroHomeTtpuueckre (yHKLMHU, UX CBOWCTBA U rpapuKu
3.5 [TokasarenbHas U norapudmMuueckas (PyHKLMU, UX CBOWCTBA U TpayKu
3.6 Touku paspeiBa. ACMMOTOTHI rpapurkoB QyHKLMA. CBoMCTBa (QYHKLMM, HeMIpepPhIBHBIX Ha OTPe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/laHUS TIOC/IeZI0BaTe/IbHOCTeH
3.8 ApudmeTnueckas v reometpuueckast mporpeccuu. dopmyrna C/0)KHBIX IPOLIEHTOB
4 Hauvana marematrueckoro aHaamusa




4.1 [TpousBogHasi hyHKIMK. [Ipor3BoiHbIE 3/IeMeHTapHbIX (PYHKIUI
45 [TpuMeHeHMe TIPOU3BOJHOMN K MCCIe[0BaHNIO0 (DYHKIMI Ha MOHOTOHHOCTh U KCTpeMyMbl. HaxokeHre HanboJIbIlero u
' HavMeHbIIlero 3HaueHus: QyHKI[UU Ha OTpe3Ke
4.3 [TepBoobpa3Has. ViHTETpan
5 MHoOKecCTBa 1 JIOTHKa
5.1 MHOXXeCTBO, ornepaljuu Haji MHO)KecTBaMU. [IuarpamMmmbl Ditsiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTb ¥ cTaTUCTHKA
6.1 OrnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombuHaTopuka
7 I'eomeTpust
7.1 @urypel Ha IJIOCKOCTU
7.2 [IpsiMble U MJIIOCKOCTY B MPOCTPaHCTBe
7.3 MHororpaHHUKU
7.4 Tena ¥ MOBepXHOCTU BpalLLleHUs
7.5 KoopauHatsl 1 BeKTOPbI




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIbI VI YYEHUKA

» MaTemaruka: ajsiredpa ¥ Hauajia MaTeMaTUUeCKOTO aHalK3a, TeOMeTpUSI.
I'eometpus. 10-11 knacc. Atanacss JI.C., byry3os B.®., Kagomies C.b. u ap.

AxioHepHoe o6miecTBo «M3marenbcTBo «IIpocBerieHie»

METOANYECKHWE MATEPHUAJIbI VI YUUTEIA

IIU®POBBIE OBPA30OBATEJ/IBHBIE PECYPChI 1 PECYPCBI CETU
NHTEPHET
bubmioTeka [IOK

Poccutickas 3/1eKTpOHHas IIKOJ/1a
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