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ITIOACHUTEJ/IbBHASA 3AITNCKA

l'eomeTpust siB/sieTCS] OAHUM U3 0a30BbIX KypPCOB Ha YPOBHE CpeIHEro
obijero oOpa3oBaHus, TaK Kak o00ecreurBaeT BO3MOXKHOCTb H3yUeHHS
JUCLIMTIIMH ~ eCTeCTBEeHHO-HAyuyHOW  HAmNpaB/JeHHOCTM W TIPeJMETOB
I'YMaHUTapHOTO IWK/a. [T0CKO/IBbKY JIoruueckoe MbliiiieHue, hopMHUpyeMoe Tpr
W3yYeHUd  OOyYaroIMMUCS ~ TIOHATHHUHBIX ~ OCHOB  TI'e€OMETPHH,  TpH
Jl0Ka3aTe/IbCTBe TeOPEM U TIOCTPOEHUH 1[eTI0UKH JIOTHUECKUX YTBEPKAEeHUH MpH
pellleHnH TeOMeTPUUECKUX 3aZiayu, YMEHHUe BbIZIBUTATh U ONIPOBEPraTh TUIOTE3bI
HETI0CPeICTBEHHO HMCIO/b3YIOTCS TIPU PeIIeHHH 33/jlau eCTeCTBeHHO-HayYHOTO
I[UK/Ia, B UaCTHOCTH (hHU3NUECKHX 3a/iau.

Ilenb ocBoeHWs mporpaMmbl ydeOHOro Kypca «['eomeTpusi» Ha
yrayO/JéHHOM  YpOBHE —  pa3BUTHE HMHUBUAYa/JbHBIX  CIIOCOOHOCTEH
00yuaroImuxcsi MpU W3yUYeHWM TeOMeTPHUU, KaK COCTaBJISIONIEN TpeaMeTHOU
obnactu «Marematrka U WHGOpPMaTHKa» depe3 obecrieueHre BO3MOKHOCTH
TIproOpeTeHUsT U MCIOb30BaHUsS OoJjiee TTyOOKUX reoOMeTPUUeCKUX 3HaHWM U
JNEeNCTBUM, CHelUPUUHBIX T'eOMeTPUHM, M HeoOXOAWUMBIX i YCIIeIITHOTO
npodeccMOHa/ILHOTO ~ 00pa30BaHUs,  CBSI3aHHOTO  C  KCII0J/Ib30BaHHEM
MaTeMaTHUKH.

[TpropUTeTHBIMU 3a/ladyaMHM Kypca TeOMeTpHH Ha YIIyO/IEHHOM ypOBHE,
PaCIIVPSIOIIMMU U YCUJTUBAIOIAMH KypC 0a30BOTO YPOBHSI, SIB/ISIFOTCS:

pacIvpeHye TIPeZCTaBIeHNs O TeOMETPUU KaK YaCTH MHUPOBOMU KYJIbTYDPbI
¥ (OpMHpOBaHKE 0CO3HAHMUS B3aMOCBSI3U F€OMETPHH C OKPY>KAIOL[UM MUPOM;

dbopMHUpOBaHME TIPeACTaB/AeHUs O TPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHUIIIMX MaTeMaTHUYeCKUX MOZEJISX, TI03BOJIIONIMX OMMCHIBATh U M3yuaTh
pasHble SIBJIEHUSI OKPY>KaloIlero MHpa, 3HaHWe IIOHSATWWHOTO arrapara [0
pazzeny «CTrepeoMeTpHsi» yueOHOTO Kypca TeOMeTpHH;

dbopMrpoBaHWe  yMeHUs ~ BjafieTb ~ OCHOBHBIMH  TIOHSTHSIMH O
ITPOCTPAHCTBEHHBIX (DUT'ypaX M UX OCHOBHBIMH CBOMCTBAMH, 3HAaHHE TEOPEM,
dbopMysT M yMeHUe MX TPUMEHSTh, YMEHUs /10Ka3biBaTh TEOPEMbI M HaXOJUTh
HeCTaH/IapTHBIE CIIOCOOBI pellieHys 3a/1ay;

dbopMrpoBaHWe YMeHHs Ppaclio3HaBaTh Ha 4YepTeXXaX, MOAeNsX U B
peajibLHOM MHpe MHOTOTPDAaHHUKA W Tejla BpallleHus, KOHCTPYHUPOBAaTh
reoMeTpuueCcKre MOZesiy;

dbopmMupoBaHUe TTOHUMaHMSI BO3MOKHOCTH aKCUOMaTHUEeCKOTO
TIOCTPOEHUsT MaTeMaTUYeCKuX Teopud, GOpMUpOBaHWE TIOHUMaHUS POJIU
aKCHOMAaTUKH TPH TIPOBeZIeHUU PacCy KIAeHHH;



dhopmupoBaHUe yMeHUs Ba/leTb MeTO/IaMU [J0Ka3aTe/IbCTB U alfOPUTMOB
pelleHusi, YMeHUsI UX TIPUMEHSIThb, MPOBOAUTD /l0Ka3aTe/ibHble PACCY>KIEHUS B
X0Jle PpelleHUs CTepeoMeTpUYeCKMX 3aZiad M 3aZiad C T[pPaKTUUYeCKUM
cojiep>kaHueM,  (opmMupoBaHMe  TpeACTaB/eHUusT O  HeoOXOAUMOCTH
Jl0Ka3aTefbCTB TP OOOCHOBAHWM MaTeMaTHUeCKUX YTBEP)KIEHWM U pO/U
aKCMOMAaTHKH B TIPOBEJIEHUH [1eJyKTUBHBIX PaCCy K[ eHUN;

pa3sBUTHE U COBEpPIIEHCTBOBAHME HWHTE/UIEKTYa/lbHbIX M TBOPUYECKUX
CTIoCOOHOCTEM oOyyJarommxcs, TI03HaBaTe/IbHOM aKTUBHOCTH,
WCC/IeI0BAaTe/IbCKUX YMEHUM, KpUTUUHOCTH MBILLLIEHUS], MUHTepeca K U3yUeHUI0
reoMeTpuy;

(hopmMHpoBaHue (YHKIMOHATbHOMU rPaMOTHOCTH, pesieBaHTHOU
reoMeTpyy: YMeHUs] pacro3HaBaThb MPOSIB/IEHUsS TeOMeTPUYeCKUX TOHSITHH,
00BEKTOB M 3aKOHOMEpPHOCTel B peasibHbIX >KU3HEHHbIX CUTYalUsxX U TpHU
W3yUeHUU [JIPYyrUX YyueOHBIX TIPeIMETOB, TIPOSIBJIEHWS 3aBUCUMOCTEM U
3aKOHOMEPHOCTEeM, MO/IeJIMPOBaHUs peaslbHbIX CUTyalldid, MCCAe[OBaHHUs
MOCTPOEHHBIX MO/ e/ier, MUHTepIpeTal[iy MOTyUYeHHbIX Pe3y/IbTaTOoB.

OCHOBHBIMH CO/IepKaTe/IbHBIMU JIMHUSIMA yueOHoro Kypca «['eomeTpusi»
B 10-11 knaccax saBisitoTcs: «lIpsiMble W TIJIOCKOCTU B TIPOCTPAHCTBE»,
«MHororpaHHuKn», «Tesma BpaijeHusi», «BeKTOpbl W KOOpAWHAThl B
TIPOCTPaHCTBe», «[IBKeHHs B IPOCTPAHCTBEY.

ChopmympoBanHoe Bo ®PI'OC COO TpeboBaHMe «yMeTb ONEPUPOBATH
TIOHSTUSIMU», pe/IeBaHTHBIMU FeOMeTPUH Ha yriayO/éHHOM ypoBHe oOyueHHs B
10-11 knaccax, OTHOCUTCSI KO BCEM COZieprKaTe/TbHLIM JIMHUSM yueOHOro Kypca,
a (dopmMUpoBaHUe JIOTMYECKUX yMEHWW pacrpejiensieTcss He TOJbKO MO0
coJiep)KaTeflbHBIM JIMHUSIM, HO W TI0 rogaM oOyuenus. Cojep)kaHue
oOpa3oBaHMs, COOTBETCTBYIOIllee TIPeJIMETHBIM pe3y/jbTaTaM OCBOEHUS
denepasibHOM pabouell MporpaMmbl, pacripe/ileIéHHbBIM TI0 Tofam Oo0yueHwus,
CTPYKTYpHPOBAaHO TakKuM  o00pa3oM, uroObl KO BCEM  OCHOBHBIM,
NIPUHLIMITHAIBHBIM BOIpOCcaM oOyuarolyecs: odpalriajich HeOAHOKpPaTHO. JTO
MO3BOJISIET OpPraHU30BaTh OBJaiIeHUe TeOMeTPUUYECKUMH TIOHATUSIMA U
HaBbIKaMH T10C/IeZIOBaTe/TIbHO W TIOCTyTaTeabHO, C COOJIIO[ileHueM TIPUHLIMIIA
TIPEeMCTBEHHOCTH, a HOBble 3HaHWsA BK/IIOYAaTb B OOIyI0 CHUCTeMY
reoMeTpUUeCKUX TIpeJCTaBAeHU OOYYaroIIUXCs, PACIIUpss W YrayOosss eé,
o0pa3ysi MpouHble MHO>KEeCTBEHHbIE CBSI3U.

[Tepexo/| K U3y4eHHIO TeOMeTPUH Ha yTyOJIEHHOM YPOBHE TI03BOJISIET:

co3matb ycnoBus s auddepeHIMalid  00yueHHWs, TIOCTPOEHUS
VHAVBUAYaTbHBIX 00pa3oBaTe/lIbHBIX TIpOrpaMM, o0ecrieunTh yriybaéHHOe
M3yyeHre TeOMeTPUU KaK COCTaB/IsitoIllel yueOHOro rpeiMeTta «MaTeMaTHKa»;



TO/ITOTOBUTE OOYYarOINXCS K TIPO/IO/DKEHUI0 W3yUeHHsT MaTeMaTUKH C
yuéToM BbIOOpa Oynyiieli mpodeccuu, obecrieuriBasi MPeeMCTBEHHOCTb MeXKAY
001111M 1 TipodeccroHaTbHLIM 00pa30BaHHEM.

Ha u3yuenue yueOHOTrO Kypca «I'eomeTpusi» Ha yriyO/JIEHHOM ypOBHe
otBoguTcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hezieno), B 11 Knacce —
102 yaca 3 yaca B HeJleJsTto).



COJEPXAHUE OBYUEHUSA
10 K/TACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAaHCTBE

OcHOBHBIe TIOHATUSL CTepeomeTpuM. ToOuka, TmpsAMas, TJIOCKOCTD,
npocTpaHcTBO. [loHATHEe 00 aKCHMOMAaTHYeCKOM TOCTPOEHHWH CTePeOMeTPHUMU:
aKCHOMBI CTEPeOMEeTPUU U C/IeACTBUS U3 HUX.

B3avMHOe pacrosiokeHrWe MNpSIMbIX B MPOCTPAHCTBE: TepeceKaroluecs,
rapasuiesibHble W CKpeLuBaroluecs npsmble. [Ipu3Haky CKpelyBaromnxcs
npsaMbix. IlapanienbHOCTb TIPSIMBIX M TVIOCKOCTEM B MPOCTPaHCTBE:
rnapajuiefibHble TIpSIMble B TPOCTPAHCTBE, Iapajyle/IbHOCTh TPEX MPSAMBIX,
rapajyie/lbHOCTh MPAMOM M TUIOCKOCTH. IlapasyenbHoe W LieHTpasibHOE
TIPOeKTHpOBaHue, n3obpakeHue (uryp. OCHOBHBbIE CBOMCTBA IapasieslbHOTO
TIpoeKTHpoBaHus. V3o06pakeHre (GUryp B Tapasijie/lbHOW TIPOeKLWU. YTJIbI C
COHAmpaB/IeHHBIMKA CTOPOHAMH, YroJl MeXAy TIPIMbIMM B TMPOCTPAaHCTBE.
[TapanienbHOCTh  TJIOCKOCTEM:  Mapajule/ibHble  TUIOCKOCTH,  CBOWCTBA
napaie/lbHbIX T/IOCKOCTel. [lpocTelillive MpPOCTPAaHCTBeHHbIe (UIYPhl Ha
TJIOCKOCTH: TeTpas/p, Napasiiesenurie]l, TOCTPOeHUe CeYeHU M.

[leprieHAUKYISPHOCTb NPSIMOM Y TIJIOCKOCTH: NePHEeHAUKYJISIPHbIE TIPSIMbIe
B TMPOCTPAHCTBe, MpsiMble Mapasiie/ibHble U MeprneHAUKYIIpHble K MIOCKOCTH,
MPU3HAK TepPHeHJUKY/JISIPHOCTH TPSIMOM M TIJIOCKOCTH, TeopeMa O TMpsSIMOM
TeprieHIUKYISIPHOU TJIOCKOCTH. OpToroHansHOe MPOEKTUPOBAHHUE.
[leprieHOUKY/IIp W HAK/JIOHHBIe: pPACCTOSIHAE OT TOUYKM [JO IUJIOCKOCTH,
paccTossHUe OT TMpPSIMOM [0 TJIOCKOCTH, TMPOEKUWs (UIrypbl Ha TIJIOCKOCTb.
[TepneHAUKY/ISIPHOCTE TJIOCKOCTEM: TPU3HAK TMepHeHAUKY/ISPHOCTH [BYX
r0ckocTel. Teopema 0 Tpéx nepreHAUKY/isipax.

YT/ibl B IPOCTPaHCTBe: yrOa MeXAy MPSIMOM U IJIOCKOCTBIO, IBYTPaHHbIN
yroJi, JIMHEVHBbIM YroJ ABYIPAaHHOTO yrja. TpEXrpaHHbIM W MHOTOrPAaHHbBIE
yrJibl. CBOMCTBA TJIOCKMX YIJIOB MHOrOrpaHHoro yrja. CBOMCTBa IJIOCKHUX M
JBYTPaHHBIX YTJIOB TPEXI'PAHHOIO yrja. TeopeMbl KOCUHYCOB U CHUHYCOB [i/is
TPEXTPAaHHOIO yIJIa.

MHororpaHHuKH

Buibl MHOTOrpaHHUKOB, pa3BépTka MHOrorpaHHuka. [Ipy3ma: n-yrosbHas
npu3Ma, TIpsMasi M HaK/IOHHasi TpU3Mbl, OOKOBasi M TMOJHAsi TIOBEPXHOCTh
nipusMsbl. [lapannenenure], NpsMOYTO/bHBINA Tapasiesienunes; U ero CBOUCTBA.
Kparuaiime nyth Ha ITIOBeDXHOCTM MHOrOrpaHHMKa. Teopema OJusepa.
ITpocTpaHcTBeHHasi Teopema Iludgaropa. Ilupamuza: n-yrosbHasi NUpamuza,



TpaBWIbHAs U yCeuéHHass mupamuzibl. CBoiicTBa pébep M OOKOBBIX TpaHel
NpaBU/ILHOM MUpaMuy/ibl. [IpaBU/ibHbIe MHOTOTPDAaHHUKM: TIPABW/IbHAs MpyU3Ma U
TpaBWIbHAsI TIMpaMu/a, TIpaBW/IbHAs TpeyrojibHasi MMpamMuja W TpaBUIbHbBIN
TeTpaszp, Kyb. IlpefcraBreHuve O TpaBU/IbHBIX MHOTOTDaHHUKAX: OKTas3/p,
J0/leKa3Jp U UKOCas/p.

BbIuricjieHre 371eMEHTOB MHOTOTPAaHHUKOB: pE&Opa, [AuWaroHanu, YTJibl.
[Tnomjaze GOKOBOM TTOBEPXHOCTH W TIOMHOM TTOBEPXHOCTH TIPIMOM TIPU3MBI,
T/I0I[aZlb OCHOBAHWM, TeopeMa O OOKOBOM TOBEPXHOCTU IIPSIMON TIPU3MBI.
[Tnomiage OOKOBOW TTOBEPXHOCTU U TIOBEPXHOCTU TPAaBUJILHOW MUPaMU/BbI,
TeopeMa O TIOIIaIu YCeUEHHOU MUpaMU/IbI.

CummeTpusi B TIPOCTpPaHCTBe. OjeMeHTbl CHUMMETPUM TPaBUIbHbIX
MHOTOrpaHHUKOB. CUMMeTpUsi B TPaBWIbHOM MHOTOTDaHHUKE: CUMMETDPUS
rapasiiesieniuresia, CAMMETPUs TIPABWIbHBIX TPH3M, CUMMETPHs TIPaBUIbHOMN
MpaMU/bl.

BeKToOpbI U KOOPAMHATHI B MPOCTPAHCTBE

[ToHsiTHSI: BEKTOpP B TMPOCTPAHCTBe, HYJ/IeBOW BEKTOp, /JIMHA HEHYJ/IeBOTO
BEKTOPa, BEKTOPhI KOJITMHeapHble, COHAIpaB/eHHble ¥ TPOTHBOIIOI0XHO
HaripaB/ieHHble BeKTOpbl. PaBeHCTBO BeKTOpPOB. [leMCTBUSI C BEKTOpaMM:
C/I0)KeHVe Y BbIUMTaHHEe BEKTOPOB, CyMMa HECKOJbKUX BEKTOPOB, YMHOKeHUe
BekTOpa Ha umcio. CBoiicTBa c/ioKeHUs1 BeKTOpPOB. CBOMNCTBa YMHOXXEHMS
BeKTOpa Ha uucio. [loHsiThe  KoMmruiaHapHble  BeKTOpbl.  [Ipu3Hak
KOMILJIaHAapDHOCTU TPEX BeKTOpoB. [IpaBuno mnapasnnenenurena. Teopema o
pa3/io’)KeHWW BeKTOpa Mo TPEM HeKOMILIaHapHbIM BeKTopaM. [IpsiMoyrosnbHast
cucTteMa KoopAuHaT B mpocTpaHcTBe. KoopauHatbl BekTOpa. CBs3b MEX[y
KOOp/IUHaTaMU BeKTOpa M KOOp/AWHATaMU TOYeK. YTOJ/ MeXAy BeKTOpaMH.
CkansipHOe TIpoM3Be/leH1e BEKTOPOB.

11 K/TACC

Teya BpaleHust

[Toustus: OUWJIMHAPpHUYECKadad II0BEPXHOCTb, KOHHYECKds IIOBEPXHOCTD,
cepuueckasl TIOBEPXHOCTb, OOpasylolye MoBepxHOCTeld. Tesa BpalleHus:
LWIMHID, KOHYC, YCeuéHHBIM KOHYC, cdepa, I1ap. B3aumHOe pacriosioykeHue
cdeppl ¥ TIIOCKOCTH, KacaTejbHasi IJIOCKOCTh K cdepe. V3obpaxkeHue Ten
BpallleHHUs Ha TJIOCKOCTU. Pa3BépTKa LUaMHApa U KoHyca. CummeTtpust cepsl U
mapa.

O6bém. OcHoBHBIe cBoMcTBa 00BEMOB Ten. Teopema 006 06BéMe
MPSIMOYTOJIBHOTO Tlapasijiesienurieia U ciaeqcTBus u3 Heé. OOBEM MpsiMON U



HaK/IOHHOW TpU3Mbl, LUWIWHApPA, MUpaMuAbl U KOoHyca. OObEM Iapa u
111apOBOTO CerMeHTa.

KombuHalyy Tes BpallleHWsI U MHOTOTpaHHUKOB. [Ipr3ma, BIMcaHHasi B
LWIWHAD, OMUCaHHasi OKOJ0 LuwauHApa. llepeceueHve cdepbl ¥ 1Iapa C
MJIOCKOCThI0. Kacanue 1mapa v cdepbl mI0CKOCThi0. [ToHSITUEe MHOTOrpaHHUKa,
OIMKCAaHHOTO OKOJIO C(ephl, cepbl, BOIMCAHHON B MHOTOTPDaHHUK WM TeJO
BpalleHUsI.

[Tnoujazs MOBEPXHOCTH LIWIMH/IPA, KOHYCa, T/IoLaAb cephl U eé yacTeu.
[Togobue B mpoctpaHcTBe. OTHOIIEHWe OOBEMOB, TUIOIIAJel TTOBEPXHOCTEH
nofjo0HbIX ¢uryp. [IpeobpazoBaHue momobusi, roMoTeTusi. PerieHre 3a/a4 Ha
TIJIOCKOCTH C MCIT0/Ib30BaHHWEM CTepeoMeTpUUYeCKUX MeTO/0B.

[TocTpoeHue ceueHUMM MHOTOIDAaHHUKOB W TeJl BpallleHUsl: CeueHus
UuIMHApa (Mapa/ie/ibHO W TEpHeHUKYJ/SIPHO OCHU), CeueHUs KOHyca
(mapasie/ibHble OCHOBAaHUIO U TPOXOJsIMe uepe3 BepLIWHY), CeueHus Iapa,
METO/Ibl TOCTPOEHUs] CeueHuil: MeTOJ CJiIe[iloB, MeTOJ, BHYTPEHHEero
TIPOEKTHPOBaHUsI, METO/] TIepeHoca CeKyIel MI0CKOCTH.

BeKToOpbI U KOOP/AMHATHI B MPOCTPAHCTBE

Bexktopsl B 1ipocTpaHcTBe. Omnepauuvu Haj, BekTopaMu. BekTtopHoe
yMHOKeHHe BeKTOpOB. CBOWMCTBa BEKTOPHOTO YMHOXKeHHs. [IpsiMoyrosibHas
cuCTeMa KOOpAMHAT B TMpocTpaHcTBe. KoopauHatel BekTopa. PasnokeHue
BeKTOpa 10 06a3ucy. KoopAMHATHO-BEKTOPHBIM MeTOJ TIPU  pellleHun
reoMeTpUUYeCKHX 3a/au.

JABH)KeHus1 B NPOCTPAHCTBE

Iewkenust mpoctpaHcTBa. OToOpaxkeHus. [IBM>KeHUSI U PaBeHCTBO (UTYP.
OOue cBoiCcTBa [JBWKEeHWH. Buzbl [BWKEHWMN: TMapasule/lbHbIM TepeHoc,
L|eHTpa/ibHasi CUMMETpUs1, 3epKa/ibHasi CUMMETpPUS], TIOBOPOT BOKPYT MPSIMOM.
ITpeoOpa3oBaHus 1o100usl. [Tpsimasi v cthepa Ouepa.



INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJIYBJIEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JINMHHOCTHBIE PE3YJ/IbTATbBI

1) rpaxxiaHCKOe BOCIUTaHUe:

c(OPMUPOBAHHOCTb ~ TPAKIAAHCKOW  TMO3WIMKU  O0yuaromierocsi  Kak
aKTHBHOTO Y OTBETCTBEHHOI'O UjieHa POCCUMCKOTO 0O0IIecTBa, Mpe/icTaB/ieHre 0
MareMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3/IMYHbIX CTPYKTYD, SIBJIEHUM,
TIpoLielyp TPaKAAHCKOTO obiecTBa (BBIOODPBI, OMPOCHI U [JIPyroe), yMeHHe
B3aMMO/IeCTBOBaTh C COL[MAJbHBIMA WHCTUTYTaMU B COOTBETCTBUU C UX
GyHKIUSIMU U Ha3HAUeHUeM;

2) maTpuoTHUYeCKoe BOCIMTaHHUe:

c(hOpMHPOBAHHOCTh POCCHUMCKOM TpaXkZJaHCKOW WIeHTUUHOCTU, YBa)KeHUSsI
K MPOILJIOMY U HaCTOSIIIEMY POCCUMCKOM MaTeMaTHKH, [IeHHOCTHOE OTHOILLIEHUEe
K JOCTW)KEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOM MaTeMaTh4yeCKOU
IIKOJ/Ibl, MCMOJIb30BaHUE 3THUX [OCTMXKEHWM B [IPYTMX HayKaX, TeXHOJIOTHSIX,
chepax 3KOHOMUKU;

3) AyXOBHO-HPABCTBeHHOE BOCNIUTAHUE:

0CO3HaHUe [y XOBHBIX LIeHHOCTeM POCCHICKOTO Hapo/a,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBe/leHMUs,
CBSA3aHHOTO C TIPAaKTUYECKUM TpUMeHeHWeM [JOCTWKEeHUM HayKu W
JesATeIbHOCTBI0  YUBHOTO, OCO3HaHWe JIMYHOrO0 BK/Iala B  TOCTpOeHue
yCTOMUMBOTrO OYyAyIIero;

4) 3cTeTHYECKOe BOCITUTAHHE:

3CTeTUYeCKOe OTHOILIeHWe K MHUPY, BK/IIOYasi 3CTeTUKY MaTeMaTU4yeCcKUX
3aKOHOMEPHOCTeH, 00BeKTOB, 3a/iay, pelleHnH, pacCy>XIeHuH,
BOCITPUUMYMUBOCTb K MaTeMaTHUUeCKUM acCleKTaM pa3/IUUHbIX BUJIOB UCKYCCTBa;

5) ¢pu3nueckoe BoCIUTaHMe:

c(hOpMHUPOBAHHOCTh yMEHHUSI TIPUMEHSITb MaTeMaTUueCKhe 3HaHUsl B
WHTepecax 3[0poBOro U Oe3omacHoro o0pa3a JKWM3HU, OTBETCTBEHHOE
OTHOLIEHWe K CBOEMY 3/0pOBbIO (3[0pOBOe TMuTaHWe, cCOasaHCUPOBAHHBIN
PEXXUM 3aHSATUN U OT/JbIXa, peryyspHas (puarueckass akTUBHOCTh), (husrnueckoe
COBEPILLEHCTBOBAHUE npu 3aHATUAX CMIOPTUBHO-03/J0POBUTE/TbHOU
J1esATe/TbHOCTBIO;

6) Tpyi0BOe BocuTaHUe:



TOTOBHOCTb K TpPY/Y, OCO3HaHHWe I[eHHOCTH TPYo/o0us, HWHTepeCc K
pa3MuHbiM  cepaM NpodecCUOHATBLHOM  /lesiTeIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U eé TIPUIOXKeHHsSIMH, YMeHHe COBepIllaThb OCO3HAaHHBIA BbIOOD
Oyayuieii mpodeccur M peav30BbIBaTh COOCTBEHHBbIE >KW3HEHHbIe TIIaHBI,
TOTOBHOCTb U  CIOCOOHOCTH K  MareMaTHMueCcKOMy 00pa3oBaHUIO U
camMo00pa30BaHNI0 Ha TMPOTSHKEHHWH BCeW JKW3HU, TOTOBHOCTb K aKTWUBHOMY
yUaCTHIO B pPellileHUH MPaKTUYeCKUX 3a/lay MaTeMaTHyeckou HarpaBJeHHOCTH;

7) 3KoJiorudecKoe BOCITUTAHMe:

chOpMHPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYPhl, TMOHUMAaHUE BJIUSHUS
COLIMa/IbHO-9KOHOMUYECKUX ~ TIPOL[eCCOB HA  COCTOSIHWE TIPUPOJHOM U
COLMa/IbHOM CpeZibl, OCO3HaHWe TJ/I00a/bHOTO XapakTepa 3SKOJI0TMYecKuX
nipo6sieM, OpueHTallYsl Ha MpUMeHeHre MaTeMaTUUeCKUX 3HaHWM [I7is pellleHus
3a7a4 B 06/1aCTU OKpY>Katolllell cpe/ibl, T/ITaHUPOBaHUe TIOCTYTIKOB U OL[eHKH UX
BO3MOYKHBIX TTOC/Ie/ICTBUM [I/Is1 OKPYKatolileid cpe/ibl;

8) HeHHOCTH HAyYHOT'0 TO3HAHMSA:

chOpMHPOBAaHHOCTbL MHPOBO33pEeHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO pa3BUTUs HAyKU U  OOIIECTBEHHOM TIPAaKTUKH, TIOHWMaHHe
MaTeMaTHUeCKOW HayKu Kak cdepbl uesioBeUecKou [esTebHOCTH, ITArloB eé
pPa3sBUTUS M 3HAUMMOCTH JiJIsl pa3BUTHS LIUBWIMU3Al[MH, OB/aj/leHHUe SI3bIKOM
MaTeMaTUKU YW MaTeMaTUueCKOW Ky/JbTYpOll Kak Cpe/ICTBOM IO3HAHUSI MUPa,
TOTOBHOCTb OCYIIIECTB/ISITh TMPOEKTHYI0 U MCC/IeZ0BATebCKYH0 [eATelbHOCTh
VHJVBU/Iya/JIbHO U B TPyTIIIe.

METAIIPEAMETHDBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHBIE YUeOHbIe eiiCTBUS

Bba3oBble /lornueckKue JiefiCTBYS:

BBISIB/IATH U XapaKTepU30BaTh CYI|eCTBeHHbIe MPU3HAKK MaTeMaTUUecKhuX
O0BEeKTOB, TIOHATWM, OTHOIIEHUM MeXJy TOHATUSIMH, (OPMYIUPOBATh
orpefie/ieHUs]  TIOHSITMM,  yCTaHAB/IMBaThb  CYIIEeCTBEHHBIM  TMPHU3HaK
KjJaccu(UKali, OCHOBaHUS [iii 00OOIIeHWs] W CpaBHEHUS, KPUTePUU
TIPOBO/IMMOT0 aHa/In3a;

BOCIIpUHUMATh, (opMynvMpoBaTh U TpeoOpa3oBbIBaTh  Cy’KIEHUS:
yTBep/uTe/bHbIe U OTpULlaTe/IbHble, eJUHUUHbIe, UaCTHbIe U 00111e, YCIOBHbIE;

BBISB/ISITH ~ MaTeMaTHueckre  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
NpoTHBOpeuns B (aKkTax, JaHHbIX, HAO/MIOEeHUsIX U YTBePK/IeHUsIX, Tpe/Jararh
KPUTEPUHU [Jisl BbISIB/IEHUST 3aKOHOMEDPHOCTeH U TIPOTUBOPEUUii;



JlenaTth BBIBOZII C WCITONb30BAaHWEM 3aKOHOB JIOTMKH, AeJyKTHUBHBIX U
WHAYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/TIOUeHHH T10 aHaI0TUH;

TIPOBO/IUTD CaMOCTOSITe/TbHO JloKa3aTesbCTBa MaTeMaTUUeCKUX
yTBep)KJeHul (MpsiMble ¥ OT MPOTHMBHOIO), BLICTpaMBaTh apryMeHTallHIo,
MIPUBOJIUTh TIPUMEpPbl YW  KOHTPIIPUMEphI, O0OOCHOBBIBAaTH COOCTBEHHBIE
CY’>KIIeHUsI U BBIBOJIBI;

BbIOMpATh CIocob perieHUs yueOHOM 3a7iauu (CpaBHHMBATh HECKOJIBKO
BapUaHTOB pellleHUs, BbIOMpaTb Haubosee MOAXOAAIIMNA C  YUETOM
CaMOCTOSITe/IbHO BbI/ie/IeHHBIX KpUTEpHEB).

Ba3oBble Hcc1ejoBaTe/IbCKHe JeiiCTBUA:

HCTI0/Tb30BaTh BOMPOCHI KaK MCC/Ie0BATe/bCKU UHCTPYMEHT TIO3HAHMS,
dbopMynMpoBaTh  BOIPOCHI, (UKCHDPYIOlL[Me TIPOTHBOpeure, Ipobiemy,
yCTaHaB/IMBaTh UCKOMOE U ZlaHHOe, (JOPMUPOBaTh TUIIOTe3y, apryMeHTHUPOBAaTh
CBOIO TIO3UILINIO, MHEHUE,;

TTPOBO/IUTD CaMOCTOSITE/THHO CTUTAHUPOBAHHBIM 9KCTIEPUMEHT,
UCC/IeflIoBaHUe TI0 yCTAHOBJIEHWIO OCOOEHHOCTell MaTeMaTHueckoro OOheKTa,
sIBJIeHUsI, TIPOL[eCCa, BBISBJIEHWIO  3aBUCUMOCTEN  MeXIy oObeKkTamu,
SIBJIEHUSIMU, TTPOLIeCCaMHu;

CaMOCTOSITe/ILHO (hOPMYTMPOBaTh 0000IIEHNST ¥ BHIBO/IBI 110 pe3y/IbTaTaM
MIPOBeIEHHOTO0  HaO/IOfleHusl, WCCIe0BaHMs, OL[eHUBATh J/IOCTOBEPHOCTD
TTO/TyYeHHBIX Pe3y/IbTaTOB, BLIBOJOB U 0000ITIeHHH;

TIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE TIPOIecCca, a TakKe BbIBUTATH
TIPe/ITI0JIOXKEHHUSI O er0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BLISB/IATE AeUIUTBI MHPOPMAIUH, JJaHHBIX, HEOOXOAUMBIX [Isi OTBETa
Ha BOIIPOC U /IS PellieHus 3a7jaui;

BbIOMpaTh ~ WHGOpPMAI[MI0O U3  WCTOYHWKOB  PA3/IMUHBIX  THIIOB,
aHa/IM3UpPOBaTh, CHUCTEMATH3UPOBAaTb M HWHTEPIPETHPOBATh HMH(OPMAIUIO
Pa3IMUHBIX BUAOB U (hOpM TIpe/|CTaBIeHNST;

CTPYKTYpHPOBaTh WHGMOPMAIL[WIO, TIPEJCTAB/IATh €€ B pa3/MuHbIX (Gopmax,
WJUTIOCTPUPOBATh Tpaduuecky;

OlLlIeHHBAaTh HaZIé>KHOCTh uHbOpMaIIH 1o CaMOCTOSITE/TEHO
cchopMy/TMPOBAaHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHbIe YHHBEpCA/IbHbIE yueOHbIe el CTBUsA
Oo1enmue:
BOCIIPUHMMAaTh W  (OpMy/IMpoBaTh CYXKIEHUS B COOTBETCTBUH C
YCJIOBUSIMU U 11eJIIMH OOILI€HHs, ICHO, TOUHO, TPaMOTHO BhIP@XaThb CBOIO TOUKY



3peHUsI B YCTHBIX M MMCbMEHHBIX TeKCTax, /laBaTh MOSICHEHHUS 110 X0y peLleHust
3aJjaui, KOMMEHTUPOBaTh MOyYeHHbIN pe3y/bTar;

B X0/le 00Cy>KeHUsI 3aJlaBaTh BOMPOCHI TI0 CYIIIeCTBY 00CYy’>KJaeMOii TeMbl,
npobsieMbl, pelllaeMOM 3a/jlaud, BbICKAa3bIBaTh W€, HalleJieHHble Ha TTOMCK
pellieHus, COMOCTaBJATh CBOM CYXKAEHHUsSI C CY)KEHUSIMU [IPYTMX y4aCTHUKOB
Juasnora, oOHapy>KUBaTh pa3/iiuue U CXO/CTBO TO3ULIMH, B KOPPEKTHOU (opme
(hopMyIMpOBaTh pa3HOI/IaCUsi, CBOU BO3PaKeHUSsI;

NpeACTaBAATh  pe3y/JbTaTbl  pelleHus  3aJjauyd,  9IKCIIepPUMEHTa,
WCC/IeJOBaHMs, TPOeKTa, CaMOCTOsITe/TbHO BbiOMpaTh (hopMaT BBICTYTUIEHUS C
yuéTOM 3a7iau Mpe3eHTaly U 0COOeHHOCTel ayUTOpHH.

PeryiAiTUBHBIE YHHBEpPCA/IbHbIE yUe0OHbIe el CTBUs

Camoopranusanus:

COCTaBJISITh T/IaH, aJITOPUTM pellieHus 3aflaud, BbIOMpaTh criocob peliieHus
C YuéTOM UMEIOIUXCSI PecypcoB U  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMeHTHPOBAaTb M KOPPEKTHPOBATb BapWaHThI PeIeHHH C yuéTOM HOBOH
VH(OpMaLu.

CaMOKOHTPO/Ib, 3MOL[HOHA/IbHBIA HHTE/IJIEKT:

B/a/leTb HaBbIKAMM TIO3HABaTe/JIbHOM peduieKCMM KakK OCO3HaHUS
COBepIIIaeMbIX JeMCTBUM U MBIC/IMTE/LHBIX IIPOLIECCOB, WX pe3y/bTaToB,
B/I/IeTh CIOCcO0aMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpollecca W pe3yJibTaTa
pellieHus] MaTeMaTUYeCKOU 3a/iaum;

TIpe/IBU/IeTh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh TIpU peIlleHun
3ajaud, BHOCUTb KODPEKTHBBI B [esSTeJIlbHOCTh Ha OCHOBE HOBBIX
00CTOSITE/TLCTB, JaHHBIX, HAW/IEHHBIX OIIMOOK, BLISIBJIEHHBIX TPYAHOCTEMH;

OlLIeHHMBaTh COOTBETCTBHME pe3y/bTaTa LIeId W YC/IOBUSAM, OOBSCHATH
TIPUUMHBI  IOCTW)KEHUST WIM HeJOCTIKEHHWs pe3y/bTaTOB JesTe/lbHOCTH,
HaXOZUTh OIUOKY, aBaTh OLIeHKY NPUOOPEeTEHHOMY OITBITY.

CoBMecTHas 1eTe/IbHOCTh:

MOHMMATb W WCIO/b30BaTh  MPEUMYIeCTBA  KOMAHJHOM U
VHAWBHUAYaTbHOH pabOThl MpU pelleHrnyd y4yeOHBIX 3ajau, NPUHUMATh Le/Tb
COBMECTHOU [leATeNhbHOCTH, TJIAaHUPOBATh OPTaHM3allii0 COBMECTHOW PaboThI,
pacrpeziesifiTh BUZbI paboT, AOrOBapHUBaThCSs, 00CYKAATh MPOLeCC ¥ pe3yabTar
paboTkl, 000011[aTh MHEHHST HECKOJTBKUX JTIOZIEH;

y4acTBOBaTh B TPYMIOBLIX (hopmMax paboThl (00CyKaeHus1, 0OMeH MHEHHH,
«MO3rOBble IITYypPMbl» ¥ WHBIE), BBIIOJHATL CBOK YacThb paboThl U
KOODAWHUPOBATh CBOW [I€WCTBUSI C APYTMMU UieHaMH KOMaH/pbl, Ol[€HHWBAaTh



KauecTBO CBOero BKJaZa B  OOWUHA  TIPOAYKT TI0O  KPUTEpHsM,
chopMy/IMPOBAHHBIM YYaCTHUKAaMU B3aUMO/IeHCTBUSI.

INPEAMETHDBIE PE3YJ/IBTATDI

K koniy 10 K/1acca o06yyaronyiics HayuuTCs:

CcBOOOJJHO OTEepUpPOBaTb OCHOBHBIMU TIOHSATHSIMH CTEPEOMETPUM TIPU
pellieHnH 3a/iau ¥ MPOBeJeHNH MaTeMaTUUeCKUX pacCy K eHU;
TIPUMEHSITh aKCUOMbI CTEPEOMETPUU U CJIe[ICTBUSI U3 HUX TIPU PelleHrur
reoMeTpUYeCcKUX 3a/jay;

K/1acCUULMPOBaTh B3aMMHOE PacIio/io’KeHre TIPSIMbIX B POCTPAHCTBe,
TIJIOCKOCTEN B MPOCTPAHCTBE, MPSIMbIX U MJIOCKOCTEelN B MPOCTPAHCTBE;
CcBOOOJTHO OTEepUpOBaTh TOHSATHSIMH, CBSI3aHHBIMH C yIJIlaMH B
TPOCTPaHCTBE: MeXAY MpPsSIMbIMKA B TPOCTPaHCTBE, MEXy MpsIMOM U
TJIOCKOCTBIO;

CcBOOO/THO OTEPUPOBATH TIOHSATHUSIMU, CBSI3aHHBIMK C MHOTOTDAHHUKaMU;
CcBOOOJTHO pacrio3HaBaTh OCHOBHBIE BU/bl MHOTOTPAHHHKOB (TIpH3Ma,
MTMpaMu/ia, MPSIMOYTOJTBHBIN TIapasiiesiernurnes, Ky0);
K/acCUUIMPOBAaTh MHOTOTPAaHHWKH, BbIOMpasi OCHOBaHUS IS
K/1accudyKalyu;

CcBOOOJHO OTEepUpOBaTh TIOHATUSIMH, CBSI3aHHBIMU C  CeYeHHeM
MHOTOTPaHHUKOB T/IOCKOCTHIO;

BLITIOJIHATH ~ TapajyiesibHOe,  LIeHTpaJibHOE W OpPTOrOHaJbHOE
MPOeKTHpOBaHWe GUTYD Ha IUIOCKOCTb, BBITIOJHATE W300pa’keHus
(uUryp Ha NI0CKOCTH;

CTPOUTH  CeYeHUs] MHOTOTPDAaHHUKOB  pa3/MUHbIMU  MeTO/aMHu,
BBITIOJIHATE (BBIHOCHBIE) TIJIOCKME UepTeXW W3 DPUCYHKOB TMPOCTBIX
00BbEMHBIX GUTYp: BUJ, CBEPXY, COOKY, CHU3Y;

BBIUMC/ISATh IUJIOLAZAU TOBEPXHOCTeM MHOrOTPaHHMKOB (TpM3Ma,
nvpaMu/ia), reoMeTpuueckux TeJsi ¢ IipuMeHeHreM (hopmyi;

CBOOOJTHO OTepUpOBaTh MMOHATUSMU: CHUMMETDHS B TIPOCTPAHCTBE,
LEHTP, OCb U IUVIOCKOCTb CHMMETPUHU, LIEHTP, OCb U IJIOCKOCTb
CUMMeTpUU (UTyphI;

CcBOOO/JTHO OTepHUpOBaTh MOHATHSIMHU, COOTBETCTBYIOIIMMU BEeKTOpaM U
KOOp/IMHaTaM B IMPOCTPAHCTBE;

BBITIOJIHATH [IeWCTBUS HaJl BEKTOPaMU;

pelllaTh 3a/layd Ha [0Ka3aTe/JbCTBO MaTeMaTUUeCKHWX OTHOIIEHWW U
Hax0)K/leHe reOMeTPpUYeCKUX BeJIMUYMH, TIPUMEHsIsI U3BECTHbIE METO/bI



MpU peIllIeHNM MaTeMaTUUeCKUMX 3aJay TMOBBIILIEHHOTO U BbICOKOTO
YPOBHS CJIO)KHOCTH;

TIPUMEHSITh TPOCTeUIle MpPOrpaMMHbIE CDEACTBAa M  3JIEKTPOHHO-
KOMMYHHUKALIMOHHbIE CHUCTEMbl TIPU DELIeHUU CTepeoMeTpUYeCcKuX
3a/ay;

W3BJ/IeKaTh, Mpeobpa3oBbIBAaTb M WHTEPIIPETUPOBATh WHGMOPMAIHIO O
MPOCTPaHCTBEHHBIX TeOMETPUUYECKUX (Urypax, MpecTaBIeHHYHO Ha
yepTe)kax U pUCYHKaXx;

MPUMEHSTh TOJlydeHHble 3HaHUS Ha I[IpakTHUKe: CpaBHUBaTb U
aHa/IM3UPOBaTh peasibHble CUTYyal[ud, NPUMEHSITh W3yUeHHbIe TTOHSTHUS
B TIpollecce TMOWCKA PpeIleHusi MaTeMaTU4yecKh C(HOpMyIMpOBaHHOM
1ipo6JieMbl, MO/Ie/TMPOBaTh peasibHble CUTYalliH Ha si3bIKe reOMeTPUH,
WCC/IeI0BaTh TIOCTPOEHHbIE MozeNn C MCII0/Ib30BaHUEeM
reoMeTpUUeCKUX TIOHATHH W TeopeM, arimapara anreOpbl, peraTb
MpaKkTUYecKre 3aJaud, CBS3aHHbIe C HAXOXK[JE€HHWEM reoOMeTpUuUeCKUX
BeJINUWH;

UMeTh TIpe/[CTaB/ieHuss 00 OCHOBHBIX 3TariaX Pa3BUTHS MeOMETPUM Kak
COCTaBHOU yacTy yHAaMeHTa pa3BUTHS TEXHOJIOTHH.

K kon1y 11 Kiacca o0yuaronuiics HayYuTcs:

CBOOO/JTHO OTIEpUPOBATh MOHATUSMH, CBSI3aHHBIMU C LWJIMH/[PUUECKOH,
KOHUUeCKOW U cepuueckorl MOBEPXHOCTSIMH, OOBSCHSTH CIOCOOBI
T0JTyYeHus;

OMepupOBaTh TOHATHSIMH, CBSI3AHHBIMM C TeJlaMd  BpalLleHUs:
LWJTMHAPOM, KOHYCOM, C(hepou U LIapoM;

pacrnio3HaBaThb Tena BpalleHUs (LUIMHAD, KOHYC, cdepa W 1Iap) U
OOBSICHATD CIIOCOOBI TIOJTyUeHUsI TeJl BPaLL|eHMUs;

K/1acCM(ULMPOBaTh B3aMHOE PacIioyio’keHre cdepbl U MJI0CKOCTH;
BBIUMCJIATh BEJIMUMHBI 3/IEMEHTOB MHOTOTDaHHMKOB U Tes BpalLleHHs,
00BEMBI U TIJIOIIAU TTIOBEPXHOCTeH MHOTOTPAHHUKOB U Tesl BpalljeHus,
reoOMeTPUYECKUX TeJl C IpuMeHeHreM (hopmy.J;

CcBOOOJJHO OMepupoBaTh TOHSATHSIMM, CBSI3aHHBIMU C KOMOWHALIUSMU
Te/l BpalljeHWs YW MHOTOIDaHHHMKOB: MHOIOTDaHHUMK, BIIMCAHHBIA B
cdepy U OMUCaHHBIN OKOJIO Cepsbl, cdhepa, BOMCaHHasi B MHOTOIPaHHUK
VITU TeJI0 BpallleHus;

BBIUMC/IATh COOTHOLIEHUSI MeXAY IUIOLafsMH TIOBEpXHOCTed U
00bEéMamu TT0ZI0OHBIX TeJT;



n300paXkaTh H3y4yaemblie (DUTYDBI, BBITIOJHATL (BBIHOCHBIE) TIJIOCKHE
yepTeXXH U3 PUCYHKOB TIPOCTBIX 00BEMHBIX (DUTYP: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOMTb C€UEeHUsI TeJl BpalleHus;

W3BJ/IeKaTb, UHTEPINPeTHUPOBaTh U Tpeobpa3oBbiBaTh WHGOpPMALHIO O
TPOCTPaHCTBEHHbIX T'eOMeTpUuuUecKux Gurypax, rpefiCcTaBIeHHYHO Ha
yepTeXXax U pUCYHKax;

cBOOO/IHO OTIepUPOBATh MOHSATHEM BEKTOP B ITPOCTPAHCTBE;

BBITIOJIHATH OTepaluy HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YpaBHEHUWEM B /IeKapTOBOM CHCTeMe KOOp/IMHAT;
peliaTh TeoMeTpUUecKre 3a/laud Ha BbIYMC/IEHUE YIJIOB MeXIy
MpsSIMBIMA UM TIJIOCKOCTSIMM, BBIYMC/IEHHWE PaCCTOSSHUM OT TOUKH [0
TJIOCKOCTU, B 1eJIOM, Ha T[PUMEHeHHe BeKTOPHO-KOOPAUHATHOTO
MeTO/a MpH PelleHnY;

cBOOOZIHO oOTepypoBaTh TOHSATHSIMH, CBSI3aHHBIMH C [JBIDKEHHEM B
TPOCTPAHCTBE, 3HaTh CBOMCTBA JBW)KEHUM;

BBITIOJTHATE W300pa’keHHsI MHOTOTPAHHUKOB W TeJl BpallleHUs TIpU
rapa/yieJibHOM TepeHoce, LeHTpPaJbHOM CHUMMETPUM, 3epKaJbHOU
CUMMEeTPHH, TIPY TIOBOPOTE BOKPYT TPSIMOM, TTpeobpa3oBaHust 11o100us;
CTPOUTH CeUeHUs] MHOTOTPAaHHHMKOB U TeJl BpallleHUs: CeueHUs
UUIMHApa (rapasyie/lbHO M TepHeHAUKYJ/ISIPHO OCH), CeueHHst KOHyca
(mapasiesibHble OCHOBAHUIO Y TIPOXO/SIle uepe3 BeplIuHY), CeueHust
1apa;

WCII0/Ib30BaTh METOJbl MOCTPOEHHS CEUYEHWW: METOZ, CIe[i0B, MEeTO[,
BHYTPEHHEro MPOeKTUPOBaHUSI, METO/] IepeHoCca CeKyIleu MI0CKOCTH;
JTOKa3bIBaTh reOMeTPUUYEeCKUe YTBePXKAeHUS;

TIPUMEHSITh TeoMeTpuUecKre (akThl J/isl pellieHus] CTepeoMeTpUUeCKUX
3a/1a4, MpeJro/araroliX HEeCKObKO IIaroB pelleHusi, eC/id YCJIOBUS
TpMMeHeHUs 3a/laHbl B SIBHOW U HeSIBHOUW (popMe;

pelaTh 3aJjauyM Ha Jj0Ka3aTelbCTBO MaTeMaTUUeCKHWX OTHOIIEHWUW |
HaX0XXeHre TeOMeTPUUeCKHUX Be/INUKH;

TIPUMEHSITh MpOrpaMMHbIe CpeACcTBa v 3JIEKTPOHHO-
KOMMYHUKALIMOHHbIE CHUCTEMbl TIPU DEIIEHUH CTepeoMeTPUUeCKUX
3a/ay;

MPDUMEHSITh  TIOJyYeHHble 3HAaHUSI HA [pPaKTUKe: CPaBHUBATh,
aHa/IM3UPOBaTh W OLIEHUBaThb peajbHble CUTyalud, NOPUMEHSTh
V3yueHHbIe TIOHSTHS, TeEOPEeMbI, CBOMCTBA B TMPOLIECCe MOUCKA PeLeHUsT
MaTeMaTHUeCKu  C(HOpPMyIMpOBaHHOW  TIpO0J/ieMbl, MOZe/MPOBaTh
peasibHble CUTYyalluM Ha SI3bIKe reOMeTPUU, UCC/Ie[0BaTh MOCTPOEHHbIE



MOJZIe/Id C WCMOJIb30BaHUEM TeOMeTpUUeCKUX TIOHSTUM U TeopeM,
anmapara anareOpel, pellatb TIpaKTHUUeCKWe 3aJaud, CBSI3aHHbIE C
Hax0o)K/leHreM TeOMeTpUYeCKHX BeJINUMH;

VMMeTh TIpe/iCTaB/ieHUss 00 OCHOBHBIX 3TariaX pa3BUTHSI MeOMETPUM Kak
COCTaBHOM yacTu dbyHIameHTa pa3BUTHSA TeXHOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
Ne Ko/muecTrBo yacoB
HaumMeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (UG pPOBbIE)
o/ KoHTpo/ibHBIE IIpakTHUecKue
U TeM NPOrpaMMmabl Bcero o0pa3oBaTe/bHbIE PeCypChI
n padoThI padoThI
bubmuoreka IIOK
1 BBenieHue B cTrepeoMeTpHio 23 1
https://m.edsoo.ru/258fc245
) BsanMHoe pacriosioxkeHue 6 1 bubanoreka [IOK
[IPSIMBIX B IIPOCTPAHCTBE https://m.edsoo.ru/258fc245
[TapanienbHOCTE MIPSIMBIX U
N bubmoteka LIOK
3 TJIOCKOCTEN B 8
https://m.edsoo.ru/258fc245
TPOCTPaHCTBe
[TeprieHAUKYISIPHOCTD
PHEHAMIEYTD . bubmoreka LJOK
4 TMIPSIMBIX U IJIOCKOCTE! B 25
https://m.edsoo.ru/258fc245
TPOCTPaHCTBE
5 Y171l ¥ paccTosiHUSA 16 1 Bubmorexa [IOK
https://m.edsoo.ru/258fc245
b K
6 MHoOrorpasHUKH 7 1 bbbt ena 1)
https://m.edsoo.ru/258fc245
7 BekTopsI B IIpoCTpaHCTBe 12 Bubmaotexa OK
https://m.edsoo.ru/258fc245
8 [ToBTOpEHME, 000OIIIEHHE U c 9 bubmoreka IIOK
CcHCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/258fc245
OBLIEE KOJIMYECTBO 102 6 0
YACOB I10 [TPOTPAMME




11 KJIACC

HaumeHoBaHue KoinyecTBO yacoB

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

n/n Bcero oOpa3oBare/ibHbIE PeCypChl
NporpamMmabl padoThI padoThI

1 AHanmutryeckas 15 1 bubmuoreka LIOK
reoMeTpus https://m.edsoo.ru/258fc245
IToBTOpEHME,

5 0000111eHIe U 15 1 bubmuoreka LIOK
cUCTeMaTH3aLus https://m.edsoo.ru/258fc245
3HaHUM

3 O0BbéEM 17 1 bubmoreka LIOK
MHOTOTDaHHHUKA https://m.edso00.ru/258fc245

bub6 OK

4 Tena Bparenus 24 1 nomorexa I

https://m.edso00.ru/258fc245
ITnowmanu

c TTOBEPXHOCTU U 9 1 bubmoreka LIOK
00BEMBI KPYTTIBIX https://m.edsoo.ru/258fc245
Ten

bub6 OK
6 [Br>xeHns 5 1 nomorexa 1|
https://m.edsoo.ru/258fc245
IToBTOpeHuUe,

7 0000111eH1e U 17 5 bubmoreka 1IOK

cucremMarHu3ars https://m.edsoo.ru/258fc245

3HaAHUH
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ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA OCHOBHON OBPA30BATE/ILHOI

ITPOT'PAMMBI

10 K/TACC

Kop npoBepsiemoro

IIpoBepsieMble peMeTHBIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI CpPe/HEero

pe3yJbTara o01ero oopazoBaHus

7 I'eomeTtpusi

7.1 OrnepupoBath MOHATUAMU: TOUKA, IIpsIMasi, IIJIOCKOCTh

7.2 [IpumeHATh aKCMOMBI CTePeOMeTPUU U CJIe[CTBUS U3 HUX IIPU pellleHUH FreOMeTpUYeCKuX 3a1ay

7.3 OnepupoBaTh NOHATUSIMMU: [1apa/UIe/IbHOCTb U MepHeHJUKY/IIPHOCTb NIPSIMBIX U MJI0OCKOCTeH

7.4 KnaccudwuiypoBaTb B3aMMHOe PacIio/ioykeHre NpsIMbIX U MJI0CKOCTel B IPOCTPAaHCTBe

75 OmnepupoBaTh MOHATHSIMU: ABYTPAHHBIN yrojl, TPAaHU JBYTPAaHHOTO yrIJa, pebpo [BYrpaHHOrO yria, TUHENHbIA

yroJ1 ABYTPaHHOrO yria, rpaZlyCHasl Mepa ABYTrPaHHOro yrjia

76 OneprpoBaTb TNOHATUSMU: MHOTOIDAHHUK, BBINYK/JBIM M  HEBBIIYK/bIM MHOIOIDAHHUK, 3/IeMeHTbI
’ MHOT'OTPaHHUKa, [PaBU/IbHBIA MHOIOTPAHHUK

7.7 Pacrio3HaBaTh OCHOBHbIE BH/Ibl MHOTOTPaHHUKOB (TTMpamMK/ia, Mpu3Ma, IpsIMOYTO/IbHBIN Mapasuienenures, Ky0)

78 KnaccuduiupoBaTh MHOTOTPaHHUKH, BbIOMpasi OCHOBaHUS [Jisi KjacCH(UKALUK (BBIMYK/Ible M HEBBIMYK/Ible
' MHOTOTPaHHUKY, MPaBU/IbHble MHOIOTDAHHUKH, NPSIMble U HAK/IOHHBIE [TPU3MBI, Tlapasuie/ienune/ibl)

7.9 OrnepupoBarh MOHATUAMU: CEKyL|as MJI0CKOCTb, CeYeHue MHOTOIPaHHUKOB

7.10 OOBSICHATH MTPUHLIUITEI TIOCTPOEHUSI CeUeHH MHOTOTPAHHUKOB, UCITO/Ib3Y$s METOZ, CIeZloB

711 CTpouThb CeueHUs] MHOTOTPaHHUKOB METO/IOM CJIe[|OB, BBIMOIHSATH (BBIHOCHBIE) TIJIOCKHE UePTeXU U3 PUCYHKOB
' MPOCTHIX 00BEMHBIX GUTYP: BUJ, CBEPXY, COOKY, CHU3Y

7.12 Pemiate 3afjauM Ha HaxOXKJeHHWe TeOMEeTPUUYEeCKUX BeJMUMH 10 o0pasijaM WM aaropuTMaM, IpUMeHss




W3BECTHbIE aHa/IUTHYeCKue MeTO[bl TpPU PpelIeHUM CTaHJapTHbIX MaTeMaTM4yecKuX 3aZlau Ha BbIYMC/IEHUE
PacCTOSTHUM MEeX[y ABYMSI TOUKAMU, OT TOUKH 0 TIPSIMOM, OT TOUKU/IO M/IOCKOCTH, MEX/y CKPellMBaoLLMMHUCS
MPSIMBbIMHA

Pematsb 3ad4Y Ha HdXO0XOeHHEe TeOMeTpHUUeCKHMX Be/IMUMH 110 06pa3uaM WX aJIrOpUTMaM, IIPUMEHSAA
HN3BEeCTHbIE aHA/IMTHYEeCKKEe METObI IIPU pelleHNH CTaHAdPTHBIX MaTeMdTHYe€CKUX 3a14d4 Hd BEIYHUC/IEHHE YI'JIOB

7.13 MEX[y CKPEIIUBAIOIUMHUCS TPSAMBIMUA, MEXIY TPSAMOM U TUIOCKOCTBIO, MEXY IJIOCKOCTSMHM, ABYTPAHHBIX
YIJIOB
714 Belunc/iaTh 00BEMBI M TUIOI[AM TTOBEPXHOCTe MHOTOrPaHHUKOB (TpH3Ma, MHUPaMKfa) C MPUMeHeHHeM
' (bopMyJ1, BEIYKC/IATH COOTHOIIEHUS MEXK/y TUIOIIAJAMU [TOBePXHOCTel, 00bEMaMH MOI00HBIX MHOTOIPAHHUKOB
715 OriepypoBaTh MMOHATHSMM: CUMMETPHs B TIPOCTPAHCTBE, LIEHTP, OChb M IUIOCKOCTh CUMMETPHH, LIEHTP, OCh W
' IUIOCKOCTh CUMMETPHH (DUTypBbI
716 W3Briekathb, Mpeobpa3oBeIBaTh M HHTEPIPETUPOBATh WH(OPMAILMIO O IPOCTPAHCTBEHHBIX TI'eOMETPUYECKUX
) ¢urypax, rpejiCTaBJIeHHYIO Ha YePTeXKax U PUCYHKaxX
717 [TpyMeHSATh TeoMeTpuYecKre (DaKThI [/l PellieHrs CTEPeOMEeTPUUYEeCKUX 3ajiad, TpeIio/arariix HeCKOIbKO
' I11ar0B PeILeHus, €C/IM YCIOBUs IIPUMEHEHHUS 3a/jaHbl B IBHOH (hopme
718 [Ip¥MeHAThL TPOCTEMHIIIe TPOrPAMMHBIE CPEZICTBA U 3JIeKTPOHHO-KOMMYHUKAIJMOHHbLIE CUCTEMBI [TPU PeLleH|H
’ CTepPeOMeTPHUYECKHX 3a/au
719 [IprBOAMTH MPUMEPHl MaTeMaTUYeCKUX 3aKOHOMEPHOCTed B TMPUPOJe W YKU3HM, PAaCO3HaBaTh IMPOSIBIEHUE
) 3aKOHOB I'€OMETPHH B UCKYCCTBE
[Tp1UMeHSTh MOTyYeHHbIE 3HAHUS Ha TMPAKTHUKE: aHa/JIU3UpPOBaTh peajbHble CUTYal|ud U IPUMEHSTh U3yUeHHbIe
MOHATHS B TIPOLIECCe TIOMCKA pEILeHUs MareMaTHUeCcKd C(HOPMY/IMPOBAHHOM MPOOG/EMBI, MOEJIUPOBATh
7.20 peaiibHble CHTyal[id Ha $3bIKe T€OMETPUH, WCC/Ie[0BaTh TOCTPOEHHBIE MOJE/IM C HCIIOb30BaHUEM

reOMeTpUYeCKHX TOHSATUHA W TeopeM, ammapara aireOpbl, pellaTb TNpakTHUecKWe 3aZiaud, CBsi3aHHbIE C
HaXOXXJeHleM reoMeTpUUYeCKUX BeTMYUH




11 K/TACC

Koa ITpoBepsiemble IpeMeTHBIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOW 00pa30oBaTe/IbHON MPOrPaMMBbI CPe/JHero
LA o0iero odpa3oBaHus
pe3y/bTarTa
6 I'eomeTpust
OrmeprpoBaTh MOHATUSMH: LWIMH/APUYECKas TIOBEPXHOCTh, 00pasyloliye LWIWHAPUUYECKON T10BEPXHOCTH,
6.1 LWIMHJD, KOHHYeCKas II0BepXHOCTb, 0OOpasyoljue KOHHUECKON TIOBEPXHOCTH, KOHYC, cdepuueckas
TI0OBEPXHOCTh
6.2 Pacrio3HaBaTh Tesa BpalleHus (LWIMHADP, KOHYC, cdepa U 11ap)
6.3 OOBSICHAITH CTIOCOOBI MTOJ/TyYeHUsT TeJl BPalleH!sI
6.4 KrnaccuduipoBath B3aMHOe Pacro/ioykeHue cepbl U TIJI0CKOCTU
6.5 OneprpoBaTh TMOHATUSIMU: 1IADOBOM CEerMEHT, OCHOBAaHHWE CerMeHTa, BbICOTA CermMeHTa, I1apOBOW CJIOH,
’ OCHOBaHUe 11apoBOro /1051, BBICOTA LIAPOBOT0 CJIOS, IIaPOBOM CEKTOP
6.6 BbruncsiaTe 06bEMbI U TJI0La/IM TIOBEPXHOCTEN Tesl BpallleHusl, TeOMeTPUUYEeCKUX TeJl C TpUMeHeHreM (popMy
6.7 OnepupoBaTh NMOHATHUSMU: MHOIOIPaHHUK, BIIMCAHHBIM B C(pepy U OMMCaHHbIN 0KOJIO chepsl, cepa, BIMCAHHAsS
B MHOT'OTPaHHUK WY TeJIO BpallleHUsi
6.8 BBIUKMCISTE COOTHOIIEHUSI MeK/y TI/IOIa/IsIMH TT0OBEPXHOCTeH 1 00béMaMy TIOZ0OHBIX Test
6.9 N3006pakaTh M3yuaeMble GUTYPBI OT PYKH U C IPUMEHEHUEM TIPOCTBIX UePTEKHBIX MHCTPYMEHTOB
6.10 BbINOMHATE (BBIHOCHBIE) MJIOCKHE YePTeXXU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y;
' CTPOMTH CeueHus1 TeJl Bpall{eHus
611 V3BnekaTh, WHTEPIIPETUPOBAaTh U MpPeoOpa3oBbIBaTh WH(OPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX
) ¢urypax, npeJcTraBieHHYI0 Ha YepTe)Kax U pUCYHKax
6.12 [TpyuMeHsTH reoMeTpryeckue (DakThbl [/Isl pellleHus] CTepeoMeTpUuUecKuX 3ajad, INpeZrosaratoliix HeCKOIbKO




111aroB pelleHus], eC/Id yC/I0BHUsI IPUMeHeHHsI 3a/laHbl B SIBHOM ¢opMme

6.13 OrnepupoBats IOHATHEM: BEKTOP B [IPOCTPAHCTBe
6.14 BBIMOMHATE [IEMCTBUS C/I0XKEHUsI BEKTOPOB, BLIUMTAHUS BEKTOPOB M YMHOKEHHsI BEKTOpPa Ha UKUC/I0, OOBSICHSTS,
' KaKMMK CBOMCTBAMH OHM 00/1ajaf0T
6.15 [IpyuMeHsTE TIpaBUIO Napasiesenuresa npyu CJI0’KeHUU BEKTOPOB
OrnepupoBath TOHATUSIMU: [€KapTOBbl KOOPJWHATHI B MNPOCTPAHCTBE, BEKTOP, MOAY/Ib BEKTOpPa, PaBeHCTBO
6.16 BEKTOPOB, KOOPZWHATHI BEKTOPa, YTOJI MeXKJy BEKTOPaMH, CKasIsipHOe MPOU3Be/leHre BeKTOPOB, KOJIJIMHeapHble U
KOMIU/IaHApHbIE BEKTOPbI
6.17 Haxoaute cymMMy BeKTOPOB M IpOU3BeZleHMe BeKTOpa Ha YMCJIO, YrOl MeXKJy BeKTOpaMH, CKaJspHoe
' MpOU3Be/leHre, PacK/1aiblBaTh BEKTOP M0 JBYM HEKOJ/UIMHEeapHbIM BeKTOpam
6.18 3ajaBaTh MJIOCKOCTh ypaBHEHHEM B [1eKapTOBOM CUCTeMe KOOpAWHAT
6.19 PeliaTh TipocTeiiiiivie reoMeTprUUecKye 3alaud Ha TIpUMeHeHre BeKTOPHO-KOOP/IMHaTHOT'O MeToZia
6.20 Periate 3a1aun Ha 0Ka3aTenbCTBO MaTeMaTUUYeCKUX OTHOLIEHUM U HaXOXKJeHHe reOMeTpPUUeCKUX BEeJIMUMH T10
) oOpa3iiaM WM ajroputMam, TIPUMeHSIst U3BECTHBIE METO/IbI TTPY PellleHUH CTaHJapPTHBIX MaTeMaTHYeCKUX 3a/1au
6.1 [IpuMeHsATb MpOCTelile TTporpaMMHbIe CPe/ICTBa U 371eKTPOHHO-KOMMYHHUKAI[MOHHbIE CUCTEMbI MPU pelleHur
' CTepeoMeTPUYECKHX 3a/iau
6.22 [IpyBOAUTL TIpUMeEpPbI MaTeMaTHUYeCKUX 3aKOHOMEPHOCTel B TMpHPO/ie W KW3HM, paclio3HaBaTh IPOsIBIEHUE
' 3aKOHOB T'eOMETPHH B UCKYCCTBE
[IpuMeHATh MOJlyYeHHbIe 3HAHUS Ha TMPAKTHKe: aHa/IM3UPOBaTh peajibHble CUTyallud Y MPHUMEHSTh U3y4YeHHbIe
TIOHATUSI B TIpOLiecce TIOWCKA pelleHWs MaremMaThyecKu cC(hopMy/IMpoBaHHON TpobseMbl, MO/eMMpOBaTh
6.23 peasibHble CUTyalluM Ha S3blke TeOMeTpUM, HWCCIe0BaTh TIOCTPOEHHblE MOJeNW C HCI0JIb30BaHUEM

reoOMeTpu4YeCkKux MOHATUI U TEeOopeM, dallllapaTa a]'[l"66pbl, peliaTe TMpaKTUUeCKHe 3a4da4Y4, CBA3dHHbIE C
HaXO0XXIEeHUEM reOMETPHUYECKUX BEJIMYHH




ITPOBEPAEMBIE 3J/IEMEHTBI COAEPXKAHUSA

10 K/TACC

Kopg
7

IIpoBepsieMblii 3/IeMEeHT CO/iep>KaHUA

I'eomeTtpust

7.1

OCHOBHBIe TIOHSITHSL CTepeoMeTpru. TOuKa, MpsiMasi, MJI0OCKOCTh, TPOCTPaHCTBO. [loHsTHE 00
CTepeoMeTpUU: aKCUOMbI CTepeOMeTPUU U C/Ie/ICTBUS U3 HUX

7.2

B3anMHOe pacriosiokeHHe TIpPSMbIX B TPOCTPAHCTBe: IepeceKaroliuecs, rapasiefbHble |
[TapasnnensHOCTh MPSMBIX U TVIOCKOCTe B TIPOCTPAHCTBE: Mapasie/ibHble TIPsiMble B TIPOCT]
MPSIMBIX, TIApPa/I/Ie/IbHOCTb TIPIMOM M TIJIOCKOCTH. YTJIBIC COHArlpaB/eHHBIMH CTOPOHaM
npoctpaHcTBe. [lapanienbHOCTh TIIOCKOCTeW: mMapasiefibHble TIJIOCKOCTH, CBOWMCTBA
Ipocretimve pocTpaHCTBeHHBIE PUTYPHI Ha TJIOCKOCTH: TeTpas3p, Ky0, rnapasienenures, ¢

7.3

[TeprieHAUKYISPHOCTh TIPSIMOM UM TUIOCKOCTU: TepHeHAUKY/IspHbIe TIpsiMble B TIPOCTPAHCT
MepreHUKy/sIpHble K TUIOCKOCTU, TIPU3HAK TIePIeHJUKYISIPHOCTA TPSMOM U TIIOC
nepreHUKY/ISIPHOU TIJIOCKOCTU. YTJ/Ibl B IPOCTPAHCTBE: YTOJI MEX/Y MPSIMOW U TJIOCKOCThIO
yros AByrpaHHoro yria. [lepneHAWKY/sID U HaK/IOHHBIE: PacCTOSIHUE OT TOUKU /10 TIJIOCKOC
MJIOCKOCTH, TIpOeKLMs (Urypbl Ha TJIOCKOCThb. [lepreHuKy/IsIpHOCTb TIJIOCKOCTEM: TPU3H:
riockocTeii. TeopeMa 0 TpéX MeprieHAUKYisipax

7.4

[ToHsiTME MHOTrOrpaHHMKA, OCHOBHBbIE 3/IeMEHThl MHOTOIPDAaHHUKA, BBIMYK/ble U HEBBITYKJIE
MHOrorpaHHuka. [lpu3ma: n-yrosibHasi Npu3Ma, TpaHUM M OCHOBaHUS TIPU3MBI, TIpsiMasi U H
T0JIHasi TIOBePXHOCTh Npu3Mbl. [1apanienenumnes], NpsMOYTOJIbHBIN Mapasiiesenuresi U ero CB
MUpaMu/ia, TPAaHW W OCHOBaHWe THPaMHU[bl, OOKOBas W TOJHAsi TIOBEPXHOCTh TMHMPaMMU/
nvpamMyja. JJieMeHTbl MPU3Mbl M TiMpamuZbl. [IpaBU/IbHbIE MHOTOTDAaHHUKU: TIOHSITHE

rpaBW/ibHasi TpU3Ma W TpaBWIbHas TMpamMuZa, TNpaBU/bHasi TpPeyrojbHasi NMUpaMyjia U
[TpencraBneHue o rMpaBUJIbHBIX MHOTOTPaHHUKAX: OKTa3/p, JoAeKasAp U ukocasapyrue Ceuel

7.5

CI/IMMETpI/IH B IIPOCTPAHCTBE: CUMMETPHA OTHOCUTE/IbHO TOUKH, HpHMOﬁ, IJIOCKOCTU. DJIeEMe
Mapasienenurnendx, rpaBUibHbIX MHOIOIPaHHUKaX

7.6

BrruniciieHne 37€MEHTOB MHOTOTPAHHUKOB: pé0pa, AuWaroHamd, yrabl. Ilnomags 6Goko
MOBEPXHOCTH TPSIMOW TIPU3MBbI, TUIONIAZb OCHOBAHWM, TeopemMa O OOKOBOM TTOBEPXHOCTI
OGOKOBOV TMOBEPXHOCTH W TOBEPXHOCTH TPABUIBLHOW MUPaMU/IbI, TeopeMa O TJIOIIa [ yCeué
06béMe. OOBEM TTUPaMU/IbI, TIPU3MbI

7.7

[Topo6HbIe Tena B mpocTpaHcTBe. COOTHOLIEHHMST MEX/Y TUIOLIAIIMUA TIOBEPXHOCTEH, 00bEMan

11 K/TACC

Kopg,

IIpoBepsieMblii 3/IeMEeHT COfiep>KaHUA

I'eometpus




LinmuHgpryecKasl TIOBEPXHOCTh, 00pasyroljie [UIMHAPUUECKON MOBEPXHOCTH, OCh IJ

6.1 LunHAap: ocHOBaHUsSI M OOKOBasi TOBEPXHOCTh, 00pa3ytoliiasi ¥ 0Ch, IJIOIIA/[b GOKOBOH U
KoHunueckasi ToBepXHOCTh, 00pa3yroliyie KOHUUeCKOoW MOBEPXHOCTH, OCh U BepIIIMHA KOH
6.2 OCHOBaHWe ¥ BepIIMHA, o0Opa3ymollas W 0Cb, IUIOL[ALb OOKOBOM M TIONHOW TIOBe
oOpa3ytolye 1 BbICOTa, OCHOBAHUS 1 OOKOBasi TOBEPXHOCTh
6.3 Cdepa u 1map: 1eHTp, paguyc, AuameTp, IIolajb OBepXHOCTH cdepbl. B3arMHoe pacri
’ KacaTeJibHasi IIJIOCKOCTb K cdepe, Mo1iaib cepsbl
6.4 N306pakeHue Tes BpalljeHUs Ha TJIOCKOCTH. Pa3BépTKa LIWIMHAPA U KOHYCa
6.5 KoMb6uHaiuu Tes BpailjeHusi ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OIMCAaHHBIA OKOJIC
' MHOTOTPaHHUK, UK TeJI0 BpallleHus
6.6 [Tousatre 06 o6béMe. OCHOBHBIE CBOMCTBa 00BbEMOB Tesl. Teopema 00 00BEMe MpsSIMOY
' cnecTBUs U3 Heé. OOBEM LIWIMH/PA, KOHYyca. OOBEM Iapa 1 TUIoLafb Chepsl
6.7 [Tomo6HBIe Tena B ipocTpaHcTBe. COOTHOIIEHUST MEXK/IY TIJIOIIA/SIMU TOBEPXHOCTeH, 00b
6.8 Ceuenusi UuaMHApa (Mapasaie/ibHO M TIEPIIeHAUKYJ/ISPHO OCH), CeueHusi KOHyca |
' MpoXo/siliee uepe3 BepIINHY), CeueHUs 11apa
BekTtop Ha mockoctd U B TipocTpaHcTBe. Cjio)KeHWe YW BbIUMTaHUE BEKTOPOB. Y
6.9 PasnoxeHve BekTopa 1o TpéM HeKOMIUIaHAapHBIM BekTopaM. [IpaBuiio napasiesnenure/a
MpYMeHeHWeM MpaBW/I JeHCTBUM C BEKTOpaMU
[IpssmoyronbHas cucteMa KOOpAuHAaT B mpocTpaHcTBe. KoopauHatbl BekTopa. IIpocTe
6.10 Yron mexny Bekropamu. CKansipHOe TpOU3Be/ieHre BEKTOPOB. Belunc/ieHue yrijioB Me»

KoopauHaTHO-BEKTOPHBIN MeTO/ TPU pellleHnH TeOMeTpUUYecKuX 3a/iau




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

Kop npoBepsiemoro
TpeOoBaHUA

ITIpoBepsiemble TPeOOBaHUS K NMPeMETHHIM pe3y/IbTaTaM 0CBOeHHsI OCHOBHOI 00pa3oBaTe/IbHOM
NMporpaMMbI Cpe/jHero oo1ero 00pa3oBaHus

BnageHve wmeTojamu [JoKasaTenbCTB, aJrOpUTMaMM pellleHds 3a7ady; yMmeHue ¢GOpMy/IMpoBaTh U
OnepupoBaTh TIOHSITUSIMU:  OTpefieJieHde, aKCMOMa, TeopeMa, C/e[CTBHMe, CBOMCTBO, TMpHU3HaK,
JI0Ka3aTelbCTBO, PABHOCW/IbHBIE (POPMY/IHMPOBKU; TIPUMEHSTh WX; yMeHHe (OpMY/JIMpPOBAaTh OOpaTHOe U
MPOTUBOIOJIO)KHOE ~ YTBEep)KJeHue, TIPUBOAUTH TIpUMepPbl U KOHTPIPUMEPHI, HCIOIb30BaTh METO[
MaTeMaThUueCcKOl MHAYKLWHW; TPOBOAUTH [J0Ka3aTesbHble PACCYXKJeHUsl TIPU pelleHud 3ajady, OLeHUBaThb
JIOTUUECKYI0 TIPAaBUJIbHOCTb PACCY)KAEHUH; yMeHHe OlepupoBaTh MOHSATUSIMA: MHOKEeCTBO, IMOAMHOYKeCTBO,
orepaljMu HaJi MHO)KeCTBaMH; yMeHUe HCI0/Ib30BaTh TEOPETUKO-MHOKEeCTBEHHbIN ammapar AJisi OMUCaHus
peasibHbIX TIPOLIECCOB U SIBJIEHWM W TIPU peIlleHrH 3afiau, B TOM YMC/ie U3 IPYruX yueOHBIX TpeMeTOB;
yMeHHe OrepupoBaTh MOHSATUSIMU: rpad, CBsA3HbIM rpad, JepeBo, LMK/A, rpad Ha IJIOCKOCTH; yMeHHe

3d/1dBdThb U OIIMChIBATh FpaCbe Pa3/IMUHbIMKA CHOCO6aMI/I; HCI10/Ib30BATh I"pa(l)LI IMpHU pelieHrnur 3a4au

YMeHure onepupoBaTh MOHATUSIMU: HaTypajbHOE UYUCIIO, Lie/loe YKC/IO, CTeleHb C Lie/bIM IOoKasaTesieM,
KOpeHb HaTypa/IbHOW CTeleHH, CTelleHb C pallMOHa/bHBIM IIOKa3aTesieM, CTeleHb C [|eMCTBUTEe/bHBIM
TrIoKasarejieM, JI0rapumM 4uc/ia, CUHYC, KOCUHYC U TaHT'eHC MPOM3BOJIBHOIO YMCJIA, OCTaTOK MO MOAYIIO,
paLMoHa/bHOe YWC/IO0, WppalMOHATbHOE YMC/I0, MHOXXeCTBA HaTypasbHbIX, Le/bIX, pallOHaIbHbIX,
JeMCTBUTE/IbHBIX YMCes; YMeHHe WCIIOIb30BaTh MPU3HAKHU JIeTMMOCTH, HauMeHbIIWN 00U fenurenb U
HavMeHblllee 0Oljee KpaTHOe, anroput™M EBK/IWZA NpH pemieHWM 3aau; 3HAKOMCTBO C Pa3/IMYHBIMUA

MO3ULUOHHBIMKU CHUCTEMAMH CUHUC/IEHHS; YMEHHE BLITIOJ/IHATH BBIYHMC/IEHHE 3HaueHuil u npeo6pa3OBaH1/I;1




BBIDa)KeHUH CO CTeTleHsIMU 1 jiorapudmamu, rmpeodbpazoBaHust Ap0OHO-paIIMOHATBEHBIX BEIPAXKEHUH; YMeHHe
OMepUpoBaTh MOHATUSMH: [10C/Ie[0BaTe/IbHOCTb, apuMeThueckass IIPOrpeccusi, reoMeTpuyecKas
nporpeccusi,  OecKoHeuHO  yObIBaroljas  reoMeTpyuyeckas  TMpPOrpecCHs;  yMeHWe  3aJiaBaThb
10C/Ie/10BaTe/IbHOCTH, B TOM UHMC/Ie C TTIOMOILbIO PeKYPPeHTHbIX (hOpMYJI; yMeHHe OIepUpOBaTh MOHATUSIMU:
KOMIIJIEKCHOE YMCJIO0, COMPSDKEHHBbIE KOMILIEKCHbIE UMC/Ia, MOAY/Jb U apryMeHT KOMILIEKCHOTO YMCIIa,
(opma 3amMcu KOMIUIEKCHBIX 4Kces (reomMeTpUyecKasi, TPUTOHOMeTpUYecKasi U ajnrebpanyeckasi); yMeThb
MpOU3BOJAUTL apudmMeTHuecKue [eWCTBUS C KOMIUIEKCHBIMA  UMC/IaMd; TIPUBOJUTH MPHUMepbl
WCTO/Ib30BaHMSI KOMIUIEKCHBIX YMCes; OIlepUpOoBaTh TMOHATHSMU: MaTpulla 2X2 u 33, onpejenuTesb

MaTpULIbl, FEOMeTPUUECKUM CMBIC/I OTIpe/ie/TuTe s

YMeHue ornepupoBaTh TMOHATHSIMU: palMOHalbHble, WppalMOHa/bHble, TIOKa3aTe/bHble, CTeleHHbIE,
norapudmuueckyie, TPUrOHOMeTpUUeCKe YpaBHEHUsI U HepaBeHCTBA, UX CUCTEMbl; YMeHHe OrepHpOoBaTh
TIOHSATHUSIMU: TOXKJECTBO, TOXKAECTBEHHOe MpeoOpa3oBaHKe, YpPaBHeHHE, HEPABEHCTBO, CCTeMa YPaBHEHUM
Y HepaBeHCTB, PaBHOCU/LHOCTb YpaBHEHUW, HepaBeHCTB U CUCTeM; YMeHWe pellaTb ypaBHEHUs,
HepaBeHCTBA M CUCTEMbI C TIOMOILbIO Pa3/IMYHbIX TIPUEMOB; pelllaTh YpaBHEHUs, HEPaBeHCTBA U CUCTEMBI C
rapamMeTpoM; TIPUMEHSITb YpaBHEHUsI, HePaBeHCTBA, UX CUCTEMbI [Jis pellleHUs MaTeMaTUueCKuX 3ajad u

3ajlau U3 pa3/IMuHbIX 00/1acTel HAYKU W peabHOMN >KU3HU

YMeHve orepupoBaTh TOHATUSAMM: (QYHKLMS, UETHOCTb (DYHKLMHM, [EpPUOJUYHOCTb (DYHKLMUH,
OrpaHUYeHHOCTh (DYHKIMKU, MOHOTOHHOCTh (YHKLIMH, SKCTPeMyM (YHKL[MH, Haubosblilee ¥ HaMeHbIllee
3HaueHUsi GYHKIMU Ha TIPOMEXKYTKe, HeTlpepbiBHasi (PYHKLIMS, aCUMIITOThI rpaduka (yHKIUM, 1epBasi U
BTOpasi TIPOU3BO/Hasi (YHKLIMH, TeOMeTPUUeCKUM U (pU3NUeCKuil CMbIC/ TPOM3BOJHOM, repBoobpasHas,
orpe/ile/IéHHbIA MHTerpaa; yMeHHe HaxO[MUThb acUMITOThl rpaduka GYHKLMW; yMeHUe BbIUMCIATh

Mpou3BOJAHbLIE CYMMBbI, TIIpOU3BeAEHHsA, YdaCTHOIO KW KOMIIO3UINKN ¢YHKuHﬁ, HaXxOJWUTb YypdBHEHHE




KacaTe/qbHOM K rpaduky GyHKUUW; yMeHHe HaXOAWTh TPOU3BOJHBbIE 3/7eMeHTapHbIX (YHKIUM; yMeHHe
WCTIO/Ib30BaTh TIPOM3BOJHYIO Ui MCCAeN0BaHUs (GYHKIWN, HAaXOAWTb HaWOOJbIIE W HaWUMEHBIIIHe
3HaueHUs1 (PyHKIUM; CTpoUTh rpadMKd MHOTOUTEHOB C WCIIOJb30BaHHEM arlrapaTta MaTeMaTh4ecKoro
aHa/ii3a; MPUMeHSITh TIPOU3BOJHYIO /i1 HaXOXK/IeHWsI HaWIydlllero pellieHus: B MPUK/aJHbIX, B TOM YUC/Ie
COLIMA/IbHO-9KOHOMHUECKUX U (U3NUeCKUX 3ajauax; HaXOAWUTh IUIOUIAAU U 00BEMBI UIYD C TIOMOILLIO
WHTerpasa; MPUBOAWUTL TIPUMephl MaTeMaTUUeCKOro MOJeIMpOBaHUsl C MOMOIbI0 AuddepeHIuanbHbIX

ypaBHeHU

YMeHue orepupoBaTh TOHATHUSMH: Tpapuk GyHKUMH, oOpaTHass QYHKUUS, KOMITO3ULUS (QYHKIUH,
nuHeMHast GYHKIUs, KBajgpaThuHas (YHKIUS, paluoHanbHass (GYHKIUS, CTerleHHas (QYHKIUS,
TpUroHOMeTpUueckue (yHKIUM, oOpaTHble TpPUTOHOMETpUYecKWe (YHKIWM, T[IOKa3aTeJbHasi W
norapudmuueckas (GyHKUMHA; yMeHUe CTPOUTh TrpaduKd U3y4YeHHbIX  (YHKIUH, BBIOJHAT
ripeobpa3oBaHusi TPaQUKOB (YHKLWM, UCIIO/TB30BaTh TPAadUKK /ISl U3yUeHUsl MPOLeCCOB W 3aBUCUMOCTEH,
TIPU pellieHuH 3a/lau M3 APYTrUx yueOHBIX MPeAMeTOB U 3a/jau U3 peasbHOU >XU3HU; BbIpaXkaTh GopMyiaMu
3aBUCUMOCTH MeXXJy BeJIMUMHAMU; UCII0/Ib30BaTh CBOMCTBA U rpaduKy QyHKLMH /Jis pellieHusl ypaBHeHWH,
HEPaBeHCTB M 3a/lay C TapamMeTpaMi; M300pakaTb Ha KOODJWHATHOW TVIOCKOCTU MHO’KeCTBA pellleHui

ypaBHeHWI, HEPaBEHCTB U UX CUCTEM

YMeHuve pellaTh TEeKCTOBble 3aJaud pasHbIX TUIIOB (B TOM UMC/e Ha NPOLIEHThI, [JOJM M 4YacTH, Ha
JBI>KeHue, paboTy, CTOMMOCTb TOBAapOB W YC/yT, Ha/OTH, 3a/jaud M3 00/1acTH yIipaB/jeHUs JTUUHBIMU U
ceMelHbIMU (PYHAHCAMK); COCTAB/ISATh BbIPA)KEHUs, YPaBHEHHs, HEpaBeHCTBA U UX CUCTeMbl M0 YCIOBUIO
3a/lauM, MCC/e/0BaTh I0JlyueHHOe pellleHWe W OLleHWBaTh TPaBZOIOJ00HOCTh pe3y/bTaToB; yMeHue
MOJIe/IMpOBaTh peajibHble CUTyalldd Ha $3blKe MaTeMaTHKH; COCTaB/SATb BBbIPDAKEHWS, ypaBHEHMs,

HEpaBEeHCTBd U MX CHUCTEMBI I10 YC/JIOBHUIO 3d/ia4, UCC/IeA0BaTh MOCTPOEHHbIE MO/ C HMCIIO0J/Ib30BaHHUEM




anrapara aireOpbl, UHTepPIIPeTUPOBATh MO/yUeHHbIN pe3y/bTaT

YMeHue orepupoBaTh TMOHATUSMHU: CpeJHee apudMeThyeckoe, MeavaHa, HauOosbllee W HavMeHbIllee
3HaueHWs, pa3Max, [JUCIIePCHs], CTaHJapTHOe OTK/JIOHeHHe YHC/IOBOro Habopa; yMeHHe W3B/eKarh,
WHTeprNpeTpoBaTh WHPOpPMaLMIO, TIpeACTaBlIeHHYH0 B Tabiuiax, Ha /JuarpamMMax, Trpadukax,
OTpa)karolllyl0 CBOWMCTBA peaibHBIX TPOLIECCOB U sIBJIEHUH; MpeACTaB/sATh MUH(POPMAIUI0 C TTOMOIIbIO
TabJUL] ¥ AWarpamM; MCC/Ie0BaTh CTaTUCTUUeCKWe JaHHble, B TOM YKC/ie C TIpUMeHeHHeM TpaduuecKux
METOZIOB U 3JIEKTPOHHBIX CpE/ICTB; rpaduueckud HCC/IefoBaTh COBMECTHbIe HAOJIOJeHUs C TOMOIIbIO

JlyarpaMM paccerBaHUs Y JIMHEMHOW perpeccuu

YMeHue OrepypoBaTh TMOHATUSMU: CIyYaliHBIA OMBIT W C/ydaiiHOe COOBITHe, BEPOSTHOCTh C/Iy4aiiHOTO
COOBITHS; YMeHHEe BBLIUMC/STH BEPOSTHOCTh C WCMO/Ib30BaHWEM TpapUuecKux METO/0B; TPHUMEHSTh
(hopMybl CTIOXKEHUs U YMHOKeHUsI BeposiTHOCTel, (hopMyJly TOJIHOM BeposSATHOCTH, dopmyny bepHysnu,
KOMOWHATOpHBIEe (haKThl U (HOPMYJIbI; OLIEHMBATh BEPOSITHOCTH PeasibHBIX COOBITUM; YMEHUEe OTepHUpOBaTh
TIOHATUSIMU: C/lyyaiiHasl BeJIMUMHA, pacrpefiesieHe BepOsITHOCTeM, MaTeMaTHyeCcKoe O)KU/laHue, JUCTIepCUs
Y CTaHJApTHOe OTK/IOHEeHHWe C/TyYyalHOU BeJIMUMHbI, QYHKIUU pacripesiesieHUst U TMJIOTHOCTU paBHOMEPHOTO,
M0Ka3aTeJibHOTO Y HOPMAa/lbHOTO —paclipefie/ieHri; yMeHHe WCII0/Ib30BaTh CBOMCTBA H3YUEHHBIX
pacripefie/ieHuil i pellieHWst 3aJjau; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBLIMX UYKCes, MeTOJbI
BbIOODOYHBIX HCCIeZ0BaHUM; yMeHHe TPUBOJWTH TIPUMEepbl TIPOsIBJIEHHS] 3aKOHa OOMbIIMX uHcen B
TIPUPOJHBIX U OOILeCTBEHHBIX $IBJIEHUsIX; YMEHHe OIepUpOBaTh TMOHSATUSIMU: COUYeTaHHe, IepecTaHOBKa,
YKC/IO COUeTaHW, UMC/IO TIepeCcTaHOBOK; OMHOM HbIOTOHA; yMeHHe TIpUMeHsITh KOMOMHATOPHbIe (haKThl U
pacCykieHust [l pellleHWsi 3ajjau; OLleHWBaTb BEpPOSTHOCTH peaslbHbIX COOBITHH; COCTaBJISITh

BEPOSITHOCTHYIO MO/Ie/Ib M UHTEPIIPeTUPOBATh M0JIyUeHHBIN pe3y/bTar

YMeHue onepupoBaTh MOHATHSIMU: TOYKA, MpsiMas, MJIOCKOCTb, NIPOCTPAHCTBO, OTPe30K, Jy4Y, BeTWYMHA




yrJia, MJ0CKUM yToJ, ABYTPaHHBIN IO/, TPEXTpaHHbIA yroJl, CKpeLUBaroLuecs MpsiMble, NapasiebHOCThb
Y TeprHeHJUKY/ISIpPHOCTb TMPSIMBIX M IUIOCKOCTEH, YroJl MeXZy TMpsSMbIMHM, YIrOl MeXAy IIpsIMOWd U
MIJIOCKOCTBIO, YTOJI MeXAY IJIOCKOCTSIMH, PAacCTOSIHUE OT TOUKMU [0 TUIOCKOCTH, PacCTOsSIHAE MeXAy
MPSIMBIMH, PAacCTOSIHUE MeXJy IUIOCKOCTSIMM; YMeHHe HCII0/Ib30BaTh IPU pelLleHWM 3aJa4 U3y4yeHHble
(hakThl U TeOpeMbl TUIAHUMETPUM; YMeHHe OLleHHBaThb pa3Mepbl 00BEKTOB OKPY’Karolllero Mupa; CTPOUTH
MaTemMaThuecKhe MOZe/IU C MOMOLIbI0 FeOMeTPUUeCKHUX MOHATUW U BeJIMYMH, pelllaTh CBsi3aHHble C HUMU

IpakKTUYeCKHe 3a4a4u

10

YMeHue orepupoBaTh TOHSTHSAMU: TUIOMIAAL (GUTyphl, 00bEM (UTYPbI, MHOTOTDAHHUK, MPaBUIbHBINA
MHOTOTDAaHHMK, CeYeHHWe MHOTOTpaHHMKa, Ky0, Tapa/ienenurnef, mpu3Ma, TUpamMuia, ¢urypa u
MOBEPXHOCTb BpallleHUs, LWIWHAD, KOHYC, Map, cdepa, miouaab cdepbl, MUIOMIaAb TOBEPXHOCTH
MUpaMU/bl, TIPU3MBI, KOHYCa, LWIMHAPA, 00BEM Kyba, TPSMOYTOJbHOTO Tapasiesenuresa, MApaMU/bl,
TPU3MBI, LIWIMH/PA, KOHYCa, 111apa, Pa3BEpTKa MOBEPXHOCTH, CeUeHUs] KOHyCa U LWINH/PA, Tlapasuie/bHble
OCH WM OCHOBaHHIO, CeyeHHe 11apa, MJI0CKOCTh, Kacarolascs chepsl, WINH/PA, KOHyCa; yMeHHe CTPOUTh
ceueHWe MHOTOTPAHHUKA, 300pa’kaTh MHOTOTPAaHHUKH, (DUTYPBI ¥ TIOBEPXHOCTH BpAIlleHHs], UX CeUeHUs], B
TOM YHCJIe C TOMOLIbIO0 3/IeKTPOHHBIX CPE/CTB; YMeHHe NPUMEHSTh CBOMCTBA reOMEeTPUYEeCKUX (Uryp,
CamMoCTOsSITe/IbHO (hOPMyMPOBaTh OMpe/iesieHusl U3yuaeMbix (UTryp, BbIABUraTh TUIIOTe3bl O CBOMCTBaX U
NpU3HAaKax TeoMeTpUYeCcKux (uryp, O0OOCHOBBIBaTH W/IM OMNpPOBEpPraTh WX; YMEHWe TPOBOJUTH
Knaccuukauyioo ¢GUryp 10 pa3IiyHbIM - TIPHM3HAKaM, BBITIONHATE HeOOXOAWMbIe OTIOTHUTEe TbHbIE

TIOCTPOEeHUs

11

YMeHHe OrepypoBaTh TIOHSTHSIMU: JBWDKEHHE B MPOCTPAHCTBE, IMapasuie/ibHbIA MepeHoc, CUMMETPHUsS Ha
MJIOCKOCTY YW B TIPOCTPAHCTBe, TOBOPOT, IpeoOpa3oBaHue TMOA00Us, TMOA0OHBIE (GUTYpBI; yMeHHe

pacrio3HaBaTb paBHble W TIOZ00HbIe (Urypbl, B TOM 4YKCIe B TIPUPOJE, HCKYCCTBE, apXUTEKTYpe;




VICTI0/Ib30BaTh T€OMETPHUYEeCKHe OTHOLLEHUSl NPU pelleHuM 3aZiau; HaXOAUTh reoMeTpUuecKhe BeTUMUYUHbI
(mmuHa, yros, muioijagb, 00bEM) TPU pEIIeHUM 3a/lad W3 JPYTUX y4yeOHBIX TPeJMETOB W W3 peaTbHOMN
)KU3HHW; yMeHHe BBbIUHCJ/IATH TeoMeTpUYecKue BeJUUMHBI ([jIMHa, Yroj, TUIoljaZb, O0bEM, TUIOMIAZb
TOBEPXHOCTH), WCIMO/b3ys] U3yueHHble (OPMy/Jbl M MeTO[bl, B TOM UHC/e: TUIOLIaZb TTOBEPXHOCTU
TIMpaMU/IbI, TIPU3MbI, KOHYCa, LIWIHH/PA, IIoMIazAb chepbl; 00bEM Kyba, PSIMOYTOIbHOTO Tapasiiesendresa,

MUPaMU/IbI, TPYU3MBI, LIWIMHAPA, KOHYCAa, [I1apa; yMeHHe HaX0JUTh OTHOLIIeHHe 00BEMOB TIO00HBIX GUTyp

YmeHue OMeprupoBaThb TOHATHUAMM: IIPAMOYTOJIbHAA CHUCTEMd KOOPAWHAT, BEKTOP, KOOPDAWMHATBI TOYKH,

KOOpZMHATHI BEKTOPa, CyMMa BEKTOPOB, TIPOU3Be/ieHHe BEeKTOpa Ha UMC/Io, Pa3/ioykeHre BeKTopa 1o 6asucy,

12 CKaJ/IIpHOe TIpOU3Be/leHHe, BEKTOpPHOe TpPOM3Be/leHhe, Yrojl MeX]y BeKTOpaMW; yMeHHe HCII0/b30BaTh
BEKTOPHBIM W KOODJUHATHBIA METOZ [Jis DellleHWss TeOMeTPUUeCcKuX 3afau W 3ajau JPyrux y4eOHbIX
rpeaMeTOB
YMeHue BbIOMpaTh TMOAXOASIIUN METOA /s PeIleHusl 3a/jaud; MOHMMaHWe 3HAUMMOCTH MaTeMaTHKH B

13 M3yYeHUHW TIPUPOJHBIX W OOIIeCTBEHHbIX TPOLIECCOB W SIBJIEHWM; yMeHWe pacro3HaBaTh TPOSIB/IEHHE

3dKOHOB MdT€MATHUKH B UCKYCCTBE, YMEHHE TTIPDUBOAUTL MIPUMEPbI MdTEMdTUYE€CKHUX OTKprTI/Iﬁ pOCCHﬁCKOﬁ

Y MUPOBOU MaTeMaTU4eCKOU HayK1




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

Kop IIpoBepsieMblii 3/IeMeHT CO/lepP)KaHUs
1 Uucna v BBIYMC/IeHUS
1.1 HartypanbHble U Liesible yncia. IIpyU3Haku 1eIMMOCTH Lje/IbIX urcel
1.2 ParpoHasbHbIe urcia. OObIKHOBEHHBIE U [IeCATHYHbIe Ap00U, MPOLeHThI, OeCKOHeUHbIe TIepruouuecKre 1poou
1.3 ApudmMeTrueckuil KOpeHb HaTypaabHOU cTerneHU. [leiicTBUS C apupMeThUeCKUMU KOPHSIMU HaTypaibHOW CTerleH!
14 CrereHb C 1ie/ibIM NoKa3artesieM. CTeleHb C pal[dOHaIbHBIM MoKa3aTeneM. CBOMCTBA CTeleHU
1.5 CHHYC, KOCMHYC Y TaHT'eHC YKWC/I0BOr0 apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'eHC YKMC/IOBOr0 apryMeHTa
1.6 Jlorapugm uucina. [leciTiuHble U HaTypasibHble J0raprudMbl
17 HeiicTBuTeNbHBIE UncIa. AprudMeTHUecKHe orepaluyl C JelCTBUTEe/IbHBIMU YnciaMu. [IpubmikéHHbIe BBIUMCIEHNS,
' TpaBu/ia OKPYT/IeHUs, NPUKU/KA U OLleHKAa pe3y/ibTaTa BbIUMC/IeHUN
1.8 [TpeoOpa3oBaHe BbIpaKEHHH
1.9 KowmrmnekcHele urciia
2 YpaBHeHVs U HEPaBeHCTBA
2.1 Llesibie 1 1pOOHO-paIMOHA/IbHBIE YPABHEHUS
2.2 WppaioHanbHble ypaBHeHUs
2.3 TpuroHomeTrpuueckue ypaBHeHUs
24 [Toka3saresnbHbie U lorapupMuUecKre ypaBHeHHUs

2.5 Llesibie 1 1poOHO-paIOHa/bHEIE HEPAaBEHCTBA




2.6

VppaijyoHanbHble HepaBeHCTBa

2.7 [TokazaTenbHbIe U JorapudMUUecKre HepaBeHCTBa
2.8 TpuroHomeTpruueckKue HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYITHOCTU YpaBHEHUI U HEpaBEeHCTB
2.10 YpaBHeHUs, HEpaBeHCTBa U CUCTEMBI C TapamMeTpaMu
2.11 Martpulia cuCTeMbl JIMHENHBIX ypaBHeHU. OrpeaenuTe/ib MaTPULIbI
3 OyHKLUU U TpadvKu
31 dyHKIMs, crnocobbl 3afaHus GyHKIMU. I'paduk dyHkimu. B3aumHo obOpaTHble (yHKIUM. YETHbIE W HEUETHBIE
' dbynkuuu. [lepuoarueckue GyHKIUU
O6macTb ompesie/ieHUs] W MHOXKECTBO 3HaueHWid ¢yHKuun. Hymn ¢yHkimu. TIpoMeXXyTKd 3HAaKOIOCTOSIHCTBA.
3.2 [TpomMe)KyTKM MOHOTOHHOCTH (PYHKLUH. MaKCUMyMbl 1 MUHUMYMbI QyHKLMU. Hanbonblilee 1 HaMeHbIIIee 3HaUeHUe
(yHKL[MY Ha IPOMEXKYTKe
33 CreneHHasi QyHKLMS C HAaTypaJbHBIM U Lie/ibIM TokKasaresnieM. E€ cBoiicTBa u rpaduk. CBolicTBa U rpauk KOpHSI n-0i
' CTereHu
3.4 TpuroHoMeTpuueckue (HyHKLMHU, UX CBOWCTBA U rpaduKu
3.5 [Toka3sarenbHas u aorapudmMuueckast GyHKLHMN, UX CBOWCTBA U TpaduKu
3.6 Touku pa3pbiBa. ACUMNOTOTHI TpagUKoB yHKIMA. CBOMCTBA (DYHKLIMM, HEMIPePbIBHBIX Ha OTpe3Ke
3.7 [TocemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHUS TTOC/IeZI0BaTeIbHOCTEH
3.8 ApudmeTnueckasi U reoMeTpuueckas iporpeccuu. @opmysa C/10)KHBIX POLIEHTOB
4 Hauasia MaTemaTrueckoro aHanusa




4.1

IMpousBogHasi hyHKIMK. [Ipor3Bo/iHbIE 3/IeMeHTapHbIX (PYHKIUI

[TprMeHeHMe TIPOU3BOJHOM K UCC/IeIOBaHUIO (PYHKI[MIM Ha MOHOTOHHOCTD U 9KCTpeMyMbl. HaxokaeHre HauboJbI1ero 1

+2 HauMeHbIIIero 3HaueHusi GyHKLMU Ha OTpe3Ke
4.3 [TepBoobpa3sHast. iaTerpan
5 MHo>KecTBa U JIOTMKa
5.1 MHOXXeCTBO, ornepaljuu HaJi MHO)KecTBaMU. [IuarpamMmbl Diljiepa — BeHHa
5.2 Jloruka
6 BeposATHOCTL U CTaTUCTHKA
6.1 OnucarenpHast CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaToprka
7 CeomeTtpust
7.1 Purypel Ha IJIOCKOCTU
7.2 [Ipsimble ¥ MJIOCKOCTH B MPOCTPaHCTBE
7.3 MHororpaHHUKH
7.4 Tena v TIOBEPXHOCTH BpalL[eHUs
7.5 KoopauHate! 1 BeKTOpBI




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