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ITOSACHUTEJ/IbHASA 3AITNCKA

FeomeTpusi siBisieTcsi OAHUM U3 0a30BBIX KYypCOB Ha YPOBHE CpeJHEro
o0111ero 06pa3oBaHus, Tak KaK 00eCreurnBaeT BO3MOYKHOCTb U3yUeHUsl AUCIUTIUINH
eCTeCTBEHHO-HAayYHOW HarpaB/le€HHOCTH W TIpeJIMETOB T'YMaHUTAPHOTO LMKJa.
[Tocko/bKy ~ J/IoTMYeCcKoe  MblllJieHHWe,  (opMupyeMoe  TpUA  U3yUYeHUU
00yUaroIUMHCS TTOHATHHUHBIX OCHOB T'€OMETPHH, TIPU [0Ka3aTe/lbCTBE TEOPEM U
MOCTPOEHUU LIeTIOYKH JIOTUUECKUX YTBEeP)KAEHUM TIPU pellleHUd TeOMeTpUYeCcKux
33/lay, YMeHMWe BbIIBUTaTb U OINpPOBEpraTb TUIIOTEe3bl HENOCpPeJCTBEHHO
VICTIO/Ib3YIOTCSI TIDU PELleHUH 3a/iau eCTeCTBeHHO-HAayYHOro LIMK/a, B YaCTHOCTH
(¢r3nUecKux 3azsau.

Llenb ocBoeHusi TporpaMMbl yue6HOT0 Kypca «['eomeTpusi» Ha yriayOIéHHOM
ypOBHE — pa3BUTHe WHAWBUJyaTbHBIX CIIOCOOHOCTel o0Oyuaroluxcs Tpu
M3y4yeHUH TeOMeTpUH, KaK COCTaBJstoIel rpeiMeTHOU obsacTu «MaTemaTuka U
uHpopMaThKa»  depe3  obecrieueHWe  BO3MOXKHOCTH  TipuobOpeTeHusi U
WCIIO/Ib30BaHusI  Oojlee  T/IyOOKMX TeOMETPpUUYECKUX 3HAaHUM U JeHCTBUH,
CeLiUPUUHBIX TeOMeTPUH, U HeOOXOAUMBIX [Jjis YCIelTHOro podecCHoHaTbHOTO
oOpa3oBaHUsl, CBSI3aHHOTO C MCII0J/Ib30BaHUEM MaTeMaTHKH.

[TpropUTeTHBIMM 3aZlauaMd Kypca TeOMeTpUM Ha YI/IyO/JIEHHOM YDOBHE,
PACIIUPSIOMIUMU U YCATUBAIOIIIUMH KYpC 6a30BOTO YPOBHS, SIBJISTFOTCS:

pacilvpeHye TNpeACTaBlieHUs] O TeOMEeTPUM KaK YaCThd MUPOBOU KyJIbTYPhI U
dhopmMHpOBaHHe 0CO3HAHUS B3aMOCBSI3U TeOMeTPHH C OKPY>KatollM MUPOM;

dhopmMupOBaHHe TpEACTaBAeHUs O TMPOCTPAHCTBEHHBIX (Urypax Kak O
BOKHEUIIIMX MaTeMaTUUeCKUX MOJesIsiX, TMO3BOJISIOIIUX OIMUChIBaTh W M3y4daTh
pa3sHble SIBJIEHUSI OKPY>KatoIllero Mypa, 3HaHve TOHSITUMHOTO arirapaTa 1o pasfeiny
«CrepeomeTpusi» yuebGHOr0 Kypca TeOMeTpHH;

dbopMupoBaHMe ~ yMeHUsI  B/ajleTb ~ OCHOBHBIMU  TIOHSATUSIMH O
TIPOCTPAHCTBEHHbIX (UrypaXx W WX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeOpeM,
dbopMyn1 U yMeHHWe WX NPUMEHSITb, YMEHHUs [J0Ka3biBaTb TeOPEMbl M HaxXO[WUThb
HecTaH/JapTHbIe CIIOCOOBI pellieHus 3a/ay;

(opMUpOBaHHe yMeHHUs paclio3HaBaTh Ha YepTexkax, MOJe/siX U B peaTbHOM
MHpe MHOTOTDAaHHMKM W Teja BpallleHusi, KOHCTPYUPOBaTb TreoMeTpUuecKue
MO/Ie/y;

(dhopmMHpOBaHHe TOHHWMAaHUSI BO3MOXXHOCTH aKCHUOMAaTUUeCKOTO TOCTPOEeHUSs
MaTeMaTU4YeCcKUX Teopuid, (popMUpOBaHWe TOHUMAaHUSI POIM aKCUOMAaTWUKU TIpU
TPOBe/IeHNH PaCCY>KAeHUH;

dbopMUpOBaHre yMeHUsI BafleTb MeTOJaMH J0Ka3aTelbCTB M aJrOPUTMOB
pellieHUs, YMeHUs WX TPUMEHsSITh, TPOBOJUThL [O0Ka3aTe/ibHble PacCy>KJeHUusl B
XOJle pellleHHs CTepeoOMeTpPUUeCKHUX 3a/iau v 3a/lau C MPaKTUYeCKUM COZleprKaHUEeM,
dbopmMupoBaHre TIpe/CTaBlIeHUss O HeoOXOAWMOCTH  JOKa3aTe/lbCTB  TIpU



000CHOBaHWY MaTeMaTUUeCKUX YTBEP)KJE€HUI U POJId aKCHOMAaTUKH B TIPOBeJeHUH
JeAYKTUBHBIX PacCyKJeHUMH;

pa3BUTHE U COBEpIIEHCTBOBAaHWE HWHTE/JIEKTya/lbHbIX UM  TBOPYECKUX
criocoOHOCTeM 00yYaroLuXcsl, TT03HABATe/IbHOM aKTUBHOCTH, UCC/Ie[J0BAaTeTbCKUX
yMeHUM, KPUTUUHOCTHU MBILLLIEHUS, MHTepeca K U3yUeHUI0 TeOMeTpul;

dbopMupoBaHre (YHKIIMOHAIBHOM T'PDaMOTHOCTU, peJieBaHTHOU TeOMETPUU:
yMeHUsI pacrio3HaBaTb TIPOSIB/IEHUSI TeOMEeTPUYEeCKUX TIOHSITHM, OOBEeKTOB U
3aKOHOMEPHOCTell B peaslbHbIX )KU3HEHHBIX CUTyalUsiX U TMPU W3YYeHUU APYTUX
yueOHBIX TIPeIMETOB, TIPOSIBJIEHHS  3aBUCHMOCTe U  3aKOHOMEPHOCTeH,
MO/Ie/IMPOBaHUsl peaibHbIX CUTYalWid, MCC/Iel0BaHUs TIOCTPOEHHBIX MOjeseH,
VHTepIipeTaLyy Mo/TyuYeHHbIX pe3y/IbTaToB.

OCHOBHBIMH COZiep>KaTe/TbHbIMU JIMHUSAMU yueOHOro Kypca «['eomeTpusi» B
10-11 «kmaccax sBisAwOTCA: «lIpsiMble ¥ TUIOCKOCTM B  MIPOCTPAHCTBE»,
«MHororpaHHukn», «Tema BpamjeHusi», «BekTopel ¥  KOOpPAWHATBI B
TIPOCTPAHCTBe», «[IBMKEHUS B TIPOCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TpeboBaHMe «yMeTb OIEpPUPOBAThH
TIOHSATUSIMW», PeJIeBaHTHBIMU TeOMeTpUM Ha yTayO/IéHHOM ypoBHe 00yueHHs B
10-11 kaccax, OTHOCHTCSI KO BCEM COZieprKaTebHBIM JTMHUAM yueOHOro Kypca, a
dbopmMupoBaHHe JIOTUUECKMX YMEHMM pacrpejie/isieTcss He TOJbKO TI0
cofiep>KaTebHbIM JIMHUSIM, HO U 10 rojam obyuenusi. Cozep>kaHue obpa3oBaHus,
COOTBETCTBYIOII[ee TIPeIMETHBIM pe3y/bTaTaM ocBoeHusi PezepanbHON paboueit
TIpOrpaMMbl, pacripefie/iEHHbIM TI0 TOZaM O0y4eHUsl, CTPYKTypPHPOBAHO TaKUM
o0pa3oM, uToObI KO BCEM OCHOBHBIM, TIPUHLIMITAAIBHBIM BOTIPOCaM 00yuaroruecs
obpalfasmMch  HEOJHOKPaTHO. OTO T03BOJISeT OPraHW30BaTh  OBJafIeHHUEe
reoMeTpUUYeCKMMU MOHSATHUSMU U HaBbIKaMU T10C/Ie[JOBaTeIbHO U MOCTYIATe/TbHO, C
coOro/ieHreM TPUHIIUIA TIPeeMCTBeHHOCTH, a HOBbIe 3HaHUS BK/IIOUATh B OOIIYIO
CUCTeMy TeOMeTpUYeCKUX TMpe/CcTaB/ieHni 00yuaroluXcs, pacilivipsisi U yriayosss
eé, 00pa3ys MpouHble MHOXKeCTBEHHbIE CBSI3U.

[Tepexo/ K U3y4eHUIO TeOMeTPHH Ha yTy0/16HHOM YPOBHE T03BOJISIET:

co3jatb  ycioBusi A AuddepeHuyaluu  o0yueHUs, OCTPOEHUs
VMHAWBUya/lbHbIX ~00pa3oBaTe/ibHbIX TporpamMM, obecrieuuTb yriaybnéHHoe
M3yueHre reOMeTPUH KaK COCTaBJIsiOIIel yueOHOTo rpeMeTa «MaremaTrKay;

MO/ITOTOBUTE O0YyYaroIuxcsi K TIPOJO/DKEHUI0 W3YUeHWs] MaTeMaTUKUA C
yuétoM BbIOOpa Oyayieii mpodeccuu, obecrieurBasi MPeeMCTBEHHOCTb MEXIY
o01MM 1 ripodeccroHaTbHBIM 00pa3oBaHueM.

Ha wu3yueHue yueGHOro Kypca «['eomeTpusi» Ha yryiybJéHHOM YypOBHe
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 vaca B Hezlennt0), B 11 kmacce — 102
yaca (3 yaca B Hejle/li0).



COAEPXXAHUE OBYUEHUA
10 KJTACC

IIpsiMbIe U IJIOCKOCTH B NPOCTPaHCTBe

OcHOBHble  TIOHATHA  CcTepeomeTpuu. Touka, T1ipsMasi, IIJIOCKOCT,
npocTpaHcTBO. [loHsATHe 00 akKcHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
AKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

B3avMmHOe pacriosiokeHue TIpsSMbIX B IIPOCTPAHCTBe: IepeceKaroluecs,
rapasulesibHble Y CKpelluBarolyvecs: mnpsmble. [Ipr3Haku CKpeljuBaroLuxcs
npsiMbIX. [TapanieibHOCTb MPSIMBIX U TIJIOCKOCTEN B TIPOCTPAHCTBE: Mapasiie/bHble
TIpsIMble B MPOCTPAHCTBe, NapasljIe/;IbHOCTb TPEX MPSIMBIX, [apasiie/lbHOCTh TIPSMOKH
U 1uiockocTH. [laparnienbHOoe W IjeHTpa/ibHOe TIPOEKTHPOBaHUe, H300pakeHUe
¢uryp. OCHOBHble CBOWCTBa TapasieNibHOTO TIPOeKTHpoBaHUs. M300pakeHue
buryp B mapasiesibHOM MPOEKLUWU. YTJ/Ibl C COHArpaB/AeHHbIMU CTOPOHAMHU, yTOJ
MeKJy TpsSIMbIMU B MPOCTpaHCTBe. [lapasiebHOCTh MJIOCKOCTeN: MapasiiesbHble
TIJIOCKOCTH, CBOMCTBa Tiapa’suiesbHbIX MJIOCKOCTEM. [Tpocrelive
MPOCTPAHCTBEeHHble (GUIypbl Ha IUIOCKOCTH: TeTpas[p, Mapasvieenuries,
TIOCTPOEHUE CeYEHUM.

[leprieHAWKY/ISPHOCTb NPSIMOU U TUVIOCKOCTU: TePIeHUKYJISPHbIE TIPSIMbIe B
IIPOCTPAHCTBe, MpsMble Iapasjie/ibHble W IepreHJVKYJIApHble K IUI0OCKOCTH,
TIPU3HAK TEepPrHeHJUKYJISPHOCTU TNPSAMOA U TUIOCKOCTH, TeopeMa O IpsIMOM
TepreHJUKYJIIPHOX TIJIOCKOCTH. OproronansHOe MPOeKTHUPOBaHMe.
IleprieHVKy/ISIp U HAaK/IOHHBIE: pacCTOsIHHWE OT TOUKU [0 IIJIOCKOCTH, PaCcCTOsSIHUe
OT TpSIMOM [0  IUIOCKOCTH, TpPOeKUUsi  (QUrypel Ha  IJIOCKOCTb.
[lepneHAUKY/ISIPHOCTD  IUIOCKOCTEW: TpH3HAK IepPHeHAUKY/JISIPHOCTH  JIBYX
T10CKocTer. Teopema 0 TPEX NepreHuKYy/isgpax.

YTribl B MPOCTPAHCTBE: yroj MeXAy MPSAMOU U IUIOCKOCTBIO, BYTPaHHbIN
yroJ, JIMHeWHBbIN yro/ ABYTPaHHOrO yrja. TpéxrpaHHbli U MHOTOTDaHHbIE YIJIbL.
CBoKCTBa TIIZIOCKMX YIJIOB MHOrorpaHHoro yria. CBOWCTBa TIUIOCKMX H
[BYTPaHHBIX YIJIOB TPEXIPaHHOro yria. Teopembl KOCMHYCOB W CHHYCOB [Jis
TPEXTPaHHOIO YIJIa.

MHororpasHHuKH

Buzibl MHOrorpaHHMKOB, pasBépTka MHOrorpaHHuka. IIpusma: n-yrosibHas
npu3Ma, TIpsiMasi 1 HaKJIOHHasi MPU3MbI, O0KOBast 1 MO/THast TIOBEPXHOCTh TPH3MBbI.
[Tapannenenunes, TIPAMOYTOJIbHBIM  Tapasuiesienuiie], W ero  CBOWCTBA.
Kparuaiiiiie 1yTM Ha T[OBEPXHOCTM MHOrOrpaHHMKa. Teopema Juepa.
[TpoctpancTBeHHasi TeopeMma Iludaropa. [lupammupa: n-yrosbHas mNHUpamMHza,
npaBWIbHAsE W yceuéHHass mupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHei
TpaBUIbHOW nMpamu/bl. IIpaBUibHbIe MHOTOTDaHHUKU: TIpaBWUJIbHAs IpU3Ma U



TpaBW/bHasi TIMpamMKZa, TpaBWIbHas TPeYrosbHasi MUPaMHa U TPaBUIbHBIN
TeTpa’ap, Kyb. IlpeacraBneHWe O TIPaBWIBHBIX MHOTOTPAaHHMKAaX: OKTas/p,
J0ZleKas/lp ¥ UKOCas/ip.

BbrunicsieHre 3/1eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, JWaroHaid, YrJiblL.
[Tnomager OOKOBOM ITOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH MPSMOM ITPU3MBI,
T7I0[aZlb OCHOBaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TPSMOM ITPU3MBI.
[Tnoijagsr OOKOBOW TIMOBEPXHOCTW U TIOBEPXHOCTH TPAaBWIbHOW MHMPaMU/IbI,
TeopeMa O IIOLIa/Id YCeUEHHOW NMMPaMU/bl.

CumMeTpusi B MPOCTPAaHCTBE. ODJIEMEHTbl CHMMETPDUM  TPaBUIbHBIX
MHOTOrpaHHUKOB. CHMMeTpusi B TMpaBWJIbHOM MHOTOTDaHHUKE: CUMMETDPUS
napasuiesienunezia, CAMMETPUsI TIPaBWIbHBIX TMPU3M, CUMMETPHUSI MPaBUIbHOMU
MMPaMU/IbI.

BeKTOpbI U KOOP/JUHATHI B IPOCTPAHCTBE

[ToHsITUSI: BEeKTOp B MPOCTPAHCTBE, HYJE€BOW BEKTOp, [AJIMHA HEHYJIeBOTrO
BEKTOpa, BEKTOPbl KOJUIMHeapHble, COHAMNpaB/eHHble W TPOTUBOIIOJI0KHO
HaripaBJ/ieHHbIe BeKTOPbI. PaBeHCTBO BEKTOPOB. [IelCTBUSI C BEKTOPaMU: CI0’KEHUE
Y BblUMTaHUE BEKTOPOB, CyMMa HeCKOJIbKMX BEKTOPOB, YMHO)KeHUe BeKTOpa Ha
yncsio. CBOMCTBA C/10’KeHUsI BEKTOPOB. CBOMCTBa YMHO)KEHUSI BEKTOpa Ha YMUCJIO.
[ToHATHEe KOMILIaHapHble BeKTOpPhI. [IpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamienenunesa. Teopema O pa3/loKeHMM BeEKTOpa I10 TPéM
HEeKOMIUIaHapHbIM ~ BekTopaM. [IpsgmoyrosbHasi  cucTemMa KOOpAWHAT B
npoctpaHcTBe. KoopauHaTel BekTOopa. CBSI3b MeXAYy KOOpJWHaTaMd BeKTOpa U
KOOpJIMHAaTaMd TO4YeK. YTon Mexay Bekropamu. CKassspHOe Npou3BeeHHue
BEKTODOB.

11 KITACC

Tena BpaleHus

[ToHATHA: OWIMHAPUUYeCKass IIOBepPXHOCTb, KOHHYeCKass I10BepPXHOCTh,
cepuueckass TOBEpXHOCTb, o0Opa3ymolue moBepxHocTeil. Tena BpalleHus:
LUIUHAD, KOHYC, YCeUYéHHbIM KOHYC, cdepa, wmap. B3auMHoe pacrnosioxeHue
chepbl ¥ TUIOCKOCTH, KacaresbHas TIIOCKOCTE K cdepe. V3o0paskeHue Ten
BpallleHMs1 Ha TUIOCKOCTU. Pa3BépTka LuaMHApa U KoHyca. CuMMeTpusi cdepsbl U
miapa.

O6bém. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 06BEMe
NPSIMOYTOILHOTO  Tiapasuiesienunesa U ciaegctBus u3 Heé. OOBEM mpsimol U
HaKJIOHHOM TPW3MbI, LUWIUHAPA, TUpaMuibl U KoHyca. O6bEM 111apa U I1apoBOTO
CerMeHrTa.

KombuHaiuu Ten BpallleHHWs] ¥ MHOTOTPAaHHUKOB. [Ipu3ma, BrMcaHHasi B
LWIUHAD, OINKWCaHHas OKoJ0 ULwiuHApa. [lepeceyenne cdepbl W 1mapa C
rmockocThro. Kacanue mapa v cdepsl TI0CKOCThIO. [IOHSITHE MHOrOrpaHHMKa,



OMUCAHHOTO OKOJI0 cdepbl, cdepbl, BIHUCAHHOM B MHOTOTDAaHHUK WU TeJj0
BpalleHusl.

[Tnowaae MOBEPXHOCTH LMIMHAPA, KOHYyCa, MUIOIIaAb Cepbl U eé yacTeu.
[Mogobue B mpoctpaHcTBe. OTHOIIeHWEe OO0BEMOB, TIUIOLa/lell TIOBepXHOCTeH
nofobHbIx ¢uryp. [Ipeobpa3oBaHue mofo0usi, ToMoTeTus. PellleHue 3aja4 Ha
TIJIOCKOCTH C MCI0J/Ib30BaHUEM CTePeOMeTPUYECKHX METO/IOB.

[TocTpoeHre ceueHUI MHOTOIPaHHUKOB W Tesl Bpall|eHUsl: ceueHusl LIWIMHApa
(mapasuiesibHO YW TEpPHEHAMKYJSIPHO OCH), CeYeHWsl KOHyca (IapasuiesibHble
OCHOBaHUIO U TIPOXO/ISAl[e uepe3 BepIlrHY), CeUeHUs 1l1apa, MeTO/bl IOCTPOEHHs
CeyeHUl: MeTOJ, C/ie/IoB, MeTO/, BHYTPEHHETO MPOEKTUPOBaHUs, MeTO/, TepeHoca
ceKylier MJIOCKOCTH.

BeKTOpbI M KOOPJAUHATHI B IPOCTPAHCTBe

Bexktopsl B mpocTtpaHcTBe. Omepanu HajJ, BeKTopaMu. BektopHoe
YMHO)XeHHe BeKTopoB. (CBOWCTBa BEKTOPHOIO YyMHOKeHHUs. [IpsMmoyrosbHas
cuCTeMa KOOp/IMHAT B MpocTpaHCTBe. KooparHaThl BeKTOopa. Pa3oskeHue BeKTopa
no 6a3ucy. KoopguHAaTHO-BEKTOPHBIM MeTOJ TPH pelLIeHMd TeOMeTPUUYeCcKhX
3a/1au.

JIBH)KeHMs B IPOCTPAaHCTBe

HBwxeHust mpocTpaHcTBa. OTobpaxkeHus. [BU)KeHUSI U PaBEHCTBO (QUTYP.
OO1ie CBOKMCTBa [BWKEeHUW. Bwuabl ABWKEHWN: TapasuieflbHbIA IepeHoc,
L|leHTpa/ibHasi CHMMeTpHsl, 3epKajbHasi CUMMETpPUS, TIOBOPOT BOKDPYT TPSIMOIA.
[Tpeo6pa3oBanus rmogobus. [Ipsimas u chepa Siinepa.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHNAI YYEBHOI'O KYPCA
«EOMETPHUSI» (YIVIYBJIEHHBII YPOBEHH) HA YPOBHE
CPEJHEI'O OBHIET'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpaxjaHCKOe BOCIUTaHHE:

c(hOopMUPOBAHHOCTb IPAXKAAHCKOM MO3ULIMK 00yUarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WieHa  pOCCUHCKOoro  oOIlecTBa,  Ipe/CTaB/lieHHe O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3lUUHbIX CTPYKTYp, SIBJIEHUH,
npoLeAiyp TpakAaHCKoro obiiectBa (BBIOOpBI, OIMPOCHI W JIPYroe), yMeHHe
B3aUMMO/IEICTBOBATh C COLIMA/IbHBIMA HWHCTUTYTaMU B COOTBETCTBUM C UX
(YHKIUSIMU U Ha3HaUEHUEM;

2) naTpuoTHUYeCKOe BOCIUTaHHe:

chOopMHUPOBAaHHOCTb POCCUNCKOW I'PaXKAaHCKON WAEHTUUYHOCTH, YBa)KEHUS K
TMPOLLJIOMY M HACTOSLLIEMY POCCHUMCKOW MaTeMaTHKH, LIeHHOCTHOE OTHOIIEeHWe K
JIOCTMYKEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUHCKOW MaTeMaTUUYeCKOU IIKOJIbI,
WCIO/Ib30BaHWe 3TUX [JOCTWKEHUW B [IPYrMX HayKaX, TexXHOJIOTUsiX, cdepax
9KOHOMUKUY;

3) AyXOBHO-HPAaBCTBeHHOE BOCNIMTAHHE:

OCO3HaHHWe YXOBHBIX L|EHHOCTEX POCCUMCKOIrO Hapoja, C(hopMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HaHUs, 3TUUECKOrO TIOBEJIeHUSs], CBS3aHHOIO C MPAKTUYECKUM
NpUMeHeHNeM [IOCTM)KEHUM HayKu W [esTeJIbHOCTbIO YYEHOro, OCO3HaHUe
JIMYHOTO BKJ/Ia/la B TIOCTPOEHKEe yCTOWUYUBOTO Oyyliiero;

4) 3cTeTUYeCKOe BOCITUTAHME:

3CTETUYECKOe OTHOLLIEeHWe K MHUpPYy, BK/IKOUas 3CTETHUKY MaTeMaTU4ecKHhX
3aKOHOMEpPHOCTeM, 00BEKTOB, 3a/lau, PelleHnd, pacCy>KeHH, BOCTIPUMMUYHBOCTD
K MaTeMaTUueCKUM acrieKTaM pPa3/IMUHbIX BUJOB UCKYCCTBa;

5) ¢pu3nueckoe BocnuTaHHue:

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSITb MaTeMaThuyecKhe 3HaHUs B
WHTepecax 3/10pOBOTo U 6e3omacHoro obpasa KU3HH, OTBETCTBEHHOe OTHOIIIeHHe K
CBOEMY 3/I0POBBIO (37j0pOBOe TMHTaHWe, COa/aHCHPOBAHHBLIM pPeXUM 3aHSATHU U
OT/bIXa, pery/sipHasi (pu3ndeckass akTUBHOCTh), (hU3MUeCKOe COBEPIIIEHCTBOBAHUE
TP 3aHSTUSX CTIOPTUBHO-03[0POBUTEIBHOU eSITeTbHOCTHIO;

6) TpyAoBOe BociuTaHUe:

TOTOBHOCTb K TpPYAY, OCO3HaHWe LIeHHOCTU TpyAoibus, WHTepeC K
pa3MuHbiM  cepam  mpodecCHOHATbHOM  JesATeIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ TPUIOKeHUsIMHM, YMeHHe COBepIllaThb OCO3HAaHHBIA BBIOOD
Oyayiieit mipodeccid U peanu3OBbIBATL COOCTBEHHBIE JKW3HEHHbIE TIIaHBbI,
TOTOBHOCTH U CIMOCOOHOCTH K  MareMaThuueCKoMy  00pa3oBaHHI0O U



camMo0bpa30BaHUIO Ha TIPOTSHKEHWM BCEM >KU3HHW, TOTOBHOCTb K aKTHBHOMY
YYaCTUIO B PellieHUU MPaKTUUeCKUX 3a/lauy MaTeMaTHUYeCKOUW HarpaB/ieHHOCTH;

7) 3KoJIorHYecKoe BOCITUTAHME:

Cc(hOpMHPOBAaHHOCTb ~ 3KOJIOTUUECKOM KY/JbTypbl, TOHUMaHWe BJIHSHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOsIHWE TPUPO/IHOM U COLMaTbHOU
cpefipl, 0OCO3HaHUe I7100a/IbHOTO XapaKTepa K0JIOTHYeCKuX npobsiemM, oprueHTaLUs
Ha TpUMeHeHWe MaTeMaTUUeCKUX 3HaHWW i pelleHus 3afad B 007acTu
OKpY>Kalolled Cpejibl, TJIaHWPOBAaHUE TIOCTYNMKOB M OLIEHKM WX BO3MOJKHBIX
T0C/Ie/ICTBUH /11 OKPY>Karolller Cpefibl;

8) neHHOCTH HAyUHOr0 NMO3HAHMSA:

c(hOpMHUPOBAaHHOCTb MHPOBO33PEeHUs], COOTBETCTBYIOI[ET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKM W  OOI[ECTBEHHOW TMPAKTUKHW, TIOHHMaHHe
MaTeMaTU4YeCcKOlW HayKd KakK cCQepbl 4ejoBeuecKoW [1esTe/lbHOCTU, 3TarioB eé
pa3BUTHUS U 3HAUMMOCTU [/ PA3BUTHS LIMBWIM3al[MM, OBJIa/leHHEe SI3bIKOM
MaTeMaTUKU M MaTeMaTHUyeCKOW Ky/JbTypOW KakK CpeJCTBOM II03HaHUs MUPa,
TOTOBHOCTh OCYIIECTBJISATb TIPOEKTHYIHO W MCC/Ae[0BaTeIbCKYH [esTebHOCTh
WHJVBU/ya/IbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATHI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe JeliCTBHS

ba3oBbie jioruuecKue eficTBUA:

BBISIBJISITb U XapaKTepy30BaTh CyllleCTBEeHHbIe MPHU3HAKA MaTeMaTUueCKuX
O00BEeKTOB, TIOHATHM, OTHOIIEHUM MeXAy TOHATUSIMH, (OPMYIUPOBaTh
orpe/ie/ieHUs TIOHSITUM, YCTaHAB/IMBATh CYI[@CTBEHHBIM MPU3HAK KaacCU(UKaLuy,
OCHOBaHWUS /1/1s1 0000ITIeHNs U CPaBHEeHUsI, KpUTepUH TTPOBOAVMOTI0 aHa/IN3a;

BOCTIpMHHMATh,  (GOpMy/JMpoBaTb U  MpeoOpa3oBbIBAaTH  CYXKAEHUS:
yTBepuTe/IbHbIe U OTpULlaTe/ibHbIe, e JMHUUHbIe, YaCTHbIE U 001I[1e, YCI0BHEIE;

BBISIB/ISITh MaTeMaTUUeCKre 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MMPOTHUBOPEeYUs
B (hakTax, AMAHHBLIX, HAOJ/IIO/IEHUSIX U YTBEPXKIEHUSX, TIpe/jiaratb KpUTepUuu [jisl
BbISIBJIEHUS] 3aKOHOMEPHOCTEe U MPOTUBOPEeUNH;

Jenatb BBbIBOAbI C WCMO/Ab30BAHUEM 3aKOHOB JIOTMKH, [JeAYKTHUBHBIX H
VH/IYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/IF0UeHUH 110 aHa/IOTHY;

TIPOBO/IUTH CAMOCTOSATE/IBHO 0Ka3aTe/ibCTBa MaTeMaTUUeCKUX YTBEPKAeHUN
(NpsiMble ¥ OT MPOTUBHOTO), BICTPAaWBaTh apryMeHTal[1t0, IPUBOJUTh MPUMephI U
KOHTPIIpUMepbI, 060CHOBBIBaTh COOCTBEHHbBIE CY>KJ€HUS U BHIBO/IbI;

BbIOMpaTh criocob pelneHusi yueOHOW 3ajauM  (CpaBHWBATh HECKOJILKO
BapMAHTOB  pellleHus, BbIOMpaTb Haubomee TOAXOAAMMA C  yUETOM
CaMOCTOSITe/TbHO BbIZIEJIEHHBIX KDUTEPUEB).

Bba3oBble ucc/ieioBaTe/IbCKHe JeUCTBHSA:



WCTIO/Tb30BaTh BOMPOCHI KaK WCC/Ae/I0BaTeIbCKUM WHCTPYMEHT T103HaHUS,
dbopMyvMpoBaTh  BOMpOCH],  (DUKCUpYHOIMe  TpOTUBOpeure,  TpobyemMy,
yCTaHaB/MBaTh MCKOMOE W JlaHHOe, (hOpMHPOBATh TMIIOTE3y, apryMeHTUPOBATh
CBOIO MO3ULIAI0, MHEHHE;

MIPOBO/IUTb CaMOCTOSITETbHO CTIAHMPOBAHHBIN YKCTIEPUMEHT, MCC/iefloBaHKe
10 YCTAHOBJ/IEHHIO 0COOEHHOCTel MaTeMaThuuecKoro 006beKTa, siB/ieHus, Tpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXXTy 00beKTaMH, SIBJIEHUSIMH, ITPOLieCCaMUu;

CaMOCTOSITe/TbHO (hOPMYMpPOBaTh 0000IIEeHHs W BBIBOZBI 110 pe3yJbTaTaM
NpOBeJEHHOTO  HAOMIOleHWsl, WCCAelOBaHUs, OLIEHWBaTh  [JOCTOBEPHOCTh
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 00001IIeHMI;

IIPOrHO3MPOBAaTh BO3MOXKHOE Ppa3BUTHE IIPollecca, a TaKXKe BbIJIBUTATh
TIPE/ITI0/IO’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIB/ISATH AeUIUThl UHPOPMAIUK, AAHHBIX, HEOOXOAUMBIX [Jisi OTBeTa Ha
BOTIPOC M [I/Isl peIlieHus 3a/]auH;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMUHBIX TUIIOB, aHAM3UPOBATh,
CUCTeMaTHU3UpPOBaTh M WHTEPIIPETHPOBATh WH(OPMAILIMIO DPA3/IAYHBIX BUZOB U
dbopm TpezicTaB/IeHYS;

CTPYKTYpPHUPOBaTh WHGMOPMALMIO, TIPEJCTaB/IsSTh €€ B pa3/MuUHbIX (opMmax,
WJUTIOCTPUPOBATh rpaduuecKu;

OLIeHHBaTh HaZIE>KHOCTh vHbOopMaIuu 1o CaMOCTOSITe/TbHO
chopMy/IMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKATHBHbIE YHHBEPCa/IbHbIe YueOHbIe JeHCTBUSA

Oommenue:

BOCTIPUHUMATh ¥ (DOPMY/TMPOBATh CYKAEHUsS B COOTBETCTBUM C YCJIOBUSIMH U
1jeIssMU  OOIT[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaThb CBOIO TOUKY 3pDEHHS B
YCTHBIX U TMHCHbMEHHBIX TEKCTaX, ZiaBaTh MOSICHEHHS T10 XOJy PpeIleHHs 3aauH,
KOMMEHTHPOBATh MOYUYeHHBIN pe3y/bTar;

B Xozie 00CY>K[eHHUs 3a/laBaTh BOMPOCHI MO CYIIIECTBY 0OCY’>KJaeMoi TeMbl,
npo0sieMbl, pelllaeMOl 3aflaud, BbLICKA3bIiBaTh W/EW, HarleJieHHble Ha TIOWCK
pelleHHs,, COIMOCTaB/IATh CBOU CYXKIEHHS C CYXKIEHHSIMH JPYTMX YuaCTHUKOB
Javajiora, oOHapyKHUBaTh Pa3/IMule W CXOZCTBO IO3UI[UH, B KOPPEKTHOH (hopme
dopMy/IpOBaTh Pa3HOTIACHs], CBOM BO3paKeHMUS;

TIPe/ICTaB/ISATh Pe3yAbTaThl PellleHus 3a/lauM, SKCTiepuMeHTa, MCC/eoBaHus,
IIPOEKTa, CaMOCTOSITE/IbHO BLIOMpaTh (DOpPMAT BBICTYIIEHHS C YYETOM 3ajay
Tpe3eHTali 1 0COOEHHOCTeH ayIuTOPHH.

Pery/iaTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:



COCTaB/IATh I/IaH, allTOPUTM pellleHUs 3a/jlauM, BbIOMpaTh Criocob peleHus C
YUETOM HMMEIOIUXCS PeCYyPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, apryMeHTHUPOBaTh
Y KODPEKTUPOBAaTh BApHUAaHThI PeLleHrH C YUETOM HOBOM MH(OPMAaL1H.

CaMOKOHTPO/Ib, SMOIUOHA/IbHBIA HHTE/JIeKT:

B/a/IeTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedyieKCcMM  KaK ~ OCO3HAHUS
coBepIllaeMbIX [IeCTBUI M MBICUTE/bHBIX TTPOLECCOB, UX Pe3y/bTaTOB, BafieTh
criocobaMy  CaMOTIPOBEPKH, CAaMOKOHTPOJISI TIporjecca W pe3yJ/bTaTa pellleHus
MaTeMaTHh4yecKol 3ajjauu;

TIpe/IBUJeTh TPYAHOCTHU, KOTOPble MOTYT BO3HUKHYTh TMPY PeIlleHWH 3ajaudy,
BHOCHUTb KODPEKTHBBI B [IesiTe/TbHOCTh Ha OCHOBe HOBBIX 0OCTOSITE/TbCTB, /JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

OLIeHHMBAaTh COOTBETCTBHE pe3y/bTaTa 1[e/I U YC/IOBUSM, OOBSICHATD ITPUUHHBI
JNOCTVKeHUS] WM HeJOCTY)KeHUs pe3y/bTaToB AesTe/IbHOCTU, HaXO[AUTh OIINOKY,
JlaBaTh OLeHKY PUOOpPeTEHHOMY OIIBITY.

CoBMecTHas JeATe/IbHOCTh:

TTOHWMAaTh ¥ KCIIO/Ib30BaTh TMPeNMYIIiecTBa KOMaHAHONW W WHAWUBUAYATbHOM
paboThl mTpu pelleHUMA yueOHBIX 3a/ay, TPUHUMATh 1[e/ib COBMECTHOMN
JesiTe/IbHOCTH, TIJIAHWPOBATh OpPraHW3al[Mi0 COBMECTHOM paboThl, pacrpefessiTh
BUJIbI paboT, [OroBapuBaTbcsi, 0OCY)XAAaTh TIpollecC W pe3yabTaT paboThI,
0000111aTh MHEHUSI HECKOJIKUX JTFO/1e1;

y4acTBOBATh B T'PYMIOBBIX (opMax paboTel (00Cy>KaeHMs, 0OMeH MHEHHH,
«MO3TOBble INTYPMbl» W WHbIE), BBINOJHATb CBOK YacTb pabOThl U
KOODZIMHUPOBaTh CBOM JEMCTBHS C JPYTMMH WieHaMH KOMaHbl, OI|eHHBATh
KaueCTBO CBOET0 BKJaja B OOIIMM MPOAYKT 0 KPUTEPHUSM, ChOPMY/IHPOBAaHHBIM
yuaCTHUKaMU B3aUMOZEeUCTBUYSI.

INPEAMETHBIE PE3YJ/IBTATBI

K koH1ly 10 K/acca o0yvarouics HayauTCs:

e CBOOOJHO OMEpPHUPOBATb OCHOBHBIMHM TIOHSATHSIMH CTEPEOMETPUM TIpH
pellleHUH 3a/iau ¥ MIPOBeIeHN MaTeMaTUueCKUX pacCy KeHu;

e TMPUMEHSITh aKCMOMbI CTEPEOMETPHUH U CJIe[ICTBUS U3 HUX TIPU peLIeHuHr
reoMeTpu4ecKrx 3a/iau;

e KjaccuUIMpOBaTh B3aWMHOE PpaCIiO/ioyKeHHe TPSMbIX B TMPOCTPAHCTBe,
TIJIOCKOCTEeN B MPOCTPAHCTBeE, MPSIMBbIX U MJIOCKOCTeN B MPOCTPAHCTBE;

e (BOOOJHO oOMepyupoBaTh TIOHSATUSIMM, CBSI3aHHBIMM C yrjamMu B
TPOCTPAHCTBE: MeXKAy TIPSIMbIMU B MPOCTPAHCTBE, MeXy TMpsSMOU U
TIJIOCKOCTBIO;

e CcBOOO/IHO OTIEpPHUPOBATDH MOHATUSIMU, CBS3aHHBIMU C MHOTOT'DaHHUKaMU;



e (BOOOJHO pacro3HaBaTh OCHOBHBbIE BU/IbI MHOTOTPDAaHHUKOB (TIpuU3Ma,
MMpaMuzia, TPSIMOYTO/TbHBIN TTapasienenunes, Ky0);

e KjJaccMULMpOBaTb  MHOTOTPDAHHMKM,  BbIOMpass  OCHOBaHUSI  [jis
KJIaCCU(UKaL1Y;

e CBOOOJHO OIEpPUpPOBaTh TIOHATUSMU, CBSI3aHHBIMH C  CeUeHHeM
MHOTOIPaHHUKOB TIJIOCKOCTBIO;

*  BBINOJHSATD rapasuiesibHoe, LeHTpa/IbHOe 17| OpPTOrOHabHOE
MPOeKTUPOBaHKe (PUTYP Ha TJIOCKOCTh, BBITIOMHATL U300pakeHus: Guryp
Ha TIJIOCKOCTH;

e CTPOUTb CeYEHUS] MHOTOIDAaHHUKOB DPa3/MYHbIMA MeTOZAaMH, BBIMOJHATh
(BBIHOCHBIE) TIVIOCKHE UePTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI, CBePXY, COOKY, CHU3Y;

e BBIUMC/ATH IUIOWIQM  TIOBEPXHOCTel  MHOTOIDaHHUKOB  (TIpU3Ma,
nvMpamMu/ia), reoMeTpuuecKrx Tes C mpuMeHeHreM (hopMYJI;

e BOOOJIHO OTMepUpOBaTh MOHSATUSIMU: CUMMETPHSI B MIPOCTPAHCTBE, LIEHTP,
OCb ¥ IUIOCKOCTb CUMMETPUH, LEHTP, OCb M IUIOCKOCTb CHMMETpPHH
urypoi;

e (BOOOJHO OMEepUpoOBaTh TMOHATHSIMH, COOTBETCTBYIOLMMH BEKTODaM W
KOOp/IMHaTaM B MMPOCTPaHCTBE;

* BBINIOJIHSATD [IUCTBUS HAaJl BEKTOPaMU;

e pellaTh 3aJ@aud Ha [I0Ka3aTeJbCTBO MaTeMaTHYeCKWX OTHOILLIEeHUA U
Haxo)KJeHue TeoOMeTPUUYEeCKHWX BeIWUUH, MPUMEHsIS U3BECTHbIe MeTO/bl
TIpU pellleHuH MaTeMaTUYeCKUX 3a/ad MOBBILLIEHHOTO U BbICOKOTO YPOBHS
CJI0XKHOCTH;

e TMPUMEHSTb TMPOCTeMllre T[pOrpaMMHbIe CpeACTBa U  3€KTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI [P PeLLeHUH CTepeOMeTPUUYECKUX 3a/lay;

e U3BJIeKaTh, MpeoOpa3oBbIBAaTb W HWHTEPIPETUPOBaTh HHGOPMALUIO O
NIPOCTPAHCTBEHHBIX TeOMEeTPUUeCKUX (urypax, Ipe/CTaBlIeHHYI0 Ha
yepTe)Kax U pUCYyHKaXx;

e TMpUMEHSTb TIOJyYeHHble 3HAaHWS Ha T[paKkTUKe: CpaBHUBAaTb U
aHa/IM3UPOBaTh peajlbHble CUTyalldd, NMPUMEHSITh U3y4YeHHble TMOHSTHS B
rpoLiecce  TOMCKA pelleHusl MaTeMaTU4yecKd C(OopMyJIMpOBaHHOU
npo06sieMbl, MO/le/TMPOBaTh peasibHble CUTyalldd Ha $3bIKe TeOMeTpHH,
WCC/IeIoBaTh MOCTPOEHHbIE MOJENU C MCIO0Jb30BaHUEM TeOMeTPUUeCKUX
TIOHATUM U TeopeM, amrapaTa anredpbl, pellaTh IMPaKTUUeCKWe 3afaud,
CBsI3aHHbIe C HAXOKJeHUEeM reOMeTPUUYEeCKHX BeTUUH;

e UMeTb TIpPe/iCTaB/eHNss 00 OCHOBHBIX JTarax pPa3BUTHS TeOMETPUU Kak
COCTaBHOM YacCTy (PyH/jaMeHTa pa3BUTUSI TeXHOJIOTHH.

K kon11y 11 K/1acca o6yuaronuiicsi HayuuTCs:



cBOOO/IHO OTEepUpPOBaTh TOHATUSIMH, CBSI3aHHBIMHA C LIWJIMHAPHUYECKOH,
KOHMYeCKOW U cdepuyueckorl TOBEPXHOCTSIMH, OOBSACHATb CMOCOObI
TIO/TyYeHUs;

OTepyUpoBaTh MOHATUSMU, CBSI3aHHBIMU C TeJlaMU BpallleHUsl: [IUIUH/IPOM,
KOHYCOM, cepoii U 111apom;

pacrio3HaBaTb Teja BpallleHusi (LUWIMHAP, KOHyC, cdepa U 11ap) U
00BSICHATH CITOCOOBI TI0/TyUeHUs TeJl BpallleHus;

K/lacCU(UIIMPOBATh B3aUMHOE pacriosioykeHre chephl U MJI0CKOCTH;
BBIUUC/IATh BEJIMUMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB W Tes BpallleHus,
00BEMBI U TIIOLIAZM TIOBEPXHOCTeH MHOTOTPAHHUKOB W Tesl Bpall[eHus,
reoMeTpUUeCcKHX TeJl C IpuMeHeHueM GhopMyi;

cBOOO/IHO OTEPUPOBATh TOHATHSMH, CBSI3aHHBIMH C KOMOWHAIUSIMH TeJl
BpallleHUs1 U MHOTOTPDaHHUKOB: MHOTOTDaHHUK, BIMCaHHbIA B cdepy U
OMUCAaHHBIA OKO/O c(epsl, cpepa, BNMCaHHAas B MHOIOTPAaHHUK WJIU TeJI0
BpalleHus;

BBIUMC/ISITH COOTHOIIIEHUS] MEXKTy TUIOIIAsIMH TTIOBepXHOCTel 1 06bEMaMu
TI0ZI0OHBIX TeT;

n300pakaTb u3yuaeMble (UTYDPbI, BBIMIOMHATH (BBIHOCHBIE) TIIOCKHE
yepTe)Xy W3 PUCYHKOB IMPOCTBIX 0O0BEMHBIX (UTYp: BUJ, CBepXy, COOKY,
CHU3Y, CTPOUTh CeUeHUsl TeJl BpallieHus;

W3B/IeKaThb, WHTEPIIPETUPOBaTh M MpeoOpa3oBbIBaTh HHGOPMALAIO O
MPOCTPAaHCTBEHHbIX TeOMEeTpUUeCKUX (urypax, IpeACTaBJeHHY0 Ha
yepTe)kax M pUCyHKax;

cBOOO/IHO OTIEPUPOBATH MOHSATHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJ/IHATH OTepaliuu Hajl BeKTOpaMu;

3a/]aBaTh MJIOCKOCTh YpaBHEHWEM B /1eKapTOBOM CUCTEMe KOOp/WHaT;
pelllaTh TeoMeTprUUeCcKre 3a/laui Ha BbIUMC/IEHUE YTJIOB MEX/1y MPSMbIMU
U TJIOCKOCTSIMH, BbIUMCJ/IEHWE paCcCTOSTHUN OT TOUKM JI0 TVIOCKOCTH, B
1]eJI0OM, Ha TIpUMeHeHHe BeKTOPHO-KOOPAUHATHOI'O MeTO/ia TPHY PellieHU!;
cBOOO/IHO OMepypoBaTh TIOHATHSMH, CBSI3aHHBIMA C JBW)KEHWEM B
TIPOCTPAHCTBeE, 3HaTh CBOMCTBA JBMKEHUU;

BBITIOJTHATh M300pa’keHHsT MHOTOTPAHHMKOB W Tejl BpallleHWs TpHu
rnapa/ijie/;ibHOM TlepeHoCe, 1[eHTPaJIbHOM CUMMETPUM, 3epKa/IbHOMU
CUMMEeTPHH, MPU TIOBOPOTE BOKPYT TPSIMOM, TIpeoOpa3oBaHus 1000w
CTPOUThH CeueHHsi MHOTOTPAaHHUKOB M Tesl BpallleHUs: CeUeHUs I[UIUHApA
(nmapasiesibHO Y MeprieHJUKY/IsIPHO OCH), ceueHUs1 KoHyca (TapasiienbHbie
OCHOBaHUIO U MPOXO/SIIMe uepe3 BepIInHY ), CeueHus 111apa;
WCI0/Ib30BaTh MeTO/bl TOCTPOEHUS] CEeUeHUM: MeTO[ CJe[iloB, MeTO[
BHYTPEeHHero MpoeKTUPOBaHKs, MeTO/I, IepeHoca CeKyIllel MI0CKOCTH;



JTOKa3bIBaThb reOMeTpHUYeCKre YTBep)KAeHUS;

TIPUMEHSITh reoMeTpruueckue (aKThl /sl pellleHHs CTepeoMeTpPUYecKUX
33/lau, Mpe/ro/araroliX HEeCKOJbKO IIaroB pelleHus, eC/Ju YC/IOBUS
TIpMMEeHeHUs 3a/laHbl B SIBHOW U HESIBHOU (hopMe;

peliaTh 3aJjaud Ha [l0Ka3aTe/JbCTBO MaTeMaTHYeCKUX OTHOIIeHUuN |
HaxoXX/leHue TeoMeTpUUeCKHX BeJIMUKH;

TIPUMEHSITh MPOrpPaMMHBIE CPe/ICTBA U 3/1eKTPOHHO-KOMMYHUKAlLIMOHHbIE
CUCTeMBbI TIPU PeIleHUH CTepeOMeTPUUYEeCKUX 3a/1ay;

MPUMEHATh  TIOJlyYeHHble  3HAaHWSI Ha  IIpaKTHKe:  CpaBHUBATh,
aHa/IM3UPOBaTh U OLIeHUBATh peasibHble CUTYyal[uH, IPUMEHSITh U3yUeHHbIe
TOHATUS, TeOpeMbl, CBOWCTBa B TIpoljecce TIOMCKa pelleHust
MaTeMaTUueCKd  CHOpPMyIMpOBaHHOW  MpOOJIeMBI, MOZIe/TUPOBaTh
peanbHble CUTyallUM Ha sI3bIKe TeOMeTPUM, HCCIeloBaThb MOCTPOeHHbIe
MoOJielM C HCIIONb30BaHWEM TeOMeTpPUUeCKHX TOHSITUH U TeopeM,
ammapara ajarebpel, pellaTh NpakTUUYeCKHWe 3aj/lauM, CBsi3aHHbIe C
HaXOXX/IeHUeM reOMeTPUUEeCKHX BeJIMUKH;

MMeTb TIpeZiCTaB/eHus] 00 OCHOBHBIX 3Tarax pPa3BUTHUS TeOMETPHHM Kak
COCTaBHOM 4yacCTy (PyH/jaMeHTa pa3BUTUSI TeXHOJIOTHH.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
KomuecTBo yacoB JJIEKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (pudposBbie)
n/n NporpamMMsbI Bcero Koutposb bt TIpakTuyeckue oOpa3oBare/IbHBIE
e padoThbI PadoThI pecypcn1
1 BezieHue B ctepeoMeTputo 23 1
5 B3arMHoe pacniosioykeHue MpsiMbIX B 6 1
MPOCTPaHCTBe
3 [TapannenbsHOCTD MPSIMBIX U MJIOCKOCTEHN B 3
TPOCTPaHCTBe
4 HepneH,qmiyanHOCTb MPSIMBIX U 75
IIJIOCKOCTe! B [IPOCTPaHCTBe
Y11l U paccTosiHusA 16 1
MHororpaHHUKu 7 1
BekTopsl B IpOCTPaHCTBE 12
3 HOBTOPEHHQ, 0000111eHMe 1 cUCcTeMaTU3aLus 5 )
3HaHUM
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 K/TACC

KoyimuecTBo uacoB O/1eKTpoHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne m/m NMpPOrpaMmsbI Bcero KouTponbuer TpakTuyeckue oOpa3oBare/IbHbIE
e paboTbI paboThI pecypesI
1 AHanitveckass reOMeTpUst 15 1
5 [ToBTOpEHME, 0606H_[6HI:IE u 15 1
crCcTeMaTU3aLvs 3HaHUM
3 O0BbEM MHOTOTpaHHHUKA 17 1
4 Tesia BpalljeHust 24 1
. [1y1o11a111 MOBEPXHOCTH ¥ 00BEMBI 9 {
KPYIJIBIX Tel
6 [BrxeHus 5 1
7 [ToBTOpEHME, 0606Lqu1:1e U 17 5
cucTeMaTU3als 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







ITIOYPOYHOE IVNTAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosimuecTBO uacos

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUeHU
A

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/bHbIE

pecypchbl

OcHOBHBIe TIpaBw/Ia U300pakeHUs Ha
PUCYHKe IJIOCKOCTH, Mapasiie/bHbIX
NpSIMBIX (OTPe3KOB), CepeuHbl OTpe3Ka

[ToHsITHS CTEpeOMeTPHUH: TOUKA, TpsiMas,
TJIOCKOCTB, TPOCTPAHCTBO. OCHOBHBIE
TipaBuUsIa U300paykeHHs1 Ha PUCYHKe
TUIOCKOCTH, TIapasijie/TbHbIX MPSIMbIX
(oTpe3koB), cepeiHbI OTPe3Ka

[MoHsITHSA: TIepeceKaroIrecs TI0CKOCTH,
TiepeceKarolyecs npsiMasi v TJI0CKOCTh;
TIOTYTIPOCTPAHCTBO

[ToHsATHS: IepeceKaroLrecs TI0CKOCTH,
riepeceKaroIIyecs npsiMasi v TJIOCKOCTh;
TIOJTYTIDOCTPaHCTBO

MHororpaHHUKH, U300paxkeHre
MPOCTEUIINX TTPOCTPAHCTBEHHBIX (PUTYP,
HeCYIIeCTBYHOIUX 00HeKTOB

MHororpaHHUKH, U300pakeHue
TIPOCTEMIIINX MPOCTPAaHCTBEHHBIX (PUTYP,
HECYI[eCTBYIOIIUX 00bEKTOB

AKCHOMBEI CTEPEOMETPHUHU U TE€PBLIE




a1eaCTBUA U3 HUX

AKCHOMBEI CTEPEOMETPHHU U IT€PBLIE
a1eaCTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIE
ciepctByst U3 HUX. CriocoObl 3aiaHust
TIPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTBe.
O0603HaueHus MPSMBIX U TVIOCKOCTeH

10

V300parkeHre ceueHuH MUpaMuibl, Kyoa u
TIPU3MBI, KOTOPBIE MPOXOJST Uepe3 Ux
pébpa. Mi306pakeHre TiepeceueH st
TIOTyYeHHBIX TUIOCKOCTeH. PackpaiBaHue
TIOCTPOEHHBIX CeUeHHH Pa3HbIMHU [IBeTaMU

11

V306pakeHre ceueHUM MUpaMuAibl, Kyoa u
TIPU3MBI, KOTOPBIE MPOXOJST Uepe3 Ux
pébpa. Mi3o06pakeHre TiepeceyeH st
TIOTyYeHHBIX TUIOCKOCTeH. PackpaiBaHue
TIOCTPOEHHBIX CeUeHUH Pa3HbIMU L[BETaMU

12

V306pakeHre ceueHUM MUpaMuAbl, Kyoa u
TIPH3MbI, KOTOPbIE TIPOXOZST UYepe3 ux
pébpa. M3o6paxkeHue TiepeceueHst
TIOTy4eHHBIX TUIOCKOCTeH. PackpaiBaHue
TIOCTPOEHHBIX CEUeHHH Pa3HbIMU IIBETaMU

13

V300pakeHne ceueHUH MUPaMH/IbI, Ky0a 1
TIPH3Mbl, KOTOPbIE TIPOXOZST UYepe3 ux
pébpa. M306pakeHue repeceveHust
TIO/TyYeHHBIX TJIOCKOCTeH. PacKpalBaHue
TIOCTPOEHHbIX CEUEHHH Pa3HbIMU [IBETaMU

14

MerTop, c/iefioB /1/isi IOCTPOEHHUsI CeueHuin




15

Mertop cnefjoB /Jisi IOCTPOEHUsT CeUeHU.
CBolicTBa nepeceueHul TIPSIMbIX U
TMIJIOCKOCTEN

16

Mertop, cyiefioB /1Jisi IOCTPOEHUsI CeUeHu .
CBolicTBa nepeceyeHU NMpsIMbIX U
TJIOCKOCTeM

17

[TocTpoeHMe ceueHU B TUpamMuie, Kyoe
10 TpéM ToUKaM Ha pédpax. Co3zaHue
BBIHOCHBIX YepTeXKel 1 3arich 111aroB
MOCTPOEHUS

18

[MTocTpoeHue ceueHuii B mupamue, Kybe
10 TpEéM TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTe)Xell M 3aIiCh 111aroB
TIOCTPOEHUSI

19

IMTocTpoeHue ceueHuii B UpaMuie, Kyoe
1o TpéM TouKaM Ha pébpax. Co3zanue
BBIHOCHBIX UePTEXKel U 3aluCh I11aroB
TIOCTPOEHHUS

20

ITocTpoeHue ceueHuii B TUpaMu/ie, Kybe
10 TpEéM TOUKaM Ha pébpax. Co3zmaHue
BBIHOCHBIX UepTeXKel U 3aluCh I11aroB
TIOCTPOEHHUSI

21

IToBTOpeHue ryianuMeTpuu: Teopema o
TIPOTIOPLIMOHAIBHBIX OTpe3Kax. [Togobue
TPEeYroJIbHUKOB

22

[ToBTOpeHue nianumetpun: Teopema
Menenas. PacueTbl B ceyeHUSIX Ha
BBIHOCHBIX yepTexxax. MicTopusi pa3BuTHs




IMJIaHUMETPHHU U CTepeOMeTPUHU

23

KontposnbHas paborta Nel 1o Teme
"Akcuomel crepeomeTpun. CeueHus"

24

B3anMHoe pacriosioykeHue NpsiMbIX B
npoctpaHcTBe. CKpelluBaroLecs
nipsiMble. [1pr3HaKy CKpeLUBaroLUXCsl
npsiMbIX. [lapasienbHble Mpsivble B
MIPOCTPaHCTBe

25

Teopema 0 Cy11leCTBOBaHUU U
eJMHCTBEHHOCTH NPSMOU Mapasiie/ibHON
JlAHHOU TIPSIMOM, IPOXOAAILLeN Yepe3 TOUKY
MPOCTPaHCTBA U He JieXKallleld Ha JaHHOU
npsiMou. JIeMMa o repeceueHun
Trapasiie/bHbIX NPSMBIX [IJIOCKOCTBIO

26

[TapannensHOCTE Tpex NpsMbIX. TeopeMa o
TPEX Iapasie/IbHbIX NpsAMbIX. Teopema o
CKpellMBaroIMXCS MPSMBIX

27

[TapanensHOe IpOEKTUPOBaHKe.
OCHOBHbIe CBOKMCTBA 1apa/ule/IbHOTo
npoeKTHUpoBaHusi. Vi300pakeHHe pa3HbIX
¢uryp B napasisenbHON NPOEKLUU

28

LlenTpanbHas npoeKus. YToJI C
COHarpaB/IeHHbIMA CTOPOHAaMHU. YTOJI
MeXKy MPSIMbIMU

29

3a/lauu Ha JI0Ka3aTebCTBO U
HCCie/JoBaHKe, CBsI3aHHbIE C
PacIiooKeHUeM TPSIMBIX B TIPOCTPAHCTBe

30

IlonsTus: Mapa/iieJIbHOCTb HPHMOﬁ n




TIJIOCKOCTH B MpocTpaHcTBe. [1pr3Hak
Triapa’suie/IbHOCTH TMPSIMOM U TJIOCKOCTH.
CpoiicTBa napa/isieibHOCTH TIPSIMOM U
TIJIOCKOCTH

31

'eomeTprueckue 3aaur Ha BLIYUC/IEHUE U
Jl0Ka3aTenbCTBO, CBSI3aHHBIE C
rapasiyie/;lbHOCThIO TIPSIMBIX U TIJIOCKOCTeM
B IIPOCTPAHCTBE

32

[TocTpoeHue ceueHusi, MPOXO/sILLETO Uepe3
JJaHHYO TIPSIMYIO Ha UepTexxe U
rapasijieJikHOTO APYrou rpsiMoii. Pacuét
OTHOIIeHUHN

33

[NapanenbHasi MPOEKLMs1, IPUMeHeHue
QU151 TIOCTPOEHUSI CeueHuH Kyba U
napasiesienunea. CBoicTBa
riapasuiesienure/ia U pu3Mbl

34

[TapannensHble mockocTy. ITpusHaku
rapasiie/IbHOCTH JBYX TVIOCKOCTeN

35

Teopema 0 T1apasieibLHOCTU U
eJMHCTBEHHOCTH TVIOCKOCTH, TTPOXOASLLIeN
yepe3 TOUKY, He MPUHA//IeXaIly0 JaHHO!
TJIOCKOCTH U CJIe[ICTBUS U3 Heé

36

CBoiicTBa napasine/bHbIX TJIOCKOCTeN: 0
Tlapasuie/IbHOCTH MPSIMBIX TTepeceveHust
TIpY TiepeceueHnH ABYX MapasuiebHbIX
TIJIOCKOCTeH TpeTheit

37

CBoiicTBa napasie/bHbIX MJI0CKOCTel: 00
OTpe3Kax Tapasljie/ibHbIX MPSIMBbIX,




3aK/IFOUEHHBIX MeXAy Iapa/ijie/;IbHbIMA
IMJIOCKOCTAMHU; O I1epeceyeHrn l'[pﬂMOfI C
ABYMs Tlapa/lyie/IbHBIMU ITJIOCKOCTAMUA

38

[ToBTOpenue: Teopema ITudaropa Ha
TJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
NIPSIMOYTOJIBHOTO TPeyTO/IbHHUKA

40

CaoticTBa Ky0a 1 IpsIMOYTO/TbHOT'O
napasuiesienureza

41

BrbIuncieHue JyivH OTPe3KoB B Kybe U
MIPSIMOYTOJIbHOM Tapasiienenure/e

42

[TeprieHAVKYASIPHOCTD MPSIMOM U
riockocTu. [Ipu3sHak
TnieprieHIUKYISIPHOCTU TIPSIMOM U
TIJIOCKOCTH

43

[TepieH MKy ASIPHOCTD MPSIMOU U
I71I0CKOCTHU. [IpusHak
NepreHuKy/ISpHOCTH TIPSIMOM U
IIJIOCKOCTH

44

TeopeMa 0 Cyl11leCTBOBaHUU U
eJMHCTBEHHOCTH MPSIMOM, TIPOXO/SIILIei
yepe3 TOUKY MPOCTPAHCTBA U
repreHAuKYy/ISIPHOM K IJIOCKOCTH

45

[TnockocT U epneHvKy/sIpHble UM
NpsiMble B MHOT'OIpaHHUKaX

46

[TnocKoCTH U NeprieH/IMKY/IsipHble UM
NpsiMble B MHOT'OIpaHHUKaX

47

[TeprieH UKy SIp ¥ HAK/IOHHASI.




[TocTpoeHue TieprieHIUKY/IsSpa U3 TOUKHU Ha
TIPSIMY'TO

[TeprieH WKy P M HAKJIOHHAS.

48 [TocTpoeHue neprieHAUKY/IIpa U3 TOUKK Ha
MIPSIMYO

49 Teopema 0 Tpéx nepreHAUKYJIsIpax
(ipsimast u oOpaTHast)

=0 Teopema 0 Tpéx nepreHAUKYJIsIpax
(npsimast 1 obpaTHast)

51 Yron Mexzay CKpelyBaroLMUCS
NIPSIMbIMU
[Touck neprieHAUKYJ/IIPHBIX MPSAMBIX C

52 MIOMOLLBIO TIepPIIeHAUKYISPHBIX
TMIJIOCKOCTEN

53 OpTorosasnbHOe IPOEKTUPOBaHUe
[TocTpoeHue ceueHuii Kyoa, MPU3MBI,

54 TIPaBWIbHOM MUPaMU/BI C IIOMOLLBIO
OpPTOTrOHA/TbHOW MPOEKLIUU
[TocTpoenue ceuenuii Kyoa, MPU3MBbI,

55 MPaBU/ILHOM MUPAMU/IbI C TOMOLLBIO
OpPTOTrOHA/TbHOU MPOEKLIUU
CuMmeTpust B IPOCTPAHCTBE

56 OTHOCHUTE/IbHO IIJIOCKOCTHU. [InockocTr
CUMMEeTpUI B MHOI'OTDaHHHUKAX

57 [Tpy3HaK neprieHAUKY/ISIPHOCTH MPSIMOM U
IIJIOCKOCTH KaK C/1e[CTBUe CUMMeTpUN

=8 [IpaBuibHBIE MHOTOTpaHHUKU. PacuéT

paCCTOHHI/Iﬁ OT TOYKH [0 ITJIOCKOCTHU




59

[TpaBUbHBIE MHOTOTPAaHHUKU. Pacuér
PaCCTOSIHUM OT TOUKHU JI0 TVIOCKOCTH

60

Criocobbl OMyCTUTD TIEepIIeHIUKYISIPbI:
CUMMETPHUS, CIBUT TOUYKH 110
rapa’siie/IbHOU MpsiMOn

61

CpBur 1o HerapasulesbHOM NPSIMOM,
V3MeHeHVe pacCTOSTHUN

62

KonTtposnrHast pabora Ne2 110 Teme
"B3auMHOe pacrionoxeHue IpsIMbIX U
IJIOCKOCTEN B MPOCTPaHCTBe"

63

[ToBTOpEHMeE: yro/ MeXXy NpsSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPUS B
NIPOM3BOJILHOM Tpeyro/ibHUKe, TeopeMa
KOCUHYCOB

64

IToBTOpEHME: Yyroa MeXay
CKpeLMBarLIMMUCS PIMbIMUA B
TPOCTPaHCTBe

65

FEOMETPI/I‘JECKI/IE MeTO/ibl BbIUKMC/IEHUA
yrija MeXXAy IpAMBIMHU B MHOT'OI'DaHHHUKAX

66

[Byrpannsiii yroy. CBOMCTBO TMHEWHBIX
YTJIOB JByTPaHHOrO yrja

67

[TepnienuKynspHble riockocTy. CBOUCTBA
B3aUMHO TepIIeH/UKYJISPHBIX IJIOCKOCTeN

68

[Tpr3HaK neprieHAUKY/ISIPHOCTH
IJIOCKOCTeH; TeopeMa O MpsSIMOK
repeceyeHus [IByX MJI0CKOCTeN
neprieH/IMKY/IsPHbIX TPeThel MI0CKOCTH

69

[TpsiMOyTO/BbHBIN Tapasuienenurnes; Ky0;




HN3MepeHus, CBOMCTBa MpAMOYT'OJILHOT'O
MapaJsienenuriena

70

Teopema 0 AuaroHamM NpsIMOYTOJILHOTO
niapasuiesieruresia v cjiejCTBHe U3 Heé

71

CrepeomeTpUueckue U NpUKIaiHbIe
3a/lauu, CBsI3aHHbIE CO B3aUMHBIM
Pacro/ioXeHrueM MpSIMbIX U TIJI0OCKOCTH

72

[ToBTOpEHMeE: CKpellMBatoLecs NpsiMble,
rapasuiesibHble TJIOCKOCTH B CTaH/JapTHBIX
MHOTOIpaHHHUKaX

73

[Tapa napasenbHbIX TJIOCKOCTEN Ha
CKpelLMBaOLMXCS MPSIMBIX, paCCTOSIHHE
MeX/1y CKpeLMBaroLUMUCS PSIMbIMU B
MPOCTBIX CUTYaLUsIX

74

PaccTosiHie OT TOUKH /10 MJIOCKOCTH,
paccTosiHue OT MPSIMOM /10 TJIOCKOCTH

75

BbIuric/ieHre pacCTOSIHUN MEXIY
CKPEIIUBAIOIUMUCS TIPSIMBIMH C
TIOMOILLIBIO TIepIIeH/IUKYJISIPHOM TJI0OCKOCTH

76

TpéxrpaHHbI{ yroJi, HepaBeHCTBa /ISl
TpexrpaHHbIX yrjioB. Teopema ITudaropa,
TeOpeMbI KOCUHYCOB U CUHYCOB [I/If
TPEXTpaHHOrO yrja

77

OneMeHThI cheprUeCcKoil TeOMeTPUU:
reo/ie3uuecKrie JJMHAN Ha 3emsie

78

KonTtposneHast paborta Ne3 110 Teme "YTbl
Y paccTosiHus”

79

Cucrematusalys 3HaHUHN "MHOrorpaHHUK




U ero 3/1eMeHThI"

[Tupamuga. Bugel mupamug. I1paBunbHas

80 1
nvpamuza

81 [Tpusma. [IpsimMas 1 HaK/IOHHAs MTPU3MBL. 1
IIpaBubHas rpusma

87 [Ipsimoy napannenenunes, 1
NPSIMOYTOJIbHBIN TIapasuiesienuriesi, Kyo

a3 BrInykiibie MHOTOrpaHHUKU. Teopema 1
Oiinepa
Breinykieie MHOrorpaHHuku. Teopema

84 Ouinepa. [IpaBubHbIE U TOMYIIPABU/IbHBIE 1
MHOTI'OTPaHHUKU

85 KontposnbHas pabota Ne4 1o Teme 1
"MHororpaHHuKH"

36 IToHsATHE BEKTOpA Ha IJIOCKOCTU U B 1
IIPOCTPaHCTBe

87 CyMMa BeKTOpOB 1

88 PasHOCTb BEKTOpPOB 1

89 [TpaBuno napasnenenuvnezna 1

90 YMHOKeHHe BeKTopa Ha UKCiio 1
PasnokeHne BeKTOpa 1o 6asucy Tpéx

91 BEKTOPOB, He JIe)Kall[uX B OJJHO1 1
IIJIOCKOCTH

92 CkasnsipHOe TIpou3Be/ieHre 1

93 Bolunciienue yriia Mexxiy BeKTopaMu B 1
TIPOCTPaHCTBe

94 [Tpocreriye 3ajaun C BeKTOpaMu 1




95 [TpocrTeiiiive 3afaur ¢ BeKTOpaMu 1
96 [Tpocreiye 3ajaun C BeKTOpaMu 1
97 [Tpocreiiue 3amaur ¢ BEKTOpaMu 1
98 O06o0611eHre ¥ cCTeMaTH3alys 3HaHUH 1
99 O06o006111eHMe ¥ CUCTeMaTH3allys 3HaHUH 1
100 O06o011ieHMe ¥ CUCTeMaTH3al sl 3HaHUH 1
101 WToroBast KOHTpPO/IbHasA paboTa 1
102 O06o0611eHre ¥ cCTeMaTH3alys 3HaHUH 1
OBLIEE KOJIMYECTBO YACOB I1O 102

I[TPOI'PAMME




11 K/TACC

Ko/muecTBo yacos 1 JJIEKTPOHHbIE
ara
nudpoBbie
Nei/m | Tema ypoka KonTposibubie | IlpakTnueckue | H3yUeHH
Bcero o0pa3oBare/ibHbIE
paboThI paboThI A
pecypchl

1 IToBTOpenue Temsl "KoopuHaThI BeKTOpa 1

Ha IVIOCKOCTH U B TIPOCTPaHCTBe"
’ [ToBTOpeHue Temsl "CkansipHoe 1

Mpou3Be/ieHre BeKTOpOB"
3 IToBTOpeHue Temnl "Brlunciienue yria 1

MeJK/ly BeKTOpaMu B [IPOCTpaHCTBe"
4 [ToBTOpEHMEe TeMbl "YpaBHeHHe TIPSIMOM, 1

TPOXO/siilieil uepe3 /iBe TOUKU"
5 YpaBHeHue T1JI0CKOCTH, HOPMaJib, 1

ypaBHeHMe TIJIOCKOCTH B OTpe3Kax
5 YpaBHeHue NI0CKOCTH, HOPMaJlb, 1

ypaBHeHUe TIJIOCKOCTH B OTpe3Kax
7 BexkTopHoe nipousBefieHve 1
3 JIuHeliHble HepaBeHCTBA, JIMHeMHOe 1

NporpaMMrpoBaHue
9 JIuHeliHble HepaBeHCTBA, JIMHEMHOe 1

MpoOrpaMmMHpOBaHUe
10 AHanuTHYecKue MeTo/bl pacuéra yria 1

MeXX/y TPSAMbIMU B MHOI'OTPaHHUKAX
1 AHanmuTHuecKre MeTO/bl pacyéTa yria 1

MeJKy IJIOCKOCTSIMHA B MHOTOTPaHHUKAX




dopmyiia pacCTOSTHUS OT TOUKH 10

12 IIJIOCKOCTHU B KOOpJUHATax

13 HaxoxzieHre pacCTOsIHMM OT TOUKH 10
TIJIOCKOCTH B Kybe

14 HaxoxzeHre pacCcTOsIHMM OT TOUKH 10
TJIOCKOCTH B PaBWJIbHOW MUpaMU/ie

15 KoHTponbHas pabora "AHamuTrueckas
reometpus"

16 CeueHrss MHOTOTDaHHUKOB: CTaH/japTHbIe
MHOI'OTPaHHUKU

17 CeueHus1 MHOTOTDaHHUKOB: MeTO/, C/IeI0B
CeueHrsi MHOTOTPAaHHUKOB: CTaH/JapTHbIE

18 IIJIOCKOCTH, IepeceyeHus NPsIMbIX U
TJIOCKOCTeM

19 [TapannenbHble NpsiMbIe U TIJIOCKOCTH:
rapasijie/ibHble CeueHust

20 [TapannenbHble NpsMble U TIJIOCKOCTH:
pPacyéT OTHOLLEHUU
[TapannenbHble NpsiMble Y TIJIOCKOCTHU:

21 YTJIbI MEX/Y CKpeLUBaroLLMMUCS
MPSIMBIMU
[TeprieHaUKYysIpHBIE TIPSIMBIE U

29 IJIOCKOCTU: CTaH/apTHBIe [1apbl
nepreH UKy ISIPHBIX TUVIOCKOCTeN 1
MPSIMBbIX, CAMMeTPHUH MHOT'OrPaHHUKOB
[TeprieHaUKYysIpHBIE TIPSIMBIE U

23 TJIOCKOCTU: Teopema O Tpex

nepreHuKyIspax




24

[NeprieHAVKYISIpHBIE TIPSIMbIe U
TIJIOCKOCTH: BBIYUC/IEHUsI JJTUH B
MHOT'OrpaHHUKaX

25

[ToBTOpEHUe: muiomaAu
MHOT'0YT0JIbHUKOB, ()OPMY/IbI /1/IsT
rnijioiazieid, coobpakeHus 1oA00us

26

[ToBTOpEHMe: IIOIAAU
MHOT'OYT0J/IbHUKOB, ()OPMY/IbI /17151
iommaziei, coobpaxkeHust Iof00Ms

27

[ToBTOpEHuMe: 1IOIAAN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /I/IsT
TIomazieid, coobpakeHust 1moo00ust

28

[Ty1o11a/i CeueHi i MHOTOIPaHHUKOB:
TUIOIIA/IV TIOBEPXHOCTeH, pa3pe3aHus Ha
YacTH, COOOpa>keHUs OA00Us

29

[Ty1o11a/11 CeueHM MHOTOTPaHHUKOR:
TUIOLIA/TV TIOBEPXHOCTEH, pa3pe3aHus Ha
YyacTH, CO0OpakeHHUs ITOA00Hs

30

KonTponbHast pabota "IToBTOpeHMe:
MHOI'OTPaHHUKH, CeYeHUsI
MHOTOTDaHHUKOB"

31

O61ém Tena. O6beM MpsIMOYToJIbHOTO
niapasuiesienurnesa

32

3agauu 00 yiBoeHUM Ky0a, 0 KBajipaType
Ky0a; 0 TpUCEeKIMHU yTJia

33

CTepeoMeTpUUeCKUe 3a/jaudl, CBsI3aHHBIE C
00BEMOM TIPSIMOYTOJTBHOTO
Triapajuiesienuresia




HPI/IKHa,E[HbIe 3a/ia4iu, CBA3dHHEIE C

34 BLIUKC/IeHHEM 00bEMa TIPSIMOYTOJILHOTO
rnapa’siienenuriesia

35 OO61BEM rpsiMoii MPU3MBbI

36 CrepeomeTpuueckue 3aJjauu, CBsi3aHHbIE C
BbIUHC/IEHHEM 00BEMOB TIPSIMOM TTPU3MBI

37 [IpuknazHble 3a1auu, CBA3aHHbIE C
00BEMOM TIPSIMO¥ TPU3MBI
BorunciieHre 00bEMOB TeJT C TIOMOIIIBIO

38 orpezie/IEHHOr0 UHTerpana. OObEM
HaKJIOHHOM MPU3MBbI
BorunciieHre 00bEMOB TeJT C TIOMOIIIBIO

39 orpezie/iEHHOrO UHTerpana. O0bEM
MUPaMU/bI

40 dopmysia 06béMa rupamMubl. OTHOLLIEHHE
00BeMOB MHpamMK/ C OOIIMM YTJIOM

a1 dopmysia 06béMa pamuibl. OTHOIIIEHHE
00BbEMOB MUPaMU/, C OOIIUM YTJIOM

42 CrepeomeTpHUueckue 3aJjauu, CBsi3aHHbIE C
00bEMaMU HAaKJIOHHOM TTPU3MBI

43 CrepeomeTpuyecKue 3aJjauu, CBSI3aHHbIE C
00BEMaMH TUPaMU/IbI
[TpuknagHeie 3agaun 110 TeMe "OOBEMBI

44 Ten", cBsi3aHHBIE C 00BEMOM HaK/IOHHOU
TPH3MbI

45 [TpuknazgHble 3agauu 1o TeMe "OObEMBI

Tes", CBsI3aHHbBIE C 00BEMOM MUPAMU/IbI




ITpumeHeHne 06BEMOB. BriunciieHre

46 paccTosiHUA J10 MJIOCKOCTH

47 KonTtposnrHas pabora "O6bém
MHOI'OrpaHHHUKa"
[Jyununapuyeckas MOBePXHOCTD,

48 oOpasytolye UIMHAPHUECKON
NOBEPXHOCTH

49 Hwmngp. [Ipsmol KpyroBou LIAIUHAP.
[Tno1ujaib MOBEPXHOCTH LIUIMH/PA

50 Konnyeckasi moBepxHOCTb, 0Opasytoljye
KOHMUeCcKol noBepxHocTH. KoHyc

51 CeyeHue KOHyCa IJIOCKOCTBIO,
rapasuie/IbHOW IJIOCKOCTH OCHOBaHUS

59 Y ceuéHHbI KOHYC. M300pakeHne
KOHYCOB Y YCeUEHHbIX KOHYCOB

53 [Tnomage 6OKOBOM MOBEPXHOCTH U
TI0JIHOU [TOBEPXHOCTH KOHYCa

£4 [1nomaas 6OKOBOI MOBEPXHOCTH U
TOJTHOW TTOBEPXHOCTH KOHYyCa
CrepeoMeTpHueckue 3a/auy Ha

55 JI0OKa3aTe/IbCTBO 1 BBIUKC/IeHUE,
IIOCTPOEHWEeM CeueHUH LIU/IMH/Pa, KOHyCa
CrepeoMeTpHueckue 3a/auu Ha

56 Jl0Ka3aTe/bCTBO U BbIUMCI/IEHHE,
NIOCTPOEHWEM CeueHUH LIU/IMH/pa, KOHyCa

c7 [IpuknazHble 3a1auk, CBSI3aHHbIE C

qU/IMHIPOM




58

ITpuKnagHbIe 3a/1auM, CBSI3aHHbBIE C
L[UTUHIPOM

59

Cdepa u 11ap

60

[Tepeceuenue cepsl U 111apa C
riockocTeio. Kacanue mapa u cdepbl
TUIOCKOCTBIO. By 1 m300pakeHne mapa

61

I[Tepeceuenuie cdepsl U 11apa C
riockocTeio. Kacanue mapa u cdepbl
TUIOCKOCTBIO. By 1 m300pakeHne mapa

62

YpaBHenue coepsl. [1o1iaab cdepol U eé
yacrei

63

Cummetpusi cepsl U 11apa

64

CrepeoMeTpuueckue 3aJjau Ha
Jl0Ka3aTebCTBO U BBIUMC/IEHNE,
CBsI3aHHbIe CO c(epoii U 111apom,
TIOCTPOEHUEM UX CeUeHU T/I0CKOCThIO

65

CrepeomeTpuyecKkue 3a/auv Ha
JlOKa3aTebCTBO U BbIUMCIIEHHE,
CBsi3aHHbIe CO cpepoii U L1apoM,
MOCTPOEHHEM UX CeUeHUM M/I0CKOCThIO

66

[MpuK/iaJHbIe 3a/lauu, CBSI3aHHbBIE CO
cdepoii u apom

67

[ToBTOpEHHE: OKPY)KHOCTb Ha TJIOCKOCTH,
BBIUKMC/IEHUS B OKPY>KHOCTH, CTaHJapTHbIE
1o00ust

68

Pa3nuHble KOMOMHALIMY TeJT BpallleHUs U
MHOTOTPaHHUKOB

69

3azauu 110 TeMe "Tesia ¥ IOBepXHOCTU




BpareHus"

70

3azauu 110 Teme "Tesia ¥ IOBepXHOCTU
BpaleHus"

71

KonrposbHas pabora "Tena u
IIOBEPXHOCTH BpaljeHus"

72

O6bém nummHzapa. Teopema 06 06BEéMe
NPSIMOTO LIW/TUH/IPA

73

Bbruricienue 06EMOB TeJl C IOMOILIBIO
orpezie/IEHHOr0 UHTerpana. O0bEM
KOHyCa

74

[Tnoraayu 60KOBO U MTOTHOM
TIOBEPXHOCTH KOHYCa

75

CrepeoMeTpuuecKyre 3ajauu, CBsi3aHHbIE C
BbIUKC/IeHEeM 00bEMOB ITW/IMH/PA,
KOHYyCa

76

[TpuknazsHble 3agauu o TeMe "OObEMBI U
/101 TIOBePXHOCTe! Ten"

77

OOBéM 11apa U IapoBOT0 CEKTOPA.
Teopema 06 o6béme mapa. [Tnojage
cdepsl. CTepeoMeTprueCcKre 33/1auy,
CBsI3aHHBIE C BBIYMC/IEHHEM 00BEMOB
111apa, 111apoBOr'0 CerMeHTa U 111apoBOro
ceKTopa

78

[TpuknazgHble 3agauu 110 TeMe "OObEMBI
Tes", CBsi3aHHBIE C 00BEMOM II1apa U
noiaAbio ceprl. COOTHOIIEHUS MEXAY
TIOIIAZIIMU TIOBepXHOCTeH 1 00BEMaMu
MO/IOOHBIX TeJT




79

[Tomo6HBIe Tesla B IPOCTPaHCTBE.
N3meHeHne 06béMa mpu mo[06u1u.
CrepeoMeTpuuecKue 3aJjauu, CBsI3aHHbIE C
BbIUNC/IeHHeM 00BEMOB TesT U TUIoIazeid
ToBepXHOCTel

80

KouTponbHast pabota "Ilnoiaau
MOBEPXHOCTH ¥ 00BbEMBI KPYTJIbIX TeT"

81

IBw>keHus npoctpaHcTBa. OTOOpaXkeHusl.
IIBr>keHus v paBeHCTBO ¢uryp. Obiue
CBOMCTBA JBWKEHUH

82

Bugp! fBrokeHUN: napasienbHbIN
TepeHoC, LIeHTpa/lbHasi CUMMeTpuS,
3epKa/ibHasi CUMMeTpHUs], [IOBOPOT BOKPYT
NpSIMOU

83

[Tpeo6pa3oBanus nogobust. [Ipsmast u
cdepa Ditnepa

84

I'eomeTpuueckue 3aZjaur Ha MPUMeHeHUe
JIBIDKEHUST

85

KonTponbHas paboTa "BekTophl B
MpoCcTpaHcTee"

86

O6oo0riatoriee moBTopeHye 11 MOHATHH U
MeTOZI0B Kypca reometrpuu 10-11
KJIaCCOB, CMCTeMaTHU3aL1s 3HaHUWI:
"[TapannenbHOCTb MPSIMBIX M MJIOCKOCTEH
B [IpOCTpaHcTBe"

87

O6oo0ratoriee moBTopeHye 11 MOHATHN U
MeTOZ0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTeMaTHU3aL1sl 3HAaHUM:




"BeKTOpkI B IPOCTPaHCTBe"

88

O6oo0riatoriee moBTopeHye 11 MOHATHH U
MeTOZI0B Kypca reometrpuu 10-11
KJIaCCOB, CMCTeMaTU3aL1s 3HaHUI:
"BekTOpbI B IpocTpaHcTBe"”

89

O6o0ratoriee moBTopeHye 11 MOHATHN U
MeTOZI0B Kypca reometrpuu 10-11
KJIaCCOB, CMCTeMaTH3alsi 3HaHU:
"O6beM MHOTOrpaHHHKA"

90

O6o0r1matotiee moBTopenye 11 MoHATHN U
MeTOZ0B Kypca reomerpuu 10-11
KJ/1IaCCOB, CUCTeMaTH3al[1sl 3HaHWUM:
"Ob6BvemM MHOTOrpaHHHKA"

91

O6o01arotee moBTopenye 11 MoHATHN U
MeTO/Zl0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTeMaTH3aLusi 3HaHUM:
"TTnommaau MOBepXHOCTU U 00BEMBI
KpYyIJIbIX Ten1"

92

O6ob6maroriee moBTopeHye 11 moHATHI U
MeTO/l0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTeMaTH3alusl 3HaHUU:
"TTnommaay MOBepXHOCTH U 00BEMBI
KPYIJ/IbIX Tes"

93

WToroBast KOHTpoJIbHast paboTa

94

WToroBasi KOHTpO/IbHasE paboTa

95

[ToBTOpeHue, 06001IeHE 1
CUCTEMATHU3aLUsl 3HAHUH

96

VicTopus pa3BUTHsI CTepeOMETPUH KaK




HayKU U e€ POJib B Pa3BUTHHU
COBpeMeHHbBIX UHKeHePHbIX U
KOMIIbIOTEPHBIX TEXHOJIOT UM

WcTopus pa3BuTHsS CTepeOMeTpUM Kak
HayKH U eé po/ib B pa3BUTHUH
COBpPEMEHHBIX UH)XeHEPHBIX U
KOMITbIOTEPHBIX TeXHOJIOTHI

97

Wcropus pa3BuTHsS CTepeoOMeTpUM Kak
HayKH U eé po/ib B pa3BUTHUH
COBPEMEHHbBIX UH)XeHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHUI

98

Wcropus pa3BuTHUs CTepeOMeTpUM Kak
HayKH U eé po/ib B pa3BUTHUU
COBPEMEHHbBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUMI

99

VcTopusi pa3BUTHS CTEPEOMETPUM KaK
HayK{ U eé poJib B Pa3BUTHU
COBpPEMEHHBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUMN

100

VicTopust pa3BUTHsI CTepeOMeTPUH KaK
HayK{ U eé poJib B Pa3BUTHU
COBpPEeMEeHHbIX UH)XeHePHBIX U
KOMIbIOTEPHBIX TEXHOJIOTHH

101

WcTopusi pa3BuTUs CTepeOMeTPUM KaK
HayKu U eé posib B pa3BUTHUU
COBpPEMEHHBIX UH)KeHePHbIX U
KOMITBbIOTEPHBIX TeXHOJIOTHI

102

OBIIEE KOJIMYECTBO YACOB I1O

102




I[TPOI'PAMME







ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/IbLHOM ITPOI'PAMMBI

10 KJIACC
Kop .
IIpoBepsiemMbie NpejMeTHbIE Pe3y/IbTaTbl 0CBOEHUs 0CHOBHOM
NpoBepsieMoro o
o0pa3oBaTe/IbHOM MPOrpaMMbI Cpe/Hero o01ero 00pa3oBaHus
pe3y/bTara
7 l'eomeTpus
7.1 OrnepupoBaTh NOHATUSMU: TOUKA, MpsiMasi, MJIOCKOCTh
79 [TpyiMeHATb aKCMOMBI CTEPEOMETPHH U CJIeACTBUSI M3 HUX TPU pelleHUuUn
' reoMeTpUYecKux 3a/au
73 OnepupoBaTth TIOHATUSMU: TApasIeJIbHOCTb UM TepHeHAUKY/ISIPHOCTb
' NPAMBIX U TIJIOCKOCTEH
74 KrnaccuduipoBaTe B3auMHOe pacIiojio’KeHHe TMPSIMbIX W IJIOCKOCTeN B
' IIPOCTPAHCTBE
OrnepupoBaTh MOHATUSIMU: ABYTPaHHBIM YroJ, TPaHW JBYIPAHHOTO YIJa,
7.5 pebpo JBYrpaHHOrO yrJa, JIMHeWHbIA Yroa ABYIPaHHOTO YIJia, rpafycHas
Mepa [ByrpaHHOro yrjia
76 OrniepupoBaTh TOHSTUSIMA: MHOTOTPDAHHUK, BBINMYK/IbIM W HEBBINYKJ/bIH
' MHOT'OT'PaHHUK, 3/71eMeHTbl MHOTOTPAaHHUKA, TTPaBU/IbHBIM MHOTOTPaHHUK
77 Pacrio3HaBaTb OCHOBHBIE BHJbl MHOTOTPDAaHHUKOB (TMpaMujia, IIpU3Ma,
' MIPSIMOYTOJTIBHBIN Tapasuienenures, Ky0)
KnaccuduipoBatb ~ MHOTOTDAaHHUKH,  BbIOMpasi ~ OCHOBaHUS  [iIs
7.8 K/accuduKalyy (BbIMyK/Ible M HEBBIMYK/ble MHOTOIPaHHUKU, NPaBUIbHbIE
MHOTOTPaHHUKH, MPsIMble Y HaK/IOHHbIE TTPU3MBI, Mapasiiefienumnesbl)
7.9 OneprpoBaTh NOHATUSIMU: CEKYLasi MJIOCKOCTb, CeUeHHe MHOIOTPDAHHUKOB
710 OOBSACHATb MPUHIUIBI TIOCTPOEHUS] CeUeHUH MHOTOTPAaHHUKOB, UCTIONb3YsI
' METO/ C/IefIOB
CTpouTh CeueHUsi MHOTOTPaHHUKOB METOZOM CJ/IefIOB, BBIMOJHSATh
7.11 (BBIHOCHBIE) TIJIOCKWE UEPTEXKU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pemiate 3aZlauM Ha HaXO)K/IeHHWE TeOMeTPUUYECKMX BeMUWH 1o obpasiam
WU aJrOpUTMaM, TIPUMeHsIsi U3BeCTHble aHaJIUTUYeCKue MeTOAbl TpU
7.12 pellleHUd  CTaHZApTHBIX MaTeMaTU4yeCKMX 3aJad Ha  BbIUMC/IeHUe
pPacCTOSIHUM MeXJy [ABYMsS TOYKaMH, OT TOUKM [0 MOPSAMOW, OT TOUKHZO
TJIOCKOCTH, MeXX/ly CKPeIUBarOLMHUCS MPSMbIMHA
7.13 Pemate 3ajjauv Ha HaXOXKAEHHE TeOMEeTPHUUeCKHX BeJHYMH 10 oOpasijam

WA aJrOpuTMaM, IIpUMEHASd W3BEeCTHbI€ dHA/IMTHUYECKWEe MeTOAbl IIpH
pelieHr CTAHAdPTHBIX MaTeéMdTUUYeCKHUX 3da[ld4 Had BBIYHMC/IEHHE YIJIOB




MEXY CKPeLIUBAIOIIMMUCS TIPSIMBIMHU, MEXIY TPSMOM U TJIOCKOCTHIO,
MeX[Ty TIOCKOCTSIMH, JBYT'PaHHBIX YTJIOB

BbrunciaTe 00bEMBI U TI/IONIAM TTIOBEPXHOCTEH MHOTOIPaHHUKOB (TIpH3Ma,

7.14 nvpamMyjia) C TipuMeHeHHeM (HOpPMYJI, BBIUMC/STh COOTHOILLIEHUS MeXAY
T/IOIIA/ISIMU TTIOBepXHOCTel, 00béMaMu 1O0OHBIX MHOTOTPaHHUKOB
715 OneprpoBaTh TOHATHUSIMU: CUMMETpPHS B IIPOCTPAHCTBE, LIEHTP, OCb U
’ M/I0OCKOCTh CUMMETPUH, LIEHTP, OCh U TIJIOCKOCTh CUMMETPUU (PUTYPhI
M3Bnekatb, TpeoOpa30BbIBATb W WHTEPIIPETUPOBaTh WHGMOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TreoMeTpuueckux ¢urypax, IMpejAcTaB/leHHYH0 Ha
yepTe)kax U pUCYHKax
[IpumensiTb reomeTpuyeckue (QakThl [jisi pelLIeHUs] CTepeoMeTpPUUeCKUX
7.17 3a/1a4, TIpeArosiararolx HeCKOJIbKO I11aroB pelleHus, eCc/lId YCI0BUS
TpUMeHeHusl 3a/laHbl B siBHOM (hopMe
718 [IpumeHsTb TpOCTeMiliMe TporpaMMHble Cpe/CTBAa U  3JIEKTPOHHO-
' KOMMYHHUKAL[MOHHbIe CUCTEMBI TIPU peLleHUr CTepeOMeTPUUYEeCKUX 3a/jau
719 [IpyBOAUTE MpHMepbl MaTeMaTUUeCKUX 3aKOHOMEPHOCTel B TpUpOZe U
' JKU3HH, pacrio3HaBaTh MPOSB/Ie€HHe 3aKOHOB TeOMETPUM B UCKYCCTBE
[IpvimMeHATH MOJiyyeHHbIe 3HAHWSA Ha MpPAKTUKe: aHa/M3UpPOBaTh peaslbHble
CUTyalluM U MPUMEHSTh U3yUeHHbIe TIOHSTUS B TIPOLIeCCe MOMCKA pelleHust
MaTeMaTHUeCKHd C(hOpMY/TUPOBAHHOM MPOO/IeEMbI, MO/I€TUPOBATh PeasbHbIe
7.20 CUATyal[Md Ha s3blKe T'eOMeTpUM, HCC/Ie[0BaTb TOCTPOEHHbIe MOJeId C
WCII0/Ib30BaHEM TeOMeTPUUeCKHX TIOHSITUN M TeopeM, arirapara aaredphl,
peliaTb ~ TpakKTUYeCKWe  3ajjaud, CBg3aHHble C  HaXOX[eHHeM
reoMeTpUYeCKuX BeJTMUMH
11 KV/TACC
Kop -
IIpoBepsiemble nipejMeTHbIE Pe3y/IbTaTbl 0CBOEHUsA OCHOBHOM
NpoBepsieMoro <
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus
pe3y/jbTara
6 ['eomeTpus
OnepupoBaTh TOHSATUSIMU: LWJIMHAPUUYECKasi TOBEPXHOCTb, OOpa3ymolue
6.1 LWIMHPUYECKON TIOBEPXHOCTH, LWIMHAD, KOHWYecKasi TIOBepXHOCTb,
oOpa3ytoliue KOHUUeCKoW TIOBePXHOCTH, KOHYC, cheprueckasi TOBEPXHOCTb
6.2 Pacrio3HaBaTh Tesa BpalleHus (LIWIMH/AP, KOHYC, chepa U 11ap)
6.3 OOBSICHSIT CTIOCOOBI MTOJTyUYeHHsT TeJT BPallleHUsI
6.4 KnaccuduimpoBats B3aMMHOe pacriosioykeHue cepsl U MI0CKOCTU
OneprpoBaTh MOHITUSIMU: 111aPDOBOM CErMeHT, OCHOBaHUEe CerMeHTa, BbICOTa
6.5 CermMeHTa, LIapOBOM CJIOM, OCHOBaHWE IIAapPOBOrO C/10$, BbICOTA LIAPOBOr0

CJ1051, I1IaPOBOM CEKTOP




6.6

Bbuncnare  006BEMBI M TJIOIIQ[M  TIOBEPXHOCTeW Tes  BpallleHus,
reoMeTpUUeCcKUX TeJl C puMeHeHreM (HopMyJT

6.7

OnepupoBaTh TMOHSATUSAMU: MHOTOTPAHHUK, BIMCaHHbII B chepy u
OMUCaHHBIM OKOJIO Ccepbl, chepa, BNUCAHHAs B MHOTOTPAaHHUK WU TeJO
BpallleHus

6.8

BbIUNC/IATE COOTHOILIEHHUS] MEX/Y TI/IOIIasIMH TTOBEPXHOCTEH U 00bEMaMU
10/J00HBIX TeJT

6.9

N306pakaTh M3yuaemble (UTYpel OT PYKH M C TNPUMEHEHHeM TIPOCTBIX
YepTEKHbIX UHCTPYMEHTOB

6.10

BbInosiHATE  (BBIHOCHBIE) TIJIOCKME UepPTeXM U3 PUCYHKOB TIPOCTBIX
00bEMHBIX (UTYD: BUA CBepxy, COOKy, CHM3Y; CTPOUTH CEeUeHHus Tesl
BpallleHus

6.11

W3BnekaTb, WHTEpHIPETUPOBATL U TpeoOpa3oBbIBaTh HHGOPMALUI0 O
MIPOCTPAHCTBEHHBIX TeOMeTpUUecKux (urypax, TIpeACTaBIeHHYH Ha
yepTe)kax U pUCYHKax

6.12

[IpuMeHsATb reoMeTpuyeckue (aKThl A/ pelleHusi CTepeoMeTpUUeCcKUX
3a/lay, Mpero/aramlXx HEeCKOJbKO I1aroB peLIeHusl, eClId YCIOBUS
TpMMeHeHus 3a/laHbl B SBHOU (popme

6.13

OHepI/IpOBaTb MOHATHUEM: BEKTOD B ITPOCTPaHCTBE

6.14

BBITIO/IHATE  IeMCTBUSI  CJIOKEHUSI BEKTOPOB, BBIUMTAHWS BEKTOPOB W
YMHOXKEHHsSI BEKTOpa Ha UHC/I0, OOBSICHATb, KAaKMMH CBOWCTBAMHM OHHU
obnagaroT

6.15

[TpumeHsITH NpaBUIIO Mapasuienenurnea Mpy C0XKeHUU BEKTOPOB

6.16

OnepupoBaTth TOHATUSMU: JE€KapTOBbI KOOPAWHATBI B TIPOCTPAHCTBE,
BEKTOD, MO/y/Ib BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIroj
MeX/ly BeKTOpaMH, CKassipHOe IpoHM3Be/leHHe BeKTOPOB, KOJJIMHeapHble U
KOMIIJIaHapHble BEKTOPbI

6.17

HaXO,E[I/ITb CyMMY BE€KTODOB M IIpOM3Be€Jl€HHE BEKTOpA Ha 4YHC/I0, YIoJj
MEXAYy BEKTODPaMH, CKaJ/IIpHOe€ TIpou3BeAeHHe, pACK/IaAbIBATb BEKTOP II0
ABYM HEKOJVIMHeAPHBIM BEKTOPaM

6.18

3a/1aBaTh MJIOCKOCTb ypaBHEHHEM B []eKapTOBOM CUCTeMe KOOpJAWHAT

6.19

PemiaTh mpocTeiiliiie reoMeTpuueckue 3a/jaud Ha NpHUMeHeHHe BeKTODHO-
KOOpPJMHAaTHOIO MeToza

6.20

Pemarsb 3a/laiid Ha [J0Kad3aTe/JIbCTBO MaTeéMaTHYeCKHUX OTHOILLIIEHUH U
HaxXx0oX[eHne reoMeTpuyeCKnux BeJINYHUH I10 06pa3uaM WJIh aJIrOpyuTMam,
MpUMeHsAA Hn3BeCTHbIE MeTO/[bI npu peleHnn CTaHAApPTHBIX
MaTeMaTHU4YeCKHX 3a/aqd

6.21

[IpumeHsiTb TIpOCTeMlliMe TpOrpaMMHble CpeCTBA U  3JIEKTPOHHO-
KOMMYHMUKAIL[MOHHbIE CUCTEMbI TIPU pellleHnH CTepeoMeTpruyecKux 3ajau

6.22

HPI/IBO,Z[I/ITB NMprUMepPbl MaTeEMATHUYECKUX 38KOHOMepHOCTeﬁ B TIpupoje Hu
JKW3HH, PACIIO3HABATH ITPOSB/IEHHE 3dKOHOB IreOMeTPUHN B UCKYCCTBe




6.23

[IpumeHSTH MOMy4YeHHblEe 3HAHUS Ha TPAKTUKe: aHa/lM3UpOBaTh peasibHbIe
CUTyaLMu U TIPUMEHSITh U3yUYeHHble MOHSTHS B MPOLiecce MOUCKa pelleHus
MaTeMaTHuecKyd c(hOpMYTMPOBAHHOM MPOoOIeMbl, MO/IeTUPOBATh peasbHbIe
CUTyal[uM Ha $3blKeé TeOMeTpPUM, WCC/Ie/l0BaTh MOCTPOEHHble MOJEeIN C
WCTIOIb30BaHHEM TreOMeTpUUeCKUX MOHSITUMA W TeopeM, arrapara aareopsbl,
peliaTb ~ TNpakTUUeCKWe  3a/laud,  CBsi3aHHble C  HAaXOXKJEHUeM
reoMeTpUUeCKUX BeJTUUUH




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

10 K/TACC

Kopg,
7

IIpoBepsieMblii 371eMEHT CO/lepP)KaHUA

I'eomeTpus

7.1

OCHOBHbIE TIOHATHSI CTepeoMeTpud. Touka, TIpsMasi, TUIOCKOCTb, TIPOCTPAHCTBO.
[ToHsiTHE 06 aKCHOMAaTHUeCKOM MOCTPOEHUM CTePeOMEeTPUH: aKCUOMbI CTEPEOMEeTPHH U
CJIe/ICTBUSI U3 HUX

7.2

B3anMHoe pacrioniokeHue TIPSIMBbIX B TIPOCTPAHCTBe: TepeceKarolyecs, rnapasieabHble
U CKpelluBawIyecs TpsMbie. [lapajiiesbHOCTb TPSIMBIX W TIJIOCKOCTEM B
MIPOCTPAHCTBe: TiapasulesibHble TIpsIMble B TPOCTPAHCTBE, TIapa/uie/lbHOCTh TPEX
NpsSIMBbIX, TIApa//Ie/IbHOCTh TIPSIMOM UM TIJIOCKOCTH.  YTJ/IBIC — COHArpaBieHHBIMU
CTOPOHAMM, yToJl MeX[y TMpsIMbIMH B TIPOCTpaHCTBe. IlapasiesibHOCTb TIJIOCKOCTeH:
rapaJiyiefilbHble TJIOCKOCTH, CBOMCTBa TMapa/iieflbHbIX TUIOCKocTel. [lpocreiiiive
MIPOCTPAHCTBeHHbIe (UTYpbl Ha IIJIOCKOCTH: TeTpasJp, KyO, TMapasuienenures,
TOCTpOEeHHe CeueHUM

7.3

[TeprieHUKYISIPHOCTL  TIPSAIMOM U TIJIOCKOCTH: TIepIIeHAWKY/ISPHbIe TIpsIMble B
MIPOCTPAHCTBe, MpsIMble MapasiiefbHble U MeprneHAUKY/IsIpDHbIe K TUIOCKOCTH, MPU3HAK
NeprieHUKY/ISPHOCTH MPSIMOM U TJIOCKOCTH, TeopemMa O TPSMOM IMepreHAUKY/IsIPHON
MJIOCKOCTH. YTJIbI B TIPOCTPAHCTBE: YIoJl MEX/y MPSIMOW U MJIOCKOCTBIO, JBYTPAHHBIN
yTOJ1, IMHENHbIA YroJl AByrpaHHOro yria. [leprneHAKY/sip ¥ HaKJIOHHbIE: pacCTOsSIHUE
OT TOYKM J]0 TUIOCKOCTH, PaCCTOSIHHE OT TMPSIMOM /10 TIJIOCKOCTH, NMPOeKLys (GUrypsbl Ha
MJIOCKOCTh. [lepreHUKyASIPHOCTb TIJIOCKOCTEN: MPU3HAaK TeprieHJuKyASpHOCTH IBYX
rockocTell. Teopema o Tpéx meprieHAUKYJ/Isipax

7.4

[ToHsiTMEe MHOTrOrpaHHMKA, OCHOBHbIE 3/IeMEHTbl MHOTOTDaHHMKA, BBIMYKJ/Ible U
HEBBIMYK/Ible MHOTOIPDaHHUKH, pa3BEpPTKa MHOrOrpaHHUKa. [Ipu3ma: n-yrosnbHas
npY3Ma, TPaHU W OCHOBAaHUsI TIPU3MBI, TIpsiMasi M HaKJIOHHasi TIPU3Mbl, OOKOBasi U
T0JIHasi TOBEPXHOCTh NpU3Mbl. [laparenenuries, psIMOYTO/bHBIN Mapasienenumnes u
ero cBoictBa. Ilupamuja: n-yrosbHasi TMpaMujia, TPaHU KM OCHOBaHUE MNUpPaMU/BbI,
OoKoOBasi ¥ TIO/HAasi TIOBEPXHOCTh THMPAMU/Ibl, TIpaBWIbHAsi W yCeuéHHasi MHUpamu/ja.
OneMeHTbl TMpU3Mbl U TMpaMufbl. [IpaBU/bHBIE MHOTOTPAaHHUKHU: TIOHSITHE
MPaBWILHOTO MHOTOTPDAHHMKA, TIpaBWIbHAas TIpU3Ma W TMpaBW/bHas MHUpamMUAa,
TIpaBUIbHAS TPEYToJibHAs TTMpaMK/ia U TIPAaBU/IbHBINA TeTpas3p, Ky0. IlpeacraBnenye o
MpaBWIbHBIX MHOTOTPDAaHHMKAX: OKTas’/p, JAoJeKasAp U ukocasapyrue CeueHus
TIPU3MbI U TTUPAMU/IbI

7.5

CrMMeTpUs B MPOCTPAHCTBE: CUMMETPHsSI OTHOCUTE/IbHO TOUKH, MPSIMOM, MI0CKOCTH.
OneMeHTbl  CUMMeTpUM B  TWpamMujax, [apajijefenurnesax, MpaBUIbHBIX
MHOTOTpaHHUKaX

7.6

BbluncsieHre 3/1eMEHTOB MHOTOTPDaHHUMKOB: pé0pa, AuaroHand, yribl. [lnomazb




OOKOBOI TIOBEPXHOCTH U TIOJTHOM TIOBEPXHOCTH MPSIMOU MPU3MBI, TJI0IIaZb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOY MpU3MBI. [110111a/1b O0KOBOY TTOBEPXHOCTH U
TIOBEPXHOCTH TIPAaBW/IBHOM MHMPaMU/IbI, TeOpeMa O TUIO[AJU YCEUEHHOU MUPaMH/IBL.
[TonsiTrie 06 06BEMe. O6BEM MUpPaMUBI, IPHU3MbI

7.7

[Togo6HBIe Tena B mpocTpaHcTBe. COOTHOILEHUS MEXY TUIOL[AISMU TTOBEPXHOCTEH,
00BEMaMM MTOA0OHBIX Tes

11 KITACC

Kopg,
6

IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

['eomeTpus

6.1

LInMHapuUecKasi TIOBEPXHOCTb, 00pa3yroliue WIMHAPUUECKON MOBEPXHOCTH, OCh
L[WIUH/PUYECKOW TOBePXHOCTU. LIWIMHAP: OCHOBaHMS U OOKOBasi TIOBEPXHOCTh,
obpa3ytoliiast ¥ 0Ch, IJI0IIa[b GOKOBO U MOJTHOM TTOBEPXHOCTH

6.2

KoHnueckasi TOBEpXHOCTb, 00pa3yroliiie KOHMUeCKOH TTOBEPXHOCTH, OCh W BEpIIMHA
KOHMUEeCKOW ToBepxHOCTU. KOHyC: OoCHOBaHMe W BeplIMHa, oOpasyiollas U 0Ch,
nomazr OOKOBOM M TOJIHOW TIOBEPXHOCTU. YCeuéHHbIM KOHYyC: obpa3syrolue U
BBLICOTA, OCHOBaHUs U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u 1map: LeHTp, pajuyc, AUameTp, TUIOLIAlb IOBEPXHOCTH Cdephl. B3anmMHoe
pacriono>keHre cdepbl ¥ TIOCKOCTH, KacaTesbHas TUIOCKOCTb K cdepe, TUIOLIAb

cepbl

6.4

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

6.5

Komb6uHarmy Tes BpalljeH!si 1 MHOTOTPaHHUKOB. MHOTOTrpaHHMK, OMTMCAHHBIN OKOJIO
cdepsl, cdepa, BMcaHHasi B MHOIOI'PaHHUK, WX TeJI0 BpalljeHUs

6.6

[TonsiTie 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 06 06BnéEmMe
MPSIMOYTOJIBHOTO Tapasuiesienumesia u cyieicTBUs u3 Heé. OO0BEM LIMIMH/IPA, KOHYCA.
OOBEM I11apa U II0IIA/b Chepbl

6.7

[Togo6HBIe Tesla B pocTpaHcTBe. COOTHOLIEHHUS MeXKAY TUIOIIAZsIMUA TOBEPXHOCTEH,
00bEMaMH MO/JOOHBIX TeJT

6.8

Ceuenust 1WIMH/pPA (MapajieflbHO W TePHeHJUKY/ISIPHO OCH), CedeHUs KOHyca
(mapasuieslbHOe OCHOBaHMIO U TIPOXO/siiliee Uepe3 BepIINHY ), CeueHUs I1apa

6.9

BekTop Ha mockocTM U B mpocTpaHcTBe. Cjio)KeHWe U BbIUMTAaHHE BEKTOPOB.
YMHOXKeHMe BeKTopa Ha 4ucio. Pa3fiokeHue BeKTOpa IO TPEM HeKOMIJIaHAPHBIM
BekTopaM. [IpaBuio napanesnenurne/a. PellieHre 3aau, CBsi3aHHbIX C TIPUMEHEHHUEM
TpaBWJI IEUCTBUM C BeKTOpaMu

6.10

[IpsiMoyrosbHasi cUCTeMa KOOpPAMHAT B MPOCTpPaHCTBe. KoopauHaThl BeKTOpa.
[Ipocreiiiivie 3ajaud B KOOpAMHATaxX. YTOn MexJy BekTopamu. CkansipHOe
TpOU3Be/leHHe BEKTOPOB. BrIunc/ieHHe yryioB MexX[y MNpPSIMbIMU M TIJIOCKOCTSIMM.
KooprHaTHO-BEKTOPHBIN METO/| TIPU peLleHNY TeOMeTPUUYEeCKUX 3a/jau




IIPOBEPSIEMBIE HA EI'D I[10 MATEMATUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI CPETHET' O OBIIIETO OBPA30BAHUSA

Kop IIpoBepsieMbie TPeGOBaHNA K MPEJMETHBIM Pe3y/IbTaTaM 0CBOeHHS
IIPOBEPsEMOro | OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbI CPeHEro o01ero
Tpe0oBaHUSsA oOpa3oBaHust

Bnagenve MeTosamMM JlOKa3aTenbCTB, aJrOPUTMaMH peLIeHus: 3ajau;
yMeHue ¢OpPMy/IMpOBaTh UM OIEpUpOBaTh TOHSATHSMU: OMpefesieHue,
aKkcloMa, TeopeMa, CJIe/[CTBUe, CBOMCTBO, TPHU3HAK, [0Ka3aTe/lbCTBO,
paBHOCU/IbHBIE (DOPMYJ/IMPOBKY; MPUMEHATh UX; YMeHHe (OpMy/IMpOoBaTh
obpaTHOe U TPOTHBOIOJIOKHOE YTBEp’KAeHHe, IPHUBOJUTH TMPUMEpPbI U
KOHTDPIIDUMEpPHI, UCII0/Ib30BaTh MeTOJ, MaTeMaTHUecKoW WHAYKLWY;
TIPOBO/IUTH JlOKa3aTe/ibHble PacCy>KJeHusl TPU PellleHrH 3a/jau, OLleHUBaTh
1 JIOTUYeCKyl0 TPaBWIBHOCTb  PacCy)K[eHHH; yMeHHe OIepupoBaTh
TIOHATUSIMU: MHOXXeCTBO, TOJMHOKeCTBO, OTfepalidy Haji MHOXXeCTBaMH;
yMeHHe  UCII0/Ib30BaTh  TEOPETHKO-MHOXKEeCTBEHHbIM  ammapar — Jist
OTMCaHUs PeasbHBIX TIPOLIECCOB U SIB/IEHUI U TIPH PeLIeHuH 3a7iady, B TOM
Yuc/e U3 JpyTrux yueOHBIX MpeMeTOB; yMeHUe ONepupoBaTh MOHSATHUSIMU:
rpad, cBs3HbIN rpad, JepeBo, LUK/, rpad Ha MJIOCKOCTU; YMeHHe 3a/jaBaTh
Y OMMCBIBaTh rpadbl Pa3TUUHBIMK CIIOCO0AMH; MCIIO/IB30BaTh rpadbl pU

pellieHnH 3aiau

2 YMeHHe OmNepupoBaTh TOHATHSIMH: HAaTypaJbHOEe UHC/IO, Lieioe YHCIIO,
CTeTeHb C LIe/TbIM TI0Ka3aTesieM, KOpeHb HaTypaJbHOUM CTeTeHH, CTeTeHb C
palMoHa/bHBIM TI0Ka3aTesieM, CTeleHb C [IelCTBUTeIbHBIM TOKa3aTeseM,
norapud™M uuMC/Ia, CHHYC, KOCHHYC W TAHTeHC TPOU3BOJIBHOTO YHCIIa,
OCTaTOK TI0 MOZY/I0, paljOHa/bHOe YHC/IO, HppalvOoHa/lbHOe YHCIIO,
MHOXXECTBA HATypa/lbHbBIX, LeJIbIX, PALUOHAIbHBIX, [JeHCTBUTEIbHBIX
Yucesl; yMeHHMe MCTI0/Ib30BaTh MPU3HAKY /IeTMMOCTH, HaMMEeHbBLIWA 001
JenuTesb YW HaWMeHblllee o0ljee KpaTHOe, aaropuT™M EBkmMga mpu
pelIeHnH 3a/jau; 3HAKOMCTBO C pa3/IMYHBIMHU TIO3WIMOHHBIMKA CHUCTEMaMHt
CUMC/IeHUs; YMeHHe BBITIOHATh BBIUMC/IEHHe 3HaueHUH U peoOpa3oBaHus
BBID&)KEHUH CO CTeNeHsSMH U jorapudmamu, mpeoOpa3oBaHUs ApOOHO-

PallMOHAJIBHBIX Bpra)KEHHﬁ; yMeHHe OoreprupoBaThb TTOHATHUAMMN:

10C/Ie[IoBaTe/IbHOCTb, apu(MeThueckass TPOTPeccus, TreoMeTpruueckasi




nporpeccusi, OeckoHeuHO YyObIBarollasi TreoMeTpUyeckasi IPOrpeccus;
yMeHMe 3a/aBaTh II0C/IeZl0BATEe/IbHOCTM, B TOM 4YMC/e C TIOMOILBIO
pPeKyppeHTHBIX (POpPMYJI; YMeHHe ONeprpoBaTh MOHATUSIMM: KOMIUIEKCHOe
YUC/I0, CONPSDKEHHBbIE KOMIUIEKCHBI® 4YKC/IA, MOAY/Ib U  apryMeHT
KOMIJIEKCHOTO ~ 4MC/Ja, (opMa  3amuMcud  KOMILUIEKCHBIX — YMCes
(reomeTpuueckasi, TpUrOHOMeTpUYecKas U anrebpanyeckasl); yMeTb
NPOM3BOJUThL apupMeTHUecKue [eHCTBUS C KOMIUJIEKCHBIMU UHC/IaMHy;
TIPUBO/IUTH TIPUMePbI UCIO/Ib30BaHUsI KOMIUIEKCHBIX UMCesl; OllepupoBaTh
MOHATUAMU:  MaTpuna 2xX2 u  3X3, oOlpejeuTe/lb  MaTpPHULIb,

reoMeTpUUYeCKU CMBIC/T OTIpeieTUTe/Ist

YMeHue orepupoBaTh MOHATUSAMM: PpallMOHa/bHblE, UppaLMOHa/bHBbIE,
TOKa3aTe/bHble, CTeleHHble, Jorapu(mMuueckrie, TPUTOHOMETpPUUEeCKUe
ypaBHEeHHsI U HepaBeHCTBA, WX CUCTEMBbl; yMeHHe OIepupOBaTh
TIOHSTUSIMU: TOXKECTBO, TOXKEeCTBeHHOe IpeoOpa3oBaHHe, ypaBHEHMUE,
HEpaBeHCTBO, CHUCTeMa YpaBHEHUWM M HepaBeHCTB, PaBHOCU/IbHOCTb
ypaBHEHHI, HepaBeHCTB W CUCTeM; YMeHHe pellaTb YypaBHEHUs,
HepaBeHCTBA M CUCTeMbl C IIOMOIIBIO Da3/MYHBIX IPUEMOB; pellaTh
ypaBHeHHsl, HepaBeHCTBA U CHCTeMbl C IlapaMeTpoM; IpPUMEHSThb
ypaBHeHHUsl, HepaBeHCTBAa, UX CUCTeMbl [/ pelleHus] MaTeMaTH4eCKHX

3a/1ay 1 3a/1a4 U3 pa3MuHbIX 00/1acTell HAyK 1 peabHOM KU3HU

YMeHWe OrnepupoBaTh TMOHATUSMHU: (YHKLWSA, YETHOCTh (YHKIUH,
MepUOIUYHOCT (DYHKIMM, OTPAaHWYEHHOCTb (YHKIMA, MOHOTOHHOCTB
byHKIMH, 3KCTpeMyM (DYHKI[UM, HauOoblllee W HaMMEHbIIee 3HAUeHUs
GYHKI[MM Ha TIPOMEXXYTKe, HerpepbiBHasi (GYHKIUS, aCUMITOTHI rpaduka
GbyHKUMY, TiepBasi ¥ BTOpasi MPOW3BOAHAsT (DYHKIMU, T€OMEeTPUUECKUN U
busnyeckuii CMBICT TMPOU3BOAHOH, TepBooOpa3Hasi, OIpeze/EHHbIN
WHTerpasa; yMeHWe HaxOAWTb aCUMMTOThI Tpaduka (QYHKLIUH; yMeHHe
BBIUUC/ISITH ~ TPOU3BO/IHbIE  CYMMbI, TIPOM3BeJileHUsI, YaCTHOTO U
KOMITO3ULIUM (PYHKI[MH, HaXOAWUTh ypaBHEHHEe KacaTelbHOM K rpaduKy
GyHKUIMY, yMeHWe HaXOJUTh TIPOW3BOJHBIE 3/IeMEHTApHBIX (QYHKIIHIA;
yMeHHe WCI0/Ib30BaTh TIPOM3BOJHYIO [/ MCC/IefioBaHUs (DYHKIUH,
HaXO/[WTh Haubosblllie W HaWMeHbIIWe 3HaueHus (DYHKIMM; CTPOWTh
rpadvKy MHOTOY/IEHOB C HCIOJ/b30BaHWEM arrapara MaTeMaTUueCcKoro
aHa/M3a; TIPUMEHSITb TPOW3BOAHYIO /Uil HAXOXKJEHWs HaWuIyydlliero
pellieHUss B TIPUK/IQHBIX, B TOM UHC/Ie COI[HA/IbHO-DKOHOMUUYECKUX U

bu3MUecKrX 3ajjauax; HaXOAMUThb TUIOMIAZM U 00BEMBI PUTYp C IMOMOII[LIO




HWHTEerpasia; IpUBOAWUTH IIpPUMEPbl MdT€MdTUUECKOro MOAe/IMPpOBAHUA C

MOMOIIbI0 AU depeHLaTbHbIX YPaBHEHUN

YMeHHe orneprpoBaTh MOHATHSAMY: TpaduK GyHKIMH, oOpaTHas QyHKLWS,
KOMIIO3ULIMSL (PYHKLUM, /JWHelHass (QYyHKLUs, KBaZpaTU4Has (QyHKLWS,
pauyoHanbHass (YHKLMS, CTerneHHas (YHKLUsS, TPUTOHOMETpUUecKre
¢GyHKLMM, oOpaTHBIE TPUTOHOMETpUUecKWe (YHKLUM, TIOKa3aTejbHas |
sorapudmMuueckasi (PyHKI[MH; yMeHWe CTPOUTb TrpadyKu H3yUueHHBIX
GyHKLMIA,  BBIMOMHATL  rpeoOpa3oBaHusi  rpadMkoB  (QyHKIMH,
VICTIO/Ib30BaTh TPa(UKU [Jis U3ydyeHHs IPOLeCCOB M 3aBUCUMOCTeH, IpU
pelleHnH 3a7lau U3 JIPYTUX y4yeOHBIX TpeAMeTOB U 3ajau U3 peanbHOM
)KU3HM; BbIpaKaThb (OpMyJaMU 3aBUCUMOCTA MeXAy BeTMYMHaMU;
WCII0/Ib30BaTh CBOWMCTBA U TrpadvKu (PyHKUWN A/ pelleHusl ypaBHeHUH,
HepaBeHCTB M 3aZiay C TapaMeTpamy; H300pakaTb Ha KOODUHATHOM

MJIOCKOCTH MHOXKECTBA pellleHn ypaBHeHUH, HepaBeHCTB U UX CUCTEM

YMeHMe pelllaTb TEKCTOBble 3a/lauM pasHbIX TUMOB (B TOM YHC/Ie Ha
TIPOLIEHTHI, /I0/IM Y YacTH, Ha JBIKeHWe, paboTy, CTOMMOCTb TOBapoOB U
yCJIyT, HaJoTH, 3a/ladd U3 00/IaCcTU YIipaB/ieHUs JIMUHBIMUA U CeMeHbIMU
(¢vHaHCaMM); COCTaB/ISTh BbIpAXKEHUs], ypPaBHEHUs, HepaBeHCTBA U HX
CUCTEMBbI TI0 YC/JIOBHIO 3a/laud, MCC/Ie[0BaTh IIOJIyYeHHOE pelleHue U
OLIEHWBATb TIPABOMOAOOHOCTL pe3y/bTaTOB; yMeHWe MO/Ie/IMPOBaTh
peasibHble CUTyalluM Ha s3blKe MaTeMaTHKH; COCTaB/ISATb BbIpaKeHUS,
ypaBHEeHHs1, HepaBeHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/jauu, UCC/Ie[j0BaTh
MOCTPOEHHbIE  MOJIeI  C  HWCTO/Jb30BaHWEM  ammapaTa  anrebpsl,

HWHTEPIIPEeTUPOBATH HOﬂyquHbIﬁ pe3yabTaT

YMeHue orepupoBaTh MOHATUSAMU: CpefHee apu(mMeTHyecKoe, MeJraHa,
HauboJsibIllee ¥ HaUMeEHbIIIee 3HAaUeHUs], pa3Max, AUCIePCHUs, CTaHAApTHOe
OTKJIOHEHMe UMCJIOBOrO Habopa; yMeHHe W3BjeKaTh, WHTEPIIPETUPOBATh
vHOpMalLMio, TIpeICTaB/ieHHy 0 B TabMiiaxX, Ha Adarpammax, rpadukax,
OTPa)Karolly}0 CBOMCTBA peasbHbIX MPOLIeCCOB U SIBJIEHUM; NPeJCTaB/IATh
WHPOpPMALIMI0O C TIOMOIIbI0 Tabjaul, W [JuUarpaMM; UCC/IeloBaTh
CTaTUCTUYECKUe [laHHble, B TOM YHCJie C TpUMeHeHWeM TIpadryecKux
MEeTOZIOB U 37IeKTPOHHBIX CPeJICTB; rpaMuecky UCCaefoBaTh COBMECTHbIE

Hab/MI0IeHns C TIOMOIIIBIO ZIarpaMM pacCerBaHus M TMHEMHOW perpeccuu

YMmenue onepupoBaTh IOHATHUSMU: CJIydalHBId OIBIT U CJlydalHoe
CoObITHe, BEPOSITHOCTH C/IYYallHOTO COOBITHS; YMEHWe BBIYUCIISATH

BEPOSITHOCTh C HCIOJIb30BaHUWEM rpaduuyecKuxX METOJ0B; TPUMEHSITh




(hopMyJIbl CNOXKEeHUsIT W YMHO)KeHUsI BeposiTHOCTel, (hopMy/ay TIO/IHOU
BepOsITHOCTH, Gopmyny bepHysmn, kKoMOMHATOpHBIE GaKThI U (POPMYJIBI;
OLIeHMBaTh BEPOSITHOCTH pealibHBbIX COOBITHI; yMeHHe OIepupoBaTh
TIOHATUSIMM: ~ CJlydailiHasi BeJIMUMHA, pacripefie/ieHHe  BePOSITHOCTEH,
MaTeMaTHUeCcKoe O)KH/laHWe, [WCIepCUsi W CTaHAapTHOe OTK/IOHEeHHue
CyyallHOM  Be/WUMHBL, (QYHKIMKW  pacripefiejieHdss W TJIOTHOCTH
PaBHOMEPHOTr0, TI0Ka3aTeJIbHOT0 U HOPMAaJIbHOTO pacrpefie/ieHui; yMeHue
WCTI0/Ib30BaTh CBOMCTBA M3YUYeHHBIX pacripe/ie/ieHUl /i/is pellieHus 3a/ay;
3HAKOMCTBO C TIOHSITUSIMH: 3aKOH OOJIBIIIMX YMCes, MeTO/bl BEIOOPOUHBIX
WCC/IeIOBaHUM; yMeHHe TPUBOJUTb TpUMepbl TPOsIBJIeHUs 3aKOHa
OOMBIIMX YHMCeT B TPUPOJAHBIX W OOIECTBEHHBIX SIBJIEHUSIX; yMeHHe
OTepupoBaTh TMOHATUSIMU: COUYeTaHue, TepecTaHOBKa, UMC/IO COYeTaHUH,
YKCI0  TIepecTaHoBOK; OwHOM  HbIOTOHa; yMeHHe  TPUMEHSITh
KOMOWHATOPHbIe (haKThl U PACCY>KIEHUS [Jis PelleHus 3ajiau; OLleHUBaTh
BEPOSITHOCTU peasibHbIX COOBITHI; COCTaB/ISATE BEPOSITHOCTHYIO MOjieNb U

VHTEpIIPeTUPOBaTh MOTy4YeHHbIN pe3ybTaT

YMeHue omnepupoBaTh TOHSTUSIMU: TOYKa, TMpsMas, IIJIOCKOCTb,
MPOCTPaHCTBO, OTPE30K, Jiyd, BeJIMUMHA yTJia, TJIOCKUN YTroJl, BYTrPaHHbIN
yroJi, TPEXTPaHHbIA yroJ, CKpeluBaroliecs npsMble, rapasienbHOCTb U
MepreHJUKYASIPHOCTb TIPSIMBIX Y TUIOCKOCTEW, YTrOoal MeXKJy TMpsSIMbIMH,
yrojl Mexay TpsSIMOM U IIJIOCKOCTbIO, YrOJl MeX[Jy IJIOCKOCTSIMH,
paccTosiHue OT TOUKU [0 TJIOCKOCTH, pacCTOsIHAE MeXIy TpsSMbIMHU,
pacCcTosiHue MeXKJy TIJIOCKOCTSIMM; YMeHHe MCI0J/Ib30BaTh MPU pelleHrur
33/lay U3yueHHble (PaKTbl U TEOpeMbl IJIAHUMETPHHU; yMeHUe OLeHUBaTh
pa3Mepbl OOBEKTOB OKpYJKAlOIIero MHpPA; CTPOUTh MaTeMaTHUeCKHe
MOZleIM C TIOMOLIbI0 TeOMeTPUYeCKUX TOHATHM W BeJWYMH, pellaTh

CBsA3dHHbI€ C HUMHU IMPAKTUYECKHE 3a4aUN
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YMeHue OIepupoBaTh TIOHATHUSMM: TUION[A/b (DUTYPBI, 00bEM (UTYDHI,
MHOT'OTPaHHMK, TPAaBUIbHBI MHOTOTDAaHHUK, CeYeHWe MHOTOTPaHHHKA,
Ky0, Tapasienenuriesi, TIpU3Ma, NUpaMuja, (GUTypa W TOBEPXHOCTb
BpallleHusl, LUWIUHAP, KOHYC, Iap, cdepa, Mmiomaab cdepsl, M/0LLIA/b
MOBEPXHOCTH TIMpPaMH/IbI, TIPU3MbI, KOHyCa, L[WIKWHApa, 00BEM KyOa,
TIPSIMOYTOJIbHOTO  TIapasijiefienuresia, TMUPAMU/bI, TIPU3MBbI, LIWJIUH/PA,
KOHYyCa, I1apa, pa3BEPTKa TOBEPXHOCTH, CeUeHHsI KOHycCa U L[WIHMH/PA,
rapasuie/ibHble OCA WIM OCHOBAHHIO, CeueHWe IIlapa, IUIOCKOCTh,

Kacamouiasicss  cepbl, IWIMHIPA, KOHYCAa; yMEHWe CTPOUTh CeueHue




MHOTOrpaHHHKa, M300pa)kaTb MHOTOIpPaHHUKH, (UTYpbl U TIOBEPXHOCTH
BpallleHHs], UX CeUeHHs], B TOM UMCJie C TIOMOILbIO 37IeKTPOHHBIX CPe/ICTB;
yMeHUe TIPUMEHSTb CBOMCTBA TeOMEeTPUUYECKUX (UTyp, CaMOCTOSITEIbHO
dbopMynMpoBaTh ornpefesieHus: u3yuaembix (UTyp, BbIZBUTaTh TUIIOTE3bI O
CBOWCTBaX W TpU3HAKAX TeOMETPUUECKUX (Uryp, oOOCHOBBIBATH WM
OrpoBepraTb HX; YyMeHUe TMPOBOJUTh KiacCHUKaLMio @Uryp 1o
Pa3/IMUYHbIM TPU3HAKaM, BBITIOJHATE HEOOXOAUMbIE JIOTIOJTHUTE TbHbIE

MOCTPOEeHUs
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YMeHWe OrepupoBaThb TIOHATHSMHU: JBWKEHHE B  TIPOCTPAHCTBE,
Trapasiie/lbHbIl T1ePeHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
TIOBOPOT, MpeoOpa3oBaHue T10A00uMs, TI0[00HBIE (UTYpPBI; yMEHHe
pacrno3HaBaTh paBHble W TOZ00HBIE (UTYPLI, B TOM UHUC/e B TIPUPOJE,
HCKYCCTBE, apXUTEKTYPe; UCIIO/Ih30BaTh T€OMETPUUYECKUE OTHOIIIEHHUS TIPU
PEeIlIeHUM 3a7lay; HAXOJUTb TeOMEeTPUUYECKHe BeJWYMHbI ([JIMHA, YTOJI,
TIoazb, 00BEM) TIPH PeIIeHrH 3a/lau U3 JPYTUX yU4eOHbIX TIPeIMETOB U
U3 peaibHON J>KW3HW; YMEHWE BBbIUHC/IATH T€OMETPUUECKHE BETAUMHBI
(onvHa, yros, TUIOUIAbL, OOBEM, TUIOIIA[b TOBEPXHOCTH), HWCIO/b3Ys
M3yueHHble (OPMY/bI U METOAbl, B TOM YHCJIE: TIONIaZb TOBEPXHOCTH
NIMPaMU/Ibl, TIPU3MBI, KOHYCQ, LWIMHZpPA, TJIONab Chepbl; 00bEM Ky0a,
NIPSIMOYTOJIBHOTO ~ TTapasule/ienvIie/ia, TMPAMUABI, TIPU3MbI, LWIMH/IPA,

KOHYCa, 111apa; yMeHHe HaXOJUTb OTHOIIeHHe 00bEMOB MOA0OHBIX (hUTyp

12

YMeHue oneprpoBaTh MOHATHUSMU: NPSIMOYTOJIbHAsi CHCTeMa KOOpZWHAT,
BEKTOp, KOOpJWHATbl TOYKHM, KOOPJMHAThl BEKTOpa, CyMMa BeKTOPOB,
Npou3BeJieHre BEeKTOpa Ha UHMCJ/IO, pa3/ioKeHue BeKTopa To 0Oaswucy,
CKa/IsipHOe TIpOM3BeZleHre, BEeKTOPHOe IIpOM3Be/leHHe, Yrojl Mexny
BEKTOPAMH; yMeHHe MCIO/b30BaThb BEKTODHBIM W KOODAWHATHBIA METOZ,

JUIsL pellieHrsi TeOMeTPUUeCKUX 3aZiau U 3a/jau APYruxX yueOHBIX MpeiMeToB

13

YMeHHe BbIOMPATh MOAXOASAIINANA MeTO/ /I/Is1 PellleHus 3a/laui; TIOHUMaHKe
3HAaUMMOCTA MaTeMaTUKU B U3yueHUM TPUPOAHBIX U O0OI[eCTBeHHBIX
MpOLIeCCOB U sIBJIEHUM; yMeHHe pacro3HaBaThb IIPOsSiB/ieHHMEe 3aKOHOB
MaTeMaTUKU B UCKYCCTBe, yMeHue MMPUBOAUTH NMPUMepbl MaTeMaTUUeCKUX

OTKPBITUI POCCHICKOM U MUPOBOM MaTeMaTUueCKON HayKu




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

Kopg

HpOBEpHEMbIﬁ 3JIEMEHT CO/i€pKaHUA

1 Uucna ¥ BbIYUCTIeHUS

1.1 HartypanbHble ¥ 1iesible yuca. [IpusHaky elMMOCTH Lie/IbIX Yuces

19 PaumyioHanbHble  unciaa. OOBIKHOBEHHbIE U JeCATHUHbIE APOOH, TIPOLIEHTHI,
' OecKoHeUHbIe IIepuogUUYecKre 1poour

13 ApudmeTrueckuii KOpeHb HaTypa/JbHOM cTemneHH. [leicTBUS C apyudMeTHYeCKUMHU
' KOPHSIMU HaTypa/IbHOW CTeIeH!

14 CrerneHs C 1ie/IbIM TI0Ka3artesieM. CTereHb C palliOHaIbHBLIM MoKa3aTteseM. CBOMCTBa
' CTerneHu

15 CHHYC, KOCHMHYC W TaHI'eHC UHC/I0BOrO aprymeHTa. APKCHUHYC, apKKOCHHYC,
' apKTaHI'eHC YKUC/IOBOTO apryMeHTa

1.6 Jlorapugm uncna. [lecaTuuHble U HaTypasbHble JOrapu(pmbl

HelicTBUTeNbHbIE uuc/ia. Apu(MeTHUYecKhe orepauydud C  JelCTBUTe/NbHbIMU
1.7 yricsiamu. [IpubmKEHHBIE BIUMC/IEHNS, TIPABU/Ia OKPYT/IeHHs], IPUKKU/IKA U OL[eHKa
pe3y/bTaTa BbIUAC/IeHUN

1.8 [TpeoOpa3oBaHe BbIpaXKEHHUH

1.9 KomriiekcHble unciia
2 YpaBHeHus1 U HepaBeHCTBa

2.1 Llesibie 1 1pOOHO-paIOHA/IEHBIE YPABHEHUS

2.2 VppaioHaibHble YpaBHeHUs

2.3 TpuroHomeTpruyeckye ypaBHeHUs

24 [TokasarenbHble U jiorapudMruyeckrie ypaBHeHu s

2.5 Llesibie 1 [pOOHO-palOHA/IbHBIE HepaBeHCTBa

2.6 VppaijoHaisHble HepaBeHCTBa

2.7 [TokazaTenbHble U JorapupMUUecKre HepaBeHCTBa

2.8 TpuroHomeTpruecKkre HepaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YpaBHEHUM U HEPaBEHCTB

2.10 YpaBHeHUs1, HepaBeHCTBA U CUCTEMBI C ITapaMeTpamu

2.11 Martpuija CMCTeMBI JIMHEMHBIX YpaBHeHUU. Onpejenire/ib MaTpULibl




DyHKLUM 1 TPaQUKU

OyHKIMs, crocobbl 3aganus GyHKUMUA. ['padvik dyHKIMK. B3anMHO oOpaTHBIe

- ¢yskuyy. UéTHble 1 HeuéTHble GyHKUMU. [lepuoguueckue GyHKIUM
OO6nacTe ompefiesieHHUsT W MHOXKECTBO 3HaueHud ¢yHKuuu. Hymu dyHKuyw.
3.9 [TpoMeXXyTKM  3HaKOIMOCTOSIHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKL[MH.
' MakciMymbl ¥ MUHUMYMBI (yHKIMM. HaubOosblliee v HavMeHbIllee 3HaueHHe
(yHKL[MM Ha IPOMEXKYTKe
33 CrenieHHasi (pyHKLHMSI C HaTypaJbHbIM U LeJIbIM TOKa3aTeneM. Eé cBoiicTBa U
' rpa¢uk. CoiicTBa U rpadMK KOpPHS N-OM CTerneHUu
3.4 TpuroHomeTpryeckue GyHKLIMH, UX CBOMCTBA U rpauKku
3.5 [TokasarenbHasi u lorapudmMudeckast GyHKLWMH, UX CBOMCTBA U rpaduku
36 Touku pa3pbiBa. AcuMnToThl rpadukoB (yHkiuid. CpolicTBa  (PYHKIUH,
' HelpepbIBHBIX Ha OTpe3Ke
3.7 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHMS ITOC/Ie0BATeILHOCTEH
3.8 ApudmeTrnueckasi U reoMeTpuueckas rporpeccuu. ®@opmyisia C/I0’KHBIX MPOLEHTOB
4 Hauasia MaTemaTHueCcKoro aHaausa
4.1 ITpousBogHas pyHKLMH. [Ipor3BOHBIE 3/1eMEHTapHBIX (PYHKLUI
[lprMeHeHre TPOM3BOJHOW K UCC/Ief0BaHUI0 (YHKLUMHA Ha MOHOTOHHOCTb M
4.2 3KCTpeMyMbl. HaxoxieHrue HanbOoJIbIlero ¥ HauMeHbIIero 3HaueHusi GyHKIMKU Ha
OTpe3sKe
4.3 [TepBooOpa3sHast. MiHTerpain
5 MHoXeCTBa U JIOTUKa
5.1 MHo>kecTBO, Onepaluu HaJ, MHOKecTBaMu. [Juarpammel Diisiepa — Benna
5.2 Jlorvka
6 BepoATHOCTb U CTaTUCTHUKA
6.1 OnucaTenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaropuka
7 ['eomeTpus
7.1 @Urypsl Ha MJII0CKOCTU
7.2 [IpsiMbIe ¥ MIJIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v IOBEPXHOCTH BPall|eHUS




7.5

KOOP'I[I/IHEITBI U BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» MaTtemaTuKa. ['eomerpus; 10 knacc. yriyosieHHoe obyuenre Mep3nsk A.T'.,
Homuposckuii 1.A., TTonsikoB B.M.; nox, penakiueli [Togonbckoro B.E.
OO0111eCTBO C OTpaHUUEHHOW OTBETCTBEHHOCThIO M3aTe/IbCKUiA LIeHTP
«BEHTAHA-T'PA®»; AxinoHepHoe 0611jecTBO «M3a1aTenbecTBO «IIpocBeliieHrex»
» MaTtematuka. ['eomerpus; 11 knacc. yriybseHHoe obyueHre Mep3nsk A.T'.,
Homupogckutii [.A., ITonsikoB B.M.; oz penakiueti [Togonsckoro B.E.
OO0111eCTBO C OTPaHUUEHHOUW OTBETCTBEHHOCTRIO M31aTe/TbCKUiA 1IEHTP

«BEHTAHA-T'PA®»; AkinoHepHoe o061jecTBo «M3aaTenscTBO «[IpocBeliieHrex

METOINYECKHWUE MATEPUAJIbI V11 YUUTEJIA

IOIN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU

NHTEPHET
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