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ITOSACHUTEJ/IbHASA 3AITNCKA

leomeTpusi siBisieTCSi OJHUM U3 0a30BBIX KypCOB HAa YPOBHE CpeJHEro
o011ero 06pa3oBaHus, Tak KaK 00eCreurnBaeT BO3MOYKHOCTb U3yUeHUsl AUCIIUTUINH
eCTeCTBEHHO-HAayYHOW HarpaB/le€HHOCTH W TIpeJIMETOB T'YMaHUTAPHOTO LMKJa.
[Tocko/bKy  JIoTMYeCKOoe  MblllJieHHWe,  (QopMupyeMoe  TpA  U3y4YeHUU
00yUaroIUMHCS TTOHATHHUHBIX OCHOB T'€OMETPHH, TIPU [0Ka3aTe/lbCTBE TEOPEM U
MOCTPOEHUU LIeTIOYKH JIOTUUECKUX YTBEeP)KAEHUM TIPU pellleHUd TeOMeTpUYeCcKux
33/lay, YMeHWe BbIIBUraTb U OINpOBEpraTb TUIIOTE3bl HEMOCPeJCTBEHHO
VICTIO/Ib3YIOTCSI TIDU PELleHUH 3a/iau eCTeCTBeHHO-HAayYHOro LIMK/a, B YaCTHOCTH
(¢r3nUecKux 3azsau.

Llenb ocBoeHusi TporpaMMbl yue6HOT0 Kypca «['eomeTpusi» Ha yriayOIéHHOM
ypOBHE — pa3BUTHe WHUBUAYAJbHBIX CIOCOOHOCTel O00yYaromuxcsi TMpu
M3y4yeHUH TeOMeTpUH, KaK COCTaBJstoIel rpeiMeTHOU obsacTu «MaTemaTuka U
uHpopMaThKa»  depe3  obecrieueHWe  BO3MOXKHOCTM  TpuobOpeTeHusi 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 YpPOBHE,
PACIIUPSIOMIUMU U YCATUBAIOIIIUMH KYpC 6a30BOTO YPOBHS, SIBJISTFOTCS:

pacilvpeHye TNpeACTaBleHUs] O TeOMETPUM Kak YaCThd MUPOBOU KYJbTYPhI U
dhopmMHpOBaHHe 0CO3HAHUS B3aMOCBSI3U TeOMeTPHH C OKPY>KatollM MUPOM;

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

dbopMupoBaHMe ~ yMeHUsI  B/a/leTb ~ OCHOBHBIMU  TIOHSTUSIMU 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 HAa YepTexkax, MOJe/siX U B peaTbHOM
MHpe MHOTOTDAaHHMKM W Teja BpallleHusi, KOHCTPYUPOBaTb TreoMeTpUuecKue
MO/Ie/y;

(dhopmMUpOBaHHe TOHWMaHUSI BO3MOXXHOCTH aKCUOMAaTUUeCKOTro TOCTPOEeHUSs
MaTeMaTU4YeCcKUX Teopuid, (popMUpOBaHWe TOHUMAHUsSI POIM aKCUOMAaTHUKU TIpU
TPOBe/IeHNH PaCCY>KAeHUH;

dbopMUpOBaHre yMeHUsI BafleTb MeTOJaMH J0Ka3aTelbCTB M aJrOPUTMOB
pellieHUs, YMeHUs WX TPUMEHsSITh, TPOBOJUThL [O0Ka3aTe/ibHble PacCy>KJeHUusl B
XOJie pellleHHUs] CTepeOMeTpPUUeCKUX 3a/iau U 3a/lau C MPaKTUYeCKUM COZlepKaHueM,
dbopmMupoBaHre TIpe/CTaBeHUss O HeoOXOAWUMOCTH  JOKa3aTe/lbCTB  TIpH



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

pa3BUTHE U COBEpIIEHCTBOBAaHWE HWHTE/JIEKTya/lbHIX M  TBOPYECKUX
criocoOHOCTeM 00yYaroLuXcsi, TTI03HABaTeIbHOM aKTUBHOCTH, WCC/Ie[0BaTeIbCKUX
yMeHUM, KPUTUUHOCTHU MBILLLIEHUS, MHTepeca K U3yUeHUI0 TeOMeTpul;

dbopMupoBaHre (PYHKIIMOHA/IBHOM T'PaMOTHOCTU, peJieBaHTHOU TeOMEeTPUMU:
yMeHUsI pacrio3HaBaThb 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 ¥ TUVIOCKOCTM 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
VHAUBUya/lbHbIX ~00pa3oBaTe/ibHbIX TporpamMM, oOecreunTb yriay6iéHHoe
M3yueHre reOMeTPUH KaK COCTaBJIsiOIIel yueOHOTo rpeMeTa «MaremaTrKay;

MO/ITOTOBUTE O0YyYaroIuxcsi K TIPOJO/DKEHUI0 W3YUeHWs] MaTeMaTUKUA C
yuétoM BbIOOpa Oyaymieii mpodeccun, obecrieuriBasi MPeeMCTBEHHOCTb MEXIY
o01MM 1 ripodeccroHaTbHBIM 00pa3oBaHueM.

Ha wu3yueHue yueGHOro Kypca «['eomeTpusi» Ha yryiyO/JEHHOM YpOBHe
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 006 aKCHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
AKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

B3avMmHOe pacriosiokeHue TIIpsSMbIX 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 T1uiockocTu. [lapannenbHoe U LIEHTpa/JbHOE TPOEKTUpOBaHUe, H300pakeHue
¢uryp. OCHOBHble CBOWMCTBa TapasieNibHOTO TIPOeKTHpoBaHUs. V306pakeHue
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 (GUTypbl Ha IUJIOCKOCTH: TeTpas/p, Mapasiesenures,
TIOCTPOEHUE CeYEHUM.

[leprieHAUKY/ISPHOCTb NPSIMOU U TUIOCKOCTU: TePIeHUKYJISPHbIE TIPSIMbIe B
IIPOCTPAHCTBe, MpsMble Iapasjie/ibHble W IepreHJVKYJIApHble K IUI0OCKOCTH,
TIPU3HaK TepreHJUKYJISPHOCTU TNPSAMOA U IUIOCKOCTH, TeopeMa O IpsIMOM
TepreHJUKYJIIPHOX TIJIOCKOCTH. OproronansHOe MPOeKTHpOBaHUe.
IleprieHVKy/ISIp U HAaK/IOHHBIE: pacCTOsIHHWE OT TOUKU [0 IIJIOCKOCTH, PaCcCTOsSIHUe
OT TpIMOM [0  IUIOCKOCTH, TpPOeKUUsi  (QUrypel Ha  IJIOCKOCTb.
[lepneHAUKY/ISIPHOCTE  TUIOCKOCTEW: TPU3HAK  TMEepPrHeHAUKYJSIPHOCTH  [IBYX
T10CKocTer. Teopema 0 TPEX NepreHuKYy/isgpax.

YTribl B MPOCTPAHCTBE: yroj MeXAy MPSAMOU U IUIOCKOCTBIO, BYTPaHHbIN
yroJ, JIMHeWHBbIN yro/ ABYTPAaHHOrO yrja. TpéxXrpaHHbl U MHOTOTDaHHbIE YIJIbL.
CBoKCTBa TIZIOCKMX YIJIOB MHOrorpaHHoro yrzia. 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, TIPpAMOYTOJIbHBIM  Tapajilesienurie, 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 MHOTOIDaHHUKU: 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, JMaroHaid, YTJIblL
[Tnomager OOKOBOM ITOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH MPSMOM ITPU3MBI,
T7I0[aZlb OCHOBAaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TPSIMOM IIPU3MBI.
[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 4YMCJIO.
[ToHATHEe KOMILIaHapHble BeKTOpPhI. [IpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamienenunesa. Teopema O pa3/loKeHMM BeKTOpa [0 TPéM
HEeKOMIUIaHapHbIM ~ BekTopaM. [IpsgmoyrosbHasi  cucTemMa KOOpAWHAT B
npoctpaHcTBe. KoopauHaTel BekTOopa. CBSI3b MeXAY KOOpJWHaTaMd BeKTOpa U
KOOpJIMHaTaMd TO4YeK. YTon Mexay Bekropamu. CKassspHOe Npou3BeeHue
BEKTODOB.

11 KITACC

Tena BpaleHus

[MoHsITSA: IUTMHIPUYECKass TIOBEPXHOCTb, KOHHWUYECKas T10BEPXHOCTh,
ceprueckass TOBEPXHOCTh, oOOpasyromue moBepxHocTeil. Tesa BpaleHUs:
IIWINHP, KOHYC, yCEUEHHBIH KOHYC, cdepa, Inap. B3avMHOe pacrojoxeHHe
cepbl M TIOCKOCTH, KacaTelbHasi TJIOCKOCTh K cdepe. V3o00paxeHue Ten
BpAIlleHUs] Ha TVIOCKOCTH. Pa3BépTKa LU/MHAPA U KoHyca. CuMMeTpusi cdhepsl u
mapa.

O6bém. OcHOBHBIE CBOMCTBa 00bEMOB Tesn. Teopema 006 06BEMe
NPSIMOYTOJTBHOTO  TIapaJulefienunesa U CaeAcTBusi u3 Heé. OOBEM mpsMol U
HAKJIOHHOW TIPW3MBI, [IWJIMH/PA, MMPaMU/bl U KoHyca. OOBEM I1apa ¥ II1apoOBOTO
CerMeHTa.

KoMOuHaiu1 Ten BpallleHUss U MHOTOTPAHHUKOB. IIpW3Ma, BIUCAHHas B
IWIMHID, OMUCaHHAsi OKOJ0 LwinHApa. IlepeceueHune cdepbl W Imapa C
riockocTbio. Kacanwe miapa v cdepbl TI0CKOCThIO. TIOHSTHE MHOTOTpPAHHUKA,



OMUCAHHOTO OKOJI0 c(depbl, cdepbl, BIHMCAHHOM B MHOTOIPDAaHHUK WA 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 TeJsl BpalljeHUsl: CeueHusl LIIMHpa
(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. Omepand Haj, 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.
OO1e CBOKMCTBa [BW)KEeHUWA. Bwuabl ABWKEHUM: TMapaiellbHbIi TepeHoc,
L|leHTpa/ibHasi CHMMeTpHSsl, 3epKajbHasi CUMMETpPUS, TIOBOPOT BOKDPYT TPSIMOIA.
[Tpeo6pa3oBanus rmogobus. [Ipsimas u chepa Siinepa.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHAA YUYEBHOI'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/JIbHBIMM MHCTUTYTaMU 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
NpUMeHeHeM [IOCTM)KEHUM HayKu W [esTeJIbHOCTbI0 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 MaTeMaThuyeckKhe 3HaHUs B
WHTepecax 3/10pOBOTo U 6e3omacHoro obpasa yKU3HH, OTBETCTBEHHOe OTHOIIIeHHe K
CBOEMY 37I0pOBBLIO (3[0pPOBOe TMUTaHWe, COATaHCHUPOBAHHBIA PEXXUM 3aHATUN U
OT/bIXa, pery/sipHasi (pu3ndeckass akTUBHOCTh), (hU3MUYeCKOe COBepIIeHCTBOBAHUE
TP 3aHSTUSX CTIOPTUBHO-03[0POBUTEIBHOU eSITeTbHOCTHIO;

6) TpyAoBOe BociuTaHUe:

rOTOBHOCTb K TPYAY, OCO3HaHWe LIeHHOCTU TpyAoio0us, HHTepeC K
pa3MuHbiM  cepaM  mpodecCHOHaTbHOM  JeATeJIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW U e€ TPUIOKeHUsIMHM, YMeHHe COBepIllaThb OCO3HAaHHBIA BBIOOD
Oyayiieii mipodeccMd W peanM30BbIBaTH COOCTBeHHbIE JKHW3HEHHBbIE TIIaHBI,
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(hOpMUPOBAaHHOCTb  3KOJIOTUUECKOM KY/JbTypbl, TOHUMaHWe BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOsIHWE TPUPO/IHOM U COLMaTbHOU
cpeJipl, 0OCO3HaHUe I7100a/IbHOTO XapaKTepa K0JIOTUYeCKUX 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 [/l PA3BUTHS LIMBWIM3al[MM, OBJIaJleHHEe SI3bIKOM
MaTeMaTUKU M MaTeMaTHUyeCKOW Ky/JbTypOM KakK CpeJCTBOM II03HaHUS MUPa,
TOTOBHOCTh OCYIIECTB/ISATb TIPOEKTHYIHO W MCC/Ae[0BaTeIbCKYH [esiTebHOCTh
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
orpejie/ieHUs TIOHSITUM, YCTaHAB/IMBATh CYI[@CTBEHHBIM MPU3HAK KaacCU(UKaLvy,
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
NIpOBeJEHHOTO  HAOMIOZIeHWs], WCC/Ie/JOBaHUs, OL[eHWBaTh  JOCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 00001IIeHMI;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHeE TIPOI[eCCa, a TakKXKe BbIIBUraTh
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 UCTOUHHMKOB PA3/IMUHBIX TUIIOB, aHATM3HUPOBATh,
CUCTeMaTHU3UpPOBaTh M WHTEPIIPETHPOBATh WH(OPMAILIMIO DPA3/IAYHBIX BUZOB U
dbopm TpezicTaB/IeHYS;

CTPYKTYpPHUPOBaTh WHGMOPMALMIO, TIPE/CTaB/IsSTh €€ B pa3/MuUHbIX (opMax,
WJUTIOCTPUPOBATh rpaduuecKu;

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

KoMMyHHKATHBHbIE YHHBEPCa/IbHbIe YueOHbIe JeHCTBUSA

Oommenue:

BOCTIPUHUMATh ¥ (DOPMY/TMPOBATh CYKIAEHUS B COOTBETCTBUM C YCJIOBUSIMH U
1jeIssMU  OOIT[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaThb CBOIO TOUKY 3pDEHHS B
YCTHBIX U TMHCHbMEHHBIX TEKCTaX, ZlaBaTh MOSICHEHHUS I10 XOJy PpeIleHHs 3ajauH,
KOMMEHTHPOBATh MOYUYeHHBIN pe3y/bTar;

B Xozie 00CY>K[eHHUs 3a/laBaTh BOMPOCHI MO CYIIIECTBY 0OCY’>KJaeMoi TeMbl,
npo0sieMbl, pelllaeMOl 3a/laud, BbLICKA3bIBaTh WM, HarleJieHHble Ha TIOMCK
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 (DOpPMAaT BBICTYIUIEHHS C YYETOM 3ajau
Tpe3eHTali 1 0COOEHHOCTeH ayIuTOPHH.

Pery/iaTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:



COCTaB/IATh I/IaH, allTOPUTM pellleHUs 3a/jlauM, BbIOWpaTh 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 pelleHus
MaTeMaTHh4yecKol 3ajjauu;

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

OLIeHHMBAaTh COOTBETCTBHE pe3y/bTaTa [/ U YC/IOBUSAM, OOBSICHITD ITPUUMHBI
JNOCTVKeHUS] WM HeJOCTY)KeHUs pe3y/bTaToB AesTe/lbHOCTUA, HaXO[AUTh OIINOKY,
JlaBaTh OLeHKY PUOOpPeTEHHOMY OIIBITY.

CoBMecTHas JeATe/IbHOCTh:

MOHUMAaTh ¥ WCII0/Ib30BaTh TTPEUMYIIieCcTBa KOMaHAHONW W WHAWBHAYaTbHON
paboThl mMpu pelleHWA yueOHBIX 3a7@y, TIPUHAMATL IieJib COBMECTHOMU
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 koHity 10 Kiacca o6yvaroluiics HayuuTcs:

e CBOOOJHO OMEpHUPOBATb OCHOBHBIMHM TIOHSATHSIMH CTEPEOMETPUM TIpH
pelleHny 3a/iau U MPOBeIeHNU MaTeMaTUUeCKUX PacCy KIeHUl;

e TIPUMEHSATb aKCUOMbI CTEpeOMEeTpPUH U C/e[CTBUS U3 HUX IIPU pelLleHUun
reoMeTpUUeCKUX 3a/ay;

e KjaccuUIMpOBaTh B3aWMHOE PpaCIiO/ioyKeHHe TPSMbIX B TMPOCTPAHCTBe,
TJIOCKOCTeH B MPOCTPAHCTBE, MPSIMbBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e (BOOOJHO oOMepyupoBaTh TIOHATUSMM, CBSI3aHHBIMHM C yrjaMu B
TPOCTPAHCTBE: MeXKAy TIPSIMBIMU B MPOCTPAaHCTBE, MEX[y TMpsSMOU U
IIJIOCKOCTBIO;

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 U OpPTOrOHabHOE
MPOeKTUPOBaHKe (PUTYP Ha TJIOCKOCTh, BBITIOMHATh U300pakeHusi Guryp
Ha TIJIOCKOCTH;

e CTPOUTb CE€YEHUs] MHOTOIDAaHHUKOB DPa3/IMUHbIMKA METOZAMM, BBIOIHSATh
(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 OMepUpOBaTh MOHATUSIMU: CUMMETPUsI B TIPOCTPAHCTBE, LIEHTP,
OCb ¥ IUIOCKOCTb CUMMETPUH, LEHTP, OCb M IUIOCKOCTb CHMMETpPHH
urypoi;

e (BOOOJHO OMEepUpoBaTh TMOHATHSMH, COOTBETCTBYHOIIMMH BeKTOpaM M
KOOp/IMHaTaM B MMPOCTPaHCTBE;

BBINOJIHATB/|eHICTBUSIHA/IBEKTOPAMY;

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 TMPOCTeMlle T[pOrpaMMHbIe CpeACTBA U  3JeKTPOHHO-
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/IM3MPOBaTh peajibHble CUTYallUW, TPUMEHSATb U3yueHHble TIOHSATUS B
rpoLiecce  TOMCKA  pelleHus MaTeMaTH4yeCcKu C(OpMY/IMPOBaHHOU
npo6sieMbl, MO/le/TMPOBaTh peasibHble CUTyallud Ha $3bIKe TeOMeTpUH,
WCC/IeIoBaTh MOCTPOEHHbIE MOJENU C MCIO0J/Ib30BaHUEM TeOMeTpUUeCKUX
TIOHATUM U TeopeM, amrapaTa anredpbl, pellaTh IMPaKTUUeCKWe 3afaud,
CBsI3aHHbIe C HAXOKJeHUEeM reOMeTPUUYEeCKHX BeTUUH;

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

K kon1yy 11 Kacca o6yuarouuiicsi HAyUuTcs:



cBOOO/IHO OTEpUPOBaTh TIOHATUSIMH, CBS3aHHBIMH C I[UJTMHPUUECKOMH,
KOHMYeCKOW U cdepuyueckorl TOBEPXHOCTSIMH, OOBSACHATb CMOCOObI
TIO/TyYeHUs;

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

pacrio3HaBaTb Tefa BpailleHus (LUWIMHAD, KOHyC, cdepa U 11ap) |
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 KOMOWHAI[USIMH TeJl
BpallleHUs1 U MHOIOTPaHHUKOB: MHOTOTDaHHUK, BIMCaHHbIA B cdepy U
OMUCAaHHBIA OKO/O c(epsl, cepa, BNMCaHHAs B MHOTOTPAaHHUK WJIU TeJI0
BpalleHus;

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

n300pakaTb u3yuaeMble GUTYpPbI, BBIMNOMHATh (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;
BBITIOJIHATHOIEepal[MMHA/IBEKTOPaMU;

3a/]aBaTh MJIOCKOCTh YpaBHEHWEM B /1eKapTOBOM CUCTEMe KOOp/WHaT;
pelllaTh TeoMeTprUUecKre 3a/lauM Ha BBIUMC/IEHUE YTJIOB MEX/y 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 TIOHATHSIMH, CBSI3aHHBIMA C JBW)KEHHWEM 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 MHOTOTPaHHUKOB M TeJl BpAllleHUsl: 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;



JI0Ka3bIBaTbreoMeTprUUeCKHeyTBePXKIeHH s,

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 371€KTPOHHO-KOMMYHUKAlLIMOHHbIE
CUCTeMBbI TIPU PeIleHUH CTepeOMeTPUUYEeCKUX 3a/1ay;

MPUMEHATh  TIOJly4eHHble  3HAaHMSI 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 MpakTUYeCKHWe 3ajJlauM, CBsi3aHHbIe C
HaXOXX/IeHUeM reOMeTPUUEeCKHX BeJIMUKH;

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



TEMATUYECKOE IVNTAHUPOBAHUE

10 K/TACC
No HaumeHoBaHMepa3/je/i0B U Kommecrsotacos I/IeKTPOHHEIe
n/n TEeMIIPOrpaMMbI Bcero KoHTpO/IbHBIEPadOTHI MpakTiieckuepador (mapposrie)
Bl oOpa3oBaTe/IbHBIEPECYPChI
1 Brenenue B cTepeomMeTpuro 23 1
9 B3auMmHoe pacriosnoxxeHue 6 1
NIPSIMBIX B [IPOCTPAHCTBe
3 Hapannenb?OCTb TIPSIMBIX U 3
IIJIOCKOCTEN B IIPOCTPAHCTBe
4 HepHEH,E[I/IIEYJ]HpHOCTb MIPSIMBIX U 75
IIJIOCKOCTEN B IIPOCTPAHCTBe
YT71bl ¥ pacCTOAHUSA 16 1
6 MHororpaHHUKHU 7 1
BekTops! B IpoCTpaHCTBe 12
8 [ToBTOpEHME, 0606LueHI:1e u . 1
cucTeMarTu3alys 3HaHUU
OBIIEE KOJIMYECTBO YACOB I1O 102 c 0
[TPOTPAMME




11 K/TACC

No HaumeHoBaHuepas/jeioB 1 Kommecrsotacos O/IeKTPOHHbIE
n/n TeMIIPOrpaMMbI Bcero KoHTpO/IbHBIEPatoTHI MpaxTiyeciuepador (mapposnie)
bl oOpa3oBaTe/IbHBIEPECyPChI
1 AHanmiTuyeckasreoMeTpus 15 1
5 [ToBTOpEHME, O606U.[6Hlje U 15 1
CUCTeMaTU3aLys 3HaHUU
O6BEMMHOrorpaHH1Ka 17 1
TenaBparlieHust 24 1
5 [Tnowaay MOBEPXHOCTH U 9 1
00BEMBI KPYTJIBIX TeJ
6 [Br>xeHus 5 1
. [ToBTOpEHMUE, 0606H.{€HI:I€ u 17 )
cucTeMaTv3anus 3HaHUK
OBLUIEE KO/IMYECTBO YACOB I10 102 3 0
I[TPOTPAMME




ITIOYPOYHOE IVNIAHNPOBAHUE

10 K/TACC

Ne

~

Temaypoka

KosmmyecTBouyacoB

Bc
ero

KoHTpo/ILHEI
epaboThI

IIpakTHyecku
epaboThI

Jarausy
YeHUA

JnexkTpoHHbIeNU(ppOBHIEOOPa30OB
aTre/IbHbIEPeCypChI

OCHOBHBIE TIpaBUJIa U300paXkKeHUst
Ha PUCYHKE TIJIOCKOCTH,
rapasijie/ibHbIX MPSIMBbIX (OTPE3KOB),
cepeJMHbI OTpe3Ka

[ToHsiTUSI CTepeOMeTPUU: TOUKa,
rpsiMas, TIJIOCKOCTb, MMPOCTPAHCTBO.
OCHOBHBIE TIpaBUJIa U300paXkKeHUst
Ha PUCYHKe TVIOCKOCTH,
rapasijie/ibHbIX MPSIMbIX (OTPE3KOB),
cepeJvHbI OTpe3Ka

[ToHaTus: nepecekaromecs
IIJIOCKOCTH, TepeceKaroiecs
npsiMasi ¥ IJI0CKOCTB;
TIOJIyTIPOCTPaHCTBO

ITonsiTUS: IEepeceKarolecs
TJIOCKOCTH, TepeceKarolecs
rpsiMasi ¥ TIJI0OCKOCTb;
TOJTYTIPOCTPaHCTBO

MHororpaHHUKH, U300pakeHHne
TIPOCTEMIIIMX MPOCTPAHCTBEHHBIX




¢buryp, HeCyleCTBYIOIIUX 0ObEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTENIINX NPOCTPAaHCTBEHHBIX
¢uryp, HeCyleCTBYIOIIUX 0ObEKTOB

AKCHOMBI CTepeOMeTpUHU U TIepBble
CJ1e,CTBUS U3 HUX

AKCHOMBI CTepeoMeTpUH U MepBble
C/Ie/ICTBHUS U3 HUX

AKCHOMBI CTepeoMeTpUU 1 TIepBbie
ciepctBys U3 HUX. CriocoObl
3a/jaHusl IPSIMBbIX U TJIOCKOCTel B
TIPOCTPAHCTBE.
O0603HaUEHUATIPSIMBIX U TUIOCKOCTEH

10

V306paskeHre ceueHuM MupaMu/pbl,
Ky0a ¥ Mpu3Mbl, KOTOpbIe TIPOXO/ST
yepe3s Ux péopa.
V306paskeHueriepeceyeHusITIoNyyeH
HBIXTIZIOCKOCTEM.
PackpaiiBaHUernocTpoeHHbIXCeueH
VMpa3sHbIMHULIBETAMHA

11

V306paskeHre ceueHuM MupaMu/pbl,
Ky0a ¥ Mpu3Mbl, KOTOpbIe TIPOXO/ST
yepe3s Ux péopa.
V306paskeHueriepeceyeHusITIoNyyeH
HBIXTIZIOCKOCTEM.
PackpaiiBaH1ernocTpoeHHbIXCeueH
VMpa3sHbIMHULIBETAMHA

12

V306pakeHue ceueHuM MipaMu/pbl,




Ky0a ¥ Mpu3Mbl, KOTOpbIe TIPOXO/ST
yepe3s Ux péopa.
V306paskeHueriepeceyeHusITIoNyyeH
HBIXTIZIOCKOCTEM.
PackpaliBaHUeTIOCTPOeHHbIXCeueH
viipa3HbIMULIBETaMH1

13

N300paxkeHue ceueHUM MMPaMH/IbI,
Ky0a ¥ Mpu3Mbl, KOTOpbIe TIPOXO/ST
yepe3s Ux péopa.
V306paskeHueriepeceyeHusITIoNyyeH
HBIXTIJIOCKOCTEM.
PackpaliBaHUeTIoCTPOeHHbIXCeueH
viipa3HbIMULIBETaMH1

14

MeTo/, cjiefioB [Ji7isl IOCTPOEHUST
CeueHUU

15

MeTog, ciiefioB /7151 TOCTPOEHUS
ceueHuii. CBOMCTBa MepeceuyeHui
MPSIMBIX U MJIOCKOCTEeMN

16

MeTog, ciiefjoB /7151 IOCTPOEHUS
ceueHuyi. CBOMCTBa MepeceyeHui
MPSIMBIX U IJIOCKOCTEeMN

17

[TocTpoeHue ceueHuli B mupamu/e,
Ky0Oe 110 Tpém TouKam Ha pébpax.
Co3paHue BIHOCHBIX UepTeXxel U
3arnucCh 1I1aroB MOCTPOEHUs

18

ITocTpoeHue ceueHui B MpamMu/e,
KyOe 110 Tpém TouKam Ha pébpax.
Co3paHue BBIHOCHBIX UepTeXKel 1
3aITUCh 11aroB MOCTPOEHUS




19

[TocTpoeHue ceueHU B TMpaMuU/e,
KyOe 110 TpEM TOUKaM Ha pébpax.
Co3/aH1e BBIHOCHBIX UepTeXXeH 1
3aIKCh [L1aroB MOCTPOEHUSI

20

[TocTpoeHue ceueHUit B TMpamue,
Kybe 10 TpéM ToukaM Ha pébpax.
Co3zaHue BBIHOCHBIX YepTexxel U
3aIuCh 11AroB MOCTPOEHUs

21

[ToBTOpEHME T/IAHUMETPUU:
TeopeMa 0 IpPONOPLIMOHAIBHBIX
otpe3kax. [TogobreTpeyrosHUKOB

22

[ToBTOpEHME M/ITaHUMETPHUU:
Teopema MeHnesnas. Pacuetsl B
CeYeHUSIX Ha BBIHOCHBIX UepTeKax.
WcropusipazBUTusniaHUMeTpUr U
CcTepeoMeTpuu

23

KonTtposnrHast pabora " AKCHOMBI
crepeomeTpuu. Ceuenus"

24

BsaumHoe pacriosnoxeHue NpsiMbIX B
npoctpaHcTBe. CKpeluBaroLecs
nipsamsle. [IpusHaku
CKpeLUBaOLIUXCA NIPAMBIX.
[TapannensHblenpsiMble B
TIPOCTPaHCTBe

25

TeopeMa 0 CyileCTBOBaHUU U
eIMHCTBEHHOCTH TIPSIMOMU
rapasijieJIbHOU JIaHHOU TIPSIMOM,
MPOXO/SLLeN yepe3 TOUKY
TIPOCTPAHCTBA U He Jie)Kallleld Ha




JlaHHOM mpsiMoii. JlemMMa 0
riepeceueHUHIIapasIeTbHbIXTIPSIMbIX
TIJIOCKOCTBIO

26

[TapanienbHOCTb Tpex NpsSMBbIX.
Teopema o Tpéx mapasienbHbIX
npsMbIX. TeopemMa o
CKPeLLUBaIOLIUX CATIPAMBIX

27

[TapannensHOe MPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA Napasie/bHOro
MIPOEKTHPOBaHUS.
N306paxeHrepa3HbIX(QUTYp B
rapasijie/;TlkHOMIPOeKLUH

28

[JenTpanbHas NpoekLus. YToi C
COHArpaB/IeHHbIMU CTOPOHAMHM.
YronmMexayrnpsMbIMU

29

3a/laur Ha [I0Ka3aTebCTBO U
WCCeloOBaHUe, CBsI3aHHbIE C
pacIioyioKeHrueM IpSMbIX B
TIPOCTPAHCTBE

30

[ToHsATHMSA: apanebHOCTb NPSIMOI
Yl TUIOCKOCTHU B NTPOCTPaHCTBe.
[Tpr3HaK napasienbHOCTH NPSIMON U
TIJIOCKOCTH.
CaolicTBanapasiiebHOCTUNIPSIMON U
IIJIOCKOCTH

31

I'eomeTpuyueckue 3a1aun Ha
BBIUMC/IEHHE U [J0Ka3aTe/IbCTBO,
CBSI3aHHBIE C NapaJlyIe/IbHOCTBIO
NPSIMBIX U MJIOCKOCTEU B




TIPOCTPaHCTBe

32

[TocTpoeHue ceueHusi, TPOXO/SILIETO
yepe3 JaHHYIO MPSMYIO Ha UepTexe
Y TlapaJl/Ie/IbHOTO IPYTOM TIPSIMOiA.
PacuéroTHoleHu

33

[TapannensHas npoekuys,
TpUMeHeHHe [/1s1 TOCTPOeHUst
ceueHH KyDa ¥ Tapasiiesnienuresa.
CaoricTBanapasuienenunesa u
TPU3MBbI

34

[TapannenbHbIe MIOCKOCTH.
[1pu3Haku napanienbHOCTU JBYX
IJIOCKOCTeH

35

TeopeMa 0 napasiesbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXO/SIllel uepe3 TOUKy, He
TIpUHAZJIeKaly0 JaHHOU
TVIOCKOCTU U CJIe[ICTBUSA U3 Heé

36

CBoiicTBa napa’ie/bHbIX
TIJIOCKOCTeM: 0 Tapasuie/lbHOCTH
TMIPSIMBIX TepeceyveHus Tpu
repeceueHnH JIByX Mapasiie/ibHbIX
MJIOCKOCTeN TpeTbeun

37

CBolicTBa napa’iie/bHbIX
TIJIOCKOCTeH: 00 oTpe3Kax
rapa’siie/bHbIX NPSMBbIX,
3aK/IFOUGHHBIX MEXAY
rapa’siie/ibHbIMU TIJIOCKOCTSIMU; O
riepeceueHnH MpsiMOi C ABYMsI




Mapa/iieJIbHBIMU ITIJIOCKOCTAMUA

38

IToBTOpenue: Teopema ITudaropa Ha
TJIOCKOCTH

39

IToBTOpEHME:
TPUTOHOMETPUATIPAMOYT0JIHOIOTpe
YIOJIbHUKA

40

CaoticTBa Ky0a 1 IpsIMOYTOJIbHOT'O
napasuiesienurezia

41

BbIunicieHue JyivH OTpe3KOB B Kybe
Y NIPSIMOYTOJIbHOM
napa’siienenurese

42

[MeprieHAVKYASPHOCTD MPSIMOM U
riockocTu. [Ipu3Hak
TieprieHIUKYISIPHOCTU TIPSIMOM 1
TIJIOCKOCTH

43

[TepnieH MKy ASIPHOCTD MPSIMOU U
I71I0CKOCTH. [IpusHak
NepreHuKYy/IIpPHOCTH TIPSIMOM U
IIJIOCKOCTH

44

TeopeMa 0 CylLleCTBOBaHUM U
eJMHCTBEHHOCTH MPSIMOU,
TPOXO/iliel uepe3 TOUKY
MPOCTPAHCTBA U NepreHAuKYISIpHON
K [JIOCKOCTH

45

[TnockocTn U nepneHvKy/IsIpHbIe
VM TIpsiMble B MHOTOTPaHHUKaX

46

[TnocKoCTH U NeprieH/IMKYIsipHbIe
VM TIpsiMble B MHOTOTPaHHUKaX




47

[TeprieHAWKYISP U HAKJIOHHAS.
[TocTpoeHue TieprieHIUKY/Isipa U3
TOYKH Ha TIPSIMYHO

48

[TeprieH UKy /Ip 1 HAKJIOHHAS.
[TocTpoeHue neprneHuKyIspa U3
TOUKU Ha TIPSMYIO

49

Teopema o Tpéx MeprieHANKYIspax
(ipsiMast u oOpaTHast)

50

Teopema 0 TPEX MepreHAUKYIsIpax
(mpsimast 1 obpaTHast)

51

YronmexyCKpelBaroLMMUCSTIPS
MBIMU

52

[Touck neprieHANKY/ISIPHBIX MPSMBIX
C TIOMOII[BIO TTePTIeH/IUKYISIPHBIX
IJIOCKOCTeH

53

OpToroHanbHOENPOeKTHPOBaHe

54

[TocTpoeHue ceueHu Kyba, IPU3MBI,
TIPaBU/ILHOM MHUPAMUBI C TIOMOILBIO
OpPTOTOHATLHOM MPOEKIIUU

55

[TocTpoeHue ceueHuit Kyba, MPU3MBI,
NIPaBU/ILHOM MMPaMU/bI C TOMOLLIBIO
OPTOTOHa/IbHOM MPOEKLIUH

56

CrMMeTpUs B IIPOCTPAHCTBE
OTHOCHUTEJIbHO TVIOCKOCTH.
[TnockocTucuMmeTpuii B
MHOTOTpaHHHUKaX

57

[Tpu3sHak neprneH uKy/ISIpPHOCTH




HpHMOﬁ U IVIOCKOCTH KdK C/ieCTBHEe
CMMMEeTDPUU

58

[TpaBU/IbHBIE MHOTOTPaHHUKH.
PacuéT paccTosiHUI OT TOUKM 10
TMIJIOCKOCTH

59

[TpaBU/IbHBIE MHOTOTPaHHHUKH.
PacuéT paccTostHUI OT TOUKH 10
TMIJIOCKOCTH

60

CriocobbI OMyCTUTD
NeprieH/IMKY/Ispbl: CUMMETPHS,
CZIBUT TOUKH I10 Tapasjie/lbHON
NIpSIMOK

61

CzByr 1o HernapaJsiie/bHOW NPSIMOM,
V3MeHeHue PaCCTOSTHUU

62

KonTponbHast pabota "B3aumHoe
pacriosioykeHue TPSIMbIX U
TJIOCKOCTeM B MPOCTpPaHCTBe"

63

[ToBTOpEHME: YTOM MEXKAY TIPSIMBbIMHU
Ha MJIOCKOCTH, TPUTOHOMETPHS B
MIPOM3BOJIbHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHMeE: yrom Mexay
CKpeL1BaroLMUCS NIPIMbIMU B
TIPOCTPaHCTBe

65

['eomeTprueckrie MeTO/bI
BBIUKC/IEHUS YTJIa MEX/Ty MPSIMBIMU
B MHOT'OTPaHHUKAaX




66

[Byrpannbiii yron. CBOMCTBO
JIMHEWHBIX YTJIOB ABYTPaHHOTO yTJia

67

[TeprieHAUKYASIpHBIE TI/IOCKOCTH.
CBoticTBa B3aUMHO
TieprieHJUKYISPHBIX TVIOCKOCTeH

68

[Tpr3HaK neprieH UKy AspHOCTH
IUIOCKOCTeH; Teopema O MpsIMOK
niepecevyeHust ByX IJIOCKOCTel
TieprieH/IMKYJISIPHbIX TPeThel
TJIOCKOCTH

69

[TpsiMOyTOBHBIN TTapasIIeeruInes;
Ky0; u3MepeHwusi, CBOHCTBa
NPSIMOYTOJILHOTO Tapasienenuresa

70

Teopema 0 AuaroHanau
NIpsAMOYTOJIBHOTO MapaJuiesienuresa
U C/1e[ICTBUE U3 Heé

71

CrepeomMeTpuuecKre U NpUK/IaZHble
3a/jaui, CBsI3aHHbIE CO B3aUMHBIM
pacronokeHreM MpsIMbIX U
TIJIOCKOCTH

72

[ToBTOpEHMe: CKpelHBaloIInecs
TipsiMble, TIapasijie/ibHbIe TIOCKOCTH
B CTaHJAPTHBIX MHOT'OI'PaHHUKAX

73

[Mapa napasnenbHBIX TIJIOCKOCTeH Ha
CKPEIIUBAOLUXCS TIPSIMBIX,
pacCTosiHUe MeXAy
CKPEIUBAIILUMUCS TIPSIMBIMU B
TIPOCTBIX CUTYaLUsAX




74

PaccrosiHre OT TOUKHU [0 IIVJIOCKOCTH,
PaCCTOsAHHUE OT HpﬂMOﬁ A0
ITJIOCKOCTH

75

BbiunciieHre pacCTOSTHUN MeXAy
CKPeIIUBaLLUMUCS NPSIMbIMU C
TOMOILIbIO TIepHeHAUKY/ISIPHOM
TIJIOCKOCTH

76

TpéxrpaHHbIl yroJ, HepaBeHCTBa
JJ151 TpeXrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB /1J151 TPEXTPaHHOr0 yrja

77

OneMeHThI chepruecKoin
reoMeTpUU: reofie3nueckue TMHUN
Ha 3emiie




78 KonTponbHast paboTa "YT/Ibl ¥ pacCTOSTHUS"

79 Cucremartu3aliys 3HaHu#M "MHOrorpaHHUK U
ero 3JIeMeHThbI"

80 ITupamupa. Bugel mupamuy. [IpaBuibHas
nvpamMu/ia

a1 [Tpusma. [IpsiMas ¥ HaK/IOHHAs [IPU3MBI.
[IpaBunbHasAIpr3Ma

82 [Tpssmoli napasienenunes, NpSIMOYTOJIbHBIN
rapasiiesnenures, Kyo

83 BbInyK/IbleMHOTOrpaHHHKH.
Teopemadrinepa
Beinykble MHOrorpaHHuku. Teopema

84 Otinepa. [IpaBubHBIE U OMYTIPaBU/IbHbIE
MHOTOIPaHHUKH

85 KonTponbHaspaboTa "MHOrorpaHHUKH'"

86 [ToHsiTMe BeKTOpa Ha IJIOCKOCTU U B
IIPOCTPaHCTBe

87 CyMMaBeKTOpOB

88 Pa3HOCTBBEKTOPOB

89 IIpaBunonapasienenuresa

90 YMHOXeHrneBeKTOpaHauMCJ/10




91 Pa3znoykeHre BeKTOpa 1o 6a3ucy Tpéx 1
BEKTODOB, He JieXKallliX B OHOM TJIOCKOCTU
92 CxkansipHoenpousBe/ieHre 1
93 Beruncienue yria Mexxly BeKTOpamu B 1
TPOCTPaHCTBe
94 [Tpocreiiilivie3asauy ¢ BeKTOpaMu 1
95 [Tpocreiiilivie3asauy ¢ BeKTOpaMu 1
96 [Tpocreiiilivie3asauy ¢ BeKTOpaMu 1
97 [TpocrTeiiilive3asauy ¢ BeKTOpaMu 1
98 O06o0011ieH1e ¥ cUCTeMaTH3al[Us3HaHUH 1
99 O06o0011ieH1e ¥ cUCTeMaTH3al[UsI3HaHUH 1
100 [IpomexxyTouHas arrecranys 3a Kypc 10 1
KJlacca
101 O600111eHre ¥ CUCTEMaTH3alUs3HAHUH 1
102 O60011IeHrEe ¥ CUCTEMaTH3aIUs3HAHUH 1
OBLIEE KOJIMYECTBO YACOB I10 102
[TPOT'PAMME




11 K/TACC

No Ko/muecrBouacos
Jdarau3yu | JyeKTpoHHbIenU(ppoBbIeOOpa3oBaT
n | Temaypoka Bce | Kontponbnbie | IIpakTHueckue
eHMs e/IbHbIepeCcypChl
/ ro | pa6oTsI paboThI
n
[ToBTOpEHUE TEMBI
1 "KoopayHaTel BeKTOpa Ha 1
TJIOCKOCTU U B IPOCTPAHCTBE"
9 [ToBTOpeHue Temsl "CkansipHoe 1
Tpor3BeieHre BeKTOPOB"
IToBTOpEHME TeMBbI
3 "BrlunciieHue yria Mexzay 1
BEKTOpaMH B IPOCTPaHCTBe"
IToBTOpEeHUe TeMbl "YpaBHeHUE
4 NIPSIMOM, IPOXOZAAILIeN yepes JiBe 1
TOYKH"
YpaBHeHMe IIJIOCKOCTH,
5 HOpMaJib, ypaBHEeHUE IJI0CKOCTH 1
B OTpe3Kax
YpaBHeHMe TJI0CKOCTH,
6 HOpMaJib, ypaBHeHUe IJIOCKOCTU 1
B OTpe3Kax
7 BekTopHoeripou3se/eHue 1
3 JInHeliHbIeHepaBeHCTBa, 1
JIMHeNHOernporpaMMUpOBaHue
9 JIvHeliHbIeHEePABEHCTBA, 1




JMHeWHOerporpaMMHUpOBaHe

10

AHanuthueckre MeTo/bl
pacuéTa yrjia Mexxay MpsiMbIMU B
MHOTOrpaHHUKax

11

AHanuTnyeckue MeTo/bl
pacuéTa yria Mexay
TJIOCKOCTSIMU B
MHOIOTpaHHUKAaX

12

d®opMysia pacCTOSIHUS OT TOUKH
J10 TUIOCKOCTH B KOOpZAMHATax

13

Haxosk/jeHre pacCTOSIHUM OT
TOUKH JI0 TJIOCKOCTHU B Kybe

14

HaxoskJeHre pacCTOSTHUM OT
TOUKH /IO TJIOCKOCTH B
NpaBU/IbHOM NUpaMU/ie

15

KontposbHasipaboTa
"AHanMTryeckasreoMeTpus'

16

CQHEHI/IHMHOFOFpaHHI/IKOBI
CTdHAAPTHBIEMHOTI' OI'DAHHUKN

17

CeueHUSIMHOTOTPAHHUKOB:
MeTO/IC/Ie/I0B

18

CeueHHsi MHOTOTPDaHHUKOB:
CTaH/ApTHBIE TVIOCKOCTH,
repeceueHUst MPSIMbIX U
TJIOCKOCTEeH

19

[TapasnnenbHble NIpsiMble U
TIJIOCKOCTH: TapasjiebHble
ceueHust




20

HapafIJIEJ'IBHbIe npsAMbIe U
IMJIOCKOCTH: pacqéT OTHOIIIeHUH

21

[TapanienbHble npsiMble U
TIJIOCKOCTH: YIJIbI MEXKIY
CKpeLLMBaroLMUCS IPSIMbIMHU

22

[TepnieH UKy IIpHBIE NIPSIMbIE U
IIJIOCKOCTH: CTaHZJApTHBIE Mapbl
NeprieHUKYJISPHBIX MJIOCKOCTeN
Y MIPSIMbIX, CAMMEeTPUU
MHOTOTPaHHUKOB

23

[TeprieHAVKYISIpHbIE MIPSIMbIE U
IUIOCKOCTH: Teopema O Tpex
neprieH/IMKyJisipax

24

[TeprieHAVKYy/ISIpHBIE MPSIMbIE U
TJIOCKOCTH: BBIYUC/IEHHS [I/TUH B
MHOTOrpaHHHUKaX

25

IToBTOpEHuUe: TIOILIA AN
MHOTOYTOJIbHUKOB, (hOPMY/JIbI
JUTSI TITONaZield, COOOpaXkeHUst
ro00us

26

[ToBTOpeEHuUe: rioILIaAN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI
JUTSI TITOMaZield, COoOpaXkeHUst
1o00ust

27

[ToBTOpeHue: rioLaan
MHOT'OYT'OJIbHUKOB, (DOPMYJIbI
JUIs1 TUTOLLaZield, cooOpakeHust
1o00ust




28

[Tnoiagy ceyeHuit
MHOT'OrPaHHUKOB: TIIOIIA/U
TIOBEPXHOCTeH, pa3pe3aHusi Ha
YyacTH, COOOpakeHUs ITOA00us

29

[Tnoiagy ceyeHuit
MHOTOTPaHHHMKOB: TI/IOIIA/A
TIOBEPXHOCTEH, pa3pe3aHus Ha
YyacTu, CooOpakeHUs MTOA00UsS

30

KoHntposnbHast paboTa
"[loBTOpPEHME: MHOTOI'PaHHUKY,
CeyeHUs1 MHOTOI'PaHHUKOB"

31

O61ém Tenma. O0BeM
TPSIMOYT'O/TLHOTO
napaJiniesienure/ia

32

3agauu 00 yiBoeHUU Ky0a, 0
KBasipaType Ky0a; O TPUCEKIIU
yria

33

CrepeomMeTpuueckye 3aauu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuienenurneza

34

IIpuknagHble 3amauw,
CBsi3aHHbIE C BBIUKC/IEHUEM
00BEMa MPSIMOYTOJTBHOT'O
Triapasuiesienure/ia

35

OO BEMITPIMOUTIPU3MBI

36

CrepeomMeTpuueckye 3a1auu,
CBsI3aHHbIe C BbIYMCIIEHUEM




00BbEMOB TPSIMO TIPU3MBI

37

[TpuknajHele 3aauu,
CBSI3aHHBIE C 00BEMOM MPSIMOMA
TIPU3MBbI

38

Beruriciienue 0656MOB Tej C
TIOMOLLIBIO OIIpeie/IEHHOIO
WHTeTpa’a.
O0BEMHAK/IOHHONUTIPU3MBI

39

BriunciieHue 06b8MOB TeJt C
TIOMOLLIBIO OTIpe/ie/IEHHOIO
uHTerpana. O6bEMIUpaMUIbI

40

dopmysia 06bEMa MMPaMU/IBL.
OtHolleHre 06HeMOB MTUPaMU/
C OOIIMM yTIOM

41

dopmysia 00bEMa MUPAMUIBI.
OrtHolleHre 06HeMOB MTUPaAMU/
C 00IMM yTrioM

42

CrepeomeTpuyecKkure 3aJauw,
CBsi3aHHbIE C 00bEMaMU
HaK/IOHHOM MPU3MBbI

43

CrepeomeTpUyecKue 3ajauw,
CBsI3aHHBIE C 00BEMaMHU
NMpamMu/bl

44

[IpukniagHbIe 3a7i@au 10 Teme
"OOBEMBI TeN", CBsI3aHHBIE C
00bEMOM HaK/TOHHOMW TIPU3MBI

45

IMpuK/iaZHbIe 3alauu 110 TEMe
"OOBEMEI Te", CBSI3aHHLIE C




00BbEMOM TMHPAMU/IBI

46

[TpumeHeHMe 0OBEMOB.
BbiunicieHHe pacCTOsIHUS 10
TIOCKOCTH

47

KonrposnsHasipaboTa
"O6BEMMHOTOTpaHHHKA"

48

LnmHprYecKast TOBEPXHOCTB,
obpa3yrorye [UIHHIPUUYeCKON
TIOBEPXHOCTH

49

Humuupap. I[psimoii KpyroBoi
uuuHAp. [nomans
TOBEPXHOCTH LIWIUHJPA

50

KoHnueckasi MToBepxXHOCTb,
obpa3yorye KOHHIeCKon
roBepxHOCTU. KoHyC

51

Ceuenue KOHYCda ITJIOCKOCTGIO,
napanneanOI‘/’I ITIJIOCKOCTH
OCHOBAHUA

52

YceuéHHBIN KOHYC.
N300pa>keHre KOHYCOB U
yCeuéHHbIX KOHYCOB

53

[Tnomazbk 60KOBOMA
TOBEPXHOCTH Y TIOJIHOM
MOBEPXHOCTH KOHYyCa

54

[Tnoraab 60KoBOM
TOBEPXHOCTH Y MOJIHOM
TIOBEPXHOCTH KOHYCa




55

CrepeoMeTpryecKUe 3aZiauu Ha
Jl0Ka3aTebCTBO U BbIUMC/IEHHE,
MOCTPOeHHEeM CeueHul
LWIWH/IPa, KOHyCa

56

CrepeomMeTpuuecKyre 3a/jaud Ha
Jl0Ka3aTe/IbCTBO U BbIUMC/IEHUE,
MOCTPOeHHEeM CeueHul
LWIWH/PA, KOHYCa

57

HPI/IKJIEIAHLIE 3a4/1d4u,
CBsAA3aHHbIE C HUWIMHAPOM

58

[IpuknazHble 3ajauu,
CBsI3aHHbIe C LIWIUHAPOM

59

Cdepa u 11ap

60

[Tepeceuenue cepsl U 111apa C
riockocTeio. Kacanue miapa u
cdepsl I0CKOCTHIO. Bua u
n3o0pakeHHeI1apa

61

[Tepeceuenue cdepsl 1 11apa ¢
IJIOCKOCTBI0. Kacanue 1iapa u
cdepbl I0CKOCTHIO. Bua u
n300pakeHHelIapa

62

YpaBHenue coepsl. [Tnomaas
cdepsl U eé yacteit

63

CummMmeTpusicepsl U 11apa

64

CrepeomeTpryecKue 3aJjaudl Ha
JI0Ka3aTebCTBO U BBIUKC/IEHNE,
CBsi3aHHBIE CO chepoii U I1apoMm,




IMOCTPOEHUEM HX ceueHui
IMJIOCKOCTBIO

65

CrepeoMeTpuueckue 3aJjauu Ha
Jl0Ka3aTebCTBO U BBIUMCI/IEHHE,
CBsi3aHHbIe CO chepoil U 1IapoM,
TIOCTPOEHUEM UX CeUeHH
TIJIOCKOCTBIO

66

[TpuknasHbIe 3a/jauu,
CBsi3aHHbIe cO cepoii U 11apoM

67

IToBTOpEHME: OKPYKHOCTh Ha
IIJIOCKOCTH, BbIUMC/IEHUS B
OKPY’KHOCTH, CTaH/apTHbIe
1o100ust

68

PasnnuHbie KOMOMHALIAY TejT
BpallleHHs] U MHOTOTPaHHHKOB

69

3agauu o TeMe "Tena u
TOBEPXHOCTH BpallleHus"

70

3agauu o teMe "Tena u
TOBEPXHOCTU BpallieHus"

71

KonrposnbHast pabota "Tena u
IIOBEPXHOCTH BpaljeHus"

72

O6mwém nunmuHzapa. Teopema 06
00BbéMe TIPSMOTo LUIMHApPA

73

Bbruniciienne 06EMOB Tel C
TIOMOLLIBIO OTIpe/ie/IEHHOIO
uHTerpasa. O6BrEMKOHYCa

74

[Tnoraayu GOKOBOW U ITOTHOM
TIOBEPXHOCTH KOHYCa




75

CrepeomMeTpuyecKye 3aJjau,
CBSI3aHHbBIE C BBIYMCIIEHUEM
00BEMOB LIUTMH/IPa, KOHYCa

76

[puKagHbIe 3aa4Uu TI0 TEMe
"O6BEMBI U TI/IOLIAU
roBepxHocTel Ten"”

77

OO6bEM 111apa U 11apOBOro
cektopa. Teopema 06 06bEMe
mapa. Inomazae chepsi.
CrepeomeTpUuecKyre 3ajauw,
CBSI3aHHbBIE C BBIUMCIEHHEM
00BEMOB 111apa, I11apOBOr0
CerMeHTa U I1apoBOro CEeKTopa

78

[TpuknasHbIe 3a/1auu 110 TeMe
"O6BEMBI Ten", CBsI3aHHbIE C
00BEMOM I11apa U TUIOMIAZbIO
cephl.
CoOTHOILIeHUIMEeXAYTIIOIIA[M
UTIOBepXHOCTeH 1
00BEMaMUIIOZI0OHBIXTE T

79

[Tomo0OHBIe Tela B
rpocTpaHcTBe. M3meHeHue
00bEMa MpH MoA0OUH.
CrepeomeTpUuecKue 3ajauw,
CBsI3aHHBIE C BLIUUC/IEHUEM
00BEMOB Te U TuIoLaziei
MOBEPXHOCTeH

80

KonrposnbHast pabota "ITnoujagu
TIOBEDXHOCTH ¥ 00BEMBI




KPYTJIbIX Ten"

81

[IBryKeHus1 IPOCTPAHCTBA.
Orobpaxenusi. [IBrKeHUs U
PaBeHCTBO (Uryp.
OO011[1eCBONCTBAIBUYKEHU T

82

Buabl nBrkeHui:
Triapa’siie/ibHbli NTepeHoc,
LleHTpa/ibHasi CAMMeTpUS,
3epKaJ/ibHasi CUMMEeTpUSI,
TOBOPOT BOKPYT TPSIMO#

83

[Tpeo6pa3oBanus MoAOOUsI.
[Tpsimasi u chepa diinepa

84

['eomeTpuyeckue 3asauu Ha
IIPUMeHeHre [BYKEeHUs

85

KonTponbHast pabota "BekTopbl
B IIPOCTpPaHCTBe"

86

O6o61maroiiee moBTopeHue 11
TIOHSITUN Y METO/IOB Kypca
reometpuur 10—11 kaccos,
CUCTeMaTH3aLys 3HaHUM:
"[TapasiebHOCTh MPSIMBIX U
TIJIOCKOCTel B MpOCTpPaHCTBe"

87

Ob6o61aroiiee moBTopeHue 11
TIOHSITUN Y MeTO/IOB Kypca
reometpuur 10-11 kaccos,
CUCTeMaTH3aLys 3HaHUM:
"BeKTopsI B IPOCTPaHCTBe"

88

O6o61atoiiee moBTopeHue 11




TIOHATUW U METOJ0B Kypca
reometpuur 10-11 kaccos,
CHCTeMaTH3al[1sl 3HaHUM:
"BeKTOpkI B IPOCTPaHCTBe"

89

O6o61aroiiee moBTopeHue 11
TIOHSITUN Y MeTO/IOB Kypca
reometpuur 10-11 kaccos,
CUCTeMaTH3aLys 3HaHUM:
"O6beM MHOTOTpaHHUKA"

90

O6o61atoiiee moBTopeHue 11
TIOHSITUN Y METO/IOB Kypca
reometpuur 10-11 ksaccos,
CUCTeMaTH3aLys 3HaHUM:
"Ob6bemM MHOTOrpaHHHKa"

91

O6o0rmatoiiee mosTopenue 11
TIOHSITUM Y METO/IOB Kypca
reometpuur 10-11 ksaccos,
CUCTeMaTH3aLys 3HaHUM:
"[Inowasy MOBepXHOCTU U
00BEMBI KPYTJIbIX Ten"

92

O6o0ratoiiee moBTopenue 11
TIOHSITUM Y METO/IOB Kypca
reometpuur 10-11 ksaccos,
CUCTeMaTH3aLys 3HaHUM:
"[1owasy MoBepxXHOCTH U
00bEMBI KPYTJIbIX Tes"

93

Ntorosas arrecraiys 3a KycC
cpeziHero o011ero oopa3oBaHUs




94

[ToBTOpeHMe, 060011eHIe U
CUCTeMaTH3alys 3HaHUH

95

[ToBTOpEHue, 060061eHre 1
CUCTeMaTH3aLys 3HaHUM

96

Ncropus pa3Butus
CTepeoMeTpUU KaK HayKu U eé
pOJIb B pa3BUTUH COBPEMEHHBIX
VIH)XKeHEepPHBIX U KOMITbIOTEPHBIX
TeXHOJIOTUU

97

Wctopusd passutus
CTepeoMeTpHHU KaK HAyKU U eé
POJIb B Pa3BUTUU COBPEMEHHBIX
VIH)KeHePHBIX U KOMITbIOTEPHBIX
TEeXHOJIOTUU

98

Nctopusd passButus
CTepeoMeTpUU KaK HayKU U eé
POJIb B Pa3BUTUU COBPEMEHHBIX
VIH)KeHePHBIX Y KOMITBIOTEPHBIX
TeXHOJIOTUU

99

Nctopus passutus
CTepeoMeTpUU KaK HayKU U eé
POJIb B Pa3BUTUU COBPEMEHHBIX
VIH)KeHePHBIX U KOMITbIOTEPHBIX
TeXHOJIOTUU

10

Uctopust pazButus
CTepeoMeTpUU KakK HAyKU U eé
POJIb B Pa3BUTHUH COBPEMEHHBIX
VIH)KeHEePHbIX Y KOMITbIOTEePHBIX
TEeXHOJIOTUU




10

VcTopusi pa3BUTHUS
CTepeoMeTpPHH KaK HayKH U eé
POJIb B Pa3BUTHH COBPEMEHHBIX
WH)XeHEePHBIX ¥ KOMITbIOTEPHBIX
TeXHOJIOTUH

10

VcTopusi pa3BuTHUsS
CTepeoMeTpPHH KaK HayKHu U eé
POJIb B Pa3BUTHM COBPEMEHHBIX
WH)XeHEepPHBIX U KOMITbIOTEPHBIX
TeXHOJIOTUM

OBHIEE KOJINMYECTBO YACOB
[10 [TIPOI'PAMME

102







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

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET






