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IIOACHUTEJIBHASA 3AIIMCKA

l'eomeTpusi sBIsieTC OJHUM W3 0a30BBIX KYPCOB Ha YPOBHe CpegHEro
ob11ero 06pa3oBaHus, Tak KakK 00eCreurnBaeT BO3MOYKHOCTb U3yUeHUsl AUCIUTUTNH
eCTeCTBeHHO-HAayYHOM HarpaB/JeHHOCTM W TIPeIMETOB T'YMAaHUTAPHOTO ITWKJIa.
[TockonbKy  JioTUUeCKOe  MblllieHWe,  dopMupyemMoe  TpU  U3yYeHUU
00yuarolUMHUCS TOHSATUHHBIX OCHOB IeOMETPHH, TP [l0Ka3aTebCTBe TEOpeM U
MOCTPOEHUU LIETTOYKH JIOTUUECKUX YTBEP)KAEHUM TIPU PellleHUd reoMeTpUYeCcKux
3a/lay, yYMeHHe BbIIBUTaTb U OIPOBepraTb T'UIIOTe3bl HENoCpe/CTBEHHO
WCTIO/Ib3YIOTCSI TIPU pellleHUM 3a/iau eCTeCTBeHHO-HAYUHOTO IMK/a, B YaCTHOCTU
¢bur3nueckux 3aziau.

Llenb ocBoeHusi porpaMmMbl yue6HOTo Kypca «['eomeTpusi» Ha yriay01éHHOM
YpOBHe — pa3BUTHEe WHWBU/yalbHBIX CIIOCOOHOCTeN OOydJarommxcs Tpu
M3yueHUM reoMeTpUH, KaK COCTaBJISIIOIel rpegMeTHOM obsactu «MaTtemaTrka u
uHpopmMaTHKa»  dyepe3  obecrieueHWe  BO3MOKHOCTM  TpuobpeTeHusi U
WCIIO/Ib30BaHusI  Oojlee  T/IyOOKMX TeOMeTPpUYECKUX 3HaHUM U JeMCTBUH,
crielfuUYHBIX TeOMeTPUH, U He0OXOAUMBIX /ISl YCITeITHOTO NMpodeCcCrOHaIbHOTO
oOpa3oBaHusl, CBSI3aHHOTO C UCII0J/Ib30BaHUEM MaTeMaTHKH.

[TpropUTeTHBEIMM 3aZlauaMd Kypca TeOMeTpHUM Ha YI/IyO/IEHHOM YDOBHE,
PACIIUPSIOMIUMA U YCUTUBAIOIIMMU KypC 6a30BOTO YPOBHS, SIBJISTFOTCS:

paciipeHye TIpe/iCTaBleHUs] O TeOMeTPUM KaK UYaCTh MUPOBOM KY/IbTYPhI U
dbopMUpoBaHre 0CO3HAHUSI B3aUMOCBSI3U TeOMEeTPUU C OKPY’KatoIIM MUPOM;

dbopMupoBaHre TpeACTaB/AeHUsI O TIPOCTPAHCTBEHHbIX (Urypax Kak o
BOKHEUIIMX MaTeMaTUUeCKUX MOJesIsiX, TMO3BOJISIOIIUX OMUChIBaTh W M3y4YaTh
pa3Hble SIB/IeHUsT OKPY>KatoIllero Myupa, 3HaHHe TOHSITUHMHOTO arirapaTa T0 pa3zeny
«CrepeomeTpusi» yuebGHOT0 Kypca TeOMeTpUH;

dbopMupoBaHMe ~ yMeHUsI  B/IafleTb ~ OCHOBHBIMU  TIOHSTUSIMH O
TIPOCTPAaHCTBEHHBbIX (UrypaXx W UX OCHOBHBIMU CBOMCTBaMH, 3HAaHUE TeODEM,
dbopMyn U yMeHUWe UX TIPUMEHSITh, YMEHHUs [JOKa3bIBaThb TeOPeMbl U HaXOJUThb
HecTaHZAPTHBIE CIIOCOObI pellieHus 3a/1ay;

dbopMUpoBaHre YMeHUs pacrio3HaBaTh Ha yepTeXkaxX, MOJe/isiX U B PeaibHOM
MHpe MHOTOTDAaHHMKM W Teja BpallleHusi, KOHCTPYUPOBaTb TreoMeTpUuUecKHue
Mo/1enu;

dbopMUpoBaHre TIOHUMaHUSI BO3MOYKHOCTM aKCMOMAaTUUeCKOr0 IMOCTPOeHUs
MaTeMaTU4YeCcKUX Teopuid, (popMUpOBaHWe TOHUMAaHUSI POJIM aKCUOMAaTHUKU TIpU
TPOBE/IEHUH PaCCY>KIEeHUH;

dbopMUupoBaHre yMeHHUSI BafieTh MeTOJaMH J0Ka3aTelbCTB W a/JrOPUTMOB
pellieHus, YMeHUs WX TPUMEHSITh, TTPOBOJUThL [JOKa3aTe/ibHble PacCy>K[eHUusl B
X0/le pellleHUsi CTepeoMeTpPUUeCKUX 3a/iau 1 3a/lau C MPaKTUYeCKUM COZiepKaHueM,
dbopmMupoBaHre TIpe/CTaBleHUssT O HeoOXOAUMOCTH  JOKa3aTe/lbCTB  TIpU



000CHOBaHWY MaTeMaTUUeCKHX YTBEP)KJeHUI U POJId aKCHOMaTUKH B TIPOBeJieHUU
e IYKTUBHBIX PacCyXJeHUM;

pa3BUTHE U COBEPIIEHCTBOBAaHWE WHTE/JIEKTyalbHbIX W TBOPYECKUX
criocoOHOCTeN 00yYaroLuXcsi, TT03HaBaTeIbHOM aKTUBHOCTH, HMCC/Ie[0BaTeIbCKUX
YMEHUU, KPUTUYHOCTH MBILLJIEHUS], UHTepeca K U3yUYeHUI0 FreOMeTPUH;

dbopmupoBaHre (PYHKIIMOHA/JIbHOW TPaMOTHOCTH, PeJIeBaHTHOW TeOMeTpHHU:
YMeHUsI pacrio3HaBaTh IIPOSIBJIEHUSI TEeOMETPUUECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEeN B PeaslbHbIX >KU3HEHHBIX CUTYaLUsiX U TMPUA U3YUEeHUU [IPYTHUX
yueOHBIX TpeAMeTOB, TMPOSIBJeHUs 3aBUCUMOCTeM W  3aKOHOMEpPHOCTeH,
MO/Ie/IMPOBAHUsl peaibHbIX CUTYalWid, MCCIel0BaHUs TTOCTPOEHHBIX MOJeseH,
VHTepIIpeTaliy MoJy4eHHbIX Pe3y/IbTaToB.

OCHOBHBIMH COZiep>KaTe/TbHbIMUA JIMHUSAMU yueOHOTo Kypca «['eomeTpusi» B
10-11 «knmaccax saBiAwOTCA: «lIpsMble ¥ TVIOCKOCTM B MIPOCTPAHCTBE»,
«MHororpaHHuku», «Tema BpaljeHusi», «BekTopel ¥  KOOpPAWHATBI B
TIPOCTPAHCTBE», «/BU>KeHUsI B MPOCTPAHCTBEY.

CdopmympoBanHoe Bo PI'OC COO TpeboBaHUWe «yMeTb OIEPUPOBAThH
TIOHSTUSIMU», PeJIeBaHTHBIMU TeOMeTpUM Ha yTrayO/éHHOM ypoBHe 00yueHHs B
10-11 kaccax, OTHOCHTCSI KO BCEM COZiepsKaTeTbHbIM JTMHUSAM yuebOHOro Kypca, a
(¢bopMHpOBaHHEe JIOTMUECKMX YMEHWM  pacrpefiensieTci He TOJBKO TI0
cofiep>KaTebHbIM JIMHUSIM, HO U 10 rofam obyuenusi. Coziep>kaHue obpa3oBaHus,
COOTBETCTBYIOII[ee TIpeJIMETHBIM pe3y/bTaTaM ocBoeHusi PezepanbHON paboueit
MporpaMMbl, pacripefie/iEHHbIM TI0 TOZaM O00yueHUsl, CTPYKTYpPHPOBAaHO TaKUM
obpa3oMm, uToObI KO BCEM OCHOBHBIM, TIPUHIIAITHAATBHBIM BOIIPOCAM 00yUaroIrecs
obpalfasMch  HEOJHOKpaTHO. OTO TO03BOJISeT OpraHW30BaTh  OBJafleHHUEe
reoOMeTpUYeCKVMHU MOHATHSAMU M HaBbIKaMH T10C/1eJ0BaTe/IbHO Y MOCTyTaTeIbHO, C
co6sro/ieHreM TMpPUHIUIA TIPeeMCTBeHHOCTH, a HOBble 3HaHUs BK/IIOUATh B OOIIyIO
CUCTEMY TeOMEeTPUUYECKUX MpeZiCTaB/IeHH 00y4aroluXcsl, pacidpsis U yriayOsiss
eé, 00pa3ys MpouHble MHOXKeCTBEHHbIe CBSI3U.

[Tepexo/ K U3y4eHUIO reOMeTPUH Ha yT1y0/1EHHOM YPOBHe 103BOJISIET:

co3jath  ycioBusi A AuddepeHuyaluu  o0yueHUsi, TOCTPOEHUs
WHAVBHUya/llbHBIX  00pa30oBaTe/IbHBIX IIPOrpaMM, OO0eCTieunTh  yrayOéHHOe
M3yueHre reOMeTPUH KaK COCTaBJIsitOIIel yueOHOTro rpeMeTa «MaremaTrKay;

MO/ITOTOBUTL O0yYarouxcsi K TIPOJO/DKEHUI0 U3yueHHs] MaTeMaTUKU C
yuétoM BbIOOpa Oyayieii mpodeccuu, obecrieurBasi MPeeMCTBEHHOCTb MEXIY
00611KM U ripodeccroHabHBIM 00pa30BaHUEM.

Ha wu3yuenue yueGHOro Kypca «['eomeTpusi» Ha YryiyOJEHHOM YpOBHe
otBoguTcs 204 vaca: B 10 knacce — 102 yvaca (3 yaca B Hefiento), B 11 kacce — 68
yacoB (2 yaca B HeJleJli0).



COJEPXAHUE OBYUYEHUSA
10 K/TACC

IIpsAMBIe ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  TIOHATUS ~ CTepeoMeTpuu. Touka, Tipsmasi, ILIOCKOCT,
npocTpaHcTBO. [loHsATHe 06 aKCHMOMaTUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
AKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

BsaumMHOe pacriosiokeHue TMPsAMBIX B TMPOCTPAHCTBE: IlepeceKaroluecs,
rapajiiejibHble U CKpelluBaroljuecss mnpsiMble. [IpU3HaKU CKpeLyUBarOL X Cs
npsMbIX. [TapanienibHOCTb MPSIMBIX U TIJIOCKOCTEN B TIPOCTPAHCTBE: MapasiiebHble
NpsiMble B POCTPAHCTBE, MNapa/ule/IbHOCTh TPEX TMPSIMbIX, MapaiiebHOCTb MPSMON
U 1uiockocTy. [laparnienbHOoe W 1jeHTpa/ibHOe TIPOEKTHPOBaHUe, U300pakeHue
¢uryp. OcHOBHble CBOWCTBa Iapayie/lIbHOTO TMPOeKTUpOBaHus. M3o00pakeHue
buryp B mapasiesibHOM MPOEKUWU. YT/bl C COHANpaB/Ae€HHbIMU CTOPOHAMHU, yTOJ
MeXXAy NpsMbIMUA B MpOCTpaHCTBe. [lapasiesibHOCTh MJIOCKOCTEM: Mapasuie/ibHbIe
IIJIOCKOCTH, CBOMCTBa Tapasiie/ibHbIX IJIOCKOCTEM. [Tpocrelive
MPOCTPAaHCTBEeHHble (PUrypbl Ha IUJIOCKOCTU: TeTpas/p, Mapasuiesiernure,
TOCTPOEHUE CeYEHUM.

[TepneHAUKYISIPHOCTb NPSIMOW U TIJIOCKOCTU: MepIeHAUKY/IsIpDHbIe TIPSIMbIE B
IIPOCTPaHCTBe, IIpsAMble I[1apa/ule/ibHble U [eprneHJUKY/IApHble K IIJIOCKOCTH,
MpU3HAK NEePHeHAUKY/ISPHOCTH TMPSAMOU M IUIOCKOCTH, TeopeMa O TIpsIMOM
TepreHUKYJIIPHOX IIJIOCKOCTH. OproronansHOe [POeKTHpOBaHUe.
IleprieHVKy/ISIp U HaK/IOHHBIE: pacCTOsIHHWE OT TOUKHU [0 IIJIOCKOCTH, PacCTOsIHUe
OT TpIMOM [0  IUIOCKOCTH, TIPOeKUMsi  (QUrypel Ha  IJIOCKOCTb.
[leprieHAWKYISIPHOCTh  TIJIOCKOCTEM: TPU3HAaK TMEepPHeHJUKYJSAPHOCTA  [IBYX
TJI0CKOCTer. Teopema 0 TpEX TnepreHuKy/isgpax.

YTrbl B NPOCTPAaHCTBE: yroa MeXAy MNpsSMOW U TUIOCKOCTBIO, ABYTPaHHBIN
yrOJ, JIMHeWHBbIN yro/ ABYTPaHHOrO yrja. TpéxXrpaHHbl U MHOTOTDaHHbIE YIJIBL.
CpouCTBa TIJIOCKMX YIJIOB MHOrOrpaHHoro yryia. CBOWCTBA TIIJIOCKUX W
[BYTPaHHBIX YIJIOB TPEXIpaHHOro yria. Teopembl KOCMHYCOB W CHHYCOB [Jis
TPEXTPaHHOIO yIia.

MHororpaHHuKH

Bujpl MHOrOrpaHHUKOB, pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TIpsiMasi ¥ HaKJIOHHasi PU3Mbl, O0KOBast 1 MOJ/THasi TIOBEPXHOCTh TMPH3MBbI.
[Tapannenenunesn, MpsSIMOYTO/bHBIA — Mapajiefenunes; YW ero  CBOWUCTBA.
Kparuaiime 1yTM Ha T[OBEpPXHOCTM MHOrOrpaHHHUKa. Teopema Junepa.
[TpoctpaHcTBeHHass TeopeMa [ludaropa. Ilupamuza: n-yrosibHas NOUpaMU/a,
npaBWIbHAsE W yceuéHHas mnupamuabl. CBoiicTBa pébep u OOKOBBIX TpaHei
MpaBUIbHOU NUpaMu/bl. IIpaBuibHbIE MHOIOTDAaHHWKHW: MpaBW/IbHAasg MpU3Ma M



TpaBU/bHasi TIMpamMKZa, TpaBWIbHas TPEYroibHasi MUPaMHAA U TPaBUIbHBIN
TeTpa3/p, Ky0. IlpeicraBieHrWe O TIPaBW/IbHBIX MHOTOTPAHHMKAX: OKTap,
J0ZleKas/lp ¥ UKOCas/ip.

BbruncsieHrie 3/1eMeHTOB MHOTOTPAaHHMKOB: péEOpa, JuWaroHaiv, YTJIblL
[Tnomjagsr OOKOBOM ITOBEPXHOCTH MW TIOJIHOM TIOBEPXHOCTH MPSMOM ITPU3MBI,
T7Io[aZilb OCHOBAaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TPSIMOM ITIPU3MBI.
[Tnomaae OGOKOBOM TIOBEPXHOCTH U TIOBEPXHOCTU TPABUIBHOW MUPaMU/IbI,
TeopeMa O IIIOLIa/IA YCeYEHHOW NMPaMU/bl.

CuMMeTpuss B TIPOCTPaHCTBe. JJieMeHTbl CHMMETPHUM  TPaBUJIbHBIX
MHOTOrpaHHUKOB. CHMMeTpusi B TMpaBWJIbHOM MHOTOTPDaHHUKE: CUMMETDPUS
napasijiefienivunesia, CAMMETpHsl TMPaBWIbHBIX TMPU3M, CHUMMETPUSI TIpaBUIbLHOU
MMpaMU/bl.

BeKTOpbI U KOOP/JUHATHI B IPOCTPAHCTBeE

[ToHsITMSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, AJIMHA HEHYJIeBOTrO
BEKTOpa, BEKTOPbl KOJUIMHEapHble, COHAMNpaB/€HHble W TPOTUBOIIOJIOKHO
HarpaBJ/ieHHbIe BeKTOPbI. PaBeHCTBO BEKTOPOB. [IeliCTBUSI C BEKTOPaMU: CII0’KEHUE
Y BbIUMTaHWE BEKTOPOB, CyMMa HeCKOJIbKMX BEKTOPOB, YMHO)KeHHe BeKTOpa Ha
yncsio. CBOMCTBA C/10’KeHHsI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpa Ha YMCJIO.
[ToHsiTie KOMILJITaHapHble BEKTOpbI. [IpU3HaK KOMIUIAHADHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenunesna. Teopema O pa3lokeHMHM BeKTOpa I10 TpPéM
HEeKOMILJITaHapHbIM ~ BekTopaM. [IpsmoyrosbHasi  cucTeMa  KOOpDAWHAT B
npoctpaHcTBe. KoopauHaTel BekTOopa. CBSI3b MeXAY KOOpJWHAaTaMd BeKTOpa U
KOOpJIMHaTaMd TO4YeK. YTon Mexay Bekropamu. CKa/spHOe Npou3BefeHue
BEKTODOB.

11 K/TACC

Tea BpaleHus

[MoHsiTUsA: LWUTMHPUYECKass TIOBEPXHOCTb, KOHHWUYECKasi T10BEPXHOCTh,
ceprueckass TOBEPXHOCThb, 0Opasyroiue MoBepxHOCTel. Teja BpalleHUs:
IIWINHIDP, KOHYC, YCEUEHHBIH KOHYC, cdepa, Inap. B3avMHOe pacrojoxeHHe
chepbl W TUIOCKOCTH, KacaTejibHasi TIJIOCKOCTH K cdepe. M3o06pakeHue Ten
BpAIlleHUs] Ha TVIOCKOCTH. Pa3BépTKa LumHApa U KoHyca. CuMMeTpusi cdepsl u
mIapa.

O6bém. OcHOBHBIe CBoOMcTBa 00béMOB Ten. Teopema 00 06BEMe
NPSIMOYTOJTBHOTO  TIapaJuiefienunesa U CaeAcTBusi u3 Heé. OOBEM mpsMoOl U
HAKJIOHHOW TIPW3MBbI, [IWJIMH/PA, MMPaMUbl U KOHyca. OOBEM I1apa U II1apoBOTO
CerMeHTa.

KoMOuHaiuu Ten BpallleHUs U MHOTOTPAHHUKOB. IIpw3Ma, BIUCAHHas B
[WIMHID, ONWCaHHasi OKOJ0 UwiuHApa. IlepeceueHune cdepbl W Imapa C
riockocTeio. Kacanwe mapa v cdepbl 1I0ckocThio. IIoHSATHE MHOTOTpPaHHUKA,



OMUCAHHOTO OKOJI0 cdepbl, cdepbl, BIMCAHHOM B MHOTOIDAaHHUK WA Tej0
BpallieHusl.

[Tnoijaib TTIOBEPXHOCTH I[WIMH/PA, KOHYyCa, MUIOINIa/ib cepbl U eé yacTeil.
[Tomobue B mpocTpaHcTBe. OTHOIIIEHWe OOBEMOB, IUION[AZIe TIOBEPXHOCTEM
noobubix ¢uryp. [Ipeobpa3oBaHue mofo0usi, ToMoTeTus. PellleHue 3ajau Ha
TMIJIOCKOCTH C UCII0J/Ib30BaHUEM CTEPEOMETPUYECKHX METO/IOB.

[TocTpoeHure ceueHN i MHOTOIPAHHUKOB U TeJT BpallleHUsl: CeueHus LIWIMHPA
(mapanienbHO U TIePHEeHAUKYJSPHO OCH), CedyeHUsi KOHyca (Tapasvie/ibHble
OCHOBaHUIO U TIPOXO/ISAL[e Uepe3 BepIIWHY), CeYeHUs 11apa, MeTO/bl IOCTPOeHHs
CeYeHU: MeTOJ, C/IeJIoB, MeTO/, BHYTPEHHETO MPOEKTUPOBaHUs, MeTO/, IepeHoca
CeKyIIlel MI0CKOCTH.

BeKTOpbI U KOOP/JMHATHI B MPOCTPAHCTBE

Bektopsl B mpocTtpaHcTBe. Ormepanuid Haj, BeKTopaMu. BekTopHoe
YMHOXeHHe BeKTOopoB. (CBOWCTBa BEKTOPHOIO YMHOKeHHUs. [IpsMmoyrosbHas
cucTeMa Koop/iMHaT B ripocTtpaHcTBe. KoopauHathl BekTOopa. Pa3noskeHre BeKTOpa
rmo Oa3ucy. KoopAWHaTHO-BEKTODHBI MeTOZ TIPDU PpellleHWH T'eOMeTPUUeCKUX
3a/1au.

JBHKeHMsA B IPOCTPAaHCTBe

[BwxeHust mipocTpaHcTBa. OtobpakeHust. /|BWKEHHSI U PaBEHCTBO (GUTYP.
OOmue CBOWMCTBA [BW)KeHMM. BuIbl ABIDKEHUI: Mapasiyie/bHbI  I1epeHoc,
L[eHTpa/ibHasi CHMMeTpHsl, 3epKajbHasi CUMMETDUS, TIOBOPOT BOKDYT TPSIMOA.
[Tpeobpa3oBanus rofobus. [Ipsimas u chepa Iiiepa.



INTAHUPYEMBIE PE3YJ/IbTATblI OCBOEHHSI YUYEBHOI'O KYPCA
«EOMETPHUSI» (YIVIYBJIEHHBII YPOBEHH) HA YPOBHE
CPEJHEI'O OBHIET'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATHBI

1) rpakjaHCKOe BOCIUTAHHE:

cchOpMHUPOBAHHOCTh TPAXKAHCKOM TTO3UIIMK 00yUarolerocst Kak akTHBHOTO U
OTBETCTBEHHOTO  WieHa  pOCCUicKoro  oOIlecTBa,  Ipe/CTaB/lieHHe O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/UUHbIX CTPYKTYp, SIBJI€HUH,
npoLieiyp TpaXkAaHCKoro obiectBa (BbIOOpBI, OIMPOCHI W JIPYroe), yMeHHe
B3aMMO/IeICTBOBAaTh C COLIMA/JIbHBIMA MHCTUTYTaMU B COOTBETCTBUM C WX
GyHKUIMSIMU U Ha3HaUeHUeM;

2) maTpuoTHUYeCcKoe BOCIIUTaHUe:

c(hOopMHUPOBAaHHOCTb POCCUNCKOW T'PaXKAAHCKON WIAEHTUUYHOCTH, YBa)KEHUS K
TMPOIIJIOMY M HacCTOSII[EMY POCCUMCKOM MaTeMaTHKH, LIeHHOCTHOe OTHOIIeHWe K
JOCTW)KEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCHUMCKOW MaTeMaTU4eCKOM IITKOJIbI,
WCI0/Ib30BaHUe 3TUX [JOCTWKEHWW B [PYrUx HayKaX, TexXHOJIOTUsiX, cdepax
9KOHOMMUKUY;

3) AyXOBHO-HpAaBCTBeHHOE BOCIIUTAHUE:

OCO3HaHWe YXOBHBIX LIEHHOCTeHW POCCUHCKOTO HapoAa, ChOpMHUPOBaHHOCTh
HPABCTBEHHOI'0 CO3HAHWs, 3TUUYECKOTO TOBeeHUs], CBSI3aHHOTO C TMpaKTUUeCKUM
TIpUMEHEHWEM [IOCTM)KEHUM HAyKu W [esTeJIbHOCTbIO YYEHOro, OCO3HaHHe
JTIMYHOT'O BK/1a/la B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTYeCcKoe BOCIUTAHHE:

3CTeTUUeCKOe OTHOIIIeHWe K MUPY, BK/IHOUasi 3CTeTHUKY MaTeMaTUueCKuX
3aKOHOMEpPHOCTeM, 00BEeKTOB, 3a/lau, PelleHn, pacCy>KeHH, BOCTIPUMMUYNBOCTD
K MaTeMaTUueCKUM acrieKTaM pPa3/IMUHbIX BU/IOB UCKYCCTBa;

5) ¢pu3nueckoe BocnuTaHue:

chOpMUPOBAHHOCTh yMeHUsI TIPUMEHSITb MaTeMaThuyeckKhe 3HaHUs B
MHTepecax 3/10pOBOro u 6e3omacHoro obpasa »KU3HH, OTBETCTBEHHOe OTHOIIIeHUe K
CBOEMY 37I0pPOBBLIO (37I0pOBOe TMUTaHWe, COAaTaHCUPOBAHHBIA PEXXUM 3aHATUN U
OT/bIXa, pery/sipHasi (u3ndeckass akTUBHOCTh), (DU3MUYECKOe COBEPILEHCTBOBAHUE
TIPU 3aHSATHSX CIIOPTUBHO-03/]0POBUTETLHOM /1eATe/TbHOCThIO;

6) TpyAoBOe BocIIUTaHUeE:

TrOTOBHOCTh K TpPY/ly, OCO3HaHHe IIeHHOCTH TpY/A0M00usi, HHTepec K
pas3MuHbiM  cepaM  NpPOQeCcCUOHATbHOM  JeSATeJIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW U e€ TPUIOKeHUsIMH, yMeHHe COBepIllaTh OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccud W peanM30BbIBaTH COOCTBEHHbIE JKHM3HEHHbIE TIIaHBI,
TOTOBHOCTH U CIOCOOHOCTH K  MaTreMaThuueCKoMy  00pa3oBaHHUI0 U



camMo0bpa30BaHUI0 Ha TIPOTSHKEHUM BCEM >KU3HW, TOTOBHOCTb K aKTHBHOMY
y4acTHIO B pellleHUM MPaKTUUeCKUX 3a/lady MaTeMaTU4eCKOlM HarpaB/ieHHOCTH;

7) 3K0/10ruYecKoe BOCIIUTaHHe:

c(hOpMUPOBAHHOCTh ~ 9KOJIOTUUECKOW KYy/IbTYypbl, TIOHWUMaHWe BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOSTHWE TPUPO/IHOM U COLMaTbHOU
cpeJibl, 0OCO3HaHUe I7100a/IbHOTO XapaKTepa K0JIOTUYeCKUX npobsiemM, oprueHTaLUs
Ha TIpUMeHeHWe MaTeMaTUUeCKUX 3HaHWW [/ pelleHds 3a7iad B 00/1acTH
OKpY>Karoll[ed CpeJibl, IJIaHWPOBaHWE TIOCTYMKOB M OLIEHKM WX BO3MOJKHBIX
TOC/Ie/ICTBUH /11 OKPY>KaroLLler Cpefibl;

8) neHHOCTH HAyUHOr0 NMO3HAHMA:

c(hOpMHUPOBaHHOCTb MHPOBO33PEHUS], COOTBETCTBYIOIL[ET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKM U  OOIeCTBEHHOW TPAKTUKHW, TIOHUMaHHe
MaTeMaTU4YeCcKOM HayKd KaK cCQepbl 4el0BeuecKOoW [1esTe/TbHOCTH, 3TarioB eé
pPa3BUTUS WU 3HAUMMOCTU [ DPA3BUTHSA LIMBWIM3alL[MM, OBJIaJIeHHE SI3bIKOM
MaTeMaTUKU M MaTeMaTU4YeCKOW KyJbTypOM KaK CpeJCTBOM II03HAHUS MUPa,
TOTOBHOCTh OCYIIECTBJIATb TIPOEKTHYIHO W MCC/Ae[0BaTeIbCKYH [esTebHOCTh
VIHIMBU/IYaJIbHO U B TPYMIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHbIe YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS

Ba3oBble jloruyeckKue fefCTBUS:

BbISIB/ISITH M XapaKTepU30BaTh CYLeCTBEHHble IMPU3HAKW MaTeMaTH4eCKUX
O00BEeKTOB, TIOHATHM, OTHOIIEHUW MeXAy TOHATUSIMH, (OPMYIUPOBATh
orpejesieHUs MOHATHUW, YCTaHAB/IWBAaTh CYLEeCTBEHHBIN MPU3HAK KIaCCU(UKALIH,
OCHOBaHHUS /17151 000011[eHUs Y CpaBHeHUsI, KpUTePUU MPOBOIMMOr0 aHa/In3a;

BOCIIPUHMMATh,  (opMynvpoBaTb U TpeoOpa3oBbIBaTh  CYXKJAEHUS:
yTBepAUTe/IbHbIe U OTpULiaTe/IbHbIe, eAMHUYHbIe, YaCTHbIE U 00I11e, yC/IOBHbIE;

BBISIBJIITb MaTeMaTUUYeCKre 3aKOHOMEePHOCTH, B3aUMOCBSI3U Y IPOTHMBOPEYHS
B (hakTaX, JAHHBIX, HAOMIO/IeHUSIX U YTBEP)KJEHUsIX, TpejsaraTb KpUTepUu MAJist
BbISIBJIEHUS] 3aKOHOMEPHOCTE U MPOTUBOPEUNH;

Jenatb BbIBOAbI C WCMO/Ib30BAHUEM 3aKOHOB JIOTMKH, [JeAYKTHUBHBIX H
VH/YKTUBHBIX YMO3aK/IFOUeHU, YMO3aK/IFOUeHUH 10 aHaJIOTUH;

MIPOBO/IUTH CAMOCTOSITEIBHO /l0Ka3aTebCTBa MaTeMaTUUeCKUX YTBEepPXKIeHUN
(MpsiMbIe U OT NMPOTHMBHOI0), BBICTPaUBaTh apryMeHTaL1I0, IPUBOUTEL NTPUMepHI U
KOHTPIIpUMepbl, 000CHOBBIBaTh COOCTBEHHbIE CY’>KJ€HUS U BbIBO/IbI;

BbIOMpaTh croco6 peineHusi yueOHOUM 3afaud (CpaBHMBATh HECKOJIBKO
BapUaHTOB  pellleHusi, BbIOMpaTh Haubosiee  TMOAXOASALIMM € yuéTOM
CaMOCTOSITE/IbHO BblZle/IeHHBIX KDUTEPHUEB).

Bba3oBble ucc/ieioBaTe/IbCKHUe JeMCTBHSA:



WCTI0/Tb30BaTh BOMPOCHI KaK WCC/Ae0BaTeIbCKUM WHCTPYMEHT T103HaHUS,
dopMysnvMpoBaTh  BOMpOCHl,  (DUKCUpYHOILMe  TpOTUBOpeure,  TpobsemMy,
yCTaHaB/MBaTh MCKOMOe M JlaHHOe, (hOpMUpOBaTh TUIOTE3Y, apryMeHTHPOBATh
CBOIO TIO3ULIUI0, MHEHUE;

MIPOBO/IUTb CaMOCTOSITeTbHO CTJIAHMPOBAHHBIN SKCTIEPUMEHT, MCC/iefiloBaHKe
10 YCTAHOBJIEHHIO 0COOEHHOCTe MaTeMaTUuecKoro 00beKTa, siB/ieHus, rpoLiecca,
BBISIBJIEHUIO 3aBUCUMOCTe MeXXTy 00beKTaMH, SIBJIEHUSIMH, TTPOLieCCaMUu;

CaMOCTOSITe/TbHO (hOPMyTMpPOBaTh 0000IIeHHs ¥ BBIBOZBI TI0 pe3y/bTaTaM
NpOBeJEHHOTO0  HAOMIOZleHWsl, HWCC/Ie/JOBaHUs, OLleHWBaTh  JOCTOBEPHOCTh
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMI;

MIPOrHO3MPOBaTh BO3MOXXHOe pa3BUTHE TIpollecca, a TaKKe BbIJBUTaTh
TIPe/II0/I0’KeHHsI O er0 Pa3BUTHUH B HOBBIX YC/IOBUSIX.

Pabora c uaopmanmeii:

BBISIB/ISITH JeULUTHl UHPOPMALUM, AAHHBIX, HEOOXOAUMBIX [jisi OTBeTa Ha
BOIIPOC U I/l pellieHus1 3a/lauy;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMYHBIX TUIIOB, aHATM3HMPOBATh,
CUCTeMaTHU3UpOBaTh M WHTEPIIPeTHPOBATh WH(OPMALIUIO DPA3/IAYHBIX BHUZOB U
dbopm TipeficTaB/IeHYS;

CTPYKTYpPUpPOBaTh UH(OpPMAlWIO, TPeJCTaB/IsAT, €6 B pa3/MuHbIX (opmax,
WJUTFOCTPUPOBATh Tpaduuecky;

OLIeHHBAaTh HaZIE>KHOCTh vHbopMaLuu 1o CaMOCTOSITe/TbHO
chopMy/IMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JeiCTBUS

Oo0mmenue:

BOCIIPYHUMATh U (DOPMYJIMPOBATh CY>XJAE€HUSI B COOTBETCTBUM C YCJIOBUSMU U
1eissMU  OOII[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaTb CBOIO TOUKY 3pEHHS B
YCTHBIX Y THUCbMEHHbIX TEKCTax, /aBaTh MOSCHEHWs T0 XOAY pelleHus 3a/jauM,
KOMMEHTHPOBATh MOTyUYeHHbIN pe3y/bTar;

B Xozie 00CY»KJeHUs 3a/laBaTh BOMPOCHI MO CYIIIECTBY 00OCYy’KJaeMoi TeMbl,
npo0sieMbl, pelllaeMOl 3aflaud, BbICKA3bIiBaTh W/EW, HalleJieHHble Ha TIOWCK
pellieHrs], COTMOCTaB/ISATh CBOU CYXKAEHUS] C CY)XXAEHUsIMU [APYTUX Yy4aCTHHUKOB
avanora, oOHapy>KvBaTh pa3/Muuve W CXOZCTBO TO3UI[Mi, B KOPpPeKTHOW (opme
(hopMy/IMpOBaTh Pa3HOIJIACUSI, CBOM BO3Pa’KEeHMUS;

Tpe/iCTaB/IATh Pe3y/bTaThl PeIleHusl 3a/lauy, SKCIIePUMEHTa, UCCIe[0BaHus,
MpOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BBICTYIUIEHUSI C YYETOM 3ajady
TIpe3eHTalid ¥ 0COO@HHOCTeH ayJUTOPHUHU.

Pery/iaTHBHBIE YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA
CamoopraHusanus:



COCTaB/ISATh T/IaH, allTOPUTM pellleHUs 3a/jlaul, BbIOMpaTh Criocob pelieHus C
YUETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHPOBATh
1 KOPPEKTHUPOBAaTh BaPUAHTHI PeIlieHni ¢ YUETOM HOBOW HHGMOpMAI[WH.

CaMOKOHTPO/Ib, SMOIUOHA/IbHbIA HHTE/JIeKT:

BAa/leTh ~ HaBbIKAaMU  TI03HaBaTe/JbHOM  pedyieKCcMM KAk OCO3HaHUS
coBepIllaeMbIX [IeCTBUI M MBICUTE/NbHBIX TTPOLECCOB, UX Pe3y/bTaTOB, BJafleTh
criocobaMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpOIjecca U pe3ysbTara perieHus
MaTeMaTUUeCKOM 3a/laum;

Tpe/IBUJeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh TMPY PellleHUH 3ajjau,
BHOCUTb KODPEKTHBBI B [IeSiTeJIbHOCTh Ha OCHOBE HOBBIX 0OCTOSITENTLCTB, /JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

OlLlIeHHBAaTh COOTBETCTBHE pe3y/bTaTa [/ U YC/IOBUSM, OOBSICHITD TTPUUMHBI
JNOCTYKeHUs] WK HeJOCTHXKeHUs pe3y/bTaToB esiTe/IbHOCTU, HaXO[UTh OIINOKY,
JlaBaTh OLIeHKY PUOOpPeTEHHOMY OITBITY.

CoBMecTHasi 1eATe/IbHOCTb:

TOHUMAaTh ¥ WCIIO/Ib30BaTh TTPeUMYITiecTBa KOMaHAHON W WHAWBHAYaTbHON
paboThl MpU pelleHUWA yueOHBIX 3a7ay, TIPUHAMATL I1ieJib COBMECTHOMU
JesiTe/IbHOCTH, TIJIAaHWPOBATh OpPraHW3al[Mi0 COBMECTHOM paboThl, pacrpepessiTh
BUJBI paboT, JOroBapyBaThCs, OOCY)KAAaTh TMpOIleCC M pe3yjabTaT pPabOTHI,
00600111aTh MHEHUSI HECKOJIBKUX JTFO/Ie1;

y4aCTBOBaTh B TPyMNOBBIX ¢opMax paboTel (06CyxmeHus,, 0OMeH MHEHHH,
«MO3TOBble IITYPMbl» W WHble), BBINOJHATb CBOK 4YacTb pabOThl U
KOODZIMHUPOBAaTh CBOW JEMCTBUS C JPYTMMHM WieHaMH KOMaHbl, OI|eHWBATh
KaueCTBO CBOETO BKJaja B OOIIMI MPOAYKT 10 KPUTEPHUSM, ChOpPMYTHPOBAaHHBIM
y4aCTHUKaMH B3aUMOZeCTBUSI.

INPEAMETHBIE PE3YJ/IBTATBI

K kon1ry 10 K/1acca o0yuaromuics HayYnTCs:

e CBOOOJHO OMeEpHUPOBATb OCHOBHBIMHM TIOHSATHSIMH CTEPEOMETPUU TIpH
peleHny 3a/ia4u U MPOBeJeHNU MaTeMaTUUeCKUX PacCy KIeHUH;

e TIPUMEHSATb aKCHOMbI CTEPEOMETPUU U CJIEACTBUSI M3 HUX TIPU PeLIeHUU
reoMeTpUUeCKUX 3a/ay;

e KjaccuUUMpOBaTh B3aWMHOE PAaCIO/io)KeHHe MPSMbIX B TMPOCTPAHCTBe,
TJIOCKOCTeH B MPOCTPAHCTBE, MPSIMbBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e (BOOOAHO oOmepupoBaTh TIOHSATHSMM, CBSI3aHHBIMH C  yIJlaMH B
TPOCTPAHCTBE: MKy TIPSIMBIMA B MPOCTPAaHCTBE, MEXy MpsSMOU U
TJIOCKOCTBIO;

e B0OOO/IHO OTIEpHUPOBAThH MOHATUSIMU, CBS3aHHBIMU C MHOTOI'DaHHUKaMU;



e (BOOOJHO pacro3HaBaTh OCHOBHBbIE BU/IbI MHOTOIDAaHHUKOB (TIpuU3Ma,
nMpaMu/ia, MPSIMOYTO/IbHBIN Tlapasiiesenurnes, Ky0);

e Kjaccu(UIMpPOBaTH  MHOTOTDAaHHUWKH,  BbIOMpasi  OCHOBaHHUS  [Jis
K/1accuduKalumy;

e (BOOOJHO oOlepUpoBaTh TIOHATUSMU, CBSI3aHHBIMH C  CeUeHHeM
MHOTOTPaHHUKOB TJIOCKOCTBIO;

*  BBINOJIHATh rapa’siiiesibHoe, L[eHTpaibHOe u OpTOrOHabHOe
MPOeKTUPOBaHKe (PUT'YP Ha TJIOCKOCTh, BBITIOMHATh U300pakeHusi GUryp
Ha TVIOCKOCTY;

e CTPOUTH CeUYeHUs MHOTOIPAaHHUKOB Pa3/IMUHbIMU MeTOJaMU, BBITIOTHSITh
(BBIHOCHBIE) TIJIOCKHME UepTeXKH M3 PUCYHKOB TPOCTBIX 0O0BEMHBIX (DUTYD:
BUJI, CBepXY, COOKY, CHU3Y;

e BBIUMCJIATH TUIOIIAAM  TIOBEPXHOCTeH  MHOTOTDAaHHUKOB  (TIpuU3Ma,
nyMpamMu/ia), reoMeTpu4ecKrx Tesl C mIpuMeHeHreM (hopMYJI;

e CBOOO/IHO OTIEPHPOBATh MOHATUSIMUA: CHUMMETPHsSI B TIPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTb CHUMMETPHH, LIEHTP, OCb U IJIOCKOCTb CUMMETPUU
urypsr;

e (BOOOJHO OMepupoBaTh MOHATHSMH, COOTBETCTBYIOIIMMH BeKTOpaM MU
KOOpAMHATaM B MPOCTPAHCTBE;

*  BBINOJIHATH JeUCTBUS HaJ| BEKTOpaMU;

e pemiaTh 3aZlaud Ha /IOKa3aTeJbCTBO MaTeMaTUueCKWX OTHOIIeHUd WU
HaxXOoX/leHWe TeoMeTpUUYeCKHUX BeJWYUH, MPUMeEHssi M3BeCTHble MeTObl
TIPU pelleHUM MaTeMaTUUeCKUX 3a/lay MOBBILLIEHHOTO M BBICOKOTO YPOBHSI
CJIOXKHOCTH;

e TPUMEHSTh T[IPOCTeHIIMe TIpOrpaMMHBIe CpeJCTBA U  3JIEKTPOHHO-
KOMMYHUKAILIMOHHbIE CUCTeMbI TIPU pellieHHH CTepeoMeTpruUeCcKuX 3aau;

e U3B/IEKaTh, IpPeoOpa3oBbIBaTh W WHTEPIIPETUPOBaTh UHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX TeOMEeTpUYeCKUX (urypax, TMpe/CTaBAeHHY0 Ha
yepTeXXax U pUCyHKax;

e T[pPUMEHSTh TIOJyueHHble 3HAHWS Ha TpPaKTUKe: CpaBHUBATb W
aHa/IM3UpOBaTh peasibHble CUTYal[uH, MPUMEHSITh U3yUeHHble TOHSITUS B
mpoLecce TOMCKa pelleHWs MaTeMaTHUuecku C(hOpMyJIMpOBaHHON
npo6sieMbl, MO/le/TMPOBaTh peasibHble CUTyallud Ha $3bIKe TeOMeTpHH,
WCC/IeJoBaTh TTOCTPOEHHbIE MO/ C MCIO0/b30BaHWeM reoMeTpUUeCKUX
TIOHATUM W TeopeM, armapaTta ajreOpbl, pellaTh MpakTHUeCKHe 3ajaud,
CBsI3aHHbIE C HaX0XK/IeHHeM TeOMeTPUUYEeCKUX BeJINUUH;

e UMeTb TIpe/iCTaB/ieHus] 00 OCHOBHBIX JTarax pPa3BUTHS TeOMEeTPUU Kak
COCTaBHOM 4YacCTH (PyH/1aMeHTa pa3BUTUSI TeXHOJIOTHH.

K koniy 11 Kiacca obydarouiics HayunTcs:



cBOOO/IHO OTepUpOBaTh TOHATUSIMM, CBS3aHHBIMU C L[UJIMHPUUECKOMH,
KOHMYeCKOW U cdepuueckorl TOBEePXHOCTSIMH, OOBSACHATb CMOCOObI
Moy YeHus;

OTepypoBaTh MOHATUSMU, CBSI3aHHBIMU C TeJlaMU BpallleHusl: [IUIUH/IPOM,
KOHYCOM, cepoli U 111apom;

pacrio3HaBaTb Tefa BpailleHus (LWIMHAD, KOHYyC, cdepa U 1Iap) |
O0BSICHATE CITOCOOBI TTOJTyUeHHs TesT BpallleH s

KJIaCCU(ULIMPOBATh B3aMHO€E Pacro/ioykeHue ceprl U MI0CKOCTH;
BBIUUC/IATh BEJUUMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB W Tes BpallleHus,
00BEMBI U TI/IOLIAZM TIOBEPXHOCTeH MHOTOTPAHHUKOB W Tesl BpalljeHus,
reoMeTpUUeCcKUX TeJl C IpuMeHeHueM GhopMyi;

cBOOO/IHO OTIEPUPOBATh TIOHATHSMH, CBSI3aHHBIMH C KOMOWHAI[USIMHU TeJl
BpallleHUs1 U MHOIOTPaHHUKOB: MHOTOTDaHHUK, BIMCaHHbIM B cdepy U
OnMCaHHbINA 0KOJI0 cdepsl, chepa, BIMCaHHAass B MHOTOTPAHHUK WJIH TeJIo
BpalleHus;

BBIUMC/ISITH COOTHOIIIEHHUS] MEXKTy TUIOIIAsIMHU TTIOBepXHOCTel 1 06bEMaMu
10ZI00HBIX TeT;

n300pakaTb u3ydaemble (UTYPhI, BBIMOIHATL (BBIHOCHBIE) TIIOCKHE
YepTeXXW U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (HUTYP: BHZ CBEpXY, COOKY,
CHU3Y, CTPOUTh CeUeHUsl TeJl BpallleHus;

W3BJ/IeKaTb, WHTEPIIPETUPOBaTh M MpeoOpa3oBbIBaTh HHGOPMALIUIO O
MPOCTPAaHCTBEHHBIX TeOMEeTPUUeCKUX (urypax, TMpeACTaBIeHHYI0 Ha
yepTe)kax U pUCyHKaXx;

cBOOO/JHO OTIePUPOBATH TIOHSATHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJ/IHATDH OTEepaLiuy HajZl BEKTOpaMu;

3a/|aBaTh MJIOCKOCTh YpPaBHEHHWEM B [1eKapTOBOM CUCTEME KOOp/JWHaT;
pelllaTh TeoMeTpHUUeCcKre 3a/laul Ha BbIUMC/IEHUE YTJIOB MeX/y MPSMbIMU
U TJIOCKOCTSIMHM, BbIYMCJ/IEHWE pAaCcCTOSTHUN OT TOUKM [0 TVIOCKOCTH, B
1]eJI0OM, Ha TIpUMeHeHre BeKTOPHO-KOOPAUHATHOI'O MeTO/a TP PelleHUY;
cBOOO/IHO OMepypoBaTh TOHATHSIMH, CBSI3aHHBIMA C JBW)KEHHEM B
TIPOCTPAHCTBeE, 3HaTh CBOMCTBA JABVKEHUU;

BBITIOJTHATh M300pa’keHHsT MHOTOTPAHHMKOB W TeJl BpallleHWs Tpu
rapa/yieJ;ibHOM  TIepeHoCe, 1[eHTPAJIbHOM CUMMETPUM, 3epKa/IbHOMU
CUMMEeTPUH, MPU TIOBOPOTE BOKPYT TMPSIMOM, TTpeoOpa3oBaHus 1o00us;
CTPOUThH CeueHHsi MHOTOTPaHHUKOB M Tesl BpallleHUsl: CeUeHUs I[UIUH/pa
(mapanienbHO Y MepHeHIMKY/ISIPHO OCH), CeueHHUs1 KOHyca (TlapasiienbHble
OCHOBAHUIO U MPOXO/SIIMe uepe3 BepIInHY ), CeUeHUs 11apa;
VICTI0/Ib30BaTh METO/bl TOCTPOEHUS] CEeUeHUM: MeTOJ CJe[iloB, MeTO[
BHYTPEHHEr 0 MPOeKTHUPOBaHKs1, METO/, TlepeHoca CeKyllleil MI0CKOCTH;



JTOKa3bIBaTb reOMeTpHUYeCKre YTBepP>KAeHUS;

TIPUMEHSITh TeoMeTpuueckre GhakTbl /s pellleHds CTepeoMeTpPUUeCcKuX
3a/lau, Mpe/ro/araroliX HEeCKOJbKO IIaroB pelleHus, eC/Ju YCIOBUS
TIpUMeHeHusI 3a/laHbl B IBHOM 1 HesIBHOI (hopMe;

peliaTh 3aJjaud Ha [l0Ka3aTe/JbCTBO MaTeMaTHYeCKUX OTHOIIeHUuN U
HaxOoXX/leHue TeOMeTpUUeCKHX BeJINUKH;

TIPUMEHSITh TPOTpaMMHbIE CPe/ICTBa M 3/7IeKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MPU PellieHUU CTepeoMeTpUUeCKUX 3a/1ay;

TPDUMEHSITb ~ TI0JlydeHHble  3HAaHWS Ha  MpPAKTUKe:  CpaBHUBATh,
aHa/IM3UPOBaTh U OLIEHUBATh peasibHble CUTYyal[uH, MPUMEHSITh U3yUeHHbIe
TOHATHS, TeOpeMbl, CBOHCTBAa B TIpollecce TIOMCKa  pellleHus
MaTemMaTUueCKd  cPOpMyIMpoBaHHOW  MpobsiemMbl,  MOJETUPOBATh
peanbHble CUTyallUM Ha sI3bIKe TeOMeTPUM, HCCAeiloBaThb MOCTPOeHHbIe
MOJielM C MCIIONb30BaHMEM TeOMeTpPUUeCKHX TOHSITUH U TeopeM,
anrapata aareOpel, pellath IPaKTHUYeCKHe 3a/laud, CBs3aHHBIE C
HaxoKJeHUeM reOMeTPUUeCKUX BeJTUUrH;

MMeTb TIpeZiCTaB/eHus] 00 OCHOBHBIX 3Talax pPa3BUTHUS TeOMETPHHM KakK
COCTaBHOM 4YacCTH (PyH/1laMeHTa pa3BUTUSI TeXHOJIOTHH.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/TIACC
KosinuecTBo 4yacos O/IeKTPOHHBbIE
Ne HaumeHoBaHuUe pasz/e/ioB U TeM (udpossbie)
n/n NporpamMMsbI Bcero Kontponnuer TpakTiyeckue oOpa3oBaTe/IbHBIE
€ paboThI padoThI pecypest
1 BBenenue B cTepeoMeTputo 23 1
9 BsaumHoe pacrionoxeHue MpsiMbIX B 5 1
TIPOCTPaHCTBe
3 [TapanienbHOCT MPSIMBIX U TIJIOCKOCTEN B 3
TIPOCTPaHCTBe
4 HepneH,quynﬂpHOCTL MPSIMBIX U 95
IIJIOCKOCTEeU B MPOCTPAHCTBe
YT/Ibl ¥ pacCTOSTHUS 16 1
MHororpaHHUKu 7 1
BekTops! B IpoCcTpaHCTBe 12
3 HOBTOPEHI/IE, 0000111eHre ¥ CUCTeMaTH3aIyst c 5
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0




11 KJIACC

Ko/mmuecTBo yacoB J/IeKTPOHHBIE
HaumeHoBaHMe pa3je/ioB U TeM (uudpossbie)
Ne m/m nporpamMMsbI Bcero Kontponbuer Tpaxruyeckue oOpa3oBaTe/IbHBIE
e padoThI padoThI pecypest
1 AHanuiTuyeckas reoMeTpus 15 1
5 [ToBTOpEHMe, o606u1eH1fe v 15 1
CUCTeMaTH3aLys 3HaHUU
OO6BEM MHOTOTpaHHUKA 17 1
4 Tesa BpalieHus 24 1
c [Tno1azu MOBepXHOCTH U 0OBEMBI 9 1
KPYTJIbIX Tejl
6 JBrxeHus 5 1
7 [ToBTOpeEHuMe, 0606H_[6Hlfe v 17 )
CUCTeMaTH3aLys 3HaHU!
OBUIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 102 8 0







IIOYPOYHOE IVIAHNPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosmuecTBO uacoB

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTHUecKue
padoThI

Jara
HU3yUueHU
f

JJIEKTPOHHBIe
nu¢poBbIie
o0pa3oBare/ibHbIE

pecypchbl

OcHoOBHBIe TIpaBuIa U300pakeHust Ha
PUCYHKe TJIOCKOCTH, Mapasjie/bHbIX
NpSIMBIX (OTPe3KOB), CepeJuHbI OTpe3Ka

[ToHATHSI CTEPEOMETPUU: TOUKA, MpsiMasi,
TIJIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
TripaBU/Ia W300pa’keHusi Ha PUCYHKe
TIJIOCKOCTH, TlapasuieTbHbIX TPSMBIX
(oTpe3koB), cepeZIMHbI OTPe3Ka

[ToHsITHSA: TIepeceKaroIuecs TVI0CKOCTH,
riepeceKarolyecs rnpsiMasi v TJIOCKOCTh;
TIOJTYTIDOCTPaHCTBO

[ToHsITHS: TIepeceKaroIrecst TVIOCKOCTH,
TiepeceKaroIyecs rmpsiMasi v TJI0CKOCTh;
TIOTyTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
TIPOCTEHIINX MMPOCTPAHCTBEHHBIX (QUTYP,
HeCYI[eCTBYIOLIMX 00BEKTOB

MHororpaHHUKH, U300paXkeHre
TIPOCTEHILINX TPOCTPAaHCTBEHHBIX (GUTyp,
HECYIIeCTBYHOIUX 00BEKTOB

AKCHOMBI CTePeOMeTPUH U TIepBbie




C/1eCTBUA U3 HUX

AKCHOMBI CTEPeOMeTPUH U TIepBbie
C/1e[ICTBUS U3 HUX

AKCHOMBI CTEPEOMEeTPUH U TIEPBbLIE
ciepctBys U3 HUX. CriocoObl 3aaHust
MIPSIMBIX U TJIOCKOCTEM B POCTPaHCTBeE.
O603HaueHust MPSIMBIX U TVIOCKOCTeH

10

M306pakeHe ceueHUH MUpamMK/Ibl, KyOa 1
TIPH3MBbI, KOTOPbIE TIPOXOZST Yepe3 ux
pébpa. M306pakeHue repeceveHust
TIOJTyYE€HHBIX TUIOCKOCTeH. PacKkpalBaHue
TIOCTPOEHHBIX CEUeHHH Pa3HbIMU IIBETaMU

11

M300parkeHre ceueHui MIpaMu/ibl, Kyoa u
TIPU3MbI, KOTOPBIE TTPOXOZSAT Uepe3 ux
pébpa. M306pakeHue repeceveHust
TIOTyYeHHBIX TUIOCKOCTeH. PacKpalBaHue
TIOCTPOEHHBIX CEUeHHH Pa3HbIMU IIBETaMU

12

M306pakeHue ceueHUH MUpamMK/Ibl, KyOa U
TIPH3MBbI, KOTOPbIE TIPOXOZST Uepe3 ux
pébpa. M306pakeHue repeceueHust
TIOTyYeHHBIX TVIOCKOCTeH. PacKpaiBaHue
TIOCTPOEHHBIX CeUeHUH pa3HbIMU L{BeTaMU

13

M306pakeHue ceueHHH MUpamMK/bl, KyOa U
TIPU3MBbI, KOTOpBIe IIPOXOJAT Uuepe3 ux
pébpa. M1306pa>keHre repeceueHust
T0JIyYeHHBIX TUVI0CKOCTel. PackpaiviBanue
MOCTPOEHHBIX CeYeHU Pa3HbIMU L[BeTaMH1

14

MerTop, cyiefjoB /1/isi IOCTPOEHHUs CeueHnm




15

Mertop, cyiefjoB /1/1s1 TIOCTPOEHUsI CeUeHUH.
CBolicTBa nepeceyeHU NMpsIMbIX U
TJIOCKOCTeM

16

Mertog, cnefioB [i/1s1 TOCTPOEHUs CeUeHU M.
CBoliCTBa nepeceueHny NpsIMbIX U
IIJIOCKOCTeN

17

[MTocTpoeHue ceueHuii B mupamuje, Kybe
10 TPEM TOUKaM Ha pébpax. Co3aHue
BBIHOCHBIX UePTeXXel U 3aIuCh I11aroB
TIOCTPOEHUSI

18

[TocTpoeHue ceueHuii B mupamue, Kyoe
10 TpéM TOUKaM Ha pébpax. Co3aHue
BBIHOCHBIX UepPTe)XXel M 3aIuCh 111aroB
TIOCTPOEHUSI

19

[TocTpoeHue ceueHuit B mupamuie, Kyoe
1o TpéM ToUKaM Ha pébpax. Co3aHue
BBIHOCHBIX YepTeXKel 1 3arucCh 111aroB
IOCTPOeHYS

20

[TocTpoeHKe ceueHU B TUpamMuie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTeXKel 1 3aricCh 111aroB
MOCTPOEHUS

21

[ToBTOpeHue nianumerpuu: Teopema o
TIPOTIOPIIMOHA/IBHBIX OTpe3Kax. [Tomobue
TPeyroJbHUKOB

22

[ToBTOpeHue nianHuMetpun: Teopema
Mewnesas. PacueThbl B ceueHUsIX Ha
BBIHOCHBIX YepTekax. VIcTopusi pa3BUTUSI




IJIAaHUMETPUH U CTepeOMETPUHN

23

KonTponbHast paboTa "AKCHOMBI
crepeoMeTpuu. Ceuenus"

24

B3aumHoe pacrionoxeHue MpsiMbIX B
nipoctpaHcTBe. CKpeluBaroIecs
nipsimble. [Ipr3HaKK CKpeLUBaroLUXCs
nipsimbix. [TapasenbHble NpsiMble B
TIPOCTPAHCTBE

25

TeopeMma o CylIleCTBOBaHUU U
eZIJMHCTBEHHOCTH MPSIMOU Tapasie/lbHOM
JIaHHOM TIPSIMOM, TTPOXOZSIIel uepe3 TOUKY
MPOCTPAHCTBA U He JieXKallleld Ha JJaHHOM
rpsiMoii. JleMMa o TiepeceueHUu
Tiapa’suie/IbHbIX MPSIMBIX T/IOCKOCTBIO

26

[MapaniesibHOCTB TpeX MpsIMbIX. Teopema o
TPEX Tapasule/bHbIX NPsMbIX. Teopema o
CKPEIUBAIOILUXCS TIPSIMBIX

27

[TapannensHOe IPOEKTUPOBAHKeE.
OCHOBHBIE CBOKCTBA 1apa/ule/IbHOTO
NpOeKTUPOBaHus1. MI300pakeHre pa3HbIX
¢buryp B napanienbHON NPOeKLU1

28

[JenTpanbHas npoekuus. Yroi C
COHarpaB/IeHHbIMUA CTOPOHAMU. YTOJI
MeXly NpsSIMbIMU

29

3a/laur Ha [I0Ka3aTeabCTBO U
WCCeloBaHue, CBsI3aHHbIE C
Pacro/ioXKeHrueM MpSIMbIX B POCTPAaHCTBE

30

[ToHsATHMSA: apanebHOCTb PSIMOM U




IIJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
Tapasule/IbHOCTH MPSIMOU U IJIOCKOCTH.
CaoricTBa napasnienbHOCTH NPSIMOU U
IJIOCKOCTH

31

['eoMeTpHrueckye 33/lauy Ha BBIYUCIEHHE U
[I0Ka3aTe/IbCTBO, CBSI3aHHBIE C
TIapasiIe/IbHOCTBIO TIPSIMBIX U TUIOCKOCTEH
B TIPOCTPAHCTBe

32

[TocTpoeHMe ceueHus], TPOXOASALLErO Uepes
[JAHHYIO TPSIMYIO Ha uepTexxe U
rapasiie/IbHOro pyroy npsamou. Pacuér
OTHOILIEHUH

33

[MapaniesbHasi MPOEKLIYsI, IPUMeHeHHe
JUTsI TIOCTPOEHUSI CeueHu Kyba 1
napasuienenurneza. CBolicTBa
Triapa’uiesienure/ia i pu3Mbl

34

[TapannensHbie I0CKOCTU. [Ipr3HaKU
rapasijie/ibHOCTU JBYX TJIOCKOCTeN

35

Teopema 0 TlapasieIbHOCTH U
eIMHCTBEHHOCTH TUIOCKOCTH, TTPOXO/SIIEH
yepe3 TOUKY, He TIPUHAZJIEXKAILYI0 JaHHON
TIJIOCKOCTH U CJIe[ICTBUS U3 Heé

36

CaoiicTBa napasiebHbIX IIJIOCKOCTEH: O
rapasiie/IbHOCTH NPSIMBIX [TepeceveHust
TIpU [lepeceuyeHuny IByX MapasjiebHbIX
MIJIOCKOCTEN TpeThen

37

CBolicTBa NapasiiebHBIX TI0CKOCTeN: 00
OTpe3Kax Iapasljie/ibHbIX MPSMBbIX,




3aK/TFOUEHHBIX MEX/Y Tapasuie/IbHbIMU
TUIOCKOCTSIMU; O TIepeceueHry MpsiMOU ¢
JIBYMSI TTapasuie/TbHbIMU TVIOCKOCTSIMU

38

[ToBTOpeHue: Teopema [Tudaropa Ha
IIJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIbHOT'O TPeyTOJIbHUKA

40

CaoiicTBa Kyba 1 MpsiMOyTrojibHOr0
riapasuiesienure/ia

41

BoruncieHue MH OTPe3KOB B Kybe 1
NIPSIMOYTOJIbHOM MapaJuienienuresie

42

[TepnieB MKy ISIPHOCTD NPSIMOU U
r10ckocTu. [IpusHak
NepreHUKYy/IIpPHOCTH NIPIMOM U
IIJIOCKOCTH

43

[TepnieB MKy ISIPHOCTD NPSIMOU U
r10ckocTu. [1pusHak
TNepreHUKY/IIPHOCTH NIPIMOY U
IIJIOCKOCTH

44

Teopema 0 Cy11leCTBOBaHUU U
eJMHCTBEHHOCTH NPSMOW, NTPOXOASLIeN
yepe3 TOUKY MPOCTPaHCTBA U
MepreHuKYISIPHOU K IJIOCKOCTH

45

[TnockocTy U nepneHAUKY/sipHbIe UM
NpsiMble B MHOTOTPaHHUKaX

46

IInockoctu u neprneHauKyJ/sipHbIe UM
MnpsAMbie B MHOI'OI'PaHHUKAX

47

[TepieH UKy P M HAKJIOHHAS.




[TocTpoeHne neprnieHUKyIspa U3 TOUKW Ha
MpSIMYO

[TeprieHAWKY ISP U HAK/IOHHAS.

48 [TocTpoeHue neprieHAUKY/IIpa U3 TOUKU Ha
NIPSMYIO

49 Teopema 0 Tpéx nepreHAUKYJ/IsIpax
(mpsiMast ¥ obpaTHast)

=0 Teopema 0 Tpéx neprieHAUKYJ/IsIpax
(mpsiMast ¥ obpaTHasi)

51 Yron mexzay CKpelBarLUMUCs
NpPSIMbIMHU
[Touck neprneHANKYJ/IIPHBIX MPSMBIX C

52 TIOMOLLIBIO TepIIeHAUKY/ISIPHBIX
TMIJIOCKOCTeMN

53 OpTroroHanbHOe IPOEKTUPOBaHUE
[TocTpoeHue ceueHuii Kyba, MPU3MbI,

54 MpaBU/IbHOM MUPAMU/IbI C TIOMOII[BIO
OpPTOTOHATbHOM MPOEeKLIUU
[TocTpoeHue ceueHuii Kyba, MpU3MbI,

55 NIPaBU/ILHOM NMHMPaMU/bI C TOMOLLBIO
OpPTOTOHA/TbHOM MPOEKLIUU
CuMMeTpuUs B MPOCTPAHCTBE

56 OTHOCHTEJILHO IJIOCKOCTH. [1nockoctu
CUMMEeTpHI B MHOTOTDaHHUKAX

57 [Tpu3Hak neprneH UKyISIpPHOCTH NIPIMOY U
MIJIOCKOCTH KaK C/1e[iCTBUE CUMMeTPUH

58 IIpaBubHBIE MHOTOTPaHHUKU. Pacuér

paCCTOHHI/II\/’I OT TOUKH 10 IIJIOCKOCTHU




59

IIpaBuibHBIE MHOIOTPaHHUKU. Pacuér
PacCTOSTHUM OT TOYKH ZI0 TVIOCKOCTH

60

Crnioco6bl OMyCTUTH MeprIeHJUKYISPbI:
CUMMEeTPpUS1, CIBUT TOUKH 110
rapasijieJ;ibHOM NpsIMOu

61

CBUT TI0 HerapaJisie/IbHOM TIPSIMOHA,
r3MeHeHHe PacCTOSTHUN

62

KonTponbHas pabota "B3aumHoe
pacronokeHue MpsiMbIX U MJIOCKOCTEeM B
MpoCTpaHcTBe"

63

[ToBTOpEHUE: Yo/ MeXAY NPSIMBIMUA Ha
TIJIOCKOCTH, TPUT'OHOMETPUSI B
NIPOM3BO/IbHOM TPeyro/ibHUKE, TeopeMa
KOCUHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpeLMBaroLLMMUCS NIPIMBbIMU B
TIPOCTPaHCTBe

65

FEOMETpI/ILIeCKI/Ie MeTO/bl BEIUMC/I€eHUA
yrja Mexxay IpsAMbIMKU B MHOTI'OTPaHHHKAX

66

[ByrpaHHbiii yron. CBOMCTBO JIMHEMHBIX
YTJIOB IBYTPAHHOTO yTJIa

67

[TepnienuKynsipHbIe r0ckocTy. CBOMCTBA
B3aUMHO TepPIIeHUKY/ISPHBIX M/I0CKOCTeN

68

[Tpu3HaK neprieHAUKYasIpHOCTH
IUIOCKOCTeH; TeopeMa O MpsiMOii
repeceyeHus [IByX IJIOCKOCTeN
nepreH/IMKYyJIsSPHBIX TPeTbel MI0CKOCTH

69

[IpsiMoyTo/bHBIN Mapasienenunes; Kyo;




V3MepeHUs], CBOMCTBA NPSIMOYTOJILHOTO
napasuiesienureza

70

Teopema 0 AuaroHaau NpsSIMOYTOJILHOTO
napa’sijiesieniunesia u cyie[icCTBUe U3 Heé

71

CrepeoMeTpuuecKre U NpUK/IaZHble
3a/lau, CBsI3aHHbIE CO B3aUMHBIM
pacronoKeHueM MpsIMbIX U MJIOCKOCTH

72

[ToBTOpEHMe: CKpellMBaloIIecs NpsIMbIe,
riapasuiesibHble TVIOCKOCTH B CTaH/JapTHBIX
MHOT'OrpaHHUKaX

73

[Tapa napasienbHBIX TIJIOCKOCTEN Ha
CKPeLIMBaIOIIUXCS TPSIMbIX, PaCCTOSTHUE
MeXXJy CKpellUBarOILMMUCS TIPSIMBIMU B
MPOCTBIX CUTYaLIUSIX

74

PaccTosiHMe OT TOUKH /10 TIJIOCKOCTH,
PacCTOsiHKE OT TPSIMOM /10 TIOCKOCTH

75

BbruniciieHue pacCTosSHUN MeXAy
CKpellMBaoIMUCS TIPSIMBIMU C
MOMOLLBIO TIePIIeHUKYJISIPHOU MTJIOCKOCTH

76

TpéxrpaHHbI{ yroJs, HepaBeHCTBa JJ1sl
TpexrpaHHsbIX yrioB. Teopema ITudaropa,
TeopeMbl KOCUHYCOB U CUHYCOB [i/Is1
TPEXICpaHHOro yria

77

OnemMeHThI ChepruecKoi reoOMeTpUH:
reofie3uueckue TMHAN Ha 3eMJie

78

KonTponbHast paboTa "Y1l U
paccrosiHus"

79

CucremaTtu3sanus 3HaHuM "MHOrorpaHHUK




U ero 3/1eMeHTHI"

ITupamupa. Bugel nupamu. [IpaBuibHas

80 1
nvpamu/a

81 ITpusma. [IpsimMasi ¥ HaKJIOHHAs TIPU3MBI. 1
IIpaBunibHasg npu3ma

82 [Ipsimoli napasnnenenunes, 1
TIPSIMOYTOJTbHBIN Tapasuienenurnes, Kyo

a3 Brinyksble MHOrorpaHHuky. Teopema 1
Ouinepa
Beinyksisle MHOrorpaHHuku. Teopema

84 Ounepa. [IpaBunbHbIE U TOTyIIPABU/IbHBIE 1
MHOT'OTPaHHUKHU

85 KonTponbHast paboTa "MHOrorpaHHUKH'" 1

86 [ToHsiTHE BeKTOpa Ha IJIOCKOCTU U B 1
TIPOCTPaHCTBe

87 CymMmma BeKTOpOB 1

88 PasHoCTb BeKTOpPOB 1

89 [IpaBuno napasnnesnenunezna 1

90 YMHOKeHHe BeKTOpa Ha UYKCJio 1
Pa3noykeHue BeKTOpa 110 6a3ucy Tpéx

91 BEKTOPOB, He JIe)Kall[uX B OJHOM 1
MJIOCKOCTH

92 CkasisipHOe Tipou3sBe/ieHre 1

93 Beiuncnenue yria Mexxly BeKTOpamMu B 1
MPOCTPaHCTBe

94 [TpocrTeiiive 3afaur ¢ BeKTOpaMu 1

95 [TpocrTeiiive 3afaur ¢ BeKTOpaMu 1




96 [Tpocretimme 3ajaun C BEKTOpaMu 1
97 [TpocrTeiiive 3asaun C BEKTOpaMu 1
98 O06o006111eHre ¥ cCTeMaTH3allvs 3HaHUH 1
99 O06o011ieHMEe ¥ CUCTeMAaTH3al|sl 3HaHUH 1
100 WToroBast KOHTposibHast paboTa 1
101 VToroBast KOHTpOJIbHast paboTa 1
102 O06o00611eHMe ¥ cUCTeMaTH3allvs 3HaHUH 1
OBLIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




11 KJIACC

Ko/muecTBo yacos 1 JJIEKTPOHHBIe
ara
nu¢poBbIie
Ne i/m | Tema ypoka KontpoabHuble | IlpakTHueckue | H3y4YeHH 5
Bcero ABOTLI a6OTEI a oOpa3oBare/ibHbIE
P P pecypchbl

1 [ToBTOpeHue Tembl "KoopauHaTel BeKTOpa 1

Ha IJIOCKOCTH U B TIPOCTpaHCTBe"
9 IToBTOpeHue Temsl "CkasspHOe 1

[pou3Be/ieHre BeKTOpoB"
3 IToBTOpeHue TeMb! "BrlunciieHve yria 1

MeJKJy BeKTOpaMH B IIPOCTpaHCTBe"
4 [ToBTOpEHMe TeMbl Y paBHeHUE NPSMOU, 1

MPOXOZSIIeN uepes Be TOUKKU"
c YpaBHeHUe TJI0CKOCTH, HOpMaJlb, 1

ypaBHeHMe TUIOCKOCTH B OTpe3Kax
6 YpaBHeHue I/I0CKOCTU, HOpMaJlb, 1

ypaBHeHUe TUIOCKOCTU B OTpe3Kax
7 BekTopHoe ripou3ssezieHue 1
3 JIuHeliHble HepaBeHCTBa, JIMHeHHOe 1

rporpaMMypoBaHue
9 JIuHeliHbIe HepaBeHCTBA, JIMHEUHOe 1

NporpaMMHpOBaHue
10 AHanuTAYeCcKre MeTopl pacuéTa yria 1

MeXX/ly NPSIMBIMU B MHOT'OI'DaHHUKAaxX
1 AHaUTAYeCKre MeTopbl pacuéTa yria 1

MEXAYy IIJIOCKOCTAMH B MHOT'OI'PAHHHKAX




@opMysia pacCTOSIHUS OT TOUKHU [0

12 TJIOCKOCTU B KOOpAUHATax

13 HaxorkeHve pacCTOSSHUM OT TOUKH 10
TIJIOCKOCTH B KyOe

14 HaxoskJjeHre pacCTOSSHUM OT TOUKHM 10
TJIOCKOCTH B MIPABU/IbHOM MUpaMu/ie

15 KonTposnbHas paboTa "AHanuthueckas
reomeTpus"

16 CeueHus1 MHOTOT'PaHHUKOB: CTaHJapTHbIE
MHOT'OTPaHHUKHA

17 CeueHus1 MHOIOTPaHHUKOB: MeTO/, C/Iel0B
CeueHust MHOTOTPaHHUKOB: CTaHJapTHbIE

18 TUVIOCKOCTH, MepecevyeHurs NpsiMbIX U
TIJIOCKOCTeH

19 [TapanienbHbie MPsIMbIe U TIJIOCKOCTH:
rapasuiesibHble CeueHust

20 [TapannenbHble psiMble Y TIJIOCKOCTH:
pacyéT OTHOLLIEHUM
[TapasnnenbHble nIpsiMble Y TIJIOCKOCTH:

21 YIJIbI MEXY CKpeLlUBaroLUMUC
MPSAMbIMUA
[leprieHAUKYISIpHBIE TIPSIMbIE U

2 IJIOCKOCTU: CTaHJapTHBbIE Tapbl
MeprneHAuKY/ISIPHbIX TJIOCKOCTeH U
MPSIMbIX, CAMMETPUM MHOI'OTPaHHUKOB
[TeprieHAUKYISIpDHBIE TIPSIMbIE U

23 IVIOCKOCTH: Teopema O Tpex

neprieHIMKyisipax




24

[TeprieH UKy IIpHBIE NIPSIMBIE U
MJIOCKOCTH: BBIUMCJIEHHUS [JIVH B
MHOTOTpaHHUKax

25

[ToBTOpEHue: mIoLaau
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /I/IsT
rIomazed, coobpakeHus moo0us

26

[ToBTOpEHME: TIIOLAIN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /I/IsT
nioiaield, coobpa)keHus MO100uUs

27

[ToBTOpEHMeE: TIIOLaaN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /17IsT
rjioiazield, coobpaykeHus 1o100Us

28

TT101aiu CeUeHUH MHOTOTPaHHUKOB:
T/IOILA/IK TTIOBEPXHOCTEH, pa3pe3aHusi Ha
4yacTu, coOoOpakeHUs MTOA00Ms

29

[Tnoujagu ceyeHN MHOTOTPaHHUKOB:
T/I0IIA/IA TIOBePXHOCTeH, pa3pe3aHus Ha
YyacTH, COOOpa)keHus OA00uUs

30

KoutpospHas pabota "[ToBTopenue:
MHOTOTPaHHUKH, CeYeHUsI
MHOI'OrPaHHUKOB"

31

O6BéM Tena. O6beM MPSIMOYTOTBHOTO
Triapajuiesienuresia

32

3ayaun 00 yiBoeHUH Kyba, 0 KBajipaType
Ky0a; 0 TPHUCEKI[UH yT/a

33

CrepeoMeTpuueckue 3aJjauu, CBsI3aHHbIe C
00BEMOM TIPSIMOYTOJTBHOTO
riapasuiesienure/ia




[TpuknazHble 3aauu, CBSI3aHHbIE C

34 BBIUKC/IeHHeM 00bEMa MPSIMOYTOJTBHOTO
rapasuiesienureza

35 OO6BEM MpsIMOI TIPU3MBI

36 CrepeomeTpuueckue 3a/jauu, CBsi3aHHbIE C
BbIUHC/IeHHeM 00BEMOB TIPSIMO TTPU3MBI

37 [TpuknajHble 3a/jauu, CBI3aHHBIE C
00BEMOM TIPSIMO¥A TTPU3MBI
BeruriciieHre 00bEMOB TeJsT C TIOMOIIIBIO

38 orpezie/iEHHOTO UHTerpana. O6béM
HAaKJIOHHOU MPU3MBI
BhruricieHre 00bEMOB TeJl C IIOMOIIBIO

39 orpeie/iEHHOTO UHTerpana. O6BEM
MMpaMU/bI

40 dopmyna o6béma mupamupbl. OTHOLLIEHNe

'b€MOB MHMPaMy, VM yTJIOM

00beMO a c o0 )

41 dopmysia 06béMa rpamMubl. OTHOILIEHHE
00beMOB MUPaMu/, C 0OIIUM YTJIOM

4 CrepeomeTpuueckue 3a/auy, CBsi3aHHbIE C
00bEMaMU HaK/IOHHOM TIPU3MBbI

43 CrepeomeTpuueckue 3a/auy, CBsi3aHHbIE C
00bEMaMu MUpaMU/ibl
I[MpuknagHbie 3azauu 1o TeMe "O0bEMBI

44 Tes1", CBA3aHHbIe C 00HEMOM HAK/IOHHOU
MPU3MBbI

45 [MpuknagHbie 3agauu 1Mo TeMe "OO0BEMBI

Tes", CBsI3aHHBIE C 0OBEMOM MUPAMU/IBI




[TpumeHeHre 00BEMOB. Brruncienue

46 PacCTOSIHUS 10 TUIOCKOCTU

47 KonTtponbHas pabota "O0bémM
MHOTI'OTpaHHUKA"
LlunuHapuueckas OBepXHOCTD,

48 obpa3syrorye I[UINHPUUeCKOH
MOBEPXHOCTH

49 Hunmuuzap. [IpsiMoii KpyroBo# LUIUHAP.
[Tnomagb MOBEPXHOCTH LIW/IMHJPA

50 KoHuueckasi ToBepxXHOCTb, 06pa3yroliue
KOHWUeCKOM roBepxHOoCTU. KoHyc

51 CeueHue KOHyCa IJIOCKOCTBIO,
rapasisieJibHOM MJIOCKOCTH OCHOBaHUS

£o YceuéHHbIi KOHyC. M300pa>keHne
KOHYCOB U YCeUEHHbIX KOHYCOB

c3 [Tno1jazb 6OKOBOIM TTOBEPXHOCTH U
TIO/THOM TTIOBEPXHOCTH KOHYyCa

c4 [Tno1ae 60KOBOM TOBEPXHOCTH U
T10JIHOU [TOBEPXHOCTH KOHYCa
CrepeoMeTpUuuecKue 3aJjauu Ha

55 JI0Ka3aTe/IbCTBO U BLIUHC/IEHHE,
MOCTPOEHUEM CeUeHUM I[UNH/Pa, KOHyCa
CrepeomeTpuyeckue 3a/auv Ha

56 JI0Ka3aTe/bCTBO U BBHIUHC/IEHNE,
MOCTPOEHUEM CeUeHUM L[UINH/Pa, KOHyCa

£ [TpuknagHble 3a/jauu, CBs3aHHbIE C

LUTUH/IPOM




58

[TpuknazHble 3aauu, CBSI3aHHbIE C
LATUHAPOM

59

Cdepa u map

60

[Tepeceuenuie cdepsl 1 1mapa ¢
TI0CKOCThI0. KacaHue 1iapa u cepbl
TJIOCKOCTBI0. B 1 n3o6pakeHue 11apa

61

[Tepeceuenue cdepsl U 11apa C
rockocThio. Kacanue 1iapa u cepbl
TIJIOCKOCTBI0. Byl 1 u3obpakeHue 11apa

62

YpaBHeHue cdepsl. [1nomagas cdepsl u eé
yacTeu

63

Cummetpus chepsl U 111apa

64

CrepeoMeTpuueckue 3aJjaud Ha
JI0Ka3aTebCTBO U BhIUMC/IEHHE,
CBsi3aHHBIE CO cepoii U 11apoMm,
TOCTPOEHUEM UX CEUEHHUH TIIOCKOCTBIO

65

CrepeoMeTpuueckue 3aJjau Ha
JI0Ka3aTebCTBO U BbIUKC/IEHHE,
CBsI3aHHBIe CO c(hepoii U 111apom,
TOCTPOEHUEM UX CEeUEeHHUH TIIOCKOCTBIO

66

[pukiafHbIe 3a/auM, CBsI3aHHBIE CO
cdepoii U 11apom

67

[ToBTOpEeHMe: OKPY>KHOCTb Ha TVIOCKOCTH,
BBIUKC/IEHUS B OKPY>KHOCTHU, CTaHapTHbIe
nozoous

68

Pa3nuunbie KOM6I/IHaL[I/II/I TeJI BpallleHUs 1
MHOI'OrpaHHMKOB

69

3amauu no Teme "Tesia U NOBEPXHOCTU




BpaleHus"

70

3agaun o teMe "Tesa U IOBEPXHOCTH
BpaieHus"

71

KonTposnbHas pabota "Tena u
TOBEPXHOCTU BpallleHus"

72

O6béM 1umuHgpa. Teopema 06 06bEMe
MIPSIMOTO LIWIMH/PA

73

BrruniciieHre 00bEMOB TeJT C TIOMOIIIBIO
oripeieIéHHOTO UHTerpana. O6BEM
KOHyCa

74

I[Tnoraau GOKOBO M ITOTHOM
TOBEPXHOCTH KOHYCa

75

CrepeoMeTpuuecKye 3a/jauu, CBSI3aHHbIE C
BbIUHC/IEHHEeM 00BEMOB IIWTMH/IPA,
KOHyCa

76

[TpuknagHbie 3a7aun 110 TeMe "OOBEMBI U
TI/I011a [ TIOBepXHOCTel Ten”

77

OO6BEM I1apa U MapoOBOT0 CEKTOPA.
Teopema 06 06béme 11apa. ITlnomags
cdepbl. CTepeoMeTpUUECKHE 33/1aUH,
CBSI3aHHbBIE C BBIUMC/IEHHEM 00bEMOB
111apa, IapOBOT0 CErMEHTA U IIapOBOT0
ceKkTopa

78

[MpuknagHbie 3a7aun 110 TeMe "OOBEMBI
Tes", CBsi3aHHbIe C 0OBEMOM 111apa U
noaAbo ceprl. COOTHOIIEHUS MEXAY
TJIOIIAZISIMU TTIOBepXHOCTel U 06bEMaMu
MOAI00HBIX Tej




79

[TopoOHBIe Tema B MPOCTPAHCTBe.
M3meHeHMe 00bEMa TIpH 1O[00MH.
CrepeoMeTpuueckue 3aJjauu, CBS3aHHbIe C
BbIUKC/IeHeM 00bEMOB TeJl U TIoLaZieit
MOBEPXHOCTeN

80

KontponbHas pabora "ITnomaam
MOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX Te"

81

[BrkeHHs mpocTpaHcTBa. OTOOpaykeHHsI.
[BwkeHust u paBeHCTBO ¢uryp. Obime
CBOMCTBA JABW>XKEHUM

82

Bubl ABW>KeHU: TlapasiiebHbIN
MepeHoc, 1IeHTpa/ibHasi CAMMETPHS,
3epKajibHasi CAMMETPHSI, [IOBOPOT BOKPYT
TIpSIMOiA

83

[Tpeobpa3oBanust mo06us. [Tpsimast u
cdepa Siinepa

84

FeOMeTpI/IHECKI/Ie 3d4d4YM1 Ha IIpUMeHeHNne
ABH)KeHHUA

85

KoHTtponbHas pabota "BekTopsl B
IpoCTpaHcTBe"

86

Ob6o01arotee moBTopenye 11 MoHATHN U
MeTO/Zl0B Kypca reoMetrpuu 10-11
KJIaCCOB, CUCTeMaTU3aL1s 3HaHUM:
"[TapanienbHOCTD MIPSIMBIX U TIJIOCKOCTEN
B [IPOCTpaHCTBe"

87

O6ob6maroriee moBTopeHue 11 moHATHI U
MeTO/l0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTeMaTH3alysl 3HaHU:




"BekTopsl B rpocTpaHcTBe”

88

O6ob6maroree moBropenye 11 moHATHI U
MeTO/Zl0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTeMaTU3aL1s 3HaHUM:
"BekTophbI B IpocTpaHCcTBe"

89

O6ob6maroliee moBTopeHue 11 moHATHI U
MeTOZI0B Kypca reometpun 10-11
K/IaCCOB, CHCTeMaTH3al[ysl 3HaHUM:
"O6BeM MHOTOIpaHHHKA"

90

O6ob6maroiijee moBTopeHue 11 moHATHI U
MeTO/I0B Kypca reometrpuu 1011
KJIaCCOB, CHCTeMaTH3alisl 3HaHU:
"O6beM MHOTOTpaHHHKA"

91

O6o6maroiijee moBTopeHue 11 moHATHI U
MeTO/ZI0B Kypca reometrpuu 1011
KJIaCCOB, CMCTeMaTHU3aL1si 3HaHM:
"[To1an TIOBEPXHOCTU U 00BEMBI
KPYTJIbIX Tes"

92

O6oo0ratoriee moBTopeHye 11 MOHATHH U
MeTOZI0B Kypca reometrpuu 1011
KJIaCCOB, CMCTeMaTHU3aL1si 3HaHU:
"[To1aAn IOBEPXHOCTU U 00BEMBI
KPYIJIbIX Tes"

93

HToroBasi KOHTpOJIbHasi paboTa

94

WtoroBast KOHTpOJIbHAsE paboTa

95

[ToBTOpEHMe, 06001I[eHIE U
CUCTeMaTH3alysi 3HaHUU

96

WcTopusi pa3BUTUS CTePEOMETPUU KaK




HayKU U eé posib B pa3sBUTUU
COBpPEeMEHHBIX UH)XEeHepHbIX U
KOMITbFOT@PHBIX T€XHOJIOTHUH

VcTopus pa3BUTHS CTePEOMETPUU KaK
HayK{ U eé poJib B Pa3BUTHU
COBpPEMEHHbIX UH)XEHePHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

97

WcTopusi pa3BUTUS CTepEOMEeTPUU KaK
HayKu U eé po/ib B pa3BUTHUU
COBpPEMEHHBIX UH)KeHePHbIX U
KOMITbIOTEPHBIX TeXHOJIOTHI

98

VcTopusi pa3BUTUS CTePEOMETPUU KaK
HayKu U eé po/ib B pa3BUTHUU
COBpPEMEHHBIX UH)KeHePHbIX U
KOMITBIOTEPHBIX TeXHOJIOTHI

99

VcTopus pa3BUTHsI CTepEOMETPHH KaK
HayKU U e€ POJib B Pa3BUTHU
COBpPeMeHHbBIX UHXKeHePHbIX U
KOMIIbIOTEPHBIX TEXHOJIOTHM

100

VicTopusi pa3BUTUS CTepeOMeTPUU KaK
HayKH U eé po/ib B pa3BUTHUU
COBpPeMeHHbBIX UH)XeHepHBIX U
KOMIbIOTEPHBIX TEXHOJIOTMU

101

VicTopust pa3BUTUS CTepeOMeTPUU KaK
HayKH U eé po/ib B pa3BUTHUH
COBPEMEHHbBIX UH)XEHePHbIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

102

OBHIEE KO/IMYECTBO YACOB I10

102




I[TPOI'PAMME
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