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IIOACHUTEJIBHASA 3AIIMCKA

l'eomeTpusi sBAsieTC OJHUM W3 0a30BBIX KYpPCOB Ha YPOBHE CpeJHEro
o011ero 06pa3oBaHus, Tak KaK 00eCreurnBaeT BO3MOYKHOCTb U3yUeHUsl AUCIIUTUINH
eCTeCTBEHHO-HAayYHOW HarpaB/ie€HHOCTH W TIpeJIMETOB T'YMaHUTApHOTO LMKJa.
[TockonbKy  JIoTUUeCKOe  MblllieHWe,  dopMupyemMoe  TpH  U3yYeHUH
00yUaroIUMHCS TTOHATHHNHBIX OCHOB I'€OMETPHH, TIPU [0Ka3aTe/lbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKH JIOTUUECKUX YTBEeP)KAEHUM TIPU PellleHUd TeOMeTpUYecKux
3a/lay, YMeHWe BbIIBUraTb U OINpOBEpraTb TUIIOTE3bl HENOCPeJCTBEHHO
WCTIO/Ib3YIOTCSI TIPDU peIlleHUM 3a/iau eCTeCTBeHHO-HAYYHOTO IMK/a, B YaCTHOCTU
bur3nueckux 3azau.

Llenb ocBoeHusi MporpaMMbl yue6HOT0 Kypca «['eomeTpusi» Ha yriay01éHHOM
ypOBHE — pasBUTHE WHUBUAYAJbHBIX CIOCOOHOCTeH O00yYaroIuxcsi Tpu
M3yueHUM reoMeTpPUH, KaK COCTaBJISIIOIel rpegMeTHOM obsactu «MaTtemaTrka 1
uHpopMaThKa»  depe3  obecrieueHWe  BO3MOXKHOCTM  TpuobpeTeHusi U
WCIIO/b30BaHusI  Oojlee  T/IyOOKMX TeOMETPUUYECKUX 3HAaHUM U JeHCTBUH,
CeLMPUUHBIX TeOMeTPUH, U HeOOXOAUMBIX [jis yCIelIHOro podecCHoHaNTbHOTO
oOpa3oBaHusl, CBS3aHHOTO C UCII0J/Ib30BaHUEM MaTeMaTHKH.

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

pacilpeHye MpeACTaBleHUs] 0 TeOMETPUM Kak YaCTh MUPOBOUM KY/IbTYPhI U
dbopmMUpoBaHre 0CO3HAHUS B3aUMOCBSI3U reOMEeTPUU C OKPY KatoIIIM MUPOM;

dbopMupoBaHue TpeACTaBAeHUsI O TIPOCTPAHCTBEHHbIX (Urypax Kak o
BOKHEUIIIMX MaTeMaTUUeCKUX MOJesIsiX, TMO3BOJISIIOIIUX OMUChIBaTh W M3y4daTh
pa3Hble SIBJIEHUSI OKPY>KatoILlero Myupa, 3HaHve MOHSITUMHOTO arirapaTa 1o pasfeiny
«CrepeomeTpusi» yuebGHOr0 Kypca TeOMeTpUH;

dopMupoBaHMe ~ yMeHMsI  B/afleTb ~ OCHOBHBIMU  TIOHSTUSIMH O
TIPOCTPAaHCTBEHHbIX (Urypax W UX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TeOpEM,
dbopMyn1 U yMeHHWe UX NPUMEHSITb, YMEHHUs [JOKa3blBaTb TeOPEMbl W HaxXOJWUThb
HecTaHJapTHbIe CIIOCOOBI pellieHus 3a/ay;

dbopMUpoBaHre YMeHUsT pacrio3HaBaTh Ha yepTekaxX, MOJIe/isiX U B PeaibHOM
MHpe MHOTOTDaHHMKM W Teja BpallleHusi, KOHCTPYUpPOBaTb TreoMeTpUuecKue
MO/Ie/y;

dbopMUpoBaHre TIOHMMaHUSI BO3MOYKHOCTM aKCMOMAaTUUeCKOTO IMOCTPOEHUS
MaTeMaTU4YeCcKuX Teopuid, (popMUpOBaHWe TOHUMAaHUsSI POIM aKCUOMAaTHUKU TIpU
TIPOBe/IeHNH PaCCY>KIeHWH;

dbopMUpOBaHre yMeHUsl BafleTh MeTOJaMu J0Ka3aTelbCTB W aJrOPUTMOB
pellieHus, YMeHUs WX TPUMEHSITh, ITPOBOJUThL [J0Ka3aTe/ibHble PacCy>KJeHUusl B
X0/le pellleHUs] CTepeoMeTpUUeCKUX 3a/iau 1 3a/lau C MPAaKTUYeCKHUM COZieprKaHueM,
dbopmMupoBaHre TIpe/CTaBleHUss O HeoOXOAUMOCTH  JOKa3aTe/lbCTB  TIpH



000CHOBaHWY MaTeMaTUUeCKHX YTBEP)KeHUM U PO/ aKCUOMaTUKH B TIPOBeJIeHUU
JeAYKTUBHBIX PacCy KJeHWMH;

pa3BUTHE U COBEPIIEHCTBOBAHWE WHTE/JIEKTYalbHbIX W TBOPYECKUX
criocoOHOCTeM 00yYaroluXcsi, TT03HaBaTeIbHOM aKTUBHOCTU, WCC/Ie[0BaTeIbCKUX
yMeHUl, KpUTUYHOCTH MBILILJIeHHs], UHTepeca K U3yYeHUI0 TeOMeTpuY;

dbopmupoBaHre (PYHKIIMOHA/JIbLHOW TPaMOTHOCTH, PeJIeBaHTHOW TeOMeTpHHU:
YMeHUsI pacrio3HaBaTh IIPOSIBJIEHUSI TEeOMETPUUYECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEeN B PeaslbHbIX >KU3HEHHBIX CUTYalUsiX U TMPU U3YUEeHUU [IPYTUX
yueOHBIX TpeAMeTOB, TMPOSIBJeHUs 3aBUCUMOCTeM W  3aKOHOMEpHOCTeH,
MO/Ie/IMPOBAHUsl peabHbIX CUTYalWid, MCCIel0BaHUs ITOCTPOEHHBIX MOJeseH,
VHTepIIpeTalvy MOoJy4eHHbIX Pe3yJ/IbTaToB.

OCHOBHBIMH COZiep>KaTe/TbHbIMU JIMHUSAMU yueOHOTo Kypca «['eomeTpusi» B
10-11 «knmaccax saBiAwOTCA: «lIpsMble ¥ TVIOCKOCTM B  MIPOCTPAHCTBE»,
«MHororpaHHuku», «Tema BpamjeHusi», «BekTopel ¥  KOOpPAWHATHI B
TIPOCTPaHCTBe», «[IBUKeHUS B TIPOCTPAHCTBEY.

CdopmymporanHoe Bo PI'OC COO TpeboBaHUWe «yMeTb OIEPUPOBAThH
TIOHSTUSIMU», PeJIeBaHTHBIMU TeOMeTpUM Ha yTrayO/éHHOM ypoBHe OOyueHHs B
10-11 kaccax, OTHOCHTCSI KO BCEM COZieprKaTebHbIM JTMHUSAM yuebOHOro Kypca, a
¢bopMHpOBaHHe JIOTMUECKMX YMEHWM pacrpefiensieTci He TOJBKO TI0
cofiep>KaTelbHbIM JIMHUSIM, HO U 10 rojam obyuenusi. Cozep>kaHue obpa3oBaHus,
COOTBETCTBYIOII[ee TIpeJIMETHBIM pe3y/bTaTaM ocBoeHusi PesepanbHON paboueit
MIporpaMMbl, pacripefie/iEHHbIM 10 TOoZaM O00yueHUsl, CTPYKTYpPHPOBAaHO TaKUM
obpa3om, uToObI KO BCeM OCHOBHBIM, MPUHLIMITHA/IEHBIM BOTIPOCaM 00yUaroIiyecs
obpalfasmuch  HEOJHOKpaTHO. OTO T03BOJISeT OpraHW30BaTh  OBJafleHHe
reoMeTpUUYeCKMMU MOHSTHUSIMU U HaBbIKaMU T10C/IeJOBaTebHO U MOCTYIATebHO, C
cobroieHreM TMPUHLIUIA TIPeeMCTBeHHOCTH, a HOBble 3HaHUS BK/IIOUATh B OOIIyIO
CUCTeMY reOMeTPUUeCKUX TMpe/ICTaBIeHUI 00yJaroIUXCsl, PACIIUPSs U YIIyOssis
eé, 00pa3ys MpouHble MHOYKeCTBEHHbIe CBSI3U.

[Tepexo/ K M3y4eHUIO reOMeTPUH Ha yT/y0/IEHHOM YPOBHe 103BOJISIET:

co3jath  ycjaoBusi A Au@depeHuyaluu  o0yueHUsi, T[OCTPOeHUs
WH/IVBUYalbHbIX 00pa3oBaTe/NbHBIX TporpamM, obecrieuuTh yrayOsiéHHOe
M3yueHre reOMeTPUH KaK COCTaBJIsitOIIel yueOHOTo rpeMeTa «MaremMaTrKay;

MO/ITOTOBUTL O0yYaroIuxcsi K TIPOJO/DKEHUI0 U3YueHWs] MaTeMaTUKU C
yuétoM BbIOOpa Oyayieidi mpodeccuu, obecrieurBasi MPeeMCTBEHHOCTb MEXAY
00611KM U ripoeccroHabHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro Kypca «['eomeTpusi» Ha YriyOJEHHOM YpOBHe
orBoguTtcs 204 yaca: B 10 kacce — 102 yaca (3 vaca B Heziennt0), B 11 kmacce — 102
yaca (3 yaca B Hejle/li0).



COJEPXAHUE OBYUYEHUSA
10 K/TACC

IIpsiMble U IJIOCKOCTH B NPOCTPaHCTBe

OcHOBHble  TIOHATHSA  cTepeomeTpuu. Touka, T1ipsiMasi, IIJIOCKOCT,
nmpocTpaHcTBO. [loHsATHEe 00 akKcHMOMaTHUUeCKOM IIOCTPOEHUM CTepeoMeTpHH:
AKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

B3avmMmHOe pacriosiokeHue TIIpsSMbIX B IIPOCTPAHCTBe: IepeceKaroluecs,
rapasulesibHble Y CKpelluBarolvecs: mnpsmble. [Ipr3Haku CKpeljuBaroluxCs
npsiMbIX. [TapanielbHOCTb MPSIMBIX U TIJIOCKOCTEN B TIPOCTPAHCTBE: Mapasiie/bHble
TpsIMble B MPOCTPAHCTBe, NapasljIe/IbHOCTb TPEX MPSIMBIX, [apasiie/lbHOCThb TIPSMOH
U TuiockocTu. [lapannesnbHoe U LieHTpa/JbHOE TPOEKTUPOBaHUe, H300pakeHue
¢uryp. OCHOBHble CBOWCTBa TapasieNlbHOTO TIPOeKTHpoBaHUs. V300pakeHue
dburyp B mapasiesibHOM MPOEKLUWU. YT/Ibl C COHANpaB/AeHHbIMU CTOPOHAMHU, yTOJ
MeKJy TpsSIMBIMU B MpOCTpaHCTBe. [lapasienbHOCTh MJIOCKOCTeN: rapasiiesibHble
TIJIOCKOCTH, CBOMCTBa Tiapa’suiesbHbIX MJIOCKOCTEM. [Tpocretie
MPOCTPAHCTBEeHHble (GUTypbl Ha IUJIOCKOCTH: TeTpas[p, Mapasvieenuries,
TIOCTPOEHUE CeYeHUM.

[leprieHAWKYISPHOCTb NPSIMOU U TUVIOCKOCTU: TePIeHUKYJISPHbIE TIPSIMbIe B
IIPOCTPAHCTBe, TpsMble Iapasie/ibHble W TepreHJVKYJIspHble K IUIOCKOCTH,
MPU3HAK TepPrHeHJUKYJIPHOCTU TNPSAMOA U IUIOCKOCTH, TeopeMa O TIpsIMOM
TepreHJUKYJIIPHON TIJIOCKOCTH. OproronansHOe MPOeKTHPOBaHUe.
IlepnieHVKy/ISIp U HaK/IOHHbIE: pacCTOsIHHWE OT TOUKU [0 IIJIOCKOCTH, PacCTOsSIHUe
OT TpIMOM [0  IUIOCKOCTH, TIPOeKUMsi  (QUrypel Ha  IJIOCKOCTb.
[lepneHAUKY/ISIPHOCTE  TUIOCKOCTEW: TPU3HAK TMEePHeHAUKYJISPHOCTH  [IBYX
TI0CKocTer. Teopema 0 TPEX TNepreHuKyisgpax.

YTibl B MPOCTPAHCTBE: Yroj MeXAy MPSAMOU Y IUIOCKOCTBIO, JBYTDaHHbIN
yroJ, JIMHeWHBIM yro/ ABYTPaHHOrO yrja. TpéxXrpaHHbli U MHOTOTDaHHbIE YIJIbL.
CBoWCTBa TIJIOCKMX YIJIOB MHOrorpaHHoro yria. CBOWCTBa TIUIOCKMX H
[BYIPaHHbBIX YIJIOB TPEXIpPaHHOro yria. Teopembl KOCMHYCOB W CHHYCOB [Jis
TPEXTPaHHOIO YIJIa.

MHororpasHuKH

Buzibl MHOrOrpaHHMKOB, pasBépTka MHOrorpaHHuka. Ilpusma: n-yrosibHas
npu3Ma, TIpsiMasi 1 HaKJIOHHasi PU3MbI, O0KOBast 1 MO/THast TIOBEPXHOCTh TPH3MBbI.
[Tapannenenuney, TIPpAMOYTOJIbHBIM  Tapajijiesienurie, W ero  CBOWCTBA.
Kparuaiiiivie 1yTM Ha TNOBEpPXHOCTM MHOTOrpaHHHMKa. Teopema Juepa.
[TpoctpancTBeHHasi TeopeMma Iludaropa. [lupamupa: n-yrosbHas mNHUpamMHza,
npaBWIbHAs W yceuéHHass mnupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHei
NpaBUIbHOW nMpamu/bl. IIpaBUibHble MHOTOIDAaHHUKU: TIpaBWUJIbHAs Ipu3Ma U



TpaBU/bHasi TIMpamMKZa, TpaBWIbHas TPeYrosbHas MUPAMHAA W TPaBUIbHbIN
TeTpasap, Kyb. IlpeacraBieHWe O TIpaBWIbHBIX MHOTOTPAaHHUKAaX: OKTas/p,
J0ZleKas/ip ¥ UKOCas/ip.

BbruncsieHre 3/1eMeHTOB MHOTOTPAaHHHMKOB: péEOpa, JAuWaroHaiv, yTJIblL
[Tnomjager OOKOBOM ITOBEPXHOCTH MW TIOJIHOM TIOBEPXHOCTH MPSMOM ITPU3MBI,
T7Io[aZilb OCHOBAaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TPSMOM TIPU3MBI.
[Tnomaae OGOKOBOM TIOBEPXHOCTH U TIOBEPXHOCTU TPaBUIBHOW MUPaMH/BbI,
TeopeMa O IIIOLIa/IU YCeUEHHOW NMPaMU/blL.

CuMMeTpuss B TIPOCTPaHCTBe. JJieMeHTbl CHMMETPHUM  TPaBUIbHBIX
MHOTOrpaHHUKOB. CHMMeTpusi B TMpaBWJIbHOM MHOTOTPDaHHUKE: CUMMETDPUS
napasiiefienivunesia, CUMMETpHsl TMPaBWIbHBIX TPU3M, CHUMMETPUSI TIpaBUILHOU
MMpaMU/bl.

BeKTOpbI U KOOP/JUHATHI B IPOCTPAHCTBE

[ToHsITMSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, AJIMHA HEHYJIeBOTrO
BEKTOpa, BEKTOPbl KOJUIMHEapHble, COHAMNpaB/e€HHble W TPOTUBOIIOJIOKHO
HarpaBJ/ieHHbIe BeKTOPbI. PaBeHCTBO BEKTOPOB. [IeliCTBUSI C BEKTOPaMU: CII0’KEHUE
Y BbIUMTaHWE BEKTOPOB, CyMMa HeCKOJIbKMX BEKTOPOB, YMHO)KeHHe BEeKTOpa Ha
yncsio. CBOMCTBA C/I0’KeHHsI BEKTOPOB. CBOMCTBA YMHOJKEHUSI BEKTOpa Ha YMCJIO.
[ToHsiTe KOMILJITaHapHble BEKTOpbI. [IpU3HaK KOMIUIAHADHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenunesa. Teopema O pa3/loXKeHMM BeKTOpa I10 TPéM
HEeKOMILJIlaHapHbIM ~ BeKTopaM. [IpsmoyrosbHasi  cucTteMa  KOOpDAWHAT B
npoctpaHcTBe. KoopauHaTel BekTOopa. CBSI3b MeXAYy KOOpJWHAaTaMd BeKTOpa U
KOOpJIMHAaTaMd TO4YeK. YTon MexJy Bekropamu. CKa/sspHOe Npou3BeeHHue
BEKTOPOB.

11 K/TACC

Tesa BpaleHust

[MoHsiTUsA: IWIMHIPUYECKass TIOBEPXHOCTb, KOHHWUYECKas T10BEPXHOCTh,
ceprueckass TOBEPXHOCTb, oOOpasyromue moBepxHocTeil. Tesa BpaleHUs:
IIWINHP, KOHYC, YCEUEHHBIH KOHYC, cdepa, Iap. B3avMHOe pacrojoxeHHe
cepbl M TIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe. M3o6paxeHue Ten
BpAIlleHUs] Ha TVIOCKOCTH. Pa3BépTKa LuMHAPAa U KoHyca. CuMMeTpusi cdepsl u
mapa.

O6bém. OcHOBHBIE CBOMCTBa 00béMOB Ten. Teopema 00 06BEMe
MPSIMOYTOJTBHOTO  TIapaJulefienunesa U CraeAcTBusi u3 Heé. OOBEM mpsMol U
HAKJIOHHOW TIPW3MBI, [IWJIMH/PA, MMPaMu/ibl U KoHyca. OOBEM I1apa U 1apoBOTO
CerMeHTa.

KoMOuHaiu1 Ten BpallleHUss U MHOTOTPAHHUKOB. IIpW3Ma, BIUCAHHas B
IWIMHID, ONWCaHHAasi OKOJ0 LwinHApa. IlepeceueHune cdepbl W Imapa C
riockocTbio. Kacanwe mapa u cdepbl 110ckocThio. TToHSATHE MHOTOTpPaHHUKA,



OMUCAHHOTO OKOJI0 c(depbl, cdepbl, BIMIMCAHHOM B MHOTOIDAaHHUK WA TeJj0
BpalleHusl.

[Tnoijaib TTIOBEPXHOCTH I[WIMH/PA, KOHYyCa, TUIOINIa/ib cepbl U eé yacTeil.
[Tomobue B mpocTpaHcTBe. OTHOIIIEHWe OOBEMOB, IUION[AZie TIOBEPXHOCTEM
noobHbIx ¢uryp. [IpeobOpa3oBaHue mofoOusi, ToMoTeTus. PellleHue 3ajad Ha
TIJIOCKOCTH C UCII0J/Ib30BaHUEM CTEPEOMETPUYECKHX METO/IOB.

[TocTpoeHue ceueHNt MHOTOIPAHHUKOB U TeJT BpallleHUsl: CeueHus LIWIMH/pA
(mapaniesibHO U TIePHeHAUKYJISPHO OCH), CeueHUsi KOHyca (TMapasviesibHble
OCHOBaHUIO U TIPOXO/ISAL[e Uepe3 BepIIWHY), CeYeHUs 11apa, MeTO/bl IOCTPOeHHs
CeYeHU: MeTOJ, C/IeJIoB, MeTO/, BHYTPEHHETO MPOEKTUPOBaHUs, MeTO/, IepeHoca
CeKyIIieM MI0CKOCTH.

BeKTOpbI U KOOP/JUHATHI B MPOCTPAHCTBE

Bektopsl B mpocTpaHcTBe. Omepanuv Haj, BeKTopaMu. BekTopHoe
YMHOXeHHe BeKTopoB. (CBOWCTBa BEKTOPHOIO YMHOKeHHUs. [IpsMoyrosbHas
cucTeMa Koop/IMHaT B ripocTtpaHcTBe. KoopauHathl BekTOpa. Pa3noskeHre BeKTOpa
rmo Oa3ucy. KoopAuHaTHO-BEKTODHBI MeTOZ TIPDU PpellleHWH T'eOMeTPUUeCKUX
3a/1au.

JBH)KeHMA B IPOCTPAaHCTBe

[BwxeHust mipocTpaHcTBa. OTobpakeHust. /IBWKEHHSI U PaBEHCTBO (GUTYP.
OOmue CBOWMCTBA [BW)KeHMM. BuIbl ABIDKEHUI: Mapasijie/bHbI  I1epeHoc,
L[eHTpa/ibHasi CHMMeTpHsl, 3epKajbHasi CUMMETDUS, TIOBOPOT BOKDPYT TIPSIMOMA.
[Tpeobpa3oBanus rofobus. [Ipsimas u chepa Iiiepa.



IVNITAHUPYEMBIE PE3YJ/IbTATblI OCBOEHHA YYEBHOI'O KYPCA
«EOMETPHUSI» (YIVIYBJIEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JINHHOCTHDBIE PE3YJ/IbTATDI

1) rpaxjaHCKOe BOCIUTaHHE:

c(hopMUPOBAHHOCTb IPAXKAAHCKOM MO3ULIMK 00yUarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WieHa  pOCCUHCKOro  oOIlecTBa,  Ipe/CTaB/lieHHe O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3/UUHbIX CTPYKTYp, SIBJIEHUH,
npoLieAiyp TpakAaHCKoro obirectBa (BBIOOPBI, OIMPOCHI W JIPYroe), yMeHHe
B3aMMO/IEICTBOBAaTh C COLIMA/IbHBIMM HWHCTUTYTaMU B COOTBETCTBUM C UX
(QYHKIUSIMU U Ha3HaUEHUEM;

2) naTpuoTHUYeCKOe BOCIUTaHHe:

chOopMHUPOBAaHHOCTb POCCUNCKOW I'PaXKAaHCKON WAEHTUUYHOCTH, YBa)KEHUS K
TMPOLLJIOMY M HACTOSILEMY POCCHUMCKOW MaTeMaTHKH, LIeHHOCTHOE OTHOIIEeHWe K
JIOCTMXKEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUHCKOW MaTeMaTU4eCKOU IIKOJIbI,
WCIO/Ib30BaHUe 3TUX [JOCTWKEHUW B [IPYTUX HayKaX, TeXHOJIOTUsiX, cdepax
9KOHOMUKUY;

3) AyXOBHO-HPaBCTBeHHOE BOCTIMTAaHHE:

OCO3HaHWe IYXOBHBIX LIEHHOCTeHM POCCUHCKOT0 HapoAa, chOpMHUPOBaHHOCTh
HPaBCTBEHHOI'O CO3HaHUs, 3TUUECKOTO TIOBEJIeHUSs], CBS3aHHOIO C MPAKTUYECKUM
NpUMeHeHeM [IOCTM)KEHUM HayKu W [esTeJIbHOCTbI0 YYEHOro, OCO3HaHUe
JIMYHOTO BKJ/Ia/la B TIOCTPOEHKE YCTOWUUBOTO OYyIyliiero;

4) 3cTeTYecKoe BOCIUTAHHeE:

3CTETUYECKOe OTHOLIEeHWe K MHUpPY, BK/IKOUas 3CTETHUKY MaTeMaTU4ecKhX
3aKOHOMEpPHOCTeM, 00BEKTOB, 3a/lau, PelleHNd, PacCy>KeHH, BOCTIPUMMUYHBOCTD
K MaTeMaTUUeCKUM acrieKTaM pPa3/IMUHbIX BUJ0B UCKYCCTBa;

5) ¢pu3nueckoe BocnuTaHHue:

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSITb MaTeMaThuyecKhe 3HaHUSI B
WHTepecax 3/10pOBOTo U 6e3omacHoro obpasa yKU3HH, OTBETCTBEHHOe OTHOIIIeHHe K
CBOEMY 37I0pOBBLIO (370POBOEe TMUTaHWe, COATaHCHUPOBAHHBIA PEXXUM 3aHATUN U
OT/bIXa, pery/sipHasi (pu3nveckass akTUBHOCTh), (hU3MUeCKOe COBEpIIeHCTBOBAHUE
TP 3aHSTUSIX CTIOPTUBHO-03[0POBUTEIBHOU eSITeTbHOCTHIO;

6) TpyAoBOe BocniuTaHUe:

rOTOBHOCTb K TPYAY, OCO3HaHWe LIeHHOCTU TpyAoio0us, WHTepeC K
pa3MuHbiM  cepaM  mpodeccHOHaTbHOM  JesITeIbHOCTU,  CBSI3aHHBIM ~ C
MaTeMaTUKOW U e€ TPUIOKeHUSIMHM, yMeHHe COBepIllaThb OCO3HAaHHBIA BBIOOD
Oyayiieit mipodeccMd W peanM30BbIBaTH COOCTBeHHbIE JKHM3HEHHBbIE TIIAaHBI,
TOTOBHOCTb U CIMOCOOHOCTH K  MareMaThuueCKoMy  00pa3oBaHHI0O U



camMo0obpa30BaHUIO Ha TIPOTSHKEHWM BCEeM >KU3HMW, TOTOBHOCTb K aKTHBHOMY
YYaCTHIO B PeLlieHUH MPaKTUUeCKUX 3a/lauy MaTeMaTUYeCKOW HarpaB/IeHHOCTH;

7) 3K0/10ruYecKoe BOCIIUTaHHe:

chOpMUPOBAHHOCTh ~ 9KOJIOTUUECKOW KY/IbTYypbl, TIOHUMaHWe BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOsIHWE TPUPO/IHOM U COLMaTbHOU
cpeJibl, 0OCO3HaHUe I7100a/IbHOTO XapaKTepa K0JIOTUYeCKUX npobsiemM, oprueHTaLus
Ha TIpUMeHeHWe MaTeMaTUUeCKUX 3HaHWW [/ pelleHds 3a7iad B 00/1acTH
OKpY>Kaloll[ed CpeJibl, TJIaHWPOBAaHWE TIOCTYNKOB M OLIEHKM WX BO3MOJKHBIX
TOC/IeICTBUH /11 OKPY>KaroLLler Cpefibl;

8) neHHOCTH HAyUHOr0 NMO3HAHMA:

c(hOpMHUPOBAaHHOCTb MHPOBO33PEHUS], COOTBETCTBYIOIL[ET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKM W  OOI[eCTBEHHOW TMPAKTUKHW, TIOHUMaHHe
MaTeMaTU4YeCcKOM HayKd KaK cCQepbl 4eloBeuecKOoW [1esTe/TbHOCTH, STaroB eé
pPa3BUTHUS M 3HAUMMOCTU [/ DPA3BUTHSA LIMBWIM3alL[MM, OBJIaJIeHHE SI3bIKOM
MaTeMaTUKU M MaTeMaTH4yeCKOW Ky/JbTypOM KaK CpeJCTBOM II03HAHUS MUPa,
TOTOBHOCTh OCYIIECTBJIATb TIPOEKTHYIHO W MCCAe[0BaTeIbCKYH0 [esTelbHOCTh
VIHMBUYaJIbHO U B TPYMIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeliCTBUs

Bba3oBbie jioruuecKue eficTBUA:

BBISIBJISITb U XapaKTepy30BaTh CyIllleCTBEeHHbIe MPU3HAKA MaTeMaTUueCKuX
O00BEeKTOB, TIOHATHM, OTHOIIEHUM MeXAy TOHATUSIMH, (OPMYIUPOBaTh
orpejie/ieHUs TIOHSITUM, YCTaHAB/IMBATh CYI[@CTBEHHBIM MPU3HAK KaacCU(UKaliuy,
OCHOBaHWUS /151 0000I1IeHNs U CPaBHEeHUsI, KpUTepUH TTPOBOAVMOTIO aHa/In3a;

BOCTIpMHUMATh,  (GOpMy/JMpoBaTb U MpeoOpa3oBbIBaTH  CYXKAEHUS:
yTBepuTe/IbHbIe U OTpULlaTe/IbHbIe, e JMHUUHbIe, YaCTHbIE U 001I[1e, YCIO0BHEIE;

BBISIB/ISITh MaTeMaTUUeCKre 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MMPOTHUBOPeYUs
B (hakTax, MAHHBLIX, HAOJ/IIO/IEHUSIX U YTBEPXKIEHUSX, TIpejsiaratb KpUTepUd [jisl
BbISIB/IEHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEeUNH;

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

TIPOBO/IUTH CAMOCTOSATE/IBHO 0Ka3aTe/IbCTBa MaTeMaTUUeCKUX YTBEPXKIeHUN
(DpsiMble ¥ OT MPOTUBHOTO), BBICTPaWBaTh apryMeHTal[1t0, IPUBOJUTh MPUMephI U
KOHTPIIpUMepbl, 060CHOBBIBaTb COOCTBEHHbBIE CY>K€HUS U BHIBO/IbI;

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

Bba3oBble ucc/ieioBaTe/1bCKHe JeUCTBHSA:



WCTI0/Tb30BaTh BOMPOCHI KaK WCC/Ae/I0BaTeIbCKUM WHCTPYMEHT TI103HaHUS,
dbopMysvpoBaTh  BOMpOCHI,  (DUKCUpYHOIMe  T[pOTUBOpeure,  TpobsemMy,
yCTaHaB/IMBaTh MCKOMOE W JlaHHOe, (hOpMHPOBaTh TUIIOTE3y, apryMeHTUPOBATh
CBOIO TIO3ULII0, MHEHHUE;

TIPOBO/IUTH CaMOCTOSITeTbHO CTJIAHMPOBAHHBIN SKCTIEPUMEHT, MCC/iefiloBaHKe
0 YCTAHOBJIEHHIO 0COOEHHOCTe MaTeMaTUueckKoro 00beKTa, siB/ieHus, rpoLiecca,
BBISIBJIEHUIO 3aBUCUMOCTe MeXXTy 00beKTaMH, SIBJIEHUSIMH, TTPOLieCCaMU;

CaMOCTOSITe/TbHO (hOPMYMpPOBaTh 0000IIeHHs W BBIBOZBI TI0 pe3y/bTaTaM
NpOBeJEHHOTO  HAOMIOZIeHWsl, HWCC/IeJOBaHUs, OLeHWBaTh  JOCTOBEPHOCTh
TI0JTyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUI;

MIPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHeE TIPOI[eCcCa, a TakKKe BBIIBUTaTh
TIPe/ITI0/IO’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIB/ISITH JeULUTHl UHPOPMALUM, AAHHbIX, HEOOXOAUMBIX [Jjisi OTBeTa Ha
BOTIPOC U [I/IsI peIlieHust 3a/]aum;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMUHBIX TUIIOB, aHATM3MPOBATh,
CUCTeMaTH3UpOBaTh M WHTEPIIPeTHPOBATh WH(OPMALIMIO DPA3/IAYHBIX BHUZOB U
dbopm TipeficTaB/IeHYS;

CTPYKTYpHUPOBaTh WHGMOpPMAI[MIO, TIPE/ICTaB/IsITh €€ B pa3MuUHbIX (opMax,
WJUTFOCTPUPOBATh Tpaduuecky;

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

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JeHCTBUS

Oommenue:

BOCIIPUHUMATh U (POPMY/IUPOBATh CY>K/IeHUsI B COOTBETCTBUU C YCIOBUSIMU U
1essMU  OOIT[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaThb CBOIO TOUKY 3pEHHsS B
YCTHBIX U THMCbMEHHBIX TeKCTaX, ZaBaTh TMOSICHEHUS TI0 X0y pelleHUs 3a/iauw,
KOMMEHTUPOBaTh MOy4YeHHbIN pe3y/bTar;

B Xozie 00CY>KJeHHUs 3a/laBaTh BOMPOCHI MO CYIIIECTBY 00OCYy’KJaeMoi TeMbl,
npo0JsieMbl, pelllaeMOl 3a/laud, BbLICKA3bIBaTh W/EW, HarleJieHHble Ha TIOWCK
pellleHus, COTIOCTaB/SATh CBOU CYXKIEHUS C CYXIEHWSIMH [PYTMX Y4aCTHUKOB
avanora, oOHapy>KWBaTh pa3/Muuve W CXOZCTBO TIO3UWIMi, B KOPPeKTHOH (opme
dbopMyMpoBaTh pa3HOIIacUsi, CBOU BO3PayKeHHSsI;

TIpe/ICTaB/IsATh pe3y/bTaThl PellleHUs 3a/lauk, SKCIepUMeHTa, UCC/ieloBaHMs,
MpOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (hOpMar BBICTYIUIEHHS C YYETOM 3ajady
npe3eHTaLMK ¥ 0COOeHHOCTel ayIUTOpHH.

Pery/isaTHBHBIE yHUBEpPCa/IbHbIE yueOHbIe AelCTBUA
Camoopranusanus:



COCTaB/ISATh T/IaH, allTOPUTM pellleHUs 3a/jlaul, BbIOMpaTh Criocob pelieHus C
YUETOM HMMEIOLIUXCS PeCYyPCOB U COOCTBEHHBIX BO3MOKHOCTEMH, apryMeHTHUPOBaTh
1 KOPPEKTHUPOBAaTh BaPUAHTHI PeIlieHni ¢ YUETOM HOBOM WHGMOpMAI[UH.

CaMOKOHTPO/Ib, SMOIUOHA/IHbIA HHTE/JIeKT:

BAa/leTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedyieKCMM KAk~ OCO3HAHUS
CoBepIllaeMbIX [IeiCTBUI M MBICUTE/NbHBIX TTPOLECCOB, UX Pe3y/bTaTOB, BJafleTh
criocobaMy CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoljecca W pe3ysbTara pelieHus
MaTeMaTUUeCKOU 3a/iaum;

npe/IBUeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh MPY PellleHruH 3ajauu,
BHOCUTb KODPEKTHBHI B [IeSiTeIbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/TLCTB, /JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

OlLlIeHHMBaTh COOTBETCTBHE pe3y/bTaTa 1[e/l U YC/IOBUSM, OOBSICHITD TTPUUMHBI
JNOCTYYKeHUs] WK HeJOCTHXKeHUs pe3y/bTaToB esiTe/IbHOCTU, HaXOAUTh OIINOKY,
JlaBaTh OLIeHKY PUOOpPeTEHHOMY OITBITY.

CoBMecTHasi 1eATe/IbHOCTb:

MOHUMAaTh ¥ UCIIO/Ib30BaTh TTPEUMYITiecTBa KOMaHAHONW W WHAWBHAYaTbHON
paboThl TMpu pelleHWA yueOHBIX 3a7ay, TIPUHAMATL I1ieJib COBMECTHOMU
JesiTe/IbHOCTH, TIJIAaHWPOBATh OpraHW3al[Mi0 COBMECTHOM paboThl, pacrpefessiTh
BUABI paboT, [OroBapuBaThCsA, OOCY)KAAaTh TMpOIleCC M pe3yjabTaT pPabOTHI,
00600111aTh MHEHUSI HECKOJILKUX JTFO/Ie1;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboTel (06CyXmeHus, 0OMeH MHEHHH,
«MO3TOBble IITYPMbl» W WHble), BBINOJHATb CBOK YacTb pabOThl U
KOODZIMHUPOBAaTh CBOM JEMCTBUS C JPYTMMHM WieHaMH KOMaHbl, OI|eHWBATh
KaueCTBO CBOETO BKJaja B OOIIMI MPOAYKT 0 KPUTEPHUSM, ChOpPMY/THPOBAaHHBIM
y4aCTHUKaMH B3aUMOZeUCTBUSI.

INPEAMETHBIE PE3YJ/IBTATBI

K koHity 10 Kiacca o6yvaronuiics HayuuTcs:

e CBOOOJHO OTEpPHPOBATb OCHOBHBIMHM TIOHSATHSIMH CTEPEOMETPUM TIpH
pelleHny 3a/ia4u U MPOBeJeHNU MaTeMaTUUeCKUX PacCy KIeHUM;

e TIPUMEHSATb aKCUOMbI CTEpeOMEeTpPUH W C/Ie[ICTBUS U3 HUX IIPU peLleHUun
reoMeTpUUeCKUX 3a/ay;

e KaccuUIMPOBaTh B3aWMHOE paCIiO/ioyKeHHe TPSMbIX B TMPOCTPAHCTBe,
TJIOCKOCTeH B MPOCTPAHCTBe, MPSIMbBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e (BOOOJHO oOMepyupoBaTh TIOHSATUSIMM, CBSI3aHHBIMKM C yIjaMu B
TPOCTPAHCTBE: MeXKAy TIPSIMbIMU B MPOCTPAaHCTBE, MeXy TMpsSMOU U
IIJIOCKOCTBIO;

e cBOOO/IHO OTIEpPHUPOBAThH MOHATUSIMU, CBS3aHHBIMU C MHOTOT'DaHHUKaMU;



e (BOOOJHO pacro3HaBaTh OCHOBHBbIE BU/IbI MHOTOIPDAaHHUKOB (TIpuU3Ma,
nMpamMuzia, TPSIMOYTOJ/IbHBIN TTapasienenunes, Ky0);

e KjJaccuULMpOBaTH  MHOTOTDAaHHUWKH,  BbIOMpasi  OCHOBaHHUSI  [Jis
K/1accuduKalumy;

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

BBINOJIHATh rapa’siiesibHoe, L[eHTpa/IbHOe u OpTOrOHabHOE
MPOEKTUPOBaHKe (PUT'YP Ha TJIOCKOCTh, BBITIOMHATh U300paxkeHUsi GUryp
Ha TVIOCKOCTY;

e CTPOUTH CeUeHUs MHOTOIPDAaHHUKOB Pa3/IMUHbIMU MeTOJaMH, BBITIOTHSITh
(BBIHOCHBIE) TIJIOCKHME UepTeXKH M3 PUCYHKOB TMPOCTHIX 00BEMHBIX (DUTYD:
BUJI, CBepXY, COOKY, CHU3Y;

e BBIUMCJIATH TUIOIIAAM  TIOBEPXHOCTeH  MHOTOTPAaHHUKOB  (TIpuU3Ma,
nyMpamMu/ia), reoMeTpu4ecKrx Tes C mIpuMeHeHreM (hopMYyJI;

e CB0OOO/IHO OTEpHPOBAaTh MOHATUSIMU: CHUMMETPHSI B TIPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTb CHUMMETPHH, LIEHTP, OCb U IJIOCKOCTb CUMMETPUU
urypsr,

e CBOOOJHO OMepupoBaTh TMOHATHSMH, COOTBETCTBYHOIIMMH BeKTOpaM MU
KOOpAMHATaM B MPOCTPAHCTBE;

e BBITOJIHATD JeNCTBUS HaJ BEKTOpaMU;

e pemiaTh 3aZlaud Ha /IOKa3aTeJbCTBO MaTeMaTUUeCKHX OTHOIIeHUd WU
HaxXxOoX/leHWe TeOMeTpUUYeCKHUX BeJWYUH, MPUMEHss M3BeCTHble MeTObl
TIPU pelleHUM MaTeMaTUUeCKUX 3a/lay MOBBILLIEHHOTO U BBICOKOTO YPOBHSI
CJIOXKHOCTH;

e T[PUMEHSTh TIPOCTeHIIMe TIpOrpaMMHBIe CpeJCTBA U  3JIEKTPOHHO-
KOMMYHUKAILIMOHHbIE CUCTeMbI TIPU pellieHHH CTepeoMeTpruUecKuX 3ajay;

e U3B/IEKaTh, IpPeoOpa30BbIBaTh W WHTEPIIPETUPOBaTh WMHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX TeOMEeTpPUYEeCKUX (urypax, TMpe/ACTaBAeHHY0 Ha
yepTeXKax U pUCYHKax;

e T[PUMEHSTh TIOJyueHHble 3HAaHWS Ha TpPaKTUKe: CpaBHUBATb W
aHa/IM3MpOBaTh peasjibHble CUTYallUU, TPUMEHSATb U3yueHHble TIOHSITUS B
mpoLecce TOMCKa pelleHWs MaTeMaTHuecku C(hOpMyJIHpOBaHHON
npo6sieMbl, MO/le/TMPOBaTh peasibHble CUTyallud Ha $3bIKe TeOMeTpUH,
WCC/IeJoBaTh TTOCTPOEHHbIE MO/ C MCIO0/b30BaHWeM reoMeTpUUeCKUX
TIOHATUM W TeopeM, armapaTta airebpbl, pellaTh MpakTHUeCKHe 3ajaud,
CBsI3aHHbIE C HaX0X/IeHHeM TeOMeTPUUYEeCKUX BeJINUUH;

e UMeTb Tpe/iCTaB/AeHUs] 00 OCHOBHBIX JTarax pPa3BUTHS TeOMEeTPUU Kak
COCTaBHOM 4YacCTH (PyH/1aMeHTa pa3BUTUS TeXHOJIOTHH.

K koniy 11 Kiacca obyvarouiics HayunTcs:



cBOOO/IHO OTEepUpOBaTh TOHATUSIMM, CBS3aHHBIMU C L[UJMHPUUECKOMH,
KOHHYeCKONW U chepryeckoil TIOBEPXHOCTSIMH, OOBSCHATH CIIOCOOBI
MOy YeHUs;

OTeprUpOBaTh MOHATUSMU, CBSI3aHHBIMU C TeJlaMU BpallleHUusl: [IUIUH/IPOM,
KOHYCOM, cepoli 1 111apom;

pacrio3HaBaTb Tefa BpailleHus (LWIMHAD, KOHYyC, cdepa U 11ap) |
OO0BSICHATE CITOCOOBI TTOJTyUYeHHs TesT BpallleHusT;

K/IacCU(UIIMPOBATh B3aUMHOE PacriosioykeHre chepsl U MJI0CKOCTY;
BBIUUC/IATh BEJIMUMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB W Tes BpallleHus,
00BEMBI U TI/IOLIAZM TIOBEPXHOCTeH MHOTOTPAHHUKOB W Tes BpalljeHus,
reoMeTpUUeCcKUX TeJl C IpuMeHeHueM GhopMyi;

cBOOO/IHO OTIePUPOBATh TIOHATHSMH, CBSI3aHHBIMH C KOMOWHAI[USIMH TeJl
BpallleHUs1 U MHOTOTPaHHUKOB: MHOTOTDaHHUK, BIMCaHHbIA B cdepy U
ONMCaHHbIN 0KOJI0 cdepsl, chepa, BMCaHHAss B MHOTOTPAaHHUK WJIW TeJIo
BpalleHus;

BBIUMC/ISITH COOTHOIIIEHUS] MEXK/Ty TUIOIIAsIMHU TTIOBepxXHOCTel 1 06bEMaMu
10ZI00HBIX TeT;

n300pakaTb u3ydaemble (UTYPhI, BBIMOIHATL (BBIHOCHBIE) TIIOCKHE
yepTeXXW U3 PHUCYHKOB MPOCTHIX OO0BEMHBIX (UTYP: BHZ CBEpXY, COOKY,
CHU3Y, CTPOUTh CeUeHUsI TeJl BpallleHus;

W3BJ/ieKaTb, WHTEPIIPETUPOBaTh M MpeoOpa3oBbiBaTh HHGOPMALIUIO O
TIPOCTPAaHCTBEHHBIX TeOMEeTPUUeCKUX (urypax, TMpeACTaBIeHHYI0 Ha
yepTe)kax U pUCyHKaXx;

cBOOO/IHO OTIEPUPOBATH MOHSATHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJ/IHATDH OTepaLiuy HajZl BEKTOpaMu;

3a/|aBaTh MJIOCKOCTh YpaBHEHHWEM B J1eKapTOBOM CUCTEME KOOp/JWHaT;
pelllaTh TeoMeTpHUUeCcKre 3a/lauM Ha BbIUMC/IEHUE YTJIOB MeX/y MPSMbIMU
U TJIOCKOCTSIMH, BbIYMCJ/IEHWE pacCTOSTHUN OT TOUKM [0 TVIOCKOCTH, B
1[eJI0OM, Ha TIpUMeHeHre BeKTOPHO-KOOPAUHATHOI'O MeTO/a TP PelleHU!;
cBOOO/IHO OMepypoBaTh TOHATHSIMH, CBSI3aHHBIMA C JIBW)KEHHEM B
TIPOCTPAHCTBE, 3HaTh CBOMCTBA JABWKEHUU;

BBITIOJTHATh W300pa’keHHsT MHOTOTPAHHMKOB W Tej BpallleHWs TpHu
rapa/yieJ;ibHOM  TlepeHoCe, 1[eHTPAJIbHOM CUMMETPUM, 3epKa/IbHOMU
CUMMeTpHH, MPU TIOBOPOTE BOKPYT TMPSIMOM, TIpeoOpa3oBaHus 1oj00us;
CTPOUThH CeueHHsi MHOTOTPaHHUKOB M TeJsl BpallleHUs: CeUeHUs 1[UIUHpa
(mapanienbHO Y MepHeHIMKY/ISIPHO OCH), CeueHHst KOHyca (TlapasienbHble
OCHOBAHUIO U MPOXO/SIIMe Yepe3 BepIInHY ), CeUeHUs 11apa;
VICTI0/Ib30BaTh MeTO/bl TOCTPOEHUS] CEeUeHUM: MeTOJ CJie[iloB, MeTO[
BHYTPEeHHero NMpoeKTUPOBaHKs, MeTO/I, lepeHoca CeKyIllel MI0CKOCTH;



JT0Ka3bIBaThb reOMeTpHUUYeCcKre YTBep)KAeHUS;

TIPUMEHSITh TreoMeTpruuyeckue (aKThl sl pellleHHs CTepeoMeTpPUYeCcKHUX
3a/lau, MpeJro/araroliX HEeCKOJbKO IIaroB pelleHus, eC/Ju YC/IOBUS
TIpMMeHeHUsI 3a/laHbl B IBHOM 1 HesIBHOH (hopMe;

peliaTh 3aJjaud Ha [l0Ka3aTe/JbCTBO MaTeMaTHYeCKUX OTHOIIeHUuN |
HaxOoXX/leHue TeoMeTpUUeCKHX Be/INUKH;

TIPUMEHSITh TPOrpaMMHbIE CPe/ICTBa M 3/1eKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MPU PellieHUH CTepeoMeTpUUeCKUX 3a/1ay;

TIPDUMEHSITb ~ TI0JlydeHHble  3HAaHWA Ha  TMpPAKTUKe:  CpaBHUBATh,
aHa/IM3UPOBaTh Y OLIEHUBATh peasibHble CUTYyal[uH, MPUMEHSITh U3yUeHHbIe
TOHATHS, TeOpeMbl, CBOHCTBAa B TIpollecCe TIOMCKa  pellleHus
MaTemMaTUueCKd  copMyIuMpoBaHHOW  MpobsemMbl,  MOJETUPOBATh
peanbHble CHUTyallUM Ha sI3bIKe TeOMeTPUM, HCCAe[iloBaThb MOCTPOEHHbIe
MOJile/lM C HCIIONb30BaHMEM TeOMeTpPUUeCKHX TOHSITUH U TeopeM,
anrapata aareOpel, pellath IPaKTHUYeCKHe 3a/laud, CBs3aHHBIE C
HaxoKJeHueM reOMeTPUUeCKUX BeJTUUrH;

MMeThb TIpeZiCTaB/eHns] 00 OCHOBHBIX 3Talax pPa3BUTHUS TeOMETPHHM KakK
COCTaBHOM 4YacCTH (PyH/jlaMeHTa pa3BUTUSI TeXHOJIOTHH.



TEMATHUYECKOE IVTAHUPOBAHUE

10 KJIACC
KosinuecTBo yacos O/IeKTPOHHbIE
Ne HaumeHoBaHuUe pasz/e/ioB H TeM (uudpossbie)
n/n NMporpaMmsbI Bcero Koutposmpt Tpakriyeckue oOpa3oBaTe/IbHBIE
€ padoThI padoThI pecypest
1 BBesieHue B cTepeoMeTprio 23 1
5 B3aumHoe pacrionoxeHue MpsiMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannensHOCTD MPSIMBIX U MJIOCKOCTEHN B 3
TIPOCTPaHCTBe
4 HepneH,qmiynﬂpHOCTb MPSIMBIX U ’5
MIJIOCKOCTEN B MPOCTPAHCTBE
YTiIbl U paccTosiHUSA 16 1
MHororpaHHUKu 7 1
BexkTopsl B ipocTpaHCTBe 12
3 HOBTOPEHI/IE, 000011]eH1e U CUCTeMaTU3alus c )
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KosinuecTBo yacos J/IeKTPOHHBIE
HaumeHoBaHue pa3je/ioB U TeM (uucdpossbie)
Ne m/m MPOrpaMMbI Bcero Kontponnuer Tpaxruyeckue oOpa3oBaTe/IbHBIE
e padoThI padoThbI pecypest
1 AmnanuTtnyeckas reoMeTpus 15 1
5 [ToBTOpEHME, 0606LueH1:1e U 15 1
CcUCTeMaTH3aLys 3HaHUI
OO6BEM MHOTOrpaHHUKA 17 1
Tesa BpalljeHus 24 1
. [T1o1azm MOBEpXHOCTH U 0OBEMBI 9 1
KPYTJ/IbIX TeJl
6 L BrKeHUs 5 1
7 [ToBTOpEHME, 0606H.[6H1fe U 17 5
CcUCTeMaTr3alys 3HaHU!
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







ITIOYPOYHOE IVIAHNPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosmuecTBO yacoB

KoHTpo/ibHbIE

Bcero
padoThI

IIpakTHUecKu
e padoThI

Jdara
U3ydeHus

JJIEKTPOHHBIe
nu¢poBbIe
o0Opa3oBaTe/bHbIE

pecypchbl

OcHOBHbIe TIpaBUIa U300payKeHUsT Ha
PUCYHKe TIJIOCKOCTH, Mapaslie/bHbIX
MpsIMbIX (OTPE3KOB), CepeIuHbI OTPe3Ka

[TonATHA CTepeOMeTpUu: TOUKa, IpsMasi,
IIJIOCKOCTB, MPOCTPAHCTBO. OCHOBHBIE
npaBusia U300pakeHus1 Ha PUCYHKe
TMIJIOCKOCTH, NapasulebHbIX MPSIMbIX
(oTpe3koB), cepeHBI OTpPe3Ka

[ToHsTHS: TIepeceKaroIrecs TVIOCKOCTH,
riepeceKaroIIyecs npsiMasi v TVIOCKOCTh;
TIOJTyTIDOCTPaHCTBO

[ToHsITHS: TIepeceKaroIecs TVIOCKOCTH,
riepeceKaroliyecs npsiMasi v TyiIoCKOCTh;
TIOJTYTIDOCTPaHCTBO

MHororpaHHUKHU, U300pakeHre
MIPOCTENIINX MPOCTPAHCTBEHHBIX UTYP,
HeCYIL[eCTBYIOLUX 00BEKTOB

MHororpaHHyKY, U300paxeHHe
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HeCYI[eCTBYIOLIMX 00BeKTOB

AKCHOMBI CTepeOMeTpUH U NiepBble




C/1eCTBUA U3 HUX

AKCHOMBI CTePeOMeTpUH U TiepBbie
C/1e[ICTBUS U3 HUX

AKCHOMBI CTePeOMeTpPUH U TIepBbIe
ciepctBys U3 HUX. CriocoObl 3afaHust
TMPSIMBIX U TJIOCKOCTEM B IPOCTPaHCTBeE.
O603HaueHust MPSIMBIX 1 TVIOCKOCTeH

10

N300pakeHre ceueHUi MUpamMupl, Kyba
U MPU3MBI, KOTOPBIE TTPOXO/SAT Uepe3 Ux
pébpa. M306pakeHue repeceveHust
TIO/TyYe€HHBIX TJIOCKOCTEH.
PackpalliiBaHue MOCTPOEHHbBIX CeUeHUH
Pa3HbIMU LIBETaMU

11

M300paXkeHHe ceueHUH MipaMu/ibl, Kyoa
U MPU3MBI, KOTOPBIE ITPOXO/AT Uepe3 Ux
pébpa. M306pakeHue rnepeceveHust
TIO/TyY€HHBIX TJIOCKOCTEH.
PackpaliMBaHue MOCTPOEHHbBIX CeUeHUH
Pa3HBIMH [IBETaMU

12

M300paXkeHHe ceueHUH MUpaMu/ibl, Kyoa
Y TIPU3MbI, KOTOPBIE TTPOXO/IAT Yepe3 Uux
pébpa. M306pakeHue repeceveHust
TIO/TyY€HHBIX TJIOCKOCTEH.
PackpalliiBaH1e MOCTPOEHHbBIX CeUeHUH
Pa3HBIMH LIBETaMU

13

M300paXkeHHe ceueHUH MUpaMu/ibl, Kyoa
Y TIPU3MbI, KOTOPbIE TTPOXO/IAT Yepe3 Ux
pébpa. M306pakeHue repeceveHust
TIO/TYY€HHBIX TJIOCKOCTEH.




PackpaiiviBaHre NOCTPOEHHBIX CeYeHU
pasHbIMU 1[BeTaMU

14

MeTog, c/iefioB /it IOCTPOEHUsI CeUeHU

15

MeTtoz cyiefioB AiJisi IOCTPOEHUS CeueHUH.
CBoiicTBa nepeceueHul TIPSIMBIX U
TMJI0OCKOCTeM

16

MeTog, c/iefioB Ajist IOCTPOEHUsI CeUeHUH.
CBoiicTBa nepeceueHni TIPSIMBIX U
TMJI0OCKOCTeMN

17

[TocTpoeHue ceueHH B TMpamMHie, Kyoe
10 TPéM TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTeXKel 1 3arvch 111aroB
MOCTPOEHUs

18

[TocTpoeHue ceueHH B TMpamMuie, Kyoe
10 TpéM TouKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTeXKel 1 3arvcCh 111aroB
MOCTPOEHUs

19

TTocTpoeHue ceueHuit B mupamu/ie, Kybe
10 TpEéM TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTe)Xell M 3aIiCh I11aroB
MOCTPOEHHSI

20

ITocTpoeHMe ceueHHH B TMpaMue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3zaHue
BBIHOCHBIX UePTEXKeH U 3alKCh I1aroB
TIOCTPOEHHUS

21

[ToBTOpeHue mianumMerpun: Teopema o
MIPOTIOPLIMOHAJIBHBIX OTpe3Kax. [Tomobue
TPEYrOJIbHUKOB




22

[ToBTOpeHue manuMeTpuu: Teopema
Menenasi. PacueTbl B CeUeHUAX Ha
BBIHOCHBIX yepTekax. MicTopusi pa3BUTUs
TJIaHUMEeTPUM U CTepeOMeTPUM

23

KoHTponbHast paboTa "AKCHOMBI
crepeoMetpuu. Ceuenus"

24

B3auMHoe pacriosiokeHre TIpSIMbIX B
ripoctpaHcTBe. CKpeluBaroIecs
nipsimble. [Ipr3HaKKU CKpeLMBatoLXCs
nipsimbix. [TapasenbHble NpsiMble B
TPOCTPAHCTBE

25

Teopema 0 CylleCTBOBaHUU U
e/IJMHCTBEHHOCTH MPSIMOU Tapasie/ibHON
JIaHHOM TIPSIMOM, TIPOXOZSIIel uepes
TOUKY MIPOCTPAHCTBA U He JieXXall|eil Ha
JlaHHOM TIpsiMol. JIeMMa o repeceueHUMN
rapa’sisie/ibHbIX TPSIMbIX IJIOCKOCTBIO

26

[TapaniensHOCTE Tpex TpsiMbIX. TeopeMa
0 TpéX Mnapa’suie/bHbIX NPsAMbIX. Teopema
0 CKpeLMBAIOLUXCS PSIMBIX

27

[NapannenbsHOe TIPOEKTUPOBAHKE.
OcCHOBHBIe CBOMCTBA IapajuienbHOro
MPOeKTUPOBaHus1. MI300pakeHre pa3HbIX
(buryp B napasnie/ibHON MPOEKIUH

28

LleHTpasibHas IpOeKLUs. YT0oI C
COHarnpaB/IeHHbIMUA CTOPOHAMU. YTOJI
MeX1y NpsSIMbIMHU

29

3ajlauM Ha /I0Ka3aTeTbLCTBO U




uccrefloBaHNe, CBsI3aHHbIE C
PAaCrooyKeHUeM TPSIMbIX B
TIPOCTPaHCTBe

30

[TonATHA: NapaiebHOCTb NPSIMOU U
IIJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
TrapasiieJIbHOCTH NPSIMOU Y TUIOCKOCTH.
CaoricTBa napasienbHOCTH NPSIMOU U
IIJIOCKOCTH

31

["'eomeTpHuecKue 3a/jauy Ha BbIUMC/IEHUE
Y J10Ka3aTe/bCTBO, CBSI3aHHBbIE C
Trapa’sie/IbHOCTBIO TIPSIMBIX U
TJIOCKOCTEeN B MPOCTPAHCTBe

32

[TocTpoeHue ceueHUs, IPOXO/SIIIETO
yepe3 IaHHYIO TIPSIMYTO Ha YepTesxe U
rapa’sisie/ibHOTO Ipyroi rpsimoi. Pacuér
OTHOILIeHU

33

[NapannenbHasi MPOEKLUs, IPUMeHeH e
JIsI TIOCTPOEHUSI ceueHui Kyba u
napasuienenuneza. CBolicTBa
riapa’suiesienure/ia U pu3Mbl

34

ITapansesnbHble MIOCKOCTH. [IprU3HaKu
Tapasiie/lbHOCTH JBYX IJIOCKOCTel

35

Teopema 0 napasiesibHOCTH U
eIMHCTBeHHOCTH MJIOCKOCTH,
MPOXO/sIIiel uepe3 TOUKy, He
TpUHAa/IeXKallyto JaHHOU MJIOCKOCTH U
CJiIe[ICTBUS U3 Heé

36

CaBoiicTBa Mapa/iieJIbHbIX TVIOCKOCTEM: 0




rapasiie/IbHOCTH NPSIMBIX [epecevyeHust
TIpU [TepeceyeHmny IByX MapasjiesbHbIX
TIIJIOCKOCTEUN TpeTbeu

37

CaoricTBa napasuienbHbIX IJIOCKOCTe:
00 oTpe3Kax mapasuie/ibHbIX TPSIMBIX,
3aK/IFOYEHHBIX MeX/y Mapasuie/bHbIMU
IIJIOCKOCTSIMU; O IlepeceyeHuH MpsIMOU C
JIByMs lapasieNlbHbIMU TVIOCKOCTSIMU

38

[ToBTOpeHue: TeopeMa [Tudaropa Ha
TJIOCKOCTH

39

[ToBTOpPEHME: TPUTOHOMETPUS
MPSIMOYTOJIbHOT'O TPeyTO/IbHUKA

40

CgoiicTBa Kyba 1 MpsiMOyTroJibHOTO
napasuiesienuresa

41

BbruriciieHue JJIMH OTPe3KOB B Kybe u
NPSIMOYTOJIbHOM Tapasuie/ienuresie

42

[TepneHAUKYASIPHOCTD TIPSIMOM U
IUIOCKOCTHU. [Ipu3Hak
MeprneHAuKy/IsIPHOCTH MPSIMOM U
IIJIOCKOCTU

43

[TeprieHjUKy/IAPHOCTD NIPSIMOU U
r10ckocTy. [Ipu3Hak
NepreHUKY/IIPHOCTH IIPIMOY U
IIJIOCKOCTH

44

Teopema o0 cy11leCTBOBaHUU U
e/IMHCTBEHHOCTH MPSIMOMU, TTPOXO/SIIen
yepe3 TOUKY IIPOCTPaHCTBA U
nepreHJUKY/ISIPHOM K M/I0CKOCTH




[TnockocT 1 neprnesuKyIspHble UM

45 NpsiMble B MHOIOTPaHHUKAX

46 ITnockoCTH U NepresjuKyIIspHble UM
TpsiMble B MHOI'OTPaHHUKAX
[TeprieH UKy /1P U HAK/IOHHASL.

47 ITocTpoenure neprieHAUKYJIIpa U3 TOUKH
Ha NPSMYO
[TeprieHuKy/Ip 1 HAK/IOHHAsL.

48 ITocTpoeHue neprieHAUKYJIIpa U3 TOYKU
Ha MPSMYO

49 Teopema 0 Tpéx nepneHAUKY/IsIpax
(npsimasi 1 oGpaTHasi)

50 Teopema 0 Tpéx neprneHAUKyIsIpax
(mpsimast 1 obpaTHas)

51 Yron Mexay CKpelyBarIMUCs
NPSIMBIMUA
[Tonck nepneHANKYJ/ISIPHBIX NIPSMBIX C

52 TTIOMOLLBIO T1epPIIeHIUKYISIPHBIX
TMJI0CKOCTel

53 OproroHanbHOe IIPOeKTUPOBaHue
[TocTpoeHue ceueHuii Kyba, MpU3MBl,

54 MPaBWIbHOM MUPaMU/IbI C IOMOLLBIO
OpPTOTOHA/TbHOM MPOEeKLIUU
[TocTpoeHue ceueHuii Kyba, MpU3MBHI,

55 NPaBWIbHOM MUPaMU/bI C IOMOLLBIO
OPTOTOHA/ILHOM MPOEKLIUU

56 CummMmeTpus B IIPOCTPAHCTBE

OTHOCHUTEBHO IJIOCKOCTH. [110cKocTH




CUMMeTpHI B MHOIOTPaHHUKAX

57

[Tpu3HaK neprieHAUKY/ISPHOCTH NPSMOI
Y TUIOCKOCTHU KaK CJie[ICTBUe CUMMEeTPUU

58

[IpaBu/ibHBIE MHOTOTPaHHUKU. Pacuét
pacCTOsIHUM OT TOUYKH ZI0 TIJIOCKOCTH

59

HpaBI/IJ'H:HbIe MHOI'OIr'PaHHUKH. Pacuér
paCCTOHHI/Iﬁ OT TOUYKHU A0 ITIJIOCKOCTHU

60

Crioco0bl OMyCTUTE TTePIIeH/JUKYJISIPBI:
CUMMETPHUS, CAIBUT TOUYKH 110
rapasizieJIsHOU MpsiMOu

61

CpBur 1o HenapasulebHON NIPSIMOM,
V3MeHeHVe pacCTOSTHUN

62

KonTposbHas paboTa "B3anMHoe
PacIio/IoyKeHHe TIPSIMBIX U TIJIOCKOCTEH B
MpOCTpaHCTBe"

63

[ToBTOpEHUe: yron MeXxay NpSIMbIMU Ha
MJIOCKOCTH, TPUTOHOMETPHUS B
MPOKM3BOJILHOM TPeYrojibHUKe, TeopeMa
KOCHHYCOB

64

[ToBTOpEHME: YTO/T MEXKAY
CKPEIIVBAILLAMUCS TIPSIMBIMU B
MIPOCTPaHCTBE

65

FEOMETqueCKI/Ie MeTO/ibI BEIUKMC/IEHUA
yrija MeXxXay rnpsaMbIMU B
MHOIrOrpaHHHUKax

66

[JByrpannsiii yroy. CBOMCTBO TMHEWHBIX
YIJIOB [JBYTPaHHOrO yrjia

67

[TeprieH MKy /ISIpHBIE MI7IOCKOCTH.




CBoiiCTBa B3aMMHO TepPIeHUKY/ISIPHBIX
IIJIOCKOCTeH

68

[Tpr3HaK nepreHMKY/ISPHOCTU
TJIOCKOCTeN; TeopeMa O MpsSIMOr
repeceyeHust IByX MJI0CKOCTeN
neprieH/IMKY/IPHbIX TPeThel MI0CKOCTH

69

[IpssMOyTO/bHBIN TIapasuiesienure; Ky0;
M3MepeHUsi, CBOMCTBA MPSMOYT0/IbHOTO
napa’siienenurnesa

70

Teopema o0 AxaroHanu NpsIMOYTOJILHOTO
rapasuiesnieniuriefia U Cjie[ICTBUe 13 Heé

71

CrepeomeTpuueckue U NpUKIaiHbIe
3a/lauM, CBsi3aHHbIE CO B3aUMHbBIM
pacrio/ioXkeHueM MpSIMbIX U TIJI0OCKOCTU

72

[ToBTOpEHME: CKPEIIMBAIOIHeCcs
TIpsiMble, Tlapasijie/bHbIe TVIOCKOCTH B
CTaHJAPTHBIX MHOTOTPaHHUKAX

73

[Tapa napasnnenbHbIX IJIOCKOCTEH Ha
CKPeLMBAIOLLMXCs TIPSIMBIX, PaCCTOSIHHE
MeX/y CKpelLMBatOIIMMUCS MPSIMbIMU B
MPOCTBIX CUTYaLUsX

74

PaccTosiHe OT TOUKH /10 TVIOCKOCTH,
PacCTOsiHYE OT MPSIMOM /10 TIIIOCKOCTH

75

BhruricsieHre pacCTOSIHUN MeXIy
CKPeILMBaIIIMMUCS TIPSIMBIMU C
MOMOLIbIO TIePIIeHUKYISPHOU
MJI0OCKOCTH

76

TpéxrpaHHbIl yroJ, HepaBeHCTBa AJIs1




TpexrpaHHbIX yrjaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JIJI1 TPEXTPaHHOr O yrjia

OneMeHTHI C(peprUueCcKol TeOMeTpPUU:

77 reojie3nueckKue JUHUMA Ha 3emsie 1

78 KonTposbHast paboTa "YTJibl 1 1
paccrosiHus"

79 CucremaTHr3aLus 3HaHUN 1
"MHOrOrpaHHUK U ero 3JieMeHThbI"

80 [Tupamua. Buael nupamuy. IlpaBunbHas 1
nvpamuza

81 [Tpusma. IIpsiMast 1 HaK/IOHHAs ITPU3MBI. 1
IIpaBubHas npusMa

82 [Ipsimoi1 mapasnnenenurien, 1
TIPSIMOYTOJTBHBIN Tapasuiesnenures, Kyo

a3 Brinyksibie MHOrOrpaHHUKU. TeopeMa 1
Oiinepa
Brinyk/ible MHOrorpaHHUKHY. Teopema

84 Otinepa. [TpaBuibHbIE U 1
TI0/TyTIpaBUJIbHbIE MHOTOTPaHHUKHU

85 KoHTtponbHasi paborta "MHOrorpaHHUKu" 1

86 [TonaTHE BeKTOpa Ha TVIOCKOCTU U B 1
TIPOCTPaHCTBe

87 CyMMa BeKTOpOB 1

88 Pa3HOCTb BEKTOPOB 1

89 [IpaBusio napasienenvresna 1

90 YMHOKeHHe BeKTopa Ha YuCiio 1




Pa3no)xeHne BeKTOpa 1o 6a3ucy Tpéx

91 BEKTOPOB, He JIe)Kall[uX B OJJHOM 1
T/IOCKOCTH
92 CkasisipHOe 1pou3Be/jeHre 1
93 BeIuniciieHue yria Me>X1y BeKTOpaMU B 1
MIPOCTPaHCTBE
94 [Tpocreiiiilive 3a/1lauv C BeKTOpaMu 1
95 [Tpocrelillive 3a1au C BeKTOpaMu 1
96 [Ipocreliivie 3a1auu ¢ BEKTOpaMu 1
97 [TpocTeiiiive 3ajjaur ¢ BEKTOpaMu 1
98 O06o006111eHre ¥ cUCTeMaTH3allvs 3HaHUH 1
99 O06o011IeHMe ¥ CUCTeMAaTH3als 3HaHUH 1
100 MToroBasi KOHTpO/IbHAs1 paboTa 1
101 MToroBasi KOHTpPOJIbHasi paboTa 1
102 O06o006111eHMe ¥ cUcTeMaTH3allvs 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 KJIACC

KoinyecTrBo yacoB JJ/IeKTPOHHBbIE
Ne Jlara nu¢poBbIie
Tema ypoka KontposbHblie | IIpakTuyecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
padoThI e padoThI
pecypchbl
[ToBTOpeHue Temsl "KooprHaThl
1 BEeKTOpa Ha IJIOCKOCTU U B 1
IpOCTpaHCTBe"
’ IToBTOpeHue Temsl "CKansipHOe 1
MPOU3Be/IeHNe BEKTOPOB"
3 IToBTOpeHue Tems! "BrrunciieHue yria 1
MeJX/ly BeKTOpamu B [IPOCTpaHCTBe"
4 [ToBTOpEeHUe TeMsl Y paBHeHHe TIPSIMOH, 1
MpOXOZsiiiiel uepe3 JBe TOUKU"
5 YpaBHeHUe IJI0OCKOCTHU, HOpMaJlb, 1
ypaBHeHMe TIJIOCKOCTH B OTpe3Kax
6 YpaBHeHue IJIOCKOCTU, HOpMalJib, 1
ypaBHeHMe IIJIOCKOCTH B OTpe3Kax
7 BekTopHoe nipoussezieHue 1
3 JIuHeliHble HepaBeHCTBA, JIMHeMHOe 1
[porpamMmMUpoBaHue
9 JIuHeliHble HEpaBeHCTBA, JIMHENMHOe 1
MporpaMmMHpOBaHue
10 AHanMTHYeCcKue MeTo/ibl pacuéTa yria 1
MeXXy NpSAMbIMA B MHOI'OTPaHHUKAaX
11 AHanuTnyeckKue MeTo/ibl pacuéTta yria 1




MeXAy IJIOCKOCTAMH B MHOT'OI'PAaHHHKAaX

dopmyJia pacCTOSIHUSL OT TOUKH 10

12 IIJIOCKOCTH B KOOPZIMHATaX

13 HaxoskzieHre pacCTOSTHUM OT TOUKU 10
TJIOCKOCTH B Kybe

14 Haxox/ieHre pacCTOSIHUI OT TOUKH 10
MJIOCKOCTH B MPaBU/IbHOW NTUPaMU/ie

15 KoHTposbHast paboTa "AHamuTryeckast
reomerpus”

16 CeueHMss MHOIOIPaHHUKOB:
CTaH/apTHble MHOI'OIPaHHUKH

17 CeueHust MHOIOIPaHHUKOB: METO[
C1esj0B
Ceuenust MHOIOIDaHHUKOB:

18 CTaHJapTHbIe IVIOCKOCTH, TlepeceyeHuts
TIPSIMBIX U TIJTIOCKOCTeM

19 [TapasnnenbHble psiMble U MJIOCKOCTHU:
rapa’sijieJibHble CeYeHuUs

20 [TapasnnenbHble NpsiMble Y MJIOCKOCTHU:
pPacyéT OTHOLLeHUU
[TapasnesbHble NIpsiMbIe U TVIOCKOCTH:

21 YIJIbI MKy CKPeLlUBaOIIUMUCS
MPSIMBbIMU
[TeprieH UKy IIpHBIE NIPSIMbBIE U

2 IIJIOCKOCTH: CTaHJApTHBIe Mapbl

neprieH/IMKY/ISPHbIX TJI0CKOCTeN U
MPSIMBbIX, CAMMETPUM MHOTOTPaHHUKOB




23

[TeprieHAVKY/ISIpHBIE TIPSIMbIE U
IJIOCKOCTH: Teopema 0 Tpex
neprieH/IMKyisipax

24

[TeprieHiVKy/ISIpHBIE TIPSIMbIE U
MJIOCKOCTH: BBIYUC/IEHUS IJIUH B
MHOT'OIpaHHUKaxX

25

IToBTOpEHME: TIIOLAIN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /IJIsT
TIoIaield, CooOpa)keHHUs IOI00HsI

26

[ToBTOpEHME: TIIOLAIN
MHOTOYTOJIbHUKOB, (DOPMY/JIbI /1JIs
rioazield, coobpakeHus MoI00Mst

27

IToBTOpEHMeE: TIOLIAaAN
MHOTOYTOJIbHUKOB, (hOpMYJIbI 115t
rioazield, coobpakeHus 1MoA00us

28

[Tnoijagy ceyeHNt MHOTOTPaHHUKOB:
T/10111a/I¥ TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpa)keHus OZ00ust

29

[Tnoiagy ceyeHN MHOTOTPaHHUKOB:
T/I01Lai TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpa)KeHUsI TIOA00UsT

30

KoutpospHas pabota "[ToBTOpenue:
MHOTOTPaHHUKH, CeYeHUsI
MHOT'OI'PaHHUKOB"

31

O6Bém Tena. O6beM MPSIMOYTOJIBHOTO
Tiapasuiesiernuresia

32

3agauu 06 yiBoeHUH Kyba, o
KBaZipaType Ky0a; 0 TPUCEKLIUM yTia




33

CrepeomeTpuyeckue 3ajjauy, CBsi3aHHbIE
¢ 06BEMOM TIPSIMOYTO/TBHOTO
rapasiesenunesa

34

[TpuknazHble 3alauk, CBSI3aHHbIE C
BBIUKC/IeHHeM 00bEMa MPSIMOYTOJ/TBHOTO
napasuiesienuresa

35

OOBEM TTPSIMOM TTPU3MBI

36

CrepeomeTpuueckue 3a/jauu, CBsI3aHHbIe
C BBIYKC/IEHHeM 00bEMOB TPSIMOi
TIPU3MBI

37

ITpuknajHble 3a/jauu, CBSI3aHHBIE C
00BEMOM TIPSIMO¥ PU3MBbI

38

BhruriciieHre 00bEMOB TeJl C IIOMOIIBIO
orpezie/iEHHOrO UHTerpana. O6béM
HaKJIOHHOM NPU3Mbl

39

Brruniciienre 00bEMOB TeJT C TIOMOIIIBIO
ornpezieniéHHOro nHTerpana. O6bém
paMU/bl

40

dopmysia 06bEMa MUPaMUIBL.
OrtHolieHre 06HeMOB MUPAMHU/], C
00ImyM yryiom

41

dopmysia 06bEMa MUPaMH/IbIL.
OTHoleHre 06BEMOB MTUPaAMHU/], C
00IIMM yTJIOM

42

CrepeomeTpuyecKye 3a/jauu, CBsI3aHHbIE
¢ 06bEMaMM HaK/IOHHOM TIPU3MBI

43

CtepeomMeTpuyecKHe 3a/jaud, CBsI3aHHbIe
¢ 06bEMamMU MUpaMU/IbI




[MpuknagHbie 3azauu 1Mo TeMe "OO0bEMBI

44 Ten", CBA3aHHbIe C 00BEMOM HAK/IOHHOKN
TPU3MBbI

45 [MpuknagHbie 3agauu 1Mo TeMe "OO0bEMBI
Tes", CBsI3aHHBIE C 0OBEMOM MIMPAMU/IBI

46 [TpumeHeHre 06BEMOB. BerunciieHue
PacCTOSIHUSA 10 TIJIOCKOCTH

47 KonTponbHast pabota "O0béM
MHOIOrpaHHUKA"
LlunrHpruecKas MOBEepXHOCTD,

48 oOpa3yorue UINHPUUeCKOn
TIOBEPXHOCTHU

49 Humngp. [Ipssmoi KpyroBou LIUUHAP.
[Tnoijaap MOBEPXHOCTH LWIMH/PA

=0 KoHnueckasi TOBepXHOCTb, 00pa3ytoliye
KOHWUEeCKOU NoBepxHOCTU. KoHyc

51 CeueHne KOHyCa IJIOCKOCTHIO,
rapa’sisieJibHOM IJIOCKOCTH OCHOBaHUS

59 YceuéHHbINM KOHYC. V300paxkeHue
KOHYCOB U YCeUSHHBIX KOHYCOB

=3 [Tnotaae 60KOBOM MOBEPXHOCTH U
T10JIHOU [TOBEPXHOCTU KOHYCa

54 [To1azb 6OKOBOM TTOBEPXHOCTH U
TI0JIHOU [TOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a/jau Ha

cc Jl0Ka3aTebCTBO U BbIUMCIIEHUE,

MOCTPOEHUEM CeueHUM LUIUH/Pa,
KOHycCa




56

CrepeomeTpuyeckue 3a/jauy Ha
Jl0Ka3aTebCTBO U BbIUMCIIEHUE,
TOCTPOEHHEM CeUeHUH LUIUHAPA,
KOHyCa

57

[TpuknagHble 3a/jauu, CBs3aHHbIE C
LUIMH/IPOM

58

[TpukaziHbie 3alauu, CBSI3aHHBIE C
LIWTUHAPOM

59

Cdepa u 11ap

60

[Tepeceuenue cdepsl U 111apa C
M10CcKoCThI0. Kacanue 1mapa u cgepsl
TUIOCKOCTHI0. Bug 1 n3o6pakeHue m1apa

61

[Tepeceuenue cepsl U 111apa C
TI0cKoCThI0. KacaHue mapa u cdepbl
TJIOCKOCTBIO. By 1 u300pakeHue mmapa

62

YpaBHeHue coepsl. [Tnowazas chepsl u
eé yacren

63

CummeTpus cdepsl U 111apa

64

CrepeoMeTpuueckue 3aJjaud Ha
Jl0Ka3aTebCTBO U BbIUKC/IEHHE,
CBsI3aHHbIe CO c(epoii U 111apom,
MOCTPOEHUEM UX CeUeHUH MI0CKOCThIO

65

CrepeoMeTpuueckue 3aJjau Ha
JlI0OKa3aTebCTBO U BBIUKC/IEHHE,
CBsI3aHHbIe CO c(epoii U 111apom,
MOCTPOEHUEM UX CeUueHUH MI0CKOCThIO

66

[TpuK/aiHbIe 33Uk, CBA3aHHBIE CO
cdepoti u 1apoM




[ToBTOpEHMe: OKPYKHOCTb Ha

67 IIJIOCKOCTH, BbIUMC/IEHUS] B OKPY>KHOCTH,
CTaHJAPTHBIE 1To/100us

68 Pa3nuHble KOMOWHALIMY TeJT BpallleHUst
Y MHOTOTDaHHUKOB

69 3azauu no teme "Tesa ¥ MOBEPXHOCTU
BpaijeHus"

70 3azauu o teme "Tesa ¥ MOBEPXHOCTU
BpalleHusa"

7 KoHTtponbHas pabora "Tena u
TIOBEPXHOCTH BpaljeHus"

7 O6Bém umHzapa. Teopema 06 06BEMe
MPsIMOTO LIWTMHAPA
BeruncsieHrie 06EMOB TeJsT C TIOMOIIBIO

73 orpeieiéHHOTO UHTerpana. O6BEM
KOHyCa

74 [Tnoraau 6OKOBOH M ITOTHOMH
TOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3a/auy, CBsi3aHHbIe

75 C BbIYMC/IeHHeM 00bEMOB LIUIUH/PA,
KOHyCa

76 IMpukagHbIe 3a7auu 1o TeMe "O0bEMBI
Y TI/IOLau TTIOBepXHOCTel Ten"

77 OOmBéM 111apa ¥ II1apOBOTO CEKTOPa.

Teopema 06 00béme 11apa. ITo1aab
cepbl. CTepeomeTprUecKre 3aJauH,
CBsSI3aHHbBIE C BBIUMC/IEHHEM 00bEMOB
111apa, 111apOBOr0 CErMEeHTa U IIAPOBOT'0




CeKTopa

78

[TpuknagHbie 3aaun 110 TeMe "OOBEMBI
Tes1", CBsi3aHHBIE C 0OBEMOM I1apa U
oAb ceprl. COOTHOLIEHUS
MeKy IJIOIIa/IsIMU [TOBEPXHOCTEN U
00BEMaMH MMOZ0OHBIX Tl

79

[Tomo6OHbIe Tela B POCTPAHCTBE.
Vi3meHeHre 00bEMa MPH MOZ00HH.
CrepeoMeTpuuecKue 3a/jauu, CBsI3aHHbIe
C BBIYMC/IEHHEM 00bEMOB TesT U
T/I01La/lel TIOBePXHOCTer

80

KonTponbHast pabota "Inorraau
TOBEPXHOCTH ¥ 00BEMBI KPYTJIbIX TeT"

81

JIBY>KeHUsI TIPOCTPAHCTBA.
OTtobpaxxeHusi. [IBM>KeHUsI U PaBeHCTBO
¢buryp. O6I11ie CBOMCTBA IBWKEHUM

82

Bup! aBYOKeHWI: Napasiie/ibHbIN
MepeHoC, LieHTpa/lbHasi CUMMETpHS,
3epKajibHasi CHMMeTpHs], [TOBOPOT
BOKpPYT NPsSIMOM

83

ITpeo6pa3oBanus nopobus. [psimas u
cdepa Ditnepa

84

['eomeTpuyueckue 3aauv Ha
TIPUMeHeHHe JBYKeHNs

85

KonTponbHas paboTa "BeKTophl B
MPOCTpaHCTBe"

86

O6ob6matoiijee moBTopeHue 11 moHATHIA
1 MeTO/I0B Kypca reometpum 10—11




KJ/1aCCOB, CUCTeMaTH3al[ysl 3HaHUM:
"[Iapasie/bHOCTb NIPSAMBIX U
MJIOCKOCTEN B MPOCTpPaHCTBe"

87

Ob6o0r1arotiee moBTopenye 11 MOHATHN
Y MeTOo/ZI0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTeMaTU3aL1s 3HaHUM:
"BekTopsl B rpocTpaHcTBe”

88

OO6ob6matoree moBTopeHye 11 moHATHIA
1 MeTOZI0B Kypca reometrpun 10-11
K/IaCCOB, CMCTeMaTU3alusi 3HaHU:
"BeKkTopbI B IpOCTpaHCTBe"

89

O6ob6matoiiee moBTopeHue 11 moHATHIA
1 MeTO/I0B Kypca reometpuu 10-11
KJIaCCOB, CHCTeMaTH3al[isi 3HaHU:
"O6BeM MHOTOIpaHHUKA"

90

O6ob6maroiijee moBTopeHue 11 moHATHIH
1 MeTO/I0B Kypca reometpum 10-11
KJIaCCOB, CHCTeMaTH3alisi 3HaHU:
"O6BemM MHOTOrpaHHUKA"

91

O6ob6miatoiijee moBTopeHue 11 moHATHM
Y MeTO/l0B Kypca reomerpuu 10-11
KJIaCCOB, CMCTeMaTHU3aL1si 3HaHUM:
"[o1ain TIOBEPXHOCTU U 00BEMBI
KPYTJIbIX Tes"

92

Ob6oo0ratoriiee mopTopeHye 11 MoHATHR
Y MeTOo/ZloB Kypca reomerpuu 10-11
KJIaCCOB, CHCTeMaTU3aL1si 3HaHUM:
"TTnommaau MoBepxXHOCTH U 00bEMBI
KpYTJIbIX Ten"




93

WTtoroBast KOHTpO/IbHAsE paboTa

94

VToroeast KOHTpOJIbHasi paboTa

95

[ToBTOpeHMe, 060011eHIE U
CcHCTeMaTH3al[ysl 3HaHUI

96

VicTopust pa3BUTUS CTepEOMEeTPUU KaK
HayKu U eé po/ib B pa3BUTHUU
COBPEMEHHbBIX UH)XeHePHbIX U
KOMIbIOTEPHBIX TEXHOJIOTMU

97

VicTopust pa3BUTUS CTepeOMeTPUU KaK
HayKH U eé po/ib B pa3BUTHUU
COBpPEMEHHBIX MH)XeHePHbIX U
KOMITbIOTEPHBIX TEXHOJIOTHUN

98

VicTopust pa3BUTHS CTepeOMeTpUN Kak
HayKU U eé po/ib B pa3BUTUU
COBpPEMEHHBIX UH)XeHEPHbIX U
KOMITBIOTEPHBIX TEXHOJIOTHUMI

99

VcTopus pa3sBUTUS CTepeOMeTPUU Kak
HayKU U eé pojib B pa3sBUTUU
COBpPEMEHHBIX UH)KEHepHbIX U
KOMITbFOTE€PHBIX TEXHOJIOTHUH

100

VcTopus pa3BUTHS CTepeOMeTPUU Kak
HayKU U eé posib B Pa3BUTUH
COBpPEeMEeHHbBIX UH)XeHePHbIX U
KOMIbIOTEPHBIX TEXHOJIOTHI

101

VcTopusi pa3BUTUSI CTepEOMETPUU KaK
HayKu U eé po/ib B pa3BUTHUU
COBpPEMEHHbBIX UH)KeHEPHbIX U
KOMITbIOTEPHBIX TeXHOJIOTUI




Wctopust pa3BUTUS CTepeOMEeTPUU KaK
HayKU U eé pojib B pa3sBUTUU

102 1
COBpPEMEHHBIX WH)XEHEePHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM
OBHIEE KO/IMYECTBO YACOB I10 102

I[TPOI'PAMME
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