MUHUCTEPCTBO ITPOCBEIIEHMSI POCCUNCKOM ®EJTEPAILIUN
MuHucTepcTBO 00pa3oBanusi PocToBcKkoi 00/1acTH
CanbCKuii paioH

MBOY COII Ne42 c. Canpara

PACCMOTPEHO COI''TACOBAHO YTBEPXJEHO
PykoBogurens MO 3amectutens gupekrtopa dupekrop MBOY COII
no YBP Ne 42 c. Canpara
VLB sicoB N.H. Krerg E.H.®omeHko
Mporokon Nel ot «30» 08 oT «30» 08 2023 . ITpuka3s Ne 191 ot «30» 08
2023 . 2023 r.
PABOYAMA ITPOTPAMMA

(ID 1538208)

yueOHOro npeamera «I'eomerpusi. Yriy0/1eHHbIN YPOBeHb»

auist obyuarormuxcst 10 kmacca



ITIOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi siBsieTCss OJHUM U3 0a30BbIX KYpPCOB Ha YPOBHe CpegHero
ob11ero o6pa3oBaHus, Tak Kak 00ecreurBaeT BO3MOYKHOCTb U3yUeHUsl AUCIUTIIVH
eCTeCTBEHHO-Hay4YHO! HarpaB/eHHOCTU W TpeAMEeTOB T'yMaHUTapHOTO LMKJIa.
[Tocko/bKy ~ JloTHYeckoe — MblllUieHHWe,  (opmupyemMoe  TpU  U3yUeHUH
00yUarolMMHCs TOHSATUMHBIX OCHOB T'eOMEeTPUHM, TIPU [0Ka3aTe/lbCTBe TEOPEM U
TIOCTPOEHUH 1IeMTOUKH JIOTUUeCKUX YTBEpP)KIEHHWM TIPU pelleHUd TeoMeTPHUUYeCKUX
3a/lay, yMeHWe BbIIBUTaTb U OIpOBepraTb TUIIOTe3bl HEeNmoCpe/ICTBEHHO
WCTIOJTB3YIOTCS TIPH PellleHUH 3a/lau eCTeCTBeHHO-HAayUHOro I[WK/Ia, B YaCTHOCTH
dbu3rMuecKux 3azau.

[lens ocBoeHUsI MporpaMMbl yuebHoro Kypca «['eomeTpusi» Ha yriay0néHHOM
YPOBHE — Ppa3BUTHE WHAWBUAYATbHBIX CIOCOOHOCTEM 00ydJalomuxcs TIpH
M3y4eHUH TeOMeTPUHU, KaK COCTaBJIsIIOIIel TpeiMeTHOM 00/acTh «MaTemaTuka U
nHbopMaTHKa»  dYepe3  obecriedyeHHMe  BO3MOXKHOCTH  IIpHOOpeTeHWs |
WCIIO/Ib30BaHusl Oosiee  T/IyDOKMX TeOMeTpUYeCKUX 3HaHUM U JIeMCTBUH,
celUPUUHBIX TeOMETPHH, U HeOOXOAMMBIX sl YCITeITHOr0 TTPodeCcCHOHATLHOTO
o0Opa3oBaHUsl, CBSI3aHHOT'O C UCTIO/Thb30BaHUEM MaTeMaTHKH.

[TpropUTeTHBIMM 3aZlauaMy Kypca TreoMeTpuUM Ha YIyIy0/JEHHOM YDOBHE,
PACILIMPSIOIIMMU Y YCUUBAIOIMMU KYpC 6a30BOT0 YPOBHS, SIBJISIFOTCSL:

paciiipeHue Tpe/CcTaBleHUs] O TeOMeTPUU KaK UYacTh MUPOBOUM KY/IbTYPhl U
cdbopMrpOBaHre 0CO3HAHKS B3aUMOCBSI3U F'eOMETPUH C OKPY KarOIIIUM MUPOM;

dbopmMrpoBaHre Tipe/iCTaB/eHUs] O TIPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEMUIIIMX MaTeMaTUUeCKUX MO/Ie/IsIX, TT03BOJISIOIUX OIMUChIBaTh W M3y4YaTh
pasHble sIB/IeHUs] OKPY>Katolllero M1pa, 3HaHue TIOHATUHMHOTO afrapaTa Mo paszeny
«CrepeomeTpusi» yueOHOT0 Kypca reOMeTpHH;

dopmMupoBaHre ~ yMeHUsI ~ BjaZieTb ~ OCHOBHBIMHA  TOHSITUSIMH O
TIPOCTPAaHCTBEHHBIX (UrypaXx W WX OCHOBHBIMU CBONCTBaMHU, 3HAHHWE TeOpPEM,
dbopMyn U yMeHUWe UX TIPUMEHSITb, YMeHHUs [l0Ka3biBaThb TeOpPeMbl W HAXO/UThb
HeCTaH/JapTHbIe CITOCOOBI pellieHus 3aay;

dbopMrpoBaHre yMeHUsl pacrio3HaBaTh Ha UepTeXkax, Mo/ie/isiX U B PealbHOM
MUpe MHOTOTDAaHHMKHM M Teja BpallleHus, KOHCTPYWpPOBaTb TreOoMeTpUuUecKHue
MoJlenu;

dbopMrpoBaHre TIOHMMaHHUSI BO3MOYKHOCTU aKCHOMAaTUUeCKOTO TMOCTPOeHUSs
MaTeMaTUueCKUx Teopud, (opMHUpOBaHWe MMOHUMaHUS POMA aKCUOMAaTHKH TIpU
TIPOBE/IEHUU PacCy K/ eHUM;

¢dbopMrpoBaHHe YMeHHUsl Ba/leTb METOJaMM [l0Ka3aTelbCTB W aJrOPUTMOB
pellieHusi, YMeHHsI UX TIPUMEHSATb, MPOBOAUTH J[OKa3aTe/bHble PacCyKAeHUs B
X0/le pellieHHs] CTepeoMeTPUUeCKUX 3aZiau U 3afiau C TIPaKTUUeCKUM CO/lep>KaHueM,



dbopMupoBaHre TIpe/CTaBleHUss O HeoOXOAUMOCTH  ZI0Ka3aTe/lbCTB  TIpU
000CHOBaHWHY MaTeMaTUUYECKUX YTBEPK/€HU 1 POJIM aKCMOMAaTHUKU B TIPOBeIeHUH
JeYKTUBHBIX PacCyKJeHuM;

pa3BUTHe U COBEpIIEHCTBOBAHWE WHTE/UIEKTYaJbHbIX U TBOPYECKUX
criocobHoCTel 00yuaroIuxcs, 1Mo3HaBaTelbHON aKTUBHOCTH, MCC/IeZl0BaTeTbCKUX
YMeHUM, KpUTUUHOCTU MBILLJIEHUs], UHTepeca K 3y4eHUI0 reOMeTpuH;

dbopmupoBaHre (YHKITMOHA/ILHONW TPaMOTHOCTU, pesieBaHTHOW TeOMeTpUM:
yMeHUsI pacrio3HaBaThb TIPOSIBJIEHUSI TeOMEeTPUUYECKUX TIOHSATHM, OOBEeKTOB U
3aKOHOMEPHOCTel B peanbHbIX JKU3HEHHBIX CUTYAlUsX W TPU U3YUYeHUM APYTUX
yueOHBIX TpeAMeTOB, TMpOSIBJeHUs 3aBUCUMOCTeM W  3aKOHOMEpPHOCTeH,
MO/IeJIMPOBaHUsSl peabHbIX CUTYalUi, HCCIe/IoBaHUsI TIOCTPOEHHBIX Mo/iesel,
VHTeprpeTalyuy MoTy4YeHHbIX Pe3y/bTaToB.

OCHOBHBIMH COZiep>KaTeTbHbIMU JIMHUSAMU yueOHOro Kypca «['eomeTpusi» B
10-11 «xknaccax saBiArOTCA: «lIpsAmMble ¥ TVIOCKOCTM B  MPOCTPAHCTBE»,
«MHororpaHHuku», «Tema  BpaijeHus», «BeKTOppl W  KOOpAUHAThI B
TIPOCTPAHCTBe», «/IBY)KeHHs B TIPOCTPAHCTBE.

ChopmymipoBanHoe Bo ®PI'OC COO TpeboBaHHe «yMeTb OIEPHUPOBAThH
TIOHSATUSIMU», PeJIeBaHTHBIMU TeOMeTpUM Ha yriayO/éHHOM ypoBHe oOyueHusi B
10-11 kmaccax, OTHOCUTCS KO BCEM COZiepyKaTe/IbHbIM JIMHUSM yueOHOTo Kypca, a
dbopMUpoBaHHe JIOTUUECKUMX YMeHWM  pacrpefiefiieTcss He  TOJIbKO  TI0
cojieprKaTesIbHbIM JIMHUSIM, HO U TI0 ToZiam obydenust. Cozep>kaHue oOpa3oBaHMs,
COOTBETCTBYIOL[ee TpeJIMeTHBIM pe3y/bTaTaM ocBoeHusi PesepanbHON paboueit
TIPOrpaMMBI, pacIpefie/iEHHBIM TI0 TOZlaM OOyUeHMs], CTPYKTYpPHPOBAHO TaKUM
obpa3om, uToObI KO BCEM OCHOBHBIM, TIPUHIIMITHAABHBIM BOIIPOCAM 00yUaroIrecs
oOpailjaicb HEeOAHOKpaTHO. OTO TO3BOJIsIET OpPraHM30BaTh  OBJAjleHHe
reoMeTpUYeCKUMU TIOHATHUSMU 1 HaBbIKaMU T0C/Ie/I0BaTe/IbHO U MOCTYIIaTebHO, C
cobroieHreM TTPUHITUIA TIPeeMCTBEHHOCTH, a HOBbIe 3HAaHHS BK/IIOUATh B OOIIYIO
CUCTeMYy TeOMeTPUUYEeCKUX TpeZiCTaB/IeHHi 00yUaroluXCsl, paciipsisi U yriayOsiss
eé, 0bpa3ys mpouHble MHOXKeCTBeHHbIe CBSI3U.

[Tepexo/ K M3y4eHUIO reOMeTPUU Ha yry0/éHHOM YPOBHe 103BOJISIET:

co3matb  ycioBuS s AuddepeHdaliid  00yueHHs, [OCTPOEHUS
WHAVBHUya/lbHbIX 00pa3oBaTe/IbHBIX IIpOrpaMM, OO0eCTieunTh  YrayOéHHOe
M3ydeHre TeOMeTPUY KaK COCTaB/IsitoIIel yue6Horo ripeiMeTa «MaTeMaTHKa»;

MO/ITOTOBUTL O0yYaroIuxcsi K TIPOJO/DKEHUI0 U3YueHMs] MaTeMaTUKU C
yuétoM BbIOOpa Oyayiieii rpodeccun, obecrieurBasi MPeeMCTBEHHOCTh MEXIY
o01M 1 TIpodeccroHaTbHBIM 00pa30BaHUEM.

Ha wu3syuenue yuebHoro Kypca «['eomeTpusi» Ha yI/IyO/JEHHOM YypOBHE
otBoauTcs 204 yvaca: B 10 kiacce — 102 yaca (3 yaca B Hefiento), B 11 knacce — 102
yaca (3 yaca B HeJiesito).



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 MHOrOrpaHHMKOB, pa3BépTKa MHOrorpaHHuka. IIpusma: n-yrosibHas
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.
[MpoctpaHcTBeHHass TeopeMa [ludgaropa. Ilupamuza: n-yronbHasi NUpamMuja,
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.



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;



cBOOO/IHO pacrio3HaBaTh OCHOBHbIE BH/IbI MHOTOTPAHHUKOB (TIPU3Ma,
nMpaMu/ia, MPSIMOYTO/IbHBIN Tlapasiiesenurnes, Ky0);

K/IaCCU(UIMPOBAaTh ~ MHOTOTPAaHHWKH, BbIOMpasi  OCHOBaHWS iAo
K/1accuduKalumy;

cBOOOZIHO  OMepupoBaTh TOHATUSMM, CBSI3aHHBIMU C  CeueHHeM
MHOTOTPaHHUKOB TJIOCKOCTBIO;

BBITIOJ/THATD rapa’siiiesibHoe, L[eHTpaibHOe u OpTOrOHabHOe
TIPOEKTHPOBaHUe (UTYDP Ha TJIOCKOCTh, BBITIONHATE W300pakeHUsT GUryp
Ha TVIOCKOCTY;

CTPOUTH CeueHUs] MHOTOTPAHHUKOB pa3/MYHbIMU METO/aMH, BBITIO/IHATh
(BBIHOCHBIE) TIVIOCKHE YePTeXKH W3 PUCYHKOB IMPOCTHIX 0O0BEMHBIX (HUTYP:
BUJI, CBepXY, COOKY, CHU3Y;

BBIUMC/ISATh  TUIOLIAZM  TIOBEPXHOCTeM  MHOTOTPaHHUKOB  (TIpH3Ma,
nyMpamMu/ia), reoMeTpu4ecKrx Tesl C mIpuMeHeHreM (hopMYJI;

cBOOO/IHO OITEpUpPOBATh MOHATUSAMU: CUMMETPHS B IIPOCTPAHCTBeE, I[eHTP,
OCb U IUIOCKOCTb CHUMMETPHH, LIEHTP, OCb U IJIOCKOCTb CUMMETPUU
urypsr;

cBOOO/IHO OIepupoBaTh TOHSTUSMU, COOTBETCTBYIOIIMMM BeKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

BBITIOJ/IHATD JIeHCTBUSI HaJl BEKTOpaMU;

pelllaTh 3a/lauyM Ha [0Ka3aTeJbCTBO MaTeMaTHUYeCKMX OTHOIIeHWH U
HaxXOoX/leHWe TeoMeTpUUYeCKHUX BeJWYUH, MPUMeEHssi M3BeCTHble MeTObl
TIpU pellieHM MaTeMaTUueCKUX 3ajiad TTOBBIIIEHHOTO U BbICOKOTO YPOBHS
CJIOXKHOCTH;

TIPUMEHSTb TIPOCTeliliie TpOorpaMMHble CpeiCTBAa M 3JIeKTPOHHO-
KOMMYHUKAILIMOHHbIE CUCTeMbI TIPU pellieHHH CTepeoMeTpruUeCcKuX 3aau;
W3BJ/IeKaTh, ITpeoOpa3oBbiBaTh W HMHTEPIPETHPOBAaTh HHGMOPMAIUIO O
TIPOCTPAHCTBEHHbIX TeOMeTpUUeCcKuX @urypax, IMpeACTaBIeHHYI0 Ha
yepTeXXax U pUCyHKax;

TPUMEHSITb  TOJy4YeHHble 3HaHWs Ha T[IpakTUKe: CpaBHUBaTh U
aHa/IM3MpOoBaTh peajibHble CUTYallUU, TPUMEHSATb U3yueHHble TOHSATUS 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 HAaXO0XK/jeHNeM reOMeTPUUEeCKUX BeJTMUWH;

MMeTh TIpe[CTaB/ieHHsi 00 OCHOBHBIX 3TallaX pa3BUTHS T'eOMeTPUU KaK
COCTaBHOM 4YacCTH (PyH/1aMeHTa 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




IIOYPOYHOE IVTIAHNPOBAHME

10 K/TACC

Tema ypoka

Ko/muecTBO YacoB

KoHTpo/bHBIE

Bcero
padoThI

IIpakTHUueckune
padoThI

Jara
H3yUueHUs

J/IeKTPOHHbIE
nudpoBbIe
o0pa3oBaTe/ibH
ble pecypchl

OcHoBHbIe TIpaBU/Ia
1300pakeHusT Ha PUCYHKe
TIJIOCKOCTH, TlapajulebHbIX
MpsIMbIX (OTPE3KOB),
cepeiMHbI OTpe3Ka

[ToHsITHS CTepeoMeTpUU:
TOUYKa, MpsiMasi, TVI0CKOCTb,
rnpocTpaHcTBo. OCHOBHBIE
rpaBu/ia U300pa’keHus Ha
PUCYHKe IJIOCKOCTH,
rapasijie/bHbIX IPSMBbIX
(oTpe3KoB), cepeiuHbI
oTpe3Ka

IToHATHA: NTepeceKaroLecs
IIJIOCKOCTH,
repecekarolecs rnpsmas u
IIJIOCKOCTB;
TIO/IYIIPOCTPAaHCTBO

[ToHsTHSA: MTepeceKaroecs
IIJIOCKOCTH,
TriepeceKarolyecs npsmasi u
IIJIOCKOCTB;
T10JIyTIPOCTPaHCTBO

MHororpaHHuKY,
n300pakeHHe TIPOCTENIINX
MPOCTPaHCTBEHHBIX (PUTYD,
HeCYI[eCTBYIOIIUX 00HEKTOB

MHororpaHHuKY,
n300pakeHHe TIPOCTEHNIINX
MIPOCTPAHCTBEHHBIX QUTYP,
HECYIIIeCTBYIOIUX 00BEKTOB

AKCHOMBI CTepeoMeTprUu U
TriepBble CJ1e[|CTBUS U3 HUX




AXCHOMBEI CTepeoMeTprn U
rnepsbie CJIeACTBUA U3 HUX

AKCHOMBI CTepeoOMeTpUu U
TiepBble C/1e/ICTBUS U3 HUX.
Crioco0bl 3a/1aHUsI TIPSIMBIX U
TJIOCKOCTEN B MPOCTPAHCTRe.
O603HauyeHus TIPSIMBIX U
TJIOCKOCTeN

M3006pakeHre ceueHu
MUpamMupbl, Kyba v Ipr3MBbl,
KOTOpBIE TIPOXO/ISAT uepe3 ux
pébpa. M3o6paxeHue
riepeceyeHust MOJTyYeHHBIX
riockocTel. PackpammBanue
TOCTPOEHHBIX CeYeHUH
Pa3HBIMH LIBeTaMU

M300pakeHre ceueHuH
MTUpaMupbl, Kyba v Ipr3MBl,
KOTOpBIEe TIPOXO/ISAT uepe3 ux
pébpa. M3o6paxkeHue
riepeceyeHust MOJTyYeHHBIX
rockocTelt. PackpammBanue
TOCTPOEHHBIX CeYeHHUH
Pa3HBIMH LIBETaMU

M300pakeHre ceueHu
MUpaMupbl, Kyba v pr3MBbl,
KOTOpBIEe TIPOXO/ISAT uepe3 Ux
pébpa. M3o6paxeHue
riepeceyeHust MoJTyYeHHbBIX
rockocTell. PackpammBanue
TOCTPOEHHBIX CeUeHHUH
Pa3HBIMH LIBETaMU

M300pakeHre ceueHu
MUpaMubl, Kyba v IprU3MBbl,
KOTOpBIEe TIPOXO/ISAT uepe3 ux
pébpa. M3o6paxeHue
TriepeceyeHust MoJTyYeHHBIX
riockocTell. PackpammBanue
TOCTPOEHHBIX CeYeHUH
Pa3HBIMH LIBETaMU

Meton cnenoB Ast
MOCTPOEHUsI CeUeHun




Mertoz cnefioB st
MOCTPOEHUsI CEUeHUH.
CBoricTBa nepeceyeHUn
MPSIMBIX U [JIOCKOCTEM

Meton cnenoB [st
MOCTPOEHHsI CEeUeHUH.
CBoricTBa nepeceyeHU
MIPSIMBIX U [JIOCKOCTeMN

[TocTpoeHue ceueHuli B
nupamu/ie, Kybe 1mo Tpém
TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX YepTexxel 1
3aIuCh L1aroB MOCTPOeHUsI

[TocTpoeHue ceueHuli B
nupamuzie, Kybe 1mo Tpém
TOYKaM Ha pébpax. Co3zanue
BBIHOCHBIX UepTeKer U
3aIuCh L1aroB MOCTPOEHUsI

[TocTpoeHue ceueHui B
nupamuzie, Kybe 1mo Tpém
TOYKaM Ha pébpax. Co3zanue
BBIHOCHBIX YepTeKer 1
3aMKCh 11aroB MOCTPOEHHUS

[TocTpoeHue ceueHui B
nipamu/jie, Kybe 1o Tpém
TOUKaM Ha pébpax. Co3maHue
BBIHOCHBIX UepTexkei 1
3aITUCh I1ar0B IMOCTPOEHUST

IToBTOpEHUE TI/TAHUMETPUM:
Teopema o
MPONOPLMOHA/IBHBIX
otpe3skax. [Togobue
TPeYroJIbHUKOB

[ToBTOpEHMe IJIaHMMeTpUU:
Teopema Menenasi. PacueTsl
B CeUeHHsIX Ha BBIHOCHBIX
yeprexax. cropust
PasBUTUSA TJIAHUMETPUU U
CcTepeoMeTpuu

KontponbHasi paboTa
" AKCHOMBI CTepEeOMEeTPHH.




Ceuenuga"

BsanmHoe pacrionokeHue
NPSIMBIX B [IPOCTPAHCTBe.
CkpeluBaroLyecs rpsimMble.
[Ipr3HaKu CKpeLBaroLnxCcs
npsiMbIX. [TapaniessHble
TMIpsIMble B IIPOCTPAHCTBe

Teopema 0 Cy111eCTBOBaHUY U
eJMHCTBEHHOCTH NPSIMOU
rapasuie/ibHOM JaHHOU
NIPSIMOU, IPOXOZALLeN yepes
TOUKY IIPOCTPaHCTBa U He
JieXKallled Ha JaHHOM
npsimoi. Jlemma o
repeceyeHnH rnapassiesbHbIX
MIPSIMBIX MJIOCKOCTBIO

[TapannensHOCTb Tpex
npsMbIX. Teopema o Tpéx
Trapasule/IbHbIX NPSAMBIX.
Teopema o
CKpeLMBaOLIUXCS NIPAMBIX

[TapannensHoe
rpoekTypoBaHue. OCHOBHbIE
CBOMCTBA MapasiebHOro
NIPOEKTUPOBAHMUS.
N306pakeHre pa3HbIX GUTYp
B Mapa/uie/ibHOM TIPOeKLUU

LlenTpanbHas NpoOeKLUs.
Yroun ¢ coHanpaBeHHbBIMU
CTOPOHAMU. YTOJI MeXAY
NPSIMBbIMU

3aJauM Ha J0Ka3aTeabCTBO U
HCCJieIoBaHUE, CBSI3aHHBIE C
pacIioioKeHeM NpSIMbIX B
TPOCTPaHCTBe

[ToHsTHA: TapanIenbHOCTD
TIPSIMOM M TIJIOCKOCTH B
npocrpaHcTee. [IpusHak
rapasieJ;ikHOCTH MPSIMOU U
riockoctu. CBoMCTBa
TapasiieJ;ilkHOCTH MPSIMOU U
TJIOCKOCTH




['eomeTpuueckue 3aauv Ha
BbIUMCJ/IEHUE U
JlOKa3aTeyibCTBO, CBSI3aHHbIE
C Tapa/iyie/IbHOCTBIO MPSIMBIX
Y TIJIOCKOCTeN B
MPOCTPaHCTBe

[TocTpoeHue ceueHus,
TIPOXO/ALIEro uepes JaHHYH0
MIPSIMYIO Ha YepTexxe 1
Trapasiie/ibHOro Ipyrou
npsimoi. Pacuét oTHoIIeHUH

[TapannenbHas npoekuus,
TpUMEeHeHue JJ1s1
MOCTPOEHHSI CeueHuH Kyba u
napasnenenunesna. CeorcTea
rapasijesienunesia v Npyu3Mbl

[TapasnienpHble IJIOCKOCTH.
[Ipu3Haku napasiesbHOCTU
JIBYX IJIOCKOCTEeN

Teopema 0 napasnienbHOCTA
Y eJUHCTBEHHOCTH
TJIOCKOCTH, MPOXOASIIen
yepe3 TOUKY, He
TIPUHAJJIeXaly0 JaHHOU
TJIOCKOCTH U CJIe[ICTBUS U3
Heé

CBoWCTBa mapasiienbHbIX
TJIOCKOCTeU: 0
rapasie/ibHOCTU MPSIMbIX
riepeceueHusi pu
riepeceueHuu IByX
rapasijie/ibHbIX TUIOCKOCTel
TpeTben

CBoMCTBa mapasiienbHbIX
TJIOCKOCTe: 06 oTpe3kax
rapasuie/IbHbIX MPSIMbIX,
3aK/TFOUGHHBIX MEXIY
rapasiie/lbHbIMA
TIJIOCKOCTSIMU; O
repeceyeHuH MpsIMOU C
[IByMsI Napa’iie/IbHbIMA
TMIJIOCKOCTSIMU




[ToBTOpEHMe: TeOpeMa
[Mudaropa Ha TIOCKOCTH

[ToBTOpEHMUE:
TPUTOHOMETPUs
NIPSIMOYTOJIbHOTO
TpeyroJibHUKa

CaoiicTBa Kyba u
MPSIMOYTOJTBHOT'O
Triapasuiesienuresia

Bbrurcienue JivH OTPe3KOB
B Ky0e U MpsiMoyro/ikHOM
napasiienenurnese

[TeprieH UKy ISIPHOCTD
TPSIMOM M TVIOCKOCTH.
ITpusHak
NepreH UKy ISIpHOCTH
TIPSIMOM M TJIOCKOCTH

[TeprieHJUKYISIPHOCTD
MPSIMOU Y TJIOCKOCTH.
ITpusHak
NepreHUKyISIpHOCTH
TMPSIMOM U TJIOCKOCTHU

Teopema o cyllleCTBOBaHUU U
eJUHCTBEHHOCTH MPSIMO,
TPOXOZSIIIiel uepe3 TOUKY
IIPOCTPaHCTBA U
NepreHUKYISIpPHOU K
TJIOCKOCTH

I[Tnockoctu u
repreHAuKy/sipHble UM
TMpsiMble B MHOTOI'PaHHUKAX

ITnockoctu u
repreHuKy/IsipHble UM
MpsiMble B MHOTOIPaHHUKAX

[leprieHAUKYISIp U
Hak/10HHasA. [TocTpoeHue
TepIeHuKYy/1sipa U3 TOUKU
Ha INPSAMYIO

[leprieHAUKYyISIp U
Hak/ioHHas. [TocTpoeHue
TIeprHeHIMKYJIsipa U3 TOUKU




Ha NpSMYO

Teopema o Tpéx
reprieHuKysapax (psamas u
obpatHast)

Teopema o Tpéx
repreHuKysipax (rpsimasi U
obparHast)

Yron mexny
CKpeLMBarIMMUCS
MPSIMBIMUA

[Touck meprieHAUKY/ITPHBIX
TIPSIMBIX C TIOMOII[LIO
TepreHIUKYISIPHBIX
IJIOCKOCTeH

OptoronansHoe
NIPOEeKTUPOBaHUE

[TocTpoeHue ceuenuii Ky0a,
MIpU3MBI, TIPaBUIbHOMN
MUpaMU/IbI C TIOMOLLBIO
OpPTOrOHA/IbHOM MPOEKLIUU

[TocTpoeHue ceueHHit Ky0a,
TIPU3MBI, IIPaBUJILHON
MMpaMH/ibI C TIOMOLLBIO
OPTOrOHA/IbHOM MPOEKLIUU

CumMeTpus B IIPOCTPAHCTBE
OTHOCHTEJILHO IJIOCKOCTH.
[TnockoCcTh CUMMeTpUi B
MHOTOTpaHHUKAax

ITpusHak
repreH UKy ISIPHOCTA
TIPSIMOM M TIJIOCKOCTH KaK
C/e[iCTBHe CUMMETPUU

IIpaBuibHBIE
MHOTOTrpaHHUKU. Pacuér
pacCTOSIHUM OT TOUKH /10
TJIOCKOCTH

[IpaBusibHBIE
MHOIOrpaHHUKU. Pacuét
pacCTOSIHUM OT TOUKH /10
TIJIOCKOCTH

Crioco06bl OMyCTUTh




TNepreHuKyIsphbl:
CUMMETPHUS1, CABUT TOUKH T10
rapasizieJisHOU MpsIMOU

CpBur 1o HenapasienbHON
NPSIMOU, U3MEeHeHue
PacCTOSTHUM

KoHTponbHas paboTa
"B3auMHOe pacrionoykeHue
MPSIMBIX U TJIOCKOCTEN B
MpOCTpaHCTBe"

[ToBTOpEHUE: yroa Mexay
TMPSIMBIMU Ha TIJIOCKOCTH,
TPUTOHOMETPHUS B
MPOU3BOJILHOM
TpeyroJibHUKe, TeopeMa
KOCHHYCOB

[ToBTOpEHME: YTOI MEXIY
CKpeLMBaKIMMUCS
MPSIMBIMU B ITPOCTPaHCTBe

FEOMETPI/I‘JECKI/IQ MeTO/bI
BBIYMC/IEHUSA YIJIa MEXAY
MMpAMBIMH B MHOI'OT'DAHHHKAX

[Byrpannsbii yroj. CBOMCTBO
JIMHEeMHBIX yTJIOB
JIBYyTPaHHOrO yrJjia

[TepnieHAUKYASIpHbIE
riockoctd. CBOMCTBA
B3aMMHO MepreH/IUKY/ISPHBIX
TJIOCKOCTeH

[TpusHak
MepreH UKy PHOCTH
TJIOCKOCTEM; TeopeMa 0
MPsSIMOM TlepeceueHus IByX
IJIOCKOCTEeM
repreHuKY/IsIPHBIX TPeTbel
IJIOCKOCTH

[TpssmoyronbHbIN
napasuiesienunes; Kyo;
M3MepeHUsi, CBOMCTBa
MPSIMOYTO/TbHOT'O
rapa’siziesienuriesia




Teopema o guaroHanu
MPSIMOYTO/IbBHOT'O
napaJsuiesienuresia u
C/Ie[ICTBHE U3 Heé

CrepeomeTrpuueckue u
TIpUK/Ia/iHbIe 3a/jauH,
CBSI3aHHBIE CO B3aWMHBIM
pacronoKeHueM IMpsIMbIX U
IIJIOCKOCTH

[ToBTOpEHMUE:
CKpelLuBaroLyecs npsmsole,
rapajijie/ibHble IJIOCKOCTH B
CTaH/APTHBIX
MHOI'OIpPaHHUKax

[Tapa napasnenbHbIX
IJIOCKOCTeN Ha
CKpellMBaOIMXCS PSIMBIX,
pacCTOsTHUE MeXIY
CKpeLUBarIMMUCS
MIPSIMBIMHU B ITPOCTBIX
CUTyaLsIxX

PaccrosiHue oT TOUKM 710
TJIOCKOCTH, PacCTOsIHHE OT
MPSIMOM 10 TIJIOCKOCTH

BbluniciieHre pacCcTOSTHUN
MeXKy CKpellMBaoLMMHUCS
MPSIMbIMU C TIOMOLLIBIO
MepreH UKy pHOU
TJIOCKOCTH

TpéxrpaHHbIN yroJ,
HepaBeHCTBa [jist
TPEXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TeopeMbl KOCUHYCOB U
CUHYCOB /IJI1 TPEXTPaHHOTO
yria

OneMeHThI chepuuecKou
reoMeTpUU: reo/ie3uuecKre
JIMHUHY Ha 3emJie

KonTponbHast paboTa "YTJIbI
U paccTossHusA"




CucremaTtusanysi 3HaHUM
"MHOrorpaHHuK 1 ero
371eMeHTbI"

[Tupamuja. Buasl nupaMu,.
[IpaBubHasA nupamuza

ITpusma. Ipsamas u
HaKJ/IOHHas [PU3MBL.
[IpaBuibHas rnpusMa

[IpsimMoii mapasinenenurne,
TIPSIMOYTO/TbHBIN
napasuiesienure], Kyo

BhIMyK/ible MHOTOTPaHHUKH.
Teopema Diinepa

NN

BoinyK/ble MHOTOrpaHHHUKMU.
Teopema Diinepa.
IIpaBusibHBIE U
TMOJTyTIpaBUJIbHbIE
MHOTOTPaHHUKHU

KoHTpospHast pabota
"MHororpaHHuKuy"

[ToHaTHe BekTOpa Ha
IIJIOCKOCTU U B IIPOCTPAHCTBE

Cymma BeKTOpOB

Pa3HocTh BEKTODPOB

HpaBI/IJIO mapasuienernurend

O O |© 0| 0 |J | 0 |UT

YMHOXeHHe BeKTopa Ha
YUCII0

—

PasnoxeHue BekTopa 1o
0a3ucy Tpéx BeKTOPOB, He
JieXKallx B OAHOU
TIJIOCKOCTH

CkasnsipHOe npou3BeieHue

Boruriciienue yria Mmexznay
BEKTOpPaMH B [TPOCTPAHCTBE

A O|lW O |IN O

[Tpocreiue 3aaun C
BEeKTOpaMH




9 [Tpocreiiiive 3aauu C 1
5 BeKTOpaMH
9 [Ipocrelilive 3aauu ¢ 1
6 BEKTOpaMu
9 [Tpocreiiiiivie 3a1auu C 1
7 BEKTOPaMH
9 O060611eHue 1 1
8 crCTeMaTH3allysl 3HaHUI
9 O06o01eHMEe U .
9 cucTeMaTr3alus 3HaHUM
(1) WToroBasi KOHTPOJIbHAs 1
0 pabora
1
0 WTorosast KOHTpOJIbHAs 1
1 pabora
1
0 O06o0b611eHre u ) 1
5 cUCTeMaTu3alus 3HaHUM

OBILIEE KOJIMYECTBO 100

YACOB II10 ITPOT'PAMME




YYEBHO-METOJMNYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIS1 YHEHUKA

METOANYECKHWE MATEPUAJIbI JI1 YUUTEJIA

IOIN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETU

MHTEPHET
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