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IIOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siB/ISIETCS OAHUM 13 0a30BBIX KyPCOB Ha YPOBHE CpeJHero o01iero
oOpa3oBaHMsl, TaK KakK obecrieurBaeT BO3MOXXHOCTb W3yUeHUsl AUCLIATIIVH
eCTeCTBeHHO-HAayUHOM HarpaB/ieHHOCTU U TpeJMeTOB T'yMaHWTApHOIO IUK/a.
[TocKoJIbKY JIOTHUYeCcKOoe MbIlIeHre, (hopMUpyemMoe Mpy U3yueHUH 00yJaromMHICs
TOHATUUHBIX OCHOB TeOMEeTPUH, MpPU JOKa3aTelbCTBE TeOpeM U ITOCTPOeHUU
L[eTIOUKU JIOTUUeCKUX YTBEP K eHWH TIPU pellleHUH reOMeTpUUeCKUX 3a/jay, yMeHre
BbIJBUTaTb W OINPOBEPraTh THUIIOTe3bl HENOCPeJCTBEHHO WCMOJb3YKTCS TMpU
pellleHny 3a/lau eCTeCTBeHHO-HAay4YHOr0 1[MK/Ia, B YaCTHOCTU (PU3UUECKHX 3a/1au.

Llenb ocBoeHus MporpaMMbl yueOHOT0 Kypca «['eomeTpusi» Ha yriyO1éHHOM
yPOBHE — pa3BUTHe UHAUBUAYATbHBIX CIIOCOOHOCTEl 00yuarouxcs pyu U3y4eHun
reoMeTpud, KakK COCTaB/SOIeN TIpeMeTHON o6Osactd «MaTeMaTHKa W
nHbOopMaTHKa» yepe3 obecrieueHHe BOSMOXKHOCTH TIPUOOpeTeH s U UCTI0/Tb30BaHus
6omee rmybOKMX reoMeTpUUeCKUX 3HAHUN U IeHCTBUH, CTIE[U(PUUHBIX TeOMeTPUH,
1 HeOOXOAMMBIX [I7Is1 YCIeITHOTO TIpodeCcCHoHaIbHOTO0 00pa30BaHusl, CBSI3aHHOTO C
WCII0/Tb30BaHMEM MaTeMaTHKH.

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

pacilvpeHye TNpeACTaBleHUs] O TeOMETPUM KaK YaCTh MUPOBOU KyJbTYPhI U
dhopmMrpoBaHHe 0CO3HAHUSI B3aMOCBSI3U TeOMeTPHH C OKPY>KatollM MHUPOM;

(dhopmMuUpOBaHHe TpPEACTaBAeHUsS O TMPOCTPAHCTBEHHBIX (Urypax Kak O
BKHEUIIIMX MaTeMaTUUYeCKUX MOJe/IsIX, MO3BOJISIIOIINX OIMUChIBATH U U3ydaTh
pa3Hble SIBJIEHUsI OKPY>KatoIllero Myupa, 3HaHHe MOHSITUHMHOTO arirapaTa 1o pasfeiny
«CtepeoMeTpusi» yueGHOr0 Kypca reoMeTpuy;

dbopmMupoBaHWe  yMeHMsI  BJaJieTb ~ OCHOBHBIMM  TOHSTHUSIMHU O
TIPOCTPAHCTBEHHbIX (UrypaXx M WX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TeOpeM,
dbopMyn1 U yMeHHWe UX TNPUMEHSITb, YMEHHUs [J0Ka3biBaTb TeOPeMbl W HaxXO[UThb
HecTaH/JapTHbIe CIIOCOOBI pellieHus 3aJay;

(dopMUpOBaHHe yMeHHUs pacClio3HaBaTh Ha UepTexxax, MOJe/siX U B peaTbHOM
MHpe MHOTOTDaHHUMKM W Teja BpallleHus, KOHCTPYUPOBAThb TeOMeTpPUYECKUe
MO/ie/iy;

dbopmMuUpoBaHHe TOHWMaHUSI BO3MOXXHOCTH aKCHMOMAaTUYeCKOTO TOCTPOeHUSs
MaTeMaTU4YeCKUX TeopuHd, (POPMUpPOBAHWE TOHHWMAaHUSI POJIM aKCMOMAaTUKU TIpU
TIPOBEJIEHUU PaCCY K[ eHUN;

dbopMUpoBaHre yMeHUsl BafleTb MeTOJaMH J0Ka3aTelbCTB W aJrOPUTMOB
pelleHus, yMeHHsl UX TIPUMEeHSITh, IPOBO/IUTH /I0Ka3aTe/bHble PAaCCy>K/AeHUs B X0/ie
peleHusi CTepeoOMeTPUYeCKUX 3a/lad U 3alad C MNPAKTUUeCKUM COjlepKaHUeM,
dbopMupoBaHre TIpe/CTaBleHUss O HeoOXOAWMOCTH  /OKa3aTe/lbCTB  TIpU



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

pa3BUTHEe U COBepIIIeHCTBOBaHWE WHTE/UIEKTYa/JbHbIX U TBOPYECKUX
criocoOHOCTeM 00yYaroLuXcsl, TT03HABATeIbHOM aKTUBHOCTH, UCC/Ie[J0BaTebCKUX
yMeHUl, KpUTUYHOCTH MBILILJIeHHs], UHTepeca K U3yYeHUI0 TeOMeTpuY;

dbopmupoBaHre (PYHKIIMOHA/JIbLHOW TPaMOTHOCTH, PeJIeBaHTHOM TeOMeTPHHU:
YMeHUsI pacrio3HaBaTh IIPOSIBJIEHUSI TEeOMETPUUECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTeN B peaslbHbIX >KU3HEHHBIX CUTYaLUsiX W MPU WU3YYeHUU [IPYTHUX
yueOHBIX TpeAMeTOB, TMPOSIBJeHUs 3aBUCUMOCTeM W  3aKOHOMEpHOCTeH,
MO/Ie/IMPOBAHUsl peabHbIX CUTYalWid, MCCIel0BaHUs ITOCTPOEHHBIX MOJeseH,
VMHTeprpeTalyuy MoTy4YeHHbIX pe3y/bTaToB.

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

CdopmymporanHoe Bo PI'OC COO TpeboBaHUMe «yMeTb OIEPUPOBAThH
TIOHSTUSIMU», pe/IeBaHTHBIMU reOMeTpUH Ha yryb1éHHOM ypoBHe 00yueHus B 10—
11 knaccax, OTHOCUTCS KO BCeM COjiep)KaTe/bHbIM JUHUSIM yueOHOro Kypca, a
dbopMrpoBaHHe  JIOTUYeCKMX yMEHWM  pacripefiesisieTcsi He  TOJIbKO  TI0
cofiep>KaTelbHbIM JIMHUSIM, HO U 10 rojam obyuenusi. Coziep>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/MBUYaNbHbIX 00pa3oBaTe/NbHBIX —IporpammM, obecrieudTh  yriyOiéHHOe
M3yueHre reOMeTPUH KaK COCTaBJIsitOIIel yueOHOTo rpeMeTa «MaremMaTrKay;

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

Ha wu3yueHue yueGHOro Kypca «['eomeTpusi» Ha yryiyOJéHHOM YypOBHe
otBoguTcs 204 vaca: B 10 knacce — 102 yvaca (3 yaca B Hefiento), B 11 kacce — 68
yaca (2 yaca B HeJle/li0).



COJEPXAHUE OBYUYEHUSA
10 K/TACC

IIpsiMble U TJIOCKOCTH B MPOCTPAaHCTBe

OCHOBHbIE  TIOHSITUA ~ CTepeoMeTpuu. Touka, TipsiMas, IIJIOCKOCT,
npocTpaHcTBO. [loHATHe 06 akKCHMOMaTUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
aKCUOMBI CTepeOMeTPHH U CJIe[ICTBUS U3 HUX.

B3aumMHoe pacrionokeHve TIpSIMBIX B IIPOCTPaHCTBe: IepeceKaroluect,
rnapasuie/ibHble W CKpelluBaroliyecs:i npsmble. [Ipr3Haku CKpenjyBaroLuxCs
npsMbIX. [TapanieibHOCTb MPSIMBIX U TIJIOCKOCTEN B TIPOCTPAHCTBE: MapasiiebHble
TipsiMble B POCTPaHCTBe, Napa/ljie/lbHOCTb TPEX MPSIMBIX, MMapasiiebHOCTh TIPSIMOK
U 1iockocTy. [laparnienbHOoe W 1jeHTpa/ibHOE TIPOEKTHPOBaHUe, W300pakeHue
¢uryp. OcHOBHble CBOMCTBa Iapa/yie/IbHOTO TMPOeKTHUpOBaHus. M3o00pakeHue
buryp B mapasiesibHOM MPOEKUWU. YTJ/bl C COHANpaB/Ae€HHbIMU CTOPOHAMHU, yTOJ
MeXAy NpsMbIMUA B MpOCTpaHCTBe. [lapasiesibHOCTh M/IOCKOCTEM: Mapasuie/ibHbIe
TIJIOCKOCTH, CBOMCTBa rapasiebHbIX MJIOCKOCTEM. [Tpocreliye
MPOCTPAaHCTBEeHHble (PUTypbl Ha IUJIOCKOCTU: TeTpas/p, TMapasuiesiernures,
MOCTPOEHUE CeYEHUM.

[TeprieHAUKYASIPHOCTh MPSIMOM U TVIOCKOCTU: TIePHeHUKYJ/ISIpHbIe TIpsiMble B
MPOCTPAHCTBe, MpsSIMble TMapasjiesbHble W TepPHeHJUKYJ/spHble K TJI0CKOCTH,
MpU3HAK MEePHeHAUKY/ISPHOCTU TMPSAMOU M IUIOCKOCTH, TeopeMa O TIpsIMOU
TepIeHUKYJIIPHOX TIJIOCKOCTH. OptoroHansHOe MPOEKTUPOBAHME.
[TepnieHAMKYISP U HAKJIOHHBIE: PACCTOSIHHAE OT TOYKH /10 IJIOCKOCTH, PACCTOSIHHAE OT
MpSIMOW 10 TIJIOCKOCTH, MPOeKIusl (JUrypbl Ha MJIOCKOCTh. [lepneHAuKyIsipHOCTh
TJIOCKOCTEeH: TpU3HAK MepreHAUKY/ISIPHOCTH ABYX IUIOCKOCTelh. TeopeMa 0 Tpéx
TeprieH UKy Ispax.

Yribl B MPOCTPAHCTBE: yrol MeXy MPSIMOU Y TUIOCKOCThIO, JABYTPaHHbIN
yroJi, TMHEeHWHbIA YroJl IBYTPaHHOIO yrja. TpéXrpaHHbId U MHOTOTDaHHbIE YTJIbI.
CBoMCTBa IJIOCKUX YTJIOB MHOTOTPAHHOTO yrjia. CBOUCTBA IJIOCKUX Y ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yrJia. Teopembl KOCUHYCOB M CUHYCOB /11 TPEXTPAaHHOIO YTJIa.

MHororpasHHuKH

Buzibl MHOrOrpaHHUKOB, pa3BépTKa MHOrorpaHHuka. Ilpu3ma: n-yrosibHas
npu3Ma, TIpsiMasi 1 HaK/IOHHasi PU3MbI, O0KOBast 1 MO/THast TIOBEPXHOCTh TPH3MBI.
[Tapannenenurne/, MpsAMOYTO/IbHbIM TTapaJiie/ieNnune/ U ero cBorcTea. Kpatuariive
MyTH Ha TOBEPXHOCTM MHOrorpaHHuKa. Teopema Oiiepa. IlpocTpaHcTBeHHas
teopema Iludaropa. [Tupamuza: n-yrosbHasi nupamu/a, NpaBUIbHas U yCeUEHHast
nupamuel. CBoiicTBa pébep M OOKOBBIX TpaHeW TIPaBWILHOW MHMPaMU/bI.
[IpaBuibHBIE MHOTOTDAaHHUWKW: TMpaBU/bHAasg TpH3Ma M TMpaBWIbHAas NUPaMU/A,



TIpaBWIbHAs TPeyroJibHasi MMpaMu/ia v MpaBUIbHbIN TeTpasap, Ky0. [IpeacTaBieHue
O MpaBUJIbHBIX MHOTOIPAaHHUKAX: OKTa3/1p, A0AEeKasp U UKOCa3/p.

BbrunicsieHre 3/1eMeHTOB MHOTOTPAaHHHMKOB: pEOpa, JMaroHaid, YIJIbL
[Tnomiasb OOKOBOM TOBEPXHOCTH U TIOJHOW TIOBEPXHOCTH TIPSIMON TIPH3MBI,
TIJIOIA/Ib OCHOBAHUM, TeopeMa 0 O0KOBOI MTOBEPXHOCTH MPSMOU Npr3MBlI. [110111a16
OOKOBOI1 TOBEPXHOCTH U TOBEPXHOCTU TMpPaBU/IbHON THMpaMU[bl, TeopeMa o
T/IOLIA/IA YCeUEHHOW MUPaMU/IBI.

CumMeTpusi B MOPOCTPAaHCTBE. DJIEMEHTbl CHMMETPDUM  TPaBUIbHBIX
MHOTrOTpaHHUKOB. CUMMeTpHsi B TIPaBWIbHOM MHOIOTDaHHUKE: CHUMMETPUS
napajijiefienunesa, CAMMETDPHsI MPaBWIbHBIX MPU3M, CUMMETPUSI TPaBUIbHOU
MAPaMU/IbI.

BekTopbl U KOOPANHATHI B NPOCTPAaHCTBe

[ToHATUS: BEKTOP B MPOCTPAHCTBE, HY/IEBOW BEKTOD, [/IMHA HEHYJIeBOTO
BEKTOpa, BEKTOPbl KOJ/UIMHEAapHbIe, COHArpaB/€HHble W TPOTHUBOIOJIOKHO
HarpaBJ/ieHHbIe BeKTOpbI. PaBeHCTBO BEKTOPOB. [IeliCTBUSI C BEKTOPaMU: CII0’KEHUE
Y BbIUWTaHWE BEKTOPOB, CYyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHe BeKTOpa Ha
yncno. CBOMCTBA (JI0KeHUs] BeKTOPOB. CBOMCTBA YMHOXKeHHsSI BEKTOpa Ha YMUCIIO.
[ToHsiTve KOMILJIaHapHbIe BEKTOpbI. [IpU3HaK KOMIUIAHAPDHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunesa. Teopema O pa3/loKeHMM BeEKTOpa [0 TPEM
HEeKOMIJIaHapHbIM ~ BekTopaM. [IpsgmoyrosbHasi  cucTeMa KOOpAWHAT B
nipoctpadcTBe. KoopauHaTel BekTtopa. CBsi3b MeXAYy KOOpPAMHATaMU BEKTOpa M
KOOpJIMHaTaMd TO4YeK. YTon MexJy BeKropamu. CKa/sipHOe Npou3BeeHue
BEKTOPOB.

11 KVZTACC

Tena BpaleHus

[ToHsiTUS: LWIMHpDUYECKass TOBEPXHOCTb, KOHWYeCKass TOBePXHOCTh,
chepuueckasi TOBEPXHOCTb, OOpasyrolue TioBepxHOcTel. Tesa BpalleHUs:
LIWJIMH/IP, KOHYC, yCeUEHHBIN KOHYC, cepa, 11ap. B3auMHoe pacrosioeHue cdepbl
M TUIOCKOCTH, KacarejbHasi TJIOCKOCTb K cdepe. V300paxkeHre Tes BpallleHUs Ha
n0ckocTy. Pa3BépTka 1iunuHApa U Konyca. CummeTpusi cdepsl U 11apa.

O6béM. OcHoBHBIe cCBoMcTBa 00BEMOB Ten. Teopema 006 o00BEMe
TIPSIMOYTOJILHOTO Tlapasijiesierivriea U creActBusi U3 Heé. OObEM mpsMoi U
HaK/IOHHOM TIPW3MBbI, I[WIMHJPA, THPaMUIbI U KOHyca. OO0BEM I11apa U I1apOBOTO
cerMeHTa.

KombOuHaliy Tes BpalljeHWsi U MHOTOTPaHHUKOB. [Ipu3ma, BIMcaHHasi B
LUWIAHID, OINWCaHHasi OKojo ILwivHApa. [lepeceueHue cdepbl U Iapa C
TJI0OCKOCThbI0. Kacanue 11apa u cdepbl MI0CKOCTbIO. [ToHATHE MHOTOrpaHHUKaA,
OMUCAHHOTO OKOJ0 cdepbl, cdepbl, BIHUCAHHOM B MHOTOTDAaHHUK WU TeJ0
BpallleHusl.



[Tnoijage MOBEPXHOCTH LIWIMHAPA, KOHYyCa, MUIOMIaAb Cepbl U eé yacTeil.
[Tomobue B mpocTpaHcTBe. OTHOIIEHHWE OOBEMOB, TIUIONIA/el TOBEPXHOCTeM
nofobHbIX ¢uryp. IIpeobpa3oBaHue moo0usi, ToMOTeTus. PellleHHe 3ajau Ha
IJIOCKOCTH C MCI0JIb30BaHNEeM CTepeoOMeTPUUeCKUX METO/OB.

[TocTpoeHure ceueHMi MHOTOTPAaHHUKOB Y TeJT BpallleHUsl: CeueHus1 LIWIMHAPA
(napaisiebHO W TEpIeHAUKY/ISIPHO OCH), CeueHMs] KOHyca (TapasijiesibHble
OCHOBaHUIO U TIPOXO/ISAII[Me uepe3 BepIlHY), CeUeHUs 111apa, MeTO/Ibl ITOCTPOeHUsI
CeuyeHUl: MeTOJ, C/ie/loB, MeTO/, BHYTPEHHEr0 MpPOeKTUPOBaHUs, MeTO/, TepeHoca
CeKyLLer IJIOCKOCTH.

BeKTOpbI U KOOP/JUHATHI B IPOCTPAHCTBE

BekTophbl B npocTpaHcTBe. Oriepaliuu HaJ, BeKTOpaMu. BeKTopHOe YMHOKeH e
BekTOpOB. (CBOIMCTBA BEKTODHOTO YMHOXeHHUs. [IpsgmoyrosbHasi cucTema
KOOp/IMHAaT B MpocTpaHcTBe. KoopauHaThl BekTopa. Pa3snokeHue BeKTopa IO
6a3ucy. KooprHaTHO-BeKTOPHBIM MeTO/, NP1 PellieHU reoMeTpUUecKUX 3azau.

JIBH)KeHHs B MIPOCTPAHCTBE

[Bwxenust mipocTpaHcTBa. OTobpakeHust. [|BWKeHUSI U PaBeHCTBO (GUTyP.
OO6iiue CBOMCTBa [BWXKeHUW. Buzbl ABWKeHUN: TmapasuieflbHbId TepeHoc,
LleHTpa/ibHas CHMMeTpHS, 3epKajbHasi CUMMETDUS, TTOBOPOT BOKDPYT TMPSIMOM.
[Tpeobpa3oBanus mogo6wus. [Ipsimas u cdepa Ditepa.



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

JINMHHOCTHBIE PE3YJ/IbTATHBI

1) rpakjaHCKOe BOCIUTAHHE:

cchOpMHPOBAHHOCTh TPAKJAHCKOM TTO3UIIMK 00yUarolerocst Kak akTHBHOTO U
OTBETCTBEHHOTO WeHa POCCUHCKOTO 00IT[eCTBa, TIpe/iCTaB/IeHre O MaTeMaTHUeCKUX
OCHOBaX (DYHKIJMOHUDOBAHHUSI pa3/IMUHbIX CTPYKTYp, SIBJIEHUW, TMPOLEAYP
rpakaaHcKoro  obmjectBa  (BbIOOpBI,  OMPOCBI W JIPyroe),  yMeHHe
B3aMMO/IEICTBOBATh C COLIMA/JILHBIMA MHCTUTYTaMU B COOTBETCTBUM C WX
GyHKUIMSIMU U Ha3HaUeHUeM;

2) maTpuoTHUYeCcKoe BOCIIUTaHUe:

c(hopMHUPOBAaHHOCTb POCCUNCKOW T'PaXKAAHCKON WAEHTUUYHOCTH, YBa)KEHUS K
TIPOIIIJIOMY M HaCTOSIIEMy POCCHMCKOW MaTeMaTWKH, 1IeHHOCTHOe OTHOIIIeHHe K
JNOCTW)KEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCHUMCKOW MaTeMaTU4eCKOM IITKOJIbI,
WCI0/Ib30BaHUe 3TUX [JOCTWKEHUW B [PYrUx HayKaxX, TexXHOJIOTusiX, cdepax
9KOHOMMUKUY;

3) AyXOBHO-HPABCTBeHHOE BOCNIMTAaHHUE:

0CO3HaHMe /YXOBHBIX 1[eHHOCTeM pOCCUICKOTro Hapoja, ChopMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHWs, 3TUUYECKOTO TOBeeHUs], CBSI3aHHOTO C TMpaKTUUeCKUM
TIpUMEeHEHUEeM JOCTKEHUN HayKU U JesiTelTIbHOCTbI0 YUEHOT0, 0CO3HAHKeE JIMUHOTO
BKJIa/la B TIOCTPOeHHEe YCTOMUMBOTO Oy 1yIIero;

4) 3cTeTYeCcKoe BOCIUTAHHE:

3CTeTUUeCKOe OTHOIIIeHWe K MUPY, BK/IHOUasi 3CTeTUKY MaTeMaTUueCKuX
3aKOHOMEpPHOCTeH, 00bEeKTOB, 3a/1au, peIlleH|H, PacCyKAeHHH, BOCIIPUUMYHBOCTD K
MaTeMaTHYeCKUM aclieKTaM pa3/IMuHbIX BU/IOB UCKYCCTBa;

5) ¢pu3nueckoe BocnuTaHue:

chOpMUPOBAHHOCTh yMeHUsI TIPUMEHSITb MaTeMaThuyeckKhe 3HaHUs B
WHTepecax 3/10poBOro u 6e3omacHoro obpasa »KM3HH, OTBETCTBEHHOe OTHOIIIeHHe K
CBOEMY 3/I0pPOBBLIO (37I0pPOBOe MUTaHWe, cOamaHCHMPOBAHHBIA PEXUM 3aHITUU U
OT/IbIXa, pery/sipHas ¢u3uueckasi akTUBHOCTh), (pU3ruecKoe COBepIlIeHCTBOBaHUE
TIPU 3aHSATUSX CIIOPTUBHO-03/]0POBUTETEHON /1eATe/TbHOCThIO;

6) TpyAoBOe BocIIUTaHUeE:

rOTOBHOCTh K TpPY/ly, OCO3HaHHe I1IeHHOCTH TpY/A0M00usi, HHTepec K
pa3nuuHbiM  cdepaM  TpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ TPUIOKeHUSIMHM, yMeHHe COBepIllaTh OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccd U peanu3OBbIBAaTL COOCTBEHHBIE JKW3HEHHbIE TIIaHBbI,
TOTOBHOCTH U CIOCOOHOCTH K  MaTreMaThuueCKoMy  00pa3oBaHHUI0 U



camMo0obpa30BaHUI0 Ha TIPOTSHKEHWM BCEM >KU3HW, TOTOBHOCTh 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 KO0JIOTUYeCKUX 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 pPa3BUTHs HAYKU U 00IIIeCTBEHHOM TIPAKTUKH, TIOHUMaH1e MaTeMaTHueCKoH
HayKH Kak c)epbl uejioBe4eCcKou JiesiTe/TbHOCTU, ITarloB e€é Pa3BUTUS U 3HAUMMOCTH
JJ1s1 pa3BUTHS LIMBUIM3ALIUM, OB/afleHUe S3bIKOM MaTeMaTHUKA U MaTeMaTh4YeCKOM
KYJIbTYPOU KakK Cpe/ICTBOM IM03HaHWsI MUPA, TOTOBHOCTh OCYI[E€CTBJISITh MPOEKTHYIO
Y MCCJIe[J0BaTe/IbCKYIO [1eATe/IbHOCTh UHAUBH/yalbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATHI

Ilo3HaBaTe/IbHbIE YHHUBepPCa/IbHbIe yueOHbIe eiiCTBUs

Ba3oBble jloruyeckKue AeiicTBHs:

BBISIB/IATh M XapaKTepU30BaTb CyIlleCTBeHHble TMPU3HAKW MaTeMaTHueCKHX
OObEeKTOB, TIOHSITMM, OTHOLLIEHWM MeXAy TIOHATUSMM, (DOpPMY/IHMPOBaTh
oripefiesieHUsi TIOHSITUM, yCTaHABIMBATh CYIleCTBeHHbIN MPU3HAK KjlacCU(pUKaLUY,
OCHOBaHHUs /17151 000011[eHUs Y CpaBHEHUs], KpUTePUH TTPOBOIMMOT0 aHa/In3a;

BOCIIPUHMMATh,  (oOpMy/nvMpoBaTb U TpeoOpa3oBbIBaTh  CYXKAEHUS:
yTBepAuTe/bHbIe U OTpULIaTe/IbHbIe, eJUHUUHbIe, UaCTHbIE 1 00I11e, YC/IOBHbIE;

BBISIB/ISITh MaTeMaTH4YeCKre 3aKOHOMEePHOCTH, B3aUMOCBSI3U 1 TTPOTHBOPeUnsi B
dakTax, JaHHBIX, HAOJIOZEHUAX W YTBEPXKAEHWsX, TpejjiaraTb KPUTepPUd [iIs
BbISIBJIEHUS] 3aKOHOMEPHOCTe U MPOTUBOPEeUNH;

JieflaThb BBIBO/IbI C HCIIO/Ib30BaHUEM 3aKOHOB JIOTMKH, [eAYKTUBHBIX WU
VMHAYKTUBHBIX YMO3aK/IH0UeH!H, YMO3aK/IF0ueHHi 10 aHa/IoTvY;

MIPOBO/IUTH CAMOCTOSTEIBHO /l0Ka3aTebCTBa MaTeMaTUUeCKUX YTBEePXKAeHUN
(TipsiMble ¥ OT MPOTUBHOT0), BLICTPauBaTh apryMeHTaL|I0, TIPUBOWUTE TIPUMephI U
KOHTpIprMepbl, 000CHOBBIBaTh COOCTBEHHbBIE CY)K/I€HUS U BBIBO/bI;

BbIOMpaTh crocob pellieHusi yuebOHOW 3ajauM  (CpaBHUBaTb HECKOJIBKO
BapUaHTOB pellieHus], BbIOMpaTh Haubosiee MOAXO/SAIINN C YUETOM CAMOCTOSITE/TEHO
Bbl/le/IeHHbIX KPUTEPUEB).

Ba3oBble nccie/joBaTe/IbCKUe AelCTBUS:



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  HAOMIOZleHWsl, WCCAe/lOBaHUs,, OLIEHWBaTh  [JOCTOBEDPHOCTh
TI0JTyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUI;

TIPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHeE IIpollecca, a TaKXKe BbIJIBUTATh
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/IMYHBIX TUIIOB, aHAJM3HMPOBATh,
CUCTEeMaTH3UPOBaTh U UHTEPIPeTHPOBATh MH(POPMAIIUIO pa3TMUHbIX BUZOB U Popm
TIpe/|CTaB/IeHUSI;

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

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

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JeiCTBUS

Oo0mmenue:

BOCIIPUHUMATh U (hOPMYJIUPOBATh CY>XJE€HUSI B COOTBETCTBUM C YCJIOBUSMU U
1je/IsIMU 00I1[eHHs], SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHMUSI B YCTHBIX
M TIMCbMEHHbIX TeKCTax, /aBaTh TOSCHEHWs] TI0 XOAY pelleHus 3a/auw,
KOMMEHTHPOBATh MOTyUYeHHbIN pe3y/bTar;

B Xofie 00CY>KJeHHs 3a/laBaTh BOMPOCHI MO CYIIIECTBY 0OCY’KJaeMoi TeMbl,
npo0JsieMbl, pelllaeMOl 3aflaud, BbICKA3biBaTh W/EeW, HalleJieHHble Ha TIOUCK
pellieHrs], COTMOCTAB/SATh CBOU CYXKAEHUS] C CY)XXAEHUsIMU [APYTMX Yy4aCTHUKOB
nvanora, oOHapy>KvBaTh pa3/Muuve W CXOZCTBO TO3UWIMi, B KOPpPeKTHOH (opme
(hopMy/IMpOBaTh Pa3HOIJIACUSI, CBOM BO3Pa’KEeHUS;

Tpe/iCTaB/IATh Pe3y/bTaThl PelleHusl 3a/lauy, SKCIIePUMEHTa, UCCIe0BaHus,
TIpOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BBICTYIUIEHUS C YYETOM 3ajay
TIpe3eHTallid 1 0COOEHHOCTeH ayJUTOPHUHU.

Pery/iaTHBHBIE YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:



COCTaB/ISTh T/IaH, allTOPUTM pellleHUs 3a/jlaul, BbIOMpaTh Criocob pellieHus C
YUETOM UMEOIINXCSI peCypCoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAaTh U
KOPpPEKTHPOBATh BapHAHTHI PEIIeHUH C yUETOM HOBOM MH(OPMALIUH.

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 TIpOIjecca U pe3y/bTara pelieHuUs
MaTeMaTUUeCKOU 3a/iaum;

Npe/IBUeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh TMPU PellleHrH 3ajaud,
BHOCUTb KODPEKTHBHI B [IeSITeIbHOCTh Ha OCHOBe HOBBIX 0OCTOSITENTbCTB, /JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

OlLlIeHHMBaTh COOTBETCTBHE pe3y/bTaTa 1[e/Id U YC/IOBUSIM, OObSICHITD TTPUUMHBI
JNOCTYKeHUs] WK HeJIOCTHXKeHUsI pe3y/bTaToB esiTe/IbHOCTU, HaXOAUTh OIINOKY,
JlaBaTh OLIeHKY PUOOpPeTEHHOMY OITBITY.

CoBMecTHasi 1eATe/IbHOCTb:

TTOHUMAaTh ¥ UCIIO/Ib30BaTh MPeNMYyIliecTBa KOMaHAHONW W WHAWUBUAYaTbHON
paboThl TpU pelleHUH yueOHBIX 3a/ay, TPUHUMATh 1[eJib COBMECTHOMN
JesiTe/IbHOCTH, TIJIAaHWPOBATh OpraHW3al[Mi0 COBMECTHOM paboThl, pacrpefessiTh
BU/IbI paboT, 10TOBapUBaThCs, 06CY»KJaTh ITPOLIeCC U pe3y/bTaT paboTel, 0000ITIaTh
MHEeHMST HeCKO/IbKHUX JIIO/IeH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboTel (06CyXmeHus, 0OMeH MHEHHH,
«MO3TOBbI€ LITYPMbI» U WHbIE), BBITIOJHATH CBOIO YaCTb PA0OTHI U KOOPAUHUPOBATh
CBOM JIEMCTBUS C JPYTHUMH UjieHaMHd KOMaH/Ibl, OI[eHUBaTh KAUeCTBO CBOEro BK/aza
B O0mMiA TIPOAYKT TIO KpUTepHUsM, C(HOPMYIMPOBAaHHBIM Y4YaCTHUKAMH
B3aUMO/ZEMCTBUSI.

INPEAMETHBIE PE3YJ/IBTATBI

K konily 10 K/1acca o0yvarouics HayauTCs:

e CBOOOJHO OMEpHUPOBATb OCHOBHBIMHM TIOHSATHSIMH CTEPEOMETPUM TIpH
pellleHUH 3a/iau Y MIPOBeIeHN MaTeMaTUueCKUX PacCy KeHuH;

e TIPUMEHSITh aKCMOMbI CTepeOMeTpPUU W CAe[CTBUSI U3 HUX TIPU pelleHUun
reoMeTpU4ecKrx 3a/auy;

e KaccuUUMpPOBaTh B3aWMHOE PpaCIiO/ioyKeHHe TPSMbIX B TMPOCTPAHCTBe,
TIJIOCKOCTEeW B MMPOCTPAHCTBE, MPSIMBbIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e (BOOOAHO oOmMepupoBaTh TIOHSITUSMU, CBSI3aHHBIMH C  yI7laMM B
TPOCTPAHCTBE: MeXKAYy TIPSIMBIMU B MPOCTPAaHCTBE, MEX]y MpsSMOU U
TIJIOCKOCTHIO;

e BOOO/IHO OTIEpPHUPOBAThH MOHATUSIMU, CBS3aHHBIMU C MHOTOI'DaHHUKaMU;



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

e KjJaccu(ULMpOBaTH  MHOTOTDAaHHUWKH,  BbIOMpasi  OCHOBaHHUSI  [Jis
K/1accuduKalumy;

e (BOOOJHO oOrepupoBaTh TIOHATUSMU, CBSI3aHHBIMH C  CeUeHHeM
MHOTOIPaHHUKOB TIJIOCKOCTBIO;

BBINOJIHATh rapa’siiesibHoe, L[eHTpa/IbHOe u OpPTOrOHabHOE
MIPOeKTUPOBaHUe (PUryp Ha TJIOCKOCTh, BHITIO/IHATE 300pakeHust GUryp Ha
TIJIOCKOCTY;

e CTPOUTb CE€YEHUS] MHOTOIDAHHUKOB DPa3/MYHbIMA METOZaMH, BBIMOJTHATh
(BBIHOCHBIE) TIJIOCKHME UepTeXKH M3 PUCYHKOB TMPOCTHIX 00BEMHBIX (DUTYD:
BUJI, CBepXY, COOKY, CHU3Y;

e BBIUMC/ATH IUIOWIQM  TIOBEPXHOCTeM  MHOTOIDAaHHUKOB  (TIpU3Ma,
nyMpamMu/ia), reoMeTpu4ecKrx Tes C mIpuMeHeHreM (hopMYyJI;

e CB0OOO/IHO OTEpHPOBaTh MOHATUSIMU: CUMMETPHsI B TIPOCTPAHCTBE, LIEHTD,
OCb U MJIOCKOCTb CUMMETPHH, LIEHTP, OCb U IJIOCKOCTb CUMMETPUH (PUTYPBbI;

e CBOOOJHO OMEpUpOBaTh TMOHATHUSIMH, COOTBETCTBYIOIMMH BeKTODPaM W
KOOp/IMHaTaM B MPOCTPaHCTBE;

® BLIMNOJIHATD JIeHCTBYS HaJ BEKTOpaMU;

e pellaTh 3aZjaud Ha /l0Ka3aTeJbCTBO MaTeMaTUUeCKHWX OTHOLIeHWd WU
HaxoKJeHue reoOMeTPUUYeCKUX BeJIMUMH, TPUMEHSIsl U3BeCTHbIE MeTO/IbI TIPU
pellleHWd MaTeMaTUUeCKuX 3aZlau TOBBIIIEHHOT0 W BBICOKOTO YPOBHS
CJI0XKHOCTH;

e TMPUMEHSTh TMPOCTelIIMe TIpOrpaMMHbIe CpeJCTBa U  3JIEKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI MPU PellieHUH CTepeoMeTpUUYeCcKUX 3a/iay;

e U3BJIeKaTh, MpeoOpa3oBbIBATbH W HWHTEPIPETUPOBaTh HWHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TeOMeTpUYecKux (urypax, TpejACTaBIeHHY0 Ha
yepTeXXax U pUCYHKax;

e TMpPUMEHSTh TIOJyuyeHHble 3HAaHWS Ha TpaKTUKe: CpaBHUBAaTb U
aHa/IM3MpOBaTh peajibHble CUTYallUU, NMPUMEHSATb U3yueHHble TIOHSTUSl B
rpoLiecce TOMCKA pelleHusi MaTeMaTU4yecKd C(opmMyJ/MpOBaHHOU
npobsieMbl, MO/Ie/IMPOBaTh peasibHble CUTYal[iM Ha $s3bIKe TIeoMeTpHH,
VICC/IeJ0BaTh MOCTPOEHHbIE MOJZE/N C MCIO0/Ib30BaHUEM reOMeTpHUUeCKUX
TIOHSATUM U TeopeM, amrapaTa anreOpbl, pelaTh INpaKTUUeCKUe 3afaud,
CBsI3aHHbIE C HaX0X/IeHeM TeOMeTPUUYeCKUX BeJIMUUH;

e UMeTh Mpe/CTaB/ieHus1 00 OCHOBHBIX JTaraX pa3BUTUS T'eOMETPUHM Kak
COCTaBHOU yacTu hyHAAMeHTa pa3BUTHS TeXHOIOTHH.

K koniy 11 K/acca 00yvaroiuiicss HayuuTCs:



cBOOO/IHO OTEepUpOBaTh TOHATUSIMH, CBSI3aHHBIMHA C LIWJIMHAPHUYECKOH,
KOHHYeCKONW U chepryeckoil TIOBEPXHOCTSIMH, OOBSCHATH CIIOCOOBI
MOy YeHUs;

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

pacrio3HaBaTb Teja BpallleHus (LWIMHADP, KOHyC, cdepa U 11ap) U
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, BIMCaHHAss B MHOTOTPAHHUK WJIW TeJI0
BpalleHus;

BBIUMC/ISITH COOTHOIIIEHUS] MEXK/Ty TUIOIIAsIMHU TTIOBepXHOCTel U 06bEMamMu
10ZI00HBIX TeT;

n300pakaTh u3ydaemble (UTYPhI, BBIMOIHATL (BBIHOCHBIE) TUIOCKUE
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/laBaTh MJIOCKOCTh YpaBHEHWEM B /1eKapTOBOM CUCTEMe KOOp/JWHaT;
peliliaTh TeoMeTpHUUecKye 3a/laui Ha BbIUKCIEHUE YTJIOB MEX/1Y MPSIMbIMU U
TIJIOCKOCTSIMM, BbIUKC/IEHUE PACCTOSIHUAN OT TOUYKU [I0 TVIOCKOCTH, B 1[€/I0M,
Ha NIpUMeHeHHe BeKTOPHO-KOOPAUHATHOTO MeTO/Ia MPH PelleHn!;
cBOOO/IHO OMepHUpoBaTh TIOHATHSIMH, CBSI3aHHBIMA C JBW)KEHHEM B
TIPOCTPAHCTBe, 3HaTh CBOMCTBA JBMKEHUU;

BBITIOJTHATE M300pa)keHHsT MHOTOTPAHHWKOB W Tejl BpallleHWs TpHU
rapasuieJibHOM — TMepeHoCe, LeHTPaJbHOU CUMMETDUU, 3ePKajibHOU
CUMMEeTPHH, TPU TIOBOPOTE BOKPYT TPSIMOM, TTpeoOpa3oBaHus 11o00us;
CTPOUThH CeueHHsi MHOTOTPAaHHUKOB M Tesl BpallleHUsl: CeUeHUs I[UIMHApA
(mapanienbHO Y MepHeHIMKY/SIPHO OCH), ceueHHrst KOHyca (TlapasienbHble
OCHOBaHUIO U MPOXO/SIIMe uepe3 BepIInHY), CeueHus 11apa;
WCTI0/Ib30BaTh MeTO/bl TOCTPOEHUs] CeUeHWM: MeTO[, CJIe[iloB, MeTO[
BHYTPEeHHero MpoeKTUPOBaHKsl, MeTO/, IepeHoCca 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/IeKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MPU PellieHUH CTepeoMeTpUUeCKUX 3a/1ay;

TIPUMEHSITh [10/TyUYeHHble 3HaHUS Ha TIpaKTUKe: CPaBHHUBATh, aHA/IM3MPOBATh
Y OlleHWBaTb peasbHble CHUTyalldd, TPUMEHSTb H3yueHHble TOHSTHS,
TeopeMbl, CBOWCTBa B TIpollecce TIOMCKA pellleHHdss MaTeMaThyecKu
cchopMy/IPOBAHHOM TIPOOJIEMbI, MO/Ie[TUPOBaTh peasibHble CUTyal[uM Ha
sI3bIKe TeOMeTpUU, UCCeIoBaTh MOCTPOeHHbIe MO/Ie/Id C UCI0/Ib30BaHHEeM
reoMeTpUUecKdx TIOHATHH W TeopeM, afrmaparta anreOpbl, pellaThb
TpakTUYeCcKWe 3ajlauM, CBsi3aHHble C HaxOXKJeHHWeM TreoMeTpPUUeCcKuX
BeJINUWH;

MMeThb TIpeZiCTaB/eHusI 00 OCHOBHBIX 3Tarax pPa3BUTHUS TeOMETPHHM KakK
COCTaBHOM 4YacCTH (PyH/jlaMeHTa pa3BUTUSI TeXHOJIOTHH.



TEMATHUYECKOE IVTAHUPOBAHUE

10 KJIACC
Ko/mmuecTBo yacoB JJIEKTPOHHBIE
No HaumMeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
KoHTpo/1bHBI IIpakTHyeckue
n/n NporpamMMsI Bcero oOpa3oBaTe/IbHBIE
e paboTsI padoThI
pecypchbl
https://resh.edu.ru

1 BBesieHue B cTepeoMeTprio 23 1 hitns-// vaklass.ru

’ B3auMHoOe pacrosiokeHue NpsiMbIX B 6 https://resh.edu.ru

IIPOCTPAHCTBe https://www.yaklass.ru

3 [TapaniensHOCTE NPSIMBIX U TIJIOCKOCTEN B 3 1 https://resh.edu.ru

IIpOCTPaHCTBe https://www.yaklass.ru
4 [TeprieHAUKY/IIPHOCTD MPSAMBIX U 75 ’ https://resh.edu.ru
TIJIOCKOCTEH B MPOCTPAHCTBE https://www.yaklass.ru
https://resh.edu.

5 YTJIbl ¥ pacCTOSTHUS 16 1 G/ TESUL.eCULIL
https://www.yaklass.ru
https://resh.edu.ru

6 MHororpaHHHK’ 7 1 https://www.yaklass.ru

7 BekTophl B IpOCTpaHCTBe 12 utps:/iresh.edu.tu

P pocTp https://www.yaklass.ru
3 [ToBTOpeHMe, 06001IIeHre U CUCTeMaTH3aLUs c 1 https://resh.edu.ru
3HaHUU https://www.yaklass.ru
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 7 0




11 KJIACC

KomuecTBo yacos JJIeKTPOHHbIEe
HaumeHoBaHue pa3jeioB U TeM (uudpossbie)
Ne n/nn KoHTpo/1bHBI IIpakTHyeckue
NporpamMMsbI Bcero o0Opa3oBaTe/bHbIE
e paboTbI paboThI
pecypchl
https://resh.edu.

1 AmnanuTtnyeckas reoMeTpus 15 1 PS.LEESALECLIL
https://www.yaklass.ru

5 [ToBTOpEHME, 0600IIEHNE U 15 1 https://resh.edu.ru

cUCTeMaTH3aLus 3HaHU! https://www.yaklass.ru
https://resh.edu.

3 OO6BEM MHOTOTpaHHUKA 17 1 PE.EESALECLIL
https://www.yaklass.ru
https://resh.edu.ru

4 Tena ppamenys 24 2 https://www.yaklass.ru

5 [Tno1aiv TIOBEPXHOCTH U 00bEMBI 9 1 https://resh.edu.ru

KPYIJIBIX TeJl https://www.yaklass.ru
https://resh.edu.ru

6 HABIDKeHIS > 1 https://www.yaklass.ru

7 [ToBTOpEHMe, 0600IIeHE U 17 5 https://resh.edu.ru

CHCTeMaTH3al[ysl 3HaHUM https://www.yaklass.ru
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 9 0




ITIOYPOYHOE IVIAHNPOBAHUE

10 KV/TIACC
KommuecTBo yacoB DJ/IeKTPOHHBIE
Ne nu¢poBbIe
Tema ypoka KoHTpo/ibHBIE
n/n Bcero oOpa3oBarTe/bHbIE
PadoThI
pecypchbl
1 OcHOBHBIe TpaBuIa N300pa)keH!st Ha PUCYHKe TJIOCKOCTH, Tlapaijie/IbHbIX 1 https://resh.edu.ru
TpsSIMbIX (OTPE3KOB), CepeIMHbI OTpe3Ka https://www.yaklass.ru
[ToHsTHSA CTEepeOMeTpUU: TOUKA, IpsiMasi, MJIOCKOCThb, MPOCTPaHCTBO. OCHOBHbIE htos://resh.ed
ps://resh.edu.ru
2 nipaBr/a n300pa)keHust Ha pUCYHKe TUIOCKOCTH, TlapasiielbHbIX MPSIMBIX 1
P P pucy » T1ap P https://www.yaklass.ru
(oTpe3koB), cepeiIMHbI OTPe3Ka
3 [ToHsiTHsA: TepeceKaroIuecs TJI0CKOCTH, TlepeceKaroluecs mpsiMasi U MI0CKOCTb; 1 https://resh.edu.ru
TOJIYTIPOCTPAHCTBO https://www.yaklass.ru
[ToHsiTHAA: epeceKaroIecs TMI0CKOCTH, TTepeceKarolrecs npsimMasi U I0CKOCTb;
4 P . » 11ep . P ’ 1 https://resh.edu.ru/
TOTYTIPOCTPAaHCTBO
MHororpaHHUKH, ©300pakeHre TIPOCTEHIINX MTPOCTPAHCTBEHHBIX (hUr
5 P ’ P P poctp puryp, 1 https://resh.edu.ru/
HECYIIeCTBYHOIIUX 00BeKTOB
MHororpaHHUKY, ©300pakeHre TIPOCTEHIINX TPOCTPAaHCTBEHHBIX (hUr
6 P ’ P P pocp uryp, 1 https://resh.edu.ru/
HeCYIIeCTBYIOIIUX 00BeKTOB
https://resh.edu.ru
7 AKCHOMBI CTepeOMeTPUH U TIepPBbIe CJIe[ICTBUS U3 HUX 1
https://www.yaklass.ru
https://resh.edu.ru
8 AKCHOMBI CTEpEOMETPUM U MIEPBbIE CeACTBUS U3 HUX 1
https://www.yaklass.ru
9 AKCHOMBI CTepeOMeTPHH U MepBbIe cieACTBUS U3 HUX. CriocoObl 3a1aHust 1 https://resh.edu.ru
MPSIMBbIX M TJIOCKOCTel B mpocTpaHcTBe. OO603HaUeHHs MPSIMBIX U TJIOCKOCTEH https://www.yaklass.ru
V300pakeHre ceueHuH MIpaMu/ibl, KyOa U MPU3MbI, KOTOPbIE TIPOXO/IAT Yepe3
10 "p PAMURL, Ky P ’ P E) A P 1 https://resh.edu.ru/
ux pébpa. M300pakeHre niepeceveH st OTyUeHHbIX TJIOCKOCTEH.




PaCKpaH_II/IBaHI/Ie MOCTPOEHHBIX ceueHHUN Pa3HbBIMU LIBETaMU

V306pakeHre ceueHuM MIpaMuibl, KyOa U MPU3MbI, KOTOPbIE TIPOXO/AT Uepe3

11 nx pébpa. 300pakeHre TiepecevyeH st TOTyYeHHbIX TJIOCKOCTEH. https://resh.edu.ru/
PackpaiviBanue NoCTPOEHHBIX CeYEHUM Pa3HbIMU LIBETaMU
V300pakeHre ceueHWM MMPaMU/IbI, KyOa U TTPU3MbI, KOTOpbIE ITPOXO/AT uepe3
UX pé . JKeHUe I YeHUs IT0JIYYeHHbBIX [VIOCKOCTEH. ://resh.edu.ru
12 80pa. V300pakeHue riepeceye oJIyue 0CKOCTe https://resh.edu.ru/
PackpaiiiviBaHMe IOCTPOEHHBIX CeUeHUM pa3HbIMU LIBeTaMHU
V300paxkeHre ceueHU MUPaMU/IbI, KyOa U TIPU3MbI, KOTOPbIe TTPOXOSAT uepe3
13 ux pébpa. M3ob6pakeHre miepeceyeHuys MOTyUeHHBIX TITIOCKOCTeMH. https://resh.edu.ru/
PackpaiiiviBaHue OCTPOEHHBIX CeUeHUM pa3HbIMU LIBETaMU
14 MeTop ciefioB /1Jisl TIOCTPOeHHsI CeueHun https://resh.edu.ru/
MeTtoa cienoB i IOCTPOeHUs ceyeHuil. CBOUCTBA IepecedyeHuil MpsIMbIX U
15 A f[ A P P P https://resh.edu.ru/
IIJIOCKOCTEH
MeTtoz ciienoB a1 OCTpOeHus ceueHuii. CBOMCTBA [IepeceyeHui IpsIMbIX U
16 A fl A P P P https://resh.edu.ru/
IIJIOCKOCTEH
17 [TocTpoeHue ceueHuii B TupaMu/je, Kybe o TpéM Toukam Ha péopax. Co3zmaHue httos://resh.edu.rw/
i ps://resh.edu.ru
BBIHOCHBIX YepTeXKel M 3aluCh 1IaroB MOCTPOEHUs
18 [TocTpoeHue ceueHH B TMpaMK/ie, KyOe 1o TpéM ToukaM Ha pédpax. Co3zaHue https:/resh.eduru/
. ps://resh.edu.ru
BBIHOCHBIX UepTeKel 1 3aMUCh 111aroB MOCTPOeHUsI
19 [TocTpoeHue ceueHHt B TUpamMu/ie, KyOe 1o TpéM Toukam Ha pébpax. Co3zaHue https://resh.edu.ru/
. ps://resh.edu.ru
BBIHOCHBIX UepTeKel 1 3alUCh 11aroB MOCTPOEHUs
20 [TocTpoeHue ceueHHit B TUpamMK/ie, KyOe 1o TpéM Toukam Ha pébpax. Co3zaHue hitos:/resh.edu.rw/
. ps://resh.edu.ru
BbIHOCHBIX YepTeKer Y 3aMUCh LIaroB MOCTPOEHUS
IMoBTOpeHue riaHuMeTpuu: TeopeMa 0 IIPOMOPLMOHAIBHBIX O0Tpe3Kax. Ilonobue
21 P p p p PHi p 2 https://resh.edu.ru/
TpeyroJibHUKOB
[ToBTOpeHue myannMeTpuu: Teopema MeHesast. PacueTsl B ceueHUsIX Ha
22 https://edu.skysmart.ru/

BBIHOCHBIX UepTeXKaX. I/ICTOpI/IH Pa3BUTHA IIVIAHUMETPHUU U CTEPEOMETPHUN




23 KonTponbHast pabota "Akcromel ctepeomeTpri. CeueHus"
B3auMHoe pacrosioykeHue NpsIMbIX B pocTpaHcTBe. CKpelyBaroImecs

24 npsiMblie. [IprU3HaKy CKpeluBaroIuXCs TIPsAMbIX. [TapasienbHble TIpsgMble B https://resh.edu.ru/
TIPOCTPaHCTBe
TeopeMa 0 Cyl[eCTBOBaHUU U eZJMHCTBEHHOCTH MPSIMOU Tapasi/ie/IbHOM JaHHOU

25 NIpSIMOM, POXO/LLel Uepe3 TOUKY MPOCTPaHCTBA U He Jiekallleil Ha JaHHOM https://resh.edu.ru/
npsiMoi. JIeMMa 0 repeceueHUM Mapasi/ie/bHbIX MPSIMbIX MI0CKOCTBIO
[TapanienbHOCTh Tpex MpsIMbIX. TeopeMa 0 TpExX mapasiie/ibHbIX MPSIMbIX.

26 P P P P P P P https://resh.edu.ru/
Teopema 0 CKpeLMBAIOIINXCS MPSMbIX
[TapannensHoe npoeKkTpoBaHKWe. OCHOBHbIE CBOMCTBA Mapajie/lbHOTO

27 P P P P . https://edu.skysmart.ru/
MPOEKTUPOBaHUs. M300pa)keHre pa3HbIX (GUTyp B Mapa/iie/IbHOM MPOEKIUH

eHTpaJ/IbHasi MPOEeKLMs. YTO0JI C COHanpaB/JIeHHbIMA CTOPOHAMU. YTOJ Me

28 Henp POeKh P P HAY https://edu.skysmart.ru/
MPSIMBIMU
3ajjauu Ha /l0Ka3aTebCTBO U UCCIIe/J0BaHKe, CBS3aHHbIe C PacIioyoKeHueM

29 https://edu.skysmart.ru/
MIPSIMBIX B IPOCTPAaHCTBE
[ToHsTHA: TapaiIebHOCTh MPSIMOU U TIJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak

30 rapa’siie/lbHOCTH TIPSIMOM M Iy1ocKocTy. CBOMCTBA NapasiebHOCTH NPSIMOM U https://edu.skysmart.ru/
TIJIOCKOCTH
['eoMmeTpruecKue 3a/laur Ha BLIYUC/IEHUE U [J0Ka3aTe/IbCTBO, CBS3aHHbIE C

31 . https://edu.skysmart.ru/
TapasieJIbHOCTBIO MPSIMBIX U TJIOCKOCTEM B TIPOCTPaHCTBe
[TocTpoeHue ceueHus1, MPOXOSAILLErO Uepe3 JaHHY0 MPSIMYI0 Ha yepTexe 1

32 P . pOXof UUJ B Pe3 AaHHy . pAMY P https://edu.skysmart.ru/
TrapasieJibHOTO APyrou npsiMou. PacuéT oTHOIeHu
[MapanesnbHasi MPOEKIIWs, PUMeHEeHHe [jisl TIOCTPOeHUsT CeueHH Kyba 1

33 P POSK . P A P y https://edu.skysmart.ru/
napasuienienurea. CBOMCTBA Napasuiesienurie/ja U mpu3Mbl

34 [TapannenpHble nnockocTy. [Ipu3Haky napasiensHOCTH ABYX TVIOCKOCTeN https://edu.skysmart.ru/
Teopema 0 mapaiieTlbHOCTU U €JTMHCTBEHHOCTHU TJIOCKOCTH, MPOXOJsIel uepes

35 P P A » IPOXOMAR P https://edu.skysmart.ru/

TOUKY, He NIPUHA//IeXKALYI0 JaHHOU MJIOCKOCTH U CJIeICTBUS U3 Heé




CaoiicTBa napasuiesibHbIX IVIOCKOCTeH: 0 Napaslie/IbHOCTH MPSIMBIX [1epeceyeHtst

36 . . 1 https://resh.edu.ru/
TIpY lepecevyeHry BYX Mapasijie/IbHbIX [VIOCKOCTel TpeThei
CBolicTBa napasuiebHBIX TJIOCKOCTe: 06 0Tpe3Kax rnapassebHbIX MPSIMBbIX,

37 3aK/TFOYEHHBIX MEXXY Mapasie/lbHbIMU [VIOCKOCTSIMHU; O TTepeceyeHUH NpsiMou C 1 https://resh.edu.ru/
[BYMsI MapaleIbHbIMU IJIOCKOCTSMU

38 KontposnpHast paboTa no Teme "TlapasniesibHOCTb B POCTPaHCTBe" 1

39 [ToBTOpeHue: TeopeMa ITudaropa Ha MI0CKOCTH 1 https://resh.edu.ru/

40 IToBTOpEHME: TPUTOHOMETPUS NPAMOYTO/IbHOIO TPeyroIbHUKa 1 https://resh.edu.ru/

41 CroiicTBa Kyba ¥ MpSIMOYTO/TBHOTO Tapasijie/ienuriesia 1 https://edu.skysmart.ru/

42 BbIuncsieHre JjIMH OTPe3KOB B Ky0e U MpsiMOyTro/ibHOM Tapasijiesierniure/ie 1 https://edu.skysmart.ru/

43 HepHEIj/I[I/IKyIIHpHOCTb NpsIMOM Y T/I0CKOCTH. I1pr3HaK neprieHAVKY/ISPHOCTH 1 hitps://resh.edu.ru/
IIPSIMOM U IJIOCKOCTHU

44 HepHEIj,[[I/IKyI[HpHOCTb MPSIMOM M T/IOCKOCTU. ITpU3HaK nepreHuKyIsspHOCTH 1 hitps://resh.edur/
TIPSIMOM U TVIOCKOCTH

45 Teopema 0 Cyl11leCTBOBaHUU U e'Z[I/IHCTBeHH\(J)CTI/I NIPSIMOM, IPOXOZLLeN yepes 1 hitps://resh.edur/
TOYKY [IPOCTPAHCTBA U MepIIeHJUKYJ/IIPHOU K IIJIOCKOCTH

46 I1ockoCTH U nepreHvKy/IgpHble UM IIpsIMble B MHOTOIPaHHUKaX 1 https://edu.skysmart.ru/

47 [1y10cKOCTH U neprieHVKY/IpHble UM MPsIMble B MHOTOIPaHHUKAX 1 https://edu.skysmart.ru/

48 [TepnieHAuKy1sp U Hak/IOHHAasA. [IocTpoeHre neprieHAUKYIIspa U3 TOUKU Ha 1 hitps://edu.skysmart i/
MIPSIMY1O

49 [TepnienuKynsap u HakioHHas. [IocTpoeHue neprneHVKyIsIpa U3 TOUKU Ha 1 hitps://edu.skysmart.ru/
MIPSIMYIO

50 Teopema 0 TPéxX meprieHAUKYJIsIpax (TipsimMast ¥ obpaTtHast) 1 https://edu.skysmart.ru/

51 Teopema 0 TPéx reprieHAUKY/IsIpax (mpsiMasi © oOpaTHasi) 1

52 KoHntposbHast paboTa 1o Teme "TleprieHAVKY/IIPHOCTD MPSIMOM M TIOCKOCTH" 1

53 YT01 MexXAy CKpellUBatLLIUMHUCS TIPSAMBbIMA 1 https://edu.skysmart.ru/




[Tonck nepreHANKYJ/ISIPHBIX MPSIMBIX C IIOMOLLBIO NTePIIeHUKYISIPHBIX

54 Ny https://edu.skysmart.ru/
TJIOCKOCTeH

55 OpToroHasnbHOe NPOeKTHPOBaHUe https://edu.skysmart.ru/
ITocTpoeHue ceueHuii Kyba, ITPHU3MBI, ITIPaBU/ILHON ITUPAMU/LI C IIOMOIIILI0

56 P N yoa, 1p » TP banua, . https://edu.skysmart.ru/
OPTOrOHA/ILHOM TPOEKLUU
ITocTpoeHue ceueHuii Ky0a, IIPHU3MBI, IPaBH/ILHOMN ITMPAMUIbI C TIOMOII[BI0

57 P - yoa, 1p » TP bamuz, . https://edu.skysmart.ru/
OpPTOTOHA/ILHOM MPOEKLUU
CuMMeTpHs B ITPOCTPAHCTBE OTHOCUTETLHO TIJIOCKOCTH. [1/10CcKOCTH cMMeTpuit

58 P pocTp P https://edu.skysmart.ru/
B MHOT'OTPaHHHKAaX
IIpu3HaK neprieHauKy/AIpHOCTU PSIMOM U IIJIOCKOCTH KaK CJ1e/ICTBHE

59 P PHEHAMKY AP P A https://edu.skysmart.ru/
CUMMeTpUU

60 [TpaBuibHBIE MHOTOIPaHHUKU. PacyéT pacCTOSTHMM OT TOYKU /10 TVIOCKOCTH https://resh.edu.ru/

61 [TpaBU/IbHBIE MHOTOTPAHHUKU. PacyéT pacCcTOSTHUM OT TOUKH 0 TJIOCKOCTH https://resh.edu.ru/
Cnoco0blI ONYCTUTE TTePITeHIUKY/ISPbl: CAMMETPHS, CABUT TOUKH I10

62 yu up AHKYIAD pus, A https://resh.edu.ru/
napasiie/lbHOM TIPSIMOU

63 CByr 10 Henapasiie/IbHOW NPSIMOM, U3MEHEeHHEe PaCCTOSTHUM https://resh.edu.ru/
KonTtpossHas pabora "B3ariMHOe pacriososKeHue NpsIMbIX U IJIOCKOCTeH B

64 P ,I,) P P https://resh.edu.ru/
TPOCTPaHCTBE
INToBTOpPEHME: YTOJI ME MPSIMBIMM Ha TIJIOCKOCTH, TPUTOHOMETPHS B

65 P y PKAY TID » TP P https://resh.edu.ru/
MPOU3BOJILHOM TPEyTO/IbHUKE, TeOpeMa KOCUHYCOB

66 [ToBTOpEHME: YyrO/1 MEXAY CKPELMBAIOIUMUCS TIPSIMBIMU B TIPOCTPAHCTBE https://resh.edu.ru/
I'eomeTprueckre MeTOIbI BLIUUCIEHUS yIjia Me MPSIMBIMH B

67 P A y PKAY TP https://edu.skysmart.ru/
MHOTOrpaHHUKax

68 [Byrpansbiii yron. CBOMCTBO JIMHEWHBIX YT/IOB IBYTPAHHOIO yrIJia https://edu.skysmart.ru/
INepneHAUKY/IIpHEIE TII0CKOCTHA. CBOMCTBA B3aWUMHO ITepHeHIUKY/IIPHBIX

69 priens uy P PrCRAMKY AP https://edu.skysmart.ru/
M7IOCKOCTeH

70 [Ipr3HaK neprneHAUKYJISIPHOCTH MJIOCKOCTeH; TeopeMa O TIPSIMOM MepeceueHust https://edu.skysmart.ru/




[BYX IIJIOCKOCTe! MepreHJMKY/ISpHbIX TPeTbel TVI0CKOCTH

[TpsiMOyTO/BbHBIN Tapasuiesnenure|; Ky0; u3MepeHusi, CBOMCTBA MPSIMOYTOJILHOTO

71 1 https://edu.skysmart.ru/
rapasuiesienuriesja

72 Teopema 0 AuaroHaau NpsMOYIroJILHOIO Napasiie/ienurne/a v cjiejCTBUe U3 Heé 1 https://edu.skysmart.ru/
CrepeomeTpuueckue U MpUKIIaJHbIe 3a/jaul, CBsi3aHHbIe CO B3aUMHbIM

73 P P PHKIAA A, 1 https://edu.skysmart.ru/
pacrioyiokeHueM IPSIMBIX U IIJIOCKOCTH
[ToBTOpEHME: CKpelMBatroLrecs MpsiMble, MapaJsiie/bHble TIJIOCKOCTU B

74 P pert o P P 1 https://edu.skysmart.ru/
CTaHJapTHBIX MHOTI'OTPaHHUKAX
[Tapa nmapaie/bHbIX TJIOCKOCTe Ha CKPELLMBaOLMXCS MPSIMBIX, paCCTOSIHUE

75 P P pert B P P 1 https://edu.skysmart.ru/
MKy CKPelLMBaILMMUCS MIPSIMBIMU B TIPOCTBIX CUTYaL[HSIX

76 PaccrosiHve OT TOUKHM [j0 MJIOCKOCTH, PacCTOSIHHE OT MPSIMOU 10 TJIOCKOCTH 1 https://edu.skysmart.ru/
Brruncienue paccTosiHAN Me CKPeLLMBaOLIUMKUCS NPSIMBIMH C TTOMOLL[BIO

77 P . KAy cKpett - P B 1 https://edu.skysmart.ru/
TepIeHAUKY/ISIPHOU IIJIOCKOCTH
TpéxrpaHHbIN yroJI, HepaBeHCTBA /IS TpexXrpaHHbIX yriaoB. Teopema [1udgaropa,

78 pexTp y p A p P y P (barop 1 https://edu.skysmart.ru/
TeopeMbl KOCUHYCOB U CUHYCOB [I/Is1 TPEXTPAHHOIO yI/ia

79 OneMeHThI chepruecKoil reOMeTPUU: reo/ie3nuecKre JIMHUU Ha 3emiie 1 https://edu.skysmart.ru/

80 KonTponbHast paboTa "YT/Ibl ¥ pacCTOSTHUS" 1 https://edu.skysmart.ru/

81 CucremaTu3anus 3HaHUM "MHOIOrpaHHUK U €ro 3/1eMeHThI" 1 https://edu.skysmart.ru/

82 ITupamupga. Buger nupamuy,. I1paBunbHas nupamuza 1 https://edu.skysmart.ru/

83 ITpusma. [Ipsgmas v HaK/IOHHAsA TpyU3Mebl. [IpaBunbHas ripusMa 1 https://edu.skysmart.ru/

84 [Tpsimotii mapasiesienuries], MPSIMOYTOJIBHBIN Tapasiiesnenures, Kyo 1 https://edu.skysmart.ru/

85 Brinyksible MHOrorpaHHuky. Teopema Oitnepa 1 https://edu.skysmart.ru/
Brinyksibie MHOrorpaHHuky. Teopema Diiniepa. [IpaBusibHbIe U M0/yTpaBUbHbIE

86 Y P P pa-=p yrp 1 https://edu.skysmart.ru/
MHOTOIPaHHUKH

87 KonTponbHast paboTa "MHOrorpaHHUKH'" 1 https://edu.skysmart.ru/

88 [ToHaTHE BeKTOpa Ha MJI0OCKOCTH U B MPOCTPAHCTBE 1 https://edu.skysmart.ru/




89 CyMMa BeKTOpOB 1 https://edu.skysmart.ru/
90 Pa3HoCTb BEKTOPOB 1 https://edu.skysmart.ru/
91 [IpaBuio napasnienenuresa 1 https://edu.skysmart.ru/
92 YMHOKeHMe BEKTOpPA Ha YHCIIO0 1 https://edu.skysmart.ru/
93 Pa3noykeHre BeKTOpa 1o 6a3ucy TPEX BeKTOPOB, He JIeXKAILUX B OHOU 1 hitps:/edu.skysmart.o/
TIJIOCKOCTH

94 CkasnsipHOe 1ipousBefieHre 1 https://edu.skysmart.ru/
95 BolunciieHue yriia Mexxy BeKTOpamu B IIPOCTPAHCTBe 1 https://edu.skysmart.ru/
96 [TpocTeiiuye 3aaun ¢ BEKTOpaMu 1 https://edu.skysmart.ru/
97 [Ipocreiilvie 3a1aur ¢ BEKTOpaMu 1 https://edu.skysmart.ru/
98 [TpocrTeiiilivie 3a/laur ¢ BeKTOpaMu 1 https://edu.skysmart.ru/
99 O6o0111eHre ¥ CUCTeMaTH3alvsl 3HaHU#H 1 https://edu.skysmart.ru/
100 | OO6oO61eHye ¥ cUCTeMaTH3al[|sT 3HAHWUH 1 https://edu.skysmart.ru/
101 | WroroBast KOHTpoJIbHAsE paboTa 1

102 | OO6oO61eHre ¥ cCTeMaTH3aLUsT 3HAHUH 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KosnyecTBo 4yacoB O/IeKTPOHHBIE
Ne Jlara nu¢poBbIie
Tema ypoka KonTposibubie | IIpakTHuecku
n/n Bcero u3ydyeHus | oOpa3oBaTeIbHBIE
paboThI e paboTbI
pecypchbl
IToBTOpeHue Temsl "KoopauHaThI
1 BeKTOpa Ha IIJIOCKOCTU U B 1
IpOCTpaHCTBe"
? [ToBTOpeHue Temsl "CkansspHOe 1
[pou3Be/ieHre BeKTOpOB"
3 IToBTOpeHUe TeMb! "BrlunciieHye yria 1
MeXX/ly BeKTOpaMH B IIPOCTpaHCTBe"
INToBTOpEeHMe TeMbl Y paBHeHHe ITPSIMOH,
4 1
MPOXOZASIIeN uepes Be TOUKKU"
5 YpaBHeHue MJI0CKOCTH, HOPMaJlb, 1
ypaBHEHMe TIJIOCKOCTU B OTPe3Kax
6 YpaBHeHue 171I0CKOCTH, HOpMaJlb, 1
ypaBHEeHMe TIJIOCKOCTU B OTPe3Kax
7 BekTopHoe ripov3sBeieHUe 1
3 JIuHeliHbIe HEpaBeHCTBA, JIMHEUHOe 1
MPOrpaMMHpOBaHue
9 JIuHeliHble HepaBeHCTBA, JIMHeMHOe 1
NpOorpaMMHpOBaHue
10 AHanuThuyecKye MeTo/bl pacuéTa yria 1
MeXJy MPsSIMbIMHA B MHOT'OTPaHHUKAX
11 AHanMTHUECKHe MeTO/bl PacUéTa yriia 1




MeXAy IJIOCKOCTAMH B MHOT'OI'PAaHHHKAaX

dopmyJia pacCTOSIHUSL OT TOUKH 10

12 IIJIOCKOCTH B KOOPZIMHATaX

13 HaxoskaieHre pacCTOSIHUM OT TOUKU 10
TIJIOCKOCTH B Ky0e

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

15 KoHTposbHast paboTa "AHamuTryeckast
reomerpus"

16 CeueHust MHOrOIDaHHUKOB:
CTaH/apTHble MHOI'OrPaHHUKU

17 CeueHMs1 MHOTOIPaHHUKOB: METO[
C/1esj0B
CeueHMss MHOTOIPaHHUKOB:

18 CTaH/apTHbIE [VIOCKOCTH, TlepeceyeHust
MPSIMBIX U IJIOCKOCTeN

19 [TapasnesbHble NIpsiMbIe U TVIOCKOCTH:
rapasiie/ibHble CeYeHHUs

20 [TapasienbHble NpsiMble U IJIOCKOCTH:
pacyéT OTHOILIEHUM
ITapasiesibHble NIpsiMble U TJIOCKOCTH:

21 YIJIbl MEXX/1y CKPELLMBAIOIUMUCS
NIPSIMBIMU
[TeprieH UKy IIpHBIE NIPSIMbIE U

2 MJIOCKOCTH: CTaHJAPTHBIE Mapbl

neprieHANKYJ/JIAPHBIX TVIOCKOCTeH 1
MpAMBIX, CUMMETPHUH MHOI'OI'PaHHHUKOB




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

29

[Tnowagu ceyeHU 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 TMPSIMOi
TIPU3MBbI

37

ITpuknajHble 3a/jauu, CBS3aHHBIE C
00BEMOM MPSIMOIA TTPHU3MBI

38

Brruniciienrie 00bEMOB TeJT C TIOMOIIIBIO
ornpezieniéHHOro0 uHTerpana. O6bém
HaKJIOHHOM MPU3MBbI

39

BerunicsieHrie 06EMOB TeJsT C TIOMOILBIO
orpezie/IEHHOr0 UHTerpana. O0bEM
UpamMu/bl

40

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

41

dopmysia 06bEMa MUpaMUJBI.
OrHoteHre 06beMOB NMUPaMUZ, C
00IIM yT/IOM

42

CrepeomeTpuueckue 3a/jauu, CBsI3aHHbIe
¢ 06bEMaMU HaK/IOHHOMW TIPU3MBI

43

CrepeomeTpuyeckue 3ajjauy, CBsi3aHHbIE
¢ 06BéMamMM TpaMU/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"
[TunHepUUecKas OBEpXHOCTD,

48 obpa3yroriye IUIHHAPHUECKON
NOBEPXHOCTH

49 Hyumngp. [Ipssmol KpyroBou LIWIUHAP.
[Tnouage MOBEPXHOCTH LUIMH/PA

50 KoHuueckasi TOBepXHOCTb, 00pa3ytorye
KOHWYeCKo rnoBepxHoCTH. KoHyc

51 CeueHuie KOHYCa TJIOCKOCTBIO,
rapa’sijieJibHOM IJIOCKOCTH OCHOBaHUS

59 YceuéHHbIN KOHYC. I300pa>keHne
KOHYCOB 1 YCeUEHHBIX KOHYCOB

53 [1nomaas 6OKOBOM MOBEPXHOCTH U
TI0JIHOU [TOBEPXHOCTU KOHYCa

54 [Tnomazb 60KOBOM TTOBEPXHOCTH U
TOTHOW MTOBEPXHOCTH KOHYyCa
CrepeomeTpHuueckue 3a/jau Ha

55 Jl0Ka3aTebCTBO U BbIUMCIIEHHE,

MOCTPOEHWEeM CeUeHUM LUINH/PA,
KOHYyCa




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 1miap

60

[Tepeceuenue cepsl 1 111apa C
TI0cKocThio. KacaHue mapa u cdepbl
TJIOCKOCTBIO. By 1 m300pakeHue mapa

61

I[Tepeceuenue cdepsl U 11apa C
TI0cKoCThI0. Kacanue mapa u cdepbl
TUIOCKOCTBIO. By 1 m3o00pakeHne mapa

62

YpaBHenue coepsl. [Lnoiiaab cdepbl U
eé uacreit

63

CummeTpus cdepsl U 111apa

64

CrepeomeTpuyeckyre 3ajauil Ha
Jl0Ka3aTe/IbCTBO U BbIUMC/IEHHE,
CBsi3aHHBIE CO C(Hepoii U 11apom,
MOCTPOEHHEM UX CEUEHUH TIOCKOCTBIO

65

CrepeomeTpuyeckue 3a/jauy Ha
[l0Ka3aTebCTBO U BbIUMCI/IEHUE,
CBsi3aHHbIe CO Cpepoii U LIapOM,
MOCTPOEHUEM UX CeueHUH MI0CKOCThIO

66

[puKnagHble 3a/1auu, CBsS3aHHbIE CO
cdepoti u 1apom




67

[ToBTOpEHMe: OKPYKHOCTb Ha
TIJIOCKOCTH, BBIYMCJ/IEHUS B OKPY>KHOCTH,
CTaH/IapTHBIE TTO[00US

68

Paznuunble KOM6I/IHa]_[I/II/I TeJT BpAllleHWs
W MHOT'OrpaHHUKOB

69

3azauu no teme "Tesa ¥ MOBEPXHOCTU
BpaijeHus"

70

3azauu o teme "Tesa ¥ MOBEPXHOCTU
BpateHus"

71

KoHtpospHast pabota "Tesa u
TIOBEPXHOCTH BpaljeHus"

72

O06wém tumuHapa. Teopema 06 06bEMe
TIPSIMOTO LIWIMHZpPA

73

Brruniciienrie 00bEMOB TeJsT C TIOMOIIIBIO
ornpezieniéHHOro uHTerpana. O6bém
KOHYyCa

74

I[Tnoraayu GOKOBOH M ITOTHOM
TOBEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3a/jauu, CBsI3aHHbIe
C BbIYMC/IeHHeM 00bEMOB LIUIUH/PA,
KOHycCa

76

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

77

OOBEM I11apa U LIapOBOTr0 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
roiabio ceprl. COOTHOIIEHUS
MeKy IJIOIIa/IsIMU [TOBEPXHOCTEN U
00BEMaMH MMOZ0OHBIX Tl

79

[Tomo6OHbIe Tela B POCTPAHCTRE.
Vi3meHeHre 00bEMa MPH MOZ00HH.
CrepeoMeTpuuecKue 3a/jauu, CBsI3aHHbIE
C BBIYMC/IEHHEM 00bEMOB TesT U
T/I01La/lel TTIOBePXHOCTer

80

KonTponbHast pabota "Ilnorraau
MTOBEPXHOCTH ¥ 00BEMBI KPYTJIbIX TeT"

81

[IBY>KeHUsI TIPOCTPAHCTBA.
OTtobpaxxeHusi. [IBM>KeHUsI U PaBeHCTBO
¢buryp. O611ie CBONCTBA IBW)KEHUH

82

Bup! aBYOKeHUI: Napasiie/ibHbIN
NepeHoC, LieHTpa/lbHasi CUMMETpHS,
3epKajibHasi CHMMeTpHs], [TOBOPOT
BOKPYT NPsSIMOM

83

ITpeo6pa3oBanus nopobus. [psimas u
cdepa Ditniepa

84

['eomeTpuueckue 3aauv Ha
TIPUMeHeHNe JBYKEeHNUs

85

KonTponbHas paboTa "BeKTophl B
MpOCTpaHCTBe"

86

O6ob6matoiijee moBTopeHue 11 moHATHIH
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

O6ob6maroiiee moBTopeHue 11 moHATHIA
1 MeTO/I0B Kypca reometpum 10-11
KJIaCCOB, CHCTeMaTH3alisl 3HaHU:
"O6BeM MHOTOrpaHHUKA"

90

O6ob6matoiijee moBTopeHue 11 moHATHIH
1 MeTO/I0B Kypca reometpuu 10-11
KJIaCCOB, CHCTeMaTH3alisi 3HaHU:
"O6BemM MHOTOrpaHHUKA"

91

O6ob6miatoiijee moBTopeHue 11 moHATHM
Y MeTOo/I0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTeMaTU3aL1si 3HaHUM:
"[To1aiv IOBEPXHOCTU U 00BEMBI
KPYTJIbIX Tes"

92

Ob6oo0ratoriiee moBTopeHye 11 MOHATHR
Y MeTo/ZloB Kypca reomerpuu 10-11
KJIaCCOB, CHCTeMaTU3aL1sl 3HaHUM:
"TTno1maau MoBepxHOCTH U 00bEMBI
KpYTJIbIX Tes"




93

WTtoroBast KOHTpO/IbHAsE paboTa

94

VToroeast KOHTpOJIbHasi paboTa

95

IToBTOpeHue, 060611eHre U
CHCTeMaTH3aLys 3HaHUH

96

Wctopus pa3sBUTUS CTepeOMeTPUU Kak
HayKU U eé pojib B pa3sBUTUU
COBpEMEHHBIX UH)KeHepPHbIX U
KOMITbIOTE@PHBIX TEXHOJIOTHUH

97

VcTopus pa3BUTHS CTepeOMEeTPUU Kak
HayKU U eé posib B Pa3BUTUH
COBpPEMEeHHbBIX UH)XeHEePHbIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

98

VcTopusi pa3BUTUSI CTepEOMETPUU KaK
HayKu U eé poJib B pa3BUTUU
COBpPEMEHHBIX UH)KeHePHbIX U
KOMITbIOTEPHBIX TeXHOJIOTHH

99

VcTopusi pa3BUTUS CTepEOMETPUU KaK
HayKu U eé po/ib B pa3BUTHUU
COBPEMEHHbBIX UH)XeHEPHbIX U
KOMITBbIOTEPHBIX TeXHOJIOTHUI

100

WcTopusi pa3BUTHSI CTEPEOMETPUM KaK
HayKU U e€ POJib B Pa3BUTHH
COBpPEMEeHHbBIX UHKeHePHbIX U
KOMIBbIOTEPHBIX TEXHOJIOTHM

101

VicTopust pa3BUTUS CTepeOMeTPUM KaK
HayKu U eé po/ib B pa3BUTHUU
COBpPeMEeHHbBIX UH)XeHepHBIX U
KOMIbIOTEPHBIX TEXHOJIOTMU




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




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

METOANYECKHWE MATEPHUAJIbI V11 YUUTEJIA

IIUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU

MHTEPHET
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