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ITOACHUTEJ/IbHASA 3AIINCKA

Pabouast mporpamma 110 yuebHOoMy TipeaiMety «['eoMeTpusi» pa3paboTaHa B
COOTBETCTBHH C:

— ®epnepambHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccuiickoli @efepaiiun» (B JeHCTBYIOIEH pelaKLvN);

— npuka3oM MuHoOpHayku Poccun ot 17.05.2012 Ne 413 (@I'OC COO, B
JIeMCTBYIOIIIEN PelaKIIiN);

— denmepanbHOlt 06pa3oBaTe/IbHOM TIpOrpaMMoM (TprKa3 MUHIPOCBeIeH s
Poccum ot 18.05.2023 Ne 371, B [AeMCTBYIOIIEM peAakUWM), BKJIIOUYAst
denepanpHyI0 pabouyto rporpammy 1o yuebHoMy npeiMeTy «I'eoMeTpusi»;

— T0JIoXKeHreM 0 paboueii rporpaMMe 0b6pa3oBaTe/IbHOM OpraHH3alvu.

l'eomeTpusi siBAsieTCST OAHWUM M3 0a30BbIX KYpPCOB Ha YpPOBHE CpeIHero
ob11ero o6pa3oBaHus, Tak Kak 00ecreurBaeT BO3MOYKHOCTb U3yUeHUsl AUCIUTIIVH
eCTeCTBEHHOHAYYHOW HaIlpaBJeHHOCTH MW TIPeJIMETOB T'YMaHWUTapHOTO I[HKJ/Ia.
Jlornueckoe MbllieHWe, (GopMupyeMoe TpPH HW3YYeHUH OOYYarOIMMUCS
TOHATUMHBIX OCHOB TI'€OMETPHH, TIPU J0Ka3aTelbCTBE TEOPEM M TOCTPOEHUU
I[EMIOYKN JIOTMUECKUX YTBEPXKIEHUN TP peIeHuH TeOMEeTPUUeCKUX 3ajiad,
yMeHHe BbIZIBUTaTh W OMPOBEpPraTh THUIOTe3bl HEMOCPEJCTBEHHO HCIOb3YHOTCS
NpY PelleHWH 3a/jlaud eCTeCTBEHHO-HAaYYHOT'O I[MK/a, B YAaCTHOCTH (HU3UUYECKUX
3ajiau.

Llenb ocBoeHusi nmporpaMMmbl ydyeOHOro Kypca «['eomeTpusi» Ha
yriy0/ieHHOM ypOBHe — pa3BUTHe WHAUBUAYATbHBIX CIIOCOOHOCTeN 00yJaromumxcst
MpU  U3yueHWM TeOMeTpUH, KaK COCTaBJsIolel TipegMeTHOW  06JacTu
«MaTtemaTtuka ¥ nH(MOpMaTHKa» uepe3 obecriedeHrie BO3MOKHOCTH TTPHUOOPeTeHus
M WCIIONb30BaHUsA 0Oojiee T/IyOOKHMX TreOMeTPHUUEeCKHX 3HaHUM W IeMCTBHH,
CreliUPUUHBIX TeOMEeTPHH, U HeOOXOAMMBIX [Jisl yCIIeITHOro TTpodeCcCHOHATEHOTO
oOpa3oBaHusl, CBSI3aHHOTO C UCII0J/Ib30BaHUEM MaTeMaTHKH.

[TpropUTeTHBIMM 3aJjauaMyd Kypca TeOMeTpUM Ha YTriayOJeHHOM YypOBHe,
PACIIUPSIOMIUMU U YCUTUBAIOIIIMMU KYpC 6a30BOTO YPOBHS, SIBJISTFOTCS:

pacliMpeHye NpejCcTaBAeHusl O TeOMeTPUM KaK YaCTh MUPOBOM KYJIbTYPbl U
(dhopMHUpOBaHKe 0CO3HAHUS B3aMMOCBSI3U T€OMETPUU C OKPY’KarOILMM MUPOM;

(¢opMupOBaHMe TMpe/CTaB/leHUs] O IIPOCTPAHCTBEHHBIX (Urypax Kak o
BKHEMIIMX MaTeMaTUYeCKUX MOJessIX, IMO3BOJISIOINUX OINUChIBaTh Y M3y4YaTh
pasHble SIBJIeHUSI OKPY’KaroIllero Mypa, 3HaHve MOHATHUHMHOTO arirapara 1o paszeiny
«CrepeomeTpusi» yueGHOr0 Kypca TeOMeTpUH;

dbopMupoBaHMe  yMeHUsI  B/afieTb ~ OCHOBHbIMM  TOHATUSMH O
TIPOCTPAaHCTBEHHbIX (UrypaXx W WX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TeOpEeM,
dbopMyn U yMeHHWe UX TIPUMEHSITb, YMeHHUs [J0Ka3biBaTb TeOPeMbl W HAXO[UThb
HecTaHZAPTHbIE CTIOCOObI pellieHus 3a/1ay;

dbopMUpOBaHKe yMeHUs1 paclio3HaBaTh Ha UepTeXxax, MOJe/isiX U B pealbHOM
MHpe MHOTOTDaHHMKM W Teja BpallleHusi, KOHCTPYUpPOBaTb TreoMeTpUuUecKue
MO/ie/iy;
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dbopMUpoBaHre TOHUMaHUSI BO3MOXXHOCTH aKCHMOMAaTHUUYeCKOro MOCTPOeHUst
MaTeMaTU4YeCcKUX Teopuid, (popMHpOBaHWe TOHUMAaHUSI POJM AaKCUOMATUKU TIpU
TIPOBEJIEHUU PaCCY K eHUN;

dbopMUpOBaHre yMeHHsl B/aJleTb MeTO[aMH J0Ka3aTeabCTB U aJrOPUTMOB
pellieHus, YMeHUs] UX TNPUMEHsITb, TIPOBOJUThL [OKa3aTe/ibHble PacCy>KJeHUusl B
X0/le pellleHUs] CTepeoMeTpUUeCKUX 3a/lau M 3aJjau C NMpaKTUUeCKUM COJiep>KaHUeM,

dbopMupoBaHre Tpe/iCTaB/leHrusT O HeoOXOAWMOCTH [I0Ka3aTelbCTB IIPH
000CHOBaHWHY MaTeMaTUUYECKUX YTBEPKJeHU 1 POJI aKCMOMAaTHUKU B TIPOBeIeHUH
JeIYKTUBHBIX PacCy»X/eHuH;

pa3BUTHE W COBEPIIEHCTBOBAHWE WHTE/JIEKTYalbHBIX M TBOPYECKHUX
criocoOHOCTeM 00yJaroLuXcsl, TT03HABATe/TbHOM aKTUBHOCTH, UCC/Ie[J0BATeTbCKUX
yMeHUH, KpUTUUHOCTU MBIIIIJIEHHS], UHTepeca K U3yUeHUI0 TeOMeTpHH;

dbopmupoBaHre (yHKIIMOHATBLHOW TPaMOTHOCTH, pe/ieBaHTHON TeOMeTpUM:
yMeHUsI pacrio3HaBaTh TIPOSIBJIEHUSI TeOMEeTPUUECKUX TIOHSATHM, OOBEKTOB U
3aKOHOMEPHOCTEeN B PealbHbIX >KU3HEHHBbIX CUTYaLUsIX U TMPU U3YUEHUU [IPYTHUX
yueOHBIX TIPeIMETOB, TIPOSIBJIEHUSI  3aBUCHMOCTe UM  3aKOHOMEPHOCTEH,
MOJIe/TMPOBAHUsl peaslbHbIX CUTyalldid, WCC/IeJ0BaHUSI TMOCTPOEHHBIX Mo/lesieq,
VHTepIIpeTalvy MoJydeHHbIX Pe3y/IbTaToB.

OCHOBHBIMH COZiepKaTe/IbHBIMU JIMHUSAMH yuebHOTo Kypca «I'eomeTpusi» B
10-11 «kmaccax sBisAwOTCA: «lIpsiMble ¥ TUIOCKOCTM B  TIPOCTPAHCTBE»,
«MHororpaHHuku», «Tena  BpaijeHus», «BekTopel ¥  KOOpAWHATBI B
TPOCTPAHCTBEe», «/IBU)KEeHWs B IPOCTPAHCTBE.

ChopmymipoBanHoe B ®I'OC COO TpeboBaHMe «yMeTb OMNEPUPOBATh
TIOHSITUSIMU», PeIeBaHTHBIX TeOMeTpUr Ha yriybseHHOM ypoBHe oOyueHus B 10—
11 Kmaccax, OTHOCUTCS KO BCeM COjiep)KaTelbHbIM JUHUSAM yueOHOro Kypca, a
dbopMUpoBaHUe JIOTUUECKUMX YMEHWM  pacrpefiefiieTcss He TOJIbKO  TI0
cojiepyKaTe/IbHbIM JIMHUSM, HO U TI0 ToZiaMm obyuenus. Cozmep>kaHue oOpa3oBaHMs,
COOTBETCTBYIOL[ee TIpeJIMEeTHBIM pe3yJ/ibTaTaM OcCBoeHusi PesepanbHol paboueit
TIPOrpaMMbI, pacIipefie/ieHHbIM TI0 TOZaM OOyUeHUs], CTPYKTypPHPOBAHO TaKUM
obpa3om, uToObI KO BCEM OCHOBHBIM, TIPUHILIAITHAAIBHBIM BOITPOCAM 00yUaroIrecs
oOpaljaiicb HEOJHOKPAaTHO, UTO TIO3BOJIIET OpraHU30BaTh  OBJajleHUe
reoMeTpUYeCKUMU MOHITHUAMY U HaBbIKaMU MOC/Ie[0BaTe/IbHO U TTOCTYIAaTeIbHO, C
coOroieHreM TIpUHLIUIA TIPeeMCTBeHHOCTH, a HOBble 3HaHUS BK/IIOUATh B OOIIyIO
CUCTeMYy TeOMeTpUYeCKUX TMpeZicTaB/ieHni 00yuaroluXcsl, pacilivipsisi U yriayosiss
ee, 00pa3ys MpoUHble MHOXKECTBeHHbIe CBSI3U.

[Tepexo/ K U3y4eHUIO reOMETPUH Ha yriy0/IeHHOM YPOBHE TT03BOJISIET:

co3math ycioBusi Ay guddepeHIMaid - 00ydyeHUs, TTOCTPOEHUS
WHAVBHUyaTbHbIX 00pa3oBaTe/NlbHbIX TporpamMM, obecrieunts  yriybieHHOe
M3yueHre reOMeTPUH KaK COCTaBJIsiIOIIel yueOHOTo rpeMeTa «MaremaTriKay;

MOJTrOTOBUTE OOYYAIOIIUXCA K TPOJO/DKEHUI0 W3yUeHUs] MaTeMaTHKH C
ydyeToM BbIOOpa Oyayieii mpodeccun, obecrieuriBasi MPeeMCTBEHHOCTb MEXIY
o01mM 1 TipodeccroHaTbHBIM 00pa3oBaHUEeM.
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OO1iee yKMC/I0 YacoB, PEeKOMEHIOBAHHBIX /11 M3y4eHHs yuyeOHOro Kypca
«['eomeTpusi» Ha yraybsieHHOM ypoBHe, — 204 yaca: B 10 knacce — 102 uaca (3
yaca B HeJie/t0), B 11 Knacce — 102 yaca (3 yaca B Heie/to).
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COJEP>XAHUE ObYUEHUSA

Tesa BpaleHus

[ToHsITHS: LMIMHIPUYECKasi TIOBEPXHOCTb, KOHMUYECKasi TMOBEPXHOCTh,
chepuueckasi TOBePXHOCTb, OOpasyrolue ToBepxHOcTel. Tesa BpalleHUs:
LUIUHAD, KOHYC, yCeuyeHHbId KOHYC, cdepa, wmap. B3auMHoe pacrosioxeHue
chepbl W TUIOCKOCTH, KacaTejibHasi TIJIOCKOCTH K cdepe. V3o06pakeHue Ten
BpallleHus1 Ha TIJIOCKOCTU. Pa3BepTka LWIMHApPA U KOoHyca. CumMMeTpusi cepbl U
1miapa.

O6bem. OcHoBHBIe CcBoOWcTBa 00BeMOB Ten. Teopema 00 oObeme
NPSIMOYTO/IBHOTO Tlapasuiesienumesa W ciaeacteuss w3 Hee. OObeM mpsiMol U
HaK/IOHHOM TIPY3MBbI, L[WINHAPA, MUPaMUIbl U KOHyca. O6beM I11apa U I1apOBOTO
CerMeHTa.

KomOuHaly Ten BpalljeHWss ¥ MHOTOIPaHHUKOB. IIpw3ma, BrMcaHHasl B
[[WIMHAD, OMWCaHHAas OKOJ0 [WauHApa. IlepeceueHune cdepbl W 1apa C
TiockocThio. Kacanue 1iapa v cdepbl TUIOCKOCThIO. [TOHSTHE MHOTOTpaHHUKA,
OIMMCAHHOTO OKOJIO Cdepbl, cdepbl, BIUCAHHOW B MHOTOTDAaHHUK WA TeJO
BpallleHHsl.

[no1azb MOBEPXHOCTH LIWMHAPA, KOHYCA, TUIOIaZb cepbl U ee YacTeil.
[Tomobue B mpocTpaHcTBe. OTHOIIEHHWE O0OBEMOB, IUIOINIA/lell TOBEPXHOCTeM
nogo6HbIX ¢uryp. IIpeobpasoBaHune mofo0usi, ToMoTeTus. PellleHHe 3ajau Ha
TUIOCKOCTH C UCTIO/Ib30BAaHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHrie ceueHHWM MHOTOTPDAaHHWUKOB U TeJl BpAIl[eHWs: CeueHUs
WIMHApa (MapaiiebHO W TePIeHAVKY/ISPHO OCH), CeueHHsl KOHYyca
(mapansieslbHOE OCHOBaHUIO U TPOXOJsllee uYepe3 BeplIMHY), CeueHus Ilapa,
METO/[bI ~ ITOCTPOEHHWS]  CEeUeHWH: MeTOoJ] CJeloB, METOJ, BHYTPEHHEro
MIPOEKTUPOBAHUSI, METO/] TIepeHOCa CeKYIIel TI0CKOCTH.

BekTopbl 1 KOOp/IMHATHI B MPOCTPAHCTBE

BekTopel B mnpoctpaHcTBe. Oriepalid  Haj, BeKTOpaMu. BeKTopHoe
YMHOXKeHHe BeKTOpOB. (CBOWMCTBa BEKTOPHOTO YMHOXeHus. [IpsamoyrosbHas
CcucTeMa KoopAuHar B npocTtpaHcTBe. KoopauHaTel BeKTopa. Pa3snokeHre BeKTopa
o 6a3ucy. KoopvHaTHOBEKTOPHBIM METO/ TIPU PellleHnH TeOMeTPUUeCKHX 3ajau.
[BV)KeHUs B IPOCTPaHCTBe

[BrkeHus1 ripoctpaHcTBa. OTobpaxkeHusi. JIBI>KeHUs M1 paBeHCTBO (pUryp.
OOmue cCBoOWMCTBA [JBW)KEHMM. Buabl [BIWKEHHWI: Tapasiie/ibHblid TepeHoc,
LleHTpa/ibHasg CUMMETpDHS, 3epKa/JbHasi CUMMETpHUS, IMOBOPOT BOKPYT IIPSIMOM.
[Tpeobpa3oBanus nogobus. [Tpsimas u chepa Ditniepa.
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INIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMbI

JINMUHOCTHBIE PE3YJ/IBTATDI

1) rpaXkjaHCKOTO BOCITUTAHUS:

c(OpMHUPOBAHHOCTb I'PAKAAHCKOW TMO3WI[MK 00yUarol[erocsi Kak akTUBHOTO
M OTBETCTBEHHOTO WjieHa pOCCHMCKOro oOilecTBa, TIpe/CTaBleHUe O
MaTeMaThYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/MUHbIX CTPYKTYp, SIBJIEHUH,
npoLeiyp TpakAaHCKoro obirectBa (BBIOOpBI, OIMPOCHI W JIPYroe), yMeHHe
B3aUMO/IeiCTBOBaTh C COLIMA/IbHBIMA MWHCTUTYTaMU B COOTBETCTBUM C UX
GyHKUMSIMU U Ha3HaueHWeM; 2) TTaTPUOTUUeCKOTr0 BOCIIUTAHKS:

c(hOpMHPOBAaHHOCTb POCCUNCKOW I'PaXKJAaHCKOW HJ€HTUYHOCTH, YBaXKeHHUsI K
TMIPOLLJIOMY M HACTOSILeMy POCCHUMCKOW MaTeMaTWKH, LIeHHOCTHOe OTHOIIeHWe K
JNOCTYPKEHUSIM POCCUMCKMX MaTEMAaTUKOB U POCCUMCKOM MaTeMaTH4YeCKOM IIKOJIbI,
WCI0/Ib30BaHUe 3TUX [JOCTWKEHUW B [PYrUX HayKaX, TexXHOJIOTusiX, cdepax
5KOHOMHUKWY; 3) NyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHMe JYXOBHBIX L[EHHOCTEM POCCUMCKOr0 Hapoja, COPMUPOBAaHHOCTh
HPABCTBEHHOI'O CO3HAHWs, 3TUYECKOTO TOBEeEeHUs], CBSI3aHHOTO C TMpaKTUYeCKUM
NIpUMEHEHUEM [IOCTM)KEHUM HAayKu W [esTeJbHOCTbIO YYeHOro, OCO3HaHHe
JMUYHOTO BK/aZila B TIOCTPOEHHWE YCTOWUYMBOrO Oyayiero; 4) 3CTeTUUecKoro
BOCITUTAHUS:

3CTeTUYeCKOe OTHOIleHWe K MHpPY, BK/OuUas 3CTeTUKY MaTeMaThueCKUxX
3aKOHOMEpPHOCTeM, 00BeKTOB, 3a/lau, PellleH!i, pacCy>KeH1i, BOCTIPUMMUYNBOCTD
K MaTeMaTUueCKUM acreKTaM Ppas3/MuYHbIX BHUJOB HCKYCCTBA; 5) (hH3UUECKOro
BOCITUTAHMUS:

chOpMUPOBAHHOCTh yMEHHUSI TIPUMEHSITb MaTeMaTUueckue 3HaHUsS B
MHTepecax 3/10pOBOro u 6e3oracHoro obpasa »KM3HH, OTBETCTBEHHOE OTHOLLIeHUe K
CBOEMY 37I0POBBLIO (37I0pPOBOe MUTaHWe, cOalaHCUPOBAHHBIA PEXUM 3aHATUU U
OT/bixa, pery/sipHasi (u3ndeckas akTUBHOCTh), (hr3MUeCcKoe COBepIlIeHCTBOBAHUE
MIPU  3aHATUSIX CIIOPTUBHO-O3/0POBUTEIBHON  [IeSiTe/IbHOCTBIO; 6) TpPYA0BOTO
BOCITUTAHUS:

TOTOBHOCTb K TpYy/ly, OCO3HaHWE I|eHHOCTH TpPY/0/t00usi, WHTepec K
pa3vuHbiM  cepam  mpodeccHOHaTbHOM  JesATeJIbHOCTU,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M ee TIPUIOXKeHUSIMUA, YMeHHe COBepIllaTh OCO3HAaHHBLIM BLIOOD
Oyayuieit mipodeccud U peanu3oBbIBaTL COOCTBEHHbIE JKW3HEHHbIE TIIaHBbI,
TOTOBHOCTb U CIOCOOHOCTH K  MareMaTuueCKoMy  00pa3oBaHHI0O |
camMo0bpa30oBaHUI0 Ha TIPOTSHKEHWM BCEM >KU3HMW, TOTOBHOCTb K aKTHBHOMY
yYacCTHIO B PellleHUH MPaKTUYeCKUX 3a/lau MaTeMaTHueCKOW HarpaB/IeHHOCTH;

7) 3K0JIOTHUeCKOI0o BOCIIUTAHUSI:

chOpMUPOBAHHOCTh ~ 3KOJIOTUYECKOW KYJIbTYpbl, TIOHUMaHWe BJUSHUS
COLIMA/IbBHOSKOHOMUYECKUX TMPOLIeCCOB Ha COCTOSIHWE TIPUPOJHOW U COL[MaTbHOU
cpeJipl, OCO3HAHKeE I7100a/IbHOTO XapaKTepa KO0JIOTHUeCKUX MpobJieM, OpHeHTaLUS
Ha TIpUMeHeHWe MaTeMaTUUeCKUX 3HaHWW [/ pelleHds 3a7iad B 00/1acTH
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OKpy’Karolleid cpefipl, IJIAaHUPOBAHWE TIOCTYIIKOB M OLEHKH WX BO3MOJKHBIX
MOC/IeACTBUM /11 OKPY>KaroLller cpe/bl; 8) LIeHHOCTU HAyUYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTb MHMPOBO33DEHMS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HaykKu W  OOILECTBEHHOW  TIPaKTUKH, TIOHUMaHHe
MaTeMaTU4YeCcKOM HayKd KaK cCQepbl 4elOBeuecKoW [1esTeTbHOCTH, 3TaroB ee
pa3BUTUS U 3HAUMMOCTU [/l DPA3BUTHS LIMBWIMU3al[MM, OBJ/leHHe SI3bIKOM
MaTeMaTHKU M MaTeMaTH4yecKOW Ky/JIbTypOMl KakK CpeACTBOM T[I0O3HaHWsSI MHPa,
TOTOBHOCTh OCYIIECTBJISATb TIPOEKTHYIHO W MCC/Ae[0BaTeIbCKYH [esTelbHOCTh
WHJVBW/ya/IbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3ysibTaTe W3yuyeHHsT MaTeMAaTHKA Ha YpPOBHe cCpefHero o6iero
obpa3zoBanuss y obOyuarorjerocss OyayT chOpPMHpPOBaHbI  T03HABATe/bHBIE
YHUBepCa/bHble YueOHbIe IelCTBUS, KOMMYHHUKAaTHBHbIE YHUBEPCAIbHbBIE YueOHbIe
JEeNCTBUS, peTy/SITUBHbIE YHUBepCalbHble yueOHble [elCTBUS, COBMeCTHas
NesITeTbHOCTb.

[To3HaBaTe/ibHbIE YHUBEpCAIbHBIE yueOHbIe AeMCTBUSI ba3oBbie oruyeckre
JIeUCTBUS:

BBISIBJIITb U XapaKTepU30BaTh CYLLEeCTBEHHbIE MPU3HAKU MaTeMaTh4YeCcKUX
O0BEeKTOB, TIOHATHM, OTHOIIEHUA MeXJy TOHATUSIMH, (OPMYIUPOBATh
orpejeneHus MOHATHUM, YCTaHAB/IWBAaTh CYLECTBEHHBIN MPU3HAK KIacCU(UKaLIH,
OCHOBaHHUS /1J1s1 000011{eHUs ¥ cCpaBHEHUs], KpUTePUU NPOBO/IMMOI0 aHa/ln3a;

BOCIIDUHUMATD, q)OpMYJ'[I/IpOBaTB n HpEOGpaBOBbIBaTI: Cy>XOeHUA:
yTBEpAUTE/IbHBIE U OTpULaTe€/IbHBIE, € TMHUYHbIE, YaCTHBIE 1 06m1/1e, YCJ/IOBHBIE,

BLISIBJISITh ~ MaTeMaTUuecKue 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpoTHBOpeurs B (hakTax, JaHHBIX, HaOIIOJeHUSX U yTBep)KAEeHUsX, TpejjaraTh
KPUTEPUH /151 BbIAB/IEHUSI 3aKOHOMEPHOCTEH 1 MMPOTUBOPEUNH;

AelaTb BBIBOAbI C MCIIO/Ib30BAHUMEM 3dKOHOB JIOTHMKH, O€AYKTHBHBIX U
NMHAYKTHUBHBIX YMOBEIK]HO‘-IEHI/II\/’I, YMOBEIK]IIO‘-IEHI/Iﬁ I10 dHAJ/IOT'HH,

[IPOBOJUTH CaMOCTOSITe/TbHO Jl0Ka3aTebCTBa MareMaTU4yeCcKux
yTBEP)X/JeHWH (MpsiMble W OT TNPOTMBHOIO), BBICTPAaMBaThb AapryMeHTaLMIo,
MIPUBOJUTH TIPUMEpPhl U KOHTPIIPUMepPhl, 000CHOBBIBATH COOCTBEHHbIE CY>KIEHUS U
BbIBO/IbI;

BbIOMpaTh Cmocob perieHWss yueOHON 3ajauM (CpaBHHBaTh HECKOJBKO
BapMAHTOB  pellleHus, BbIOMpaTh Haubomee TOAXOAAMMA C  yUeTOM
CaMOCTOSITE/TbHO BbIZIe/IEHHBIX KDUTEPHER).

ba3oBble vccieoBaTe/ibCKre JeliCTBUS:

MCITI0JIb30BaTh BOIPOCHI KakK MCC/Ie/10BaTe/IbCKUM WHCTPYMEHT MO3HaHUS,
dbopMyvMpoBaTh  BOMpOCHl,  (UKCUpYHOILMe  TpOTUBOpeure,  TpobyemMy,
yCTaHaB/IMBaTh MCKOMOe M JlaHHOe, (hOpMHpOBaTh T'MIIOTe3y, apryMeHTHUPOBaThb
CBOIO MO3ULIMI0, MHEHUE;
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ITPOBO/UTH CAMOCTOSITE/IbHO CTJITAHUPOBAHHBIN YKCIIEPUMEHT, UCCIe/JOBaHNe
TI0 YCTAHOBJIEHHIO 0COOEHHOCTe MaTeMaTUuecKoro 006beKTa, siB/ieHus, Tpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTe MeXy 00beKTaMH, SIBJIEHUSIMH, TTPOLieCCaMu;

CaMOCTOSITE/ILHO (hOPMY/TUPOBaTh 000OLIEHUST U BLIBOJBI TI0 pe3y/bTaTaM
NPOBE/IEHHOTO0  HAOJIIOZIeHUsI,  WCC/Ie/IOBaHMs], OLIEHWBaTh  JIOCTOBEPHOCTH
TIOJTYYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 0000IIIeHMIA;

IIPOTHO3UPOBAaThb BO3MOXKHOE pasBUTHE IIpoLjecca, a TakKe BblJABUIaTh
TIpe/ITI0/I0’KEeHKS O ero Pa3BUTHH B HOBBLIX yCJ/IOBUsiX. PaboTa ¢ uHpopmariueii:

BBISIBJIITh JIe(OULIUTHI MHMOPMAIMH, JAaHHBIX, HEOOXOJIUMBIX /IJI1 OTBeTa Ha
BOIPOC U JIJis PelleHUs 3a/lauy;

BbIOMpaTh MHPOPMALUIO U3 UCTOUYHUKOB PA3/IMYHBIX TUTIOB, aHAIU3UPOBATh,
CUCTeMaTHU3UpPOBaTh M WHTEPIIPeTHPOBATh WH(OPMALIMIO DPA3IAYHBIX BHUZOB U
dbopm TpesicTaB/IeHNS;

CTPYKTYpPUpPOBaTh HMH(OpPMaI1I0, MPECTaB/IsATh ee B pa3/MuHbIX (opmax,
WJUTFOCTPUPOBATh Ipaduuecky;

OLIeHUBaTh Ha/|e>KHOCTh VH(OpMaLu1 o CaMOCTOSATe/IbHO
c(hOpMy/TMPOBAHHBIM KPUTEPHSIM.

KomMMyHUKaTUBHBIE YHHUBepCa/ibHbie yueOHble qeiicTBusi ObieHue:

BOCIIPMHUMaTh Y (DOPMYyMPOBaTh CY>XJE€HUSI B COOTBETCTBUU C YCIOBUSIMU
U 1ensaMu oOIIeHus], sICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO TOUKY 3pEHUs B
YCTHBIX U TIMCbMEHHBIX TEKCTaX, [laBaTh IOSICHEHWS I10 XOJYy peLleHus 3aJjaud,
KOMMEHTHPOBATh MOJTy4YeHHbIU pe3y/bTar;

B XoZie 00Cy>KJeHUsl 3a/laBaTh BOIIPOCHI 10 CYIIECTBY 00CY>KJaeMOil TeMbl,
npo0niemMbl, pelllaeMOl 3aflaud, BbICKa3biBaTh W7ZIeM, HalleJleHHble Ha TOMCK
pellieHusi, COMOCTaB/SATb CBOM CYXKAEHUS C CY>XAEeHUsIMA [IPyTUX y4aCTHUKOB
nvanora, oOHapy>KWBaTh pa3/Muuve W CXOZCTBO TIO3UIMi, B KOPpPeKTHOH (opme
(dbopMyIMpoBaTh pa3HOI/IACUs], CBOU BO3PaKeHHSsI;

TIPe/ICTaB/ISATh Pe3y/IbTaThl PelleHus 3alaut, SKCIIePUMeHTa, UCCieI0BaHus,
TIPOEKTa, CaMOCTOSITE/IbHO BbIOMpaTh (hOpMaT BBICTYIUIEHHS C YYeTOM 3ajad
Tpe3eHTaly U 0CO0eHHOCTel ayJUTOPUH.

PerynsaTvBHBIe YHUBepCaibHble yuebHble feticTBrsi CaMOOpraHH3alvs:

COCTaBJIATH TJ/IaH, aJTOPUTM PellleHUs 3a/jlauM, BbIOMpaTh CIIOCO0 pelleHus C
yUeTOM HMMEIOIUXCS PeCYPCOB U COOCTBEHHBIX BO3MOKHOCTeMN, apryMeHTHUPOBaTh
Y KOPPEeKTUPOBAaTh BapHUAaHTHI PelleHul C yUeTOM HOBOM MH(OPMaL1H.

CaMOKOHTPOJIb:

B/aZieTh ~HaBBIKAMM  ITI03HABaTe/NbHOH  pedieKCMM KaK  OCO3HAHHS
COBEpIIIaeMbIX IeMCTBUM W MBIC/IUTEIBbHBIX MPOIIECCOB, UX Pe3y/bTaTOB, BIA/ETh
criocobaMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpOIjecca W pe3y/bTara pelieHus
MaTeMaTHJYeCKOl 3a/jaum;

Npe/iBU/IeTb TPYJHOCTU, KOTOPble MOTYT BO3HUKHYTh MPY PeLIeHUH 3a/iauH,
BHOCHUTb KODPEKTUBBI B [IeSITeTbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/TLCTB, [JaHHBIX,
Hali/IeHHbIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;
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OlLleHMBaThb COOTBETCTBHE pe3yJibTaTa LeJd U yCJIOBUSM, OOBSCHATDH
TIPUYMHBI JOCTKEHUS] UIA HeJOCTV)KEHHUS pPe3yJIbTaTOB [eATe/IbHOCTU, HaXOAUTh
OIIMOKY, ZlaBaTh OL[eHKY MPHOOPEeTeHHOMY OTIBITY.

CoBMecCTHas AeATe/IbHOCTb:

MOHMMATh Y WCTI0/Ih30BaTh MPEMMYIIeCTBa KOMaHAHON ¥ WHAWBU/YA/TbHOU
paboTbl TMpH pelleHWH yueOHBIX 3a/ay, TPUHUMATh I[e/lb  COBMECTHOMN
JesTe/IbHOCTH, TUTAaHWPOBATh OpPraHW3al[{I0 COBMECTHOHM pabOoThI, pacIpeziesisiTh
BUJIbI paboT, [OrOBapuBaThbCsi, 0OCY)XAaTh TIpollecC W pe3yabTaT paboThI,
0000111aTh MHEHUSI HECKOJIBKUX JTFO/Iel;

yuacTBOBaTh B TPYMIIOBBIX popmax paboTel (00CykaeHus, 0OMeH MHEHUH,
«MO3TOBBIe INTYDMbl» U UWHBIE), BBINOJHATE CBOK 4YacTh pabOTBI
KOOD/JIMHHMPOBaTb CBOU JEUCTBUS C JPYITMMHU UjeHaMy KOMaH/[bl, OLIeHHWBATh
KauecTBO CBOEro BKJaja B OOIIMI MPOAYKT MO KPUTepUsiM, COPMY/IMPOBAHHBIM
Y4aCTHUKaMH B3aUMO/IeCTBHUSI.

[TpemMeTHBIE pe3y/bTaThl OCBOeHUs (hefiepanbHOM paboueli IporpaMMbI 110
MaTeMaTHKe TIpe/ICTaB/ieHbl TI0 ToZiaM 00ydeHUsI B paMKaX OT/E/bHBIX yueOHbIX
KYPCOB B COOTBETCTBYIOLIMX pa3/ie/iaX HaCTOSIIIIeN TTPOrpaMMBl.

OENEPAJIBHAA PABOYAA TIPOTPAMMA YUYEBHOI'O KYPCA
«AJI'EBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIN3A»

INPEJIMETHBIE PE3YJ/IbTATDBI

K konity 10 k/1acca 06yyaroiuiicss HayUuTCs:

CBOOOJHO OMepuUpoBaThb OCHOBHBIMM TIOHSITUSIMU CTE€PEOMETPUM  TIpU
pellleHnH 3a/iau ¥ NIPOBeleHN MaTeMaTUUeCKUX PacCy K eHuN;

NPUMEHSATb aKCHOMBbl CTEPeOMeTPUM U C/e/ICTBUS W3 HUX IPU pelleHud
reoMeTpUYeCcKUX 3a/ay;

KJ1acCU(ULIMPOBaTh B3aMMHOE pPacIo/IOKEHWe TIPSIMbIX B TIPOCTPAHCTBE,
IJIOCKOCTeN B IPOCTPAHCTBe, NPSMBIX U MJIOCKOCTEeN B POCTPAHCTBE;

CcBOOOJHO  OMepUpoBaTh TOHATUSIMH, CBSI3aHHBIMM C  yI7laMd B
MPOCTPAHCTBE: MeKY MPSIMBIMU B TIPOCTPAHCTBE, MEXAY TIPSIMOU U IJIOCKOCTBIO;

cBOOOJHO OTIepUpOBaTh MOHATUSMU, CBSI3aHHBIMU C MHOT'OI'PaHHUKaMU;

cBOOO/IHO pacro3HaBaTb OCHOBHbIe BHbl MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMu/ia, MPSIMOYTO/IbHBIN Tlapasuiesienumnes, Ky0);

KnacCU(UIMpOBaTb ~ MHOTOTPAaHHMKW,  BbiOWMpass ~ OCHOBaHUSI  [Jis
KJIaCCH(UKaLY;

cBOOOJHO  oOmepupoBaTh  TMOHSATUSMH,  CBSI3aHHBIMM C  CeueHHeM
MHOT'OTPaHHUKOB IJIOCKOCTBIO;

BBITIOJIHATH Iapasiie/ibHOe, LIeHTpa/lbHOe U OPTOrOHA/IbHOE MPOEKTUPOBaHKe
buryp Ha NJI0CKOCTb, BBITIOJIHATH M300paXkeHUst (PUTyp Ha TJIOCKOCTH;

CTPOUTb CeYeHWs MHOTOTPAaHHUKOB pa3/lMUYHbIMM MeTO/laMH, BBIIO/HATH
(BBIHOCHBIE) TIJIOCKME YepTeKW U3 PUCYHKOB TIPOCTBIX O0BEMHBIX (GUTyp: BUJ
CBepxy, cOOKY, CHHU3Y;
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BBIUMCJISTh MUIOLLIU TIOBEPXHOCTEHM MHOIOTPAaHHUKOB (MMpU3Ma, NMpaMu/a),
reoMeTpUYeCcKUX TeJl C IpUMeHeHueM GhopMyi;

cBOOO/IHO OTepHpoBaTh MOHATHSMH: CUMMETPHUsi B TIPOCTPAHCTBe, LIEHTD,
OCb U MJIOCKOCTh CUMMETDPUH, LIEHTP, OCh U TIJIOCKOCTb CUMMETPUU (DUTYDBI;

CBO60,Z[HO OrnepupoBaThb TIIOHATHUAMH, COOTBETCTBYIOIIIMMKU BEKTOPdAM U
KOOpAWHAaTaM B ITPOCTPAHCTBE;

BBITIO/THATDH ,E[@ﬁCTBHH HaJl BEKTOPpAMMU;

pemiatb 3a4d4d  Hd [0Kd3dTeJIbCTBO MdaTeéMdTHUUECKUX OTHOIIIeHUH U
HaX0XAeHrue TreoMeTpHUYeCKHMX BeJIMUKWH, IIpUMEHdAS HW3BeCTHbIEe METOAbl IIPpH
pemieHrr MaTeMdTUYeCKHX 3d/1da4 MMOBBIIIEHHOI'O KM BBICOKOI'O YPOBHSA CJIO>KHOCTH;

TIPUMEHSITh rpocTeunime NporpaMMHbIe cpeZCTBa 17}
3/IeKTPOHHOKOMMYHUKALIMOHHbIE CUCTEMBI TIPHU pellIeHWd CTepeoMeTpPUUeCKHUX
3a/ay;

M3BJ/IeKaTh, Ipeo0Opa3oBbIBaTh W WHTEPIPETHUPOBATh  WHGMOPMALHIO O
TIPOCTPAaHCTBEHHBIX TeOMeTpUUecKux (urypax, rpejcTaBieHHYI0 Ha uepTeXxax U
PUCYHKaX;

MPUMEHSITL  TI0JlydeHHble 3HAaHWS HAa  TpaKTUKe: CpaBHUBaTh U
aHa/IM3MPOBaTh peasibHble CUTYalUy, IPUMeHSTh U3yUueHHbIe TIOHSTHS B MpoLiecce
TIOWCKA pellieHrs] MaTeMaThyecku chopMyTMpOBaHHOU TIPO0OJIeMbI, MO/Ie/TUPOBATh
peasibHble CUTYal[My Ha sI3bIKe FeOMeTPUM, UCC/IeJ0BaTh IMOCTPOEHHbIE MOJENN C
HCTI0/Tb30BaHHEM TeOMeTPHUUeCKHX TTOHITUM U TeopeM, arrapaTa aareOpsl, peliaTh
NpaKkTUYeCcKre 3alauu, CBsI3aHHbIE C HAXO0K/[eHUEeM reOMeTpUUeCKUX Be/TMUMH;

WMeTh TIpeJCTaBleHHss 00 OCHOBHBIX 3TariaX pa3BUTHs TeOMeTPUM Kak
COCTaBHOMW yacTH (yHAaMeHTa pa3BUTUS TEXHOIOTUH.

K kon1yy 11 k/acca o6yuaromuiicss HayuuTCs:

CBOOOJHO ONEpUpPOBaThb TIOHATHSIMH, CBSI3aHHBIMHU C LIWJIHHIPUUECKOH,
KOHHYECKOU U cepruecKoi MOBEPXHOCTAMU, OOBSACHATE CIIOCOOBI ITOTyYeHNUST;

OIepUpOBaTh MOHATUSIMY, CBSI3aHHBIMM C TeJlaMU BpallleHWs: LIWJIUHAPOM,
KOHYCOM, cepoli 1 111apom;

pacrio3HaBaTh Teja BpalleHus (LUIUH/P, KOHYC, cepa U 111ap) U 00bICHATD
CrocoObl MOTyYeHUs: TesT BpalljeHus;

K/IaCCU(PULIMPOBAaTh B3aMHO€e pacrosioykeHue cheprl U TIOCKOCTY;

BBIUUC/IATb BeIMYUHBI 3/IEMEHTOB MHOIOTPDAHHUKOB M Tej BpalleHus,
o0bemMbl Y TIJIOIIAId TIOBEPXHOCTEM MHOTOTPAHHUKOB U TeJl BpalljeHUs,
reoMeTpUYeCcKUX TeJl C IpUMeHeHueM hopMyi;

CcBOOO/IHO OMepUPOBaTh TMOHSATHSAMH, CBSI3aHHBIMH C KOMOHHAIUSIMH TeJl
BpallleHus1 ¥ MHOTOI'PaHHUKOB: MHOTOT'PAaHHMK, BITMCAHHBIN B Cchepy U OMUCaHHBIM
0Ko0J10 cepsl, chepa, BNMCaHHAsE B MHOTOTPaHHUK WJ/IM TeJI0 BpallleHus;

BBIUMC/ISTh COOTHOILIEHUSI MeXXIy TUIOIIAIsIMA TIOBEPXHOCTeN W 00BhemMaMu
TIO0/I00HBIX TEJI;

10
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n300pakatb u3yuyaemble (UTYPhl, BBLITIOIHATH (BBIHOCHBIE) TIJIOCKHE
YepTeXXU U3 PUCYHKOB TPOCTBIX 00beMHBIX (PUTyp: BHJ CBepxy, COOKY, CHHU3Y,
CTPOUTH CeUYeHUsI Te/l BpalleHusI;

M3B/leKaTb, WHTEPIPeTUPOBaTL U  Tpeobpa3oBbiBaTh  WH(MOPMALKIO
0 MPOCTPAHCTBEHHBIX TeOMeTPUUEeCKUX (Urypax, npejcTaBAeHHYI0 Ha yepTexkax U
PUCYHKaX;

CcBOOO/IHO OTIEPUPOBATh MOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIO/THSAITh OTepaLyy HaJl BEeKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B /1eKapTOBOM CUCTeMe KOOp/IMHaT;

pemiaTb reOMeTpUYEeCKHE 3a/ila4 Ha BBIYHUCTIEHWE YIJIOB MEXAY TIPAMBIMU U
IVIOCKOCTAMM, BbIUMC/IEHHE paCCTOHHI/Iﬁ OT TOUYUKM A0 IVZIOCKOCTH, B IIe/IOM, HA4
IMPpUMEHEHKE BEKTOPHO-KOOPAWHATHOI'O METO/d TTPU PEIIEeHNH;

CBOOOJHO OIEPHUPOBATh TOHATUSIMH, CBSI3aHHBIMM C JIBIDKEHHEM B
TIPOCTPaHCTBe, 3HaTh CBOMCTBA JBW>KEHUM;

BBITIOJIHSATE  M300pakeHWss MHOTOTPDAaHHUKOM U Tejl BpallleHUus TIpu
Trapasiie/IlbHOM TTepeHoCe, 1eHTPaJIbHOW CHMMETPHH, 3epKaTbHON CUMMeTPUH, TIpH
TIOBOPOTE BOKPYT MPSIMOM, Tpeobpa3oBanust mogo0us;

CTPOUTb CeueHHss MHOTOTDaHHHUKOB W TeJl BpallleHUs: CeueHusl LWIWHpa
(mapaniesibHO W MEpPHeHJYKY/ISIPHO OCH), CeueHusl KOHyca (IMapasuiesibHOoe
OCHOBaHUIO M MPOXO/sllee yepe3 BePLLIKHY ), CeUeHUs 11apa;

WCI0J/Ib30BaTh METO/Ibl TIOCTPOEHUs] CeueHui: MeTOf, CJie[JoB, MeTo/
BHYTPEHHero NMpoeKTUPOBaHusl, MeTO/, lepeHoca CeKylllel MI0CKOCTY;

AOKa3bIBdATb 'eOMEeTPHUUYECKHE YTBEPXKIEeHHNI;

MPUMEHSTh TeoMeTpuyeckre (aKThl [/l pelleHHs CTepeoMeTpUUYeCKUX
3a/1ay, MpeAno/aratoliuxX HECKOIBKO 11arOB pelLleHurs], eC/Id YC/I0BUSI NPUMeHEeHUs
3a/laHbl B SIBHOM U HESIBHOM (hOpMe;

peliatb 3a4da4d Hd [JO0Kd3dTe/JIbCTBO MdTeéMdTHUUEeCKUX OTHOIIIEHUU U
HaX0XOeHWE TreOMETPUYECKHUX BEJIMUWH;

MIPUMEHSITh TPOTrpaMMHbIE CPeACTBAa W 3/1eKTPOHHO-KOMMYHHKALIMOHHbIE
CUCTEMBI [IPU PellieHNH CTepeoMeTpUUYeCKUX 3a/1ay;

MIPUMEHSITh TI0/yUYeHHble 3HaHUs Ha TIPAKTHKe: CpaBHUBATh, aHATM3UPOBATh
W OlLIeHMBaTh peasibHble CUTYallud, TIPUMEHSITb W3y4YeHHbIe TIOHSITHS, TeOpPeMbI,
CBOMCTBa B TMpOLIECCe TOMCKA peIleHUs] MaTeMaThUueckKu C(opmMyIMpOBaHHOU
npobsieMbl, MO/IeTMPOBaTh peajibHble CUTyallUM Ha s3bIKke TeOMeTpHH,
WCC/IeIoBaTh TIOCTPOEHHbIE MO/ C WCI0/Ib30BaHWEM reOMeTPUUeCKUX TTOHSITHUI
¥ TeopeM, armapata aireOpbl, pelaTh ITPAaKTHUUeCKWe 3ajjaud, CBsi3aHHBbIE C
HaxoKJeHueM reOMeTPUUeCKHUX Be/TMUUH;

MMeTb TpeJCcTaB/leHUusI 00 OCHOBHBIX 3Tarlax pa3BUTUS TeOMeTPUHU KakK
COCTaBHOM YyacTy (pyH/laMeHTa Pa3BUTUS TEXHOJIOTUH.
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YYEBHO-METO/JUYECKOE OBECIIEUEHUE OBPA30BATE/IHLHOI'O
IMIPOIIECCA

1. YuebHuK 1o mpeaMery «I'eoMeTpHsi», BKIIOUEHHBIH B deaepanbHbIN
nepedeHb yuebHUKOB (PITY).

2. DnekTpoHHble oOpa3oBaTenbHbie pecypcbl PI'UC «Mos 1IKO/Ia»,
bubmioTeka 1udpoBoro obpazoBarensHoro KoHTeHTa (LJOK).

3. JyujakTuyeckrie U KOHTPOJIbHO-M3MepUTe/IbHble MaTeprallbl.

httns://m.edsoo.ru
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