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INIOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sIBJISIeTCS OHUM 13 6a30BbIX KyPCOB Ha YPOBHE Cpe/iHero 0011ero
oOpa3oBaHUsl, TaK KakK obecrieuMBaeT BO3MOXKHOCTb W3yuUeHHUsl AUCLIAILIVH
eCTeCTBEHHO-HAayYHOW HarpaB/J€eHHOCTH W TIPeJMETOB T'YMaHUTApHOIO LMKJa.
[TocKoMbKY Joruueckoe MblliieHre, (popMUpyeMoe TIPY U3y4eHHH 00yUarouMUCs
MOHATUMHBIX OCHOB TeOMEeTPUM, TPU J[OKasaTelbCTBe TeOpeM W TMOCTPOeHUH
L[€TI0YKH JIOTUUeCKUX YTBEP>K/IeHHUH TIPU PeLlIeHUH reOMeTPUUeCKUX 3a/lay, yMeHue
BbIZIBUTaTh W ONpPOBepPrarb TMIOTe3bl HENMOCPEJCTBEHHO WCIOJb3YIOTCS TpU
pellleHUH 3a/iau eCTeCTBeHHO-HayUHOT' O 1[MKJ/Ia, B YaCTHOCTU (PU3NYECKUX 3a/ay.

Llenb ocBoeHust MporpaMmbl yue6HOTo Kypca «['eoMeTpusi» Ha yriiybaéHHOM
YPOBHe — Pa3BUTHEe UHIWBUAYaTbHBIX CIIOCOOHOCTeN 00yUaroIXCst IPU U3yUeHUH
reoMeTpud, KakK COCTaB/SIOIeN TMpeAMeTHOM obmactd «MareMaTuka U
nHbOopMaTHKa» yepe3 obecrieueHre BO3MOXKHOCTH TIPUOOpeTeHNsT 1 UCII0/Ib30BaHKs
6omee rmy0OKUX reOMeTPpUUECKUX 3HAHUU U IeHCTBUH, CTIeIU(MUIHBIX TeOMETPHH,
1 HeoOXOJUMBIX [IjIsl YCIIeIITHOTO MpodecCHoHaTbHOr0 00pa30BaHusi, CBI3aHHOTO C
VCII0/Ib30BaHEM MaTeMaTHKH.

[TpyopUTeTHBIMM 3alauaMy Kypca TeoMeTpHUM Ha YIyiy0/JiEHHOM YDOBHE,
PACILIUPSIOIMIUMU U YCUTUBAIOIMMU KYpC 6a30BOTO YPOBHSI, SIBJISTFOTCS:

pacipeHye TNpefCTaBJIeHuss O TeOMeTPUM Kak 4aCTh MUPOBOM KY/bTYPhI U
(opMHUpOBaHKe OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPY’KaroIIM MUPOM;

dbopMUpoBaHre TMpeACTaBAeHUsI O TIPOCTPAHCTBEHHbIX (UIrypax Kak o
BOKHEUIIIMX MaTeMaTUueCKUX MOJEeJIsX, MO3BOJISIOIIMX OMNUChIBaTh U H3yuyaTh
pa3Hble SIBJIeHUsI OKPY>Katolllero Myupa, 3HaHue MOHSATUMHOIO arlrapara 1o paszeny
«CrepeomeTtpusi» yueGHOTO Kypca TeOMeTpuH;

dbopMupoBaHWe  yMeHMsI  B/aJleTb ~ OCHOBHBIMM  TOHSITUSMM O
MPOCTPAaHCTBEHHbIX (PUTrypaXx M KX OCHOBHBIMH CBOWCTBAMU, 3HAHUE TeOpeM,
dbopMyn U yMeHuWe UX TIPUMEHSITb, YMEHUS [10Ka3biBaThb TEOPEMbl U HAXOAUTh
HeCcTaHZAPTHBIE CIIOCOObI pelieHus 3a71ay;

(opMHUpOBaHHe YMeHMs paclio3HaBaTh Ha YepTeKax, MOZe/IX U B pearbHOM
MHpe MHOTOTDaHHMKM U TeJjla BpallleHus, KOHCTPYUPOBaTb TreOMeTpUuecKue
MOJIeJIy;

¢opMrpOBaHHe TOHHMMaHUSI BO3MOYKHOCTU aKCHMOMaTHUUeCKOrO MOCTPOEHUs
MaTeMaTHUeCKUX Teopul, (pOpMHpOBaHHE TMOHWMAaHUSI POJIM aKCHUOMATWUKHU TpHU
MPOBEJIEHUU PacCy K/ eHUM;

¢opMHpOBaHHe YMeHHUs BJafieTb MEeTOJaMH [l0Ka3aTelbCTB U aarOpUTMOB
pelleHus, yMeHHs UX TIPUMEHSIThb, IPOBOJUTH [JOKa3aTe/IbHbIe PACCYKIEHUS B X0Ie
pellleHNs] CTepeoMeTpUYeCKHUX 3aZiad M 3aad C IPaKTUUYeCKUM COZlepKaHueM,



dbopMrpoBaHUe Tipe/CcTaB/ieHUs] O HeoOXOJUMOCTU JOKa3aTeJbCTB  TIpU
000CHOBaHUY MaTeMaTUUeCKHUX YTBEP>K/eHUM U POJIi aKCHOMAaTUKK B TIPOBeJIeHUU
JeYKTUBHBIX PacCy K/|eHUM;

pasBUTHe U COBEpLIEHCTBOBAaHME WHTE/UIEKTYa/JbHbIX U TBOPYECKUX
criocoOHOCTeM 00yYaroLUXcsl, TTI03HABATeTIbHON aKTUBHOCTH, UCC/Ie/I0BaTeTbCKUX
YMEHUM, KpUTUYHOCTH MBIIIJIEHHS, UHTepeca K U3y4eHUI0 TeOMeTpUH;

dbopmurpoBaHre (PYHKIIMOHA/JIbHOW TPaMOTHOCTH, pe/ieBaHTHOM T'eOMeTPUM:
yMeHUs] pacrio3HaBaTh IIPOSIBJIEHUsS T'€OMeTPUUeCKUX TIOHATHN, OOBEKTOB U
3aKOHOMEPHOCTEeN B peaslbHbIX YKU3HEHHBbIX CUTYalUsIX U MPUA WU3YUEeHUU [IPYTUX
yueOHbIX  TpEeJAMEeTOB, TPOSIB/IEHUs] 3aBUCHMOCTeN U 3aKOHOMEpHOCTeM,
MO/Ie/IMPOBaHUsl peabHbIX CUTYyallui, WCCAe[0BaHUS TIOCTPOEHHBIX MOJeJIeH,
VHTepIIpeTalyy M0JIyYeHHbIX pe3y/IbTaToB.

OCHOBHBIMH COZlep>KaTe/IbHbIMUA JTMHUAMU yueOHoOro Kypca «['eoMeTpusi» B
10-11 «knaccax sBastoTcs: «[IpsgMble W MJIOCKOCTU B MNPOCTPAHCTBE»,
«MHororpaHnuku», «Tema BpaijeHusi», «BekTopel ¥  KOOpAWHATBI B
MPOCTPaHCTBe», «/IBM)KeHUsI B IPOCTPAHCTBEY.

ChopmympoBanHoe Bo PI'OC COO TpeboBaHMe «yMeTb OIEPHPOBAThH
TIOHSITUSIMU», peJIeBaHTHBLIMH FeOMEeTPHH Ha yriiy0/1éHHOM ypoBHe 00ydeHus B 10—
11 ksaccax, OTHOCHTCSI KO BCEM COJiep>KaTelbHbIM JIMHUSIM yueOHOTo Kypca, a
dbopMUpOBaHHe JIOTUUECKMX yMEHWM  pacrpefiefisieTcss He TOJbKO  TI0
cojiepKaTelbHbIM JIMHUSIM, HO U TI0 Tofam o0yueHus. CoziepkaHrie obpa3oBaHus,
COOTBETCTBYIOLI[ee TIPeJMETHBIM pe3yJsibTaTaM 0cCBoeHusi PezepasbHON paboueit
MPOTPaMMBbI, PACIpe/ie/IéHHBIM TI0 ToflaM O0ydYeHHsi, CTPYKTYPHUPOBAHO TaKUM
o6pa3om, uToObI KO BCEM OCHOBHBIM, MPUHLIMITHA/ILHBIM BOIIPOCaM 00yYaroIiyecst
oOpailjalMcb ~ HEOAHOKpPaTHO. JTO T[I03BOJISIET  OPraHW30BaThb  OBJaJjeHUe
reoOMeTpUYeCKUMHU TTIOHSATUSMU Y HaBbIKaMU M0OCJIeJOBATE/IbHO U MOCTYIIAaTe/NbHO, C
co0JiroieHrieM TIPUHLIMTIA TIPeeMCTBEeHHOCTH, a HOBbIe 3HAHUS BKJTFOUATh B OOIIIYIO
CUCTeMY IeOMeTpUUYeCKUX TpeZiCTaB/eHnid 00yuaroIuxcsi, paciuupsist U yriay0sisis
eé, 0bpa3ysi MpoYHbie MHOXKECTBEHHbIe CBSI3U.

[Tepexo/ K M3y4eHUIO TeOMeTPHH Ha YTIyO/IEHHOM YPOBHE TT03BOJISIET:

co3mate  ycioBusi A auddepeHumand  o0yueHHs, TIOCTPOEHUS
WH/IVBUAYaNbHBIX 00pa3oBaTe/NbHBIX TporpammM, obecrieuuTh  yrayO/iéHHOE
M3yueHre reOMeTPHH KaK COCTaBJISIOIel yueOHOTo npegMeTa «MareMaTHhKay;

MOATOTOBUTh O0YYalOLUXCs K TIPOJO/DKEHUI0 H3yUeHUsi MaTreMaTUKU C
yuétom BbIOOpa Oyayieii mpodeccun, obecrieunBasi MPeeMCTBEHHOCTb MeXKAY
o01MM 1 TIpodheCcCcHoHa/bHBIM 00pa30BaHUEM.

Ha wu3yueHue yuebHOro Kypca «['eomeTpusi» Ha YriyOJEHHOM YpOBHe
otBoauTcst 204 yaca: B 10 kacce — 102 yaca (3 yaca B Hefiento0), B 11 kmacce — 102
yaca (3 uaca B HeJiet0).



COAEPXXAHUE OBbYYEHUA
10 KITACC

IIpsiMbIe M IJIOCKOCTU B IPOCTPAHCTBE

OCHOBHbBIE  TIOHATUS ~ CTepeoMeTpyMd. ToOuka, TIpsiMasi, IJIOCKOCTB,
npocTpaHcTBO. [loHsiTMEe 00 aKCMOMaTUUeCKOM TIOCTPOEHHUU CTepeoMeTPUU:
aKCUOMBI CTepeOMeTpPUH U CJIe[JCTBUS U3 HUX.

B3armHOe pacrosiokeHve TIpsSMBIX B TPOCTPAHCTBE: IlepeceKaroLyecs,
napajyiefibHble M CKpelluBaroluecss mnpsMble. [Ipr3HaKkd CKpenmBarolnuXCs
npsiMbIX. [lapaniensHOCTE NPSMBIX Y IJIOCKOCTEN B IPOCTPAHCTBe: NapaJiie/bHble
NpsiMble B IPOCTPAHCTBE, Napasljie/IbHOCTh TPEX MPSIMBIX, Napaie/lbHOCTh MPSMOX
¥ TUIoCcKOCTU. [lapasinesibHOe M 1ieHTpa/lbHOE TPOEKTUPOBaHUe, H300pakeHue
¢uryp. OcHOBHble CBOMNCTBa Mapasie/lbHOTO TMpPOeKTUpoBaHus. M3o00pakeHue
¢Guryp B napasiesbHOW NPOEKUWU. YT/bl C COHANpaB/JIeHHbIMU CTOPOHAaMH, YIoJI
MeXy NpsAMbIMUA B MPOCTpaHCTBe. IlapasiesibHOCTh MJIOCKOCTEM: Mapasuie/bHble
TJIOCKOCTH, CBOKMCTBA rapasiie/ibHbIX TIJIOCKOCTEH. [Ipocrenime
MPOCTPaHCTBEHHbIE (PUTYpPbl Ha IUIOCKOCTU: TeTpasAp, Mapasuiesienurie],
MOCTPOEHUE CeYEHUH.

[TepnieHAUKYIAPHOCTb NPSIMOU U TIJIOCKOCTHU: MePIeHIUKYJ/ISIPHbIE TIPsSIMble B
MPOCTPAHCTBe, TMpsIMble TMapasule/ibHble W TepreHJUKYJ/spHble K TIJIOCKOCTH,
MPU3HAK MEePHeHAUKY/ISPHOCTA TMPAMOU M IUIOCKOCTH, TeopeMa O IIpSIMOH
TeprieHJUKYJIIPHOU TIJIOCKOCTH. OpToroHansHOe MPOEKTUPOBAHHUE.
[TepnieHAUKY/IAP ¥ HAaK/IOHHBIE: PaCCTOSTHUE OT TOYKU [JJ0 MJIOCKOCTH, PacCTOsTHUE
OT TIPSIMOU [0 MJIOCKOCTH, TIPOEKLUS (PUT'YPhI Ha TJIOCKOCTh. [leprneH UKy /IS pHOCTD
MJIOCKOCTEW: MPU3HAK MepreHJUKY/ISPHOCTH JBYX IUIOCKOCTe. Teopema 0 Tpéx
NeprieHIUKyJispax.

¥Yrael B MPOCTPaHCTBE: YO/l MEXAY MPSIMOM U TIOCKOCTBIO, ABYTDAHHBIU
yroJ, JIMHEWHBIA YTOJ1 ABYTPAaHHOrO yrja. TpéXrpaHHbIM U MHOTOTPaHHbIE YTJIbI.
CBOWCTBa IJIOCKMX YIJIOB MHOTOTPaHHOTO yrjia. CBOKCTBA MVIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yrJia. TeopeMbl KOCHHYCOB Y CUHYCOB [i/1s1 TPEXTPAHHOIO yTJIa.

MHoOrorpaHHUKH

Buzbl MHOrorpaHHUKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
npu3Ma, TipsiMasi 1 HaKJIOHHasi MPU3Mbl, O0KOBasi 1 MOJHasi TIOBEPXHOCThb MPH3MBI.
[Tapannenenunen, MpsIMOYTOJIbHBIN Mapasuie/ienurie] U ero cBoicTBa. Kparuarime
IyTU Ha IIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oiepa. IIpocTpaHcTBeHHas
TeopeMa [Iudaropa. [Tupamuza: n-yronbHas nupaMuza, NpaBuibHas U yCeuEéHHast
nupamuibl. CBolicTBa pébep M OOKOBBIX TpaHel TPaBUBHOM TMHUPaMU[BL
[IpaBU/IbHBIE MHOTOTDAaHHUWKHW: TpaBW/IbHasi TpU3Ma M MpaBWIbHAas MUpaMUJa,



npaBU/IbHAas TPeyrosbHasi MpaMu/ia U paBU/IbHBIN TeTpasp, Ky0. [IpescraBieHue
O NpPaBWIbHBIX MHOTOTPaHHUKAX: OKTas3/p, JOAeKasp U UKOCasp.

BbluncieHue 3/1eMEHTOB MHOTOTDaHHUKOB: pE0pa, JuaroHanau, yrJbl.
[Tnomazr OGOKOBOM TOBEPXHOCTH M TIOJHOW TIOBEPXHOCTH TIPSIMON TIPU3MBI,
TUIOIIAZIb OCHOBAHKH, TeopeMa 0 G0KOBOM MOBEPXHOCTH MPsiMOM ITpu3Msbl. [11oijaab
OOKOBOM TIOBEPXHOCTM M TIOBEPXHOCTH TMPaBWIbHOW MMpaMH/bl, Teopema o
IUI0LIaI YCeUEHHOW MUpaMU/bl.

CuMmeTprss B TIPOCTPaHCTBe. JJIeMeHTbl CHMMETPHUW  TPaBUJIbHBIX
MHOTOrpaHHUKOB. CHMMeTpusi B TMpPaBWJIBHOM MHOTOTPDaHHHKE: CUMMETPUS
napajiesienunesia, CUMMETPUS NPaBWIBHBIX IIPU3M, CHMMETpHUSl TPaBUIbHOM
UpaMUJblL.

BeKTOpbI M KOOPUHATHI B IPOCTPAHCTBe

[ToHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOD, JJ/IMHA HEHYJIEeBOrO
BEKTOpa, BEKTOPbl KOJUIMHEeapHble, COHAlpaB/eHHble U TPOTUBOIIOJIOKHO
HaripaB/ieHHble BeKTOPbl. PaBeHCTBO BeKTOPOB. [lelCTBUS C BEKTOPaMU: CJI0KeHUe
Y BblUMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOK€HUE BeKTOpa Ha
yncno. CBOWCTBA C/I0KeHUs1 BeKTOpOB. CBOMCTBAa YMHOKEHHs BEKTOpa Ha YMCIIO.
[ToHsiTve KOMILIaHapHbIe BEKTOPHI. I[IpU3HaK KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
ITpaBuno mnapannenenuneza. Teopema O pas/oKeHUM BeKTOpa [0 TpéM
HEeKOMIUIaHapHbIM ~ BekTopaM. IIpsmoyrosibHasg  cucreMa  KOOpAWHAT B
npoctpaHcTBe. KoopauHaTtel BekTopa. CBsi3b MeXKJy KOOpAWHAaTaMU BeKTopa M
KOOpZMHAaTaM{ TOuYeK. YTon Mexzay Bekropamu. CkassipHOe IIpOu3Be/ieHHe
BEKTOPOB.

11 KI/TACC

Tesa BpameHus

[ToHATHS: LUIMHAPUYECKass TIOBEPXHOCTb, KOHWYECKasi TMOBEPXHOCTh,
cepryeckass TIOBEpXHOCTb, OOpa3symwlue ToBepxHOcTel. Tema BpaileHus:
LWIMH/IP, KOHYC, YCeUSHHBIM KOHYC, cdepa, map. BzaumMHoe pacrionoxenue cgepbl
M TIJIOCKOCTH, KacaTeslbHasl TIOCKOCTb K cdepe. M306pakeHre Ten BpailleHUsI Ha
n0ckocTy. Pa3BépTka LuamHApa U KoHyca. CumMeTpusi cdepsl U 11apa.

O6béM. OcHOBHbIe CBOWMCTBa 00BEMOB Ten. Teopema 00 06béEMe
NPSIMOYTOJILHOTO  TTapasijiesienarnefia U ciaeqctBusi u3 Heé. OO0bEM MpsMOM U
HaAK/IOHHOUW TIPW3MBbI, LIWIMHAPA, TMpaMu/Ibl U KoHyca. OO0BEM I1apa U 11apOBOTO
CerMeHra.

KomOuHaimu Ten BpallleHusi U MHOTOTPaHHUKOB. [Ipu3ma, BrMcaHHasi B
LWIUHAD, ONKWCAaHHas OKoJo LwivHApa. [lepeceuenwe cdepbl M 1mapa
MJI0CKOCThEO. Kacanuve 1miapa M cdepsl MI0CKOCThIO. [loHATHE MHOrorpaHHUKa,
OMMCAHHOTO OKOJI0 c(epbl, cdepbl, BNWCAHHOW B MHOTOIPAaHHUK WM TeJIO
BpalleHusl.



[Tnowags MOBEPXHOCTH LWIWHAPA, KOHYyCA, MIIOLaAb Cpepbl U eé yacTel.
[Tomobue B mpocTpaHcTBe. OTHOIIEHHWE OOBEMOB, TI/IOIAle TTOBEPXHOCTEH
nmomo6HbIX ¢uryp. ITpeobOpasoBaHre mogobus, roMoTeTHs. PelmeHuwe 3ajau Ha
TIIJIOCKOCTH C WCII0/Ib30BaHMEM CTePEOMeTPUUYECKUX METO/IOB.

[TocTpoeHMe ceueHU MHOTOTPAaHHUKOB U TeJ BpallleHUs: CeUeHuUsl LUINHAPA
(napansiebHO W TEpPHeHAUKY/ISIPHO OCH), CedyeHMs] KOHyca (MapasiiefbHble
OCHOBAHUIO U TIPOXO/SALLMEe Uuepe3 BepIIUHY), ceueHus 11apa, MeTObl TIOCTPOEHUs
CeUeHUMH: MeTOJ, CJIe[JOB, METO/l BHYTPEHHEr0 NMPOEKTUPOBAHUS, METO/l TepeHoca
CeKYyIL[eH MJIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B NPOCTPAHCTBE

BekTopsl B ipocTpaHcTBe. Onepanjuy HaJl BeKTOpaMy. BeKTOpHOe YMHOKeHre
BekTOpOB. (CBOMCTBAa BEKTODHOIO yMHOKeHus. IIpsiMmoyrosibHasg cucremMa
KOOpAWHAT B mpocTtpaHcTBe. KoopauHaThl BekTOpa. PasfiokeHue BeKTopa IO
6a3ucy. KoopimHaTHO-BEKTOPHBIA METO/] IIPX PeIlleHUH reOMeTPUUeCKHX 3a/au.

JIBHOKeHMs B IPOCTPAaHCTBe

HBwxenusi mipoctpaHcTBa. OtobpakeHus. [IBY)KeHHsT M PaBeHCTBO GUTYP.
OO6iiue CcBOMCTBa [ABWXKeHUW. Buabl ABWKeHUN: mMapasuiefibHbIii TepeHoc,
L[eHTpa/ibHasi CUMMETpPUS, 3epKajbHasi CUMMETpUS, TMOBOPOT BOKPYT MPSIMOM.
[Tpeobpa3zoBanus nogobus. Ipsimasi u cepa Ditepa.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA YUEBHOI'O KYPCA
«EOMETPUSI» (YIVIYBJIEHHBIMI YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJ/IbTATBI

1) rpaxkaaHCKOe BOCIIUTaHHE:

c(hopMHPOBAHHOCTh IPAXKAAHCKOM MO3ULIMK 00yUarolerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO U/ieHa POCCUICKOT0 0011[eCTBa, TpeJCcTaB/IeHre O MaTeMaTUUeCKUX
OCHOBaX (PYHKIJMOHUDOBAHUS Ppa3/UUHBIX CTPYKTYp, SIBJIEHUW, MPOLeAYP
rpakfaHckoro  obOmiectBa  (BBIOOPBI, OMPOCBI W APYroe),  yMeHHe
B3aMMO/IeMCTBOBaTh C COL[MATbHBIMA HWHCTUTYTaMM B COOTBETCTBUM C UX
(GYHKUMSIMUA U Ha3HaUeHUeM;

2) maTpuoTHUYeCKoe BOCIIUTAHUe:

c(hOpMHUPOBAaHHOCTb POCCUMCKOU TPaKJAAHCKOW WJE€HTUUHOCTH, YBaXKE€HHUS K
MPOIIJIOMY W HAaCTOSII[EMY POCCUMCKOW MaTeMaTHKH, [IeHHOCTHOEe OTHOILLIeHWe K
JNOCTYDKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOM MaTeMaTHUeCKOW IIKOJIbI,
WCI0/Ib30BaHWe 3TUX [JOCTW)KEHUM B [PYrUX HayKax, TeXHOJOrusix, cdepax
9KOHOMUKUY;

3) AyXOBHO-HpPaBCTBeHHOE BOCIIMTaHUE:

OCO3HaHHWe YXOBHBIX LEHHOCTEU POCCUHCKOrO Hapoza, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHWS, 3TUYECKOTO TOBeJeHUs, CBSA3aHHOIO C MPaKTUUeCKUM
NpUMeHeHreM JIO0CTHXKeHUN HayKU U [esiTeIbHOCTbIO YU4EHOT0, 0CO3HAHUE JINYHOTO
BKJIa/la B TIOCTPOEHHe YCTOMUMBOTO Oy/yIiiiero;

4) 3cTeTHYECKOEe BOCITUTAaHHE:

3CTETUUYECKOe OTHOLIeHWe K MUPY, BKJ/IOUasi 3CTeTUKY MaTeMaTH4YeCKUX
3aKOHOMEpHOCTeH, 00beKTOB, 3a/1au, peIlieHNH, PacCyKIeHHH, BOCIIPUUMUYHBOCTD K
MaTeMaTHYeCKUM acreKTaM pa3/IMUHbIX BUJ0B UCKYCCTBa;

5) ¢pusnueckoe BocnuTaHHue:

c(hOpMHUPOBAaHHOCTb YMEHMsI TPUMEHSITb MaTeMaTUueCKhe 3HaHUS B
WHTepecax 3/I0pPOBOTo U 6e30racHOro obpasa »K1M3HU, OTBETCTBEHHOE OTHOILIIeHHEe K
CBOEMY 3/I0POBBIO (3[j0pOBOe TMHTaHWe, COa/aHCUPOBAHHBLIN DPeXXUM 3aHSATHU U
OT/IbIXa, peryssipHasi ¢u3uueckasi akTUBHOCTh), (pM3UUeCKOoe COBepIlIeHCTBOBaHWE
TP 3aHSTHUSIX CTIOPTUBHO-03/]0POBUTEILHOM /IeSITeTbHOCTHIO;

6) Tpy/i0BOE BocnuTaHuUe:

TOTOBHOCTb K TpPYAY, OCO3HaHWe IIeHHOCTU TpyAomobus, WHTepec K
pa3muuHbiM  chepaM  TpodeCcCUOHATBLHOM — [1eATe/IbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W e€ TpUI0KEeHUSIMH, YMeHHe COBepIlaTh OCO3HAaHHBIM BBLIOOP
Oyaymiel mipodeccMd U peau30BbIBATL COOCTBEHHBIE >KU3HEHHbIE TIIaHBI,
TOTOBHOCTb W CMOCOOHOCTH K  MaTemMaThyeckoMy  00pa3oBaHUIO U



camMo0o0pa3oBaHMI0 Ha TIPOTS)KEHWU BCeW JKU3HU, TOTOBHOCTb K aKTUBHOMY
yUaCTHIO B PellieHWH MPaKTUYeCKrX 3a/lau MaTeMaThyeCcKoW HaripaB/eHHOCTH;

7) 3KoJioruYecKoe BOCIIUTAHHe:

c(hOpMUPOBAHHOCTh  3KOJIOTUUECKOW KY/IbTYphbl, TIOHUMaHWe BJIMSHUS
COLIMa/IbHO-3KOHOMHYECKUX MPOLIeCCOB Ha COCTOSIHME TPUPOJHOM M COLIMA/IbHOU
cpefibl, 0CO3HaHUe T7100a/bHOTO XapakTepa SKOJI0rMuecKrUx mpobsieM, opueHTaLys
Ha TIpUMeHeHWe MaTeMaTUueCKWX 3HaHWW [/ pellleHUs 3agad B obsactu
OKpy)Katollleli cpe/ibl, TJlaHWUPOBaHUE TIOCTYNKOB MW OIIeHKA MX BO3MOXKHbBIX
MOC/IeICTBUM /i1 OKPY>Katollleil Cpe/ibl;

8) neHHOCTH HAyYHOTO MO3HAHUA:

c(hOpMHPOBAaHHOCTh MUPOBO33DEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAYKU U 00I1[eCTBEeHHOM MTPaKTUKH, TTOHUMaHKe MaTeMaTHyeCcKou
HayKU Kak cepbl UesioBeUeCcKoit /lesaTe/IbHOCTH, 3TaroB e€ pa3BUTUS U 3HAUMMOCTHU
JJIs1 pa3BUTHS 1[UBUIM3AlUM, OBJaZileHue SI3bIKOM MaTeMaTHUKU U MaTeMaThUueCKou
Ky/JIbTYPO# KaK Cpe/ICTBOM TT03HaHUsI MUPAa, TOTOBHOCTh OCYII[€CTBJISITH TIPOEKTHYIO
Y MCC/Ie/I0BATe/IbCKYIO [1eATe/IbHOCTh UHAUBUAYATBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDbBI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe e CTBUS

Ba3oBble loru4yecKue AeiCTBHs:

BBISIB/IATh Y XapaKTepU30BaThb CYIIeCTBEHHbIE TIPU3HAKKW MaTeMaTU4YeCKHX
OOBEKTOB, TIOHSITUM, OTHOIIEHWH MeXAy TIOHATUSIMH, (OPMY/IMPOBATh
oTipeie/iIeHus TIOHATHM, YCTaHAB/IMBATh CYIIIeCTBEHHBIN MPU3HAK K/aCCU(MUKAIIH,
OCHOBaHUS /151 0000ITIeHHs ¥ CPAaBHEeHMsI, KpUTEPUH TIPOBOAVMOI0 aHa/IN3a;

BOCTIpMHMMATh,  (OpMy/JMpOBaTb U TPeoOpa30BbIBaTL  CYXKEHUS:
yTBEp/UTE/bHbIE U OTPULIATe/IbHbIE, e[UHUUHBIE, YaCTHbIE U 00IIHe, YCIOBHbIE;

BBISIB/IATH MaTeMaTUUeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUUSs
B (hakTax, MAHHBIX, HAOMIONEHUAX W YTBEPXKAEHUSIX, MpeJJaraTb KPUTEPUH /ISt
BBISIB/IEHUs 3aKOHOMEPHOCTEH U TTPOTHBOPEUHH;

7ieflaTh BBIBOZIBI C KCII0/Ib30BaHMEM 3aKOHOB JIOTHUKH, [AeJYKTUBHBIX U
WHIYKTUBHBIX YMO3aK/TIIOUeHUH, YMO3aK/TFOU€HUH T10 aHa/IOTHY;

TIPOBO/IUTH CAMOCTOSITE/THHO /I0Ka3aTe/bCTBAa MaTeMaTUUeCKUX yYTBePKAeHUH
(psiMble ¥ OT MPOTHUBHOT'0), BLICTPAMBATh apryMeHTAl[|I0, TIPUBO/IUTEL TIPUMEPHI 1
KOHTPITPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/I€HHS Y BBIBOJIBI;

BbIOMpaTh crocob peineHusi yueOHOW 3ajauM  (CpaBHUBATh HECKOJIBKO
BapUaHTOB pellieHus], BLIOUpaTh HarboJ/iee MOAXOASIINN C yUETOM CaMOCTOSATeTbHO
BbI/IeJIEHHBIX KPUTEPHEB).

Ba3oBble ncwiejoBaTe/IbCKHe AeiCTBUSA:



MCIIO0/Ib30BaTh BOIPOCHI KakK UCC/ef0BaTeNbCKU WHCTPYMEHT [103HaHWs,
¢opMynvMpoBaTh  BOMpOCHI,  (DUKCUpYHOIMe  TMpPOTUBOpeure,  TpoOseMy,
yCTaHaB/MBaTh MCKOMOe U JaHHOe, (hOpMUpOBaTh TUIOTe3y, apryMeHTHPOBATb
CBOIO TIO3ULIUI0, MHEHHE;

TIPOBO/IUTH CaMOCTOSITETbHO CTIJIAHWPOBAHHBIN SKCIIEPUMEHT, UCC/IeJOBaHe
10 YCTAHOBJ/IEHHIO 0COOEHHOCTe MaTeMaTUUeCKOro 00beKTa, siBlieHus, polLiecca,
BBISIBJIEHUIO 3aBUCUMOCTelN MeX/ly 00beKTaMH, SIB/IEHUSIMH, TPOLiecCaMu;

CaMOCTOSITeNTbHO (hopMyMpoBaTh 000OIEeHUs ¥ BBIBOJLI TI0 pe3yJ/bTaTaM
MpOBeIEHHOTO  HaO/IOZIeHHsl,  MCC/eloBaHUs], OLIeHWBaThb  JIOCTOBEPHOCTD
TI0/TyUeHHBIX Pe3y/bTaTOB, BLIBOJOB U 000011[eHH;

MIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHe TIpoljecca, a TaKXe BbIJBUTATh
TIPe/ITI0J/I0’KEeHHS O er0 Pa3BUTHU B HOBBIX YC/IOBUSIX.

Pabora c uHdopmanmeii:

BBIAB/IATE JedUI[UThl MHGOPMAIUK, JaHHBIX, HeOOXOAWUMBIX /11 OTBeTa Ha
BOTIPOC U [i/IsI pellieHus 3a/jaul;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB Pa3/IMYHBIX TUTIOB, aHAM3HMPOBATh,
CUCTeMaTHU3UPOBaTh U UHTEePIPeTHPOBATh MH(POPMAIIUIO pa3/TMUHbIX BUZOB U (opm
TIpe/[CTaB/IeHNS];

CTPYKTYpPHUPOBaTh WHGMOPMALIMIO, TIPe/ICTaBISTh €€ B pa3/MUHbIX (opMax,
WJUTIOCTPUPOBATh rpadruiecky;

OLIeHHBaTh HaZIE>KHOCTh vuHbopMaIuu 1o CaMOCTOSITE/TbHO
cchopMy/TIPOBaHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHbIE YHUBEPCA/TbHbIE YUeOHbIE JeHCTBUA

Oouenue:

BOCIIPUHUMATh U (POPMYJIMPOBATh CY>KAEHUsI B COOTBETCTBUU C YCIOBUSIMU U
1jeIsIMU 0011[eHHs], ICHO, TOUHO, TPaMOTHO BbIPa’KaTh CBOIO TOUKY 3PeHMUSI B YCTHBIX
M TUCbMEHHBIX TeKCTax, JaBaTh TIOSICHEHUS TI0 XO/y PpelleHus 3ajlaud,
KOMMEHTHUPOBATh MOTyUYeHHbIN pe3y/ibTar;

B Xofie 00Cy»K/leHHUsI 3a/laBaTh BOMPOCHI TI0 CYI[ECTBY OOCY>K/]aeMOU TeMbl,
npo0sieMbl, pelllaeMOl 3aflaud, BbICKA3bIBaTh W/eW, HalleJleHHble Ha TOUCK
pellieHUs], COTOCTaB/ISTh CBOU CYXKAEHUS C CYXXAEHUSIMA APYTMX yYaCTHUKOB
avanora, oOHapy)KHBaTh pa3/Mude W CXOZCTBO ITO3WI[MH, B KOPPEKTHOH (hopme
dhopMy/IMpOBaTh pa3HOIJIACUsI, CBOM BO3Pa’KeHUS;

Tpe/ICTaB/IATh Pe3y/bTaThl PelleHrs 3a/aud, SKCIepUMeHTa, UCC/iel0BaHus,
MpOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4YETOM 3afau
Tpe3eHTald ¥ 0COOeHHOCTeH ayIUTOPHH.

Pery/1AaTHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe 1eliCTBHS
Camoopranusanusa:



COCTaBJISITh TJ1aH, aZiTOPUTM pellieHus 3a/lauM, BbIOUpaTh Criocob pellieHus C
YUETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MO>KHOCTeN, apryMeHTHPOBATh
1 KOpPeKTUPOBaTh BapHMaHThI PellleHuH C yUéTOM HOBOM MH(OpPMaI[1H.

CaMOKOHTPO/1b, SMOLMOHA/IbHBIM UHTE/IJIEKT:

B/a/leTb ~ HaBbIKAaMU  TI03HaBaTe/JIbHOM  pedieKcMd  KaK — OCO3HaHUS
coBepIllaeMbIX [IeCTBUN M MBICJTUTE/NbHBIX MPOLIECCOB, MX pe3yJ/bTaToB, B/a/leTh
criocobamMy camOIIpOBEePKU, CAMOKOHTPOJISI TIpoljecca W pe3y/bTaTa pelieHust
MaTeMaTU4eCcKOU 3a/1auy;

TIpeIBUIeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh MU PelleHWH 3ajaudy,
BHOCHTb KOPPEKTUBBI B [leATe/TbHOCT, HA OCHOBE HOBBIX 0OCTOSITE/IBCTB, JAHHBIX,
HaliIeHHbIX OILIMOOK, BLISIBJIEHHBIX TPYAHOCTEH;

OLIeHHMBAaTh COOTBETCTBHUE pe3y/bTaTa Lie/iv U YC/IOBUSIM, O0BSICHITh IPUUUHBI
NOCTIDKEHUS] WM HeZIOCTYKeHUs pe3y/bTaToB AesTe/IbHOCTH, HaXOJUTh OIIHOKY,
JlaBaTh OL[EHKY MPHOOPETEHHOMY OITBITY.

CoBMecTHasi ieATe/IbHOCTD:

MOHUMAaThb W UCIIO/b30BaTh MPenMyIliecTBa KOMaHAHOW ¥ WHIWBUAYaTbHOU
paboThl Tpu pelleHUA yueOHBIX 3a7ay, TIPUHUMATLb IieJib COBMECTHOMN
nesiTeIbHOCTH, TIJIAaHWPOBAaTh OpraHU3al[di0 COBMECTHOM paboThbl, pacripenensTh
BU/IbI paboT, 1OTOBapUBaThCs, 00CYKJaTh ITPOLIeCC U pe3yabTaT paboTel, 0000ITIaTh
MHeHUST HeCKOJIbKUX JIFO Iel;

y4acTBOBaTh B IPyNMOBBIX opMax paboTel (06CcyxmeHHsi, 0OMeH MHEHHH,
«MO3TOBBIE IITYPMbI» U HHBIE), BBITIOJIHSATH CBOIO YaCTb PAab0THI ¥ KOOPAMHUPOBATh
CBOM JIEMCTBUS C APYTUMH UJeHaM{ KOMaH/Ibl, OI[eHMBaTh KaueCTBO CBOEro BKJa/ja
B OOMMI TIPOAYKT TIO KpHUTEpUsM, C(HOPMYIMPOBAHHBIM  yUaCTHHUKaAMHU
B3aWMO/ZEHCTBUSI.

INPEJAMETHBIE PE3YJ/IbTATDI

K koniy 10 K1acca obyuarouiicss HayunTCs:

e CBOOOJHO OIEPUPOBAaTH OCHOBHBIMU TIOHSATUSIMM CTEPEOMETPUU TIpU
pelleHuH 3aZiau U NpoBeIeHUM MaTeMaTUUeCKUX pacCy K/1eHUl;

e TIPUMEHSATb aKCMOMbI CTEPEOMETPUU U CJIe[CTBUS W3 HUX TIPU pelleHuHr
reoMeTpUYeCcKUX 3a7ay;

e KJIACCU(PULMPOBATh B3aUMHOE pacCIOJIOKeHWe MPSIMbIX B TPOCTPAHCTBE,
TMJIOCKOCTEW B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEX B MPOCTPAHCTBE;

e CBOOOJHO oOMepUpoBaTh TMOHATUSMH, CBS3aHHBIMU C yrJaMd B
MIPOCTPAHCTBE: MeXJAy IPSIMBIMU B TIPOCTPAHCTBE, MeXKJYy MPSAMOU U
TMJIOCKOCTBIO;

e CBOOO/IHO OIEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e (CBOOOAHO pacro3HaBaThb OCHOBHbIE BW/IbI MHOTOTDAHHUKOB (TIpH3Ma,
nMpamMuzia, TPSIMOYTOJIbHBIN Tlapasienenumnes, Ky0);

e KjJaccupUIMpPOBaTh  MHOTOTDAHHWKW, BbIOMpas  OCHOBaHUS  JJis
K/1accuduKalmy;

e CBOOOAHO OMEpUPOBATb TOHSATHSIMH, CBSI3AHHBIMH C  CeUYeHUEeM
MHOT'OIPAaHHUKOB TIJIOCKOCTBIO;

e BBINOJHSTh napasienibHoe, L|eHTpa/IbHOe " OpPTOrOHabHOE
TIPOEKTHPOBaHKe GUTyp Ha TVIOCKOCTb, BBITTO/IHATL U300paykeHus puryp Ha
TMIJIOCKOCTH;

e CTPOUTH CEUEeHUs] MHOTOTPDAHHUKOB pPa3/IMUHbLIMU METO/IAMU, BBITIOTHSIThH
(BBIHOCHBIE) TVIOCKHE UePTEXXU U3 PUCYHKOB TTPOCTBIX 00BEMHBIX (DUTYP:
BU/| CBEPXY, COOKY, CHHU3Y;

e BBIUMC/IATH  TIJIOL[AZM  TIOBEPXHOCTeH  MHOTOrPAaHHUKOB  (TIpU3Ma,
NMpamMK/ia), TeOMeTpUUYeCcKUX Tesl C ipuMeHeHrueM hopmy.;

e (CBOOOZHO OTEpPHPOBAThH MOHATUSIMHU: CUMMETPHSI B TPOCTPAHCTBe, LIEHTD,
OCb U TIJIOCKOCTh CUMMETDPUH, LIEHTP, OCb U IMJIOCKOCTh CAMMETPHUH (PUTYDBI;

e (CBOOOAHO OMeEpHpOBaTh TOHSATUSIMHM, COOTBETCTBYIOIIUMH BeKTOpaM U
KOOp/IMHaTaM B IPOCTPAHCTBE;

e BBITIO/IHATH IEUCTBUS HaZl BEKTOPAMU;

e pelaTh 3a/laud Ha [0Ka3aTe/JbCTBO MaTeMaTUUYeCKHWX OTHOLLIEeHUW U
Haxo’KJeH1e reOMeTPUUYEeCKUX BeJIMUMH, IPUMEHSISl U3BeCTHbIE METO/IbI TIPU
pellleHUX MaTeMaTMUeCKHUX 3ajJjau TIOBBIIIEHHOTO W BbICOKOTO YDPOBHS
CJIOXKHOCTH;

e TIPUMEHATHb TIPOCTeMiliMe TIPOrpAMMHbIe CpeACTBa U  3JeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI P PelleHNU CTepeoOMeTPpUUeCKUX 3a/1ay;

e U3BJ/IeKATb, IIPe0Opa30BbIBaTh W WHTEPIPETHPOBAaTh HH(OPMALUI0 O
MIPOCTPAaHCTBEHHBbIX TeOMeTpUUecKuX (Qurypax, IpeJCTaBleHHYI0 Ha
yepTe)kax U pUCYHKaXx;

e TPUMEHATHb TIOJiyueHHble 3HaHUSI Ha TIPaKTHMKe: CpaBHHMBaThb U
aHa/IM3MPOBaTh peasjibHble CUTYallUW, MPUMEHSITb U3yueHHble TIOHSTUS B
rpoliecce TOMCKAa pelleHusi MaTeMaThyeCcKu C(opMyJIUpPOBaHHOMU
1po0JiIeMbl, MO/Ie/TUPOBATh peabHble CUTyallMM Ha SI3bIKe T'eOMEeTPHH,
MCC/Ie0BaTh TIOCTPOEHHbIE MOJEN C UCIO0Jb30BaHWEM TeoMeTpUUeCKUX
TIOHSATUM W TeopeM, afmapara ajareOpbl, peliaTh MpaKTHUYecKue 3ajjaud,
CBsI3aHHbIe C HAXOXX/JeHWeM IreOMeTPUUYEeCKUX BeTMUUH;

e UMeThb Mpe/ICTaB/eHHsI 00 OCHOBHBIX 3Tarax pa3BUTUS T€OMeTPHH Kak
COCTaBHOM 4YacCTH (PyH/1aMeHTa pa3BUTHSI TeXHOJIOTHH.

K koHiy 11 Kiacca oO6yyaronuiics HayuuTcs:



cBOOOZHO OrepupoBaTh TOHSATUSIMHU, CBS3aHHBIMUA C LIWJIMHAPUYECKOH,
KOHHUYeCKONW U cdeprueckoli TIOBEPXHOCTSIMU, OOBSICHATH CITOCOOBI
MOJTyYeHus;

OTeprpoBaTh MOHATHUSMMU, CBSI3aHHLIMU C TeJlaMU BpallleHusi: [IUIUH/IPOM,
KOHYyCoM, c(epoii u 111apom;

pacrio3HaBaThb Teja BpaileHus (LUIMHAP, KOHyC, cdepa M 1ap) U
00OBSICHATH CITOCOOBI TIO/TyYeHHS TeJT BpalljeHus;

K/1aCCU(UIIMPOBATh B3aMHOE PacIio/ioykeHre c(hephl U IMJIOCKOCTH;
BBIUMCJIATh BEJIMUMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB U TeJl BpallleHus,
00BEMBI U TUIOMIAJW TIOBEPXHOCTeH MHOTOTPAaHHWKOB W Te/ BpallleHus,
reoMeTpUYEeCKHX TeJl C TpUMeHeHrueM hopMyi;

CcBOOO/IHO OTepUpOBaTh MOHATHSIMH, CBSI3aHHBIMU C KOMOHWHAI[USIMU Tejl
BpallleHus1 U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHbIA B chepy U
OMUCaHHBINA 0KO/MO cdephl, cdhepa, BNMcaHHasi B MHOTOTPAaHHUK WJIK TeJ0
BpalleHus;

BBIUMC/ISITH COOTHOIIIEHUS] MEX/Ty TUIOIIA/[IMU TIOBEPXHOCTeN U 00béMaMu
1oI00HBIX TeT;

n300pakaThb u3yuaeMble GUTYPBI, BBLITIOMHATE (BBIHOCHBIE) TITIOCKHE
YepTeXXW U3 PHUCYHKOB MPOCTBIX 00BbEMHBLIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOMTb CeUeHUsI TeJl BpalleHus;

M3BJ/IeKaTb, WHTEPIIPETUPOBaTh M MpeoOpa3oBbiBaTh HH(OPMALIUIO O
MPOCTPAaHCTBEHHbIX TeOMeTpUUecKuX (Qurypax, Ipe/iCTaBeHHYI0 Ha
yepTe)kax U pUCYHKaXx;

cBOOO/IHO OTIEPUPOBATh IMOHSTHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJ/IHATH OTEepaLiuy HaJl BEKTOpaMu;

3a/laBaTh MJIOCKOCTh YpPaBHEHUEM B /IeKapTOBOM CHCTeMe KOOp/IMHAT;
pelliaTh TeoMeTpHUUeCcKre 3a/jaui Ha BbIUKC/IeHYe YTJI0B MeXXY MPSIMbIMU 1
TIJIOCKOCTSIMM, BbIUKC/IEHHE PACCTOSIHUM OT TOUKHU /10 TIJIOCKOCTH, B 1[€/I0M,
Ha TIpUMeHeHHe BeKTOPHO-KOOPAUHATHOIO MeTO/ia MPY PellleHUH;
cBOOOIHO OTepyUpoBaTh TIOHATHSMHU, CBSI3aHHBIMU C JBWKEHUEM B
TPOCTPAHCTBe, 3HaTh CBOKMCTBA [IBUYKEHUM;

BBITIOJTHATE M300pa’keHHsT MHOTOTPAaHHMKOB W TeJl BpAIleHUS TIpU
rnapasjieJibHOM [epeHoce, [eHTpPaJbHOM CUMMETPUU, 3epKa/IbHOU
CUMMETPHH, TPH TIOBOPOTE BOKPYT TIPSIMOM, TIpeobpa3oBaHusi TI0j00us;
CTPOUThH CeueHHsi MHOTOTPDaHHUKOB UM Tesl BpallleHUs: CeueHusi LWIMHAPA
(mapasiesTbHO U MepreHYKYJ/ISIPHO 0CH), CeueHUs1 KOHyca (mapasiie/bHble
OCHOBAHMIO U TIPOXOSIIME Uepe3 BepIuHY), CeueHus 11apa;
WCII0/Ib30BaTh METO/bl TIOCTPOEHUSI CeueHHi: MeTOoJ] CJIe[]OB, MeTO[
BHYTPeHHero NpoeKTUPOBaHKs, MeTO/, llepeHoca CeKyIllel MI0CKOCTH;



JI0Ka3bIBaTh reOMeTPUYECKHEe YTBEP)KIEHUS;

MPUMEHSITh TeoMeTpuueckre (akThl [/Is1 pelleHUs] CTepeoMeTPUYEeCKUX
3a/1au, TpeArNoJarallux HECKOJbKO LIaroB peIIeHUs, eCIu YyCJIOBUS
TpUMeHeHUs1 3a/laHbl B SIBHOUW U HesiBHOU (hopMme;

peliaTh 3a/laud Ha [l0Ka3aTeJbCTBO MaTeMaTUUeCKHWX OTHOLIEHWW U
Haxo’KJeHue TreOMeTPUYeCKUX Be/TMUUH;

MPUMEHSITh TPOTrPaMMHBIE CPE/CTBA M 371€eKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEeMBbI TIPU PeIlIeHUH CTepeOMeTPUUYEeCKUX 3a/iay;

MIPUMEHSITh [TOTyUYeHHbIe 3HAaHUS Ha TIPAKTUKe: CPABHHBATh, aHA/IM3UPOBAaTh
W OL|eHMBaTb peasbHble CUTyal[dd, TPHUMEHSITb H3yueHHble TOHSTHS,
TeopeMbl, CBOWCTBAa B TMpOLECCe T[OMCKA pelleHus1 MaTeMaTU4ecKu
chopMy/IMPOBaHHOM TIPOOJ/IeMbI, MO/Ie/TUPOBaTh peasibHble CUTYalluM Ha
sI3bIKe TeOMETPUU, UCCIe[IOBaTh MOCTPOEHHbIE MO/Ie/IM C UCTI0/Ib30BaHUEM
reoMeTpUUeCKUX TIOHATHN W TeopeM, amrapata anredphl, periaTh
MpakTUYeCKWe 3a/laud, CBsi3aHHble C HaXO0XX/eHWeM TIeOMeTpPUUYEeCKHUX
BeJIMUMH;

MMeTh TIpe[CcTaB/ieHHsi 00 OCHOBHBIX 3TarlaX pa3BUTHs T'€OMETPUM Kak
COCTaBHOM 4YaCTH (PyH/1aMeHTa pa3BUTUSI TeXHOJIOTHH.



TEMATNYECKOE IVNTAHUPOBAHUE

I[TPOI'PAMME

10 KVTACC
JJIeKTPOHHBIE
(uudposrbie)
KosmmuecTBo uyacoB oOpa3oBaTe/IbHBIE
Ne HaumMeHoBaHue pa3/jeiioB U TeM
pecypchbl
/1 IporpaMMmel
K IT
Beero OHTPOJIbHBIE PaKTHYeCKHe
padoThbI padoThI
1 BezieHue B cTepeoMeTpHIO 23 1 ®LINOP http://fcior.edu.ru
B
5 3aMMHO€ PacIojioykKeHue TIPSIMbIX B 5 1 GLIVIOP hitp://fcior.eduru
MIPOCTPaHCTBE
n N
3 apaslyie/IbHOCTh TIPSIMBIX U TIJIOCKOCTeH B 3 OLIVIOP hitp://fcior.eduru
MPOCTPaHCTBe
1
4 CPIERAMEYTHPHOCTD MPAMBIX 1 25 ®IIVOP http:/fcior.edu.ru
TIJIOCKOCTEH B IMPOCTPAHCTBe
Yrbl v paccTossHUS 16 1 @®IINOP http://fcior.edu.ru
MHororpaHHUKH 7 1 @®IINOP http://fcior.edu.ru
BeKTopbl B IPOCTPaHCTBe 12 ®IINOP http://fcior.edu.ru
3 HOBTOPGHI/IG, 060011[eHre U cChCTeMaTU3al[us c 5 OLIVIOP hitp://fcior.eduru
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10
1 102 6 0



11 KJTACC

Ko/muecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/je/oB U TeM (uudpossbie)
Kontposbable IIpakTH4yeckue
n/n NMPOrpaMmbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchbl
1 AHanvithueckasi reoOMeTpusi 15 1 ®LINOP http://fcior.edu.ru
1 606
2 OBTOpEHHE, 00O LHEH%e " 15 1 ®IIMOP http://fcior.edu.ru
cucTeMaTU3aLysl 3HaHUM
3 O0BbEM MHOTOTPaHHMKA 17 1 ®LINOP http://fcior.edu.ru
Tesna BpaiteHust 24 1 ®IIUNOP http://fcior.edu.ru
n 6né
5 JIOLIAAH TIOBEPXHOCTH M ODBEME! 9 1 ®IUOP http:/fcior.edu.ru
KPYTJ/IbIX Tesl
6 [BrxkeHust 5 1 ®IINOP http://fcior.edu.ru
1 606
7 OBTOPEHHE, 000 meHIfe " 17 2 ®IIMOP http://fcior.edu.ru
cucTeMaTU3aLysl 3HaHUM
OBLIEE KOJIMYECTBO YACOB I10
1 102 8 0
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