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IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC  TIOHATUSI ~ CTepeoMeTpuu. Touka, TmpsiMasi, IUIOCKOCTb,
npocTpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM TIOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

BzauMHOe pacrnonokeHrne npsMbIX B IPOCTPAHCTBE: INEPECEKAIOUIUECH,
napajijieJibHble M CKpeuuBaromuecs npsiMbie. [lapamienbHOCTh OPSIMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAapajUIeNIbHbIE TNPsIMbIE B  IPOCTPAHCTBE;
MapaJIETbHOCTh TPEX MPSMBIX; MAPAILICITBHOCTh MPSIMOM U TUIOCKOCTH. YTJIBI C
COHANPABJICHHBIMUA CTOPOHAMH; YTOJ MEXAYy MPAMBIMA B MPOCTPAHCTBE.
[TapauteTbHOCTh MIIOCKOCTEN: apaJuIEIbHbIC IIIOCKOCTH; CBOMCTBA NapaslIeIbHbBIX
rmiockoctel. IIpocreitmme nmpocTpaHCcTBeHHbIE (DUTYPBI HA TUIOCKOCTH: TETPadIp,
Ky0, mapajuiesienune; ToCTPOCHUE CCUCHUH.

[lepneHAUKYISIPHOCTD MPSIMOW U IIOCKOCTH: NEPIECHANKYJISPHbBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE NApaUIEIbHbIE W TMEPHEHAUKYJSPHBIE K IUIOCKOCTH,
MpPU3HAK MEPHEHIUKYISIPHOCTH TMPAMONM M IUIOCKOCTH, TeEopeMa O MPsAMOil
MEePIEHAUKYJISIPHON TJIOCKOCTU. YTJIbI B MPOCTPAHCTBE: YTOJ MEXKIY MPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIA yroJl JBYTPAaHHOTO  yIJia.
[lepnieHaUKYJISP M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSTHUE
OT MIPSIMOM JTO TUTOCKOCTH, MMPOEKITHs (PUTYPHI HA TIIOCKOCTh. [lepneHanKysipHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JBYX IUIOCKOCTe. TeopeMa o Tpéx
MEePIECHAUKYIISIpaXx.

MHororpaHHuKu

[ToHsiITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronbHas
Mpu3Ma; rpaHd U OCHOBAHUS MPHU3MBI;, IIpsiMas U HAaKJIOHHAs MPU3MBbI; OOKOBas U
MMOJTHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuieJienune]l U ero cpoucrtea. Ilupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHME MUPAMHJIBI; OOKOBAs U MOJHASI TOBEPXHOCTh MTUPAMHUIBI; TIPaBUIIbHAS U
yceu€HHasg mnupaMuaa. OJEMEHTbl TMpu3Mbl M nOupamuabl. [IpaBuiibHBIE
MHOTOTPaHHUKHU: TOHSATHE MPABUILHOIO MHOTOTPAHHUKA; MpaBUJIbHAS MpU3MA U
MpaBWIbHAS THUPAMUJA; TpPaBWIbHAS TPEYrojibHas NUPaMHUAA W TPABUIIBHBIN
teTpadap; KyO. IlpeacraBienne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust OpuU3Mbl U TUPAMHU/IBI.



CumMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHThl CAMMETPHUH B MUpaMUAaX, NapajuieNenurenax, NpaBuiIbHbIX
MHOTOIPaHHUKAX.

Bbluncienre 31€MEHTOB MHOTOTpaHHUKOB: pEOpa, JUaroHalv, YIJIbL.
[Tnomaas OOKOBON TOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH NPSMON IPHU3MBI,
IUIOIIA/1b OCHOBAHMIA, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoit mpu3msbl. [Tnomans
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH IMPABWIBHON MUPaMHIbI, TEOPEMA O
Iomaau yceu€éHHou nupamupl. [lonstue 00 o0béme. O0BEM MUpaMuUIbI, TPU3MBI.

[TogoGueie Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOUAAsIMuU
MOBEPXHOCTEN, 00BEMAMU MTOTOOHBIX TE.

11 KIIACC

Tena Bpamenust

HummHapuyeckas MIOBEPXHOCTD, oOpasyromue HAIAHAPUYECKOU
MIOBEPXHOCTH, OCh LWJIWHIPUYECKOW MOBEPXHOCTU. LlUmuHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpa3yrolliass U OCh; IUIOMIAAb OOKOBOM M TMOJHON
MIOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM nmoBepxHocTU. KoHyC: OCHOBaHME U BepIlirHa, o0pasyroias
Y OCb; TIJIOIIIA/Ib OOKOBOM U MOJIHOW MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolme
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: 1meHTp, paauyc, TUAMETpP; IUIOMIAIb MMOBEPXHOCTU CQepHhl.
B3aumnoe pacnonoxenue chepbl U MIOCKOCTH; KacaTelbHasl MIIOCKOCTh K CeEpeE;
IJI01ab Cephl.

N300pakeHue Ten BpallleHHs Ha IIIOCKOCTH. Pa3BEpTka LUIMH]Ipa U KOHYCA.

Kom6unanuu ten BparieHus 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIH
okoJio cepsrl; chepa, BrrcaHHAsE B MHOTOTPAaHHUK, WK TEJIO BPAICHHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
NPsIMOYTOJILHOTO Tapajuiesnenunena u ciueActBus u3 He€. OO0BbEM HMIMHIpA,
kKoHyca. O0BEM 11apa u 1iIomaab chepsl.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ.

Ceuenus Mz Ipa (MapavieIbHO U NePIEeHIUKYJIISPHO OCH), CEUEHHsI KOHYCa
(mapasnienbHOE OCHOBAHUIO U IIPOXOJIAIIEE Yepe3 BEPILIUHY ), CEUYEHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTy U B npocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACUCTBHM C BekTtopamu. I[IpsMoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE€ MNpPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMbIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MareMaTuka» XapakTepU3yITC:

I'pa:knanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOMN MO3ULIUU 00YUYaOIIETOCs] KaK aKTUBHOTO
W OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOTO OOIIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYD, SBIICHUA,
IpoLeTyp TPakAaHCKOTO o0OmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTaMHU B COOTBETCTBUM C HX
GYHKUMSIMU U Ha3HAYEHUEM.

IIaTpuoTnyeckoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MACHTHYHOCTH, YBAKCHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUMCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HCIOJb30BAHUIO 3TUX JOCTHKEHUW B JIPYrMX HayKaX, TEXHOJOTHUSX, cdepax
HKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, HSTUYECKOrO0  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTIOCTUKEHUI HAaYKH U JIEITeIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYayIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, 00bEKTOB, 3aJ1a4, PEIICHU, pacCy ACHHI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3INYHbIX BUJIOB HCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOTro U 6e30macHOro 0opasa U3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITHU U



OTJIbIXa, peryJisipHas (pu3nuecKasi akTUBHOCTD ); (PU3NYECKOTO COBEPLICHCTBOBAHMUS,
IIPU 3aHATUAX CHIOPTUBHO-03J0POBUTEIBHON IEATETBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHUEM ILIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuuHbIM  cepaM  MpOQeEeCCHOHANBHON  JI€ATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccur U peann3oBBIBATH COOCTBEHHBIC KWU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA NPOTSKEHUM BCEM JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH NTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

JIKOJIOTHYEeCKOe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTUYECKOW KYyJIbTYphl, MOHUMAaHUEM BIUSHUA
COLIMAJIBHO-D)KOHOMHUYECKUX ITPOLIECCOB HA COCTOSIHME NPUPOAHOW M COLMAIBHOU
Cpellbl, OCO3HAaHMEM TIJIOOAJBHOTO  XapakTepa HKOJOTHYECKUX IMpodiieM;
OpHEHTallMel Ha NPUMEHEHUE MATEMaTUYECKUX 3HAHUM I pEIIeHHs 3a7ad B
00JacTH OKpy»Karolen cpepl, IIIaHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOKHBIX
IIOCJIEACTBUN IS OKPYKAIOLEH CPEIbI.

IleHHOCTH HAYYHOI'O MIO3HAHMSA:

c(OpPMUPOBAHHOCTBI0 MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayku M  OOIIECTBEHHOW MPaKTUKHA, T[OHUMaHHEM
MaTeMaTHYeCKONM HayKH Kak c@epbl 4YelIOBEUECKON AEsITeNbHOCTH, JTAamloB €€
pa3BUTUS W 3HAYMMOCTH JUIA Pa3BUTUS LUBHIIM3ALMM; OBJIAJICHUEM S3BIKOM
MaTE€MaTUKM M MaTeMaTU4YeCKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISITh IIPOCKTHYIO M HCCIENOBATENBbCKYHO JESITEIBHOCTD
VHIUBUYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI y4E€OHOTO TpeaMera
«Maremartuka» XapaKTepU3yrTCs OBJIAZICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OetCMBUIMU.

1)  Vuueepcanvnvie  no3nasamenvHvle  Oelicmsus,  00ecnevu8arom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yYaowuxcs (oceoeHue
Memoo08  NO3HAHUS  OKpYJcarowe2o  mMupa;  NpUMeHeHue  J102U4eCcKUX,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHgopmayuel).

ba3oBble J10ornyeckue 1eicTBus:

e BBISBIATh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMAaTHYECKUX

00BEKTOB, TMOHATHUNA, OTHOIIEHUWA MEXIY MOHIATHAMU; (DOpMYyIUpPOBaAThH
ONpPENEIICHUS]  TOHSATUM; yCTAaHABIMBATh CYIIECTBEHHbIM  IPU3HAK



KJIacCU(pUKALMU, OCHOBAHMUA i OOOOIICHHS W CpPAaBHEHUS, KPUTEPHUH
IPOBOJMMOI0 aHAJIN3a;

BOCIPUHUMATh, (OPMYIUPOBATH W  NPEOOpPa3OBBIBATH  CYXKICHUSA:
yTIBEPAUTENbHbIE M OTpHULATENIbHBIC, €IMHUYHbIE, YacTHbIE U OOIIHe;
YCIIOBHBIE;

BBISIBJISITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
OpOTUBOpeYHsl B (akTaxX, AAaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npeuiaratb KpUTEpUu JUIs BBIBICHHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNI;
JeNaTh BBIBOABI C HCIOJb30BAHHWEM 3aKOHOB JIOTUKH, ACIYKTHBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKITIOUEHHH 110 aHAJIOTUH;
IPOBOAUTD CaMOCTOSITEJIbHO ~ JIOKa3aTelbCTBA  MaTeMaTUYECKUX
YTBEPXKACHUN (MpsIMbIE U OT MPOTUBHOTO), BHICTPAWBATh apryMEHTAIIHIO,
NPUBOAUTH TPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYX/IEHUS U BBIBOJIBL;

BbIOMpaTh Crmoco0 pemeHus y4eOHOM 3afaur (CpaBHHUBATH HECKOJBKO
BapHAHTOB pEUIeHMs, BbIOMpaTh Hauboiee NOAXOASIIMNA C y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble HcciaenoBaTeJIbCKHe JeHCTBUSA:

UCTIOJIb30BaTh BOIPOCH KaK MCCIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITENIEHO CITAHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIC/IOBAaHUE [0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YecKOTro
o0BeKTa, SBJICHHS, NPOLECCA, BBIABICHUIO 3aBHCHUMOCTEH MEXAy
00BEKTaMHU, SIBJICHUSAMHU, IPOLIECCAMH;

CaMOCTOATENBHO (HOpMYyITHPOBaTH 000OIIEHNS 1 BBIBOJBI 110 pe3ybTaTaM
NpPOBEAEHHOTO HAOMIOACHUS, MCCIEN0BaHMs, OLIEHWBATh JIOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHUI;

IPOrHO3MPOBATh BO3MOXKHOE Ppa3BUTHE IMpoOIlecca, a TaKXKe BBIIBUTATH
IPE/IOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSAX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH 1e(DUIIUTH MH(OPMaIUK, TAaHHBIX, HEOOXOIUMBIX /Ul OTBETA Ha
BOMPOC U ISl pEIICHUS 3a/1a4H;

BbIOMpaTh ~ MHGOpPMAIUMI0O U3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
Pa3NUYHBIX BUIOB U (OPM IMpEICTABICHUS;

CTPYKTYPUPOBATh MH(POPMALIMIO, IPEACTABIATh €€ B Pa3nuyHbIX (hopMmax,
WLTIOCTPUPOBATH TpaduvecKH;



2)

OLICHUBATh HaJEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
chOpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvnuvie  KOMMYHUKAmMUGHble  Oelicmeus,  0Oecneuusaiom

chopMupoB8aHHOCMb COYUAILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIPUHUMATH U (DOPMYIUPOBATH CY>KJIEHUSI B COOTBETCTBHUHU C YCIOBUAMHU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMCBMEHHBIX TEKCTaxX, AABaTh MOSCHEHHUA IO XOAY pPELICHUS
3a/1a4i, KOMMEHTHUPOBATh II0JyYCHHBIN PE3YJIbTAT;

B X0/ 00CYKIE€HUS 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, penraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHBIE HA TIOUCK
pelIeHnsl; COMOCTABIATH CBOM CYXKJIEHHMS C CYXACHUSMH JPYyTIUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3jMyUe U CXOJCTBO MO3MILMMN; B
KOPPEKTHOH popme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMUS,
NPEACTABIATh  PE3yJbTaThl  PEIIEHHWs  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBaHMSI, POCKTA; CAMOCTOSITENIbHO BRIOMPATh (pOpMAT BHICTYTICHUS
¢ Y4ETOM 3a7a4 MPE3eHTAIMH U OCOOCHHOCTEN ayUTOPHH.

CorpyaHuyecTBo:

MIOHMMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUyaTbHOU
paboThI TIpU pernieHur y4eOHBIX 3a/ad; MPUHAMATH I€h COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM  paboThI,
pacmpenensaTh BHAbI paboT, JOroBapuBaThCS, OOCYKIATh TPOIECC |
pe3ynbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMbD» W WHBIE), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU JICUCTBHUS C APYTUMU WICHAMH KOMaH/IbI;, OIICHUBATh
KauyeCTBO CBOEro BKJIaga B OONIMM MPOAYKT TIO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

3) Vuueepcanvuvie pecynamuesnusie oeticmaus, obecneuusaiom gopmuposanue
CMbBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanmus:

COCTaBJIATH IUIaH, aJITOPUTM PEIIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 perIeHus
C Y4€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJaJeTh HAaBBIKAMHM TIO3HABATEIbHOM peQeKCMH KaK OCO3HAHUSA
COBEpLIAEMBIX NEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB;



BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLIECCA U pe3yibTaTa
pelIeHHs] MaTEMaTUYECKOM 3a7auH;

e MPEABUAETH TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELLICHNH 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJECHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €M M YCJIOBHSIM, OOBICHITH
IPUYHMHBI JTOCTUKEHUS WIM HEIOCTHXKEHHS pPEe3yJbTaTOB JESITEIbHOCTH,
HAXOJUTh OMMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITIACC

OmnepupoBaTh MOHITHSIMH: TOYKA, IPSAMas, INTIOCKOCTb.

[TpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX IPH PEUICHUH
Te€OMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSAMU: MAPALICIIEHOCTh M TIEPIICHIUKYIIPHOCTD MPSMBIX
Y TUTOCKOCTEM.

KnaccuduimpoBaTs B3aUMHOE PAaCIONIOKEHHE TIPSAMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSIMH: JBYI'PAaHHBIM yroJ, TPaHW JBYIPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yTjia; JIMHCWHBIH Yrojl ABYTPAHHOTO yIJa; TpajycHas Mepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBITYKIIbINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

PacriosnaBaTh OCHOBHBIC BHJBI MHOTOIPAaHHUKOB (MHpamMHaa; TpHU3Ma,
IPSIMOYTOJIBHBIH IMapajuieNenuIie]], Ky0).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KIacCU(pUKaWU (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TPaBHIbHBIC
MHOTOTPaHHHKH; TIPSMbIE U HAKIIOHHBIE TIPU3MBI, MTAPAJUICIICTIUIIC IBI ).

OmnepupoBaTh MOHATHIMHE: CEKyIasi INIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSCHATH IPHUHIIUIIBI IIOCTPOSHUS CEUSHUH, HCITOJIB3YsI METOJT CIICIOB.

CTpouTh ceueHHS MHOTOTPAaHHUKOB METOAOM  CIIEZIOB, BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (DHUTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pematp 3amaun Ha HAXOXKJICHUE TEOMETPUICCKUX BEIIMUUH 0 o0pas3iam WiH
AJITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHUYECCKHE METOABl TPH PEIICHUN
CTaHIApPTHBIX MAaTEeMaTUYECKUX 3a/1a4 Ha BBIUYMCIICHHE PACCTOSHUN MEXIY JBYMS
TOYKAMH, OT TOYKH JO TMPSMOH, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIMMHUCS TTPSIMBIMH.



Pemats 3amaun Ha HAXOXKEHHE T€OMETPUIECKUX BEIMYUH MO o0pa3lam Win
QIrOPUTMaM, NPUMEHSsI W3BECTHBIC AHAIMTUYECKHE METOABl IPU PELICHUU
CTaHJAPTHBIX MAaTeMAaTH4YECKMX 3aJad HAa  BBIYUCIEHHE YIJIOB  MEXAY
CKPEUIMBAIOIIMMHUCS NOPSIMBIMM, MEXAY NPSIMOM UM IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMH, IBYI'PaHHBIX YIJIOB.

Boruncnsate 00bEMBI M IJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma,
NUpPaMUJIa) C IPUMEHEHHEM (POPMYIT; BBIUUCISATH COOTHOLIECHHS MEX Y TUIOIIAIIMU
HOBEPXHOCTEH, 00bEMaMHU MOJIOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPHS B IPOCTPAHCTBE;, LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJICTaBICHHYIO HAa YEepTeXKax U
PUCYHKaX.

ITpumeHsTh reomeTprudeckue (pakThl 1Jis1 pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEANOIATAIOIINX HECKOIBKO IArOB PELICHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a1aHbI
B SIBHOH (opmMe.

[IppuMeHATs MPOCTEHIINE NPOrpaMMHBIE  CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKWU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallUM M IIPUMEHATHh HU3Y4YCHHBIE IOHATUSA B IPOLECCE IIOMCKA PELICHUs
MaTeMaTHYecKu C(OPMYJIUPOBAaHHON MPOOJIEMBbI, MOJAEIUPOBATh pEaJbHbIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmnapara ainreopsl; penarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKNUX BEJINYNH.

11 KIIACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yrolue
MJIMHAPUYECKOM TOBEPXHOCTH; IIMJIMH/IP; KOHUYECKAs TOBEPXHOCTh, 00pa3yIoIIHe
KOHHUYECKOU OBEPXHOCTH, KOHYC; chepuyecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (IUIMHAP, KOHYC, cepa u map).

OOBSACHATH CIOCOOBI MOJTyYEHHsI TEJ BpaIleHHs.

KnaccuduupoBaTh B3aMHOE pacroyiokeHue cGepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSIMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CerMEeHTa; LIapOBOM CIJIOM, OCHOBaHME IIApOBOTO CJIOSA, BHICOTA IIAPOBOIO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsare  00bEMBI M IUIOMIAAM  TOBEPXHOCTEH Ted  BpalleHHS,
reOMETPHUECKUX TeJ C MPUMEHEHNEM (POPMYIL.



OmnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy U ONMUCAHHBIN
okoJi0 cepsr; cepa, BrCaHHAS B MHOTOTPAHHUK WM TEJIO BpaIllEHUSI.

BblyncnaTe COOTHOLIGHUSI MEXIY IUIOMIAIIMU MOBEpXHOCTEH M 00BEMaMU
IMOJIOOHBIX TEII.

N300paxaTs u3yyaeMble (QUIypbl OT PYKM U C NPUMEHEHHEM MHPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX 0OBEMHBIX
¢Guryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTb CEUEHUSI TEJ BPALLEHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBATh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTypax, NPEICTABICHHYIO Ha YepTEeKax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE [EHCTBHUSL CIOKEHHST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIO, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJJatoOT.

[IprMeHATH MPaBUIIO NapasuIeIICIUIEAA.

OnepupoBaTh NOHATHIMU: IEKAPTOBbI KOOPJIAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI.

HaxomuTth cymMmmy BEKTOPOB M MPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJspHOE IPOU3BEIAECHUE, pACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B J€KAPTOBOM CUCTEME KOOPAMHAT.

ITpumeHsTh reomeTpudeckue (pakThl 1Jis1 pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEANOIATAIOIINX HECKOIBKO IAr0OB PELICHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a1aHbI
B SIBHOH (popMe.

Pemate mpocreiine reoOMETpUYECKHE 3aladd HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMAaTHYECKUMX OTHOLIEHUW U
HAX0XkJIEHWE FEOMETPUUECKUX BEJIMYMH M0 00pa3laM Wi alfOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpumeHsATs mpoCTEMIIME MPOTrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBOIMTE NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IMONy4YEHHBIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUM M IIPUMEHATh HU3Y4YCHHBIE IIOHATUSA B IPOLECCE IIOMCKA PELICHUs
MaTeMaTHYecKu C(HOPMYJIUPOBAaHHON MPOOJIEMBbI, MOJAEIUPOBATh pEaAJbHbIC
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C



UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, anmnapara ainreopsl; penarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKNUX BEJINYNH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Kontposabnble IIpakTuueckne
n/n MPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuio 10 https://lesson.edu.ru/02.3/10
[Ipsimbie ¥ TUIOCKOCTH B MPOCTPAHCTBE.
2 P pocTh . 12 1 https://lesson.edu.ru/02.3/10
[TapamiensHOCTh NPSMBIX U IIIOCKOCTEMN
[lepneHAUKYISIPHOCTD MPSAMBIX U
3 pricHA Vy p p 12 https://lesson.edu.ru/02.3/10
MJIOCKOCTEHN
4 VYTl MeXay NPSIMBIMH U TTIOCKOCTSIMU 10 1 https://lesson.edu.ru/02.3/10
5 MHOrorpaHHuku 11 1 https://lesson.edu.ru/02.3/10
6 OOBEMBI MHOTOTPaHHUKOB 1 https://lesson.edu.ru/02.3/10
7 IloBTOpEHME: CEUEHHUS], pACCTOSIHUS U YIJIbI 1 https://lesson.edu.ru/02.3/10
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




11 KIIACC

I[TPOTPAMME

KoanuectBo 4acon JIeKTPOHHbIE
HanmeHoBaHMe pa3ie/ioB U TeM undposbie
Ne n/m P Kontpoabubie  IpakTuueckue (mupp )
NpOrpamMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
Tena BpaieHus 12 https://lesson.edu.ru/02.3/11
OOBEMBI TET 5 1 https://lesson.edu.ru/02.3/11
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 https://lesson.edu.ru/02.3/11
IToBTOpenue, 0600IIEHNE,
4 PTOPEHH o HI:I 7 1 https://lesson.edu.ru/02.3/11
CUCTeMaTHu3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
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