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COJEPKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUSA U3 HUX.

B3auMHOe pacnonoxeHre nNpsMBIX B IIPOCTPAHCTBE: IE€PECEKArOLIUECH,
NapajuyleJibHble M CKpeluBaromuecs npsmbie. [lapamienbHOCTs NPsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: IMApAJUICIBbHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MMAPALIETBHOCTh TPEX MPIMBIX; NMAPAIUICIBHOCTh NMPSIMOU U TIJIOCKOCTHU. YTJbI C
COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJl MEXKAY TMPSIMBIMU B IPOCTPAHCTBE.
[TapayenbHOCTB IIIOCKOCTEN: MapajliesIbHbIE INIOCKOCTH; CBOMCTBA MMapaJUICIIbHBIX
wiockocte. [IpocTeitrie mpocTpaHCTBEHHbIE (DUTYpPhl Ha IIOCKOCTH: TETPa’p,
KyO, mapasuiesenuie/]; HOCTPOEHUE CEUCHHM.

[leprieHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIECHAUKYJIISPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMBIE MapaUICIbHbIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH IIPSAMOM M IUJIOCKOCTH, TEOpeMa O NPSMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJI MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEHMHBIM yroda JABYTPAHHOIO  yIJa.
[lepieHAUKYJISP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSTHHE
OT TIPSIMOIA JTO TITIOCKOCTH, MPOEKITUs (PUTYPHI HA TIIIOCKOCTh. [lepneHaAnKyIsIpHOCTh
IJIOCKOCTEM: MPU3HAK IEPHEHIUKYIAPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIEHIUKYIISPaX.

MHororpaHHuKHu

[loHsITHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHukKa. [Ipusma: n-yronpHas
pu3Ma; TpaHu U OCHOBAHUS MPU3MBI;, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs IIOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napajieJienune]; 1 ero coucrtea. I[lupamupa: n-yrompHas nupamuja, TpaHd H
OCHOBAaHME MUPAMU/IBI; OOKOBAs ¥ TIOJTHAS IOBEPXHOCTh MUPAMU/IBI; MPABUIIbHAS U
yceuéHHasg mnupaMuga. OJIEMEHTbl NOpu3Mbl W nupamuiabl. [IpaBuiibHbBIE
MHOTOI'PaHHUKHU: TMOHATHE NPABWIBHOI'O MHOI'OTPAaHHUKA; IIPAaBUJIbHAS IIpU3MaA U
MpaBWIbHAs TNHUPaAMHUIA; IPaBUJIbHAsA TPEYrojbHAsA NHUPAMUNA W TPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue O MPaBWIbHBIX MHOTOIPAaHHUKAaX: OKTadJp,
noaeKa’Ip ¥ ukocadap. CeueHus Mpu3Mbl U TUPaAMU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTH. DJIEMEHTHI CHMMETPHH B MUPAMUJIAX, TAPAIUICIICUIIEIAX, TPABUIBHBIX
MHOTOTPAHHUKAX.



Bbluucnenne 3J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMArOHaIH, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOW MPHU3MBI,
II0IaAb OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM npu3msbl. [1nomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpEMA O
wiomaan yceu€HHon nupamMuibl. [lonstue 06 06béme. OObEM UpamMuabl, IPU3MBI.

[TonoGupie Tena B mnpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOLAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCTb, oOpazyrorue HUJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKON TMOBEpXHOCTU. [lunuHap: ocCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, 0Opa3yromas M OCh; IUIOMAJAh OOKOBOM | TOJHOMU
MTOBEPXHOCTH.

KoHnueckas moBEepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOM nmoBepxHoCcTH. KoHyc: ocHOBaHuME U BepiliHa, oOpasyronias
1 OCh; TJIOIA I OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromme
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: ueHtp, paauyc, IUAMETP; IUIOIMIAIb MMOBEPXHOCTU CQEPBHI.
B3anmHoe pacnosoxxenue chepbl U MIOCKOCTH; KacaTellbHasi TJI0CKOCTh K cdepe;
I0MAaabL ChEeph.

N306paskeHne Ten BpalleHus Ha IIIOCKOCTH. Pa3BépTka MUIMH/Ipa U KOHYCA.

KoMOunanuu tesn BpaiiieHus 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMMCAaHHbBIN
oKoJ10 cpepsl; cepa, BIUCAHHAS B MHOTOI'PAHHUK, UM TEJIO BpaIllCHUS.

[Tonsatue 06 06BEMe. OcHOBHBIE CBOKCTBA 00bEMOB Te. Teopema 006 00bEME
NpsIMOYTOJILHOTO TMapajuienenunena v ciueactsus u3 He€. OO0bEM MWIMHAPA,
koHyca. O0BEM 1apa u miomaas chephl.

[Tono6upie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00bEMaMu OAOOHBIX TE.

Ceuenus nuIMHApa (MapaJIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapajieIbHOE OCHOBAHUIO U ITPOXOSIIEE YEPE3 BEPILIUHY ), CEUEHUS 1Iapa.

BekTOpbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu u B npocTpancTse. ClI0KeHHUEe U BRIYUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mapamienenunena. Pemienwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TMpaBUJl JACUCTBUU € BekTopamu. [IpssMoyrosibHasg cucrema
KoopauHaTt B mnpoctpaHcTBe. Koopaunatel BekTopa. [Ipocteitmime 3amaun B
KOOpAWHATaX. YTOJd MeXIy Bekropamu. CKalspHOE NPOU3BEJECHHUE BEKTOPOB.



Brruncnenne yrioB Mexay NpsAMbIMU U IUIOCKOCTSIMU. KOoOpamMHaTHO-BEKTOPHBIN
METOJ| IIPU PELICHUN T€OMETPUUECKUX 3a/1a4.

IINTIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHHUS MPOrPaMMbl y4EeOHOTO TMpeaMeTa
«MaremaTuka» XapakTepU3yHTCS:

I'pa:knanckoe BocnmuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO 4YI€Ha POCCUUCKOro OOIIecTBa, MPEACTABICHUEM O
MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUU,
IpoLeyp TPaXIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIpP.), YMEHHUEM
B3aUMOJICMCTBOBaTh C COLMAIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSIMHY 1 HA3HAYCHUEM.

IlaTpunoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOHN TPAXTAHCKON UACHTHYHOCTH, YBOKCHHS K
MPOLUIOMY Y HACTOAILIEMY POCCUMCKOW MAaTEMAaTUKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCHUUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIBI,
K HCIIOJBb30BAHUIO 3THUX JOCTHXKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOIO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKHU U IESITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYeCKOe BOCIMTAHHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYas ICTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEHN, 00bEKTOB, 33]1a4, PEIICHU, paCCYy ACHUI; BOCIPUUMYUBOCTHIO
K MaT€MaTUYECKUM acCIleKTaM pa3JInuYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 370pOBOTO U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COANTAHCHUPOBAHHBIN PEXUM 3aHATUNA U
OT/IbIXa, peryJisipHas pusznueckas akTUBHOCTB); (PU3UUECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOU EATENBHOCTBIO.

Tpynosoe BocniuTanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTH TPYAOTIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOW  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W pealin30BbIBATH COOCTBEHHBIC JKU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTHIO K  MaTeMaTUYeCKOMYy OOpa3oBaHUIO W
caM000Opa30BaHUIO Ha TPOTSHKEHWU BCEHW JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUYECKHX 3aJ1ad MaTEMAaTHYECKON HAIIPABICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO IKOJOTUYECKON KYJBTYPhl, TOHHUMAHHEM BIIHSHUS
COIMATBHO-DPKOHOMHUYECKUX TPOIIECCOB HA COCTOSTHHE MPHUPOIHOU M COIMAITBHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MpoOJeMm;
OpUEHTAallUel Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWM NJisl pelIeHUs 3ajad B
00J1aCTH OKpY>KarolIeil cpeibl, INTAHUPOBAHUS MOCTYIIKOB M OIIEHKU UX BO3MOMKHBIX
MOCJIEACTBUU ISl OKPYIKAIOIIEN CPEBI.

LleHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKH W  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTHYECKOH HayKW Kak cdepbl UYeJOBEYECKOW ACATEIBHOCTH, JTaloB €
pasBUTHS M 3HAYUMOCTH ISl PA3BUTHS [WBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTEMaTUKH M MaTEMaTHYECKON KyJIbTYypOH KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh TMPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESITEIIBHOCTD
WHIUBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yJbTaThl OCBOSHHUSI MPOrpaMMbl y4eOHOro MpeaMera
«MaremaTtuka XapaKTepU3yoTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznasamenwvhvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HPOYECCO8 00YUaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYxHCAlowe2o  Mupa,  NpuMeHeHue  J102UYeCcKUux,
uccied08amenbCKux onepayuti, yMeHul pabomams ¢ ungopmayueti).

ba3oBble JJornyeckue NeicTBUA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHWUH MEXIY TOHATUSIMH; (HOPMYTUPOBATH
ONpeNeNicHUs]  MOHSATUH; yCTaHABIMBAaTh CYIIECTBEHHBIM  IPU3HAK
KJaccu(ukanuy, OCHOBAaHUA ISl OOOOIICHUS M CpaBHEHUS, KPUTEPHUU
MPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTh MW  NPEOOPa30OBBIBATH  CYKJICHHS:
YTBEPAUTEIbHBIE U OTpHULIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISBIISATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeurss B (aKkTaxX, JTAHHBIX, HAONIOACHUSAX W YTBEPKIACHHSIX;
npeaiaraTh KPUTEPUH JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYHIA,
JieNaTh BBIBOABI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUECHUH 110 aHAJIOTHH;
IPOBOJNTH CaMOCTOSTEIILHO JI0KA3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

BBIOMpaTh CIOCOO pemieHus y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaATh HaWboJIee TMOAXOIANIMH ¢ Yy4ETOM
CaMOCTOSATEILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBble ucciieqoBarTejbLCKe 1eCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUN WHCTPYMEHT IMO3HAHUS,
bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MNpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (GOpMUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOAMTH CaMOCTOSITENIbHO CIJIAaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTo
00BEeKTa, SIBJICHHWSA, TIPOIECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SBJIICHUSMU, TPOIIECCAMH;

CaMOCTOATENTHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI TIO PE3YJIbTaTaM
IPOBEAEHHOIO HAOJIO/IEHUs, UCCIIEJOBAHMS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TpOIEcca, a TaKXKEe BBIIBUTATH
MPEIMOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIITH J1e(pULUTHI HH(OPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOIPOC U ISl pEUICHUs 3a]1a4u;

BbIOMpaTh  MHGOPMALMIO M3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUIOB U (POPM MpeICTaBICHMUS;

CTPYKTYpUpPOBaTh MHPOPMALIUIO, IPEACTABIATh €€ B PA3IMUHBIX (opMax,
WTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATh HaAEXKHOCTh uH(popmManuu 1o CaMOCTOSATEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.



2)

YHueepcaﬂbele KOMMYHUKamuemHnovle Oeﬁcmeuﬂ, obecnevusarom

chopmMupoB8aHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCS.
OO0uienue:

BOCIIPUHUMATh U POPMYJIHPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAa’KaTh CBOIO TOUYKY 3PEHUS
B YCTHBIX M IMUCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOAY PEIICHUS
3aJ1a4yd, KOMMEHTUPOBATh OJYyYECHHBIN PE3yJIbTaT;

B X0/ 00CYKJEHHS 3a7jaBaTh BOIPOCHI 10 CYIIECTBY 00CYX1a€MOU TEMBI,
npoOJIeMbl, perraeMoi 3aJjauu, BbICKa3bIBaTh UAECH, HAIICJICHHbIE HAa MIOUCK
pELICHMs; COIOCTaBIATh CBOM CYXIEHHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pazjMyMe U CXOJCTBO IMO3ULIHUN; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
IPEACTABIATh  pE3yJbTaTbl  PELICHHs  3aJa4d,  JKCIEPUMEHTAa,
UCCJIeI0BAHMS, IPOEKTA; CAMOCTOATEIBLHO BEIOMPATH (POPMAT BHICTYIUIICHUS
c y4€TOM 3aja4 Mpe3eHTAUU U OCOOCHHOCTEH ayAUTOPHH.

CoTpyanunyectBo:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHIUBUTY aTbHOU
paboOTHI TIpU pEIICHUH YYeOHBIX 3a/lay; MPUHUMATH I€1h COBMECTHOH
NEATETbHOCTH, IIAHUPOBATh  OPraHU3allUI0 COBMECTHOM  paboTHI,
pacnpenensiTh BHUABI pabOT, TOTOBAPUBATHCS, OOCYXKIaTh MPOIECC U
pe3yabTat paboThl, 00001IaTh MHEHUS HECKOJIBKHUX JIFOICH;

y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CykIeHHS, OOMEH MHEHHUH,
«MO3TOBBIC IITYPMbI» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATH CBOU JICUCTBHSI C APYTUMHU WICHAMH KOMaH/IbI; OTICHHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vuusepcanvnuie pecynamusnule oeiicmausi, obecneuuaom hopmuposarue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 IUUHOCTU.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUs 33a]]a4ul, BBIOUpATh CIIOCO0 peleHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BiI1aaACTh HaBBbIKaAMH MMO03HABATEIILHOU pe(l)HeKCI/II/I KaK OCO3HaHHuA
COBCpIIACMBIX I[GﬁCTBHfI U MBICJIUTCIIBHBIX IMPOUCCCOB, UX PC3YJIbTATOB,
BJIaACThb crocodoaMu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIpOoLECCa K pE3yJibTaTa
peuICHUA MaTEMaTHYECKOM 3aJa4uu,



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPH PELICHUN 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
JAaHHBIX, HAJEHHBIX OIINOOK, BBIBICHHBIX TPYAHOCTEM;

e OLEHUBATh COOTBETCTBHE pE3yJbTaTa LEIH U YCIOBHUSIM, OOBSICHSTH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKEHHUS PE3YJIbTAaTOB AEATEIBbHOCTH,
HaXOJHTh OIMIUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

NNPEJMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh NOHATUSMU: TOUYKA, MPSIMasi, IIIOCKOCTb.

[IpUMEHATh aKCHMOMBI CTEPEOMETPUU M CIICICTBUS W3 HUX IPU PEIICHUU
TrCOMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMHU: MAPATIICTBHOCTh U NEPIEHIUKYIISIPHOCTD MPSIMBIX
1 IUIOCKOCTEH.

KnaccubunmpoBars B3aMMHOE PACMOJOKEHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YTroj, TpaHU JBYTPAaHHOIO YIJIa,
pebpo ABYTpaHHOrO yriia; JMHEWHBIM yroa ABYIPAHHOTO yTJia; TpajaycHas Mmepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMYKJIBII W HEBBITYKJIbINA
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, IPABUIILHBI MHOTOTPAHHHUK.

Pacrno3naBath OCHOBHBIE BHJBI MHOTOIPAHHUKOB (MHUpaMuAa; MpU3Ma,
MPSIMOYTOJIEHBIN TapalIeNIeTHIe T, KyO).

Krnaccudummposats MHOT'OTPaHHUKH, BEIOUpAs OCHOBAaHUS TSt
Kinaccupukanuy (BBIMYKIbIE W HEBBINYKIbIE MHOTOTPAHHHMKHW, IIPaBUJIbHBIC
MHOT'OTPaHHUKH; TPSAMbBIC U HAKJIOHHBIC TIPU3MBbI, TTapajlICIICITHIICbI).

OnepupoBaTh MOHATUSAMU: CEKYIIasi MJIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIONb3YS METO/T CIEOB.

Ctpouth CEYE€HMSI MHOTOTPAHHUKOB METOJIOM  CJIEJOB, BBIMOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXy, COOKY, CHH3Y.

Pemiath 3a1aun Ha HaXOXKJACHUE T€OMETPUUECKUX BEJIIMUMH MO 00pa3aM Win
QIrOpuTMaM, MPUMEHSASI HU3BECTHHIC AHAIMTUYECKUE METOAbl MpPU pPEIICHUU
CTaHJAPTHBIX MAaTE€MAaTUUYECKUX 3aJlad Ha BBIUUCICHUE PACCTOSHUN MEXAY JABYMS
TOYKaMH, OT TOYKH JIO TIPSAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKHUX BEJIMUMH 1O 00pas3iaM min
alropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJUTUYECKHE METOAbl IIPU PEIICHUU



CTAHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXAY
CKPCIMBAIOIIMMUCSA MPSAMBIMH, MEXKAY MPAMOM M  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOIIAMA MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamua) c IpuMeHeHUEM (POPMYIT; BBIUUCISATH COOTHOLLEHUS MEXTY TIIOIIAIIMU
MOBEpXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YePTEKaX U
pUCYHKaXx.

[TpumenaTs reomeTpuueckue GakThl AJs PEIICHUS CTEPEOMETPUUECKUX 3a/1aY,
IIPEAIIOJIAraroMX HECKOJIBKO IIaroB PELICHUs, €CIIA YCIOBUS IPUMEHEHHUS 3a/1aHbI
B SIBHOU (hopme.

[IppuMeHATP MpoCTEHIIME NPOrPaAMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOAUTE HpUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
YKA3HHU, PACIIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpyMEHATh TMONMY4YEHHBIE 3HAHUSI Ha IPAKTHKE: aHAIU3UPOBATH pPEAIbHBIC
CUTyallUd W IIPUMEHATh HW3YYCHHBIC IIOHATHS B MPOLECCE IOHUCKA PEIICHUS
MaTeMaTuyecku Cc(GOPMYIHPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh pEajbHbIC
CUTyallud Ha A3bIKE TE€OMETPUM, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITUI U TEOpPEM, anmnapara aareOpbl; pemarhb
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYHUH.

11 KVIACC

OnepupoBaTh MOHATUSAMHU: LWIMHJIPHUYECKas IOBEPXHOCTb, OOpa3yrolne
UMIMHAPUYECKON MOBEPXHOCTH; LIMIIMHIP; KOHUYECKas TOBEPXHOCTh, 00pa3yIolue
KOHHYECKON OBEPXHOCTH, KOHYC; ChepuyecKasi HOBEpPXHOCTb.

Pacno3naBaTh Tena BpameHus (HUIMHAP, KOHYC, cdepa u 1map).

OOBSICHATH CLIOCOOBI TTOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBatrh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA
CErMEHTA; IIAPOBOW CJOW, OCHOBAaHUE MIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
1apOBOU CEKTOP.

Boruucnsate  00BEMBI W IUIOMIAMM  TOBEPXHOCTEH TEN  BpaIlEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYII.

OneprpoBaTh NOHITUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEpy ¥ OTTMCAHHBIH
0Ko0JI0 cpepsl; cepa, BIMCaHHAST B MHOTOT'PAHHUK WJTK TEJIO0 BpaIllCHUSI.



BbraucisTe COOTHOMICHHS MEXAY IUIONMIAISIMHA TTOBEPXHOCTEH M 0O0BEMaMu
MOTI00HBIX TEJL.

N306pakath u3ydaemble (UTypbl OT PYKHM U C MPUMEHEHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINoaHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHHUS.

W3BnekaTh, WHTEPHIPETHPOBATH H MNPEOOpa3oBbIBATh HMHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpeACTaBICHHYIO HAa YepTexax U
PUCYHKAaX.

OnepupoBaTh MOHATUEM BEKTOP B POCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO0, O0BACHATH, KAKUMU CBOWCTBAMHU OHU 00JIaJAIOT.

[IpuMeHATh IPaBUIIO NapaJUICIEIUIEAA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXIY
BEKTOPaMH, CKaJIAPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh IIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTh reomeTprueckue (HakThl 7151 pEHICHUS CTEPEOMETPUUYECKUX 3a/1ad,
MPEIOIaraloMX HECKOJIBKO IarOB PELICHUS, €CIIA YCIOBUS TPUMEHEHUS 3a]1aHbI
B SIBHOI popme.

Pemate mpocreimme reoMeTpuyecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOAA.

Pemlarp 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKUX OTHOLICHUH W
HAXO0XXJICHUE T€OMETPUUYECKUX BEIUYMH M0 00pa3liaM WU ajropuTMam, NpUMEHss
W3BECTHBIE METO/IBI IIPU PEIICHUU CTAHAAPTHBIX MAaTEMaTUYECKUX 3a7a4.

[IpumeHaTs mpocTedMe NPOrPAMMHBIE  CPEIACTBA W BJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOANTH TpPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJIE U
YKA3HU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpUMEHATh MOMYyYEHHBIC 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH PEaJIbHBIC
CATyalluMd W MPUMEHATb W3YUYEHHBIC IOHATUS B IHPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCcKu CQOpPMYIMPOBAHHON TPOOIEMBbI, MOJIECIUPOBATH pEalbHbIC
CUTyalluM Ha $S3bIKE TE€OMETPUHU, MCCIEIOBaTh ITOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, aliapara aareopsl; peuaTh
IIPAKTUYECKUE 3a]1a41, CBA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJTUUHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

~N N B~

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

BBenenue B crepeoMeTpuio

IIpsiMbI€ U TUIOCKOCTH B IPOCTPAHCTBE.
[TapamienbHOCT IPSIMBIX U INIOCKOCTEU

[lepneHquKyASPHOCTD MPSMBIX U
IJIOCKOCTEN

Yrusl MeXAy NPSMBIMU U IUIOCKOCTSIMHU
MHororpasHuku
OO6BbEMBI MHOTOI'PaHHUKOB

IToBTOpEHME: CeUeHUs, pACCTOSHUS U YTIJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

10

12

12

10
11

68

KonTpoibHbIe
padoThI

[ (R S (R S —

9]

IIpakTHyeckue
padoTbI

JIEKTPOHHBIE
(un¢posbie)
o0pa3oBaTejibHbIE

pecypcbl



11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NPorpamMmslI

Ne i/

Tena BpameHus
O0BEMBI TEN
BekTopsI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToBTOpenue, 06001IeHNE,
cCUCTEMAaTU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoauuecTBO 4acoB

Bcero

12

10

34

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posBbie)
o0pa3oBaTe/bHbIE

pecypcebl






