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COJAEPKAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBeE

OcHOBHBIE NOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TPOoCcTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHM U CIIEICTBUS U3 HUX.

B3aumHoe pacrnosnokeHue npsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECS, MapaliebHbIEe U
CKpelmuBawpIuecss npsamsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MMAPAUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIJIBI C COHAIPaBJIEHHBIMM CTOPOHAMH; Yrojdl MEXIy NpPSMbIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTel. [IpocTeiimume mpocTpaHncTBeHHbIE PUTYpPBI HA IMIIOCKOCTU: TETPAdIP,
KyO, mapaJuiesienune/; NoCTPOCHUE CEYCHHIH.

[lepnieHAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: HEPIEHIAUKYJISpPHbIE MpsSMble B
IIPOCTPAHCTBE, MpSAMbIE NapauIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YrOJd MEXKAY MHPSIMOM U IJIOCKOCTBIO; ABYTPaHHBIN yro,
JUHENHBIA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKU IO
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (QUIypbl Ha IJIOCKOCTb.
[lepneHAUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK NMEPIEHIUKYISIPHOCTU ABYX IUIockocTel. Teopema
0 TPEX NEPHEHAUKYIIAPaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTIOIPDAHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HAKJIOHHAS IPU3MbL; OOKOBAs U MOJIHASA MOBEPXHOCTH IPU3MBIL.
[Tapannenenunen, NpsMOYTOJbHBIN Mapajjienenunea U ero cpoicrsa. [lupamuaa: n-yromapHas
nUpaMusia, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBas M IOJIHAS IMOBEPXHOCTb INHPaMUJBbI;
IpaBWIbHAasg M yceu€HHas MNHUpaMuAa. OJIEMEHTbl MNpU3Mbl W nHpamuibl. [IpaBuibHbIE
MHOTOTPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMK/Ia; MpaBUJIbHAS TPEYTrobHAsl MUPaMHIa U TIPABHIBHBIN TeTpasrap; kyO. [IpencraBnenue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajap, JoJeKa’Ap M ukocadap. CedeHus OpuU3Mbl U
NUPAMHU/IBI.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napauienenuneaax, IpaBuibHbIX MHOITOTPAHHUKAX.

Boruncnenue 3neMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MOBEPXHOCTU U TOJHOM NOBEPXHOCTH MNPSMON MNPU3MBI, IJIONMIAJb OCHOBAHMM, Teopema o
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NpaBWIBHON NMUpaMuibl, TeOpeMa O IUIOIAAM yced€HHoM mnupamuabl. [lonstue o6 oOBEMe.
O0bEM upamMuIbl, MPU3MBIL.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIIEHMSI MEXAY IUIOMIAISIMU MOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TET.

11 KJIACC
Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPHUYECKON MOBEepXHOCTH. LIMIuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTH, 00pa3yomas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue W BBICOTA; OCHOBAaHHS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N300pakeHue e BpalieHus: Ha TUIOCKOCTU. Pa3BEépTKa HUIMHApPA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsus u3 He€. O0béM nmmmHIpa, KoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILUHY), CEUEHUS 11apa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3a1ay, CBSI3aHHBIX ¢ IPUMEHEHUEM MIPaBUII IEHCTBUM C BEKTOPAMHU.
[IpssmoyronbHas cucrema KoopauHaT B mpocTpaHcTtBe. Koopaunarsl Bektopa. Ilpocreiimue
3a/layd B KOOpAMHAaTax. YTron Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB MexAy NPSMBIMH U IUIOCKOCTAMHU. KOOpIHMHATHO-BEKTOPHBIA METOJ MpH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHUS MporpaMmbl yuyeOHoro mnpeamera «MareMaTHKa»
XapaKTepU3YKTCS:

I'paxknanckoe BocnuTanue:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss KaKk aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIEeCTBAa, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHUH, OpPOLEAYp TIpakJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HAa3HAYCHHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON Ipa)KAAaHCKOW MACHTUYHOCTHU, YBaXKEHUS K MPOLLIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCUHUCKOM MAaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAHUWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTONYHMBOTO OYyTyIIEro.

JcTeTH4ecKoe BOCIUTAHME:

ACTETUYECKMM  OTHOLIEHWEM K MUY, BKIIOUYas JCTETHUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, pacCYyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pa3JuyHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS NPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
37I0pPOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTUBHO-03A0POBHUTEIHHOU
JIEATEIIbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM IEHHOCTH TPYIOTIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUITIOKEHUSIMH,
YMEHHEM COBEPIIATh OCO3HAHHBIN BBHIOOp Oyayliel nmpodeccun U peaan30BbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PELICHUHU PAKTUYECKUX 3a]]a4 MaTeMaTUYECKON HAIPaBIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYphl, TMOHUMAHHUEM BIHUSHUS COIUATBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM K COLMAIBHOM Cpenbl, OCO3HAHUEM
I00AaNBbHOTO — XapakTepa JKOJOTHYECKUX MpoOJieM; OpUEeHTalledl Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIsi pElIeHUs 3a7ad B 00JIACTH OKPYXKArOIIEH cpenpl, TIIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBHUM JJISI OKPYKAIOIIEN CPEIBI.

LleHHOCTH HAYYHOI0 MO3HAHUA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKHD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTO mpeamera «MaremaTruka
XapakTepU3yIOTCd  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:
® BBUIBISITH W XapaKTEpPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTeMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy MOHATHAMH; (QOPMYIUPOBATH  OINpPEACTCHHUS IOHATHUM;
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHMsI, KPUTEPHH ITPOBOIUMOTO aHAIIN3a;
® BOCHPHUHUMATh, (OPMYIHPOBATH M NPEeOOPa30BHIBATH CYXKIEHHUS: YTBEPAHUTENbHBIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U O0INNE; YCIOBHBIC;
® BBIIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M IPOTHBOPEYHs B (pakTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX;, TpeyiaraTh KPUTCPUU JUIS  BBISBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JenaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKTIOUeHUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

® TIPOBOAUTH CAMOCTOSATEIHHO JIOKA3aTEIhCTBA MAaTEMAaTUYECKUX YTBEPXKIEHUHN (IpsIMbIE U OT
MPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAIMIO, TPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKACHHSI U BHIBOJIBI;

e BbHIOMpaTh CHOCOO pelieHus yueOHOU 3a7auu (CpaBHMBAaTh HECKOJIBKO BapUAHTOB PELLEHUS,
BBIOMPATh HANOOJIEe TOIXOASIIIHA ¢ YIETOM CAMOCTOATEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbcKue AeiicTBUS:
® JCIIOJIB30BATh BOMPOCH KAaK HMCCIIENOBATEIbCKANA MHCTPYMEHT TO3HAHUS; (OPMYIHPOBATH
BOTIPOCHI, (UKCHUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE W JAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;
® TPOBOAWTH  CAMOCTOATENHHO  CIUIAHUPOBAHHBIM  DKCIEPUMEHT, HCCIEIOBAaHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, IMPOIECcCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;
® CaMOCTOSITETTbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO pE3yibTaTaM IPOBEIEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHNI];
® TIPOTHO3MPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEIIIOIOKECHUS O €T0
Pa3BHUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:



® BBIBIATH Je(PUIUTH MH(OpPMALMK, AAHHBIX, HEOOXOAMMBIX AJSI OTBETa Ha BONPOC U IS
peLIeHMs 3a]1a4u;
e BpIOMpaTh MHPOPMALMIO W3  HCTOYHHKOB  PA3IMYHBIX  THUIOB,  aHAIW3HPOBATH,
CHUCTEMAaTU3UpOBaTh M HHTEPIPETUPOBATh MHOOPMAIMIO Ppa3JIUYHBIX BUAOB U (HopM
IIPEJICTaBJICHHUS];
® CTPYKTYpUpPOBaTh MH(POPMAIUIO, MPEACTABIATh €€ B PA3IMYHBIX (popMax, MIUIFOCTPUPOBATH
rpaduvecKu;
® OIEHHUBATh HAIEKHOCTh MH(POPMALIUHU TI0 CAMOCTOSTENILHO COPMYITUPOBAHHBIM KPUTEPHSM.

2) Vuusepcanvnvie KOMMyHUKamueHnvle Oelicmsus, obecneyusaiom copmuposaHHOCb
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:
e BOCHOpUHUMATh U (HOPMYJIHMPOBATH CYXKACHUS B COOTBETCTBHUH C YCIOBHSMHU U IEIISIMHU
oO0I1eHus; ACHO, TOYHO, TPAMOTHO BBIP@XXaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U IHUCBMEHHBIX
TEKCTax, JaBaThb IIOSCHEHUS IO XOAY pEUICHMs 3aJayd, KOMMEHTHPOBATh IMOJyYEHHBIN
pe3yJbTar;
e B xoJe OOCYyXJEHHUS 3aJaBaTb BOIPOCHI IO CYILECTBY OOCYXIaeMOH TeMbl, MpPOOJIEMBI,
peraeMoil 3ajauu, BBICKA3bIBaTh WJEH, HALIEJIEHHbIE HAa MOMCK PEIIEHMS; CONOCTaBJISATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB JUainora, oOHapy>KuBaTh Pa3jIMuyue U CXOJCTBO
HO3ULIUI; B KOPPEKTHON (hopMe (popMylInpoBaTh pa3HOIIIACUS, CBOM BO3PaKEHMUS,;
® QPEICTaBISITh pE3YJIbTAaThl pEIICHUs 3a/ladyd, SKCIIEPUMEHTA, HCCIIEI0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad MNpPE3CHTAllMd |
0COOEHHOCTEHN ayAUTOPHH.

CoTrpyanunuecTBo:
e [IOHMMAaTh W HCIOJb30BaTh IPEUMYLIECTBA KOMAaHIHOW W HHAWBUIYAJIbHOM paboThl Ipu
pelieHMH Yy4eOHBIX 3a/a4; HPUHUMATh LEJlb COBMECTHOH JesATEeIbHOCTH, IUIAHHMPOBATH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpeleniTh BUIbl padOT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIECC U Pe3ynbTaT pabOThl; 0000IIATh MHEHHUS HECKOJIBKUX JIFOICH;
® y4yacTBOBaTb B TIPYIIOBBIX (opMax paboThl (00CykIeHHs, OOMEH MHEHUI, «MO3TOBbIE
HITYPMbI» U HHBIE); BBIIOJHATH CBOI YacTb pabOThl U KOOPJAUHUPOBATH CBOM JIEHCTBUS C
JpYTMMHM 4IEHaMHU KOMaHZbl; OLIEHMBAaTh KaueCcTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT MO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

3) Vuusepcanvuvie pezynamuesnsie oeticmausi, 06ecneuugaiom opmMuposanue CMvlCi08bix
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusaunus:
® COCTaBJIATH IJIaH, AJITOPUTM PEIICHU 3a/1a4M, BHIOMPATh CIIOCO0 peleHus ¢ y4éToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTpPOJIb:
® BIIAJICTh HABbIKAMM MO3HABATEIbHOM pe(IEKCHHN KaK OCO3HAHMs COBEPILIAEMbIX NEHCTBUN U
MBICIIUTENIBHBIX ~ TPOLIECCOB, HMX  pPE3yJIbTaTOB; BIAJETh CIOCOOAMHU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEMICHUs MaTEMaTHUECKOH 3a7auu;
® NpPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH IPH pEHIEHUH 3aJaud, BHOCHUTD
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;



® OLEHMBATh COOTBETCTBHE PE3YJIbTaTa LIEIU U YCIOBHUSIM, OOBSACHATh MPUUYMHBI JOCTHXKEHUS
WIA HEAOCTHKEHMs pe3yJIbTaTOB JEATEIBHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPSAMas, MJIOCKOCTb.

[TpuMeHSTh aKCMOMBI CTEPEOMETPHH M CIEACTBUS M3 HUX MPH PELICHUU T€OMETPUUIECKUX
3ajad.

OnepupoBaThb MNOHATHUSMU: HAPaUIEIBHOCTh M MNEPIEHIUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloiI0KEeHNE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaThb TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO yria, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBIA yroll ABYTPaHHOTO YIIia; TpajycHas Mepa JBYTPaHHOIO yria.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAaHHUK, BBITYKJIBIA M HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, TPABIJILHBI MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napasuienenunes, Kyo).

KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpas OCHOBAaHUS JUIS  KJIACCU(UKAINU
(BBIYKJIBIE W HEBBITYKIIbIE MHOTOTPAHHUKH; IPABHJIbHBIE MHOTOTPAaHHHUKH; NpPSIMBIE U
HAKJIOHHBIE IPU3MBI, TapalIeeIUIe/Ibl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METOJL CIIE/I0B.

CTpouTh ceueHHs] MHOTOTPAaHHUKOB METOJOM CJIEJOB, BBIOIHATH (BBIHOCHBIC) IIOCKHE
YepTekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJIEHHME TIEOMETPUYECKMX BEIMYMH TO oOpa3naMm HIu
QITOPUTMaM, MPHUMEHSsS HM3BECTHbIE AHAIUTHUYECKHUE METOJbl IpPU PELIEHWH CTaHAapPTHBIX
MaTeMaTHYECKUX 3a/a4 Ha BBIYHMCICHHE PACCTOSHUN MEXIy IBYMsI TOYKAMH, OT TOYKH [0
IPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKy CKPEIIUBAIOIIMMUCS TPSMBIMH.

Pemate 3amaun Ha HaxoXJIEHHME TIEOMETPUYECKMX BEIMYMH TO oOpa3naMm HIu
QITOpUTMaM, MPHUMEHSsS HM3BECTHbIE AHAIUTHUECKHUE METOJbl IpPU PELIEHWH CTaHAApPTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIYUCICHHE YIJIOB MEXKIY CKPEIIUBAIOIIMMUCS TMPSIMBIMH, MEXKIY
IPSIMOH 1 TUTOCKOCTBIO, MEXTY TUTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI 1 TUIOIIAAM [TOBEPXHOCTEH MHOTOIpaHHMKOB (TMpU3Ma, MUpaMuia) ¢
OpUMeHeHHeM (OpMys; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAAIMU IOBEPXHOCTEH,
00BEMaMu TIOAOOHBIX MHOTOIPaHHHUKOB.

OnepupoBaTh TOHSATHSIMH: CHMMETPHS B IPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYDBHI.

N3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH MH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTYpax, MpeCTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

[MpumensaTp reomerpuueckue (akTbl JUIT  pPENICHHS CTEPEOMETPHYECKUX — 3ajad,
IPENOoiaraloliuX HECKOJIBKO IIaroB peIleHUs, €ClIM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dopme.

[TpuMeHATh TpOCTEHIIME TPOTPAMMHBIE CPEICTBA W AIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.



[IpuBoauTh mpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE U IKHU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpyuMeHsTh NOJyYyeHHBbIE 3HAHUS HA NPAKTUKE: aHAJIUM3UPOBAaTh PEaJbHbIE CUTyallUU U
NPUMEHATh  M3Y4YEHHBbIE IMOHATHS B  IIPOLIECCE IIOMCKA  PELICHUS  MaTeMaTH4eCKH
chopMyIHpPOBaHHON MPOOJIEMBbl, MOAEIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE T'€OMETpHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJEIU C MCIOJb30BAHUEM TI'€OMETPUUYECKUX IOHATUN U TEOpEM,
anmapara anreOpbl; penaTh NPaKTUYECKUE 33]]auu, CBSI3aHHbIE C HAXOXKJCHUEM T€OMETPUYECKIX
BEJIMYMH.

11 KUIIACC

OnepupoBaTtb MOHSTUAMU: LWIMHpUYECKas IIOBEPXHOCTb, oOpa3ymoiue
LWIMHAPUYECKON TOBEPXHOCTH; LIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yroIue KOHNIECKON
HOBEPXHOCTH, KOHYC; CheprudecKas HOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpalllEHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUAMH: IIAPOBOIM CErMEHT, OCHOBAHUE CETMEHTA, BbICOTA CErMEHTA;
IapOBOM CJIOM, OCHOBaHME IAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnate 00bEMBI U IUIOIIAIM TOBEPXHOCTEH TeNl BpallleHUsl, T€OMETPUUYECKUX Tel C
IpUMEHEeHHEM (OpMyIL.

OnepupoBaTh MOHITUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK WM TEJIO BPALICHUS.

BbluncnsaTe COOTHOLIEHUS MEXIYy IUIOLIaJIMU MOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
TeJl.

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C IPUMEHEHUEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI TEJ BPAILCHHUSL.

W3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BBIBATH MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh AeWCTBUS CIOXKEHHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHUSI BEKTOPA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[TpuMeHsATH MpaBUIIO apajieNenunesa.

OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIYy BEKTOpaMH, CKaJspHOE
IIPOU3BENICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMmMy BEKTOpOB M IIPOM3BEIEHUE BEKTOpA HA YUCIIO, YTOJI MEXY BEKTOPaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHIEHUS CTEPEOMETPHUECKUX  3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIar0OB PELIEHMs, €CIU YCIOBUS NPUMEHEHMS 3aJaHbl B SIBHOU
dbopwme.

Pemarp mpocreiiiye reoMmeTpuyeckue 3a1a4u Ha IPUMEHEHNE BEKTOPHO-KOOPINHATHOTO
METO/a.



Pemare 3agaum Ha J0OKAa3aTeIbCTBO MAaTEMATHYECKHUX OTHOIICHHHA W HAXOXACHHE
TreOMETPUYECKUX BEJIIMYMH MO 00pas3laM MM aIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
pEILLIEHNHU CTaHIaPTHBIX MaTEMATHUYECKHUX 3a]1a4.

[IpuMeHATh NPOCTEHMIINE MPOTrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPH PEIIEHUU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoauTh, HpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE M KU3HH,
pacro3HaBaTh MPOSABICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOJydeHHBIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBATh PEAJbHBIE CUTyalUud U
IPUMEHATh  M3YyYEHHBIE TIOHATUA B  IPOLECCE IIOMCKAa PEIICHUS  MAaTeMaTU4EeCKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallud Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIN C MCIOJIb30BAHMEM I€OMETPUUYECKUX IOHIATHH U TEOpEM,
anmnapara ajireOpbl; penaTh IpakTUYECKUE 3aaui, CBA3aHHbIE C HAXOKAECHUEM IeOMEeTPUYECKUX
BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
N KoaundecTBO 4acoB DJIeKTPOHHbIE
o  HaumeHoBaHHe
/I | pa3aeaoB U TeEM K 1 (unposnic)
f[ e Beero O;Tpo.m,m,le pglKTI/I‘IGCKI/Ie 0Bpa3oBATETBHbIC
porp padoTsI padoThI pecypesi
1 Bsenenue B 10
CTEPEOMETPHUIO
[IpsiMBbIE U MUIOCKOCTH B
2 MIPOCTPAHCTBE. 12 1
[TapayueabHOCTB IIPSIMBIX
U INIOCKOCTEH
3 [leprieHAMKYISIPHOCTH 12
MPSMBIX U INIOCKOCTEN
4 Vsl MeXy NPSIMBIMU U 10 1
IIOCKOCTSIMH
5 MHororpaHHuKH 11 1
6 O0BEMBI 9 1
MHOTOTPAaHHUKOB
7 [ToBTOpEHME: ceueHusl, 4 1
pACCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITIPOTPAMME
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
n/n a3/1eJI0B U TeM K I (ungpossie)
ﬁ OrPAMMEI Bcero Ogl TPOILHBIC pﬁaKT“quK"e o0pa3oBaTte/ibHbIE
porp paodooThI padooThI pecypeb
1 Tena BpameHus 12
2 OO0BEMEI Tel 5 1
Bexrops! n
3 KOOPJIMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHUE,
4 00001IeHHE, 7 1
CUCTEMATH3AINA
3HaHUHU
OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 I[TIPOTPAMME
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