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COJEP)KAHUE YYEBHOI'O ITPE/IMETA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE NOHATUS cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, MpOocTpaHcTBO. [loHATHE 00
aKCUOMAaTHYECKOM IIOCTPOECHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue IpsIMBIX B IIPOCTPAHCTBE: IEPECEKAOLIUECS, IapaJlIeIbHbIE U
CKpeluBaromuecs npsamsele. [lapamieabHOCTh NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapajuIeIbHbIE
IpsiMbIE B NPOCTPAHCTBE; MapajUICIbHOCTh TPEX MPSAMBIX; MApaLIEIbHOCTh NMPSMOM U IUIOCKOCTH.
VYIibl ¢ COHaNmpaBIEHHBIMM CTOPOHAMU; yrojl MEXAY HpsMbIMH B mpocTpaHcTBe. llapamiensHOCTh
IJIOCKOCTEM: IapajulelbHble IUIOCKOCTH; CBOMCTBA IAapajuIeNbHBIX IUIOCKOcTeW. IIpocreimme
MIPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTU: TETPadp, KyO, Mapauieienumne/; NOCTPOSHHE CeUCHHM.

[lepneHIUKYNAPHOCTh MPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE NPSMBIE B MPOCTPAHCTBE,
IIpsIMbIE NIapaJuIeIbHbIE U NIEPIEHIUKYIIPHBIE K IJIOCKOCTH, IPU3HAK NIEPIECHAUKYIISIPHOCTH IPSIMON U
IJIOCKOCTH, TEOPEMA O MPSAMOU IEPIEHIUKYIAPHOU INIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YrOJl MEKIY
IIPSAMOM M IUIOCKOCTBIO; JBYIPAHHBIA YIOJ, JUHEHWHBIA Yrojl AByrpaHHOro yria. [leprnennukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 IJIOCKOCTH, IPOEKLUs
¢burypel Ha MJIOCKOCTb. llepHeHIUKYISPHOCTh MIOCKOCTEH: NMPHU3HAK MEPHEHAUKYISIPHOCTH JBYX
mrockocreil. Teopema 0 TpEX MEepIEeHIUKYIIsSIpax.

MHOrorpaHHUKH

IlonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAHHUKA, BBIIIYKJIBIE U HEBBIITYKIIBIE
MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yroipHas INpusma; TpPaHU U OCHOBAHMSA
MIPU3MBI; IpsiMasi 1 HaKJIOHHAs MpU3Mbl; OOKOBas U IOJIHAs OBEPXHOCTH NMpu3Msbl. [lapamnenenunen,
MIPSIMOYTOJIBHBIA Tapajuielienunes; U ero cBoicTBa. Ilupammpa: N-yronpHas nupamMuaa, I'paHd U
OCHOBaHHE NHUpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUIbI; NpaBUIbHAs U yCe4EHHas
NUpaMuia. DJIEMEHTHl NpU3MBbl U nupamuiabl. [IpaBUIIbHbBIE MHOTOTPAaHHUKU: TOHSATUE NPABUIBHOIO
MHOT'OTPaHHUKA; MIPAaBUJIbHAS MIPU3Ma U MPaBUJIbHAS NTMpaMU/A; IPABUIIbHAS TPEYrOJbHAs MPAMUIA
U TIpaBUWIbHBIN TeTpasp; KyO. [IpeacraBnenue o mpaBMIIbHBIX MHOTOTPAHHUKAX: OKTadAp, JOJIEKA3IP
n ukocadip. CeueHus NpyU3Mbl U TUPAMUBL.

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOYKH, IPSIMOMN, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B IUpaMUax, MapauieaenuIe ax, NpaBUiIbHbBIX MHOTOTPAaHHUKAX.

Bbruncnenue 571€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, auaroHanu, yribl. [lmomanas OokxoBoi
MOBEPXHOCTU M IOJIHOW MOBEPXHOCTU NMPSMON MPHU3MBI, IUIOIIAJAb OCHOBaHMU, TeopeMa O OOKOBOI
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomianes OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPaBHIBHON
MUpaMHJIbl, TeOpeMa o Iuiomiaau yceuéHHoi mupamuzabl. [lonstue 06 o6béme. OOBEM MUpPaMUIBL,
MIPU3MBL.

[TonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXY IIIOMIAIMH TOBEPXHOCTEH, 00bEMamMu
MOJIOOHBIX TE.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS IPOrpamMMbl ydyeOHOTO TmpeameTa «MaTemaTukay
XapaKTepU3yHOTCS:

I'pa:knanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKAAHCKON MO3ZUIIUN 00YUYAIOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJICHa POCCHMCKOTO OOIIEeCTBa, MPEACTABICHUEM O MATEMaTHYECKHUX OCHOBax (PYHKIIMOHUPOBAHHS
pPa3IMYHBIX CTPYKTYp, SIBJICHHUM, MPOIEAYpP TPaXKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHHEM B3aUMOJCHCTBOBATh C COLUATBHBIMA WHCTUTYTAMHU B COOTBETCTBHH C WX (YHKIUSMU U
Ha3HAYCHUEM.

IIaTpuoTHYeCKOe BOCIMTAHME:

c(OPMHUPOBAHHOCTHIO POCCUUCKON TpakIaHCKOW HICHTHUYHOCTH, YBAXKEHUSA K MPOLUIOMY U
HACTOSIIIIEMY POCCHUICKONW MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKCHHUSM POCCHUMCKUX
MAaTEMaTUKOB U POCCUICKOW MAaTEMATHYECKOM LIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JIOCTUKEHUH B IPYTHUX
HayKax, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAHUEM JTyXOBHBIX IICHHOCTEH POCCUICKOTO Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBCHHOTO
CO3HAHUS, ITUYECKOTO MOBEJICHNUS, CBA3aHHOTO C MIPAKTUYECKUM MTPUMEHEHHUEM JOCTHKEHUN HAYKU U
JeSITeNIbHOCTIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETHYECKUM OTHOIICHUEM K MHUPY, BKIIOYas 3CTETHKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJlay, PEIICHUH, PACCYXKJACHHI; BOCIPUUMYUBOCTHIO K MaTEMaTHYECKHUM aCIeKTam
pa3IMYHBIX BUJIOB HCKYCCTBA.

du3nyecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHUSI MPUMEHSITh MaTeMAaTUUECKUE 3HAHUS B MHTEPEcax 370pOBOTO U
0e3omacHOr0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (3J0pOBOE MHUTAHHE,
cOanmaHCHUpPOBAHHBIA PEXKUM 3aHATHH M OTAbIXA, perynspHas (u3nueckas aKTUBHOCTD); (PU3HMUECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATHUSAX CIIOPTUBHO-03JOPOBUTEIBHOMN JAESITEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOTIO0US, HHTEPECOM K Pa3IudHBIM cepam
mpoecCHOHANEHON J1eATENHHOCTH, CBSI3aHHBIM C MATEMATHKOM M €€ MPUIOKEHUSMH, YMEHUEM
COBEpIIaTh OCO3HAHHBINM BBIOOP Oymyiiell mpodeccuu W pealn30BBIBaTH COOCTBEHHBIC JKU3HEHHBIE
MIJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa30oBaHUIO WU CaMOOOpa30BaHMUIO HA
MPOTSDKEHUHM BCEM KU3HM, TOTOBHOCTHIO K aKTHBHOMY YYacTHIO B PEIICHUH MPAKTHUYECKUX 3374
MaTeMaTU4eCKOW HaNpaBIE€HHOCTH.

IKoJ0rn4ecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTBIO ~ DKOJOTHYECKON  KYJIbTYpbl, TIOHUMAaHWEM BJIHMSIHHUS  COIMAIBHO-
SKOHOMHUYECKHX TIPOIIECCOB Ha COCTOSHUE TMPUPOJHOM M COLUATBHOW Cpelbl, OCO3HAHUEM
rI100aTBPHOTO XapakTepa SKOJOTHYECKHX IMPOoOJeM; OpHeHTalueld Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHUU JIJIS1 PEIICHUs 3a/1a4 B 00JIaCTH OKPYKAIOIIEH CpeIbl, TUTAHUPOBAHMSI TTOCTYITKOB U OIEHKH HX
BO3MOXHBIX MOCJICICTBUI JIJIsI OKPYKAIOIIEH CPEdbI.

I{leHHOCTH HAYYHOTO MTO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHON MPAKTUKH, TOHUMAHUEM MaTeMaTHYeCKOW HayKH Kak c(epbl 4erloBedecKoi
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYUMOCTH JIJIsl Pa3BUTHS LIUBUIIU3AIUU; OBJIAJICHUEM SI3IKOM



MaTEeMaTUKd M MaTeMaTHM4YeCKOH KyJbTYpoH Kak CpEICTBOM [O3HAHUS MHpa; TOTOBHOCTHIO
OCYIIECTBJISITh IPOCKTHYIO U UCCIIEIOBATEILCKYIO JIEATEIbHOCTh MHAUBUYalIbHO U B TPYyIIIE.

METAIIPEIJMETHBIE PE3YJIbTATBI

MertanpeaMeTHble Pe3ysbTaThl OCBOSHHUSI IMPOrpaMMbl yueOHOro mpeamera «MareMaThukay
XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU HO3ZHAGAMENbHBIMU OelCMBUAMU, YVHUBEPCANbHbIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUBHbIMU OeUCEUIMU.
1) Vuuseepcanvuvie nozmasamenwvuvie Oeticmeus, obecneuusaiom Gopmuposanue 6aA306bix
KOCHUMUBHBIX NPOYecco8 o0y uarwuxca (0ceoeHue Memooo8 NO3HAHUA OKPYHCaAIowWe20 Mupa,
npuMeHeHue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHut pabomamsos ¢ ungopmayuel).
Ba3oBble joruyeckue aeiicTBus:
® BEISIBIISITh U XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKA MATEMAaTUICCKIX OOBEKTOB, MMOHATHH,
OTHOIICHUH MEXIy MOHATHSIMH; (POPMYIHpOBATH OMpPENEICHUS MOHSTHUN; yCTaHABIUBATh
CYIISCTBCHHBIA MPHU3HAK KiIacCU(HUKAIMK, OCHOBAHWS I OOOOIICHWS H CpPaBHEHUS,
KPUTEPHUU TTPOBOAMMOTO aHAIIN3A,
® BOCIIPHHUMATh, (OPMYIMPOBATh U MPEOOPA30BHIBATH CYXKJICHUS: YTBEPIUTCIBHBIC W
OTpHUIATEIIbHBIC, SIMHUYHBIC, YaCTHBIC U OOIIIKE; YCIOBHBIC,

® BEISIBIISITh  MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W TPOTHUBOpedrsl B (akKTax,
JAHHBIX, HAOJIONCHUSX W YTBEPXKIACHHUSX; NpeiaraTb KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIi;
e Ie)IaTh BBIBOJBI C HCIOJNB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® [IPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTeIhCTBA MATEMATHYECKUX YTBEPKICHUH (TIpSIMBIE U OT
MPOTUBHOTO), BBICTPAWBAaTh apPTyYMEHTAIMIO, TMPUBOAUTH MPUMEPbl H KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

® BEIOMpATh Croco0 peleHus y4yeOHOU 3amauu (CpaBHUBATh HECKOJBKO BapUAHTOB pELICHUS,

BBIOMpaTh HarOO0JIee TIOIXO AN C YIETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).
Ba3oBble nuccienoBaTebcKue 1eHCTBUS:
® 1ICITOJIE30BaTh BOMPOCHI KaK HCCIICOBATEILCKAN WHCTPYMEHT ITO3HAHUS;, (HOPMYIHPOBATH
BOIIPOCHI, (PUKCHUPYIONTUE MPOTHBOPEUNE, MPOOJIeMy, YCTaHABIMBATH UCKOMOE W JIAHHOE,
(hopMHUPOBATh TUNOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

®[IPOBOJUTH  CaMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,  HWCCIEAOBAHHE  I10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4eCKOro 0OBheKTa, SIBJICHHs, MPOIIEeCCa, BBISIBICHUIO
3aBUCHMOCTEH MEXIy 00BEKTaMH, SIBJICHUSIMH, TIPOIICCCAMH;
® CaMOCTOSITENIBHO (hOPMYIHUPOBATh OOOOIICHHS W BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO
HAOJIIOJICHUsS, WCCIICJOBAaHUs, OIICHUBAaTh JOCTOBEPHOCTHh IOJYYCHHBIX PE3yJIbTaTOB,
BBLIBOJIOB ¥ O0OOIIIEHU;

® [[POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIJIBUTATh MPEIIOI0KEHUS O €T
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Paborta ¢ undopmanmeii:

® BBISIBIIATH JeUUINTH MH(GOPMAlLMK, NaHHBIX, HEOOXOIMMBIX AJI OTBETa Ha BOIPOC W JJIs

pelIeHus 3a/1a4H;



eBLIOMpaTh  MH(OPMAIMIO W3  HCTOYHMKOB  pa3IMYHBIX  THUIOB,  aHAJIW3UPOBATH,
CHCTEMaTU3UpOBATh M MHTEPIPETUPOBaTh HH(GOPMALMIO pPa3IMYHBIX BUAOB U  (QOpM
MIPECTABICHHUS;

® CTPYKTYpPUPOBaTh MHGOPMALIMIO, MPEICTABIATh €€ B Pa3IUYHBbIX (hopMax, WILTIOCTPUPOBATH
rpaduyuecky;

® OLIEHUBATh HAAEKHOCTh HH(OPMALIMH IO CAMOCTOATENIBHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvnvie KoMMyHuKamuenwle Oelicmeus, obdecneuusaom copMuUpo8aHHOCmy

COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.

O01menue:

® BOCIIPUHUMATh U (OPMYIHPOBATH CYKICHHS B COOTBETCTBHH C YCJIOBUSMH M LEISIMHU
00I1IeHUS; SICHO, TOYHO, PAMOTHO BBbIPa)kaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMMCbMEHHBIX
TEKCTaX, JaBaTh IOSCHEHHWS IO XOIy PpEHICHUs 3a/Ja4d, KOMMEHTHPOBATH IIOJyYEHHBIN
pe3yibTar;

®B X0J¢ OOCYXIEHHS 33JaBaTh BOMPOCH IO CYIIECTBY OOCYKTa€MOW TEMBI, MPOOJIEMBI,
peraeMoi 3a/1a4n, BEICKa3bIBaTh UJIEH, HALICIICHHBIC HA MTOMCK PEIICHUS; COIIOCTABIISATh CBOU
CYXKIEHHUS C CYXKICHMSAMU JpPYyrMX Y4YaCTHHUKOB JAMajora, oOHapyKuBaThb pasziIuyuue MU
CXOJICTBO MO3UILIUI; B KOPPEKTHOM hopMe popMysInpOoBaTh pa3HOIIIACUS, CBOM BO3PAKEHMS;

® [IPEJCTABIATh pE3yJbTAaThl pPELICHHUs 3aJaud, SKCIEPUMEHTa, HCCIEI0BaHMs, IPOEKTa;
CaMOCTOSITEJIbHO BbIOMpaTh (OpMAT BBICTYIUIEHHA C Y4ETOM 3ajay IMpe3eHTalUu MU
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyaHnuecTBo:

® [IOHMMAaTh WM HCIOJB30BaTh IMPEUMYIIECTBA KOMAHJHON W WHAWBUIYAIBHOW pabOTHI IpH
pemieHNM Y4eOHBIX 3a7ay; MPUHUMATh IIeJb COBMECTHOM JesATEIbHOCTH, IJIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM paboThI, pacrpeeNaTh BUAbl paboT, JOrOBapUBATLCS, 00CYXIaTh
Ipolecc U pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

® yyacTBOBaTh B TIpYMIOBBIX (hopmMax paboTel (0OCyXkIeHUs, OOMEH MHEHMH, «MO3TOBBIE
IITYPMBI» W WHBIC); BBHIOIHATH CBOIO YacTh pabOTHl W KOOPAMHHUPOBATH CBOU JIEHCTBHS C
IPYTUMH YICHaMH KOMaH[bl; OIICHWBAaTh KAa4eCTBO CBOETO BKJIaJga B OOMIMIA MPOIYKT IO
KpUTEpHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJECHCTBUS.

3) Vuusepcanvnvie pezynsmuenvle Oeticmeus, 06ecnequsarOm QoOpMuposaHue CMuLCIOEbIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuszaums:

® COCTABJIATH TUIAH, aJITOPUTM PEIICHHs 3a]1a4i, BHIOMPATh CIIOCO0 PEIIeHHUs C YIETOM
MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI peUIeHHUH ¢ yu€TOM HOBOM HH(DOpMALINH.

CaMOKOHTPOJIBb:

® BJIaJICTh HABBIKAMH ITO3HABATEIHHON pe(IeKCHH KaK OCO3HAHUSI COBEPIIACMBIX ICHCTBUH H
MBICIMTENBHBIX IPOLECCOB, MX PE3yJIbTaTOB; BIAJAETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOLIecca U pe3ybTaTa PelIeHns MaTeMaTHYeCKON 3aj1au;

® [IPEBUICTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPH pPEIICHUM 331a4d, BHOCHUTDH
KOPPEKTHBBI B JIEATEIIPHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAQHHBIX, HANJIEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUSAM, OOBACHITH IPUYNHBI TOCTHIKESHUS WU
HEJIOCTHXKEHHS  pe3yibTaTOB  JEATEIILHOCTH, HAaXOQUTh OIIMOKY, JaBaTh  OLEHKY
MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, PsMasi, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX MPH PELLICHUH T'€OMETPUUYECKHUX 3ajay.

OnepupoBarh NOHATUAMU: APAILIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TNIOCKOCTEH.

KnaccudunupoBaTs B3aMMHOE PACHOIOKEHHUE MPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JIBYTPAHHBIA yroj, I'paHU JIBYTPaHHOTO yrja, peOpo JBYTpaHHOTO
yIJi1a; IMHEHHBINA yroi JBYIrPaHHOIO yIJia; TpajlyCHas Mepa JABYTPaHHOTO yrIJja.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHMK, BBINYKIBIA W HEBBINYKJIBIH MHOTOIPaHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUJIBI MHOIOTPAaHHUKOB (MMpamMuia; MHOpU3Ma, MPSIMOYTOJIbHBIN
napajuiesnienumnesn, Kyo).

KnaccuduupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBAaHUS ISl KiacCH(PUKAIUU (BBITYKIIbIE H
HEBBIMTYKJIBIE MHOTOTPAaHHHUKH; TPAaBWIIbHBIE MHOTOTPAHHUKH; TPSMBbIE W HAKJIOHHBIC TPH3MBI,
napasuJiesIeuIe /1bl).

OnepupoBaTh NOHATUSAMU: CEKYILAs INIOCKOCTb, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/1 CIIEI0B.

Crpouth ceyeHHs] MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBINOJHSATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHU3Y.

Pemare 3a7auM Ha HaXOXXJICHHME T€OMETPUYECKMX BEJIMYMH MO 00paslaM WIM alropuTMam,
MIPUMEHSISI U3BECTHBIE aHAIUTUYECKUE METO/IbI IIPH PELICHUH CTaHIApTHBIX MaTeMaTUYECKUX 3ajad Ha
BBIUHCJICHHE PACCTOSHUN MEXAYy ABYMs TOYKaMH, OT TOYKHM JI0 MPSAMOM, OT TOYKU 1O IJIOCKOCTH,
MEX]Y CKPELIUBAIOIUMHUCS MPSIMBIMH.

Pemare 3a7auM Ha HaXOXXJICHHME T€OMETPUYECKMX BEJIMYMH MO Oo0paslaM WIM alropuTMam,
MIPUMEHSISI U3BECTHBIE aHAIUTUYECKUE METO/IbI IIPH PELICHUH CTaHIApTHBIX MaTeMaTUYECKUX 3ajad Ha
BBIUHCJICHHE YTJIOB MEXAY CKPEIIMBAIOIIUMUCA NMPSAMBIMH, MEXAY MPSAMON U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruucnate 00BbEMBI M IUIOMIAAM MOBEPXHOCTEH MHOTOIPAaHHMKOB (IpU3Ma, NHpamMHaa) C
MPUMEHEHUEM (QOPMYJ; BBIYUCIATH COOTHOLIEHUS MEXAY IUIOMIAIIMU IOBEPXHOCTEH, 0O0bEMaMu
MO0I00HBIX MHOTOI'PAaHHUKOB.

OnepupoBarh MOHATUAMHU: CUMMETPHs B POCTPAHCTBE; LEHTP, OCh U INIOCKOCTh CUMMETPUU;
LEHTP, OChb U TNIOCKOCTh CUMMETPHH (DUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX QUrypax, npeacTaBIeHHYIO Ha YepTEKaxX U pUCYHKaX.

[IpumensaTs  reomerpuueckue  (akThl Ui pELICHUS  CTEPEOMETPUYECKHX 33724,
MPEIoIararolluX HECKOJIbKO 1IaroB PeIIeHHs, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[IpumensTH mpocTeiiine NporpaMMHbIE CPEJICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBbI
MIPU PEICHUN CTEPEOMETPUUECKUX 3a/1ay.

[IpuBOAUTH MpUMEPHI MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOAE U KU3HH, pACIO3HABAThH
IIPOSIBJIEHUE 3aKOHOB '€OMETPHUU B UCKYCCTBE.

[IpuMeHATh MOSyYEHHbIE 3HAHMS Ha MPAKTUKE: AaHAJIM3UPOBATh pEalbHbIE CHUTYyallUd M
IPUMEHATh U3yYEHHbIE TMOHATHS B IIPOLECCE MOMCKA PEIICHUs MaTeMaTHUYeCKH CQOpMYJINPOBAaHHON
npoOJIeMBbl, MOJICIMPOBATh pealibHbIe CUTYAIlMM Ha S3bIKE T'€OMETPHUHU, HCCIIEAOBATh MOCTPOCHHBIE
MOJICIM C HCIIOJIb30BAaHUEM TE€OMETPUUYECKUX IOHATHH M TeopeM, ammapara anreOpbl; pelaTh
IIPAKTUYECKHE 3aJ]aui, CBA3AHHBIE C HAXOXKIEHUEM I'€OMETPHUUECKUX BEJTUYUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB M TeM JaekTpoHHbIe (HU(pPOBbHIE) VIIB
KoHnTpoJubH IIpakTHYeck
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
ble padoThbI ue padboThbl
bubmuoreka [JOK
1 B 1
BEICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37 | 3.1.2
IIpsiMBIE U INIOCKOCTH B ITPOCTPAHCTBE. bubnnorexa [HJOK 14
2 . 12 1
[MapaymienbHOCTh MPSIMBIX U TIOCKOCTEH https://m.edso0.ru/1c209e37
3 [leprieHIUKYIAPHOCTD MPSIMBIX U 12 bubnnoreka [JOK 14
IUTOCKOCTEH https://m.edso0.ru/1c209e37
4 VYTIbl MEXKIY TPSIMBIMU U TUIOCKOCTSIMH 10 1 Bubmiorexa LIOK 2
AV TP https://m.edso0.ru/1c209e37
bubnuorexa [JOK 3.1.10
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
bubnuotexa [JOK 3.2
. 1
0 OOBEMBI MHOTOpAHHHIKOD o https://m.edsoo.ru/1c209e37
IloBTOpEHUE: ceueHusl, paCCTOSHUSA U bubnnoreka [JOK
7 4 1 4111
YIJIBI https://m.edso0.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 68 5 0
I[NPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoimuecTBo Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka
n/m 4acos u3ydeHusi | oOpa3oBaTebHbIE PeCypChl
OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IPSIMast, IIOCKOCTb,
1 H P 5 P P 5 1 bubnuoreka [IOK
npoctpancTBo. [IpaBuina n3o0paxkeHus Ha pUCyHKaxX: U300paKEHUS
pocip . P P PHEYH P https://m.edsoo.ru/aecc77cd
IUIOCKOCTEH, apaiesIbHbIX NPSAMBIX (OTPE3KOB), CEPEIMHbI OTPE3Ka
5 [TonsATHA: IEpeceKaronIMecs IIOCKOCTH, ITEPECEKAIOIIMECS IIpsIMas U 1 bubnnorexa [HOK
IJIOCKOCTb https://m.edsoo.ru/2d8a9c99
[TonsATHA: IEpeceKaronIMecs IIOCKOCTH, ITEPECEKAIOIIMECS IIpsIMas U bubnnorexa [JOK
3 1
IJIOCKOCTb https://m.edso00.ru/db685e73
4 3HaKOMCTBO C MHOTOI'paHHUKaMH, H300pa’keHHEe MHOTOI'PaHHUKOB 1 bu6nuoreka [IOK
Ha PUCYHKaX, Ha TIPOCKIIMOHHBIX YepPTeKax https://m.edso0.ru/a63959d
5 HauanbHble cBeieHus 0 KyOe U mupaMusie, X pa3BEPTKU U MOJIEIH. 1 bubnuoreka [IOK
CedeHuss MHOTOIpaHHHUKOB https://m.edsoo.ru/b30dff38
5 HauanbHble cBeieHus 0 Ky0Oe U mupaMue, X pa3BEPTKU U MOJIEIH. 1 bubnuoreka [IOK
CedeHuss MHOIOIpaHHUKOB https://m.edsoo.ru/3d8ffd32
7 [TonsiTe 06 akCHOMATHUYECKOM MOCTPOEHUU CTEPEOMETPHH: 1 bubnnorexka [JOK
AKCHOMBI CTEPEOMETPHHU U CIICACTBUS U3 HUX https://m.edsoo.ru/Occ5c4fe
8 [TonsiTre 06 akCMOMaTHUYECKOM MOCTPOEHUU CTEPEOMETPHH: 1 bubnnoreka [JOK
AKCHOMBI CTEPEOMETPHHU U CIICACTBUS U3 HUX https://m.edsoo.ru/239c8cb4
9 [TonsiTHE 006 AKCHOMATHYECKOM MOCTPOCHUU CTEPEOMETPHUU: 1 bubnuorexa [IOK
AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX https://m.edso0.ru/65c6b106
bubnuorexa [IOK
10 BxonHasi KOHTpPoOJILHAA padoTa. 1 1

https://m.edsoo.ru/258fc245
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BzanmHuoe PACIIOIOKCHHUC IIPSAMBIX B IIPOCTPAHCTBEC!

bu6mmoreka [IOK

1 HepeCEeKarOIINECs, MapaIeIbHbIE U CKPEIIMBAIOIIUECS TPSIMBIC https://m.edso0.ru/1a2520f6
12| naputneasatac e Mpoctyaverse: apasemoRTS TEx BuGmonesa LIOK
https://m.edsoo.ru/93ad36b3
HPSAMBIX
13 ITapajueIbHOCTB IPSIMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE: bubmmoreka [IOK
[MapayuienbHOCTh MPSIMOM U TFIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYTIibl ¢ COHANPABICHHBIMUA CTOPOHAMH Bubmiorexa LIOK
https://m.eds00.ru/9f4071b9
15 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE BH6H_HOTeKa Hox
https://m.edsoo.ru/fe733862
16 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE BH6H_HOTeKa Hox
https://m.edso0.ru/2935a9a0
17 [TapamneabHOCTh TNIOCKOCTEHN: MapajuieIbHbIE TNIOCKOCTH bubmmoreia LIOK
https://m.edso0.ru/2e18f255
18 CBoiicTBa mapayIeIbHBIX TIIOCKOCTEH Brbmiorexa LIOK
https://m.edso0.ru/e504d656
19 [Tpocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPASIP, bubnuoreka [IOK
Ky0, mapayiesenure https://m.edso0.ru/4a28dc02
20 [Toctpoenune ceuennit Bubamorexa [OK
https://m.edsoo.ru/1d434d0f
21 IToctpoenune ceuennit Bubmotexa LIOK
https://m.edsoo.ru/ec26fe5d
29 KonTponbhas pabota no teme "lIpsmMble 1 MI0CKOCTH B bubanorexka [JOK
npoctpancTse. [lapaieabHOCTh MPSIMBIX U TUIOCKOCTEH " https://m.edsoo.ru/9a0a9e56
93 [lepneHAUKyYISIPHOCTD MPSAMOM U TUIOCKOCTH: MEPIEHUKYIISIPHBIE bubnnorexa [JOK

IpsIMbl€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d
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bu6mmoreka [IOK

24 [Ipsimble napamienbHble U NEPIEHINKYIISPHBIE K INIOCKOCTH httos://m.eds00.ru/0acl 1c95
25 [Tpsimble napanienbHble U NEPIEHAUKYISPHBIE K IUIOCKOCTH bubmorexa LIOK
https://m.eds00.ru/ba545966
26 [Tpu3Hak neprneHuKyIIpPHOCTH IPSIMON U INIOCKOCTU Bubmorexa LIOK
https://m.edsoo.ru/f85bfc46
27 [Tpu3sHak neprneHuKyIIPHOCTH IPSIMOM U INIOCKOCTU bubamorexa IOK
https://m.eds00.ru/79165d15
28 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH BH6H_HOTeKa Hox
https://m.eds00.ru/635c5087
29 Teopema o0 psAMON NEPIEHANKYIAPHON INIOCKOCTH BH6JI_HOTeKa LoK
https://m.edsoo.ru/bd3745f8
30 KonTpoJsbHas pa6ora 3a | moxyroamue. BH6JI_HOTeKa LoK
https://m.edso0.ru/7d18834b
31 [lepneHauKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10 TUIOCKOCTH, bubnnorexka [JOK
paccTosHUE OT MPSIMOWA 70 TMIIOCKOCTH https://m.edso0.ru/33c477d3
39 [leprieHAUKYNIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, bubnuoreka [IOK
paccTosHUE OT MPSIMOM 10 TIOCKOCTH https://m.edsoo.ru/66fefadd
33 [leprieHAUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, bubnuoreka [IOK
paccTosHUE OT MPSIMOM 10 TIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [lepneHauKyIsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, bubnnorexka [JOK
paccTosIHUE OT MPSAMOM 0 TIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY MPSMON U IIIOCKOCTHIO Bubmiorexa LIOK
https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO yIia Bubmorexa LIOK
https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO yIia bubnuorexa [IOK



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce

https://m.edsoo.ru/c7c777ed

38 IlepneHquKyISIpHOCTD MIJIOCKOCTEM: IPU3HAK IIEPIICHIUKYIIAPHOCTH bubmmoreka [IOK
JIBYX TUIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [leprieHAMKYISPHOCTD MJIOCKOCTEM: IPU3HAK MEPICHANKYISIPHOCTH bubmuorexa [JOK
JIBYX TUIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [leprieHAMKYISIPHOCTD MJIOCKOCTEM: IPU3HAK MEPICHANKYISIPHOCTH bubmuorexa [JOK
JBYX IJIOCKOCTEM https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX MepHeHIUKYIIpax bubmorexa LIOK
P P PHEHAIYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepHeHIUKYIIpax Bubnuorexa LIOK
P P PHEHAMICYTD https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEepPHEHANKYIISIpax Bubnuorexa LIOK
P P PHEHAMICYTD https://m.eds00.ru/9f246736
m KonTponbhas pabota no temam "lleprnieHANKYIIPHOCTD MPSIMBIX U bubnnoreka [JOK
rtockocteit" u "Y Tl MeXILy IPSMBIMH U TUIOCKOCTSIMH" https://m.edso0.ru/5b971ef3
IT
T e
yE y P > PA3Bep https://m.edsoo.ru/2d24e873
MHOTOIpaHHHUKA
46 [Ipu3ma: n-yronbHas npu3Ma; FpaHU U OCHOBAHUS IIPU3MBbL; IpsMast bubnunoreka [JOK
Y HAaKJIOHHAs TIPU3MBI; OOKOBas U MOJIHAs TOBEPXHOCTD MPU3MBbI https://m.edsoo.ru/b4ad63ad
47 [Tapannenenunes, TpSMOYTOJIbHBIN MTapaJlJICJICIUIIC] U €r0 CBOMCTBA Bubnuorexa LIOK
P SR P A https://m.edsoo.ru/8a7be683
IT :n- ;
I o
) P PAVITIRL TP https://m.edsoo.ru/fblcd0a5
yceu€HHas TUpaMuIa
49 [IpaBuIBHBIE MHOTOTPAHHUKH: TIOHSITHE MPABUIBHOTO bubnnorexa [JOK

MHOI'OI'paHHHUKA, ITPaBUJIbHAA IIPpHU3Ma U IIpaBUJIbHAA IIUpaMUuaa,

https://m.edso0.ru/074c8865
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MpaBUJIbHAS TPEYTOJIbHAS MUPaMUIa U IPaBUIBHBINA TETPadaAp; Kyo

HpeI[CTaBJIeHI/Ie O IpaBUJIbHBIX MHOI'OI'PpAaHHUKAX: OKTA3Ap,

bubmuorexa [JOK

50
JOJICKA’IP U KKOCAdIP. https://m.edsoo.ru/a0fdd5bf
C :
N S BuGorexa LIOK
p ’ ’ p pamuzax, https://m.edsoo.ru/b9e777d9
Hapanﬂeﬂennneﬂax, HpaBI/IJ'IBHLIX MHOI‘OFpaHHI/IKaX
52 BBI‘II/ICJ'IGHI/IC SJICMCHTOB MHOI'OI'PAHHUKOB: 66 a, JuaroHaJin JIBI BI/I6J'II/IOTCK3 HOK
P - pebpa, A YT https://m.edsoo.ru/6cdbecef
I1 0 7 7| 7!
53 | mpusme, froats ocHoRAHI, Te0pema © GoxoRof HoBepXHOCTH BuGorexa L1OK
p o tan » TEOP p https://m.edso0.ru/37d84157
HpHMOI/I HpI/IBMBI
I1 0 7 7!
54 | nupasnu, Teopona 6 MoK Goxool HoBEpXHoCTH yeeEHO BuGorexa L1OK
PaMHIbL, TCOP Ha p y https://m.edsoo0.ru/5603e30b
HI/IpaMI/II[BI
55 KoutponbsHaas padora o reme "MHOTOrpaHHUKHA" bubmorexa HOK
OHTPO pabo O TeMe ororp https://m.edsoo.ru/a95f5c04
bu6mmorexa [IOK
56 I1 0 00BE
OIATHE 0D 0DBEME https://m.edsoo.ru/7ad0020b
bu6mmoreka [IOK
57 O0nBé
PEM ITHPAMH/L! https://m.edso0.ru/235171b3
58 O0BEM TUpaMuIBI Bubmmorexa LIOK
pavuit https://m.edsoo.ru/fA7dfefd
59 O0BEM TUpaMUIBI Bubmmorexa LIOK
paMi https://m.edso0.ru/79¢10312
bu6mmorexa [IOK
60 O0nBe
HEM ITHPAMHIET https://m.edsoo.ru/2faadc3f
61 O0BEM IPU3MBI bubmuotexa [JOK
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bubmuorexa [JOK
62 O0Be 1
PEM TIPHEMET https://m.eds00.ru/1e053890
bu6mmoreka [IOK
63 O0nBe 1
PEM TIPHEMEL https://m.eds00.ru/482d3f51
bu6mmoreka [IOK
64 K 0 I . 1
OHTPOIBHAN pabota 33 11 HOyroaue https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE cCucTeMaTH3anus 3Hanui. [locTpoeHue bu6mmoreka [IOK
65 . 1
CCYCHHI B MHOTOTPaHHHKE https://m.edso00.ru/098bedad
[ToBTOpeHue, o0o0IIeHNE cUCTeMaTH3aIMs 3HaHWi. Beruncienne
66 ACCTOSTHUI: MEXK BYMS TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOYKH 1 Bubnuorexa LIOK
P ' AV ABY ’ A0 TP ’ https://m.edsoo.ru/f7792bad
JI0 TIJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMHUCS MIPSIMBIMU
67 IIpomexyTounas nTorosasi arrecranus 3a kype 10 kinacca 1 bubnnorexa [HOK
(KOoHTpOIBLHOE TecTHPOBaHUe B (popmate EI'D). https://m.edso00.ru/b9146bc0
[ToBTOpeHue, 00001IeHNe cucTeMaTH3alus 3HaHui. Beruucnenue
68 JIOB: MEXAY CKPEIIUBAIOIUMUCS MPAMBIMHU, MEKIY IPSIMOH H 1 bubmmorexa LOK
YHIOE: AY CRpett t P ’ A TP https://m.edso0.ru/56765e8b
TUIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB MEXKY TIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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