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|. COAEP KAHUE YYEBHOI'O IIPEJIMETA

10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpud. Touka, mpsimasi, INIOCKOCTb, IpocTpaHcTBO. [lonsTue 06
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3auMHOe pacrnosio)keHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIUecs, MapaulelbHbIE U
cKpemuBawpIuecss npsMble. [lapamnenbHOCTh HpsAMBIX W IUIOCKOCTEH B IPOCTPAHCTBE:
IapaJuleIbHbIEC MIPSAMBIE B IPOCTPAHCTBE; MAPAJLIEIBHOCTD TPEX MPAMBIX; 1APAJUIEIBHOCTD IPSIMOU
U IUIOCKOCTH. YIUIBI C COHAIIPABJICHHBIMU CTOPOHAMHM; YroJI MEXAY IPSMBIMUA B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEW: MapajulesibHbIE IJIOCKOCTH; CBOMCTBA MAapajuIeNIbHBIX IIOCKOCTEH.
[Ipocreiiimue mnpocTpaHCTBEHHbIE (UTYpPhl HAa IUIOCKOCTH: TETpajdap, KyO, MMapaienenumne];
MMOCTPOEHUE CEYEHHUI.

IlepneHquKyISIPHOCTD NMPSMOM U IJIOCKOCTH: NEPIEHAMKYJIPHBIE IIPSIMbIE B IIPOCTPAHCTBE,
NpsiMblE MapajulelibHble W NEPIEeHAUKYJISpPHbIE K IUIOCKOCTH, NPU3HAK IEPIEHIUKYISIPHOCTH
NPsIMOM U IUIOCKOCTH, TEOPEMA O MPAMON MEPHEHANKYJISIPHON MIOCKOCTH. YTJIbl B IPOCTPAHCTBE:
Yroa MEeXAy OpsIMOM M IUIOCKOCTBIO; IBYTPaHHBIM yroy, JIMHEHMHBIA YroJl JBYTPAaHHOIO yrija.
IlepnenuKyisip ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE OT MPSMOU 0
IUIOCKOCTH, TPOEKIUsi (UTYpbl Ha IUIOCKOCTh. [leprneHAuKyIIpHOCTh IUIOCKOCTEH: TpHU3HAK
NEePHEHANKYIISIPHOCTH ABYX II0cKocTei. Teopema o Tpéx neprneHauKymispax.

MHuororpanHuKu

IIoHsiTHE MHOTOIPAaHHKMKA, OCHOBHBIE 3JIEMEHTBHl MHOTOI'PAHHMKA, BBITYKJIBIE M HEBBIITYKJIBIE
MHOTOI'PAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrosnbpHas npu3Ma; TpaHU U OCHOBAHUS
OpU3MBI, TpsiMasi W HAKJIOHHAS TMPU3MBI; OOKOBass H TONHAS TOBEPXHOCTh IPHU3MBI.
[Tapannenenunen, NpsAMOYIOJbHBIM Napajulelenunes U ero cpoucra. llupammpa: Nn-yrosbHas
nupaMujia, TPaHW M OCHOBAaHHWE NHpaMUbl; OOKOBas M IOJIHAS TIOBEPXHOCTh IMHUPaMUJBbI;
NpaBWIbHAasg M YyCeu€HHas MNHUpaMuAa. OJIEMEHThl TMpu3Mbl U nupaMmuisl. [lpaBuibHbIe
MHOTOTPAaHHUKU: TOHATUE IPABWIBHOIO MHOTOIPAaHHUKA; MPABUJIBHAS IpU3Ma U IpaBUIIbHAs
NUpaMuJIa; PaBUIIbHAS TPEYTOJbHAS MUpaMUAa U MPaBUIbHBIN TeTpadrap; kyo. [IpencraBnenue o
MPABUJIBHBIX MHOTOTPaHHHUKAX: OKTadp, 10AeKadAp U ukocadap. CedeHus Npu3Mbl U TUPaMUIbI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, HPSIMOW, IUIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napauienenuneaax, NpaBuiIbHbIX MHOTOTPAHHUKAX.

Bbruucrnenue 31eMEHTOB MHOTOIPAaHHHMKOB: pEOpa, nuaroHanu, yribl. [liomans OokoBoit
MOBEPXHOCTU U MOJIHOM MOBEPXHOCTU MPSMOI MPHU3MBI, TUIOIIA s OCHOBaHUM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH U IMOBEPXHOCTU MPaBUIBHOMN
MUPaMUJIBI, TEOpEMa O TUTOIIAM yceu€HHoU nmupaMusl. [lorstre 06 06béMe. OOBEM mHUpaMuUIbI,
MIPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMIAAIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC
Tesa BpaleHus
[{uinHapuyeckass MOBEPXHOCTb, O00pa3ylolue LUIMHIPUYECKOH IOBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTU. LlummHap: ocHoBaHUS M OOKOBas MOBEPXHOCTb, OOpasyromas U
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.



Konunyeckass moBepXHOCTb, 0Opa3yroliue KOHHYECKOW IOBEpXHOCTH, OCh M BEpIIMHA
KOHHUYECKOW 1moBepxHOCTH. KoHyc: ocHOBaHME M BeplIrHA, 00pa3yromas ¥ 0Chb; oA b OOKOBOI
U TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3ylollue W BBICOTA; OCHOBaHUS U OOKOBas
MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AWAMETp; IUIOIIAAL MMOBepXHOCTU cdephl. B3aumuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepol.

N3o00pakeHue e BpalieHus: Ha II0CKoCcTU. Pa3BEépTka LUIUMHIpA U KOHYCA.

KomOunanuu e BpaieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJI0 chephl;
cdepa, BliMcaHHAasi B MHOTOTPAHHUK, UJIM TEJIO BPAIllCHUS.

[Torsitne 006 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
IPSIMOYTOJIBHOTO Mapajuieenunena u cieactsus u3 He€. O0béM nmimHapa, konyca. O0bEéM mapa
U TUIOIIAb ChepBhl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAIASIMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss nwiMHApa (MapajuleIbHO H  TMEPHEHIUKYISIPHO OCH), CEYEHHUsT KOHyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CEUeHUs I1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B npocTtpaHcTBe. Cl0KE€HUE U BBIYMTAHHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasnokeHue BekTopa mo TpEM HEKOMIUIAaHApHbIM BekTopaM. [IpaBuio
napajuienenunena. Pemenue 3amay, CBA3aHHBIX C MPUMEHEHUEM MPAaBWII JIEUCTBUN C BEKTOPAMHU.
[TpsmoyronbHas cuctemMa KOOpAMHAT B pocTpaHcTBe. Koopauuate! Bektopa. [Ipocreiimue 3agaun
B KOOpJMHATax. YToJl Mexay BekropaMu. CKallipHOE MTPOU3BEACHNE BEKTOPOB. Boruncnenue yrios
MEXIy TPSAMBIMA ¥  IUIOCKOCTSMH. KOOpAWHATHO-BEKTOPHBIH METOJ TMPH  PEIICHHU
reOMEeTPUYECKUX 3a/1ay.



. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOTI'O IIPEIMETA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaTbl OCBOEHHUS MPOrpaMMbl ydyeOHOro mnpeamera «MaTemaTuka»
XapaKTepU3yOTCS:

I'pa:kianckoe BOCIUTAHHMe: CPOPMHPOBAHHOCTBHIO TPAXKAAHCKOW MO3UIMH 00YJarOmIErocCs
KaK AaKTUBHOTO M OTBETCTBEHHOIO UYJ€Ha pPOCCHMCKOro o0O0IlecTBa, NPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (DYHKIMOHUPOBAHUSA PpA3IMUYHBIX CTPYKTYp, SBJIEHUH, NpoLELyp
IpaXkJJaHCKOTr0 0011ecTBa (BBIOOPHI, OIPOCHI U IIpP.), YMEHUEM B3aUMOJICHICTBOBATh C COLUAILHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMH U HA3HAYCHHUEM.

IlaTpuoTnyeckoe BOCHMTAHUE: CPOPMHUPOBAHHOCTBIO  POCCHHCKOM  TpakJaHCKOH
UJICHTUYHOCTH, YBaXXEHUS K NPOLUIOMY M HACTOSAIIEMY POCCHHCKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOILEHUEM K JIOCTHKEHHUSM POCCUHCKUX MAaTEeMaTHUKOB U POCCUHCKOM MaTeMaTHYECKOW IIKOJIbI,
K UCTIOJIb30BAaHUIO 3TUX JOCTIKEHUH B IPYTrUX HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS: OCO3HAHMEM TyXOBHBIX LIEHHOCTEH POCCHICKOTrO
Haposa; c(OPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MOBEACHHUS, CBI3aHHOIO C
IPAaKTUYECKUM IPUMEHEHHEM JOCTM)KEHUH HayKd U JAEATENbHOCTBIO YYEHOr0; OCO3HAHUEM
JMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOHYNBOTO OYyIyIIETO.

JcTeTHYeCcKoe BOCHUTAHME: 3CTETUYECKHMM OTHOIIEHHMEM K MHpPY, BKJIKOYas AICTETUKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peleHHiH, paccyxkaeHui;
BOCIIPMMMYHMBOCTBIO K MATEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUI0B HCKYCCTBA.

®dusznyeckoe BOCMHUTAHHE: CHOPMUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MaTeMaTHUECKHe
3HaHMS B MHTEpecax 3J0poBOro M Oe3zomacHOro oOpa3a >KW3HM, OTBETCTBEHHOTO OTHOLIEHMS K
CBOEMY 3/I0pOBBIO (310pOBOE MUTAHKE, COANAaHCUPOBAHHBIM PEXXUM 3aHATHH U OTJbIXA, PETYIISIpHAs
¢u3uyeckass aKTUBHOCTB); (DU3MUYECKOTO COBEpPUICHCTBOBAHHUSA, IPH 3aHATHAX CHOPTHBHO-
037I0POBUTEIILHON JEATENBHOCTBIO.

TpyaoBoe BocnuTaHMe. TOTOBHOCTbIO K TPYyJy, OCO3HAHHWEM IIEHHOCTH TPYIOJIIO0US;
MHTEPECOM K pa3IMyHbIM cepam MpodhecCHOHAIBHON AeITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKONW U
e€ MpPUIOKEHMSIMH, YMEHHMEM COBepLIaTh OCO3HaHHbIM BbIOOp Oyaymeidl mnpodeccun u
peann30BbIBaTh  COOCTBEHHBIE JKM3HEHHBIE IUIaHBl; TOTOBHOCTBIO U  CIOCOOHOCTBIO K
MaTeMaTHYeCcKoOMy OOpa30BaHHIO U caMOOOpa30BaHUIO HA MPOTSKEHUU BCEH MKU3HU; TOTOBHOCTHIO
K aKTUBHOMY YYaCTHIO B PEIICHUU IPAKTHUUECKUX 33/1a4 MAaTEMAaTUYECKON HaIIPaBI€HHOCTH.

JKOJI0THYecKoe  BOCHHUTAHHE:  C(HOPMHUPOBAHHOCTBIO  JKOJIOTUYECKOM  KYJIBTYpHI,
MOHMMAHUEM BIIMSHUSA COLUAIBHO-DKOHOMUYECKMX TMPOIECCOB Ha COCTOSHUE MPUPOAHON U
COLIMAJILHOW CpPEeJbl, 0OCO3HAHNEM TJI00aTbHOIO XapaKkTepa SKOJIOIMUECKUX MpobieM; oprueHTaluen
Ha NMPUMEHEHUE MaTeMAaTUYEeCKUX 3HAHWW Ui pEelIeHHus 337ad B OOJACTH OKpPYKaIoUIeW Cpeibl,
IUTAHUPOBAHMS TIOCTYIIKOB U OLIEHKHM UX BO3MOJKHBIX TIOCJIEICTBUN Il OKPYKAIOIIEH CPEJIBI.

LennocTn HAY4YHOI'0 NMO3HAHUA:____ c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKd W OOILIECTBEHHOW MpPaKTUKH,
NOHUMaHMEM MAaTeMaTHYeCKOM HayKH Kak c¢epbl YelIOBEUYECKOH JesATeNbHOCTH, 3TaloB €&
pa3sBUTHA M 3HAUYUMOCTU JJIs Pa3BUTHUsS LUBWIM3ALMM; OBJIAJCHUEM S3BIKOM MAaTEMAaTUKH U
MaTeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM II03HAHHUS MHUPA; TOTOBHOCTBIO OCYILECTBIATh
IPOEKTHYIO M UCCIIE0BATENIbCKYIO 1EATEbHOCTh MHANBUYAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI
MertamnpenMeTHbIe pe3yabTaThl OCBOCHUSI MPOTrpaMMbl yueOHOro mpeamera «MaTemaTuka»
XapaKTEepU3YIOTCS OBJIAJICHUEM  YHUBEPCAIbHBIMU nosnasamenbHviMu oeticmeusamu,



VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — Pe2VAAMUBHbIMU
OelcmeusIMu.

1) Vuusepcanvnvle nosnasamenvuvle Ociicmsus, obecneuusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NpOoYecco8 odyuarwuxcsi (oceoenue Memooo8 NOSHAHUS OKPYHICAIOUe20 Mupa;
npUMeHeHUe 102UHEeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue AecTBUSA:

BBISBIIITh M XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKU MaTeMaTHYECKUX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAY MOHATHAMU; (OPMYIMPOBATH OIPEICICHUS IOHITUH;
yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKALMK, OCHOBaHUA Ul 0000LIeHUs U
CpPaBHEHUs1, KPUTEPUU IIPOBOJMMOIO aHAJIU3A;

BOCIIPHHUMATh, (POpMynupoBaTh U NpeoOpa3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIC H
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IUE; YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOpEUMs B (akTax,
JAHHBIX, HAONIONECHUAX M YTBEPXKIEHUSAX; MpeayiaraTb KPUTEPUM JUISL BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeJIaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, NECAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIFOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CaMOCTOSITENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIEHUH (TpsMbIE U
OT IPOTUBHOTO), BHICTPAWBATh ApIyMEHTAIUIO, IPUBOJUThH MPUMEPHI U KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHSI U BBIBObI;

BbIOMpATh crocod pemeHus y4yeOHOW 3ajaum (CpaBHHUBAaThb HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HanOojiee MOAXOASIIMN C Yy4ETOM CaMOCTOSATEIbHO BBIIEICHHBIX
KpUTEPUEB).

Bba3oBbie nccienoBarenLCcKue 1eHCTBUS:

MCIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATENLCKUM HHCTPYMEHT MO3HaHUs; (OPMYyIHPOBAThH
BOTIPOCHI, (UKCUPYIOITUE MMPOTHBOPEYNE, MPOOIEeMy, yCTaHABINBAThH HCKOMOE H JaHHOE,
(opMUpPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIUIO, MHEHHUE;

MPOBOAWTH CAaMOCTOSITEIBHO CIUIAHHUPOBAHHBIA  OKCIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eckoro oOBeKTa, SBJIEHHS, IMpolecca,
BBISIBJICHUIO 3&BHCPIMOCTCI>1 Memz[y O6”I)€KTaMI/I, SABJICHUAMU, HpOHCCCﬂMI/I;
CaMOCTOSTEIILHO (POPMYITHUPOBATH OOOOIICHHS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEASHHOTO
HAOIO/IEHUs, WCCIICJIOBAHMSI, OIEHUBATh JOCTOBEPHOCTHh IOMYYEHHBIX PE3YIbTATOB,
BBIBOZOB M 000O0IIEHNH;

HpOFHOSI/IpOBaTB BO3MOXXHOC pa3BI/ITI/Ie HpOHCCCﬂ, a TAKXXEC BbBIIBUT'AThb Hpe)IHOJ'IO)KeHI/ISI 0
€ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Pabora ¢ nnopmanmeii:

BBISBJISITH ACPUIMTHI HH(DOPMALIUU, TAaHHBIX, HEOOXOJUMBIX I OTBETA HA BOIPOC M IS
peleHus 3a1auu;

BbIOMpaTh MHPOpPMAIMI0 U3 HCTOYHHUKOB pPa3jMYHbIX THUIOB, AaHAJU3UPOBATbH,
CUCTEeMATU3UPOBATh U HWHTEPIPETHPOBATh HHPOPMAIMIO PA3TMYHBIX BUIOB U (HopM
MPEJICTaBICHHUS,

CTPYKTYpUPOBaTh  MH(POPMAIUIO, TPEACTABIATH €€ B  pasiUYHBIX  (opMmax,
WJUTFOCTPUPOBATH TPaPUIECKH;

OLICHUBATh HAAEKHOCTh HMHPOPMALMU MO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUAM.

2) VHusepcanvHvle KOMMyHUKamueHnvle Oelicmeus, 00ecnedusarom coopmuposanHocns
COYUANBHBIX HABLIKO8 00YUAIOUWUXCSL.
Oomenmne:



BOCIIPHHUMATh ¥ (OPMYIHUPOBATH CYXJIEHUS B COOTBETCTBUU C YCJIOBHUAMHU U HEISMHU
OOIIeHus; SICHO, TOYHO, TPAMOTHO BBIp@XaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, JaBaThb IMOSICHEHMS 10 XOAY PELIEHUs 3aJa4yd, KOMMEHTHPOBATh
IIOJIy4YEHHBIH PE3yJIbTaT;

B X0/i¢ OOCY)XIEHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbI, IPOOIEMBI,
pelaeMoil 3ajjaur, BBICKA3bIBATh MJIEU, HALIEJICHHBIE HA MOMCK PEIICHHUS; COIIOCTABIATH
CBOHU CY)KJEHMS C CYKJIEHUSIMU JAPYIMX YYaCTHHUKOB JHajora, OOHapyXHBaTh paziIuuue U
CXOJCTBO TMO3ULMUI; B KOPPEKTHOH ¢opme (GOpMyIHpOBaTh pPA3HOIIACHS, CBOM
BO3PaKCHUS;

IPEJCTaBIISITh PE3YyNbTAaThl PELICHUS 3aJadyM, SKCIEPUMEHTA, HMCCIEN0BaHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C Y4ETOM 3a/1ad TNPE3EHTALUU U
0COOEHHOCTEH ayTUTOPHH.

CorpyanunuecTBo:

INOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIMBUIYaIbHOW pabOThl MPU
pelleHny y4eOHBbIX 3aJad; MPUHUMAaTh L€lb COBMECTHOH NEATENbHOCTH, IIAHUPOBATh
OpraHu3alMl0 COBMECTHOW paloThl, pacHpeAensTb BUAbl paboT, JOroBapUBAThCH,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001ATh MHEHUS HECKOJIBKUX JIFOACH;
y4acTBOBaTh B TPYHIOBBIX (opmax paboTsl (00CYKAeHHs, OOMEH MHEHHH, «MO3TOBBIC
LITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YAaCTh PaOOThl U KOOPIAUHUPOBATH CBOU JEHCTBUS C
JPYTUMH 4I€HAaMH KOMaH/bl; OLEHUBATh Ka4yeCTBO CBOETO BKJIaZa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

3) Vuueepcanvhnvie pecynsamuenvie Oeticmeus, obecneuugaiom GopmMuposaHue CMvlCIO8bIX

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PELIEHUS 3aJjauH, BEIOUPATh CIIOCO0 peIIeHus ¢ yYETOM
MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PELIEHUI ¢ yu€TOM HOBOM MHQOpMAIIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMH MIO3HABATENILHON peduIeKCHU KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUI
U MBICIUTENBHBIX TPOLECCOB, MX PE3yJbTaTOB; BIAJETh CHOCOOAMHU CaMOINPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U pe3yJIbTaTa PEHICHUs MaTeMaTHIeCKOM 3a1auu;

NpeIBUIETh TPYIHOCTHU, KOTOpPhIE MOTYT BO3HHMKHYTh NpPU PEIIEHUHU 337ayd, BHOCUTH
KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HalJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa MLEIM U YCIOBUSAM, OOBACHATH NPUYUHBI
JTOCTHKEHUS UM HEJTOCTHXKEHUS Pe3yNbTaToOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI
10 KUIIACC
OnepupoBaTh MOHATUAMH: TOYKA, MPsAMasi, TNIOCKOCTb.
[IpuMeHATh aKCMOMBI CTEPEOMETPUM MU CIEIACTBUSA U3 HUX MPHU PEIIEHUH I€OMETPUUYECKHX

3a7ad.

OnepupoBaTh NOHATUAMU: NAPALIEIBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX U INIOCKOCTEH.

KnaccugunupoBars B3aMMHOE paclookKeHHUE NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATHSAMU: JIBYIPAaHHBIN yrojl, TPaHU JIBYTPAHHOIO yIia, peOpo ABYIpPaHHOIO
yria; JMHEHHBIA yroJl ABYTPaHHOIO YIUIa; FpagyCcHas Mepa IBYTpaHHOTO yrIJja.



OnepupoBarh TOHATUSMHU: MHOTOTPAaHHUK, BBINYKIBIA ¥ HEBBIMTYKIbI MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, MPABUIBHBI MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHHMKOB (IIHpaMHAA; TMPH3Ma, MPSMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccudumpoBaTs MHOTOTPAaHHUKH, BBIOMpAs OCHOBAHUS JJIs KIACCU(PUKAIUU (BBITYKIIBIE
Y HEBBIMYKIBIE MHOTOTPAaHHUKH, MPABUIbHBIE MHOTOTPAHHUKH; MPSMbIC U HAKIOHHBIC MPHU3MBI,
napauieIeTUuIe bl ).

OnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEYEeHUE MHOTOTPAHHUKOB.

OOBSACHATH MIPUHIUIIBI TIOCTPOCHUS CEUCHHI, UCIIONIb3YSI METOI CIIC/IOB.

CTpouTh CEueHUsI MHOTOTPAaHHUKOB METOJOM CIIEJOB, BBINOJHATH (BBIHOCHBIE) TUIOCKHE
YEepPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3aaun Ha HaXOXKJACHUWE TE€OMETPHUYECKUX BEIMYMH MO 0OpaslaM WU aJlfOPHTMaM,
NPUMEHSS U3BECTHBIC aHAIMTUYCCKUAE METO/IbI IPU PEIICHUU CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4
Ha BBIYUCIICHUE PACCTOSHUN MEXKIY ABYMS TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXTY CKPEITUBAIONTUMHUCS TPSIMBIMHU.

Pemrate 3a1aun Ha HaXOXKJACHUE TE€OMETPHUYCCKUX BEJIMYMH 10 00pas3liaM WM allfOpUTMaM,
NPUMEHSS N3BECTHBIC aHAIMTUYCCKUAE METO/IbI IIPU PEIICHUU CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4
Ha BBIYUCIICHHUE YIJIOB MEXIY CKPCIIMBAIOIIAMUCS TPSIMBIMH, MEKIY MPSMOA U TUIOCKOCTBIO,
MEXTy TUTIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Bbruuciiate 00bEMBI M IUIOIIAAM TTOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIPH3Ma, MMHUpPaMHIA) C
npuMeHeHHeM (OpMyJI; BBIUUCIIATH COOTHOIICHUSI MEXIy IUIOMIAJIIMU MOBEPXHOCTEH, 00bEMaMu
M0T0OHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh TOHATHSAMHU: CHMMETPHUS B TIPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTH
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh M WHTEPIPETHPOBATH HMH(OPMAIUIO O MPOCTPAHCTBEHHBIX
TEOMETPHUYSCKHUX (PUTYpPAX, MPEJACTABIICHHYIO HAa YepTekaxX U PUCYHKAX.

[TpumeHsTh  reoMmeTpudeckne  (BakThl  JUISI  PEHICHHWS  CTEPEOMETPUYECKHX  3ajad,
MPEMONIaraolIuX HECKOJIbKO IIAaroB pEIIeHUs, €CIU YCIOBHUS MPUMEHEHHs 3a/laHbl B SIBHOM
dopme.

[IpuMeHSTh TPOCTEUIINE IMPOTPAMMHBIE CPEJICTBA W  DJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPY PEIICHUU CTEPEOMETPHUECKUX 3a]1ad.

[TpuBoaUTE, TpUMEpPHl MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B TPUPOJE ©  SKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh TMONYYCHHBIE 3HAHWS Ha TPAKTHKE: aHAIM3HPOBATH pPeajbHBIC CUTyallud W
NPUMEHSTh  W3y4eHHBIC IOHATHS B TpOIecce  IMOUCKA  PEIICHHS  MaTeMaTHYeCKU
c(hOpMyIUPOBaHHON MPOOJIEMBI, MOAECTUPOBATH pealbHBbIE CHUTYAllMH Ha S3BIKE TE€OMETPUH,
UCCIIEIOBATh TMOCTPOCHHBIE MOJENIU C HCIOJIh30BAaHHEM TI'E€OMETPHUYECKHX MOHATUH U TEOpeM,
ammapara anreOpbl, pemarh MPaKTUYeCKUe 3a/1a4d, CBS3aHHBIC C HAXOXKICHHEM T€OMETPUYECKHX
BCJIMYMH.

11 KJIACC
OnepupoBaTh MOHATUSAMH: IUIMHIpPUYECKAs MOBEPXHOCTH, 00pa3yronfe HMIMHAPUIECKOM
MOBEPXHOCTH; IIWJIMHJIpP; KOHWYECKash MOBEPXHOCTh, 0Opasylolre KOHUYECKOW MMOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.
PacnioznaBats Tena BpamieHus (MUIUHAP, KOHYC, cdepa u map).
OOBACHATH CITOCOOBI MOTyYSHUS TeJl BPALLCHHUS.
KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.



OHepI/IpOBaTB IIOHATUAMMU: HlapOBOﬁ CCrMCHT, OCHOBAaHHMEC CCIMCHTA, BBICOTAa CCIMCHTA,
[IApOBOI CJIOM, OCHOBAHHUE MIAPOBOTO CIIOS, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbruuciate 00BEMBI M TUIOMIAAM TIOBEPXHOCTEH Tel BPAIICHUS, TC€OMETPHUECKUX TEl C
NpUMEHEHHEM (pOPMYIL.

OnepupoBaTh MOHATUAMU: MHOTOTPAaHHUK, BIIMCAHHBIN B Cepy U OMHCAHHBIA OKOJIO C(epsI;
C(bepa, BIIMCAHHAAd B MHOI'OI'PAaHHUK WJIK TCJIO BPALLICHU.

BBIUUCIIATE COOTHOMICHHUS MEXTY TUIOIIASIMH [TOBEPXHOCTEH M 00bEMaMU TTOJJOOHBIX TEII.

N300pakaTh u3y4aemble (QHUTYpbl OT PYKH M C TNPUMEHEHHEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIC) TUIOCKME YEPTEXKU M3 PHCYHKOB IPOCTHIX O00BEMHBIX (pUryp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAIICHHSI.

W3BnekaTb, MHTEPIPETUPOBATh U MPEOOpa3OBBIBATh HMHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TreOMETPUYCCKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEIKAX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

Brimonaare HeﬁCTBHﬂ CJIOKCHUA BCKTOPOB, BbIYUTAHHA BCKTOPOB U YMHOXCHHUA BCKTOpa HA
YHCII0, OOBSACHATH, KAKUMU CBOWCTBAMH OHH 00JIaJIaf0T.

[TpuMeHSTH MPaBUIIO NapaJLICIICHITC .

OnepupoBaTh MNOHATUSAMU: JEKApPTOBbl KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BCKTOpa, PaBCHCTBO BCKTOPOB, KOOpPAWHATBI BCKTOpA, Yrojl MCEXKAY BCKTOpaMU, CKaJAPHOC
NPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC H KOMILIAHAPHBIC BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M INPOW3BEICHHE BEKTOpA HA YHUCIIO, YroJ MEXIy BEKTOpaMH,
CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOpPaM.

3a/aBaTh TUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPMHAT.

[TpumensTb  reomeTpuueckne (GakThl UIsI  pEIIeHHs CTEPEOMETPHUECKHUX  3ajad,
MPEMONIaralolIuX HECKOJIbKO IIAaroB pEIIEHUs, €CIU YCJIOBHUS MPUMEHEHHs 3a/laHbl B SIBHOU
dbopwme.

Pemratn HpOCTCfIIHPIC TCOMETPHUICCKUC 3aaa4ul Ha NMPHUMECHCHUC BCKTOPHO-KOOPAHWHATHOI'O
MeTo/a.

Pematp 3amaum Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOIICHMH W HaXOXJICHHE
TCOMETPHUICCKUX BCJIWYHH I10 06pa311aM WKW aIroOpuTMaM, MPUMCHSASA HM3BECTHBIC MCTOJbI IIPU
PEIICHHH CTAHAAPTHBIX MATEMAaTHYCCKUX 3a1a4.

[IpuMeHsTh TMpOCTEUIINe MPOTPaMMHBIE CpPEICTBA U JIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPU PEIIEHUU CTEPEOMETPUUECKHX 3a]1au.

[IpuBoauTe TpUMEPBl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEW B NPHUPOAE M KHU3HU,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsSTh TMONTYYCHHBIE 3HAHUS Ha MPAKTHKE: aHAIM3HPOBATH peajbHbIC CUTyallud U
NPUMEHSTh  HW3y4yeHHbIE TOHSATUS B  TpoOIecce TIOUCKAa  PEIIeHHs  MaTeMaTH4YeCKu
chopMyIUpOBaHHON MPOOJIEMBbI, MOJCIMPOBATH pPEATbHBIC CHUTyallMM Ha S3BIKE TEOMETPHH,
HCCIICZIOBATh IMOCTPOCHHBIE MOJICIM C WCIOJIh30BAaHHUEM TI'€OMETPHYCCKHX IOHATHH W TEOpEeM,
anmapara anreOpbl; peraTh MPaKTUYeCKUe 3a/ladyd, CBS3aHHBIE ¢ HaXOXKIEHUEM T€OMETPHYECKHX
BEJIMYKH.



I1l. TEMATUYECKOE IINTAHUPOBAHUE ¢ ykazaHueM KoJIH4YeCTBA YaCOB, OTBOAUMBIX HA OCBOEHHUE KAXKIA0I

TeMbl Y4eOHOI0 nmpeaMeTa

10 KJIACC
K
J:;-)n HaunMeHoBaHue pa3jesioB U TeM MPOrPaMMbl terted qaco;: I DJIeKTpOHHBbIE (1 ppoBbIE)
Beero OHTPOJILHbIE PaKkTH4YeCKHe 0BpazOBATEILHbIE PECYPCHI
padoThI padoThI
bubamoreka [HOK
. Baezenne B crepeoumerpitio 10 https://m.edS(I)lo.ru/10209e37
5 IIpsiMBbIE ¥ TUTOCKOCTH B TIPOCTPAHCTBE. 12 1 bubmoreka [{OK
[TapamienbHOCTh MPSIMBIX U IIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHIUKYIAPHOCTD MPSMBIX H ITIOCKOCTEH 12 bubmorexa [IOK
https://m.edsoo.ru/1c209e37
4 YTIIbI MEXTY IPSIMBIMA U THTOCKOCTSIMHU 10 1 ﬁﬁﬁ/ﬁiﬁiﬂﬁ/mzogew
bubnuorexa LIOK
> MHororpanHuicH 1 ! https://m.edsoo.ru/1c209e37
. bubnuorexa LIOK
6 OOBEMbI MHOTOrPaHHHKOB o ! https://m.edS(I)lo.rullc209e37
butmmoreka [IOK
7 IToBTOpEHNUE: CeUEHUS, PACCTOSIHUS U YIJIbI 4 1 hitps://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0
11 KJIACC
K
Jlj;ln HaumenoBaHue pa3aeoB U TeM NPOrpaMMbI P qaco[? I JJICKTPOHHIE (ItHPPOBLIC)
pasa porp Beero OHTPOJIbHBbIEC paKkTHYeCcKHe 0BpazoBATEILHbIE PECYPChI
pa6oTsI padoTsI
bu6nmoreka IJOK
1 Tena spamens 12 https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
2 OOBEMEI Ten > . https://m.edsoo.ru/1c209e37
3 BexTops! 1 KOOPAUHATHI B MPOCTPAHCTBE 10 1 ﬁgggl;l/(r);ee?sg)orISIICZOQeW
4 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 7 1 butmmoreka [IOK
3HAHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
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