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HNOSACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamma mo reomerpun i 10 kmacca paspaboTaHa Ha OCHOBE CIEAYIOIIUX
HOPMAaTHUBHBIX JTOKYMEHTOB:
3akon P® «O06 obOpazoanuu B Poccuiickoit deneparum» Ne 273-D3 ot 29 nexabps 2012 rona;
[Ipuka3 MunucrepctBa obpasoBanust u Hayku Poccuiickonr @enepammu ot 05.03.2004r. Nel089 «O6
YTBEpXKJICHUN (hesepabHOr0 KOMIIOHEHTa T'OCYAAapCTBEHHBIX OOpa30BaTENBHBIX CTaHIAPTOB HAYaJLHOTO
00111er0, 0CHOBHOTO 00IIETro M cpemHero (00Iero) oopa3oBaHms;
[Tpuka3z MunoOpuayku Poccun ot 07.06.2017 Ne 506 «O BHeceHMM HM3MEHEHH B (peaepanbHbIi
KOMIIOHEHT TOCYIapCTBEHHBIX OO0pa30BaTeNbHBIX CTAHIAPTOB HAYaIbHOIO OOIIEro, OCHOBHOIO
obmiero u cpenHero (MOJHOrO) oO0IIero oOpa3oBaHUs, YTBEPXKICHHBIM NpHKa3oM MUHHUCTEpCTBa
oOpasoBanus u Hayku Poccuiickoit @eneparun ot 5 mapta 2004 r. Ne 1089»;
[Mpuka3 Munnpocsemenust Poccun ot 20.05.2020r. Ne 254 «O6 yrBepkaeHun ¢eaepaibHOTO MEepPEeUHs
y4eOHHKOB, PEKOMEHAYEMBIX K HCIIONB30BAHHMIO TIPH pEAIN3alMd  HMMEIOIINX TOCYJapCTBEHHYIO
AKKpeAUTAIlMI0 00pa30BaTENbHBIX MPOTPAaMM HAYaJIbHOTO OOIEro, OCHOBHOTO OOIIETo, CpeaHEero oOIero
00pa3oBaHUs»;
[IpumepHass ocHOBHas oOpa3oBaTelbHAs MporpaMMa cpemHero ooOmiero oOpaszoBanusi (ogoOpeHa
(denepanbHbBIM y4eOHO-METOAUYCCKUM OO0BEIUHEHUEM IO 00IIeMy O0pa30BaHHUIO, MPOTOKOJ 3aCeHaHUs OT
28.06.2016 r. Ne2/16-3)
[IpumepHas nporpamma cpeHero (IOITHOT0) 001Iero 00pa3oBaHus 0 MaTeMaTHKE;
OObpasoBatenpHas mOporpamMma cpenHero oomero oopasoBanust MBOY Psxenckoit com um. I'epos

Coserckoro Corosa B.B. Ecaynenko;

Pabouas mporpamma opueHTHpoBaHa Ha yueOHUK «leomerpusi», 10-11 kmaccel: yueOHHUK
111 o01eoOpa3oBaTesbHbIX yupexaenuil, aBt. JI.C.Aranacsn, B.®.byry3os, C.b.Kagomes u ap.
M.: [IpocBemenue, 2021.

CormacHo ydeOHOMY IUIaHy Ha wu3ydeHue reomeTpur B 10 kimacce Ha 06a30BOM YpOBHE
orBoautcs 70 wacoB (2 gaca B Henento).  [lo yueOHO-KaneHAapHOMY TpadUKy KOJIUYECTBO YacOB
- 68. BpimonHenue mnporpammbl OyZeT 00ecHeueHO 3a CYET COKpAIIEHUS YacOB HMTOTOBOIO
IIOBTOPEHUS.

B xone m3yueHus marepuaia IJIAHUPYETCS MPOBEAEHUE S KOHTPOJIBHBIX paOOT MO OCHOBHBIM

TeMaM M OJ[Ha UTOTOBasi KOHTPOJIbHAS padoTa.



IInanupyemMble pe3yibTaThl 0CBOEHHS YU4eOHOI0 MpeaMeTa

[Tporpamma obecriednBaeT JOCTHKEHUE CIETYIONIUX PE3yJIbTaTOB OCBOCHUS 00pa30BaTeIbHOM

MIPOrpaMMBbI CPETHETO 00IIEr0 00pa30BaHuUs:
JUYHOCTHBIE:

1. ®opmupoBaHuE OTBETCTBEHHOTO OTHOLIEHUS K YYEHHIO, TOTOBHOCTH U CLIOCOOHOCTH
o0yyaromuxcsi K CaMOpa3BUTHIO U caM000pa30BaHUIO HA OCHOBE MOTHBAIIMHU K O0OYYEHHUIO U
MO3HAHUIO, BBEIOOPY JanbHelIero oopasoBanus Ha 6a3ze OPUEHTUPOBKHU B MUpe mpodeccuit u
poeCCHOHATBHBIX MPEANOYTEHUH, OCO3HAHHOMY OCTPOCHHIO MHIMBUAYAIbHOW 00pa3oBaTeIbHON

TPACKTOPUHU C YYETOM yCTOI\/JI‘-II/IBI)IX IMO3HAaBATCJIbHBIX HHTCPECCOB;

2. ®opMupoBaHHE IETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHA HAYKU U 06H_[6CTBCHHOI71 IMIPAKTHUKH;

3. ®opMupoBaHre KOMMYHUKATUBHON KOMITIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE CO
CBEpCTHMKAaMM, CTapIIMMH U MJIaJIIMMHU B 00pa30BaTe/IbHOM, OOIECTBEHHO MOJIE3HON, yueOHO-

HCCHGﬂOBﬂTGHLCKOﬁ, TBOp‘ICCKOﬁ " APpYrux BUAAX ACATCIBHOCTH,

4. YMeHue sICHO, TOYHO, TPaMOTHO M3J1araTh CBOU MBICIH B YCTHOM M MHCbMEHHOM peun, IOHUMAaTh
CMBICJI ITOCTaBJIECHHOM 3a7]a4M, BBICTPAauBaTh apIyMEHTALNIO, IPUBOIUTH IPUMEPHI

U KOHTPIIPUMEPBI;

5. KpI/ITI/I‘-IHOCTB MBINIJICHUA, YMCHUC PACIIO3HABATD JIOTHYCCKHU HCKOPPEKTHLIC BBICKA3bIBAHU A,

OTJIMYATh THIIOTE3Y OT (I)aKTa;

6. eraTI/IBHOCTB MBIINJICHUS, MTHUIIUATUBY, HAXOAYUBOCTb, aKTUBHOCTD ITPU PCIICHHUN

reOMETPUYECKUX 3a/1a4;
7. YMeHHe KOHTPOJIMPOBATH MPOIIECC U Pe3ybTaT YIeOHONH MaTEMAaTHIECKOMN ACSITeTbHOCTH;

8. CrmocoOHOCTh K SMOIHUOHAJIBHOMY BOCIIPUATHUIO MATCMATUYCCKUX O6’BCKTOB, 3aaad, peHJeHHfI,

pacCyKIEeHU;

MeranpeamMerHbie:

peryJiiTUBHbIE

Obyuarowuecs nayuamcs.

1) popmynupoBaTh U yAepKUBATh YIEOHYIO 33134y,

2) BBIOMpATH JCHCTBUS B COOTBETCTBUH C IIOCTABJICHHOMW 3a/1a4Cii U YCIIOBUSIMHE €€ peajli3allii;



3) IJIaHUPOBATH ITYTH JOCTHKCHUS LIEJIeH, 0CO3HAHHO BBHIOMpPATh HanOoee 3PPEKTUBHBIC CIOCOOBI

pelieHrs yueOHbIX U T03HABATENbHbBIX 3a/1a4;

4) peBUICTh YPOBEHD YCBOCHUS 3HAHHIA, €0 BPEMEHHbBIX XapaKTEPUCTHK;

5) cocTaBiATh IUIAH U MOCIICI0BATEIBHOCTD ICHCTBUN;

6) OCyILIECTBISITh KOHTPOJIb [0 00pa3Ily U BHOCHTh HEOOXOIUMbIC KOPPEKTUBHI;

7) ACKBATHO OLCHUBATh IIPaBUJIbBHOCTH UJIU OIINOOYHOCTH BBITOJHEHUS yLIC6HOI71 3ajJa4u, ec

OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOKHOCTH €¢ PEIICHUS;

8) cimyatk crocoO AEHCTBHSI U €ro Pe3yJbTaT C 3a/IaHHBIM ATAJIOHOM C LIEJIBI0 OOHAPYIKEHHUS

OTKJIOHECHHMH W OTINYHH OT 9TaJIOHA,

O6yuai0u4uec;z noayuyam 603MONCHOCMb HAYHYUMbCA:

1) onpeaensaTh MOCICI0BATEIBHOCTD IPOMEKYTOUHBIX IEJICH U COOTBETCTBYIOIIMX MM JICHCTBHIA C

y‘IéTOM KOHCYHOT'O pE3yJIbTaTa,
2) NpEeABUACTL BO3MOKHOCTHU ITOJTYUCHUSA KOHKPCTHOTO PE3YyJIbTaTa IIPpHU PCHICHUHA 3a1a4;

3) oCyIIeCTBAATh KOHCTATUPYIOIINH M IPOTHO3UPYIOIINI KOHTPOJIb 110 PE3yJIbTAaTy U IO CIIOCO0Y

JICVICTBUSI,

4) BBIICTATH U (POPMYIHPOBATH TO, YTO YCBOCHO U YTO HYXKHO YCBOHTD, OTIPENIEINIATH KAYECTBO U

YPOBCHBb YCBOCHUS;

5) KOHIICHTPUPOBATH BOJIIO [UIS IPEOIOJICHUS MHTEIUICKTYAIbHBIX 3aTPYAHCHHI 1 PU3HUSCKUX

MIPETATCTBUM.
NO3HABaTe/IbHbIE
Obyuarowuecs Hayuamcsi:

1) caMOCTOSITEIbHO BBIACIATH M (POPMYIHPOBATH TO3HABATEIBHYIO 11E71b;
2) UCTIOIBb30BaTh OOIUE PHUEMBI PEIICHHS 3a/1a4;

3) npuMeHSTh MpaBuiIa M MOIb30BAThCS HHCTPYKIIUSIMUA i OCBOCHHBIMH 3aKOHOMEPHOCTSIMHU;
4) OCYIIECTBISATh CMBICJIOBOE YTCHUE;

5) COo3aaBaTb, IPUMCHSITL U HpeOGpaSOBLIBaTB 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA, MOACITIN U CXCMbI

JUISL pELIEHU 3a1a4;



6) caMOCTOSITEIBHO CTaBUTh I1SJTH, BBIOMPATH U CO3/1aBaTh AJITOPUTMBI /ISl PELICHUS y4eOHBIX

MaTeMaTHYECKUX MPo0dIieM;

7) IMOHUMATh CYIMTHOCTDb AJITOPUTMHUUCCKUX npemmcaHI/Iﬁ U YMCTb ,HCP'ICTBOBaTb B COOTBETCTBHH C

MPpCAJIOKCHHBIM AJITOPUTMOM;

8) IIOHUMATh U UCIIOJb30BaTh MATEMATHUYCCKUE CPEACTBA HAITIITHOCTH (pI/ICYHKI/I, YEPTEIKU, CXCMBI U

Ip.) 17 WITIOCTPALUK, HHTEPIPETallu, apryMeHTallIH;

9) HaXOAUTh B PA3IUYHBIX HCTOYHUKAX HH(POPMAIIHIO, HEOOXOUMYIO JIJISI PEIICHUSI

MaTeMaTHYeCKUX MpobiieM, U MPEAICTaBIATh €€ B MOHATHON (hopMme;

10) npuHUMATH PEIICHHE B YCIOBHUSIX HEMOJIHON M M30BITOYHOM, TOUHON U BEPOSTHOCTHOM

nHdopmanmu;
Obyuawuecs nonyuam 603MOHCHOCMb HAYYUMBCA.!

1) ycraHaBIMBaTh MPUIMHHO-CIICICTBEHHBIC CBSI3U; CTPOUTH JIOTHUECKHE PACCyKICHHS,

YMO3aKJIHOUCHUA (I/IHIIyKTI/IBHBIe, ACAYKTHBHBIC U I10 aHaJ'IOFI/II/I) U BBIBOJHBI,

2) hopMHpOBaTH YUEOHYIO U OOIIENOIF30BATEILCKYI0 KOMIIETEHTHOCTH B 00J1aCTH HCITOIb30BaHHMS
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT- komnerenTHOCTH); 3) BUAETD

MaTeMaTUYECKYIO 3a7a4y B IPYIrUX AUCLMIUIMHAX, B OKPYXKAIOLIEH KU3HH;
4) BBIIBUTaTh THIIOTE3bI TIPU PEIICHUU YUSOHBIX 3324 U IOHUMATh HEOOXOAUMOCTh UX TIPOBEPKH;

5) INUIaHUPOBATD U OCYIICCTBIIATL ACATCIIBHOCTD, HAIIPABJIICHHYTO Ha pCIICHUC 3aaa1

HCCIIEJOBAaTEIbCKOTO XapaKTepa;
6) BeIOMpaTh HanboIee pannoHaNbHbIE U 3()()EKTHBHBIE CIIOCOOBI PEIICHUS 331a4;

7) MHTEPIPETUPOBATH HHPOPMAIHH (CTPYKTYPHPOBATH, IEPEBOINUTH CILIONIHOW TEKCT B TAOJHILY,

MIPE3EHTOBATh MOJIYYEHHYIO0 HH(pOpMaIHIO, B TOM uncie ¢ nomoiibio MKT);

8) orennBarh HHPOPMAIHIO (KPUTHUYECKAsT OIIEHKA, OI[CHKA JOCTOBEPHOCTH);

9) ycraHaBIMBATh MPUIMHHO-CIICICTBEHHBIC CBSI3H, BBICTPAUBATh PACCYKICHMUS, 0000IICHHS;
KOMMYHHMKATHBHBbIE

Obyuarowuecs Hayuamcsi:

1) oprann30BBIBaTH yueOHOE COTPYAHUYECTBO U COBMECTHYIO ACATEILHOCTD C YYHTEIIEM U

CBEPCTHMKAMMU: OTIPENEIATD LN, PACIpeACATh GYHKIIMU U POJIU YYaCTHHKOB;



2) B3aUMOJICHCTBOBATh U HAXOIWTH OOIIIHE CIIOCOOBI pabOTHI; paboTaTh B IPYIIIE: HAXOAUTDH O0IIIee

peleHue 1 pa3peniath KOH(MIUKTH HA OCHOBE COTTIACOBAHUS MO3UIMHA U y4€Ta HHTEPECOB; CIYIIATh

naptHEpa; GOpMyYIUPOBAThH, APTYMEHTHUPOBATh U OTCTAMBATh CBOE MHEHUE;

3) IIPpOrHo3upoOBaTb BOBHUKHOBCHHC KOH(l)J'II/IKTOB IIpH HAJIMYHH PA3HBIX TOYCK 3PCHUSA;

4) pasperath KOHGIUKTHI HA OCHOBE y4ETa HHTEPECOB U MO3UIIUA BCEX YIACTHUKOB;

5) KOOPAUHHUPOBATH U IPUHHUMATE PA3JIMYHBIC ITO3UIIUHU BO BSaHMOHeﬁCTBHH;

6) apryMeHTHPOBATh CBOIO MO3MIIUIO U KOOPAUHUPOBATH €€ C MO3HLUSMH ITAPTHEPOB B

COTPYAHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM IEATEILHOCTH.

IIpenmeTHble pe3y/abTaThl:

Obyuarowuecs Hayuamcs

BJIaACTb TCOMCTPUUCCKUMMU ITOHATUAMU IIPpU PCHIICHHUHA 3a/la4 U IIPOBCACHUU MATCMATHUUYCCKUX

pacCcyXIeHHi;

CaMOCTOATCIIbHO (bOpMy.]'II/IpOBaTB OIIPCACIICHUA T'COMETPUICCKHUX (I)I/Il"yp, BbIABHUI'ATH
TUIIOTE3bI O HOBBIX CBOMCTBAX M IMpU3HAKax recOMETPUICCKUX (bI/Il"yp 1 000CHOBEIBATh HIIN
OIIpoBEprarb mnx, O606H_IaTB HJIM KOHKPECTHU3UPOBATH PE3YJIbTATHI HAa HOBBIX KJIACCaX Q)Hryp,

MMPOBOAUTDL B HCCJIOKHBIX CIIydasaXx Knaccmbnxaumo (I)I/Il"yp 110 pa3JINYHbIM OCHOBAHUIM;

HCCIICA0BATh UCPTCIKU, BKIIFOUAA KOM6I/IHaL[I/II/I CI)I/Il"yp, H3BJICKATb, HHTCPIPECTUPOBATH U

npeoOpa3oBbIBaTh UHPOPMAIIUIO, MPEICTABICHHYIO HA YepTekKax;

pemaTth 3aia4 r€OMETPUICCKOT'0 COACPKAHUA, B TOM UUCJIC B CUTYyAllUAX, KOTrAa aJITOPUTM
pEeIICHUA HE CICAYET ABHO U3 YCJIOBUS, BBINIOJIHATH HeO6XO}II/IMBIe JJI pECUICHUA 3aaa4n
AOIOJHHUTEIBHBIC ITOCTPOCHU A, UCCIIEA0BATh BO3MOXKHOCTb IPUMCHCHUA TCOPEM U (bOpMYJ'I

AJIg pCUICHUA 3aaa4,
YMCThb (I)OpMy.TII/IpOBaTL " JOKAa3bIBATh I'COMCTPUUCCKUC YTBCPIKIACHUA,;

OIICpHUPOBATH HA 0a3oBOM YPOBHEC NOHATUAMM: TOUKA, ITpAMasd, IMJIIOCKOCTb B IPOCTPAHCTBE,

nmapaliCJIbHOCTE U NCPICHAUKYIAPHOCTD IPAMBIX U HHOCKOCTefI;

HUMETHh NPCACTABJICHUEC O CKPCIIUBAIOIIHUXCS MIPAMBIX B IIPOCTPAHCTBE U YMCTH HAXOAUTH YT'OJI

" pacCTOAHUEC MEXKAY HUMU;

IIPUMEHATH TEOPEMBI O NAPAJIEIBHOCTH IPSMBIX U ITIOCKOCTEU B IIPOCTPAHCTBE IIPU

PEIICHUHA 3ada4,



YMETh IPUMEHSATH MapajuieIbHOE MPOESKTUPOBAHKE IS U300pakeHus Guryp;
YMETb IPUMEHSATH NEPIEHANKYJIAPHOCTH IIPSIMOM U IIJIOCKOCTH IIPU PELLICHUHU 3a/1a4;

BJIAZICTH ITOHATHUAMU OPTOIOHAJIBHOC ITPOCKTUPOBAHNUE, HAKIIOHHBIC U UX IIPOCKIWH, YMETH

IIPUMEHATH TEOPEMY O TPEX NEPIEHAMKYIIAPAxX IIPU PELICHUU 3a/1a4;

BJIa/IETh IOHATUAMHU PACCTOSIHUE MEX 1y (PUTypamMH B IPOCTPAHCTBE, OOIINN EePIICHIUKYISP

JBYX CKPEILIMBAKOLIUXCS IPSIMBIX U YMETh IPUMEHSTh UX IIPU PELICHUU 3a7a4;

BJIAZACTH IIOHATUEM YI'OJI MCXKIY HpHMOﬁ " MJIIOCKOCTBIO U YMETh IIPUMEHSTH €I'0 IIPpU

PEIICHUHA 3a/a4;

BJIaACTh IIOHATUAMU I[ByrpaHHI)IfI YroJi, yroji Mexay rmjioCKOCTAMHU, NCPICHANKYIIAPHBIC

IIOCKOCTH U YMCTb IIPUMCHATH UX IIPU PCUHICHUH 3a1a4;

BJIAACTD MMOHATHUAMUA IIPU3MA, MAPATUICIICTIMIC U IPUMCHATH CBOMCTBA napajjicicnuiicaa npu

PCUICHUHU 3a/1a4,
BJIaACTDH IIOHATHCM HpﬂMOYl"OJ'IBHBIfI mapayuiCICIuIca U IpUMCHATD €ro IIpU PCIICHUHA 3a/1a4;

BJIAACTD MMOHATHUAMUA IMPaMKJa, BUJbI THPaAaMHU I, 3JICMCHTDBL HpaBHHBHOﬁ nmupamMuibl 1 YMCTb

IMPUMCHATH UX IIPU PCHICHUU 3a1a4;

MMETh NMPEJCTABIEHUE O TeOpeMe Diliepa, IPaBUIbHBIX MHOTOIPaHHHUKAX;
BJIa/IETh NIOHSATHEM IUIOIIAIU IOBEPXHOCTEN MHOTOTPAaHHUKOB U YMETh IPUMEHSATH €T0 IPU

pCUICHUU 3a/1a4,

BJIAZICTDb MIOHATUAMU TEJIa BPALICHUA (I_[I/IJ'II/IH,[[p, KOHYC, Iap U C(pepa), HX CCUCHUA U YMCTb

MNPUMCHATH UX IIPU PCUHICHUU 3a0aY;

BJIAZICTDH MMOHATHUAMU KaCAaTCJIIbHBIC IIPAMBIC U IIJIOCKOCTH U YMETh MIPUMCEHSATH U3 IIPU

pCUICHUU 3a/1a4;

HUMCETH NPCACTABJICHUA O BIIMCAHHBIX W OITMCAHHBIX C(l)ean 1 YMCTb IPUMCHATH UX IIPU

peleHuy 3a1ay;

BJIaACTH ITOHATUAMN O6T)GM, 00BbEMBI MHOT'OI'paHHUKOB, TCJI BpallICHUA U IIPUMCHSATH UX IIPHU

pelIeHnu 3a/1ay;

HUMCTH NPCACTABJICHUC O pa3BCPTKEC NUIIMHAPA U KOHYCA, INIOMIAAW MTOBCPXHOCTU NWJINHAPA U

KOHYCa, YMETh IPUMEHSTh UX MPU PELICHUH 3a/1a4;

MMETh MPECTaBIEHUE O TUIOIIAIU CEepbl U YMETh IPUMEHSTH €r0 MPU PEIICHUH 3a/ay;



YMETH pCIIaTh 3aa4u Ha KOM6I/IHaHI/II/I MHOI'OI'PAaHHUKOB U TCJI BpalllICHUSA

HUMCTHh NPCACTABJICHUC O HO,Z[O6I/II/I B IIPOCTPAHCTBC U YMCTh PCIIaTh 3a/la4 Ha OTHOICHUC

00BEMOB U TIJIOMIAJIEH TTOBEPXHOCTEH MOT00HBIX (UTYP.

pacrno3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (IIpU3Ma, TUPaMUIa, IPSIMOYTOJIbHBII

napajuiesenumnes, Kyo);

n300pakaTh U3ydaemMble QUTypHl OT PYKH U C IPUMEHEHUEM IPOCTHIX YePTEHKHBIX

MHCTPYMEHTOB;

JieNaTh (BBIHOCHBIE) TIIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY,

cOOKy, CHU3Y;

HU3BJICKATb PIH(bOpMaI_[I/IIO O IIPOCTPAHCTBCHHBIX '’COMCTPHUUCCKUX (I)I/Il"yan, MpEACTAaBJICHHYIO

Ha 4epTekKax U PUCYHKAX;
npUMEHSTH TeopeMy [Tudaropa npu BEIYMCICHUH HIIEMEHTOB CTEPEOMETPHUECKUX (DUTYP;

HaxoauTb 00BEMBI U iomaaun HOBerHOCTeﬁ HpOCTGfIH.IPIX MHOI'OI'PaHHHUKOB C

npuMeHeHueM Gopmyit;

pacro3HaBaTh OCHOBHBIE BH/IbI TEJl BpallleHus (KOHYC, IUIUHID, cdepa U 1map);

HaxoauTb 00BEMBI U IIomaau HOBerHOCTGI\/JI HpOCTCfIHIHX MHOT'OI'paHHUKOB U TCJI

BpaleHUs ¢ TpUMEHEeHHuEM (HopMyIL.

OTepUpPOBaTH Ha 0230BOM YPOBHE MOHSATHEM, IEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBRE;
-BJIAJICTh MOHSATUSMU BEKTOPHI U UX KOOPAHHATHL;

-YMETh BBITIOJIHSITH OTIEPAIlUU HAJl BEKTOPAMU;

-HCTIO0JIh30BaTh CKANISIPHOE MPOU3BEICHUE BEKTOPOB MPH PEIICHUU 3371ay;

- IPUMEHSTh YPaBHEHUE TUIOCKOCTH, (POPMYITY paCCTOSHUS MEXKITY TOUKAMHU,
-ypaBHeHHe chepbl IPH PEIIeHUH 33134,

-IPUMEHATH BEKTOPBI M METO/I KOOPAWHAT B IPOCTPAHCTBE MPH PEIICHUH 337134,
-HaXxOJMTh KOOPIWHATHI BEPIINH Ky0a U MPSMOYTOJIEHOTO MapaJiIeseuIe/a;
-HaXxOJUTh CYMMY BEKTOPOB U IPOU3BEICHHE BEKTOPA HA YHUCIIO.

OIMUCBIBATH OTACIBbHBIC BHIAAOIIUECCS PC3YJIbTAThI, ITIOJYUCHHBIC B XO1€ PA3BUTUA



MAaTEMAaTUKHN KaK HAYKH;

e 3HATh MPUMCPBI MATCMATUYCCKUX OTKpBITI/Iﬁ " UX aBTOPOB B CBA3U C OTE€YCSCTBEHHOU U

BCEMHUPHOMN UCTOPHUEH;
e IIOHMUMAaTh POJIb MATEMATHUKH B pa3BuTUu Poccun
e IIPUMEHATH U3BECTHBIC METO/BI IIPHU PEIICHUH CTAHIAPTHBIX MaTEMaTUYECKUX 3a/1a4;

e 3aMCYaTh U XapaKTCPpU30BaATH MATEMATHUYCCKUE 3aKOHOMCPHOCTU B OKPY)KaI-OH_[eﬁ

JICCTBUTEIILHOCTH;

e MPUBOAWTH MPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MIPUPOJIE, B TOM HHCIIE
XapaKTEePU3YIOUIUX KPAaCOTY M COBEPIICHCTBO OKPYKAIOIIETO MUPA U MPOU3BEICHUN
MCKYCCTBA BIIAJIETh MOHITHUSIMU CTEPEOMETPHUH: MPU3Ma, IapajuieseuIe ], MMpaMua,

TeTpa’Ip;

e HMMCTD IIPCACTABICHUA 00 akcuoMax CTCPCOMETPHUHU U CICACTBUAX U3 HUX U YMCTh IIPUMCHATDH

UX IIPH pELICHUH 3a/ad4;

e YMCTb CTPOUTH CEYCHHUA MHOT'OI'PAHHUKOB C UCITIOJIB30BAHUECM PA3JIMYHBIX METOAOB, B TOM

Yycie U METOJIa CIEN0B;

B nosceonesnoii sorcusnu u npu uzyuenuu opy2ux npeomemos:

e COOTHOCHTD a6CTpaKTHHe reOMCTPHUICCKUC ITOHATHS U (l)aKTLI C pC€aJIbHBIMH KU3HCHHBIMU

00BbEKTaMH U CUTyallusIMU;

e HCIIOJB30BaTh CBOMCTBA MPOCTPAHCTBCHHLIX 'COMCTPUICCKUX (I)I/Il"yp AJI1 pCIICHU A TUITOBBIX

3aj1a4 MPaKTUYECKOT0 CO/ICPIKAHNS;
e COOTHOCHTB ILIOMIAH IOBEPXHOCTEH TN OAMHAKOBOW (POPMBI Pa3IMYHOTO pa3Mepa;
e COOTHOCHUTBH O0BEMBI COCYZIOB OTMHAKOBOH (POPMBI Pa3IMYHOrO pa3Mepa;

e OLCHHUBATH q)OpMy MMPpaBUJIIBHOT'O MHOTOT'paHHUKaA IMOCJIC CIINJIOB, CPE30B U T.II. (OHpeIleJ'IﬂTB

KOJIMYECTBO BEpPUINH, pedep U rpaHel MoJIyueHHbIX MHOTOTPAaHHUKOB)

e  COCTaBJISITH C UCIIOJIb30BAHUEM CBOWCTB F€OMETPUUECKUX PUTYp MaTeMaTHUECKHe
MOJIETH JUIS pELIEHNs 3a1a4 IPAKTUUECKOI0 XapaKTepa U 3a7a4d U3 CMEKHBIX AUCLHUIUIMH,

HCCIIEIOBATh MOTYYEHHbIE MOJIENIA U UHTEPIIPETUPOBATh PE3YJIbTAT
e  BIJIAJETh MOHATUSMU BEKTOPHI U UX KOOPAMHATHL;

e  YMCTD BBIIIOJIHATH OIIE€pAllMHU HaJl BEKTOpPaMM;



e  HCIOJB30BATh CKAISIPHOE MTPOU3BEACHNE BEKTOPOB IPH PEIICHUH 337134,

e MPHUMEHATH YpPaBHEHHE INIOCKOCTH, (POPMYITY PACCTOSIHUSA MEKIY TOUKAMH, ypaBHEHHE

cdepbl Ipu peleHuy 3a1a4;
e IPUMEHSATH BEKTOPHI U METOJ KOOPAUHAT B MPOCTPAHCTBE MPU PEIICHUH 3a7a4
e UMETh IPEJICTABIICHUE O BKJIAJIC BHIJAIOIIUXCS MATEMAaTUKOB B Pa3BUTUE HAYKH;
e TIOHUMATh POJIb MaTeMaTUKU B pa3Butuu Poccun

e MHCIIOJB30BATb OCHOBHLIC MCTOAbI JOKA3aTCIbCTBA, IIPOBOAUTDL AO0KA3aTCILCTBO U BLIIIOJIHATD

OITPOBCPIKCHUC,
e TPHUMCHATH OCHOBHBIC MCTOABI PCHICHUA MAaTEMATUYCCKUX 3a/1aY;

e Ha OCHOBC MaTCMAaTHYCCKHX SaKOHOMepHOCTeﬁ B I[IPUPOJAC XapaAKTCPU30BAThL KPACOTY U

COBCPUICHCTBO OKPYXKAOUIECTO MUPA U HpOPI?»BGI[CHHﬁ HCKYCCTBA,

e [IPUMCHATH HpOCTCﬁHIHC IporpaMMHBIC CPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIITUOHHBIC

CHUCTCMBI ITPU PCHICHUN MATEMAaTUUCCKUX 3a/a4;

e TIOJB30BATHCA NPUKIIAJHBIMU ITpOTrpaMMaMiU U IpOTrpaMMaMi CUMBOJIBHBIX BBIYHCIICHUM JIJIS

HUCCICIOBAaHUA MAaTEMAaTUYCCKUX 00BEKTOB

e HCCICOOBATH (MO,[[GJ'II/IpOBaTB) HECJIOXKHBIC TPAKTUYICCKHUEC CUTYAllMN Ha OCHOBC N3YUCHHBIX

(I)OpMy.H U CBOICTB (bnryp;

BBIYUCIIATH AJIUHBI, IJIOMIaIN 1 00BEMBI PCATBbHBIX 00BEKTOB IIpH pCUHICHUH IMMPAKTUYCCKUX 3a/1a4,

HCIIOJIb3YA IPpU HCOGXO)II/IMOCTI/I CIIPaBOYHHUKHU U BBIYUCIIUTCIIBHBIC YCTpOﬁCTBa

I[J'IH o0OecrneueHrsI BO3MOXKHOCTH YCIICHIHOTO IPOJOJIKCHU A 06pa3OBaHI/IH 110 CIICIHMAJIBHOCTSM,
CBS3aHHLIM C OCYHICCTBJIICHUEM Hay‘{HOI‘;I U UCCIIEA0BATENILCKOM AEATEIbHOCTH B obiactu

MAaTE€MaTUKH U CMCKHBIX HAYK
O6yw}0u;uewz nojiyuyam 603MOANCHOCNb HAYHUMDbCAL.!
e HMCTb IPCACTABJICHUC 00 aKCHOMAaTHYECKOM METOAEL,
e HMCTh NIPCACTABJICHUEC O ,HBOP'ICTBGHHOCTPI IMPpaBUJIbHBIX MHOTI'OTPAHHWKOB,

e BJIAJACTb NOHATUCM I'€COMCTPHUYCCKUC MECTA TOUCK B IPOCTPAHCTBE U YMCTh ITPUMCHSATH UX

JUTS peIIeHUs 3a/1a4;



YMETb IPUMEHSTH JIJIsl peIlIeHuUs 3a]a4 CBOMCTBA MNIOCKUX U ABYTPAHHBIX YTJIOB,

TPEXTPAaHHOT'O YIJIAa, TEOPEMBI KOCUHYCOB U CUHYCOB ULl TPEXIPAHHOTO YIJIA;

BJIAZACTH MMOHATHUEM NICPICHAUKYIAPHOC CCUCHUEC ITPU3MBI U YMETh IIPUMCHSTH €I'0 ITpU

pelIeHuy 3a/1ay;

BJIAZCTH MOHATHUAMU HCHTPAJIBHOC U IMAapaUICIIBHOC IIPOCKTUPOBAHUE U ITPUMCHATH UX IIPpU

IIOCTPOCHUH CEYEHUN MHOTOI'PAaHHUKOB METOJIOM IIPOEKIUH;

HUMCETHh NPCACTABICHUE O pa3BEPTKE MHOI'OI'paHHUKA U KpaT‘IaI;'IIHeM ITYyTH HAa MOBEPXHOCTHU

MHOTI'OT'paHHUKA;
HMCTHh NPCACTABJICHUEC O KOHUYCCKUX CCUCHHUAX,

HUMCTD IIPECACTABIICHUC O KAaCAIOIIUXCA C(I)ean n KOM6I/IH8.I_[I/II/I TCJI BpalllICHUA U YMCThb

IIPUMCHATD UX IIPH PCHICHHUU 3a/1a4;

MIPUMEHSITH [IPU PEIIEHUH 3a]a4 (POPMYILY PACCTOSHUS OT TOUKH JI0 IJIOCKOCTH;
BJIAJIETh Pa3HBIMU CLIOCOOAMU 3aJaHUsI IPSAMOM ypaBHEHUSMU U YMETh IPUMEHSATH IIPH

PCUICHUHU 3a/1a4,

MNPUMCHATH IIPHU PCHICHUH 3a1a4 U I0KA3aTCIbCTBEC TCOPEM BCKTOpHLIﬁ MCTOO U MCTO

KOOpAWHAT,
IMPUMCHATH TCOPEMBI 00 OTHOIIEHHSIX 00BEMOB IIpU pCUICHUU 3a1a4;

MIPUMEHSITh UHTETpaJl 1JIsl BBIYUCIIEHUSI 00BEMOB U IIOBEPXHOCTEN TeN BpallleHus,

BBIYMCJICHUA I1JIOIIaa Cq)epnqecxoro mosica 1 oo0beMa rapoBOro CJos;

HUMCETH NMPECACTABICHNUEC O ABUXXCHUAX B IIPOCTPAHCTBE: MapaAJIJICIbHOM MEPEHOCE, CAMMECTPUHU
OTHOCHUTCIIBHO ITJIOCKOCTH, HCHTpaHBHOﬁ CUMMCTpPUH, IOBOPOTC OTHOCUTCIILHO HpHMOﬁ,

BHUHTOBOI CUMMCTPUH, YMCTh IIPUMCHATH UX NP PCHICHUU 3a/1a4,
HUMCETH NPCACTABJICHUC O IIJIOINAAN OpTOPOHaHBHOﬁ IMPOCKINHU,

HUMCETH NPCACTABJICHUC O TPCXTI'PAHHOM U MHOT'OT'PAHHOM YTJIC U IPUMCHATH CBOMCTBa

IJIOCKUX YIVIOB MHOT'OTPAHHOTO YyIJIa IIPY PEIICHHUH 337a4;

HUMCTH NPCACTABJICHUA O HpGO6p&30BaHI/II/I HOIIOGI/ISI, FOMOTCTHU U YMCTb IPUMCHATD UX ITPU

PEIICHUHA 3ada4,
YMCTh pelIaTh 3aa4u Ha MIIOCKOCTH MCTOAAMHU CTCPCOMCTPUH,

YMETh IPUMEHATH (OPMYIIbI 00BEMOB IIPU PEIICHUH 33124



e HaXOIUTb 00BeM napajiCICnvIcaa U TeTpasapa, 3alaHHbIX KOOpANHATaMH CBOUX BEPIINWH,
e 3aJ1aBaTh MPIAMYIO B IIPOCTPAHCTBE,
* HaxXOIUTb PACCTOAHHUC OT TOYKH OO0 IJIIOCKOCTH B CUCTCMC KOOPAHHAT,

® HaxXOJUTH PACCTOSAHUC MCKIY CKPCIIUBAOIUMUCA IPAMBIMHU, 3aJaHHBIMU B CUCTEMC

KOOpAWHAT

e TPUMEHSATHh MAaTEMAaTUYECKHUE 3HAHUS K UCCIIEIOBAHUIO OKPYKAIOIIEro Mupa (Mo1eIMpOBaHUE

(bl/ISI/ILIGCKI/IX IIponeccoB, 3aga4uun 3KOHOMI/IKI/I)
e pClIaTh 3aAa4M Ha HAXOXKJACHUC r’COMCTPUYCCKUX BCJIMYUH I10 06pa311aM HJIK AJIrTOpUTMaMm;

e JieaTh (BRIHOCHBIC) IIIOCKUE YEPTEKH U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCIIe

pUuCOBaThb BUJ CBEPXY, C60Ky, CTPOUTDb CCUCHUA MHOI'OIPAaHHHUKOB,

e U3BJICKATb, UHTCPIIPECTUPOBATH U Hp606pa3OBLIBaTL I/IH(l)OpMaI_[I/IIO O I'COMCTPUICCKUX

¢burypax, nIpeJCTaBICHHYIO Ha YepTexax;

e MPHUMEHATH FeOMETPUYECKUE PAKTHI U PEUICHHUS 33/1a4, B TOM YHCJIE IPEIIOIararoInx

HECKOJIbKO LI1aroB PeleHMs;
e ONMCHIBATh B3aMMHOE PACIOJI0KEHUE MPSAMBIX U IJIOCKOCTEH B POCTPAHCTBE;
e (opMynupoBaTh CBOWCTBA U PU3HAKU QUTYD;
e  JIOKa3bIBaTh TEOMETPUIECKUE YTBEP)KICHNS;

B noeceonesnoii scuznu u npu uzyueHuu Opyux npeomemos:

e  HCIIOJB30BaTh CBOICTBA FEOMETPUUYECKUX (PUTYp AJIS peLIeHHs 3a/1a4 TPAKTUIECKOTO

XapakTepa M 3aJa4 U3 ApYrux obyacteid 3HaHUH

e HAXOIUTb PACCTOAHUEC MEKAY ABYMS TOYKAMH, CYMMY BEKTOPOB U ITPOU3BCACHUEC BEKTOPA HA
YHUCJIO, YIroJl MCXKY BEKTOpaMH, CKAIIAPHOC MPOU3BCACHHUEC, pACKIIAAbIBATL BEKTOP 110 JIBYM

HEKOJUTMHEAPHBIM BEKTOPaM;
e  3a/1aBaTh INIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOH CHCTEME KOOPIUHAT;
e pemarh NpOCTEHIINE 3a/1a4H BBEACHUEM BEKTOPHOTO Oa3rca

e MPCACTABJATH BKJIaJ BBIAAOIIUXCA MATCMATHUKOB B PA3BUTUC MATCMATHKU U MHBIX HAYYHBIX

obOmnacreii;



IIOHUMATh POJIb MAaTEMATUKH B Pa3BUTHHU Poccun

HCIIOJIB30BATh OCHOBHBIC METOABI 10KA3aTCIbCTBA, IPOBOJUTH JOKA3aTCJIHCTBO U BBINIOJIHATH

OIIPOBEPKEHUE;
IIPUMEHSITh OCHOBHBIE METO/IbI PEILICHUSI MAaTEMATUUECKUX 3a/1a4;

Ha OCHOBC MaTEMAaTHYCCKHUX 3aKOHOM€pHOCT€ﬁ B I[IPUPOJAEC XapaKTEPU30BaATh KPaCOTy U

COBEPILIEHCTBO OKPY>KAIOIIEr0 MUpa U IIPOU3BEIECHNUN UCKYCCTBA;

IIPHUMCHSATH HpOCTCfII.HPIC IIporpaMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHHUKAIITMOHHBIC

CHUCTCMBI ITPU PCHICHUH MAaTCMAaTUUICCKHUX 3a/1av



Coaepsxanue npeamera
Beenenne

[Ipenmer crepeomerpun. AKCHOMBI cTepeoMeTpun. HekoTopsie cienctBus u3z akcuoM. OCHOBHBIE

MOHSATUS CTEPEOMETPUH (TOUKA, MPAMAsi, INIOCKOCTh, IPOCTPAHCTBO).

1. ITapanieJbHOCTH NPSAMBIX M IJIOCKOCTEH
[TapamensHbie npsimple B npoctpaHcTBe. [lapamnensHocThs Tpex npsmelx. [lapamiensHOCTB
OpsIMOM M IUIOCKOCTH. B3amMHOE pacnosio)keHne JByX IpSIMBIX B IIPOCTPAHCTBE.
CkpemuBaroniyecst mpsMble. YToJl MEXAy ABYMs NpsAMBIMH B IpocTpaHcTse. IlapamiensHoCTb
mrockocreil. Terpadap v napannenenumnen.

2. IleprnieHAUKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEH
[lepneHMKYIAPHOCTE NPSIMOM M IUIOCKOCTH. [leprneHIuKynsp M HakKJIOHHBIE. YTOI MEXAY
IPSIMOW M IUIOCKOCTBIO. JIBYyrpaHHBINA YroJ, JIMHEHHBIM Yroja ABYTPaHHOIO yria. PaccrosHue ot
TOYKH J0 INIOCKOCTH. [IepreHIuKyIsapHOCTh IIIOCKOCTEN.

3. MHOrOrpaHHUKH
[Tonsitue muororpannuka. [Ipusma. Ilnomans noBepxHoctu npusmsel. Ilupamupa. YcedenHas
nupamuza. Ilnomane nosepxHoctw nupamunabl. IIpaBunbHble MHOrorpaHHuku. Ilonstue o

CUMMETPUU B IPOCTPAHCTBE.

4. BeKTOpbI B IPOCTPAHCTBE
[Tonatue BekTOpa B mpoctpaHcTBe. Cll0)KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucno. Kommnanapueie BekTopsl. [IpaBuno mapamnenenunena. PaznoxkeHue BeKTOpa MO Tpem

HCKOMINIIAaHAPHBIM BEKTOpPaM.

Hrorosoe noBropeHue
AKCHOMBI CTEPEOMETPUN U UX cieacTBUs. [lapanienbHOCTh NPSIMBIX U IUIOCKOCTEH.
[lepneHMKyISApPHOCTD MPSAMBIX U IUIOCKOCTEW. MHOTOrpaHHUKU. BEKTOPBI B IPOCTPaHCTBE.

[IpmMeHeHne BEKTOPOB K PEIICHUIO 3a/1a4.



