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IIpsiMble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, MPOocTpaHCTBO. 1lonATHE
00 aKCMOMaTHYECKOM IIOCTPOEHHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumHoOe pacnosoeHue NpsAMbBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpelunBaroIuecs npsamseie. [Ipu3Haku ckpemupaomuxcs npsaMsix. [lapamnensHoCTs IpSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IPSAMBIX, IAPALIEIBHOCTh NPAMOM M IIOckocTH. [lapamiensHO€ MW LEHTpAIBbHOE
POCKTHPOBaHUE, n300pakeHue (uryp. OCHOBHBIE CBOWCTBA MapauICIbHOTO MPOCKTUPOBAHUSL.
N300paxkenue Guryp B mapauieIbHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXIy IpPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEM: NapauleibHbIE INIOCKOCTH,
CBOMCTBA NapajyieNbHbIX IockocTel. [IpocTeiiiie npocTpancTBEHHbIE GUTYphI HA MIOCKOCTH:
TETPadp, NapajuIeIeIUIe], IOCTPOCHUE CEUEHU.

[lepnieHOAUKYISIPHOCTh  NPSAMOM M IUIOCKOCTH: IEPIEHIUKYJIApHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O MPAMON MEPIEHIUKYISIPHON IIIIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. [lepneHaAuKyasp W HaKJIOHHBIE: PacCTOSHUE OT TOYKHU J0
IUIOCKOCTH, PAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NpPOEKUus (GUrypbl Ha IJIOCKOCTb.
IlepneHAUKyISPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHAUKYIAPHOCTH ABYX IUIOCKOCTEN. Teopema
0 TPEX MEPIECHAUKYIIAPaX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAaHHBINA yroJl, JIMHEWHBIN
yroJ JABYIPaHHOTO yria. TpéxrpaHHblii M MHOrorpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yriyia. CBONCTBa IJIOCKMX M JIBYTPAHHBIX YTJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIUIA.

MHoOrorpaHHuKHu

Buasl MHOTOrpaHHHUKOB, pa3BEpTKa MHOrorpasHuka. IIpusma: n-yrospHas npusma, npsmas
UM HakJIOHHasT TpuU3Mbl, OOKOBasi W TIOJNHAas TIOBEPXHOCTh mpu3Mbl. llapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunel U ero cpoicTBa. KpaTuaiimye NoyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBenHas teopema Iludaropa. ITupamupma: n-
yrojibHasi MUpaMua, MpaBUiIbHAg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
IPaBWIBHOM nupaMubl. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs MpPU3Ma WU INpPaBUIIbHAs
NUpaMu/Jia, MpaBUiIbHAS TPEYTOJIbHAS TMpaMKia U TPaBUIIbHBIN TeTpasp, KyO. [Ipencrasnenue o
MIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTadp, JOJEKad P U UKOCAIP.

Brruucienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/lb OCHOBaHHI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTH MpsIMOM mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIIbHON
IApaMUJbl, TEOPEMA O IUIOIAAN YCEUEHHON TUPaMUIBbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS IapajulesIenuIena, CUMMETPHs
IIPABWJIBHBIX IIPU3M, CHMMETPHSI IIPABUILHONU MTUPAMHU/IBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE



[TonsiTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABIICHHbIE W IIPOTUBOIIOJIOKHO HaIlpaBICHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUS C BEKTOpAMHU: CIIOKEHUE M BBIYATAHHE BEKTOPOB, CyMMa HECKOJIbKHMX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBONCTBA c10KeHUS BEKTOpOB. CBOICTBA YMHOKEHUS
BEKTOpa Ha 4Kci1o. [lonsaTHe KoMIuIaHapHbIe BEKTOpHI. [ Ipu3HaK KOMIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pPA3IOKEHUH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsamoyronbHas cucrtema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CA3b
MEXJly KOOpJUHATAMHM BEKTOpa M KOOPAMHATAMU TOYEK. YTOJI MEXIy BeKTopamu. CkanspHOe
IIPOU3BENICHNE BEKTOPOB.

11 KJIACC

Tesa BpauieHus

[ToHATHSA: UMIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, cepuueckas
IIOBEPXHOCTh, 00pa3yrolIye MOBEpXHOCTEH. Tena BpaleHus: HUINHIP, KOHYC, yCeUEHHBIN KOHYC,
cdepa, mwap. BzaumHoe pacrnonoxkenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHUsl Ha II0cKocTH. Pa3BépTka nninnHapa u konyca. Cummerpust chepbl
U 11apa.

O6bEM. OcHoOBHBIE CcBOWCTBa 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOIHLHOTO
napajuienenunena u ciaeactsus u3 He€. OOBEM NpsIMONM M HAKJIOHHOM MPU3MBI, LMIUHAPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOTr0 CETMEHTA.

KomOuHanmu Tten BpamieHWss U MHOTorpaHHUKoB. llpu3Mma, BIuCaHHas B LWJIMHAP,
onucaHHas okojo mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHMK WJIU TEJIO BPALLCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHApPA, KOHYyca, Iiomanas cepsl n e€ vacteid. [lonoOue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIONMIANEH TOBEPXHOCTEH MOAOOHBIX  (uUTyp.
[IpeoOpazoBanue mnonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEpPEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHMKOB W TeJd BpalICHUsS: CEUYEHHs IMHJIMHApA
(mapajulelbHO W TEPIEHAMKYJISIPHO OCH), CEYeHUs KOoHyca (mapajjielibHble OCHOBAaHHIO U
IIPOXOJAIINE YEPE3 BEPLIMHY), CEUEHMsI 11apa, METOJbl IOCTPOCHUSI CEYEHMI: METOJ CJENO0B,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEN TUIOCKOCTH.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepannu HajJ BEKTOpaMH. BEKTOpHOE YMHOKEHNE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHs. l[IpsAMoyronpHas crucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

J{BH2KEeHHS B IPOCTPAHCTBE

JBuxkenust npocTpancTBa. OtoOpakeHus. JIBwkeHuss M paBeHCTBO (uryp. OOmme
CBOMCTBA JBW)XKCHUH. Buabl IBMKEHMIL: NapajuIeIbHBIA IIEPEHOC, LEHTpalbHAasi CUMMETPHS,
3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMmoii. [IpeoGpazoBanust nmogodus. Ilpsmas u chepa
Oitnepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«'EOMETPUSI» (YTJYBJIEHHBIA YPOBEHD) HA YPOBHE CPEJHET O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xknanckoe BoCIMTaHHE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHUMCKOro O0IIecTBa, MPEACTAaBICHHE O MaTeMAaTHUYECKHUX OCHOBAX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHH, HOpPOIELyp TIpPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OIPOCHI U JAPYro€), YMEHHUE B3aUMOJEHWCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX q)YHKHI/ISIMI/I 1 Ha3HA4YCHUEM,

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUMCKHX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJIb30BAHUE 3THUX JOCTHIKEHUH B
JIpYruX HayKax, TEXHOJIOTHUSAX, cpepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUA, OTUUCCKOI'O MOBCACHHA, CBA3AHHOI'0 C MPAKTHYCCKUM IMTPUMCHCHUEM
JOCTIDKCHUN HAyKH W JESTEIBHOCThIO YYEHOTO, OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYMBOTO OyayIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUY, BKITIOUYAs SCTETUKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEHH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHH, BOCIPUUMYHBOCTh K MATEeMATHYECKUM acleKTam
pa3IMYHBIX BUOB HCKYCCTBA;

5) puzuveckoe BocuTaHHUE:

Cq)OpMHpOBaHHOCTI) YMEHUA NPUMCHATbL MATEMATUYCCKNEC 3HAHUA B UHTECPECAX 30POBOT0
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOaaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErysipHas pu3ndeckas akTUBHOCTb ),
busznYeCcKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENHHOMN IE€ATETHHOCTHIO;

6) TpynoBoe BocniuTaHMe:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIO0JIIO0Us, HHTEpEC K pa3IuuHbIM cepam
npohecCHOHANBEHON JesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mnpodeccu W pearTru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa30BaHUIO U
caM006pa3013aHmo Ha IMPOTSAKCHUU BceU KHN3HH, TOTOBHOCTb K AKTUBHOMY Yy4YaCTHUIO B PCIICHHUN
MMPAKTUYCCKUX 3aaa4d MaTeMaTHYECKOU HaITPaBJICHHOCTH,

7) 3K0JIOTMYeCKoe BOCIIUTAHHE:

C(I)OpMI/IpOBaHHOCTL 3KOJOTHUECKOU KyJbTYypbl, HOHUMAHUC BJIHUAHUA COLHUAJIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
FHOG&J’IBHOI‘O XapaKTepa 3KOJIOTUICCKUX HpOGHeM, OpHUCHTAlHA Ha MPUMCHCHUEC MAaTCMAaTUUICCKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKPY KaIoIel cpe/ibl, INTAHUPOBAHKE TTOCTYIKOB U OLEHKU
MX BO3MOXKHBIX MOCIIEICTBUH VISl OKPYKAIOIIEH Cpelibl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMaTHYECKOH HAayKH Kak cQepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHA NUBUIIM3AllUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHA M MAaTEMaTU4YECKON KYJIbTypPOU KakK CpEJCTBOM IIO3HAHUS MUDA,
TOTOBHOCTH OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHANBUIYAIbHO U

B IpyTmIie.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBepPCaJIbHbIe YUeOHblIe 1elicTBUS

Ba3oBble Joruyeckue geiicTBus:

BBISIBIISITh M XapaKTEPU30BATh CYIIECCTBEHHBIC IMPH3HAKH MaTEMaTHYECKHUX OOBEKTOB,
HNOHATUHM, OTHOWIEHUH MEXAYy MOHATUAMH, (OpMYyJIUpOBaTH ONpEAETICHUS MOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBI MpPHU3HAK KJIACCU(PHUKALMKU, OCHOBAHMUA Ui 000OLIeHHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHATIN3a;

BOCIIPUHUMATh, (OPMYJIMpPOBATh U MPEeoOpa3oBHIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (pakTax,
JNaHHBIX, HAOMIOJEHUSX U  YTBEPXKIEHUSX, MpeayiaraTb KPUTEPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOABI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKI4YEeHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TIpsIMbIE U OT
OPOTHBHOTO), BBICTPAUBaTh apPryMEHTAllUI0, TMPUBOJIUTH MpPHUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpATh CIIOCO0 pelieHns yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BApPUAHTOB PEIICHMUS,
BbIOMpaTh HanboJiee MOAXOAAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBble ncciaegoBarebcKue 1ecTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (UKCUPYIOIIME NPOTHBOpEUHEe, NpoOJjeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOIECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0000IIEHUS M BBIBOABI MO pe3ysbTaTaM IMPOBEAEHHOIO
HaOJI0/IEHUs], UCCIIeI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBIABIIATH JEPUIUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOMPOC M JJIS
peLIeHMs 3a]1a4u;



BBIOMpaTh HMH(GOpMANMI0O W3 HCTOYHMKOB PpA3IWYHBIX THIOB, AaHAIN3WPOBATH,
CHUCTEMAaTH3UpPOBaTh M HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IPE/ICTaBICHHUS;

CTPYKTYPHPOBATh HH(POPMALINIO, IPEJICTABIATH €€ B Pa3INYHBIX (hopMax, HILTIOCTPUPOBATH
rpaduvecKu;

OLICHMBATh HAA&KHOCTh HHGPOPMAIMM TIO0 CAMOCTOSITENBHO  CHOPMYIUPOBAHHBIM
KPHUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE NeiCTBUSA

OO0wmenne:

BOCIIPHHUMATh U (HOPMYITUPOBATh CYXKIEHHUS B COOTBETCTBHM C YCIOBUSIMH U LEISIMHU
oOLIeHMs], SICHO, TOYHO, TPAMOTHO BBbIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMHUCHbMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PELIEHUS 3a/1a4l, KOMMEHTUPOBATh IOJIYUYEHHBIN pe3ysbTarT;

B XOJIe OOCYXKICHHMsI 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl, IPOOJIEMBI,
peliaeMoil 3aauu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CYXIEHUSMHU IPYTHMX YYaCTHHUKOB JMAaora, oOHapy»XKUBaTh pa3jHyuude U CXOACTBO
MO3UIUI, B KOPPEKTHOH opMe GopMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHUS;

IPEJICTaBIISITh PE3YyJbTaThl PELICHMs 3aJlauM, 3KCIHEPUMEHTA, HCCIIEIOBaHUS, IMPOEKTaA,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIICHUS ¢ YUETOM 3a]a4 IPE3EHTALMU U 0COOEHHOCTEN
ayJIuTOPUH.

PeryasiTuBHBIe yHMBepcalbHble y4eOHbIe AeiicTBUSA

Camoopranuzanus:

COCTABJIATh IUIAH, aJIrOPUTM pEIIeHHs 3a/lauyd, BBIOMpPATh CIOCOO peleHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ yuéTOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

BJIAJICTh HABBIKAMH TTO3HABATEIIHLHON PEQIIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pe3yJbTaTOB, BIAJETh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3ysibTaTa PeIIeHUs MaTeMaTHUECKOW 3a/1auu;

IpPEBUIETh TPYIHOCTH, KOTOpPBbIE MOTYT BO3HHMKHYTh NPH PEIICHUH 3a/1a4Md, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTAaTa IIEJTU U YCIOBUSAM, OOBACHATH MPUUMHBI JOCTHXKEHUS
WIA HEJAOCTIKEHHS pe3yJbTaTOB JICATENBHOCTH, HAXOMUTh OMIMOKY, JaBaTh OICHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIMBUIYaTbHOH pabOTHI Tpu
pemieHMH y4eOHBIX 3a/Ja4y, NPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeneniars BUIbl padoT, JOroBapHBaThbcs, 00CYXKAATh
MIPOLIECC B PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE), BBIIOJIHATH CBOO YAaCTh pa0OTHI M KOOPAUHUPOBATh CBOU AECHUCTBUS C IPYTUMU



YJleHaMH KOMAaHJbl, OIICHUBAaTh KAaueCTBO CBOETO BKJaJla B OOMIMKA TPOIYKT MO KPHUTEPHUSIM,

c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbBI

K xoniry 10 kjacca o0ydaromuiicss HAYYUTCS:

CBOOOIHO ONEPHPOBATH OCHOBHBIMH MOHATUSMU CTEPEOMETPUHN NIPU PELICHUH 3a1a4d U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHHIA;

IOPUMEHATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS W3 HHUX HPU  PELICHUH
TreOMETPUYECKUX 3314,

KJIacCu(UIMPOBATh B3aUMHOE PACIIONIOKEHHE MPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSMBIMH B IPOCTPAHCTBE, MEXIY MPSIMOH U TIIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacro3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpH3Ma, MUpaMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo0);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKY, BEIOMpasi OCHOBAHUS JUIsl KI1acCH(DUKAIIH;
CBOOOJTHO ONEpPUPOBATH MOHSTHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH TApAIIENbHOE, IICHTPAJIFHOE M OPTOTOHATIBHOE MTPOSKTHPOBaHNE QUTYp Ha
IUIOCKOCTb, BBIOJHATH N300paXkeHUs (PUTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHUKOB Pa3IMYHBIMU METOAAMH, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUpaMUia),
TE€OMETPUYECKUX TEJI C IPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMM: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCh HU
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PHUTYPBI;

CBOOOJTHO OTIEPUPOBAThH MOHATHUSMH, COOTBETCTBYIONTMMH BEKTOpPaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITIOJTHATE ICHCTBHS HA/I BEKTOPAMH,

pewmiath 3aJaud Ha JI0OKa3aTeNbCTBO MAaTEMaTHUYECKUX OTHOIIEHUH M HaXOXXICHHE
reOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOAbl MpPHU  PELICHUU
MaTeMaTHYECKUX 33]1a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHSI CJIOXKHOCTH;

NPUMEHSATH MPOCTEHIINE IPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a]1ay;

U3BJIEKaTh, IPE0OPa30BBIBATh K MHTEPIIPETUPOBATH HH(POPMAITUIO O TPOCTPAHCTBEHHBIX
reoOMeTPUYeCKUX (Urypax, MPeACTaBICHHYIO HA YepTekKax U PUCYHKaX;

IPUMEHSTH OJYyYCHHbIE 3HAHUS Ha MPAKTHKE: CPABHUBATH M aHAIM3UPOBATh peaibHbIC
CUTyallMW, TIPUMEHITH W3YYEHHbIE TIIOHATHUS B TMPOIECCe IIOMCKA PEIICHHS
MaTeMaTH4eCcKu CHOPMYITUPOBAHHON MPOOIEMBI, MOAEIHPOBATh peabHbIC CUTYAIHN
Ha S3bIKE T€OMETPHUH, HCCIENOBATh IIOCTPOCHHBIE MOJAEIH C HCHOJIb30BAaHHEM



FeOMETPUUECKUX MOHATHH U TeOpeM, armapaTa aireophbl, perarb NpakTUYeCKUe 3a1a4H,
CBSI3aHHBIE C HAXOXK/ICHUEM I'€OMETPUYECKUX BEJIMYUUH;

UMETH MPEACTABICHUS 00 OCHOBHBIX ATAlax Pa3BUTH F'€OMETPHH KaK COCTAaBHOW 4acTH
dbyH1aMeHTa pa3BUTHS TEXHOJIOTHIL.

K xonmy 11 kiacca oOyyaromuiicss HAy9uTCs:

CBOOOJTHO OMEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C IWJIMHAPUYECKON, KOHMUECKOW U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

OTIEPHPOBATH TMOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAILCHHS: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa u map) U 00BACHATH CIIOCOOBI
MOJTyYEHUs TeJl BpaIlleHus;

KJIaCCHU(UIIMPOBATH B3aUMHOE PACMOIOXKeHUe cephl U MIOCKOCTH;

BBIYUCIISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeNl BPALICHUs, OOBEMBI U
IUTOIIAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAICHHS, TEOMETPHUECKUX TEN C
pUMEHEHUEM (HOPMYIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3AHHBIMH C KOMOMHAIIUSIMH TEJ BpPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M ONMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHAss B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIYHUCIISITH COOTHOIICHHUS MEX/y TUIOMIASIMH ITOBEPXHOCTEH U 00bEMaMH MOJOOHBIX
TeI;

n300paxaTh H3ydaeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB IIPOCTBIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS Tell
BpALICHHUS;

U3BIIEKATh, HHTEPIPETUPOBATH U TPEOOPA30BBIBATH MH(POPMAITUIO O IIPOCTPAHCTBEHHBIX
reoMeTprUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaX U PUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITOJIHATH ONEPAIK Ha/l BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBOW CHCTEME KOOPIAMHAT;

pemiaTb TeOMETPUYECKHE 3a/ladyd Ha BBIUYMCICHUE YIJIOB MEXAy NpPSIMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B IIEJIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/a MIPU PELICHUN;

CBOOOJTHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMU C IBH)KEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUMN;

BBINOJIHATh HM300pa)K€HHWsT MHOTOTPAaHHMKOB W TeJ BpAIleHUs MpU MapajuieIbHOM
nepeHoce, MeHTPATbHON CHMMETPHH, 3€PKATbHOW CUMMETPHH, TP MTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MoA00US;

CTPOUTH CEYCHHSI MHOTOI'PAaHHHUKOB U TeJI BpaIlleHHs: CeUeHUs IMIMHPA (TapajuieIbHO
U MepIIEHANKYJISIPHO OCH), CEYEHHs KOHYyca (MapaulebHble OCHOBAHUIO U MPOXOASIINE
yepes3 BEPILINHY ), CEYEHHUs 11apa;

UCTIOJIb30BaTh METOJbI TOCTPOCHHUS CEYCHHUH: METOJ[ CJEIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO]I IEPEeHOCA CEKYIIeH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;



IPUMEHATh TE€OMETpUUYecKHe (aKThl M pEIIeHUs CTepEeOMETPUYECKHX 3azad,
IPENOoNaraolliiX HECKOJIbKO IIAroB PELICHUs, €CIIU YCIOBUS INPUMEHEHUs 3aJaHbl B
SIBHOW M HESIBHOU (opMe;

pelmiath 3aJaud Ha JIOKa3aTeJbCTBO MAaTEMaTHYECKUX OTHOIIEHUH M HaXOXXICHHE
reOMETPUYECKUX BETHYUH;

IPUMEHSATh POrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

IPUMEHATh IOJlyYeHHbIE 3HAHUSA Ha MpaKTHKe: CpPaBHMBATh, AHAIM3MPOBATH U
OLICHUBATh PEaIbHbIE CUTyalluu, IPUMEHAITh U3yYCHHbIC TIOHSATH, TEOPEMbI, CBOWCTBA
B Ipolecce ITIOMCKAa PELICHUS MaTeMaTH4eCKu C(HOPMYIHMPOBAHHON MPOOIIEMBI,
MOJICJIUPOBATh peajibHble CUTYallU Ha S3bIKE T€OMETPUH, UCCIIEA0BATh TOCTPOECHHbIE
MOJIEJIM C UCMOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUH U TEOpeM, ammapara aireopsl,
pelaTh MpaKTUYECKHE 3a/aui, CBA3aHHbIE C HAX0XK/IEHUEM [€OMETPUUYECKUX BEJIMYNH;
UMETb NPEACTaBICHUs 00 OCHOBHBIX 3Talax pa3BUTHUs T€OMETPUM KaK COCTABHOM 4acTu
(byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.
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MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTeIbHOI NPOrpaMMbl CpeIHero o01ero 00pa3zoBaHus
pe3yJbTara

7 I'eomerpus




7.1

OHGpI/IpOBaTB MOHATHUAMU: TOYKA, IIpsAMasd, IMIOCKOCTb

7.2

7.3

HpI/IMeHHTb AKCHUOMBI CTEPCOMETPHU U CICACTBUA U3 HUX IIPHU PCIICHUN
TCOMCTPHUYCCKUX 3aaaYd

OHepI/IpOBaTB IMOHATHUAMUA: MapaJuICIbHOCTh MW TMEPINCHAUKYIISIPHOCTD
MMpsAMBIX U IUIOCKOCTEH

7.4

KrnaccudunupoBaTs B3aMMHOE PACIOIOXKEHUE MPSMBIX M IIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

OnepupoBaTh MOHATUSMHU: JABYTPAHHBIM YroJl, TPaHU ABYTPAHHOTO yIJIa,
pedpo ABYTpaHHOTO yTiia, JIMHEHHBIA Yrol ABYTPAHHOTO YIJia, TpaayCcHas
Mepa JBYTPaHHOTO yria

OnepupoBaTh MOHATUAMH: MHOTOTPAHHMK, BBITYKJIBIA W HEBBIMYKJIbIN
MHOT'OIPaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPAaBUIIbHBI MHOTOTPAaHHUK

7.7

Pacrnio3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHHKOB (ITUpaMUAa, MpHU3MA,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)

7.8

7.9

7.10

KnaccupumupoBarh  MHOTOrpaHHHMKH, BbIOMpas  OCHOBAaHHUS  JIJIS
KJIaCCI/I(bI/IKaIII/II/I (BI:IHYKJII)IG u HCBBIITYKJIBIC MHOI'OI'paHHUKH,
IMPpaBUJIbHBIC MHOTI'OIrpaHHUKH, IIpsAMBIC n HAKJIOHHBIC IIPpHU3MBEI,
napauieIeunebl)

OHepI/IpOBaTB INOHATHAMMU CCKyliasa IJIOCKOCTB, CCUCHUC
MHOTI'OIrpaHHUKOB

OOBSICHATH IMPUHIHUIIBI TOCTPOCHUSA Ce4YeHH I MHOT'OTPaHHUKOB, UCITIOJIB3YH
METOA CICOA0B

7.11

Crpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM CJIE€/IOB, BBINOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:
BU/] CBEpPXY, COOKY, CHU3Y

7.12

Pemarsn 3ala4uu Ha HAXOXKXIACHUC I'COMETPUUCCKUX BCIIMYUH I10 o6pa3uaM
HJIN aJIroputMaM, MNPHUMCHAA H3BECTHBLIC AHAJIMTHYCCKHUEC MCTOABI IIPU
p€mICHUN CTAHAAPTHBIX MATEMATUYCCKHUX 3aJad Ha BbIYHUCICHHUC
paCCTOSIHI/Ifl MCXKAY ABYMsS TOYKaMH, OT TOYKH IO0 HpﬂMOﬁ, OT TOYKHUIO
IJIOCKOCTH, MEKAY CKPCHIUBAOIHUMHUCS ITPAMBIMUA

7.13

Pematp 3amaun Ha HaXOXJAEHUE T€OMETPUUYECKUX BEJIMYMH MO o0pas3nam
WM aNropuTMaM, IMPHUMEHSISI W3BECTHBIE AHATMTUYECKHE METONBI IpHU
pELIEHNN CTAaHJAPTHBIX MAaTEMaTMYECKUX 3a/ad Ha BBIYMCIICHHE YIJIOB
MEXIY CKPEIIMBAIOIIMMHUCI MPSAMBIMH, MEXIY HPSIMOW M IIIOCKOCTBIO,
MEXY IIIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

7.14

Beraucnsate 00BEMBI M TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHHKOB
(mpu3Ma, mupaMuia) ¢ MpUMEeHEHHEM (POPMYII, BEIYUCIISATH COOTHOIICHUS
MEXTY TUTOIIASIMH MIOBEPXHOCTEH, o0bEMaMu MOTOOHBIX
MHOTOTPaHHHKOB

7.15

OnepupoBaTh MOHATUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OChb U

MJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPbI
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W3Brekatb, MpeoOpa3oBBIBATH M HHTEPIPETUPOBATH HH(POPMAIHIO O

7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YyepTekax U pUCYHKax
[TpumeHsTh TeoMeTpudeckue (aKThl Ui PELICHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJIAralolIMX HECKOJIBKO IIAroB PEUIEHUs, €CIIH YCJIOBHS
NPUMEHEHHS 33J]aHbl B SBHOH (popme
718 [TpuMeHsaTh mpocTEdIIMe MNPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUIECKHX 3a/1a4
719 [TpuBOANTE MpUMEpPBHl MaTEMaTHYECKHX 3aKOHOMEpPHOCTEH B IpUPOJE U
' KHU3HH, PAcIIO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHATH MOTy4YeHHBIC 3HAHUS Ha MPAKTHKE: aHAJTH3UPOBATh pealbHbIC
CUTYAIMH ¥ IPUMEHSTh N3yYSHHBIC TOHATHS B IIPOLIECCE TIONCKA PEIICHUS
MaTeMaTHYeCKu  CQOPMYJIHUPOBAaHHOW  NIpPoOIEMbl,  MOJCIUPOBATH
7.20 peanbHble CUTyallMM Ha SI3bIKE€ I'€OMETPUH, MCCIEN0BATh IOCTPOCHHBIE
MO/JIEJIU C UCIIOIb30BAHUEM I'€OMETPUUECKUX MIOHATHH U TeOpeM, anmnapara
anreOpbl, peuiath MPAKTUYECKUE 3a/laud, CBA3aHHBIE C HaXOXKICHHUEM
reOMETPUUYECKUX BEIUYHH
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 0011ero 00pa3zoBaHus
pe3yJabTarta
6 ['eomerpus
OnepupoBaTh MOHATUAMU: LMJIMHAPHUYECKas: TTOBEPXHOCTh, 00pa3youe
6.1 WINHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHMYECKas IMOBEPXHOCTb,
' oOpasyroliie  KOHMYECKOW  TOBEPXHOCTH, KOHYC, cepuueckas
MIOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaeHus (IHJIMHAP, KOHYC, cepa u map)
6.3 OOBSACHATH CITOCOOBI ITOTyYSHHSI TEJT BPAICHHS
6.4 KnaccugunupoBats B3auMHOE pacHookKeHHe Cephl U TIOCKOCTH
OnepupoBaTh NOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CEIMEHTA,
6.5 BBICOTAa CErMEHTa, IIApOBOW CIIOH, OCHOBAaHHE IAPOBOTO CIIOS, BBICOTA
IapOBOTO CJIOS, MAPOBOU CEKTOP
6.6 Bbruaucnare 00BbEMBI W IUIOMIANM  TIOBEPXHOCTEW TeN  BpalICHUS,
' reOMETPUYECKUX TeJl C IPUMEHEHUEM (popmMyi1
OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIHMCAaHHBIA B chepy u
6.7 ONHUCaHHBIN O0KOJIO cepsl, chepa, BMMCaHHAST B MHOTOTPAHHUK HIIU TEJIO

BpaILCHUS
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6.8

BBIYHCISATE COOTHOIIEHUS MEX/TY TJIONIAISIMK TIOBEPXHOCTEH U 00bEMaMu
IMOAOOHBIX TEN

6.9

6.10

6.11

N300paxkaTh n3ydaemble (UTYPHI OT PYKH M C IPUMEHEHHEM MPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

BbInonHATe (BBIHOCHBIE) IUIOCKHME YEPTEKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (uUryp: BUA cBepxXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHus

W3Brekatb, WHTEPNPETHPOBaTH M NpeoOpa3oBbIBaTh HH(OpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETpPUUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCYHKaX

6.12

[TpumensTh TeoMeTpudeckne (HaKThl Ui PEIICHHS CTEPEOMETPUUYECKHIX
3a/1a4, NPEINONIAralolliuX HECKOJbKO IIAroB pEUIeHUs, €CIM YCIOBHSA
IpUMEHEHHUs 3aJlaHbl B ABHOH (opme

6.13

6.14

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
BBINONMHATE EHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U

YMHOXXCHHUSI BEKTOpa HAa YHCJIO, OOBSICHATh, KAKUMH CBONCTBAMU OHHU
o0JaaroT

6.15

6.16

6.17

6.18

[TpuMeHsITh paBUIIO NapajuieenuIea Ipy CI0XKEHUH BEKTOPOB

OnepupoBaTb NOHATUSAMM: JEKAapTOBbl KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yroil MeXAy BEKTOpaMH, CKaJsS[pHOE TIPOU3BEACHHE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

Haxoaute CyMMY BCKTOPOB U INPOU3BCACHUC BCKTOpAa Ha YHUCIO, YTOJI
MCKAY BCKTOpaMHU, CKAJIIAPHOC MPOU3BCACHUC, PACKIAAbIBATL BEKTOP IO
JABYM HCKOJUIMHEAPHBIM BCKTOpaM

38.IlaBaTB IIJIOCKOCTb YPABHCHUECM B HeKapTOBOﬁ CUCTCMEC KOOpAUHAT

6.19

6.20

6.21

Pemrats HpOCTefIHIHG TCOMETPHUICCKUC 3a/la4Y1 Ha IPUMCHCHNEC BEKTOPHO-
KOOpJAWHATHOTO METOAa

Pemiate 3agadd Ha O0Ka3aTCJIbCTBO MAaTCMaTHYCCKHUX OTHOIIIEHUH H
HaXOXKIACHUC TCOMECTPHUUYCCKUX BCIUYUH I10 o6pa3uaM WU aJIrOpUTMaM,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEeICHNN CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4

HpI/IMeHHTL HpOCTGfIH.IHG OporpaMMHBIC CPEACTBA H©U  JBJICKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

[IpuBOAMTE MpHUMEPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U
YKU3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE

6.23

ITpuMeHsTh NOTyUYEHHBIE 3HAHNS HA NPAKTUKE: AaHAJTU3UPOBATh peallbHbIE
CUTyallU! ¥ IPUMEHATH U3yYEHHBIEC IOHATHS B IIPOLIECCE MIONCKA PEIICHUS
MaTeMaTHYeCKl  CQOPMYJIUPOBAaHHOW  NpPOOIEMbl,  MOJECIUPOBATH
pEaIbHBIC CUTYallMd Ha S3BIKE T'€OMETPHUH, MCCICNOBAaTh IOCTPOCHHBIC
MOJIEJIH C UCII0JIb30BAHNEM F€OMETPUUECKUX ITOHATHHI U TEOPEM, ammapara
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aJir GGpBI, peuiaTh NPAaKTUYCCKHUEC 3aJadd, CBA3AHHLIC C HAXOXIACHHUCM
FrCOMCTPHUYCCKUX BEIIMYHNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometpus

7.1

OcHoBHblE TOHATUS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTne 06 aKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUU
U CJIEICTBUS U3 HUX

7.2

7.3

7.4

B3aumHOe  pacnosokeHue IpsAMBIX B NPOCTPAHCTBE:  IEpeceKaroIuecs,
napajuleJibHble M CKpeluBaroluecss npsimble. IlapamienpbHocTh NpsMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: NapajulejbHble MpPSAMbIE B  IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX MPSIMBIX, MAPAJJIEIIBHOCTh MPSMON M IJIOCKOCTH. YTJIBIC
COHANPABJICHHBIMU CTOPOHAMHU, YroJl MEXAY NpsIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: MapajlieiabHble TUIOCKOCTH, CBOMCTBA NapalieIbHbIX
wiockocteil. [Ipocreiiiue npocTpancTBEHHBIE PUTYpPBI Ha TUIOCKOCTH: TETPadIp, KyO,
napajuieJenuIe]], IoOCTPOCHUE CEUCHUN

HepHeHI[I/IKYJ'ISIpHOCTI) pr[MOfI U IUIOCKOCTHU: TMECPICHAUKYIIAPHBIC TMPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NapaJJIEIbHbIE U MEPIICHIUKYJIIPHBIE K IIOCKOCTH, PU3HAK
MEePHIEHIUKYISIPHOCTH MPSAMOM U MIJIOCKOCTH, TEOpEMa O MPSMOM NMEepHEHANKYIIPHOU
MJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJI MEXAY IPSIMOM U MJIOCKOCTBIO, IBYTPaHHBIH
yTOJ1, TMHENHBIN YyroJ IByrpaHHoro yria. [lepnenauKkyisp 1 HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSIHUE OT MPSIMOM 710 TIIOCKOCTH, TTPOEKITUs (PUTYPHI Ha
IJIOCKOCTB. [IepreHINKyYIIPHOCTD INTIOCKOCTEN: IPU3HAK ITEPIIEHAUKYISPHOCTH ABYX
mrockocrteil. Teopema o TpEX MepreHANKYIIpax

IloHsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPDAHHHKA, BBINYKIbIE WU
HEBBIMYKJIbIE MHOTOI'DAaHHUKH, pa3BEPTKa MHororpaHHuka. llpumsma: n-yrosbHas
pu3Ma, TpaHU M OCHOBAHUS MPU3MBI, MpsiMasi U HAKJIOHHAas MPHU3MBbI, OOKOBas U
IIOJIHAs MOBEPXHOCTh pHU3Mbl. [lapannenenunesn, npsaMOYyroibHbIA TapaJIeNICIIHIIE]
u ero cpoiictBa. [Iupamuaa: N-yronbHasi TUpaMua, TpaHUd U OCHOBaHHE MTUPAMUIBL,
OOKOBas M TOJIHAS MOBEPXHOCTh MUpPAaMUAbI, MPaBUWIbHAS U yCEUEHHAs MUPaMUJA.
OnemeHTbl TpuU3Mbl W nUpaMuibl. [IpaBHIIbHBIE MHOTOIDAaHHUKH: IIOHSATHE
IIPaBWJIBHOTO MHOTOTPaHHMKA, NpPaBWJIbHAs IpU3Ma U IpaBWIbHasg NHpaMHUAA,
NpaBUJIbHAS TPEYToJbHAsA MUpaMUJA U MPaBUIBHBIN TeTpa’p, KyO. IIpencraBnenue
O IpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, JOJeKa’Ap U ukocadapyrue CeueHus
MIPU3MBbI ¥ TUPAMHUIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOM, INIOCKOCTH.
DOneMeHThl CHUMMETPUM B  NHpaMUAax, NapajiesienuIenax, MpPaBUIbHBIX
MHOI'OTPaHHHUKAX

7.6

Boruncnenue »1eMEHTOB MHOTOTpaHHUKOB: pEOpa, AuaroHanu, yribel. [lmomans
OOKOBOW TIOBEPXHOCTH M TIOJHOW TIOBEPXHOCTH TMPSMOW TMPU3MBI, ITUIOMIAIb
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OCHOBAHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpAMOM npu3Mmsbl. [lnomans 6oxkoBoi
IIOBEPXHOCTU U TIOBEPXHOCTH MPABUIBHOW NUPAMHJIBI, TeOopemMa O IUIOLIaan
yceu€HHol nupamusl. [Tonstue 06 06béMe. O0bEM UpPaMUIbl, TPU3MBI

1.7

[Tomo6HbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEX/TY TUIOMIAIIMU TTOBEPXHOCTEH,
00bEMaMU MTOIO0HBIX TENT

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6

6.1

6.2

6.3

I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolfe HWIHHIPHUECKON TOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlmnmHap: ocHOBaHUS U OOKOBas MOBEPXHOCTb,
o0pasyromias u ock, IO > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 00pasylolye KOHMYECKOH MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM nmoBepxHOocTH. KoHyc: OcHOBaHMe U BepiInHa, 00pa3yrorias
1 OCB, IUIOIIa/1b OOKOBOM M IOJTHOM MOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yromme
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: HeHTp, paauyc, AMaMeTp, IIoIaab MoBepXHOCTH cheprl. BzaumHoe
pacnosnoxeHue chepbl U MIIOCKOCTH, KacaTeNbHas TUIOCKOCTh K cdepe, MIomaab

cepsl

6.4

6.5

6.6

N300pakeHne Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa u KOHyca
KomOuHanmu Tten BpalleHHs U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILICHHS

[Tonsitue 06 0O6bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 00bEME
NpSMOYTOJIBHOTO Mapaijenenunena u ciueAactBus u3 He€. OO0BEM LMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl

6.7

6.8

6.9

6.10

[Tonobusle Tena B mpocTpaHcTBe. COOTHOLIEHUS  MEXAY  IUIOIAISIMHU
MOBEpXHOCTEN, 00BEMaMH MOAOOHBIX TET

CeueHns HUuJInHApa (HapannenLHo U NCPHNCHAUKYIISIPHO OCI/I), CCUCHUSA KOHYCa
(HapaJ'IJ'ICJIBHOC OCHOBAHHUIO U ITPOXOAAIICC YCPE3 BCpH_II/IHy'), CCUCHUA 1Iapa

BCKTOp Ha TIOCKOCTH M B IIPOCTPAHCTBE. CnoxeHHe U BBIYMTAHUE BCKTOPOB.
YMHOXEHHE BCKTOpPA HA YUCIIO. Paznoxenue BCKTOpa 110 TpCM HCKOMIIJTaHAapHBIM
BCKTOpPaM. HpaBI/IJ'IO MnapajjiejenuIicaa. Pemenne 3aaad, CBs3aHHBIX C
MPUMCHCHUCM ITpaBUJI JIENCTBUIL C BCKTOpaMu

[IpssMoyronbpHasi cucreMa KOOpAMHAT B IpoOCTpaHcTBe. KoopauwHaTel BeKTOpa.
[Ipocreitimue 3amaur B KOOpAMHATaX. YToJl MEXIy BekTopamu. CkaisipHOe
MPOU3BEJCHUE BEKTOPOB. BBIUKCIIEHHE YTIJII0B MEXIAY MNPSIMBIMUA U IJIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PEIICHUH TEOMETPUUECKHUX 3a/1a4
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ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

Bnagenue MeronaMu J0Ka3aTeNbCTB, AJITOPUTMAMH pELIEHUS 3ajady;
yMeHue (opMyJIUpOBaTh U ONEPUPOBATh IMOHATUSAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (JOPMYJIUPOBKH; IPUMEHSATH UX; yMEHUE (HOpMyIupoBaTh
0o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BATH METOJA MAaTEeMAaTUYECKON WHIYKIHHU;
IIPOBOAMTH JIOKA3aTeNbHbIE PpACCYXKIACHHUS TIpU PpEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI  IPAaBUIBHOCTb  PACCYXKIEHHUH; yMeHHe
ONEpUPOBATH MOHATHSIMH: MHOECTBO, IMOIMHOXECTBO, ONEpPALlMU Haj
MHOJKECTBAMH; YMEHHE HCIIOJIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAaHUs PeallbHbIX IPOLECCOB U SBJICHUHN U NPU PELICHUU
3ajjay, B TOM 4YHCIIEé M3 JpPyTruX Y4YeOHBIX TMPEeIMETOB; YMEHHE
ONepupoOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3ajJlaBaTb M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHITUSIMM: HATYpaJbHOE YHCIIO, LIEJI0E€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIIEHb
C palMOHANbHBIM  [OKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszareneM, JorapugM ymucia, CHHYC, KOCHMHYC W  TaHI€HC
MIPOM3BOJIBHOTO YHUCJA, OCTATOK IO MOJYJIIO, PalMOHAJIbHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX 4YMCET; YMEHHE HCIOJIb30BaTh
NPU3HAKU JICIMMOCTH, HAaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOmiee KpaTHOe, aropuT™M EBKiMIa npu pelieHnn 3aa4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yMEHME
BBITMIOJIHATh BBIUMCIICHHE 3HAUYE€HUN W MpeoOpa3oBaHUsl BBIPAKEHUH CO

CTENEeHsMHU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX

BBIpa)KeHHﬁ; YMEHUE ONECPpHUPOBATH IMOHATHAMHU: ITIOCICAOBATCIBHOCTD,
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apudMeTHIecKas mporpeccus, FreOMEeTpHIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3aJaBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMILJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTb NPOU3ZBOAMTH apuU(pMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMU: MaTpula 2X2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYMeHue onepupoBaTh MOHATUSAMU: PALlMOHAIBHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
MOHATUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pEIIATH
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoOM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MAaTEMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMU, HauOoJblllee U HauMEHbIIee 3HaYeHUs
(GYHKIHMU Ha IPOMEXYTKE, HeIIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIUM, 1epBas ¥ BTOpasi Mpou3BoAHAsA (PYHKUIUHU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeaeIEHHbINH
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIHMH, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YyHKUIUH,
HaXOJIUTh HauWOOJbIINE W HAMMEHBIIWE 3HAuCHUsS (DYHKIUH; CTPOUTH
rpaMKi MHOTOWIEHOB € UCIOJIb30BAHUEM allapara MaTeMaTHYeCKOro
aHaINM3a; NPUMEHATh NPOU3BOJAHYIO Il HAXOXKIEHUS HaWIy4IIero

pE€UICHUA B MNPUKIAIHBIX, B TOM YHCJIC COLUAIbHO-DKOHOMHWYCCKUX H

19



bu3HUeCKUX 3a7a4ax; HAXOAUTh TUIOMIANA U 00BEMBI PUTYp C TTOMOIIBIO
WHTErpajia; MPUBOIUTh MPUMEPbl MaTEMAaTHYECKOTO MOJCIUPOBAHUS C

oMOIIBI0 AU epeHInanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIHH, oOpaTHas
GyHKIMS, KOMOO3UIMS (GYHKIUHA, JTUHEHHas (YHKIHS, KBaJpaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs GbyHKIHA,
TPUTOHOMETpHUYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢yHKIMM, TOKa3arenbHas M Jorapudmuueckas (QyHKIUH;, yMEHHE
CTPOUTHh TpaduKM HM3Y4YEHHBIX (DYHKIMH, BBITOIHATH MPeoOpa3oBaHUs
rpaduKoB (PyHKIUH, HCIIOIH30BATH TPAPHUKH ISl U3YUCHHUS IPOIIECCOB U
3aBUCHMOCTEH, MIPU PELICHUH 33/1a4 U3 JAPYTUX Y4EOHBIX HPEJIMETOB U
3a71a4 U3 peaIbHOM JKU3HU; BBIPAXATh (POPMYIIaMU 3aBHCUMOCTH MEXTY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu PyHKIMHI U1 peIICHUS
ypaBHEHHIA, HEPaBEHCTB M 3alad C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHH, HEPABEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HBIX TUIIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJOTH, 33Ja4i U3 00JIaCTH yNpaBICHUS JIUYHBIMUA U CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJyYEHHOE DPEIICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJbTaTOB; YMEHHME MOJAEIHPOBAThH
peanbHble CHUTyallud Ha S3BIKE MAaTEMAaTHUKH; COCTABIATH BBIPAKCHMS,
YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCIOBHUIO 33]ayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C HCIOJIB30BAaHUEM amIapara

anreOpbl, UHTEPIIPETUPOBATH MTOJTyUYEHHBIH pe3yIbTar

YMeHue oneprupoBaTh MOHATHSIMU: CpeaHee apudMeTHIecKoe, MeIuaHa,
HauOoJIbIIIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUsl, CTAaHapPTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; YMEHHE U3BJIEKATh, HHTCPIPETHPOBATH
uH(pOpMAaIIHIO, TIPEJCTABICHHYO B TAOIUIAX, HA JUarpaMmax, rpaukax,
OTPaXKAOIIYIO CBOMCTBA PEATbHBIX MTPOIIECCOB M SBJICHUM; TIPEICTABIISTH
uH(pOpMAILIMI0O C TIOMOMIBIO Ta0NWII ¥ JAWarpaMM; HCCIIEIOBATh
CTaTHCTHYCCKUE JaHHBIC, B TOM YHCIIE C NMPUMEHECHUEM TpaduUuecKuX

MCTO OB U 3JICKTPOHHBIX CPCIACTB; rpaqmqecxn HUCCICI0BAaTh COBMCCTHBIC
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HAOJIIOJICHUsI C T[IOMOILBIO JUarpaMM pacCceMBaHUs M JIMHEHHOU

perpeccuu

YMeHue onepupoBaTh MOHIATHSMH: CIIYYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METO/AOB; MPUMEHSThH
(GOpMYIIBI CIIOKEHUST U YMHOXKEHHUS BEPOATHOCTEH, (OpMYITy TOTHOU
BeposTHOCTH, popMynny bepHyum, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHE OINEPHUPOBATH
MNOHATUSIMH: CIlydaliHas BeJMYMHA, paclpelelieHue BEepOsSTHOCTEH,
MaTEeMaTHYECKOE OXHUIAHWEe, JHUCICPCHs] M CTaHJApTHOE OTKIIOHCHHE
CIy4ailHOW BEJIMYMHBI, (YHKIMH paACHOpPENEeNeHUs U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJbHOTO W HOPMAJIBHOTO pacIpe/elieHui;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paCHpeleIeHu Ui
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUN; YMEHUE MPHUBOIUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINMX YHCEN B MPHUPOJIHBIX H OOIICCTBEHHBIX
SBIICHUSX; YMEHHUE ONEPUPOBATh MOHATUSIMU: COUETAaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWM, YWCIIO TEepecTaHOBOK; OmHOM HprOTOHA; yMmeHHe
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUS TSI pEIICHUs 3a]1a4;
OIICHHUBATH BEPOSTHOCTH  PEATBbHBIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATDH HOJ'Iy‘lCHHBIfI pe3yjibTar

YMeHue onepupoBaTh IOHATHUSAMU: TOYKA, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA yIJa, IUIOCKHHM yrod,
JBYTPAaHHBIA Yroy, TPEXTPaHHBIA YTOJ, CKPEIIMBAIOLIMECsS IpsSMBIE,
MapajuIeIbHOCTh U MEPHEHAUKYIISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yToi
MEXy NPSAMBIMH, YToJl MEXKIY HpPSIMOHW M IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSTHUE MEKITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IJIOCKOCTSIMU; YMEHHE HCII0JIb30BATh IIPH
pellleHn 3a7ad M3ydeHHbIe (PaKThl U TEOPEMbl IUIAHUMETPHUH;, YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYXAIOLIEr0 MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C TOMOIIbI0 T'€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa9YN

10

YMeHue onepupoBaTh MOHATHUAMH: TUIOMIAAb (PUTYPBI, 00BEM (UTYDHI,
MHOTI'OI'paHHUK, HpaBI/IJILHBIﬁ MHOTI'OrpaHHUK, CCYCHHUC MHOI'OIpaHHHKA,

Ky0, mapajuieienunen, Mpu3Ma, nupamunaa, purypa U MOBEPXHOCTb
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BpallleHus, HUINHAP, KOHYC, map, cdepa, miomans chepsl, MIonaib
MOBEPXHOCTH IMUPAMH[IbI, HPU3MbI, KOHYyCa, HWIHHIpa, 00bEM Kyoa,
MNpAMOYI'OJIbHOTO IapauIC/ICTIMICAa, MHUPpaMHUAbI, MPU3MbI, HOWJIMHIApPA,
KOHYCa, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUCHUsST KOHYCA M LUJIMHJPA,
napajuleibHble OCH WM OCHOBAaHHIO, CCUCHME IIapa, IUIOCKOCTh,
Kacaromiascs cdepsl, MWINHIPA, KOHYCa; yYMEHHE CTPOHUTH CCUCHUE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH
BPAIIICHUS, UX CEYCHUS, B TOM YHCIIE C TOMOIIBIO AJICKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOHCTBA T€OMETPHUYECKUX (PHUTYP, CAMOCTOATEIBHO
(bOpMyITUPOBATEH OMPEACICHUS U3YYaeMbIX (DUTYP, BBIABUIaTh THIIOTE3bI
0 CBOMCTBax M MpPHU3HAKAX F€OMETPUYECKUX (PHUTYp, 0OOCHOBHIBATH WJIH
ONpOBEpraTh HX; YMEHHE MPOBOJAWTH Kiaccuukaiuio Guryp 1o
pPa3jIMuHbIM HpPU3HAKAM, BBIIIOJIHATDH HGO6XOIII/IMI)IC JOIIOJIHUTCIIbHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE MOAOOMS, MOAOOHBIE (UTYpBI;, yMEeHHE
pacro3HaBaTh paBHBIC W MOAOO0HBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXUTEKType; HCIOJNb30BaTh T'€OMETPUUYECKUE OTHOLICHHS
IIPH PEIICHAH 33/1a4; HAXOTUTh TEOMETPUIECKUE BETMUNHEI (JITHHA, YTOJI,
IoMIaib, 00BEM) MPU PElIeHUH 33/1a4 U3 APYTUX YIEOHBIX TPEIMETOB U
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T€OMETPHUYSCKUE BEITHUUHBI
(nmuHA, yroi, miomanb, 00bEM, IMIOMAAb MOBEPXHOCTH), UCIONB3YS
W3YyYCHHBIE (OPMYJIBI U METOJbI, B TOM YHCJIC: IIONIAIh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas chepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TapaJIICNICNIIea, MHPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOIICHHUE 00BEMOB HOIIOGHBIX (I)I/Il"yp

YMeHue onepupoBaTh NOHITHIMU: NPIMOYTOJIbHAS CUCTEMA KOOPAMHAT,
BEKTOP, KOOpAMHATHl TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpAa Ha YHMCIO, Pa3/IoKEHHE BEKTopa Mo Oaswucy,
CKAJIIPHOE TNPOU3BEACHUE, BEKTOPHOE IPOM3BENCHHE, YIOJd MEXIy
BEKTOPAMM; YMEHHUE HUCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOJ
JUId pELIeHHs TEeOMETPUYECKUX 3aJad M 3a7ad Jpyrux ydeOHbIX

MPEIMETOB
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YMmenue BbIOMpATh TMOAXOAIIMNA METOA MUl peIICHUs 33/1a4H,
[IOHVMMAHHAE 3HAYMMOCTH MATE€MaTUKH B M3YyYEHUU MPUPOJHBIX H
OOIIECTBEHHBIX TPOIECCOB U  SBICHHUI, yMEHHE pacro3HaBaTb
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHUE IPUBOAMTH
IIPUMEPBl  MATEMaTU4YECKUX OTKPBITMM POCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Yucna u BBIYUCICHUSA

11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yncel

12 Panmonanbhple uucina. OOBIKHOBEHHBIE W JECATUYHBIE JPOOM, IPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOIUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaATYpaIbHOW CcTeneHu. JeficTBHS ¢ apu(MeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTemeHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTENEeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uucna. [lecaTuyHpie U HATYpaJbHbBIE JOTapUPMBbI

JleiicTButenbHbIe 4uCiia. ApuMeTHUECKHE ONepalnuud C JACHCTBHTEIbHBIMU
1.7 yuciaamu. [IpuOmmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OLIEHKA pe3yJIbTaTa BHIYNCIEHUIN

1.8 ITpeoOpa3oBanue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUsI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuveckne ypaBHEHUS

2.4 [TokazarenbHble U IOTapUPMUUECKIE YPABHEHUS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHU M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

211 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeauTenb MaTPUILLbI
3 OyHKIMU U Tpaduku
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@Oynk1us, crocods! 3ananus ¢yHkuuu. I'paduk ¢yskmuu. B3anmHo oOparHbIe

3 ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
32 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKiuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
33 CreneHHass (yHKLUs C HaTypajdbHbIM M LEJbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTEIICHH
3.4 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas GyHKIMH, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmyiia CI0KHBIX TPOIIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 [MpousBoanas GpyHkmu. [Ipor3BogHbBIE AIEMEHTAPHBIX (YHKIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxx1eHre HanOoIbIIero 1 HaMMEeHbIIEro 3HaueHus! GyHKIUU Ha
OTpe3Ke
4.3 ITepBooOpasnas. Murterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tema v MOBEPXHOCTH BpaIeHUs
7.5 KoopauHats! 1 BEKTOPHI
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