MyHHUHNATBHOE ABTOHOMHOE 00meodpaloBaTe/bioe yupesieHue
«w/lafiramakekas cpelnas odmeodpazonarTe/iLbHad MKOIA»

[lpuuaro. IIpuuaro. Yrsepaaeno.

Iporoxkoa MO Ne 1 [porokoa nexarorndeckoro corera  Ipnkas Ne 6

o1 28 asrycra 2025r. ot 29 aBsrycra 2025r. Ne 1 ot 29 asrycra 20251,
PABOYAS NMPOI'PAMMA

no yqedHoMy npeamery
«l’eoMeTpH

nas 10 = 11 kaaceos

¢. Jlaiitamak

2025 = 2026 yuedbubiii roa



Pazgen 1. IOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma ygeOHOTO Kypca «I eomeTpus» 6a30BOr0 ypOBHS JAJsi OO0YJArOIIHXCS
10 —11 xmaccoB paspaboTtana Ha ocHOBe DenepaabHOrO roCyAapCTBEHHOTO 00pa30BaTEIEHOTO
CTaHIapTa cpeaHero oOmiero oOpa3oBaHuUs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUH,
MPEeIbABISEMBIX K MaTeMaTH4YECKOMY OOpa30BaHUIO, U TPAaJULMIl pOCCHICKOrO 00pa3oBaHUS.
PeaJ'II/I?;aIlI/ISI nporpamMmal oOecrieunBaeTr OBJIaICHHUC KJIFOYCBbIMH KOMIICTCHIIUSIMMU,
COCTaBJAIOIIMMHA OCHOBY I CaMOpPa3BUTHUA W HCIIPCPLIBHOTO O6p2130BaHI/I$I, OEJI0CTHOCTD
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBbHOI'O pa3BUTUA JIMYHOCTU 06yqafonmxcx.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oomero oOpa3oBaHUS
o0ycloBJeHa MPaKTUYECKONM 3HAYMMOCTBIO METANpEeAMETHBIX U TNPEIMETHBIX pPe3yJbTaTOB
oOyueHusi TEOMETPUM B HAIPABJICEHUU JIMYHOCTHOTO pa3BUTHUA oOydaromiuxcs, GopMHpoBaHUS
(GYHKIMOHATBLHONH MaTeMaTHYECKOW T'paMOTHOCTH, H3YYEHHs JAPYTUX Y4eOHBIX JUCLHUIUIMH.
Pa3Butne y oOywaromuxcs NpaBWIBHBIX IPEACTABICHUN O CYLUIHOCTHM M IPOUCXOXKIECHUU
reOMETPUYECKUX a0CTpaKIUi, COOTHOLIEHUH PEAJTBLHOTO U HJEAbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTUYE€CKON HAyKOW SIBJIEHUU U MPOIECCOB PEATbHOT0 MHpA, MECTE T€OMETPUH B CUCTEME
HayK M pOJIM MAaTeMaTH4eCKOr0 MOJEIHMPOBAHMS B HAayyHOM IIO3HAHMU U B IPAKTHKE
crocoOCTByeT (OPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS YyYallUXCS, a TaKKe KayecTB
MBIIIUTIEHUS], HEOOXOAUMBIX JUIS aAalTallid B COBPEMEHHOM OOIIIEeCTBE.

I'eomerpust siBasieTcst onHUM K3 0a30BBIX IMPEIMETOB Ha YpPOBHE CpEIHEro o0Ilero
oOpa3oBaHus, Tak Kak OOECHeurMBAaeT BO3MOXKHOCTb M3YyYEHHUS KaK JIUCUUIUIMH €CTECTBEHHO-
Hay4YHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAapPHOM.

Jlormueckoe MblluIeHUE, (GopMupyeMoe MNpU H3YYEHHH OOYYaloIMMUCA HOHATUHHBIX
OCHOB TE€OMETPUM U MOCTPOCHUM IIENOYKH JIOTMYECKUX YTBEPKICHUNM B XOJE PELICHHS
F€OMETPUYECKUX 3aJa4, yYMEHHE BBIJBUTaTh M OIPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
WCIOJB3YIOTCA IPU PEUICHUM 3aJa4 E€CTECTBEHHO-HAyYHOTO IMKJA, B YAaCTHOCTH H3 Kypca
(bu3uKH.

YMeHue OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTSIX

ACATCIBHOCTH YCJIOBCKA. OpI/IeHTaHI/IH YCJIOBCKAa BO BPEMCHU U IMPOCTPAHCTBEC — H€06X0,I[I/IM(
YCJIOBHEC €TI0 COONUAJIBHOI'O 6BITI/I$I, Q)opMa OTpaXXCHHA OKPYXKAOIIECTO MHUpPA, YCIIOBUC YCIICIITHOT'O
IIO3HAaHHUA u AKTHBHOI'O Hp606p330BaHI/IH ﬂeﬁCTBHTeHLHOCTH. OHCpHpOBaHI/Ie

MPOCTPAHCTBEHHBIMH 00pa3aMu 00bEMHSET pa3Hble BUJIbI YYEOHOW U TPYAOBOH JESTEIHHOCTH,
ABIISCTCS OJHUM M3 MpO(ECCHOHATBbHO BaXKHBIX KAuyecTB, IO3TOMY akTyalbHa 3ajayda
(dbopmMupoBaHUs y 00y4aIOMIMXCS TPOCTPAHCTBEHHOTO MBIIIICHHS KaK Pa3HOBUIHOCTH 00pa3HOTO
MBIIIUIGHUS —  CYIIECTBEHHOTO KOMIIOHEHTA B TIOJTOTOBKE K MPAKTUYCCKOW NESITEIHHOCTH T
MHOTHM HalpaBJICHHUSM.

Llens ocBOEHMS IporpaMMBbl yaeOHOTO Kypca «I'eomerpus» Ha 0a30BOM ypOBHE 00y4eHHUsI
— oOmeoOpa3oBarenbHOe U OOIIEKYIBTYPHOE pa3BUTHE OOy4alomIMXcs depe3 oOecredeHue
BO3MOKHOCTH NPHOOPETEHUSI M WCHOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYECKUX 3HAHUH U
JEeWCTBUH, CTIEMU(PHIHBIX T€OMETPHUH, BO3MOKHOCTH YCIIEITHOTO TPOIOJHKCHHUST 00pa30BaHUS 110
CIIEIUATIBHOCTSIM, HE CBS3aHHBIM C MIPHKJIQJHBIM HCII0JIb30BAaHHEM I€OMETPHH.

[Iporpamma o reomeTpun Ha 6a30BOM YpOBHE NpeIHa3HAuUEHA 1151 00yJaroIuXCcsl CpeiHeH
IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyAHEHUH Ha YPOBHE OCHOBHOTO OOIIEro



obpazoBanus. Takum obOpa3om, oOydarommecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKHe YMEHUS, CBSI3aHHBIE CO CHCIM(DHUKON TeOMETPUU U HEOOXOUMBIC JITsl )KH3HU B
coBpeMeHHOM obmiecTBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh U3YyYHTh T€OMETpHIO OoJiee
rIyOOKO, €CIIM B JATbHEHUIIIEM BO3HUKHET HEOOXOJAMMOCTh B T'E€OMETPHUYECKHX 3HAHUAX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTiKkeHHe e OCBOCHHS MPOTPaMMBbI 00ECIIEYHBACTCSI PEIIEHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (hopMHpOBAHWE MPEACTABICHUS O TEOMETPUHM KaK YacTH MHUPOBOW KYIbTYPHl U

OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOLUM MUPOM;

e (opMupoBaHME TPEACTABICHUS O MHOTOTPAHHMKAX W TeJaxX BpalleHUs Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M U3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (opMupoBaHME yMEHHUs pPACIO3HABATH HA YEPTEKAX, MOJIEISIX M B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJIEHHE METOJaMHU pelIeHUs 3aJady Ha I[OCTPOCHHUS Ha HM300paKEeHUsAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (hopMHpPOBAHHWE YMEHHS ONIEPUPOBATH OCHOBHBIMH IMOHSATHSMH O MHOTOTPAaHHHKAaX U
TeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBAMU;

® OBJIQJICHUE AITOPUTMAMH PEIIECHUS OCHOBHBIX THUIIOB 3a1a4; (OPMUPOBAHUE YMEHUS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTeIbHBIE  PACCY)KICHHMsI B  XOJI€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® Dpa3BUTUE HHTEJUIEKTYaJIbHBIX M  TBOPYECKUX CIOCOOHOCTEH  0Oydaromuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEOBATENIbCKUX YMEHHUH, KPUTUYHOCTH MBILIUICHHUS;

e (dopmupoBanue (YHKIHOHATHHOW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS I€OMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTYallUSX W MPU U3YYEHHH JAPYIHMX Y4eOHBIX MPEIMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
FeOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar Juid pelieHusT MNPaKTUKO-OPHUEHTUPOBAHHBIX — 3ajad,
HUHTEPIPETUPOBATH U OLICHUBATH MOTYYCHHbIE PE3yJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MMPOTPAMMBI SIBJISIETCS BKIIFOUEHHE B KYPC CTEPEOMETPUHU B
HayaJe ero U3y4eHus 3ajad, pelraeMbIX Ha ypOBHE MHTYUTUBHOTO MO3HAHUS, U ONPEIeIEHHBIM
o0pa3oM opraHuzoBaHHasi padoTa HajJ HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIHPYET TMPOTEKAHHE MHTYUTUBHBIX IIPOIIECCOB,
MOTHBHUPYET K JalIbHEHUIIIEMY U3YYCHUIO PEAMETA.

[Ipenmnourenue OTAAETCS HAINSIIHO-KOHCTPYKTUBHOMY METOIy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUSA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-TPAKTHUYECKOMN
JesITeNbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MPEACTABICHUH Y yUalTUXcs B Kypce CTEpEOMETPUU
MPOBOJMTCS 3a CYET peIlIeHus 3ajady Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa3oB WM 3ajay Ha
OTIEpUPOBaHUE MPOCTPAHCTBEHHBIMU OOpazamu. CozmaHue oOpaza MPOBOIUTCS C OMOPOIl Ha
HarJITHOCTh, a OTIEPUPOBAHKE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISIIHOCTH, MBICJIEHHOTO
M3MEHEHHUS €r0 UCXOJHOIO COACPIKAHMSL.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukmny», «lIpsMbie 1 MIOCKOCTH B MpocTpaHCTBe», «Tena BpamieHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsi He TOJIbKO



[0 COJCP)KATEIIbHBIM JIMHUSM, HO W IO TojaM OOydYeHHs Ha YpPOBHE CpEIHEro oOIiero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEJAMETHBIM pe3yJibTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Henenmo B 10 kimacce u 1 vac B Hemento B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



Pazgen 2. COAEP’)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIIEICTBUS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIECIbHbIE U
CKpemuBampomuecss npsamsle. IlapannenbHOCTh NPSMBIX M IJIOCKOCTEM B NPOCTPAHCTBE:
MapaJuleIbHbIE IIPSAMBbIE B MPOCTPAHCTBE; IAPALICIBHOCTh TPEX MPAMBIX; NapaJUICIBHOCTb
NpSIMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIy NpPSIMBIMU B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX ockocTel. [Ipocreiinye npocTpaHcTBEHHbBIE GUTYPBI HA MIIOCKOCTH: TETPAdIp,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHUKYISIpHOCTE  NPSMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IPSAMBIE B
MIPOCTPAHCTBE, IMpPsIMbIE MApaUIeIbHBIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTHU MPSMOM M INIOCKOCTH, TEOPEMA O MPSMON NEPIEHAUKYIISIPHON IIIIOCKOCTH.
VYTriael B IPOCTPAHCTBE: YIOJI MEXY NPSIMON U TJIOCKOCTBIO; IBYrPAHHBINA YroJl, TUHEHHBIA YTOJI
JNBYrpaHHOro yria. [leprmeHIuKymnsip M HaKIOHHBIE: PACCTOSHHE OT TOYKH 10 IUIOCKOCTH,
paccTosiHUEe OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (PUTyphl Ha TIIOCKOCTh. [leprnenaukynspHOCTh
IJIOCKOCTEN: NPHU3HAK IEpPIEHIUKYJISIPHOCTH  JBYX IUIOCKOCTeH. Teopema o0  Tpéx
MEePIEHANKYIIAPaAX.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrojapHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsIMasi U HaKJIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN Napajulesienunes U ero cporcrea. [lupammpa: N-yrosbHas
nupaMuia, TpaHd W OCHOBAaHUE MNUPAMU[bI; OOKOBas W TMOJHAS MOBEPXHOCTh MHUPAMUJIBL;
MpaBUJIbHAsE W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSATHE MPaBUIBHOTO MHOTOIPAHHMKA; MPaBWIbHAs MPU3Ma U IpaBUIIbHAs
MMpaMuia; MpaBUibHas TPEYrojbHas MUpamMuia U MpaBWIbHBIN TeTpasap; KyO. [Ipencrasnenue o
MIPaBUJIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOACKa’Ap U ukocasap. CeueHus Mpu3Mbl U IUPAMHU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNEeMEHTbl CHMMETPUH B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue >neMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yribl. [lnomans GoxoBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOM PU3MBI, TUIOIIA/Ib OCHOBAHUIA, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOI mpu3Mbl. [Lnomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTU MPABUIHHON
MUpaMHJIbI, TEOpEMa O IIouaau yced€HHou nupamusl. [lonarue 06 06béme. O0BEM MUpaMuIbl,
MIPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU OJOOHBIX TEII.

11 KJIACC

Tesna Bpamenus



HunuHapuyeckas NOBEPXHOCTh, O0O0pa3yloIMe LUIMHAPUYECKONM IOBEPXHOCTH, OCh
HWIMHAPUYECKON noBepxHOCTH. LlunuHap: ocHOBaHUS ¥ OOKOBasi IOBEPXHOCTh, 00pasyromas u
0Cb; TUIOIA/Ib OOKOBO U TOTHOI MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OChb W BEpIIMHA
KoHHUYeckoi noBepxHocTu. KoHyc: ocHOBaHMe M BeplIMHA, oOpasyrouias M OChb; IUIOLIA/b
OOKOBOW W TOJHON TOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrionoxenue chepsl U IIIOCKOCTH; KacaTeslbHas TNIOCKOCTh K cepe; uiomaas chepsl.

N300pakenue Ten BpameHust Ha MIIOCKOCTH. Pa3BépTka UIMHApa U KOHYCa.

KomMOuHnauu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHUCAaHHBIM OKOJIO
cdepsl; cepa, BIMCaHHAS B MHOTOIPAHHUK, WM TEJIO BpAILEHUSI.

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPsIMOYTOJIBHOTO MapaieNenunena u ciaeactsus u3 He€. O0bEéM mumHApa, konyca. O0bEM mapa
Y 106 ChEephl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00bEMaMHU TOI0OHBIX TEJI.

Ceuenust numauHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeUeHus KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoCcTH U B TpocTpaHcTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHast cucrema koopauHaT B mpoctpaHcTtBe. Koopaunatel BekTopa. Ilpocreiimue
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexXAy HpsIMBIMU U IIOCKOCTSMU. KoopImHATHO-BEKTOPHBIN METOJ HpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



Paznen 3. INTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yNbTAaThl OCBOCHUSI MpOrpamMMbl ydeOHOro mnpeamera «MaremaTuka
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SBICHUH, MTPOIEAYp TpPakIaHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpMUPOBAHHOCTHIO POCCUMCKOMN IPa’kJTaHCKON HACHTUYHOCTH, YBOXKEHHUS K MPOIJIOMY U
HACTOSIIEMY POCCUHUCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSM POCCUHUCKHUX
MaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKON IIKOJIbI, K UCIOJIb30BAaHUIO ATUX TOCTHKECHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKH W JEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO.

JcTeTnYecKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOIIEHHWEM K  MHUpPY, BKIKOYas OCTETUKY  MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTEeMaTUYECKUM acleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusndeckoe BOCNUTAHHNE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPHUMEHSATh MAaTeMAaTHYEeCKHE 3HAHUS B HHTEpecax
3I0POBOT0 M 0Oe30macHOro o0pas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe TUTaHWE, COATAHCHPOBAHHBIM PEKUM 3aHITHH M OTAbIXa, perysipHas (undeckas
AKTUBHOCTB); (PU3MYECKOTO COBEPIICHCTBOBAHUS, NMPHU 3aHATHUSIX CIIOPTHBHO-03I0POBUTEIHHOM
JIeSITeILHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam npodecCHOHATBHON JIEITEIbHOCTH, CBSA3aHHBIM C MAaTEMAaTUKOW M €€ NMPUIIOKCHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PELICHUH
MPAKTUYECKUX 33]1a4 MaTEMaTUYeCKOW HallpaBJIEHHOCTH.

IKo0JI0rn4ecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHMYECKUX MpoOJieM; OpUeHTalne Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOM NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIAJICHUEM S3BIKOM MAaTEMAaTHUKHU U MAaTEMaTUYECKOM KyJIbTYPOU KaK CPEACTBOM ITO3HAHMS MUDA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHIMBUyaJIbHO
U B IpYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrPaMMBbl yIeOHOTO TpeaMmeTa «MaremMaTHKay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:
® BEHIIBJIATH W XapaKTEPHU30BaTh CYIIESCTBEHHBIC MPH3HAKA MATEMATHUYECKUX OOBEKTOB,
MOHATHH, OTHONICHUH MEKIY TMOHATHIMH, (HOPMYIHPOBATH ONPEICIICHUS TOHSITHI;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIIUN, OCHOBAHUS JIJI 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCHpPUHUMATh, POPMYIHPOBATH U MPeoOPa30OBBIBATH CYXKICHUS: YTBEPAUTEIbHbIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBHIABJIATH MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHs B (paKTaXx,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU [UISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;
® JenaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JE€AYKTUBHBIX U HHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUU;

® [IPOBOJUTH CAMOCTOSITEIHHO JI0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (TpsIMbIe
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPDI; 000CHOBBIBAaTH COOCTBEHHBIE CYKICHUS U BBIBOJIBI;

® BbEIOUpaTh crnoco0 pemieHus y4yeOHOM 3amaun (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1eHCTBUSA:

® UCIOJb30BaTh  BOMPOCHI  KaK  HUCCIENOBATENbCKUM  WHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATh THUIIOTE3y, APryMEHTUPOBATH CBOIO IO3UIIUIO,
MHEHUE;

® TIPOBOAMUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIA OSKCIEPUMEHT, HCCIEIOBaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oObeKTa, SBIEHHS, Tpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;

® CaMOCTOSITENIBHO  (OpMYIHpPOBaTH OOOOIIEHHS ¥  BBIBOABI IO  pe3yabTaTam
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJYUYE€HHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



® [POTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUTATh MPEINOI0KECHHUS
0 €ro pa3BUTUH B HOBBIX YCIOBHSIX.

Padora c undopmanueii:

® BBIABIATH APUIMTH MH(OPMAIMK, JAHHBIX, HEOOXOAMMBIX JJIsl OTBETa HAa BOIPOC U
IUTSL pELICHUs 3a/1a4H;

e BpIOMpaTh WHPOPMALMIO U3 WCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIN3UPOBATH,
CHCTEMaTH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IUYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

® CTPYKTypHUpOBaTh HH(OpManmio, TMpeACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WJLTIOCTPUPOBATH IPahUIeCcKH;

® OIEHWBATh HAAEKHOCTh WHQOOPMAIMKM MO CaMOCTOSTENFHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcmy

COYUANBLHBIX HABLIKOB 00YUAIOUUXCHL.

Oo0menmne:

® BOCIPHUHUMATH U (POPMYIUPOBATH CYXKIACHHUS B COOTBETCTBHUH C YCIOBHUSMHU H IEISIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

® B X0/€ 0OCYKICHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIAaeMOM TEMBI, TIPOOIEMEI,
peraemMoi 3a/1a4M, BRICKa3bIBaTh UICH, HAIIETICHHBIC Ha TTOUCK PEUICHHUST; COMOCTABIIATh
CBOM CYXKJIEHUS C CYKJICHUSMHU JPYTUX YYACTHUKOB JIMaiora, OOHapyXuBaTh pa3inyue
U CXOACTBO TMO3MIMI; B KOPPEeKTHOM ¢opme (popmMynupoBaTh pa3HOIJACHS, CBOU
BO3paXKECHMUS;

® IPEICTABIISTH PE3yJbTaThl PEIICHUs 33Ja4YH, SKCIIEPUMEHTA, UCCIIeI0BaHus, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHSI ¢ Y4ETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHunyecTBo:

® [IOHMMATb M UCIOJIL30BATh IPEUMYIIIECTBA KOMAaHAHOW U UHAUBHIyaTbHOM paboThl IpU
pelieHny y4eOHbIX 3a/la4; MPUHUMATh 11eJb COBMECTHOM JESITeNbHOCTH, TUIaHUPOBAThH
OpraHMU3aIMI0 COBMECTHOW paboOThl, pacHpenesiiarTh BUAbl pabOT, JOrOBapUBATHC,
o0cyXJaTh mporiece U pe3yinbTat paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

® y4yacTBOBATh B IPYMNMOBBIX (hopMax paboThl (0OCYKIeHHs, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMBI» U UHBIE); BBITIOJIHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOH JICHCTBUS
C IPYTMMHU YJ€HaMH KOMAaHJIbl; OLIEHUBATh KA4€CTBO CBOETO BKJIAJIa B OOIINIA MPOIYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

3) Vuusepcanvhoie pecynamuenuvle oeticmaus, 0becneuusarom Gopmuposanue CMoiCilo8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranm3anus:

® COCTAaBJIATH IJIaH, AITOPUTM PELICHHUS 3a7a4H, BEIOUPATh CIIOCO0 perieHus ¢ y4€ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBATh U
KOPPEKTHPOBaTh BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

® BIAJETh HaBBIKAMU [I03HABATENBbHON pe(IeKCHH Kak OCO3HAHMS COBEPIIAEMBIX
JEUCTBUH M MBICIUTENBHBIX TPOLECCOB, MX pe3yibTaToOB; BIAAETh CIIOCOOAMHU



CaMOIIPOBEPKH, CAMOKOHTpPOJIA IIpOLEecca M Pe3ysbTaTa PEIICHUs MaTeMaTU4eCKOu
3a/1a4u;

® [PEIBUIECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIpU PEILIEHUU 3a]laul, BHOCUTh
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBICHATH HIPUUYMHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OmnepupoBaTh MOHATUSAMH: TOUKA, TPsAMasi, TIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIEJCTBHSI U3 HUX MPU PEIICHHH TEOMETPHUYECKIX
3azad.

OnepupoBaTh TOHSATHAMHU: MAPAVICNIBHOCTh W MEPIECHAUKYISIPHOCTh TPSMBIX |
IIJIOCKOCTEM.

Knaccuduimposars B3auMHOE pacioyiosKeHNEe IPSIMbIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMU: JBYTpaHHBIA Yroj, TpaHU JABYI'PAaHHOTO yria, peopo
JBYTPAHHOIO yIJIa; TUHEHHBINA yroJl ABYTpaHHOTO yriia; TpaJdycHasl Mepa ABYIPaHHOTO yrIiia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBITYKJIBIA M HEBBIMYKJIbIH MHOTOTPaHHUK,
3JIEMEHThl MHOTOT'PaHHUKA, IPABUIIbHBIN MHOTOT PaHHHUK.

PacrioznaBaTh OCHOBHBIE BUBI MHOTOTPAaHHUKOB (MHpaMuja; Mpu3Ma, NPSIMOYTOJIbHBIN
napajuiesienumne/, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCU(pUKAIIUU
(BBIMMyKJIbIE M HEBBINYKIbIE MHOTOTPAaHHHKHU; TNPaBUJIbHbIE MHOTOIPAHHUKH, MpsIMble H
HAKJIOHHBIE TPU3MBI, TapaJljIesICUIIE bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIasl MNIOCKOCTb, CEYeHHE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOCHUS CEUEHUH, UCTIOIb3Ysl METO/I CIIEIOB.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIC) TJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HAXOXKJICHHE TEOMETPUUECKUX BETUYHH 10 00pa3iiaM Uil aJropuTMam,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYEeCKHX
3a/la4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMsI TOUKAaMH, OT TOYKHU J0 MPAMOH, OT TOUKHU JI0
TJIOCKOCTH, MEXKY CKPEIIMBAIOIIUMHUCS TTPSIMBIMU.

Pemats 3a1aun Ha HAXOXKJICHHE TEOMETPUUECKUX BETUYHH 10 00pa3iiaM Uil aaropuTMam,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3alad Ha BBIUMCJICHHUE YIJOB MEXIy CKPEHIMBAIOIUMUCSA MPSIMBIMU, MEXKAYy MPsIMOA H
MJI0CKOCTBIO, MEX/TY MIOCKOCTSMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
IpUMEHEHHEM (OPMYJT; BBIYUCIISTh COOTHOILIEHHS MEXKY IUIOLIA/IIMU MTOBEPXHOCTEH, 00BbEMaMu
110/100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHAMU: CHUMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh
CUMMETPHHU; IEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPHI.



W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKaX.

[IpumensTy reoMeTpudeckue (axkTbl JUIsI PELICHHS CTEPEOMETPUYECKUX — 3ajad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHMKAllHOHHBIE
CHCTEMBI [TPU PEUICHUU CTEPEOMETPHUCCKHIX 3a/1ay.

[IpuBoauTe mHpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHﬂTB IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemiCHuA MaTeMaTn4dycCKn
chopMyIMPOBAaHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C HCIOJb30BAaHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aJIre6pr; pemaTh NPAaKTUHYICCKUE 3aJa4u, CBA3aHHBIC C HAXOKIACHUCM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAs IOBEPXHOCTb, 00pa3yIOLIUe HUINHAPHIECKON
MOBEPXHOCTH; IMJIMHJP; KOHUYECKasi MOBEPXHOCTh, 00pa3ylonie KOHUYECKOH MOBEPXHOCTH,
KOHYC; c(hepruecKasi IOBEpXHOCTb.

Pacno3naBate Tena BpamieHus (MUJIMHIDP, KOHYC, cdhepa u 1map).

OOBACHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHHUS.

KnaccuduimmpoBaTs B3anMHOE pacmnosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOI CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJI0I, OCHOBAHHUE IIAPOBOIO CJIOSA, BHICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIONIAM MOBEPXHOCTEH TeN BpalllEHUsl, TEOMETPUUECKUX Tell C
pUMeHEeHHeM (HOopMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOIPAHHUK WUJIU TEJIO BpalllCHHUS.

BbIyHcnsaTh COOTHOLIEHUS MEKTY TUIOMIAIIMU TOBEPXHOCTEN M 00bEMaMU MOTOOHBIX Tell.

N3o00paxkate u3ydaemble (UIYpbl OT PYKM U C NPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUI
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUsI TEJ BPaIlCHHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATh ACWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB U YMHOYKEHHUS BEKTOPa
Ha YHUCT0, OOBSICHATH, KAKUMU CBOMCTBAMU OHM 00JIa/1a10T.

[IpumeHsTh MpaBUiIoO Mapauienenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEXKIy BEKTOPAMH, CKaIsIpHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB UM MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJl MEXKIY BEKTOPaMHU,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3aaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOU CHCTEME KOOP/IMHAT.

[IpumensTh reoMeTpuueckue (akTbl JUISL PEHICHHS CTEPEOMETPHUYECKUX — 3aiad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3a/laHbl B SIBHOU
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETpHUICCKUC 3aaa4u Ha NPUMCHCHHUC BEKTOPHO-KOOPAUHATHOTO
MeTo/1a.

Pemratn 3aJa4u Ha JOKa3aTCJIbCTBO MATEMATHYCCKUX OTHOILICHUHA WU HaXO0XICHHUC
rCOMETPHUICCKUX BCIHUYHH I10 06pa311aM WKW aJirOpyuTMam, MpUMCHASA W3BCCTHBIC MCTOABI IIPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajJ1a4.

[IpuMeHATH NpOCTEMIINE NPOrPAaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3HUPOBATH PCAJIBHBIC CUTyallUUd U
MIPHUMCHSATH HU3YYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
HCCIIEI0BAaTh TOCTPOCHHBIE MOJEIN C HCIOJIb30BAHHEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9U, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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BBeneHne B crepeoMeTpHIo

[IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTRBE.
[TapamiensHOCTE NPSAMBIX U IIJIOCKOCTEN

[lepnieHIUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEN
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pecypchbl

bubmmoreka [{OK
https://m.edso0.ru/1c209e
37

bu6moreka [IOK
https://m.edso0.ru/1c209e
37

bu6mmoreka [IOK
https://m.edso0.ru/1c209e
37

bu6mmoreka [IOK
https://m.edso0.ru/1c209e
37

bu6mmoreka [JOK
https://m.edso0.ru/1c209e
37

bubmuoreka [JOK
https://m.edsoo.ru/1c209e
37

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e
37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

Tena BpameHus

OOBEMBI TEN

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToBTOpeHue, 06o0IICHNE,
cUCcTeEMAaTU3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoaudecTBo 4acoB

Bcero KOHTpPOJIbHBI
e padoThI
12
5 1
10 1
! 1
34 3

[MpakTuyecku
e padoThl

DJIEeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/1c209e
37

bu6moreka [IOK
https://m.edsoo.ru/1c209e
37

bu6moreka [IOK
https://m.edsoo.ru/1c209e
37

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e
37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne undposbie
Tema ypoxa KoHTpoabHBI IIpakTHyecku U3y4YeHH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThl e padoTbl |
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocrpaHcTBo. [IpaBuna bubnuorexa [JOK
1 n300pakeHUs Ha PUCYHKaX: 1 https://m.edsoo.ru/aecc77
M300paKeHUS TUIOCKOCTEH, cd
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CepEeMHBI OTPEe3Ka
[TonsTusa: nepecekaronmecs bu6mmoreka [IOK
2 IUIOCKOCTH, TEPECEKAIOIINECs psMas 1 https://m.edsoo.ru/2d8a9c
U IUIOCKOCTD 99
[TonsTus: nepecekaroyecs bubnuorexa [JOK
3 IUIOCKOCTH, TEPECEKAOIIHECs IpsIMast 1 https://m.edsoo.ru/db685e
U INIOCKOCTD 73
3HaKOMCTBO C MHOTOI'PaHHUKAMU,
5 P bubnunoreka [JOK
M300pakeHue MHOTOTPaHHUKOB Ha
4 P P 1 https://m.edso0.ru/a63959
PHUCYHKAaX, Ha MPOEKIIHOHHBIX ed
yepTrexax o
Havanenbie cBenenus o kyoe u bu6mmoreka [JOK
5 nUpaMuzie, X pa3BEPTKH U MOJIEIH. 1 https://m.edsoo.ru/b30dff

CeueHns MHOTOTPaHHUKOB 38


https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38

10

11

12

13

HavanbsHbie cBeieHus 0 Kyoe u
IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHHU: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX

TTousttiie 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

TTousttiie 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX

B3aumHoe pacnosoxeHue npsmbix B
MIPOCTPAHCTBE: MEepeCceKaroIecs,
napajuieNibHble U CKpPEIIUBaIOIIUecs
psiMbIE

[TapaniensHOCTb NPSAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE:
napajuieNibHbIe MPsSMbIC B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX

[TapamienbHOCTE IPSAMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE:
[TapamienbsHOCTb IPSAMOM U
IIJIOCKOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/3d8ffd
32

bubmmoreka [{OK
https://m.edsoo.ru/Occ5c4
fe

bu6mmoreka [IOK
https://m.edso0.ru/239c8c
b4

bu6moreka [IOK
https://m.edsoo.ru/65c6bl
06

bu6moreka [IOK

https://m.edsoo.ru/258fc2
45

bu6mmoreka [IOK
https://m.edso0.ru/1a2520
f6

bu6mmoreka [JOK
https://m.edso0.ru/93ad36
b3

bu6mmoreka [JOK
https://m.edsoo.ru/ee1d19
b9



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9

14

15

16

17

18

19

20

21

22

VYTIuIBl ¢ COHAIPAaBICHHBIMU
CTOpOHAMHU

VYroi Mexay NpsIMBIMU B
IIPOCTPAHCTBE

VYrois Mexay NpsMbIMU B
MIPOCTPAHCTBE

[TapamienpHOCTB MIIIOCKOCTEM:
napasJiesIbHble I0CKOCTH

CBolicTBa napajuieNIbHbIX IIOCKOCTEMN

[Ipocreiimre npoCTpaHCTBEHHbBIE
(burypbl Ha MIOCKOCTHU: TETPAdP,
KyO, mapaJuienenumnes

[Toctpoenue ceuenuit

[TocTpoenue ceuenuii

KonTposneHas paboTa o teme
"[Ipsimble 1 TUIOCKOCTH B
npoctpaHcTe. [lapannensHocTh
MPSMBIX U IJIOCKOCTER"

bu6mmoreka [{OK
https://m.edso0.ru/9f4071
b9

bubmmoreka [{OK
https://m.edsoo.ru/fe7338
62

bu6mmoreka [IOK
https://m.edso0o.ru/2935a9
a0

bu6moreka [IOK
https://m.edsoo0.ru/2e18f2
55

bu6moreka [IOK
https://m.edso0.ru/e504d6
56

bu6mmoreka [IOK
https://m.edsoo.ru/4a28dc
02

bu6mmoreka [IOK
https://m.edsoo.ru/1d434d
of

bubmuoreka [JOK
https://m.edsoo.ru/ec26fe
5d

bu6mmoreka [JOK
https://m.edso0.ru/9a0a9e
56



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56

23

24

25

26

27

28

29

30

31

IlepneHIUKYISIPHOCTD NPSAMOU U
IIJIOCKOCTH: NIEPIEHAUKYIISIPHBIC
IIpsIMBIE B IIPOCTPAHCTBE

[IpsimMble nTapajuienbHbIE U
NEPIEHIUKYIISIPHBIE K IUNIOCKOCTH

[IpsimMble mapaienbHbIe U
MEPIEHUKYIISIPHBIE K IUNIOCKOCTH

[Ipu3Hak nepneHauKyIspHOCTH
MPSIMOM U TUIOCKOCTH

[Ipu3Hak nepneHauKyIspHOCTH
MPSAMON U TIIIOCKOCTH

Teopema o mpsiMoi
MEePIEeHIUKYIAPHOM MIIOCKOCTH

Teopema o npsimMoit
MEePIEeHIUKYIIPHOM MIIOCKOCTH

Teopema o mpsimMoit
MIEePIEeHIUKYIAPHOM MII0OCKOCTH

Hepnequ/IKymIp 1 HAaKJIOHHBIC:
PacCTOAHUC OT TOYUKHU O INIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIOCKOCTHU

bu6mmoreka [{OK
https://m.edso0.ru/b19f6a
5d

bubmmoreka [{OK
https://m.edsoo.ru/Oacllc
95

bu6mmoreka [IOK
https://m.edsoo0.ru/ba5459
66

bu6moreka [IOK
https://m.edsoo.ru/f85bfc
46

bu6moreka [IOK
https://m.edso0.ru/79165d
15

bu6mmoreka [IOK
https://m.edso0.ru/635c50
87

bu6mmoreka [IOK

https://m.edsoo.ru/bd3745
8

bubmuoreka [JOK
https://m.edso0.ru/7d1883
4b

bubnuoreka [JOK
https://m.edsoo.ru/33c477
d3



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3

32

33

34

35

36

37

38

39

40

[lepneniuKynsp 1 HAKJIOHHBIE:
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosiHue OT MPAMOM 10 MIIOCKOCTH

[IepneHuKyIsip U HAKJIOHHBIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
pacCcTosHUE OT MPSMOM JI0 INIOCKOCTH

[lepnieHauKyIsIp U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
pacCcTosIHUE OT MPSIMOM JI0 INIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: YTOI MEXKIY
MIPSIMOM M TJIOCKOCTBEO

JIByrpaHHBIN yroJi, TMHEHHBIN yroj
JIBYTPAHHOTO yIJla

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yTIiia

[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
MIPU3HAK MEPHEHIUKYISIPHOCTU JBYX
IIJIOCKOCTEMN

[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEePIEHIUKYISIPHOCTU JBYX
IJIOCKOCTEN

[lepneHMKyYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPHIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

bu6mmoreka [{OK
https://m.edsoo.ru/66fefa
dd

bubmmoreka [{OK
https://m.edso0.ru/a5b7b8
e3

bu6mmoreka [IOK
https://m.edsoo.ru/dbee22
bc

bu6moreka [IOK
https://m.edso0.ru/6b61b2
b4

bu6moreka [IOK
https://m.edsoo.ru/5fa0b3
ce

bu6mmoreka [IOK
https://m.edsoo.ru/c7c777
ed

bu6mmoreka [IOK
https://m.edsoo.ru/ec3e2d
a3

bubmuoreka [JOK
https://m.edsoo.ru/ed9e2a
8e

bu6mmoreka [JOK
https://m.edsoo.ru/ba75dc
57



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57

41

42

43

44

45

46

47

48

Teopema o TpEX nepHEHAMKYIAPAX

Teopema o0 TpEX nepHeHANKYIApax

Teopema o TpEX nepHeHANKyIIpax

KonTponsHas pabota no remam
"[leprieHIUKYISAPHOCTD IPSIMBIX U

Al

mIockocTen" u "YTibl MexXay

MPSIMBIMU U IJIOCKOCTSAMU"

IlonsaTue MHOI'OrpaiHrka, OCHOBHEBIC

OJICMCHTBI MHOI'OI'paHHUKaA,
BEBIITYKJIBIC U1 HCBBIITYKIIBIC

MHOTOTPAHHUKH; pa3BEPTKa

MHOTI'OI'paHHUKa

[Ipu3ma: n-yroybHas npu3Ma; TpaHu U
OCHOBAaHUS IPU3MBL; MIpsIMAst U
HaKJIOHHAsI IPU3MBbI; OOKOBas U
TMOJIHAS TIOBEPXHOCTh MTPU3MBI

[Mapannenenunen, NpsIMOYTOJIbHBIN
napaJuieNienumnes U ero CBoiicTea

[Mupamuaa: N-yroiapHas mupaMuia,
I'paHU ¥ OCHOBAHUE ITUPAMM/IbI;
O0KOBasi ¥ NMOJIHAsI TOBEPXHOCTh

bu6mmoreka [{OK
https://m.edso0.ru/e4972c
dc

bubmmoreka [{OK
https://m.edsoo.ru/52188a
7d

bu6mmoreka [IOK
https://m.edso0.ru/9f2467
36

bu6moreka [IOK
https://m.edsoo.ru/5b971e
f3

bu6mmoreka [IOK
https://m.edsoo.ru/2d24e8
73

bu6mmoreka [JOK
https://m.edsoo.ru/b4ad63
ad

bubmuoreka [JOK
https://m.edso0.ru/8a7heb
83

bu6mmoreka [JOK

https://m.edsoo.ru/fblcd0
a5



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5

49

50

51

52

53

54

NIAPAaMU/Ibl; IPABWIBHAS U yCEUEHHAs
nupamMua

[IpaBHIIbEHBIE MHOTOI'PAHHUKMU:
IIOHSATHE NTPABUIILHOTO
MHOTI'OTPaHHUKA; IPAaBUJIbHAA [IpU3Ma

" IpaBUJIbHAaAg MApaMuJia; IMpaByuJIbHad

TpeyrojbHas NupaMuaa u
MPaBWIBHBIN TETPadp; KyO
[IpencraBnenue o MpaBUILHBIX
MHOTOTpaHHUKaX: OKTadp,
JOJIeKadip U UKOCAdIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOUKH,
MPAMOM, TIIOCKOCTU. DIIEMEHTHI
CUMMETpUHU B MUpaMUIAX,
napajuieJenuIenax, MpaBuiIbHbIX
MHOT'OTpaHHUKAX

Brruncnenue snemMeHTOB
MHOTOTPaHHUKOB: p&€Opa, AMaroHasu,

YTJIBI

[Tmomaabs 60KOBOM MOBEPXHOCTH H
MOJIHOW MTOBEPXHOCTHU MPAMOM
MIPU3MBI, TUIOLIAb OCHOBAHMIA,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
MPSIMOU TPU3MBI

[Tnomans OOKOBOM MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUIIbHOMN
MUPaMU/IbI, TEOPEMA O IJIOLIATU

bubmmoreka [{OK
https://m.eds00.ru/074c88
65

bubmmoreka [{OK
https://m.edsoo.ru/a0fdd5
bf

bu6moreka [IOK
https://m.edsoo.ru/b9e777
d9

bu6mmoreka [IOK
https://m.edsoo.ru/6cdbec
ef

bubmuoreka [JOK
https://m.edsoo0.ru/37d841
57

bu6mmoreka [JOK
https://m.edsoo.ru/5603e3
0b



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b

55

56

57

58

59

60

61

62

OOKOBOI TIOBEPXHOCTH YCEUEHHOM
nrupaMnu bl

KonTtposnsHas paboTa o teme
"MHororpaHHuKu"

TTousttiie 00 00BEME

O6BEM nupamMu/Ibl

O6BEM nupamMuIbl

O06bEM TUpamMuIbI

O06BEM TUpaMuIbI

OO6BEM MTPU3MBI

O0BEM npu3MbI

bubmmoreka [{OK
https://m.edsoo.ru/a95f5¢c
04

bubmmoreka [{OK
https://m.edsoo.ru/7ad002
Ob

bubmmoreka [{OK
https://m.edso0.ru/235171
b3

bu6moreka [IOK
https://m.edsoo.ru/f47dfef
d

bu6mmoreka [IOK
https://m.edso00.ru/79¢103
12

bu6mmoreka [JOK
https://m.edsoo.ru/2faadc
3f

bubnuoreka [JOK
https://m.edso0.ru/798536
08

bubmuoreka [JOK
https://m.edso0.ru/1e0538
90



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890

63

64

65

66

67

68

O06BEM pU3MBI

KonTtposnsHas paboTa o teme
"O06BbEMBI MHOTOTPaHHUKOB"

[ToBTOpEHue, 06061EeHNE
CHUCTEeMaTU3als 3HaHH.
[Toctpoenune ceueHuit B
MHOTOTPaHHUKE

[ToBTOpEenue, 06001mEeHNE
CUCTEMaTU3alUs 3HAHUMN.
Beruncnenue paccTossHU: MEXIy
IBYMsI TOYKaMH, OT TOYKH A0 IPSIMOH,
OT TOYKH JI0 IJIOCKOCTH, MEXKIY
CKPEIIHUBAOIIUMHUCS IPSIMBIMU

Hrorosas koHTposbHas paboTa

[ToBTOpEeHME, 0600IICHNE
CHUCTEMaTH3aIMs] 3HAHWH.
Brruunciienue yrioB: Mexy
CKPEIIHUBAIOIIUMHUCS PSIMBIMH,
MEX]ly IPSIMO# M TUIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

bu6mmoreka [{OK
https://m.edsoo.ru/482d3f
51

bubmmoreka [{OK
https://m.edso00.ru/28a657
3c

bubmmoreka [IOK
https://m.edso0.ru/098bed
ad

bu6moreka [IOK
https://m.edsoo.ru/f7792b
a9

bu6mmoreka [IOK
https://m.edso0.ru/b9146b
c0

bubmuoreka [JOK
https://m.edso0.ru/56765e
8b



https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

11 KJIACC

Tema ypoka

Cdepa u map: neHTp, paamnyc,
JMaMeTp; TUTOIIA/Ih TOBEPXHOCTH
cepbl

Bsaumnoe pacnonoxenue chepsl u
TUTOCKOCTH; KacaTelbHasl TUIOCKOCTh
K cdepe; mromanb cepol

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

Hunmuaapudeckas TOBEPXHOCTH,
00pa3yromue MUIHHIPUICCKOM
MOBEPXHOCTH, OCh IIMJIHMHIPUYCCKON
MMOBEPXHOCTH

Hununaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3ymolias 1 och;
10131 OOKOBOW U TOJTHOU
MMOBEPXHOCTHU

N3obpaxenne muiInHapa Ha
IUIOCKOCTH. Pa3BEpTka nunmuaapa.
Ceuenns nuuHApa (TIOCKOCTHIO,
MapajyIeIbHON WK
MEePIEeHIUKYISIPHON OCH IIINHAPA)

KoaudecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTuyecku
e paboThbI

Jara
U3y4eHu
s

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edso0.ru/0341bc
2b

bu6moreka [IOK
https://m.edsoo.ru/bed12a
43

bu6moreka [IOK
https://m.edsoo.ru/bc15f7
f2

bu6mmoreka [IOK
https://m.eds00.ru/6054b8
cl

bu6mmoreka [IOK
https://m.edso0.ru/188f62
16

bubmuoreka [JOK
https://m.edsoo.ru/016e25
eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb

10

11

12

13

14

Konnueckas noOBEpXHOCTb,
o0pa3yrInne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,
oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOH U MOJIHON MOBEPXHOCTU
YceuéHHbIi KOHYC: oOpasyrouue u
BBICOTA; OCHOBAHMS U OOKOBasI
MOBEPXHOCTH

N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust KoHyca (IJIOCKOCTBIO,
MapajieIbHOM OCHOBAHUIO, U
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

MHoOrorpaHHuK, ONMUCAaHHBINA OKOJIO
cdepsr; cdepa, BucaHHas B
MHOTOTPaHHUK WUJIU B TEJIO
BpalleHUs

ITousarue 00 00véMme. OCHOBHEIE
CBOIicTBa 00BEMOB TEI

O0BEM MIMHIpa, KOHyca

bu6mmoreka [IOK
https://m.edso0.ru/c94ha0
9b

bub6mmoreka [{OK
https://m.edso0o.ru/897dd3
b2

bu6mmoreka [IOK
https://m.edsoo.ru/1468ba
b3

bu6moreka [IOK
https://m.edsoo.ru/Obdelb
e8

bu6mmoreka [IOK
https://m.edsoo.ru/3cefl0
e5

bu6mmoreka [IOK
https://m.edso0.ru/0b1361
58

bubnuoreka [JOK
https://m.edso0.ru/26a03f
b7

bu6mmoreka [JOK

https://m.edsoo.ru/5513d8
b



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b

15

16

17

18

19

20

21

22

23

O06BEM mapa u miomaas chepsl

[TogoGHBIE TeNIa B TPOCTPAHCTBE.
COOTHONICHUS MEXTy IIOIIAIMHU
MMOBEPXHOCTEH, 00BEMAMHU
MOJOOHBIX TEJ

KonTtponbHas pabota no remam
"Tena Bpamenus" u "O6bemsbl Ten"

BekTop Ha MJI0CKOCTH U B
MPOCTPAHCTBE

CnoxxeHne 1 BEIYNTaHUE BCKTOPOB

VYMHOXEHNE BCKTOPa HAa YHUCJIO

Pasnoxxenue Bekropa 1o Tpém
HEKOMIUJIaHAPHBIM BEKTOPaM.
[IpaBuno napasienenunena

Pemenue 3aaay, CBSI3aHHBIX C
MPUMEHEHHUEM TTPaBUJI JIEHCTBUH C
BEKTOpaMH

KoopauHaTHO-BEKTOPHBIN METOA
IIPY PELICHUN T€OMETPUUECKUX
3a1a4

bu6mmoreka [{OK
https://m.edso0.ru/d189bd
e2

bubmmoreka [{OK
https://m.edso0.ru/810cfl
eb

bu6mmoreka [IOK
https://m.edso0.ru/4a33a8
ab

bu6moreka [IOK
https://m.edsoo.ru/5caefc
1b

bu6mmoreka [IOK
https://m.edsoo.ru/23f4f0
89

bu6mmoreka [IOK
https://m.edsoo.ru/dee379
eb

bu6mmoreka [IOK
https://m.edsoo.ru/a28fd7
4e

bubmuoreka [JOK
https://m.edso0.ru/5a8279
00

bu6mmoreka [JOK
https://m.edsoo.ru/d3alfe
30



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
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25

26

27

28

29

30

31

IIpssMmoyromnpHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BexTopa. IIpocreiimue
3a/1a4u B KOOpAMHATaX

YTroJ1 MeXKly BEKTOpPAMH.
CkansipHO€ MPOU3BEJICHNE BEKTOPOB

Beruncnenue yriioB Mexuy
MPSMBIMU U IJIOCKOCTSMHU

KonTponbnas paborta o teme
"BekTopsl 1 KOOPAWHATHI B
MIPOCTpaHCTBE"

[ToBTOpEeHue, 0600IICHNE 1
cucreMarusanus 3Hanuii. OCHOBHELIE
¢burypsl, GhakTel, TEOPEMBI Kypca
TJIAHUMETPUHU

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHuin. OCHOBHbBIE
¢burypsl, GhakTel, TCOPEMBI Kypca
TUTAHUMETPUHU

[ToBTOpEeHUE, 0000IICHNE 1
cUCTeEMAaTHU3alysA 3HaHUH. 3a1aun
IJIAHUMETPUU U METOJIbI X
perieHus

[ToBTOpEHue, 06001IEeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUU U METOJIbI UX
peleHus

bu6mmoreka [IOK
https://m.edso0.ru/48db70
58

bub6mmoreka [{OK
https://m.edsoo.ru/725eff
ca

bu6mmoreka [IOK
https://m.edsoo.ru/8efbe7
8e

bu6moreka [IOK
https://m.edsoo.ru/77c22f
c5

bu6mmoreka [IOK
https://m.edso0.ru/1780ba
5d

bu6mmoreka [JOK
https://m.edso0.ru/078cd1
84

bubnuoreka [JOK
https://m.edsoo.ru/7491ef
e0

bu6mmoreka [JOK
https://m.edsoo.ru/4dffda
97



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97

[ToBTOpEHue, 0600ImIEeHNE U
cucremMatTu3sanus sgaHuii. OCHOBHEIE

32
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepeOMeTpUHn
33 Wrorosas koHTposbHas paboTa
34 [ToBTOpEeHnue, 0600IICHNE U

CUCTEMAaTHU3alus 3HAHWHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad
91

bub6mmoreka [{OK
https://m.edsoo.ru/ec24df
c2

bu6mmoreka [IOK
https://m.edsoo.ru/f465d1
Oe



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e




[Tpunoxenue kK paboyeil mporpamme

IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox

NpoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

7

I'eomerpus

7.1

OHGpHpOBaTB IMOHATUAMMU: TOYKaA, IIpAMasd, MIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PEIICHUH

TCOMETPHUUCCKUX 3ada1d

7.3

OHepI/IpOBaTB IMOHATUAMU: MNAPAJUICITIBHOCTE W TNCPICHAUKYIIAPHOCTH

MPSIMBIX U ITIOCKOCTEN

1.4

KnaccudumupoBaTs B3auMHOE pacrloOKEHUE MPSMBIX U TJIOCKOCTEH B

MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMU: ABYIPAaHHBIN Yo, TpaHU IBYTPaHHOIO yria,
pedpo ABYrpaHHOTrO yriia, TUHEHHBIN yroJyl IBYrpaHHOIO yria, TpagycHas

Mepa IBYTpaHHOIo yria

7.6

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKJIbII

MHOT'OI'paHHHUK, 3JICMCHTBI MHOTOI'PaHHHKA, HpaBHJ’IBHBIﬁ MHOT'OI'paHHHUK

7.7

Pacno3naBaTe OCHOBHBIC BHUAbl MHOI'OI'PaAHHHUKOB (HI/IpaMI/II[a, Ipu3ma,

MPSMOYTOJIBHBIN Mapajuieenume;, Kyo)

7.8

KJ'IaCCI/I(bI/IHI/IPOBaTI) MHOT'OI'PaHHHKH, BBI6I/Ipa${ OCHOBAaHUA JJIA
Knaccn(bnxaunn (BBIHYKJIBIC u HCBBIITYKIIBIC MHOI'OI'paHHHUKH,
IIpaBUJIbHBIC  MHOI'OT'PaHHHKH, npsAMbI€ W HAKJIOHHBIC  IIPU3MBI,

napasuieeHIe bl )

7.9

OHCpI/IpOBaTL IIOHATUAMMU: CCKylIag IIJIOCKOCTD, CCUYCHUC

MHOT'OI'PpaHHUKOB

7.10

OOBACHATH MIPUHIHAIIBI MOCTPOCHUA Ce4YeHUI MHOT'OT'paHHUKOB,

HCIIOJIB3Yyd METO CJICIOB

7.11

Crpouth ced4eHMsT MHOTOIDAaHHUKOB METOJIOM CIIEAOB, BBINOJIHATH
(BBIHOCHBI€) TUIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:

BU/J] CBEpXY, COOKY, CHU3Y




7.12

Pemrate 3ala4i Ha HAaXO0XKXIACHUC IrCOMCTPHUICCKUX BCIMYHH I10 06pa3uaM
W aJIropurMaM, IMNPUMCHASA H3BCCTHLIC AHAJIUTHUYCCKHUC MCTOJbI IIPU
peIICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3aJlad Ha  BbIYUCIICHUC
paCCTOﬂHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKH OO HpﬂMOﬁ, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIONIUMUCA ITPAMBIMHA

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUUYCCKUX BEIMYHMH 1O oOpas3iam
WIN aJroOpuTMaM, MPUMEHSS H3BECTHBIC AHAIMTUYECKUE METOMBI TPHU
pelIeHnr CTaHJApPTHBIX MAaTeMaTHYECKUX 3a]ad Ha BBIUHUCICHUE YTIIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMH, MEXAY MPSIMON U TJIOCKOCTBIO,

MCKY IJIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IUIOHIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, nupamMuaa) ¢ IpUMEHEHUEM (OPMYII, BEIUUCISTH COOTHOIIEHHUS
MeXAy  IUIOIAIIMU MOBEPXHOCTEH, o0bEMamu M01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (UTYPHI

7.16

W3Bnekatrb, mpeoOpa3oBbIBaTH M HHTEPIPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MpeICTaBICHHYI0 Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckre (BaxkTbl I PEUICHHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEeNoJiaraloliuX HECKOJbKO IIAroB pEUICHHs, €CIHU YCIOBHS

IPUMEHEHHUS 33JIaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeillline MNporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI IIPpHU PEHICHUU CTCPEOMETPHUICCKUX 3a1a4

7.19

HpI/IBOI[I/ITL IIpUMEPLI MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IIPHUPOJC U

JKHU3HH, pACIIO3HABATDh IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsATh MOTyYyeHHbIE 3HAHKSI HA IPAKTUKE: aHAJIM3UPOBATh peajlbHbIe
CUTYallUU U IPUMEHSTh U3yYE€HHbIE MIOHATHS B IPOLIECCE TOMCKA PEIIEHUS
MaTeMaTH4ecKu  chOopMyaUpOBAaHHON  MpoOOJIEMBI,  MOJEIUPOBATH
pEallbHbIE CUTYyallUd Ha SI3bIKE T'€OMETPHUHM, HMCCIEI0BAaTh MOCTPOCHHBIE
MOJIEJIH C UCTIOJIb30BAHUEM T€OMETPUYECKUX IOHATUH U TEOPEM, anmapara
anreOpbl, peuiarh NPaKTHUECKHE 3aJaud, CBSA3aHHBIE C HAXOXKICHHUEM

TCOMETPHUUCCKUX BCIIMINH




11 KJIACC

e IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS 0CHOBHOI
NPOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJjbTaTa
6 I'eomerpus
OnepupoBaTh NOHATHSIMH: [UIHHIPUYIECKAs IIOBEPXHOCTH, 00pa3yromme
6.1 IMHAPUYECKON MOBEPXHOCTH, LWIMHJIDP, KOHWYECKas IOBEPXHOCTH,
' oOpa3yloliue KOHMYECKON  IMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHUS TNl BPAIICHHSI
6.4 Knaccuguimpoats B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh TMOHATHAMH: INAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIapOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CIIOS, IIIAPOBOM CEKTOP
6.5 Bbruncnare 00bEMBI M IIIOIIAJM  TOBEPXHOCTEM Teln BpalleHHMs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyI
OnepupoBaTh MNOHATHSMM: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy H
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpALLCHUS
6.8 BbluncnaTe COOTHOUIEHHMS MEXAy IUIOIAASIMU IOBEPXHOCTEH U
' 00BpEMaMHU ITOJOOHBIX TENT
6. N306paxxats n3yyaemble (UIYpbl OT pYKH M C NPUMEHEHHEM IPOCTBIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKHM M3 PUCYHKOB IPOCTBIX
6.10 00BEMHBIX (GUTYp: BUA CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS Tell
BpALCHUS
W3BnekaTh, MHTEPIPETUPOBATH M NpeoOpa3oBbIBATH HH(MOPMAIHIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IpeJICTaBICHHYIO Ha
yepTekax U pUCcyHKax
[TpumensaTh reomerpuueckue (akThl JUIsI PELIEHUS CTEPEOMETPHUECKUX
6.12

3aia4, IMpCArnoJararommnx HECKOJBbKO IMaroB pCeHICHUA, CCJIN YCIIOBUA

NPHUMCHCHUSA 3a/IaHbI B SIBHOH (I)OpMC




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremonaaTs HeﬁCTBHﬂ CJIOXKXCHUSA BCKTOPOB, BBIYWTAHHWA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha 4YuCIIO, O6’b$ICHSITL, KakKMMH CBOMCTBAMH OHHU

oOmazaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B HNPOCTPAHCTBE,
BCKTOP, MOAYJIb BCKTOpaA, paBCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA,
yroa MCExay  BCKTOpaMu, CKaJIApHOC MMPOU3BCACHUC  BCKTOPOB,

KOJIJIMHCAPHBIC 1 KOMITIJITAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpOB M MPOU3BEAECHUE BEKTOpa Ha YHUCIO, Yroj
MEXAYy BEKTOpaMH, CKaJIIPHOE MPOU3BEIEHUE, PACKIaIbIBaTh BEKTOP MO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a)IaBaTB IIJIIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemrate HpOCT@fIHIH@ rCOMCTPHUYCCKHUEC 3aJa4 Ha IPUMCHCHHUE BEKTOPHO-

KOOPAWHATHOT'O METOAa

6.20

Pemate 3agaum Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUM U
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUYHUH I10 06pa3uaM WK aJIropuTMam,
IIPpUMCHSA HU3BECTHBIC METObI npu PEUICHUA CTaHAapTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[Ipumenars mpocTedine NpPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBoAUTH MpUMEpPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

KU3HU, paCliO3HABaATh IPOABJIICHUE 3aKOHOB I'COMETPUHN B HCKYCCTBEC

6.23

[IpuMeHsTH MoTydeHHbIe 3HAHUSI Ha IPAKTUKE: aHATU3UPOBATh PeaibHbIe
CUTYaIlH U IPUMEHSTh U3y4CHHbIE MOHSATHS B IIPOLIECCE TOUCKA PELICHUS
MaTeMaTH4eCcKu  cPOpMYyIHpPOBAHHOW  MpPOOIEMBI,  MOJAEIHPOBATH
pealibHbIe CUTYallUM Ha SI3bIKE T'€OMETPUHU, UCCIEAOBATh MOCTPOCHHBIC
MOJIETTM C UCIOJb30BAHUEM TE€OMETPUUYECKUX TIOHATUH U TEOpeM,
anmaparta anreOpbl, pemaTh MpPAKTUYECKHE 3a/laud, CBS3aHHBbIE C

HaXO0XKIACHUEM I'€COMCTPHUICCKUX BCIINYUH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbBIE TIOHATUS CTEpEeOMETpUHU. Touka, mMpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHE 06 aKCMOMATUYECKOM MTOCTPOCHUU CTEPEOMETPHH: aKCUOMBI CTEPEOMETPUN

" CJICACTBHUA U3 HUX

7.2

B3aumHoe  pacrnosiokeHMe ~ TOpSAMBIX B IPOCTPAHCTBE:  IEepeceKaroluecs,
MapajuleJIbHbIE W CKpelmuBaromuecs npsMele. llapamnensHOCTh NOpsMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: MapauleNIbHbIE TIPsIMBIE B MPOCTPAHCTBE,
MapaJIEbHOCTh TPEX MPSMBIX, MAPAUIETBHOCTh NPSAMOW M TUIOCKOCTH. YTJBI C
COHaIlpaBJICHHBIMU  CTOPOHaAMM, YIoJ MCXKIAYy HNOpAMBIMA B  IIPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEN: MapalijiesibHble MIIOCKOCTH, CBOMCTBA MapaljieNIbHbIX
mockocTeit. [IpocTeitmme mpocTpaHCTBeHHBIC (UTYPHI Ha TIJIOCKOCTH: TETPasdp,

KyO, mapaJijiesienumne, NoCTpoeHne CeueHnun

7.3

[lepneHuKyNApHOCTh MPSAMONM M IUIOCKOCTH: TEPHEHAMKYISPHbIE TNpsMble B
MIPOCTPAHCTBE, MPsIMbIE MapasliebHbIE U MEPIEHANKYISPHBIE K MIIOCKOCTH, TIPU3HAK
MEPIEeHIUKYIIPHOCTH MPSAMOMN U MIIOCKOCTH, TEOPEMa O MPSAMOI MEePIEHANKYIIPHOM
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXy MPSIMOMN U TUIOCKOCTbBIO, ABYTPAHHBIN
yroji, JUHEWHBIH yroia aByrpaHHoro yria. IlepneHAuKynsp W HaKJIOHHBIE:
paccTosiHHe OT TOYKHM JI0 IUIOCKOCTH, PACCTOSIHUE OT MpPSIMOWM JI0 IUIOCKOCTH,
MpOeKIHs (GUrypbl Ha IJIOCKOCTh. lleprneHauKynspHOCTh IIOCKOCTEH: MpU3HAK

MEePIEeHIUKYIIPHOCTU JBYX MIIOCKOCTeH. Teopema o Tpéx meprneHauKyIspax

7.4

ITonsaTue MHOI'OIpaHHHUKa, OCHOBHBIC J3JICMCHTBI MHOI'OI'PDAHHHKA, BBIIYKIIBIC U
HECBBIITYKJIBIC MHOI'OI'PaHHUKH, pasBépTKa MHOT'OI'PaHHHKA. HpI/ISMaI N-yrojabHas
npu3Ma, rpaHu U1 OCHOBAHUS TIPHU3MBI, IIpAMad WU HAKJIIOHHAA IMPU3MBI, OokoBas u
IOJIHAaA MOBCPXHOCTH IPU3MBI. Hapannenennnen, HpSIMOYTOJ'ILHHﬁ napaJuiieJICIIUIIC I
M €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojbHas NMApaMuaa, TpaHu U OCHOBAaHME MUPaMHUIBI,
OOKOBas M IOJHAs MOBEPXHOCThb MUPAMU/IbI, TIPpaBUJIbHASA U yceqéHHa;I nupamMmujaa.
ONEeMEHTBI nNpu3Mbl U MNHUPAMUBI. HpaBI/IJ'IBHBIe MHOT'OT'PAHHUKH: IIOHATHUC
MNpaBHUJIIbHOTO MHOTOI'paHHUKA, IHIpaBUWJIbHAd NpHU3Ma W IIpaBUJIbHAA IIHpaMHUa,

MpaBUJIbHAS TPEYTOJIbHAS MUPAMUJA U MPaBUIIbHBINA TeTpasip, Kyo0. [IpencraBienue




O IpaBWIbHBIX MHOIOIPAHHUKAX: OKTa3Jp, AoAeKa’ap M uxocadapyrue CedeHus

MIPHU3MbI U ITUPAMHUIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOUKH, IIPSIMOM, INIOCKOCTH.
OneMeHTbl CUMMETPUM B  IUpaMujax, M[apajUlesienuneaax, IMpaBUIbHBIX

MHOTI'OrpaHHUKax

7.6

Bbrunicnenue 31€MEHTOB MHOTOTPaHHHMKOB: péOpa, nuaroHanu, yribl. [lmomanb
OOKOBOM IOBEPXHOCTM U IIOJIHOM TIOBEPXHOCTH MPSIMON MPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsAMOM npu3Msl. [lnomans 0okoBoit
IIOBEPXHOCTH M ITOBEPXHOCTH IPABUJIBHOM NHMpPaMHIbI, TEOpeEMa O IIOLIAIN

yceu€HHol nupamupl. [lonarue o6 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tono6Hble Tena B mpocTpancTBe. COOTHOMIEHUS MEKY IIOLIAASIMU IOBEPXHOCTEMH,

00BEMaMHU TI0TOOHBIX TET

11 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

6

I'eomerpust

6.1

Hunuaapuyeckas MoBEpXHOCTb, 00pa3yoline HWIMHIPUUECKON TTOBEPXHOCTH, OCh
HWIMHAPUYECKOH TNoBepXHOCTH. LlumuHap: ocHoBaHuS M OOKOBasi MOBEPXHOCTH,

oOpa3yroliias 1 oCb, IJIO0MIa/Ib OOKOBOH U MOJIHOMN MOBEPXHOCTH

6.2

Konunueckas HoBepXHOCTh, 00pa3yrolire KOHNYECKO MOBEPXHOCTH, OCh U BEpIINHA
KOHHUYecKoi moBepxHocTu. KoHyc: ocHOBaHME M BeplIMHA, oOpasyromias U OcCh,
IJI0IIa b OOKOBOW M TIOJIHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromue u

BBICOTA, OCHOBAHHA U OoxoBas IIOBEPXHOCTH

6.3

Cdepa u map: uentp, paauyc, 1naMeTp, IOl MOBEpXHOCTH chepbl. B3aumuoe

PACIIOJIOKCHHUEC C(bepbl H IINIOCKOCTH, KaCaTClibHas IIJIOCKOCTb K C(bepe, iomanab

chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaI_[I/II/I TCJI BpalllCHUA 1 MHOT'OTPAaHHUKOB. MHOFOFpaHHI/IK, OIIMCaHHBIM OKOJIO

C(I)epLI, C(pepa, BIIMCAHHAsA B MHOTOT'PAHHUK, UJIU TCJIO BpalllCHUA

6.6

[Tonsitne 06 0o6véMe. OcHoBHBIE cBoWcTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapauIeyIeuIea U claeacTBUs u3 He€. O0bEM IIMIMH/pa, KOHYCA.

O06bEM mapa u miomaas chepst

6.7

HO,I[O6HLIC TCJIa B IIPOCTPAHCTBE. CooTHOIICHUS MCXKAY I1omaasaMunu HOBCpXHOCTCfI,

00BEMaMH HO,[[OGHBIX TCI




6.8

Ceuenus uuinuHapa (MapaieNbHO W TEPIEHIUKYISPHO OCH), CEYEHHUs KOHyca

(mapanienbHOE OCHOBAHUIO U IPOXOJSILEE YEPE3 BEPILNHY), CEUECHUS 11apa

6.9

Bextop Ha muockoctu U B mpocTpaHcTBe. CII0)KEHHE M BBIUUTAHHE BEKTOPOB.
YMHOK€EHHE BeKTOopa Ha uyucio. Pa3noxkeHue BekTopa Mo TpEM HEKOMILIAHAPHBIM
Bektopam. [IpaBuiio napannenenunena. Pemenue 3a1a4, CBSI3aHHBIX C IPUMEHEHUEM

MIpaBUJI JCUCTBUM C BEKTOpaMU

6.10

[IpssmMoyronpHasg cucreMa KOOpAMHAT B IpocTpaHCTBE. KoopauHaTtel BeKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATaX. YTosl Mex1y BekTopamu. CkanspHoe
MIPOU3BEACHNE BEKTOPOB. BbIuncieHue yriioB MeXIy MNPSMBIMH U IJIOCKOCTSMU.

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUUYECKHUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne meromamu J0Ka3aTeNbCTB, aJTOPUTMaMHU PEIICHUS 3a/1ad;
yMeHue (opMynupoBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCHOMa, TeopeMa, CIIEJICTBHE, CBOMCTBO, TPHU3HAK, JO0KA3aTEIBCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATH UX; YMEHUE GOPMYIUPOBATH
o0paTHO€ M TNPOTHUBOIIOJIOKHOE YTBEPXKJIEHUE, MPUBOJIUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIIOJIB30BaTh MECTOJ MaTeMaTHYEeCKOU WHIAYKIUH,
IIpOBOAUTH J0Ka3aTCJIbHBIC pacCyx AICHUA opu pClICHUH  3aja4y,
OLICHUBATH JIOTUYCCKYIO MMPpaBHIIBHOCTH paCCY)I()IeHPII;'I; YMCHHC
OIICpUPOBATH TMOHATHAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallii Hall
MHO)KECTBAMH; yMEHHE HCIOJb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
anmapar Uit OTIMCaHUs PEATbHBIX MPOIIECCOB U SIBJICHUN U TIPH PEIICHUN
3aJa4, B TOM YHCIIE U3 APYTUX y4eOHBIX IPEIMETOB; YMEHUE OTIEPHPOBATH
MOHATUSAMH: Tpad, cBsA3HBIN Tpad, nepeBo, MUK, rpad Ha IUIOCKOCTH;
YMEHHUE 3aJaBaTb M ONHUCHIBATh Tpadbl pPa3IMYHBIMH CIIOCOOAMU;

UCIO0JIb30BaTh Tpadbl PHU PEIICHUN 3a/1a4

VYmenune OIICPHUPOBATL IIOHATHUAMU: HATYPAJIbHOC 4YHCIIO, LCJIOC 4YHUCIIO,
CTCIICHb C LICJIBIM ITIOKA3aTCJIEM, KOPCHb HaTypaﬂbHOﬁ CTCIICHHU, CTCIICHD C
palrOHaJIbHBIM ITIOKAa3aTeCJIeM, CTCIICHD C I[GP'ICTBI/ITGHBHBIM IIOKa3aTecJIEM,
norapn(bM qucia, CUHYC, KOCMHYC W TAaHTCHC IIPOU3BOJIbBHOI'O YHCJIA,
OCTAaTOK II0O MOAYIIO, PAlUMOHAJIBHOC YHCIIO, HUPpAOUOHAJIBHOC 4YHCIIO,
MHOJXCECTBAa HATYpaJIbHbIX, MLCJIbIX, PalHOHAJIbHBIX, ,Z[eﬁCTBI/ITCHLHLIX
YuCceil; YMCHHC MHCIIOJIB30BAaTh IIPHU3HAKHU OCIIUMOCTH, HanMMEHBIIUHN
O6IJ_[I/II71 JACITUTCIIb U HAUMCHBIICC 06111ee KpaTHOC, AJITOPHUTM EBknuma pu
peuiCHnHU 3aaa4; 3HAKOMCTBO € pa3JIMYHbIMU MMO3UIIUOHHBIMU CUCTEMaAMU
CUHCIICHHA, YMCHUC BBITIIOJIHATH BBIYHCIICHUC 3HAYEHUH n
HpeO6p330BaHI/I$I BHpa)KeHI/Iﬁ CcO CTCIICHAMU 151 J'IOl"apI/I(I)MaMI/I,
Hp606pa3OBaHI/I$I ,Z[pO6HO-paI_II/IOHaHBHBIX BLIpa)KeHPIfI; YMCHHUC
OnCpupoOBaTh  IMOHATHAMMU: nocCiaca0BaTCabHOCTD, apI/I(I)MCTI/I‘-IeCKaSI

Oporpeccus, TreOMETPpUUCCKasA IIPOrpecCusd, OCCKOHEYHO yGBIBaIOH_Ia}I




reOMETpUYECcKasl IPOrpeccusi; yMEHUE 3aaBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE€ C MOMOIIBIO PEKYPPEHTHBIX (HOPMYJ; YMEHHE OIEPHPOBATH
MOHATUAMM: KOMIUIEKCHOE YHCJIO, CONPSKEHHBIE KOMILJIEKCHBIE YHUCIIA,
MOJIyJTb ¥ aQpTYMEHT KOMIUIEKCHOTO YnCIa, (hopMa 3aIIMCH KOMIUIEKCHBIX
yycen (reoMeTrpuueckas, TPUTOHOMETpUYECKas U ajreOpanyeckas);
YMEThb MPOU3BOAUTH apUPMETUUYECKHE JAEUCTBUA C KOMIUIEKCHBIMU
YHClIaMU; HPUBOJUTH MPUMEPHl HCMOJIb30BAaHUSI KOMIUIEKCHBIX YHCEI;
ONIEpUPOBAThH MOHATUAMU: MaTpULla 2X2 U 3X3, onpeAeauTellb MaTPULIbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSMU: palMOHAIbHBIE, HMPpPALMOHAIIBHBIE,
MOKa3aTeabHble, CTENEHHbIE, JIOTapu(PMHUUECKUe, TPUTOHOMETPUUYECKUE
YpaBHEHUST W HEPAaBEHCTBA, HMX CHUCTEMbl; YMEHHUE OIEepUpOBaTh
MOHATHSIMH: TOKJECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHUE,
HEpPAaBEHCTBO, CHCTEMA YpPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
yYpaBHEHUN, HEpPaBEHCTB M CHCTEM; YMEHHE pellaTh ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOINBIO PA3JIMYHBIX NPHUEMOB; pEIIATh
YPAaBHEHHUs, HEPAaBEHCTBA U CHCTEMBl C IIapaMETPOM; IPUMEHSATh
YPaBHEHUs, HEPABEHCTBA, MUX CHUCTEMBI IJI PEILICHUS MaTeMaTH4YECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb NOHATUAMM: (QYHKIMS, YETHOCTh (PYHKIUH,
HEPUOJUYHOCTh (YHKIIUU, OTPAaHUYCHHOCTh (DYHKIMH, MOHOTOHHOCTh
GbyHKIMK, SKCTpeMyM (GYHKIMH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(YHKIIMHM HA IPOMEXKYTKE, HETIpepbIBHAs (PYHKIUS, ACUMIITOTHI Ipadrka
(GbyHKIMY, TIepBas U BTOpasi MPOU3BOAHASA (DYHKI[MU, TEOMETPUUYECKUN U
(Gu3nuecKkuil CMBICI TPOU3BOAHOM, MepBooOpa3Has, ONpeneIEHHbII
UHTETpall; YMEHHE HaxXOJIUTh aCHUMMTOTHI rpaduka (QyHKIUU; yMEHHE
BBIUUCIIATh MPOU3BOJHBIE CYMMBbI, MPOU3BENCHHUS, YaCTHOTO U
KOMIIO3UIIMH (YHKIMA, HAXOIUTh ypaBHEHHE KacaTelIbHOH K rpaduky
(yYHKIMKM; YyMEHHE HaXOJIUTh IMPOU3BOJHBIC SJIEMEHTApPHBIX (YHKIIHIA;
YMEHHE UCMOJIb30BaTh MPOU3BOJIHYIO I HCCIeAOBaHUS (YHKIUH,
HaXOJWTh HAWOOJNbIINE W HAMMEHbIIWE 3HAauYeHHS (YHKIMI; CTPOUTH
rpaduky MHOTOYJICEHOB C MCIIOJIb30BAaHHMEM ammapara MaTeMaTHueCKOTo
aHalM3a; MPUMEHATh TMPOU3BOJHYIO ISl HAXOXKJEHHUS HAMIIY4IIero
pelieHuss B MPUKIATHBIX, B TOM YHUCJIE COLMAIBLHO-d’KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIJIOoIIaan U 00BEMBI (pI/Il“y C MOMOIIBIO




HUHTCTpalia; NpUBOAUTE HNPUMECPBI MATEMATHUYCCKOr0 MOACIUPOBAHUA C

noMoIeko qudhepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK GyHKIHH, 0OpaTHas QyHKIUS,
KOMMO3UIUs (YHKIUH, JTuHEWHas (yHKIUS, KBajpaTHyHas (QYHKIUS,
panmoHanbHas (GYHKIUS, CTETeHHass (YHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMU, 00paTHBIE TPUTOHOMETPHUYECKUE (DYHKIIMH, IMOKa3aTelbHas U
norapupmuueckas (QyHKIMHA; yYMEHHE CTPOUTh T'pauKh H3y4eHHBIX
(GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHuss  rpadukoB  (QyHKIUH,
WCTIONh30BaTh TPAQUKH I U3YUCHUS TPOIIECCOB U 3aBUCUMOCTEH, TIpU
peleHnn 3aqad U3 IpYruxX y4eOHBIX MPEIMETOB M 3ajad U3 peabHON
KU3HU; BBIpaXaTb (OPMYJIaMU 3aBUCHMOCTH MEXIy BEINYHMHAMU;
HCII0JIb30BaTh CBOMCTBA U Tpaduku QYHKIMM JUIsl perieHusl ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpaMH; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PEIICHUIN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemaTh TEKCTOBBIE 3aJaydl Pa3HBIX THUIOB (B TOM YHCIE Ha
MIPOIICHTHI, JIOJIM U YacTH, Ha JBWKEHHE, pabOTy, CTOMMOCTh TOBApOB H
yCIyT, HaJIOTH, 3aJja4i U3 00JIaCTH YIPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAXKEHUS, YPABHEHMS, HEPABEHCTBA U HUX
CUCTEMBI IO YCIOBHUIO 3a/layM, HMCCIEJ0BaTh MOJIYYEHHOE pelleHue M
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEINPOBAThH
peayibHbIE CHUTYallMM Ha SI3bIKE MAaTeMAaTHUKH; COCTAaBJISTh BBIPAKECHMUS,
ypaBHEHUs1, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 3a/1a4H, HCCIIEI0BATh
IOCTPOCHHbIE MOJEIM C UCHOJb30BAaHUEM ammapara ainreopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHIMU: cpeiHee apudmMeTuyeckoe, Mearana,
HauboJIbllIee U HAUMEHBIIIee 3HAUYCHUS, pa3Max, TUCTIePCHUsi, CTAaHIapTHOE
OTKJIOHEHUE YHCIIOBOTO Habopa; yMEHUE W3BJIEKATh, HUHTEPIPETHPOBATH
uH(bOpMaIIMIO, IPEICTABICHHYIO B TaOIMIIaX, Ha qUarpammax, rpadukax,
OTPaXaroIIyl0 CBOMCTBA PEabHBIX MPOLIECCOB U SIBJICHUI; IPEACTABIATh
uHGOPMAIIMI0O C TOMOIIBI0 TabMUI[ H JuarpamMMm; HCCIEeI0BaTh
CTaTHUCTUYECKUE JaHHbIe, B TOM 4YHCII€ C NMPUMEHEHHEM TrpauuecKux
METOJIOB U DJIEKTPOHHBIX CPEJICTB; TpaPUeCcKH UCCIIeIOBATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C MIOMOIIBIO JUarpaMm pacCCuBaHus U JIMHENHOM perpeccun

YMeHue oInepupoBaTh MOHATHUAMU: CIy4alHBIA ONIBIT U CllydallHOE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHUC BbIYUCIIATH




BEPOATHOCTh C HCIIOJIb30BAaHHEM TIpadUUecKUX METOJOB; NPUMEHSATh
(GOopMyNBI CIIOKEHUS M YMHOXEHHS BEPOSITHOCTEH, (HOpMyIy MOJIHOMN
BepoATHOCTH, popmyny bepHysim, komOuHaTOpHBIE (AKTH U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHH; YMEHHE OIEepPUPOBATH
NOHATUSMH: CIIydaiiHas BEJIMYMHA, pacIpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKHUIaHWEe, JWUCIEPCUS M CTAaHIAPTHOE OTKIOHEHHE
CIIyYaifHOH  BEJIMYUHBI, (QYHKIUH pacHpeAeseHHss ¢ IUIOTHOCTH
PaBHOMEPHOTO, TMOKAa3aTeIbHOTO W HOPMAJIBHOTO pPACHpEICTICHHIA;
YMEHHUE WCIOJb30BaTh CBOWCTBA W3YYEHHBIX pacClpeieNeHui s
pemieHus 3a/1a4; 3HAKOMCTBO C TOHSATHSIMH: 3aKOH OOJBIIUX YHCE,
METOJIbI BBIOOPOYHBIX HCCIIEOBAHUH; yMEHHE MPHBOAUTH IPUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIMX YHCET B TPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHHUSIX; YMEHUE OTICPUPOBATh TOHATHSIMH: COUYETaHHE, TIEPECTAaHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEepecTaHOBOK; OwHOM HprOoTOHa; ymeHHe
MPUMEHSTH KOMOMHATOPHBIE (DaKTHI M PACCYXKACHUS ISl pEIICHHUs 3a71ay;
OIICHUBATh  BEPOSTHOCTH  pPEATbHBIX  COOBITHIA, COCTaBJIAThH

BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue omnepupoBaTh TMOHATUSAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Ty, BEJIMYUHA YIJIa, INIOCKUH YroJl, IBYTrpaHHbIN
yroJi, TPEXTPaHHBINA yroJi, CKpEeIMBAIOLIUECs MPsSMbIe, MapajliIebHOCTD U
MEePHEeHIUKYIAPHOCTh TPSIMBIX M IUIOCKOCTEH, Yrojd Mexay HpSIMbIMU,
yroil MeXAy IMpsAMOMl U IUIOCKOCTBIO, YroJl MEXAy IJIOCKOCTAMU,
paccTosiHUe OT TOYKH [0 IUIOCKOCTH, PAcCTOSIHUE MEXAY HPSIMBIMU,
paccTosiHUE MEXAY IUIOCKOCTSIMH; YMEHHE MCIO0JIb30BATh MPH PELICHUH
3a/1a4 U3y4eHHbIe (PaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHUPA; CTPOUTh MaTeMaTUYECKUE
MOJIETM C TIOMOINBIO TE€OMETPUUECKUX MOHATHI W BEJIMYUH, pPellaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh HNOHATHAMM: IUIOIIAJb (GUIYpbl, 00BEM (QUIYpBI,
MHOTOT'pPaHHMK, MPABUJIbHBII MHOTOIPAaHHUK, CEYEHHWE MHOTOTPAHHUKA,
KyO, mapajuienenumnen, NpusMma, NUpamuaa, Gurypa U MOBEPXHOCTh
BpallleHHs], UWIMHIP, KOHYC, Iap, cdepa, Iiomans chepsl, MiIomab
MNOBEPXHOCTU NHMpaMMJIbl, NPU3MBI, KOHYyca, LMIUHApa, 00bEM KyOa,
NPSIMOYTOJIBHOTO TapajyieNienunesia, MUPaMuibl, MPU3MbI, UIUHIPA,
KOHyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUEHUSI KOHYyca W IWIMHIPA,

mapalyieJIbHBIC OCHU HWJIM OCHOBAHHUIO, CCUCHUC Iapad, IIJIOCKOCTD,




Kacatomasicsi cepsl, HUIMHIPA, KOHYCA; yYMEHHE CTPOHUTH CEUYCHHE
MHOTOT'paHHUKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpbI M TTOBEPXHOCTH
BpAILEHUs, UX CCYECHHMs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA TE€OMETPUUYECKHX (PUTYP, CAaMOCTOSTEIHLHO
(hopMyIHpOBATh OTNpENeIeHUs] H3y9aeMbIX (PUTYp, BBIBUTATh THIIOTE3BI
O CBOHCTBAaxX W NMPHU3HAKAX T'€OMETPHUUECKUX (PUTYp, 0OOCHOBHIBATH HIIH
OTpoOBEpraTh MX; YMEHHE MPOBOJAUTH KiaccupuKanuio ¢Guryp 1o
Pa3IUYHBIM IIPU3HAKaM, BBINOJHATH HEOOXOJUMbIE JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHne omepupoBaTh TOHSATHSIMH: JBWKEHHE B IPOCTPAHCTBE,
napajyiebHBIA TIEpEHOC, CUMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue M0a00Us, MOJ0OHBIE QUIYpbl; YMEHHE
pacrio3HaBaTh paBHBIE W MOJOOHBIE (HUTYPHI, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T€OMETPHUECKUE OTHOIICHUS
MIPH PEIICHUH 331a4; HaXOAUTh TEOMETPUIECKHE BETMUNHBI (JTTMHA, YTOJI,
I011a/1b, 00bEM) IIPU PEIICHUH 3aJa4 U3 APYruX y4eOHBIX IPEIMETOB U
U3 peanbHOM >KU3HU; YMEHHE BBIUYUCISTH M€OMETPUUECKHUE BETUYHMHBI
(nnmuHa, yroJi, miomanb, oOBEM, TUIOMIAAb TMOBEPXHOCTH), HCIOIB3YS
W3y4YeHHbIE (DOPMYNBI U METObI, B TOM YHCIE: IIOUIaJb MOBEPXHOCTH
MMUPaMU/IBI, IPU3MBI, KOHYCA, MIJIMHPA, TUIOMIAab cepbl; 00béM Kyoa,
MPSIMOYTOJIBHOTO MapalijieNienumneaa, MUpaMuibl, MPU3MbI, IMIHHIPA,

KOHYCa, Il1apa; yMEHHe HaX0AUTh OTHOIIEHHE 00BEMOB MOJOOHBIX QUTYP
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VYmenune OIICpHUPOBATH IMMOHATUAMU: IIPAMOYIT'OJIbHAA CUCTEMAa KOOPAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOpJAWHATBI BEKTOpa, CyMMa BECKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha 4YHUCIIO, PA3JIOKECHUEC BCKTOpa IIO 6a3Hcy,
CKaJILIPpHOC TIPOU3BCACHUC, BCKTOPHOC IPOU3ZBCACHUC, YIOJI MCEKAY
BCKTOpPAaMHU; YMCHUC HCII0JIb30BATh BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTO
Il pCHICHUSA TCOMCTPUYUCCKHUX 3aJad W 3a4a4 APpYyrux y‘le6HLIX

npecaIMETOB
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YMmenue BLI6I/IpaTB MO AXOAAIIMHA METO, IJIs peuicHus 3a/ia4,; IOHUMAHUC
3HAYUMOCTU MATCMATHUKU B HU3YUCHUN MPUPOJHBIX H O6H_ICCTBCHHBIX
ImponeccoB u HBHCHHﬁ; YMCEHHUC pacClio3HaBaTb IMPOABICHHUEC 3aKOHOB
MaTEMAaTUKH B UCKYCCTBC, YMCHUC ITPUBOJUTH TPUMEPBI MATCMATHUYCCKUX

OTKPBITUM POCCUICKON U MUPOBON MAaTeMaTHYECKOW HAyKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

IIpoBepsieMblii 2JIeMEHT COEP:KAHUSA
Kon
1 Yucna v BIYKCICHUS
1.1 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 Pammonansubie  umcima. OOBIKHOBEHHBIE U JECSATHYHBIC JPOOM, TPOIEHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypallbHOM creneHu. JlelicTBusa ¢ apudMeTudecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ paloHalbHbBIM Noka3aTeneM. CBoiicTBa
' CTCTICHH
L5 CHuHyC, KOCHHYC W TaHTCHC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm uncna. JlecaTuunble ¥ HATypaJbHBIC JOTapUPMBbI
JlelicTBuTenbHBIC YMCTa. ApuMeTHIECKUE OTIepaIliy C IeHCTBUTEILHBIMU YHCIIaMHU.
1.7 [TpuOmmxkEHHBIE BEIYMCIIECHUS, IPABHIIa OKPYTJICHHUS, PUKUJIKA U OLIEHKA pe3yibTaTa
BBIYMCIIEHUI
1.8 [IpeoOpazoBaHue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHUS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Ienble u ApoGHO-paLlMOHANIbHbBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTemMbl ¥ COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB




2.1

ypaBHeHI/IH, HCPAaBCHCTBA U CUCTCMBI C IMapaMCTpaMu

0
2.1
L Martpuna cucteMsl JMHEWHBIX ypaBHEHUI. OnpeaenuTesb MaTpULibl
3 OyHKIMH U TpapuKH
31 Oynkus, cnocoOwl 3amanus ¢yHkuuu. ['paduk ¢yskumn. B3ammuo oOparHbIC
. ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanaeckue QyHKIHH
Ob6nacTs ompeneneHuss W MHOXKECTBO 3HaueHH ¢yHkuuu. Hymu QyHkumm.
3.9 [IpomexyTkn  3HAKOMOCTOSIHCTBA.  I[IpoMEXYTKM  MOHOTOHHOCTH  (YHKIIMH.
' MakcuMymbl ¥ MUHUMYMbl (QyHKuuMd. HauOospliee M HauMeHblee 3HaYCHHE
(YHKIIMM Ha TPOMEKYTKE
33 CrenenHas GyHKIUS C HATYpAJIBHBIM U 1IETIBIM TTOKa3zareneM. E€ cBoiicTBa u rpaduk.
' CpoiicTBa u rpaduK KOpHsI N-0i CTENeHH
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
35 Touku pa3ppiBa. AcuMnToThl rpadukoB ¢yHkiuid. CpoiicTBa  (yHKIUH,
' HEMpPEepHIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHMS MOCIIEN0BATEILHOCTEH
3.8 ApubdmMernueckas ¥ TeOMeTpuUecKas nmporpeccuu. @opmMyria CJI0KHBIX MPOIEHTOB
4 Hayana maTemarnueckoro aHaiusa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIE 3JIEMEHTAPHBIX (DYHKIIHMA
[IpumeHeHre TPOU3BOAHONW K HCCIENOBaHUI0 (GYHKIUA HAa MOHOTOHHOCTh H
4.2 aKkcTpeMyMbl. HaxoskiaeHne HanOoNbIIero U HaMMEHBIIETo 3HA4YeHHS (PYHKIIMH Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Kombunatopuka




I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [Ipsimble ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKH

7.4 Tena v MOBEpXHOCTH BpaleHUs

7.5 Koopaunats! 1 BEKTOpBI
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