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Pabouast mporpamma mo yueoHOMy npenmety «['eomerpus» mist oOydarommxces 10-11 xkmaccor
COCTaBlieHa Ha OCHOBe TpeOoBaHmii k pesynpraram ocBoeHus OOIl COO, mnpeacTaBiIeHHBIX B
oOHoBn€HHOM denepanbHOM TOCyAapCTBEHHOM 00pa30oBaTelIbHOM CTaHIapTe€ OCHOBHOTO OOIIEro
obpazoBanus, [Iporpammbl Bocnutanusi U DenepanbHON paboyeil MporpamMMbl CpeTHETo OO0IIEero
oOpa3zoBaHus 1O MaTeMaTuke (6a30BBIA YPOBEHB).

|.COAEPKAHUE YYEBHOI'O IIPEJIMETA
10 KJIACC

IIpsimble ¥ IIIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE MOHATHS CTEpeoMeTpuu. Touka, mpsMas, MIOCKOCTh, MpocTpaHcTBO. [loHsTHE 00
AKCMOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anmHOe pacrnonoxeHue MNpsAMbIX B NPOCTPAHCTBE: IEPECEKAIOLUecs, IapaluielbHbIE U
CKpeuuBaromuecs npsamele. IlapamienbHOCTs NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MapajlICIbHbIE
MpsIMbIE B MPOCTPAHCTBE; MAPAJUIEIIBHOCTh TPEX NPSMBIX; MAapaJUIEIbHOCTh NMPAMOW U IUIOCKOCTH.
VYIuBl ¢ COHAIIpaBIEHHBIMU CTOPOHAMH; YIOJI MEXKIy IpPSAMBIMU B mpocTpaHcTBe. [lapamiensHOCTh
IJIOCKOCTEH: TMapajuielbHble IUIOCKOCTH; CBOMCTBa MapajulelibHbIX IIockocTeil. Ilpocreiimue
MIPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTH: TETPadp, KyO, mapauiesenuIie; MOCTPOSHHE CEUCHHH.

[lepneHuKyaIpHOCTh NPSAMOW M IUIOCKOCTU: MEPIEHIUKYJSPHBbIE MNPSMbIE B IPOCTPAHCTBE,
IIPsIMBIE MapaJUICNIbHBIE U NIEPIEHAUKYIISIPHBIE K INIOCKOCTH, IIPU3HAK MEPIICHIUKYJIIPHOCTH NPSAMOU U
IIJIOCKOCTH, TEOpEMA O MPSIMOU MEPIEHIUKYJSIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YrOJI MEXIY
IIPSAIMOM M IUIOCKOCTBIO; JIBYTPAHHBIA yTOJ, JJUHEHHBIA YroJl ABYIpaHHOro yria. [leprneHnukyisap u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE OT MPSIMOW /10 IUIOCKOCTH, IMPOEKIUs
¢burypbl Ha IUIOCKOCTh. llepneHIuKyISIpHOCTh IUIOCKOCTEH: MPU3HAK MEPIECHINKYIISIPHOCTH IBYX
mockocteil. Teopema o TpEX neprneHuKyaspax.

MHOrorpaHHUKHU

[lonsiTHEe MHOTOrpaHHUKA, OCHOBHBIE 3JE€MEHThl MHOTOTPAaHHHKA, BBIINYKJIBIE M HEBBIMYKIIbIC
MHOTI'OTPaHHUKH; pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: N-yrospHas npu3Ma; TPaHW M OCHOBAHUS
IPU3MBI; NpsIMast ¥ HAaKJIOHHAsi IPU3MbI; OOKOBasi M MOJHAs MOBEPXHOCTH Mpu3Mbl. [lapamienenunern,
MIPSIMOYTOJIBHBIM MapajulesieNIANel U ero cBoicTBa. I[lmpammpa: N-yrosbHas nupamuga, TpaHU U
OCHOBAaHHE NHMpaMHbl; OOKOBas W MOJHAs IMOBEPXHOCTb MUPAMUIbl; MpaBWIbHAs U yCEeUEHHAs
nupamMuia. DJIEeMEHThl IpU3Mbl U nupamuabl. [IpaBuiibHbIE MHOTOTPAaHHUKU: TMOHSATHE MPABUIBHOIO
MHOTOTpaHHMKA; MPaBUJIbHAs MPU3Ma U MpaBUJIbHAS NMHPAMUAA; IPaBWIbHASA TPEYToJbHAs HpaMHIa
U TIpaBUIBHBIN TeTpadap; KyO. IIpeacraBienue o mpaBUIIbHBIX MHOIOTPAHHUKAX: OKTadAp, JOJEKadAP
n ukocadp. CeueHus NpyU3Mbl U TUPAMUBL.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM, MIOCKOCTH. DIEMEHThI
CUMMETPHUU B NIUpaMuUIax, Napajuieenuneax, IpaBUiIbHbBIX MHOTOTPaHHUKAX.

Briuucnenue 35€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans OokoBo#
MOBEPXHOCTU M IOJIHOW MOBEPXHOCTU MPSAMON MPU3MBI, IUIOIAJAb OCHOBaHMM, Teopema O OOKOBOM
MOBEPXHOCTU NpsiMOM mnpusMbl. [lnomaab OOKOBONW MNOBEPXHOCTH M MOBEPXHOCTU MPaBHIBHOMN
MUPaMHJIBI, TeOpeMa O TUIomaau ycedéHHoi mupamuisl. [loHstre o6 o0néme. OOBEM MUpaMHIIBI,
IIPU3MBL.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOMIEHHS MEXIY IJIOLIAIIMU MTOBEpXHOCTEH, 00BEMaMu
MOI00HBIX Tel.

11 KJIACC

Tena Bpamenus

[unuuaapudeckass  MOBEPXHOCTh, OOpasylomue  IIIMHAPUYECKONW  TMOBEPXHOCTH,  OCh
WIMHAPUYECKON nmoBepXHOCTU. L{unuHap: ocHOBaHMS U OOKOBask MOBEPXHOCTb, 00pa3ylomias U OCh;
IUI0IIab OOKOBOH M IOJTHOHN MOBEPXHOCTH.

Konunueckass MOBEpXHOCTb, O0pa3yloliMe KOHUYECKOH IOBEPXHOCTH, OCh U BEpUIMHA
KOHMYEeCKOH noBepxHocTH. KoHyc: ocHOBaHME M BepUIMHA, 00pa3yrolas 1 0och; IUIOIAAb OOKOBOW U



MOJTHOW TIOBEPXHOCTH. YCEUEHHBIM KOHyC: oOpasylomue W BBICOTA; OCHOBaHMS W OOKOBas
IIOBEPXHOCTb.

Cdhepa um map: wueHTp, paauyc, IuameTp; IUIOIIAJb IOBEpXHOCTH cdeprl. B3aumuoe
pacriosioskeHue chepbl U INIOCKOCTH; KacaTelbHas IIIOCKOCTh K cepe; miomaas chepsl.

N300pakeHue Tes BpallleHHsl Ha MIIOCKOCTH. Pa3BEpTka uumHApa U KOHYyca.

KomOuHnanmu Ten BpalieHus U MHOTOTPAHHUKOB. MHOTOTpaHHHUK, ONHCAHHBIA OKOJIO CQepsl;
cdepa, BIMCaHHAs B MHOI'OI'PAaHHUK, WM TEJIO BPAIEHUS.

[Tonsarue 06 o6bpéme. OcHOBHBIE CBOKCTBA 00BEMOB Tei. Teopema 06 00bEME MPSIMOYTOIBLHOTO
napajiesienunesa u cineacTeus u3 He€. O0bEM nuianHapa, konyca. O0bEM mapa U miomaab chepsl.

[TonoGHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEKY IUIOMIAIIMHU [TOBEPXHOCTEH, 00bEMaMH
MOIOOHBIX TEIL.

Ceuenust nunMHIpa (MapajyiebHO U NMEPHIEHAUKYISIPHO OCH), CEUEHUS] KOHYyca (MapajljiesibHOe
OCHOBAHHIO U NMPOXOJAILEE Yepe3 BEPIIUHY), CEUEHHUs Iapa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTop Ha 1miockocTd M B npocTpaHcTBe. CIIOKEHHME M BBIYUTAHME BEKTOPOB. YMHO)KEHHE
BEKTOpa Ha uucino. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napauienenunena. Pemienue 3aznad, CBS3aHHBIX C NPUMEHEHUEM IPABUI JEUCTBUH C BEKTOPAMHU.
IIpssMmoyronbHas cucrteMa KoopauHar B npocrpancTse. Koopaunars!l BekTopa. IIpocreiimume 3anaun B
KOOpAMHAaTax. Yrojd Mexay BekropaMu. CkansipHOE NpPOU3BEINCHHE BEKTOPOB. BrluucieHue yrios
MEX1y MPSAMBIMU M IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ| MPHU PELIEHUN T'€OMETPUUYECKUX
3az1ad.

. INTAHUPYEMBIE PE3YJIBTATHI YYEBHOI'O IIPEJIMETA
JIMYHOCTHBIE PE3YJIBTATHI

JINyHOCTHBIE pPE3yJibTaThl OCBOEHHUS HporpaMMel ydeOHoro mnpenmera «MareMaTHKay
XapaKTEPU3YIOTCS:

I'paxnanckoe BocnuTanue:

c(OPMUPOBAHHOCTHIO IPAXKAAHCKON MO3UILIMK 00YyYarOIIErocs Kak akTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUHCKOro OOIIecTBa, MPEACTAaBICHUEM O MaTeMaTHYECKUX OCHOBAX ()YHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBIE€HHI, NpoLeayp TIpa)kJaHCKOro oOuiecTBa (BBIOOPHI, OMNPOCHI U TIp.),
YMEHHEM B3aUMOJICHCTBOBATh C COLUAIBHBIMU WHCTUTYTaMH B COOTBETCTBUU C HUX (YHKIMAMHU U
Ha3HA4YCHUEM.

IIarproTnyeckoe BOCIMTaHUE:

c(OPMHUPOBAHHOCTHIO POCCUNCKON TIPAKAAHCKOW HAECHTUYHOCTH, YBAKEHHUS K MPOLUIOMY U
HACTOSIEMY POCCHMCKOM MAaTeMaTHKH, LEHHOCTHBIM OTHOILIEHHEM K JOCTHIKEHHMSAM POCCUHCKHUX
MAaTE€MaTHKOB U POCCUMCKON MAaT€MaTHYECKOW IIKOJIbI, K UCIIOIb30BAHNIO ITUX JIOCTUKEHUHN B IPYTUX
HayKax, TEXHOJIOTUSX, cpepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHMEM JTyXOBHBIX LIEHHOCTEH POCCUHCKOro HapoJa; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOr0 MOBEJICHNUs, CBA3aHHOTO C IPAKTUYECKUM IIPUMEHEHHEM JOCTHKCHUN HAyKU U
JeSTeIbHOCTBIO YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOMUUBOTO OYIyIIEro.

JCcTeTHYEeCKOe BOCIIUTAHHE:

JCTETUYECKUM OTHOLICHUEM K MHPY, BKIKOYas 3CTETUKY MaTeMAaTHYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3ajay, pEIIeHUN, pacCyXJIEeHUH; BOCHPUMMYUBOCTHIO K MaT€MaTHYECKUM acCHeKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCHUTAHHE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHATh MaTeMaTU4YeCKUe 3HaHMSA B MHTEpecax 3[0pOBOTO U
0e3omacHOro obpasa KM3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3JI0pOBBIO (370pOBOE MHUTAHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUI M OT/AbIXa, peryyspHas (pusnueckas akTUBHOCTD); (PU3UYECKOTO
COBEPILIECHCTBOBAHMS, IIPH 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHOMN JESITEIBHOCTHIO.

TpynoBoe Bocnnuranue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIO0JII00US; HHTEPECOM K pa3iIMuHbIM cepam
mpoecCHOHATLHON JIeATENHHOCTH, CBS3aHHBIM C MATEMATHKOW M €€ MPHIOKECHUSIMU, yYMEHHUEM
COBEpIIaTh OCO3HAHHBINM BBHIOOp Oynymiel mpodeccuu U peanu30BbIBATH COOCTBEHHBIE KU3HEHHBIC
IUTaHBI, TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HA
MPOTSHKEHUH BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PEHICHUM MPAKTUYECKUX 3a]ad
MaTeMaTHYECKON HalpaBIEHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO  JKOJIOTUYECKOH  KyJIbTYpbl, TOHHMMAaHHUEM BIUSHUS  COLHUAIBHO-
HSKOHOMHMYECKUX TPOIECCOB HA COCTOSHUE MPUPOJHOM M COLUUAIBHOM CpEIbl, OCO3HAHUEM
r7100abHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM; OpUEHTAlMel Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHUU AJIS pelleHus 3a7a4d B 00JIaCTH OKPY’KaIoIIeH cpejibl, IIIaHUPOBAHMSI MOCTYIKOB U OLIEHKH UX
BO3MO>KHBIX ITOCJIEJICTBUI JIJIs1 OKPY>KaIOILEH CPEIbl.

LleHHOCTH HAYYHOT'0 NO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd U OOIIECTBEHHOW MPAKTUKH, MTOHMMAaHUEM MaTeMaTH4eCKOW HayKu Kak cepbl 4elloBeUeCKOU
NEeSITEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JUISl PA3BUTHS LIUBUIM3ALMM; OBJIAIEHUEM S3bIKOM
MaTEeMaTUKd M MaTeMaTHYeCKOM KyJIbTypOMl KakK CpeICTBOM IIO3HAHUS MHpPa; TOTOBHOCTHIO
OCYIIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATEIIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOCHUS MNpPOrpaMMbl yuyeOHOro mpeamera «MaremaTukay
XapaKkTepU3yITCsS OBJIAJICHIEM YHHUBEPCAJIbHBIMU MO3HABATEIbHBIMHU JICVCTBUSIMU,
YHUBEPCAIbHBIMM ~ KOMMYHUKATUBHBIMU  JE€HCTBUSIMH, YHUBEPCAIbHBIMH  PETYJISITUBHBIMU
JIEHCTBUSIMU.

1) YHuBepcanbHbIe MO3HABATEIbHBIE ICHCTBHS, 0o0ccmeunBaroT (HOPMUPOBAHHE 0a30BBIX
KOTHUTUBHBIX TPOIECCOB OO0ydJaromuxcs (OCBOCHHE METOJIOB IO3HAHUS OKPYKAIOLIETO MUPAa;
MIPUMEHEHHE JTOTMYECKUX, UCCIIeI0BATEIbCKUX ONepanuil, yMeHuil pabotaTh ¢ UH(pOpMaIueii).

ba3oBble Jornyeckue aeiicTBUSA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBbIE NPHU3HAKKM MATEeMAaTUYECKUX OOBEKTOB, MOHSTHI,
OTHOILIEHUH MEXIy TMOHATHAMHU; (DOpMYyIUpOBaTH ONpPENETCHUs TOHATHUM, YCTaHABJIUBATh
CYIIECTBEHHBI MpHU3HAK KiIacCH(UKAIMKU, OCHOBAaHUSA [UIsi OOOOIIEHWS M CpPaBHEHUS, KPUTEPUU
MPOBOJMMOI0 aHAIN3a;

BOCIPUHUMATh, (POPMYIHPOBATH U MPEOOPA30BBIBATH CYXACHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHEIE,
eMHUYHBIC, YACTHBIC U 00III1E; YCIOBHBIE;

BBISBJISITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTUBOpeuus B (hakTax, HJAHHBIX,
HaOMIOJIEHUSAX W YTBEPXKIACHUSAX; TpeajiaraTb KPUTEPUM [IJIsl BBISBIEHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JIOKAa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUN (MpsMble U OT
MIPOTUBHOTO), BBICTPANBaTh apryMEHTAIIUIO, IPUBOAUTh MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE CY>KJICHHS ¥ BBIBOIBI;

BBIOMpATH CIIOCOO pelieHus yueOHO! 3a1auu (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEIICHMsI, BRIOUPAThH
Han0oJiee MOAXOIAIINN C YIETOM CaMOCTOSITEIHFHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabCcKue AeiicTBHSL:

WCIIOIh30BaTh BOMPOCH KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;, (OPMYIUPOBATH BOMPOCHI,
bukcupyomue MpoTUBOpeYHe, Mpo0ieMy, YyCTaHAaBIMBaThH HCKOMOE U JaHHOE, (OPMUPOBATH
TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO, MHEHUE;

MPOBOJAUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIENOBAHUE IO YCTAHOBJICHUIO
O0COOEHHOCTEH MaTeMaTH4YEeCKOTO OOBEKTa, SIBJICHUS, MPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITy
00BEKTaMHU, SIBJICHUSIMHU, TIPOIIECCAMU;



CaMOCTOSITENILHO ~ (POPMYJIMPOBAaTh O0OOLIEHMS M BBIBOABI MO pe3ylbTaTaM IPOBEIEHHOIO
HAOIOACHUS, HMCCIEIOBaHMS, OIICHHWBATh JOCTOBEPHOCTH IIOJIyUYEHHBIX pE3yJbTaTOB, BBIBOJAOB U
000011IeHMI;
IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IIPOLIECCA, A TAKKE BBIABUTATb IIPEAINIOIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCJIOBHSX.

Padora ¢ undopmanmueii:
BBISIBJIATh Je(PUUUTH MH(DOPMAIMK, JTaHHBIX, HEOOXOAMMBIX JUIsl OTBETa Ha BONPOC M AJIS PELICHMS
3a/1a4u;
BbIOMpPaTh MH(OPMALMIO U3 MCTOYHMKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETHPOBATH UHPOPMALIUIO PA3ITUYHBIX BHJIOB U ()OPM IMpE/ICTABICHHUS;
CTPYKTYpUpOBaTh HH(OpMaIMio, MPeICTaBIATh €€ B Ppa3IUYHbIX (QOpMax, HIUIIOCTPUPOBATH

rpaduyuecKy;
OLICHUBATh HAI&KHOCTh HH(POPMAIMH IO CAMOCTOATEIHLHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) YHuBepcaibHbIe KOMMYHHMKATHBHBIE JICHCTBUS, 00ecreYnBaoT c(OpMHPOBAHHOCTH
COIMAJIbHBIX HAaBBIKOB 00YYarOIIMXCSl.

O0menue:

BOCIIPUHUMATh U (POPMYJIUPOBAThH CYXk/IEHUS B COOTBETCTBUU C YCIOBUSAMH U LIEISIMU OOLICHHUS; SCHO,
TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS
10 XO/y peLIeHus 3a7a4l, KOMMEHTUPOBATh [TOJIyYEHHbIH pe3yJIbTar;
B XOJIe OOCYXXIECHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOW TEMBI, MPOOJIEMBI, pelaeMon
3aJjaud, BbICKa3blBaTh MWJIEM, HALIEJIEHHbIE HAa IOUCK pPEIIEHHs; COMOCTaBIATb CBOU CYXKIEHHS C
CYXIEHUSIMH JAPYTUX YYaCTHUKOB JHMAJOra, OOHAapYyXHBAaTh pa3iIMYde W CXOACTBO IMO3UIHN; B
KOPPEeKTHOH Gopme (HopMyIUpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHHUS;
NPEICTaBIATh  PE3yJIbTaThl  pPELIEHMs]  3aJaud, OKCIEPUMEHTAa, HUCCIEIOBaHMs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMarT BBICTYIUIEHUS € Y4E€TOM 3a7ay Ipe3eHTAalUH U O0COOEHHOCTEH
ayJIUTOpPUH.

Corpyannuecrso:
MIOHUMAaTh M MCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAMBHUAYAIbHON paOOTHI MPH pPELICHUU
yueOHBIX 3a/a4; NpPUHUMATh 1eJlb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPIraHU3AIUI0
COBMECTHOI paboThl, pacpeensaTh BUAbI paboT, JOroBapuBaThCs, 0OCYKIaTh MPOLECC U PE3yNbTaT
paboThI; 060011aTF MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B IpyHmIoBbIX (popMax paboThl (00CyXkaAeHHS, OOMEH MHEHUH, «MO3TOBBIE IITYPMbD» U
WHbBIE); BBIMOJHATH CBOIO 4YacTh PabOThl U KOOPAMHUPOBATH CBOM ACUCTBHUS C JPYTMMHU YJEHAMHU
KOMaHJbl; OLIEHWBAaTh KAyeCTBO CBOEro BKJIaJga B  OOMMM MOPOAYKT MO  KPUTEPUAM,
c(OpMyIMPOBaHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUSI.

3) YHuBepcaibHbIC peryJsiTUBHbIE JICHCTBHUS, 00CCIIEYNBAIOT  (OPMUPOBAHUE  CMBICIOBBIX
YCTaHOBOK U JKM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranu3anmusi:
COCTABIIATH IJIaH, AITOPUTM PELISHUS 3aJjaui, BEIOUPATh CIIOCO0 PEeIIeHUs ¢ yUETOM UMEIOLINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BApHAHTHI PELICHUH ¢
yu€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIBb:
BJaJIeTh HAaBbIKAMH [103HABATEIbHONH pe(dIeKCMM Kak OCO3HAHUS COBEpIIAeMbIX JeHCTBUH U
MBICIIUTENBHBIX MPOIECCOB, UX PE3yJIbTaTOB; BIAAETh CHOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHs] MaTeMaTH4YEeCKON 3a1auH;
MPeBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUHU 3a]la4l, BHOCUTh KOPPEKTHBHI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JAaHHBIX, HAaWICHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEN;
OLIEHUBATh COOTBETCTBHE pE3yJIbTaTa I U YCIOBHUSM, OOBACHATH MPUUYMHBI JOCTHKCHHUS WU
HEJOCTHKEHUSI Pe3yJIbTaTOB JEATEIbHOCTH, HAXOJWTh OMIMOKY, JaBaTh OLIEHKY NPHOOPETEHHOMY
OTIBITY.
NPEAMETHBIE PE3YJBbTATbBI



10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, PSAMas, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPHUHM U CIIEACTBUS U3 HUX IPH PEIICHUH F€OMETPUUECKUX 3ajiay.

OnepupoBath NOHATUAMU: NAPAILIEIBHOCTD U MEPIEHAUKYIIIPHOCTh NPSMBIX U IJIOCKOCTEH.

KnaccuunupoBaTb B3aUMHOE PaCHOI0KEHHUE IPSMBIX U IUIOCKOCTEH B POCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JBYTPaHHBIA yroJl, IpaHu ABYTPAaHHOIO yria, peOpo ABYTPAHHOIO
yria; JMHEHHBIA Yyrojl IBYTPaHHOIO yIJia; IpajlyCHas Mepa JByTPaHHOIO yrJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBINYKIBIA M HEBBINYKIBIH MHOTOTPAHHUK,
3JIEMEHTbl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BH/Jbl MHOTOTPAaHHUKOB (IMpamMHAa; Hpu3Ma, MPSMOYIOJIbHBIN
napajuiesenumnes, Kyo).

KnaccuuupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBaHMS AJIS KiacCH(PHUKAIMU (BBITYKIIbIE U
HEBBIITYKJIbIE MHOTIOIPaHHMKM; IPaBWJIbHbIE MHOTOTPAaHHMKM; INPSAMbIE M HAKJIOHHBIE IPU3MBI,
napajuieenuneabl).

OnepupoBaTh NOHATUAMHU: CEKYILAs MNIOCKOCTb, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIE/I0B.

Ctpouth ceuyeHHsT MHOTIOIPaHHHMKOB METOJIOM CJIE/IOB, BBINOJIHATH (BBIHOCHBIE) ILIOCKUE
YEePTEIKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemare 3agaun Ha HaxOXJAEHUE T€OMETPUYECKHUX BEIMYMH MO 00pa3laM MM aJropuTMam,
IIPUMEHSISI U3BECTHBIE aHAIMTUYECKUE METO/IbI IIPU PELICHUH CTaHJAPTHBIX MaTEMaTUYECKUX 3ajad Ha
BBIUUCIICHUE PACCTOSIHMM MEXIy IBYMs TOYKAMH, OT TOYKH O NPSAMOH, OT TOYKH 0 IUIOCKOCTH,
MEX/1y CKPELIUBAIOIUMUCS IPSIMbIMU.

Pemare 3a7aun Ha HaxXOXJAEHUE T€OMETPUYECKHUX BEIUYMH MO o0pa3laM MM aaropuTMam,
MIPUMEHSISI U3BECTHBIE aHATMTUYECKHE METO/IbI IIPU PELICHUH CTaHJAPTHBIX MaTEMaTUUECKUX 3a/1a4 Ha
BBIUUCIICHUE YIJIOB MEXIY CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXIY NPSAMONH U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, JIBYT'PAHHBIX YIJIOB.

Bbruucnare 00bEMBI M IIIOLIAJM MOBEPXHOCTEH MHOIOIPAaHHMKOB (IIpU3Ma, MNUpaMuia) ¢
MPUMEHEHUEM (QOPMYJI; BBIYUCIATH COOTHOLIEHUS MEXAY IUIOUIaJsMU IMOBEPXHOCTEH, 00bEMaMu
M0JI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUAMU: CUMMETPHUSL B MPOCTPAHCTBE; IIEHTP, OCh U IJIOCKOCTh CUMMETPHH;
LIEHTP, OChb U INIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGMOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUTypax, MPeJCTaBICHHYIO Ha YepTeKaxX U pUCYHKAX.

[IpumensTb  reomerpuueckue  (QaxThl A pEHIEHHs  CTEePEOMETPUYECKUX  3ajad,
MPENoIararoliuX HECKOJIbKO 1IaroB pelIeH s, €ClIi YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpumeHsTH IpOCTeiIne MPorpaMMHBIE CPEJCTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPY PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoIUTE MpUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B HCKYCCTBE.

[IpuMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHaJIM3UPOBaTh peajbHble CUTyallUM U
IPUMEHSATh U3yUEHHbIE TIOHATHS B IPOIECCE MOKMCKA PEHIeHUs] MaTeMaTU4ecKu chopMyInpoBaHHOMN
po0JIeMbl, MOJIETUPOBATh peajbHble CUTYallMd Ha SI3bIKE T'€OMETPUHU, HMCCIEN0BaTh MOCTPOEHHBIE
MOJICJIM C HCIOJIb30BAaHUEM T€OMETPHUECKUX TMOHATHH M TeopeM, armapara airedpsl; pemarb
MIPaKTUYECKHE 3a/1a4M, CBSI3aHHbIE C HAXOKJIEHUEM IeOMETPUYECKUX BEIHUHH.

11 KJIACC

OnepupoBarh MOHATUSMH: IWIIMHIPUYECKAsS TOBEPXHOCTh, OOpa3ymoIIue IWIMHIPHUECKOM
MMOBEPXHOCTU, HWIIMHAP, KOHUYCCKAsA IMOBECPXHOCTD, 06pa3y}om1/1e KOHHYECKOU IMOBEPXHOCTHU, KOHYC;
cepuueckas moBEpXHOCTb.

Pacmo3naBate Tena Bpamenus (MWJIMHIP, KOHYC, cdepa u map).

OOBACHATDH CITOCOOBI TOMTYyUEHUS TEIl BpaIllCHUSI.

KinaccudummpoBats B3anMHOE pacnosioxkeHue chephl U MITOCKOCTH.



OnepupoBaTh NOHATUSIMU: IAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CErMEHTA; IIapOBOM
CJIOM, OCHOBaHUE IIAPOBOTO CJIOSA, BHICOTA IIAPOBOTO CJIOS; IAPOBOU CEKTOP.

Boruncnsate 00BEMBI M IUIOHIAM TMOBEPXHOCTEH TeJI BpaIICHUS, T'€OMETPUUECKUX Tel C
MpUMEHEHHEM (HOPMYII.

OnepupoBarh MOHATHAMH: MHOTOIPAaHHUK, BIUCAHHBIA B cepy U OMHMCAHHBIN OKOJNO cepbl;
cdepa, BIIMcaHHAas B MHOTOTPAHHUK WUJTU TEJIO BPAIIICHUS.

BbIyncnsaTe COOTHOLICHHS] MEXKAY ITUIOMIAIIMU MOBEPXHOCTEN U 00bEMaMU MOT0OHBIX TE.

N3o0paxaTts wu3ydaemMbie (GUTYpHI OT pPYKH W C TPUMEHEHHEM TWPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BrINONHATE (BBIHOCHBIC) IUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (uTyp: BUI
CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Biekath, WHTEPNPETHPOBATH M MPeoOpa3oBbIBaTh WHOOPMALNUIO O TPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekKaxX U pUCYHKaX.

OrnepupoBarh MOHIATHEM BEKTOP B IPOCTPAHCTRBE.

BbInonHsATe OeCTBUS CIIOKEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHUCJI0, O0OBACHITH, KAKMMH CBOMCTBAMH OHH 00J1aJaio0T.

[IpuMeHsTh MpaBUiIO MapasuieTenunea.

OnepupoBaTh MOHATHSMU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrol MEXKIy BEKTOpaMH, CKaJsipHOE IPOU3BE/ICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOPOB M NIPOU3BEIECHUE BEKTOpA HAa YUCJIO, YIOJ MEXKIY BEKTOpaMH,
CKaJISIPHOE MPOU3BEACHHUE, PACKIIAILIBATH BEKTOP IO JIBYM HEKOJJTHHEAPHBIM BEKTOPAM.

3anaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[Ipumensarr  reomerpuueckue  (GakThl A PEHICHUS  CTEPEOMETPUYECKUX  3ajad,
MIPEINOJIararoINX HECKOIBKO Iar0B PEIICHUS, €CJIM YCIOBUS IPUMEHEHUS 3aJaHbl B IBHOU dopMe.

Pemate mpocreiinime reoMeTpuuecKHe 3aladyd Ha MPUMEHEHHWE BEKTOPHO-KOOPAMHATHOTO
MeTo/1a.

Pemate 3amaum  HaA  JOKA3aTeNbCTBO  MAaTEeMaTHYECKUX  OTHOIIGHWM U HAXOXKIEHUE
T€OMETPUUYECKUX BEJIMYMH MO o0pasliaM WX ajJropuTMaM, MPUMEHsS W3BECTHBIE METOIbI MpHU
pelIeHNH CTaHAAPTHBIX MATEMAaTHUYECKUX 3a7ad.

[IpuMeHnaTh mpocTeiiiire NporpaMMHbBIE CPEACTBA U IIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
MIPHU PEIICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBOaUTE MpHUMEpPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE M KU3HH, PAClO3HABATh
MPOSIBJICHUE 3aKOHOB T€OMETPUU B HCKYCCTRBE.

[IpuMeHATh NONyYEHHbIE 3HAHUS HA MPAKTUKE: AaHAIM3UPOBATh pEAbHbIE CUTyallud |
MPUMEHATh U3YUYEHHBIC TIOHSITHUS B MPOIECCE MOUCKA PEIICHUs] MaTeMaTU4eCKu CHOpMyIUpOBAHHOMN
Mpo0JIeMbl, MOJETUPOBATh peajbHble CUTYyallMd Ha SI3bIKE T'€OMETPUU, HCCIEAO0BATh MOCTPOCHHBIE
MOJICJIU C HCIIOJIb30BAaHUEM T'€OMETPUUYECKHX TOHSATUH W TeopeM, ammapara anreOphl; pemniaTh
MPaKTUYECKUE 33]]a4H, CBSI3aHHbIE C HAXOXKICHUEM T€OMETPUUECKUX BETUUHH.

I1l. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema, pa3zaen KoanuectBo | Bocnurare/ibHbIH KOMIIOHEHT
n/m | Kypca 4acoB
1. | Beenenue B 10 -pacro3HaBaTh MPOSIBICHUS MAaTEMaTUYECKUX MOHITHM,
CTEPEOMETPUIO 00BEKTOB M 3aKOHOMEPHOCTEN B PEAbHBIX KU3HEHHBIX
CUTyallUIX ¥ TP H3IYyUYEHUU JPYTUX  YIEOHBIX
npeaMcEToOB, IIPOABJICHUSA 3aBHICHMOCTEHN n

3aKOHOMEpHOCTeH, (opMynupoBaTh HUX Ha A3BIKE
MaTeMaTHKH M CO3/1aBaTh MaTeMaTHYECKHE MOJIENU




2. | [Ipsmbie u 12 -CIIOCOOHOCTh K O3MOIMOHATBHOMY M 3CTETHYECKOMY
IJIOCKOCTH B BOCTIPUATHIO MaTEMaTHUYECKUX O0BEKTOB,;
IIPOCTPAHCTBE. -yCTaHOBKa HA AaKTUBHOE Y4yacTHE€ B  pELICHUU
[TapannenbsHOCTD MPAKTUYECKHX 3a7]a4 MaTeMaTHUECKON HApaBICHHOCTH
MPSIMBIX H
IJIOCKOCTEN
3. | [lepnennukymispu 12 - MpOSBIIEHWE HHTEpeca K MPOILIOMY M HACTOSILEMY
OCTb MPAMBIX U POCCHIICKOM MaTEeMaTUKH, LIEHHOCTHBIM OTHOIICHHEM K
IIJIOCKOCTEN JOCTH>KEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKON
MaTEMaTUYeCKON IIKOJbl, K HCIOJIb30BAHUIO ITHUX
JIOCTHIKEHU B IPYTUX HAyKaxX U NPUKIATHBIX cepax
4. | Yrael Mexay 10 -CIIOCOOHOCTh K 3MOIMOHATBHOMY M 3CTETHYECKOMY
MPSIMBIMU U BOCIIPUATHIO MaTEMaTHUYECKUX O0OBEKTOB
IJIOCKOCTSIMU -yCTaHOBKa HA AaKTUBHOE Y4yacTHE€ B  pELIECHUU
MIPAKTUYECKHX 3a7]a4 MaTEeMaTHUECKON HAMpaBJICHHOCTH
5. | MHororpanHuku 11 -IIPUMEHATh OCBOCHHBIM MAaTEMaTHYECKHMM amnmapar it
pelieHus MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH u OIICHUBATH MOJTyYCHHBIC
PE3yJIbTATHI
6 | O0béMBI 9 CHOCOOHOCTBIO K SMOILMOHAIBHOMY M 3ICTETHYECKOMY
MHOTOTPaHHUKOB BOCIIPUATHUIO  MaTeMaTH4YeCKHMX  OOBEKTOB,  3ajad,
pELIEHU,  pacCyXAECHWW, MPUMEHATh  OCBOCHHBIN
MaTeMaTHUYeCKUN ammapar [Uisi pelleHHs] MPaKTUKO-
OpPUEHTHPOBAHHBIX  3aJlay,  HWHTEPIPETHPOBATH  H
OILICHHMBATD IOJIYYCHHBIE PE3YJIbTATHI
7 | lloBropeHue: 4 -IIPUMEHATh OCBOCHHBIM MAaTEMaTHYECKHMM amnmapar it
CEUEHUH, perieHus MPaKTUKO-OPHUEHTHUPOBAHHBIX 3a/ady,
paccTosiHUs U WHTEPIPETHPOBATH u OIICHUBATH MOJTyYEHHBIC
yTIIBI pe3yabTaThI
-yCTaHOBKa HA AaKTUBHOE Yy4yacTH€ B  pELIECHUU
MIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HalpaBIE€HHOCTH
Hroro: 68
11 KJIACC
Ne Tema, pa3znen KoanuectBo | Bocnurare/JbHbIH KOMIIOHEHT
n/m | Kypca 4acoB
1. | Tena 12 -CIIOCOOHOCTh K OSMOIMOHAIBHOMY W 3CTETUYECKOMY
BPAILICHUS BOCHPUATHIO  MaTEMATHYeCKHX 00BEKTOB,  3ajad,
pelieHuH, paccyXIeHuH, YMEHUIO BHJIETH
MaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE
2. | O0OBLEMEI Tel 5 -POSIBJICHHE HHTEpeca K MPOUUIOMY M HACTOSILEMY
POCCHIICKOM MaTE€MaTUKH, LIEHHOCTHBIM OTHOUIEHUEM K
JIOCTHKEHUSIM POCCUMCKUX MAaTE€MaTUKOB U POCCHUUCKON
MaTE€MaTUYeCKOW IIKOJbl, K MCIOJb30BAaHUIO 3ITUX
JIOCTMOKCHHUH B APYTHX HAYKax M MPUKIAIHBIX cepax
3. | Bekrops u 10 -yCTaHOBKa HA AaKTUBHOE Yy4yacTH€ B  pELIECHUU
KOOPJMHATHI B MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH
MIPOCTPAHCTBE -CIIOCOOHOCTh K 3MOIMOHAJILHOMY M 3CTETHYECKOMY
BOCTIPUATHUIO  MaTeMaTH4YeCKHMX  OOBEKTOB,  3ajad,




peLIEHH, paccyXIeHHUi, YMEHHUIO BUIETH
MaTE€MaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE

IToBTOpEHME, 7 -IPOSIBJICHHE MHTEpeca K MPOUUIOMY M HACTOALIEMY
o0o01ieHue u POCCHUICKON MAaT€MAaTUKH, LICHHOCTHBIM OTHOILEHUEM K
cucremMarusanus JOCTHKCHHUSAM POCCHMCKUX MAaTEMaTUKOB M POCCUHCKOH
3HAHUU MaTEMaTUYECKON IIKOJBI, K HCIOJIb30BAHUIO ITHUX
JOCTIDKEHUH B IPYTUX HAyKax U MPUKIAJAHBIX cepax
-yCTaHOBKa Ha AaKTUBHOE Y4YaCTHE€ B  pCEIICHUU
IIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH
Hroro: 34

Bcero 102 yaca
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