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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «leomerpusi» 0a3oBoro ypoBHs juisi oOywarommxcs 10 —11 kmaccoB pa3paboraHa Ha OCHOBE
denepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTeNIbHOTO CTaHJapTa CPEIHEro 00IIero o0pa3oBaHusl, ¢ yUETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHHIA,
MPEIBIBISIEMBIX K MATEMAaTHIECKOMY 00pa30BaHUIO, ¥ TPAIUIIUN POCCHIICKOTO 0Opa3oBaHus. Peanm3amnus nmporpaMMbl 00ecIiednBaeT OBJIaICHNE
KJIFOYEBBIMU KOMIIETCHIIUSIMU, COCTABIISIOMIMMH OCHOBY JUISl CAMOPA3BUTHS M HEMPEPHIBHOIO OOpa30BaHHUA, IEJIOCTHOCTh OOIIEKYIBTYPHOTO,
JIMYHOCTHOI'O Y MTO3HABATCIBHOT'O PAa3BUTUA JIMYHOCTHU O6y'-IaIOHII/IXC$I.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh ydeOHOro Kypca TreOMETpHUM Ha YpPOBHE cpenHero oOmiero oOpa3oBaHHs O0OyCIOBIIEHA NPAKTUYECKONM 3HAYUMOCTBIO
METanpeMETHBIX M MPEIMETHBIX PE3YyJAbTaToB OOy4YeHHsS F€OMETPUM B HAMpaBICHUM JIMYHOCTHOTO pa3BUTUS oOydarouuxcs, (GpopMHpoBaHHS
(GyHKIIMOHATBHOW MaTeMaTHYeCKON PaMOTHOCTH, U3yUEHUS JPYTrUX y4eOHbIX TUCHUIUINH. PazBuTue y 00yuyaronuxcs mpaBuIbHBIX IPEACTaBICHUN
O CYIIHOCTHU U MPOHCXOKIACHUH I'COMECTPHICCKUX a6CTpaKI_[I/II\/'I, COOTHOHMICHUHN PCAJTBbHOIO U UACAIIBHOI'0, XapaKTCPE OTPaKCHUA MaTeMaTH4eCKOH
HAYKO SIBJICHHIA ¥ IPOIIECCOB PEATBHOTO MHPA, MECTE TEOMETPHH B CHCTEME HAayK U POJIM MaTeMarndecKoro MOJCIHUPOBAHUS B HAyYHOM TTO3HAHHUU
U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHMIO HAYIHOTO MHPOBO33PEHUS YJalUXCs, a TAK)Ke Ka4eCTB MBIIIJICHNS, HEOOXOIMMBIX ISl aJanTaluy B
COBPEMEHHOM OOIIIECTRBE.

I'eomerpus sBisieTcs OAHUM M3 0a30BBIX MPEAMETOB HAa ypPOBHE CpeaHero oodmiero oOpa3oBaHWs, TaK KaK 00ECHEYMBACT BO3MOXKHOCTH
M3y4eHUs KaK AUCIHUIUIMH €CTECTBEHHO-HAYYHOW HAIIPABIEHHOCTH, TaK U TYMaHUTApHOM.

Jlornaeckoe MbIIIIeHNE, POPMUPYEMOE ITPU N3yICHNHU 00YJaIOIUMHICS TOHATHIHHBIX OCHOB T€OMETPHH H TT0CTPOCHUH IIETIOYKH JIOTHUECKIX
YTBEPXK/ICHUH B XOJI¢ PEUICHUS T€OMETPHYECKHUX 3a/1ad, YMEHHE BBIIBUTATh M ONPOBEPrarh I'MIOTE3bl HETOCPEICTBEHHO HCIOIB3YIOTCS HPHU
PELICHNH 3a]]a4 €CTECTBEHHO-HAYYHOTO [IUKIIA, B YACTHOCTH U3 Kypca (pu3uku.

YMeHue opueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX OONACTAX AEATEIFHOCTH YenoBeka. OpHeHTalus YenoBeKa
BO BPEMEHH M MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIMAIBHOTO OBITHS, (hOpMa OTPaKEHHS OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEIIHOTO
MIO3HAHUA U aKTUBHOTO MpeoOpazoBaHus JieicTBUTENIbHOCTH. OniepupoBaHue IPOCTPAHCTBEHHBIMU 00pa3aMu 00beIUHSET pa3Hble BUAbI yueOHOI
U TPYIOBOH JEATEILHOCTH, SBISAETCS OJHUM U3 MPO(ECcCHOHATBFHO BaKHBIX Ka4ECTB, IOITOMY aKTyajbHa 3a7ada (OPMUPOBAHUS Y 00yUarOLIHXCs
IPOCTPAHCTBEHHOTO MBIIUICHUSI KaK PasHOBUIHOCTH OOpa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTA B IMOJTOTOBKE K IPAKTUYECKON
AEATETLHOCTH 110 MHOTHUM HaIlPaBJICHUSIM.

Ilenbp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomeTpusi» Ha 6a30BOM ypoBHE 00ydeHHs — 00IeoOpa3oBaTeiIbHOE U OOLIEKYIbTYpHOE
pa3BuTHe oOydarouuxcs 4epe3 oOecredeHHue BO3MOXKHOCTH NMPHOOPETEHHs M HCHOJIb30BAaHHUS CUCTEMAaTHYeCKHMX T€OMETPUYECKMX 3HAHUU U



HeﬁCTBHﬁ, CHCI_II/I(l)I/I‘-IHBIX TCOMCTpPHHU, BOBMOKHOCTH YCIICITHOI'O IMPOAOJIKCHUA 06pa303aH1/151 MO0 CriCUaJIbHOCTAM, HE CBA3aHHLIM C IIPUKIIAIHBIM
UCTOJIb30BaHUEM T'€OMETPHH.

[IporpamMma mo reomeTpuu Ha 0a30BOM YpOBHE MpEIHA3HAYCHA I OOYYArOMIMXCSI CPEIHEH IIKOJIbI, HE HMCIBITHIBABIINX 3HAYUTEIHHBIX
3aTpyIHEHUH Ha YpOBHE OCHOBHOTO oOImIero oOpazoBanus. Takum o0pazom, oOydarommecs Ha 0a30BOM YPOBHE IOJDKHBI OCBOHMTH OOIIHE
MaTCMaTU4YCCKUC YMCHUS, CBA3AHHBIC CO CHGHH(i)HKOfI TeOMCTpPHHU U HGO6XOZII/IMI)IC JJ1 )KU3HU B COBPECMCHHOM O6HI€CTBG. KpOMC 3TOro, OHU UMCIOT
BO3MO)XHOCTh HM3YYHUTh T'€OMETpHUIO Oojiee IIyOOKO, €ClM B JalbHEHIIEM BO3HUKHET HEOOXOJAMMOCTh B TEOMETPUYECKHX 3HAaHUSX B
po(hecCHOHAIBHON IeSITeTbHOCTH.

JlocTukeHue 11eJIi 0CBOEHUS IPOrpaMMBbl 00ECTIEUMBAETCS PEILIEHNEM COOTBETCTBYIOIINX 3a/1a4. [I[puoputeTHhIMU 3a/1a4aMy OCBOEHUS Kypca
«l'eomeTpumn» Ha 6a30BoM ypoBHEe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHHE NMPEICTABICHHS O TEOMETPUH KaK YaCTU MUPOBOM KyJIbTYpbl M OCO3HaHUE €€ B3aUMOCBSI3U C OKPYXAIOIIUM MHPOM;

o @OpMHpOBaHI/IC NpeaACTaBJICHUA O MHOTOIpaHHUKAX W TCJIaX BpallCHHA KaK O BOXXHEUIIINX MaTEMaTUYECKHUX MOACIAX, ITO3BOJIAIOIINX

OIMMCBIBATE U N3y4YaTh PA3HBIC ABJICHUA OKPYKAIOIMICTO MHPA;

L CbOpMI/IpOBaHI/Ie YMCHUS paCIIO3HABAaTh HA YEPTEKaAX, MOJACIIAX U B p€AJIbHOM MUPE MHOT'OIPaHHUKH U TCJIa BPAILICHUS

® OBJIAJICHHE METOJ]AMHU PEIICHHUS 3aa4 Ha IMTOCTPOCHUS Ha M300paKEHUSIX TPOCTPAHCTBEHHBIX (pUTYD;

L CbOpMI/IpOBaHI/Ie YMCEHUS ONIEPHUPOBATH OCHOBHBIMU IMMOHATUAMU O MHOT'OTpaHHUKAaX U TCJIaX Bpalll€HUA U UX OCHOBHBIMU CBOﬁCTBaMH;

® OBJIQJICHUE AITOPUTMAMH pPEIICHUS OCHOBHBIX THIIOB 3a/ad; (HOPMUPOBAHHE YMEHHS TPOBOAMTH HECIIOKHBIC JOKa3aTelIbHBIC
paccyxIeHus B XOZIe PEIICHHS CTEPEOMETPUICCKHX 3a/1a4d M 3314 C MPAKTUICCKUM COJICPKAHHUEM;

® DPAa3BUTHE MHTEIUICKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00ydaronuxcs, MO3HaBaTeIbHON aKTHBHOCTH, HCCIIEI0BAaTSIILCKUX YMECHUH,
KPUTHYHOCTH MBITILICHHUS;

e (opmupoBaHue (PYHKIMOHAIHLHOW T'PAMOTHOCTH, PEJICBAHTHON T'€OMETPHH: YMEHHE paCIIO3HABaTh IPOSIBICHUS TECOMETPUYECCKHX
MOHATUH, 0OBEKTOB ¥ 3aKOHOMEPHOCTEH B PEATbHBIX KHU3HCHHBIX CHUTYAIMSIX U IPH U3YYCHHH JPYrHX y4eOHBIX MPEIMETOB, IPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (GOpMYyIMpOBaTh MX Ha SI3bIKE T€OMETPUH M CO3JIaBaTh T'COMETPHUYECKHUE MOJENH, TPUMEHSIThH
OCBOCHHBIN T€OMETPHUCCKUH armapar JUisi pelieHus] MPaKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4, HHTEPIPETUPOBATh M OLICHUBAThH MOJTYYCHHBIC
PE3yIbTAaTHI.

OTAMYUTENLHOM 0COOCHHOCTBIO IIPOTPAMMBI SIBIISIETCS BKIIFOYCHUE B KYPC CTEPEOMETPUH B Ha4asle €ro U3y4YCeHHUs 3a/1a4, pelIaeMbIX Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, W ONpPEACIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Hall HHUMH, YTO CIHOCOOCTBYIOT PAa3BHTHIO JIOTUYECKOTO H
MIPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIHPYET MIPOTEKAaHHE WHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K JATbHEHIIIEMY U3YUCHHIO MIPEIMETA.

[IpennouteHne OTAAETCA HATISIIHO-KOHCTPYKTMBHOMY METOJy OOydYeHHs, TO €CTh TEOpeTHYeCKHe 3HaHUS HMEIT B CBOEW OCHOBE
YYBCTBEHHOCTh MPEIMETHO-IIPAKTHUECKON NeATeNbHOCTU. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEACTABICHUN y YYalIUXCS B Kypce CTEpEOMETpUU
MPOBOAMTCA 3a CYET pEUICHHUS 3aJad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa30B M 3ajad Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU OOpa3amH.



Co3manue o0Opa3a MpPOBOIUTCS C ONMOPOW HA HANNIAHOCTH, a ONEPUPOBAHHE 0OpPa30M — B YCIOBHSX OTBICUEHHS OT HAMISAHOCTH, MBICICHHOTO
W3MEHEHUS €r0 UCXOIHOTO COJIEPKaHuUs.

OcHoBHbIE cozepkarenbHble TUHUMN Kypca «l'eomerpun» B 10—11 kiaccax: «MHororpaHHukn», «lIpsMble U IUIOCKOCTH B IPOCTPAHCTBEY,
«Tena BpaiieHus», «Bekropbl M KOOpPAMHATBI B MPOCTPAaHCTBE». DOPMHUPOBAHHE JIOTUYECKHMX YMEHUN paCHpeNenseTcss HE TOJIbKO IO
coJiep KaTesIbHBIM JIMHHSM, HO U TI0 ToJilaM 0O0y4eHHUsI Ha YPOBHE CPETHEro 00111ero 0opa3oBaHusl.

CopnepxaHnue 00pazoBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOEHHs pabodeil mporpammbl, paclpeneia€HHbIM [0 TrojaM
oOy4eHus1, CTPYKTypHPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaICHUE TEOMETPUIECKIMHU TTOHITHAMHU U HABBIKAMHU OCYILECTBIIIIOCH TOCIIEA0BATEIHHO
U TOCTYyHareabHO, ¢ COONIOAEHMEM MpUHIMIA MPEEeMCTBEHHOCTH, YTOObl HOBBIE 3HAHUS BKJIIOYAINCHh B OOIIYI0 CHCTEMY T'€OMETPUYECKHUX
MpeCTaBICHUN 00yJarOINXCsl, paclIupss U yryosss e€, o0pasys MpOYHbIe MHOKECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JTAHE

Ha usydenne reomerpun oTBouTcs 2 yaca B Hepento B 10 kimracce u 1 gac B Hemento B 11 kimacce, Bcero 3a gBa roja oOy4yenus - 102 yaeOHbIX
yaca.



COIAEP/KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble U MJIOCKOCTH B NPOCTPAHCTBE

OcHoBHBIE TIOHATHS cCTepeoMeTpuu. Touka, mpsMasi, III0CKOCTb, MPOCTPAHCTBO. [loHATHE 00 aKCHOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTCPCOMCTPHHU U CICACTBUA U3 HUX.

B3anMHOe pacriosnokeHue NpsIMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, MMapauIelIbHbBIE U CKpelluBaromuecs npsMsie. [lapamiensHocTh
MPSAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: MAapaJUICIbHBIE MPSIMbIE B MPOCTPAHCTBE; NAPALIEIBHOCTh TPEX MPSMBIX; NapAJUIEIBHOCTh NMPSMON U
IUIOCKOCTH. YIIIBI C COHAIIPABJICHHBIMU CTOPOHAaMH; YroJl MEXKIy OpsIMBIMA B mpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEW: MapalieIbHbIE
IJIOCKOCTH; CBOMCTBA IMapaJljiesIbHbIX IIOocKocTel. [IpocTeifliine npocTpaHcTBEHHbIE (PUIYphl HA MIOCKOCTU: TETpa’ip, KyO, Mmapasuieienumnes;
MOCTPOCHUE CEYEHUI.

[lepneHMKYIAPHOCTB NPSIMOM U MJIOCKOCTH: MEPIEHIUKYISIPHBIE IPSMBIE B IIPOCTPAHCTBE, IIPSAMBIE MTapaJUIEIbHbIE U NIEPIICHIUKYISPHBIE K
IIJIOCKOCTH, NPU3HAK NEPIEHAUKYIIPHOCTH MPSAMOM U IUIOCKOCTH, TEOPEMA O IPSIMOM NMEPIIEHIUKYIAPHOM MIIOCKOCTH. YINIBI B IPOCTPAHCTBE: YIOJI
MEXKy MPSIMOM M IUIOCKOCTBIO; IBYTPAHHBIN Yo, JIMHEWHBIN Yroji JBYrpaHHOro ymia. [lepneHaukynsp U HakJIOHHBIE: PACCTOSIHHE OT TOYKH JI0
IUIOCKOCTH, PACCTOSTHUE OT TMpSIMOM [0 IUIOCKOCTH, MPOEKIHUs (UIryphl Ha IUIOCKOCTh. [lepneHauKylnspHOCTh IUIOCKOCTEW: MpHU3HAK
MEPIEHIUKYISIPHOCTH ABYX IUTOCKOCTEN. Teopema o TpEX mepneHuKyspax.

MHoOrorpaHHuUKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIMYKJIBIE U HEBBIMYKIIBIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOI'PAHHHMKA.
[Ipu3ma: n-yronpHas mpu3Ma; TpaHW W OCHOBAaHUS MPHU3MBI, MpsMas M HAKJIOHHAS NpU3MbI; OOKOBask M TOJIHAS MMOBEPXHOCTb IPHU3MBL.
[Mapannenenunesn, NpsIMOYroJIbHBIN Mapajielenune]] U ero cBoiicta. [lupamuna: n-yronpHas nupaMuaa, rpaHd U OCHOBaHUE MUPaMUIbL; OOKOBast
Y TI0JIHASl IOBEPXHOCTh MMPAMHU/IbI; IPABUIIbHAS U YCEUEHHAS MUPAMK/Ia. DJIEMEHThI IPU3MbI U UpaMuibl. [IpaBuibHbIE MHOTOIPAHHUKU: TIOHSTHE
MIPaBUJIBHOTO MHOTOT'PAaHHUKA; TPaBWIbHASA MIPU3Ma U MpaBUIbHAS MUpaMUa; MpaBUIbHAS TPEYrojbHas MUpaMHIa U MPaBUIbHBIN TeTpayIp; KyO.
[IpencraBienne 0 MpaBUIbHBIX MHOTOIPAHHHUKAX: OKTA3Ip, AOAEKap U ukocasnp. CeyeHus: Npu3Mbl U IUPAMUJIBL.

CummeTpuss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, HPSIMOM, IJIOCKOCTH. OJIEMEHTHl CUMMETPUUM B MNUPAMHUAAX,
napajuieJenumneaax, NpaBUiIbHbIX MHOTOIPAHHUKAX.

Brruncnenue s1eMeHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yribl. [lnomans OOKOBOI MOBEPXHOCTH M TOJIHOM MOBEPXHOCTH MPSIMOU
MPU3MBL, TJIOHIA/Ib OCHOBAHUI, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPsAMOi pu3Msl. [1nomaas O0KOBOM MOBEPXHOCTH U MOBEPXHOCTHU MPABUIILHOMN
MUpPaMHJIbI, TEOpEMa O TUIOMIAN yceu€HHON mupamubl. [lonarue 06 o0béMe. OOBEM MHpaMUIbl, TPU3MEI.

[Tono6HbIe Tena B mpocTpancTBe. COOTHOLIEHUS MEXKIY TUIOMIAASIMH MTOBEPXHOCTEH, 00bEMaMU MOIOOHBIX TETl.



11 KJIACC

TeJsia BpameHus

[unmuaapudeckast MIOBEPXHOCTh, 00pa3yromye MUIHHIPUIECKON MOBEPXHOCTH, OCh IWIMHAPUIECKOM TOBEpXHOCTH. L{nnuHap: ocHOBaHUS U
O0KOBasi IOBEPXHOCTh, 00pa3yIonias v 0Ch; IUIOIIAAb OOKOBOM M MOJIHOM MMOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOM MOBEPXHOCTH, OCh U BEpILIMHA KOHUYECKOW moBepxHOcTU. KoHyc: ocHoBaHue u
BepIIMHA, 00pa3yrolas U OCh; IJIONMIAah, OOKOBOW M TMOJIHOW MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pasyrolye M BBICOTA; OCHOBAHUS M OOKOBas
MTOBEPXHOCTb.

Cdepa u map: ueHTp, paadyc, TuaMeTp; IJIONIaabr MOBEPXHOCTH cdepbl. B3anmHoe pacmonoxeHue chepbl U IUIOCKOCTH; KacaTeabHas
IJIOCKOCTH K cepe; miomaas chepsl.

N3o00paxkenue Ten BpaleHus Ha MI0ckocTH. Pa3BépTka MMIMHIpa U KOHYCA.

KomMOnHarmu te BpalieHus: © MHOTOTPaHHHKOB. MHOTOTpaHHHUK, OTIMCAaHHBIN OKOJIO c(epbl; cdepa, BMcaHHAass B MHOTOTPaHHUK, WIIH TEJO
BpaIeHusl.

[Tonsatue 006 00péMe. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 06 00bEME MPAMOYTOIBLHOTO TTapaJUIeenuIeaa u cieAcTBUs u3 He€. O0béM
IUIUHIpa, KoHyca. O0bEM 11apa 1 miomaas chepsl.

[Tono6usbIe Tena B mpocTpancTBe. COOTHOUICHUS MEXKIY TUIOIIAASIMH TOBEPXHOCTEH, 00bEMaMH 1MOI00HBIX Tell.

Ceuenus muMHApa (MapauieIbHO U MEPHIEHAUKYISIPHO OCH), CEYeHHsI KOHYyca (IapauieIbHOE OCHOBAHUIO U MPOXOJISIIee Yepe3 BEPIINHY),
ceueHus mapa.

BekTopbl M KOOPANMHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTu U B mpoctpancTBe. CloXKeHHe U BBIYUTAaHKUE BEKTOPOB. YMHOKEHUE BEKTOpa Ha yuciio. Pa3noxkenue BekTopa o TpémM
HEKOMILJIaHapHbIM BekTopaM. IIpaBuiio mapamnenenunena. Pemenue 3amay, cBS3aHHBIX C MPUMEHEHHEM MPaBWI JACUCTBUNH C BEKTOpaMH.
[IpsimoyronpHas cucremMa KoopauHAT B mpocTpaHcTBe. Koopauuarel BekTopa. IlpocTeiimne 3amaun B KOOpAUHATaX. YToJl MEXIYy BEKTOPAMH.
CkansipHoe MpOU3BEACHHUE BEKTOPOB. BbluKclieHHE YITIOB MEXAy MNPSAMBIMU U IJIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIM METOJl MPHU PEHICHUH
reOMEeTPUUYECKUX 3aa4.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YABTaThl OCBOEHHUS IPOrpaMMBbl y4eOHOTO mpeameTa «MaremMaTuka» XapakTepu3yroTCs:

I'pazxnanckoe BoCIMTaHHE:

Cc(OPMHUPOBAHHOCTBIO TPAKAAHCKON TMMO3UIMK OOYJaroOImErocsi KaK AaKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHUCKOrO OOIIecTBa,
MIPEJCTaBICHUEM O MaTeMaTHUYECKUX OCHOBAaX ()YHKLIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SABJICHUI, MPOLEAYp IPakJaHCKOro oOmiecTBa (BbIOOPHI,
OTPOCHI U Tp.), YMEHUEM B3aUMOJEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKLHSIMH U Ha3HAYEHUEM.

IIarpuoTHyeckoe BOCIUTAHKE:

c(hOPMHUPOBAHHOCTBIO POCCUNUCKOM T'paKIAHCKON MJIEHTUYHOCTH, YBa)KEHHS K IMPOIJIOMY M HACTOALIEMY pPOCCHUHUCKOM MaTeMaTuKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHMSIM POCCUHCKMX MaTeMaTHKOB U POCCHUHCKOW MaTeMaTHYeCKOM IIKOJbI, K HCIOJIb30BAaHUIO ATHX
JOCTHXKEHUH B IPYTUX HAayKaX, TEXHOJIOTHUSX, cpepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHEM JYXOBHBIX IEHHOCTEH pOCCHIICKOr0 Hapona; c(pOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEIEHUS,
CBSI3aHHOTO C IPAaKTUYECKUM IPUMEHEHHEM IOCTHKCHUM HAayKM M ACATEIBbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IIOCTPOCHHE
YCTOMYMUBOTO OyIyIIero.

JcTeTHYecKoe BOCIIUTAHHUE:

3CTETUYECKUM OTHOIIEHHUEM K MHUPY, BKJIIOYAs 3CTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/ad, PEeIIEHUH, pacCyXAeHUl;
BOCIIPMMMYMBOCTBIO K MAaTEMATHYECKUM ACIIEKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

Pu3znyeckoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTeMaTu4eCKUe 3HaHUs B MHTEPECax 3l0pOBOro 1 0e30I1acCHOro 00pasa KU3HHU, OTBETCTBEHHOIO
OTHOLIEHHUS K CBOEMY 3J0pPOBBIO (30pOBOE NMHTaHHE, COATAHCUPOBAHHBIN PEXHUM 3aHATHH M OTIbIXa, peryispHas (u3nueckas aKTUBHOCTD);
(U3MYEeCKOro COBEPILIEHCTBOBAHMS, IIPU 3aHATUAX CHOPTUBHO-03/I0POBUTEIILHON JAEATENBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM ILIEHHOCTHU TPYIOJIIOOUs; HMHTEPECOM K pa3iuyHbIM chepaM mnpodecCHOHATbHON NesTeNbHOCTH,
CBSI3aHHBIM C MaT€MaTUKON U €€ MPHIIOKEHUAMHU, YMEHUEM COBEpIIATh 0CO3HAHHBIN BHIOOD Oymylei npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE
KM3HEHHbIE IUIAHBl; TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTH4EeCKOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYacCTHIO B PELIEHUU MPAKTUUYECKUX 3a/1a4 MaTEMATUYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHHUE:



c(OPMHUPOBAHHOCTHIO IKOJIOTHUECKON KYIBTYPHI, TIOHUMAaHHEM BIIMSHHS COLUAIBHO-3KOHOMUYECKHX MPOLIECCOB HAa COCTOSIHUE TPUPOIHON
Y COLIMAJIHON CpeJibl, 0CO3HAHHEM ITI00aJIHHOTO XapaKTepa SKOJIOTHYECKUX Mpo0ieM; OpHEeHTAIel Ha IPUMEHEHHE MaTeMaTHIYeCKUX 3HAaHUH IS
pereHus 3a1a4 B 00JaCTH OKPY)KAIOLIeH Cpeibl, ITTAHUPOBAHUS TMTOCTYIIKOB M OLICHKH WX BO3MOXKHBIX ITOCIEACTBUN ISl OKPY)KAIOIIECH CPebl.

IleHHOCTH HAYYHOI0 MO3HAHMSA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTUKH,
MMOHMMaHMEM MaTEeMaTHYeCKOW HayKH Kak c(epbl YeTOBEYECKOM AEATEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYUMOCTH ISl Pa3BUTHS [IUBHIIN3AIINH ;
OBJIAJICHUEM S3BIKOM MAaTEMaTUKU M MaTeMaTHYeCKOW KylIbTypOHl Kak CpeACTBOM IMO3HAHMS MHpPA; FOTOBHOCTHIO OCYIIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO EATENIbHOCTh UHANBHUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTaHpe)IMeTHBIe peBYJ'II)TaTI)I OCBOCHUA HpOFpaMMI)I y‘IG6HOFO npe)]MeTa ((MaTeMaTI/IKa» XapaKTepI/ISyI-OTCH OBJIAICHUEM YHI/IBepcaJ'II)HI)IMI/I
NO3HABAMETbHBIMU OCUCBUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OEUCMBUAMU, VHUBEPCATIbHBIMU PeCYISAMUBHBIMU OeliCMBUIMU.
1) Vuusepcanvnvie noznasamenvhoie oeticmsus, obecneuusarom gopmuposarie 6A308blX KOCHUMUBHBIX NPOYECCO8 00YUaowuxcs (0ceoeHue
Memo008 NO3HAHUS OKPYHCAIOU €20 MUPA,; NPUMEHEHUE JIOSUYECKUX, UCCTe008AMENbCKUX Onepayuli, yMeHut pabomams ¢ uHgpopmayueti).
ba3oBble JJoruyeckue aecTBUSA:
® BBIIBIATh U XapaKTEPU30BaTh CYIICCTBCHHBIC TPU3HAKK MAaTEMaTHYCCKUX OOBEKTOB, TOHSATHH, OTHOIIEHUNW MEXKIY TOHATHSIMH;
dbopMyTUpoBaTh OMPEICICHHS TOHSATHUN; YCTAaHABIMBAaTh CYIIECTBEHHBINH TMPHU3HAK KiIaccH(HUKAIMKA, OCHOBaHUS sl OOOOIIECHUS H
CpaBHEHUS, KPUTEPUU TPOBOIUMOTO aHAIU3A;
e BOCHPUHUMATh, GOPMYIUPOBATH M MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPHUIATEIbHbIC, CIMHUYHbBIE, YACTHBIC U OOIIHE;
YCJIIOBHBIE;
® BBIABIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IMPOTHBOpPEYHMS B (pakTax, MAaHHBIX, HAOMIONEHUSX W YTBEPXKICHUSIX;
npeyiaratb KpUTEPUHU JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;
® JIeNaTh BBIBOJIBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIFOUEHUN, YMO3AKIOUEHHUI 10 aHAJIOTHH;
® IIPOBOJHUTH CAMOCTOSITEIHHO JI0KA3aTENLCTBA MATEMAaTHYECKUX YTBEPKACHUMN (MIPSAMBIC U OT MPOTUBHOTIO), BHICTPAUBATh apTyMEHTAIHUIO,
MIPUBOUTH MIPUMEPHI U KOHTPIIPUMEPHI; 000 CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BBIBOJIBL;
e BBIOMpATH CrOCOO pelieHrs yaeOHOM 3aa4uu (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEIlIEHUs, BEIOMpaTh Harboliee MOAXOAAIINN ¢ yuéToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).
ba3zoBble uccienoBarejbCcKkue 1eMcTBUS:



WCIOJIBb30BaTh BOIMPOCHI KaK HCCIIEAOBATEIbCKHI HMHCTPYMEHT IMO3HAHMSA; (OPMYIUPOBATH BOMPOCH, (PUKCHPYIOIIHE MPOTHBOPEYHE,
npo0iemy, ycTaHaBIMBaTh HCKOMOE U TaHHOE, (JOpMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHE;

MPOBOJUTH CaMOCTOSITEIBHO CIUIAHMPOBAHHBINA 3KCIEPUMEHT, HMCCIECIOBAaHHE IO YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00beKTa, SIBICHHSI, IPOIIECCa, BHISBICHUIO 3aBUCUMOCTEH MEX/Ty 00BEKTaMu, SIBICHHUSIMH, TIPOIIECCAMHU;

CaMOCTOSITEIIBHO (hOPMYIIUPOBATh O0OOIIEHUST W BBIBOJBI MO PE3yJbTaTaM IMPOBEAEHHOTO HAOIONEHUS, WCCIICAOBAHUS, OIICHHBATH
JIOCTOBEPHOCTD MOJTYYCHHBIX PE3YJIbTaTOB, BEIBOIOB U 0000IICHHMIA;

IMPOTrHO3UPOBATE BOSMOKHOC pa3BUTUC ITPOLECCA, 4 TAKIKC BBIABHUIaTb MPECANOJIOXKCHUA O €0 pa3BUTUU B HOBBIX YCIIOBUAX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATH 1epULINTHI HHPOPMALIUH, TaHHBIX, HEOOXOIMMBIX JJIsl OTBETA HA BOTIPOC U JJISl PELISHMS 3a/1a4u;

BbIOMpaTh MH(OPMAIUIO U3 HUCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJIW3UPOBATh, CUCTEMAaTHU3UPOBaTh U MHTEPHPETUPOBATH MH(OPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM IMPEICTABICHHUS;

CTPYKTYpPHPOBaTh UH(POPMALINIO, IPEACTABIATH €€ B pa3InUHbIX (popMax, MILTIOCTPUPOBAThH IpadUuEeCcKu;

OIIEHMBATh HAIEXKHOCTh UH(OPMAIIUU IO CAMOCTOSTENILHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvhvie KommMyHuUKamugHwle Oeticmsus, 0decneuusaom chopmMuposaHHOCMb COYUANbHBIX HABLIKOE 00YYAIOUWUXCSL.
OO01menue:

BOCIIPUHUMATH U OPMYIIHPOBATH CY)KJIEHUSI B COOTBETCTBUU C YCIOBUSMU U 1IEJIIMU OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUKY 3PE€HHUS B YCTHBIX M MHCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS [0 XOAY PEIICHUS 3a/1aul, KOMMEHTHPOBATh MOJYyYEHHbIN PE3yIbTar;
B XoJle¢ OOCyXIeHHus 3aJaBaTh BOMIPOCHI MO CYHIECTBY OOCY)XJaeMOH TeMbl, MpoOieMbl, peliaeMoi 3ajadd, BBICKAa3bIBATh MWJIEH,
HallEJICHHbIE Ha TIOMCK PEIICHHUS; COTIOCTABIATh CBOU CY)KJICHHS C CYXACHUSAMHU JPYTUX YUaCTHUKOB TMaora, 0OHapyKMBaTh pa3inyue u
CXOJICTBO IMO3UIMI; B KOPPEKTHOU Popme popMynTnupoBaTh pa3HOTIIACHs, CBOU BO3PAKEHUS;

MIPEJICTABISATh PE3yJAbTaThl PEUICHUS 3aa4l, SKCIIEPUMEHTA, UCCIIeIOBaHUS, MPOEKTa; CAMOCTOSTENIbHO BbIOUpaTh (popMaT BHICTYILIICHUS
¢ y4€TOM 3aJa4 MPE3eHTALUU U 0COOEHHOCTEN ayTUTOPUH.

CorpynHn4ecTBo:

MOHUMATh M UCIOJIb30BaTh MPEUMYIECTBA KOMAHAHON M WHAWBHUYATbHOW pabOTHI MPH PEIICHUU Yy4EOHBIX 3aJay; MPUHUMATh LENb
COBMECTHOM JIEATEIbHOCTH, TIAHUPOBATh OPraHU3allMI0 COBMECTHON pabOThI, paclpeneNsiTh BUAbI paboT, T0roBapuBaThCs, 00CyKAaTh
mpolLecce U pe3yaprar paboThl; 00001IaTh MHEHUS! HECKOJIBKUX JTIONEH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYXAeHUSI, 0OMEH MHEHH, «MO3TOBBIE IITYPMbI» U UHBIE); BHIIIOIHATH CBOIO YAaCTh PabOTHI
Y KOOPIUHUPOBATH CBOU JCUCTBUS C APYTUMH YJICHAMH KOMAaH/Ibl; OIICHHBATh Kaue€CTBO CBOETO BKJIaZa B OOIIUN MIPOAYKT MO KPUTEPHUSM,
c(hopMyITHpPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) YHM6€pCCl]Zbel€ pecyiamueéHsle 06126’”161/{}1, obecnevyusarom qbopjvlupogaHue CMDBICIIOBLIX YCMAHOBOK U IHCUZHEHHbIX HABBLIKOG TUYHOCMU .



Camoopranusanus:

® COCTaBIATH IUIAH, AITOPUTM PELICHHS 3aa4H, BEIOMPATh CIIOCO0 pelIeHHus ¢ yIETOM UMEIOIIUXCS PeCYypCOB U COOCTBEHHBIX
BO3MO)KHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN C Y4ETOM HOBOW MH(POPMAIIH.

CaMOKOHTPOJIb:

® BJIAJCTh HABBIKAMU TIO3HABATEIHHOHN pe(IeKCHH KaK OCO3HAHHUS COBEPUIAEMBIX JCHCTBHI U MBICIIUTENFHBIX MPOIECCOB, UX PE3YJIBTATOB;
BJIAJETh CIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS IIPOLIecca U pe3yabTaTa PEHICHUsI MATEeMAaTU4YECKON 3a1a4u;

® [PEIBUJETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTh IPH PEIICHHUH 3aJa4d, BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENLCTB, JAaHHBIX, HAWJEHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

® OlEHUBaTb COOTBETCTBHUE pe3ylbTaTa LMW U YCIOBUSAM, OOBSICHATh NPUUYUHBI JOCTHKEHHUS WJIM HEIOCTHKEHMS pe3yIbTaToB
NeSITeIbHOCTH, HAXOAUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3VYJIBTATDBI
10 KJIACC

OrniepupoBarh MOHATHAMH: TOUYKA, IPSIMast, II0CKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPHH H CIICICTBUS U3 HUX IPH PEIICHUN T€OMETPUYCCKHX 3a/1ad.

OrnepupoBarh MOHATHAMH: TAPAILICIBHOCTh U MEPICHANKYISIPHOCTD TPSIMBIX U IJI0OCKOCTEH.

KiaccuguimpoBars B3anMHOE PacIiOIOKEHHUE MPSIMBIX U IUTOCKOCTEW B IPOCTPAHCTBE.

OrnepupoBarh MOHATHUSMHU: JBYTPAaHHBIA YroJ, TPaHd JIBYTPAHHOIO yria, peOpo JBYrpaHHOTO YIVa; JTMHEHHBIA yroyl JIBYTPaHHOIO YIUIa;
rpajycHasi Mepa JABYyIPaHHOTIO yIJia.

OnepupoBarh MOHSATUSIMHA: MHOTOTPAHHHK, BBITYKJIbIH ¥ HEBBIMYKIBIH MHOTOTPAHHHUK, O3JIEMEHTHI MHOTOTPAHHHKA, IPaBUIIbHBIH
MHOTOTIPaHHHK.

Pacrio3HaBaTh OCHOBHBIC BUJIbI MHOTOTPAHHUKOB (MMUpaMUa; MpU3Ma, MPsIMOYTOJIbHBIN Mapasuienenurnes, Kyo).

KiaccuduimpoBars MHOTOrpaHHHKH, BHIOUpAsi OCHOBAHUS IS KJIacCH(PUKAIUK (BBIMTYKIIbIC U HEBBITYKIbIC MHOTOTPAHHUKH; TIPABHIIbHBIC
MHOTOIPaHHHKH; IPSIMbIC U HAKJIIOHHBIC TIPH3MBI, [TApAILICIICITUIICIBI).

OrnepupoBarh MOHATHAMH: CEKYIIas MJIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB.

OOBSCHATH NPUHIINTIBI TIOCTPOCHUS CEUCHUH, UCTIONB3YSI METOJI CIIEIOB.

CrpouTh Ce4eHUs] MHOTOTPAaHHUKOB METOJIOM CJIEIOB, BBIMOIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKH M3 PUCYHKOB MTPOCTHIX OOBEMHBIX (HUTYD:
BHUJ] CBEPXY, COOKY, CHU3Y.



Pemratp 3a1aun Ha HAXOXKAEHUE TEOMETPUUECKUX BEIMYMH MO 00pasliaM MM aJrOpUTMaM, MPUMEHsSI U3BECTHBIC aHATUTHUECKUE METOIbI
IIPU PELICHUU CTAHJAPTHBIX MAaTEMaTUYECKUX 3aJ1ad Ha BBIYMCICHUE PACCTOSIHMNA MEXIy ABYMS TOUYKAMH, OT TOUKU JI0 NPSAMOM, OT TOUKH J0
IJIOCKOCTH, MEXKIY CKPELIMBAIOLIUMUCS IPSIMBIMU.

Pemarp 3aaun Ha HaXOXJAEHUE T€OMETPUUYECKUX BEIUYMH IO oOpa3laM Wi aJIfOPUTMaM, IPUMEHSS U3BECTHBIE aHATUTHUYECKUE METObI
IIPU PELICHUH CTAaHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4 Ha BBIUMCICHHUE YIJIOB MEX]y CKPEIIMBAIOIIUMHUCS MPSMBIMU, MEX Ty IPSIMOM U II0CKOCTBIO,
MEXAY MJIOCKOCTAMMU, ABYTPAHHBIX YITIOB.

Borancnare 00bEMBI M TIONIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPpU3Ma, MUPaMHJIa) ¢ IPUMEHEHHEM (pOpMYIT; BEIYUCIATH COOTHOIICHUS
MEXAY IUIOIAIMHU OBEpXHOCTEH, 00bEMaMU IOTOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh NOHITUAMU: CHMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH; HEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekath, mpeoOpazoBbIBaTh U MHTEPIPETUPOBATh UH(POPMALIMIO O MPOCTPAHCTBEHHBIX I'€OMETPHUUECKUX (DUTrypax, MPEICTAaBICHHYIO Ha
YepTeKax U pUCYHKaX.

[IpumeHsTh reomeTpuueckne (akThl I PEIIEHUs CTEPEOMETPUUECKUX 3a/1a4, TPEOoIaralouX HEeCKOJIbKO [I1aroB PelieHus, €CIIN YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOU (hopMme.

[IpumensTh npocTeiiiiine nporpaMMHbIe CPEACTBA U AEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOIUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U KU3HHU, pACIIO3HABATh MTPOSBICHUE 3aKOHOB F€OMETPHUU B UCKYCCTBE.

IIpuMEHATh NOTY4YCHHBIE 3HAHNS HA NPAKTUKE: aHAIM3UPOBATh PEAIBHBIC CUTYyallud U NIPUMEHATh U3y4CHHBIE ITIOHATHUS B IIPOLIECCE TIOMCKA
peleHust MaTeMaTn4ecku c(OpMYIMPOBAHHOM MPOOIEMBbl, MOJIEIUPOBATh pPealbHbIe CUTYallMH Ha A3bIKE T€OMETPHUH, UCCIIEA0BATh M1OCTPOCHHBIE
MOJIENIU C MCIIOJB30BAHNEM I€OMETPUUECKUX MOHATHHA M TEOpEM, almnapara ajareOpbl; penars NpakTHYeckue 3aa4u, CBA3aHHbIE C HAX0XKJICHUEM
TE€OMETPUUYECKUX BEJIINYHUH.

11 KJIACC

OnepupoBarh MOHATHAMH: IMUIMHAPUYECKash MOBEPXHOCTb, 0O0pasylollue UUIMHAPUYECKON MOBEPXHOCTH; UWIMHJP, KOHUYECKas
MIOBEPXHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, KOHYC; cpepruiecKkasi IOBEPXHOCTb.

Pacrio3znaBath Tena BpaieHus (HUINHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYSHHSI T BpAIllEHUSI.

Knaccuduimposats B3auMHOE pacnojiokeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHATHIME: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTAa CETMEHTA; IAPOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJI0s, BHICOTA
1IapPOBOTO CJI0S; IIAPOBOU CEKTOP.

Boruncnsate 00bEMBI U ITOMIAAN TOBEPXHOCTEH TEN BpaIleHHsI, TEOMETPUUYECKUX TeJ C MPUMEHEHHEM (pOpMyT.



OmnepupoBars NOHATUSAMH: MHOTOI'PaHHUK, BIMCAHHBIN B c(hepy U OMUCAHHBIN OKOJIO cdepsl; chepa, BIUCaHHAS B MHOTOI'PAaHHUK MU TEJIO
BpalLlCHHUSL.

BeauciaaTs COOTHOICHUS MCXKAY IiomaaiaMunu HOBerHOCTeﬁ 1 00BéMaMu HOI[O6HBIX TCII.

N3006paxars nzydaemblie pUTYpbI OT PYKH U C IPUMEHEHHEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BBITIONTHATE (BBIHOCHBIE) IIOCKUE YEPTEKH W3 PHCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHIl CBEpPXY, COOKY, CHHU3Y; CTPOWTH CCUCHHUS Tel
BpalLICHHUSL.

W3Bnexars, MHTEPIPETUPOBATh U MPEOOPa30BHIBaTh MH(POPMALIMIO O MPOCTPAHCTBEHHBIX F€OMETPHUYECKUX (PUTYpax, MpencTaBICHHYIO Ha
JepTexax U pUCyHKax.

OnepupoBarh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BrmmoHaTh JleICTBPI?[ CJIOKCHUS BCKTOPOB, BEIYUTAHUSA BEKTOPOB M YMHOXCHUS BCKTOpPA Ha 4YHCJIO, 06’I)${CH${TI>, KaKMMH CBOMCTBAMH OHH
o0naaroT.

[IpuMeHATs MpaBWIIO NapAIIIEIEIUIENA.

OHepI/IpOBaTI) MOHATHUAMU: JECKAPTOBBI KOOPJAUWHATEI B ITPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpPA, paBEHCTBO BEKTOPOB, KOOPAWHATEI BEKTOPA,
YIOJI MEK1y BEKTOPAMH, CKAIIPHOE ITPOU3BEAEHUE BEKTOPOB, KOJJIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOM3BENCHHUE BEKTOPA HA YHCIIO, YIOJl MEXKy BEKTOPaMH, CKAIIPHOE MPOU3BENCHNE, PACKIIAIBIBATH BEKTOP
II0 IByM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT.

ITpuMeHsTh reoMeTpryuecKkue (paKThl U1 PEIIeHUs CTEPEOMETPUUYECKHX 3a/1a4, IPEIOoIarallliX HECKOJIBKO IaroB PEIIeHNUs, €CIH YCIOBUS
IIPUMEHEHMs 3aJJaHbl B IBHOH (hopme.

Pemare mpocreiimye reoMeTpUYECKAE 3a1a44 Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/IA.

Pemiatp 3a1aun Ha 10Ka3aTEIbCTBO MaTeMaTHYE€CKUX OTHOLICHUH U HaX0XKJI€HHE FeOMETPUUECKUX BEJIMUMH N0 00pa3laM WiIu alrOpuTMaM,
IIPUMEHSIS U3BECTHBIE METO/IbI IIPU PEIICHUU CTAHJAPTHBIX MAaTEMaTH4YECKUX 3aJay.

[IpumensaTHs NpoCTENINE NPOTpaMMHBIE CPEACTBA U NIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUU CTEPEOMETPUUECKUX 3a1ad.

IIpuBOIUTHE MPUMEPHI MATEMAaTUYECKNUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HHU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB F€OMETPHUHU B UCKYCCTBE.

[IpuMeHATh NOTY4YCHHbIE 3HAHUS HA NIPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE CUTYallUM U IPUMEHATh U3YYE€HHBIE IOHATHS B IIPOLIECCE MTOMCKA
peleHust MaTeMaTu4ecku c(OpMYIMPOBAHHOM MPoOIEeMBbl, MOJICIUPOBATh PealbHble CUTYyallMH Ha S3bIKE T€OMETPHUHU, UCCIIEA0BATh I1OCTPOCHHbIE
MOJIESIU C MCIIOJB30BAHUEM I€OMETPUUYECKUX MOHATUH M TEOpeM, anmnapara anreOpbl; pelarb NpakTUYeCKUe 3aJjaul, CBSI3aHHbIE C HAaX0XKIEHUEM
TreOMETPUUYECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

KounuyecTBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB 4 TeM (undposbie)
Kontpoabusbie | IIpakTnuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTeJibHbIE
padoTbI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh IPSIMBIX U TUIOCKOCTEH
3 [lepnieHIUKYISPHOCTD MPSIMBIX U 12
IIJIOCKOCTEMN
4 VIl MEX Ty IPSMBIMH U IIJIOCKOCTSAMH 10 1
5 MHororpaHHuKu 11 1
6 OO6bEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHUE: CeYeHUs, PACCTOSTHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KosmnvecTBo yacoB DJIEeKTPOHHbIE
HaumenoBaHue pa3iesioB u Tem ugposbie
Ne i/ pasi KonrTpoasnsie | IIpakTHuyeckue (1pp )
NPOrpaMMmblI Bcero o0pa3oBaTeJibHbIE
padoTbI padoThI
pecypcsl
Tena BpanieHus 12
OO0BEMBI TEN 5 1
3 BekTopbl 1 KOOpAMHATBI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 0600mICHNE, 7 1
CUCTEMAaTU3ALMSI 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

n/n

Tema ypoka

KoJsnuecTBO 4acoB

Bcero

KonTpoiabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
H3yYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcCHOBHBIE IOHATHS CTEPEOMETPHUU: TOUKA, TIpsIMas,
IJIOCKOCTh, MpocTpaHcTBo. [IpaBuna n3obpaxenus
Ha PUCYHKAX: U300paKEHUs IUIOCKOCTEM,
NapajuIeNbHBIX IPSIMbIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

IlousaThs: MEPECCKArOMMECA IMITOCKOCTH,
NnepeCceKaromuecd nmpsaMas 1 miIoCKOCTb

Iloustus: MNEPECCKAOMMECA IMITOCKOCTH,
NEpeCCKaromuecs nmpsaMas 1 miIoCKOCTb

3HAKOMCTBO ¢ MHOTOI'PaHHUKaMU, H300pakeHue
MHOTOTPaHHHUKOB Ha PUCYHKaX, HA MPOEKIIMOHHBIX
yepTeKax

Haganenbie CBCACHUA O KY6€ " IUpaMuac, ux
paSBépTKI/I n MOJCIIN. Ceuenus MHOT'OI'PaHHUKOB

Haganenbie CBCACHUA O KY6C " IUpaMuac, ux
paSBépTKI/I 1 MOJCIIN. Ceuenus MHOT'OI'PaHHHUKOB

ITouarue 06 aKCHOMATUUECKOM MMOCTPOCHUHU
CTCPCOMETPUU: AKCHOMBI CTCPCOMCTPUHN U
CIICACTBHA U3 HUX

[ToHsiTHE 00 aKCHMOMATHYECKOM MOCTPOCHUU
CTCPCOMCTPHUU: aKCUOMBI CTCPCOMCTPHUU U
CICACTBUSA U3 HUX




[TonsiTne 06 aKCHOMATUYECKOM ITOCTPOCHUU

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CIIEZICTBUS U3 HUX
[TonsiTne 06 aKCHOMATUYECKOM ITOCTPOCHUU

10 CTEpPEOMETPUU: AKCUOMBI CTEPEOMETPUN U
CJIEZICTBUS U3 HUX
B3anMHOe€ pacnosyio;xeHue npsiMbIX B

11 MIPOCTPAHCTBE: IIEPECEKAIOIUECS, TTapalICIIbHBIC U
CKpEILMBaIOLIUECs MPsIMbIE
[TapanienbHOCTh IPSMBIX U IUNIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaJlJIEIbHbIE NPSIMbIE B
MIPOCTPAHCTBE; MAPAILIEIbHOCTD TPEX MPSIMBIX
[TapanienbHOCTh IPSMBIX U IUNIOCKOCTEH B

13 npocTtpaHcTie: [lapamensHOCTh IPAMON U
MJI0CKOCTH

14 VYiibl ¢ coHANpaBI€HHBIMU CTOPOHAMM

15 Yros Mex1y TpsIMbIMHU B TPOCTPAHCTBE

16 Yros Mex1y TpsIMbIMHU B TPOCTPAHCTBE

17 [TapanienbHOCTh IIOCKOCTEMN: MapaieNbHbIe
IJI0CKOCTH

18 CBoiicTBa napajuieNbHBIX IIJIOCKOCTEH

19 [Ipocreiimue npocTpancTBEHHbIE (DUTYPHI HA
IUIOCKOCTH: TeTpayIp, KyO, mapaienenumnes

20 [TocTpoenue ceuenuii

21 [TocTpoenue ceuenuii
KonrponbHas pabota o teme "lIpsimbie u

22 IJIOCKOCTH B pocTpaHcTse. [lapamiensHOCTh

MPSIMBIX U IIJIOCKOCTER"




[lepneHUKYIAPHOCTB IPSIMOM U IIOCKOCTH:

23 MEepHEHUKYIISIPHBIC MIPSMBIE B IPOCTPAHCTBE

24 [IpsiMble mapaiienbHbIe U EPIEHINKYIISIPHBIEC K
IUIOCKOCTH

75 [IpsiMble mapaiienbHbIe U EPIEHINKYIISIPHBIEC K
IUIOCKOCTH

26 [Ipu3Hak nepneHaAuKyISIPHOCTH NPAMOU U
IUIOCKOCTH

27 [Ipu3Hak nepneHaAuKyISIPHOCTH NPAMOU U
IUIOCKOCTH

28 Teopema o npsMoi NEPHEHANKYIIPHON MIJIOCKOCTH

29 Teopema o npsAMoi NEPHEHANKYIIPHON MIJIOCKOCTH

30 Teopema o npsAMoi NEPHEHANKYIIPHON MIJIOCKOCTH
[TepieHAMKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT

31 TOYKH JI0 TWIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0
IIOCKOCTH
[TepieHAMKYSIp M HAKJIOHHBIE: PACCTOSTHUE OT

32 TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0
IUIOCKOCTH
[TeprieHAMKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT

33 TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSMOM 10
IUIOCKOCTH
[lepnenauKymsp 1 HAKJIOHHBIE: PACCTOSIHUE OT

34 TOYKH JI0 TIJIOCKOCTH, PACCTOSTHUE OT IPSIMOM JI0
IUIOCKOCTH

35 VYIIbl B IPOCTPAHCTBE: YTOJI MEXKy IPSMOU U
IUIOCKOCTBIO

36 JIByrpaHHbIi Yo, JUHEHHBIN Yyrojl ABYTPaHHOIO

yria




JIByrpaHHbIi yroJ, JMHEHHBIN Yrojl AByTPaHHOIO

37
ymia

33 [IepneHMKyIAPHOCTH IJIOCKOCTEN: PU3HAK
MEPIEHIUKYISIPHOCTH JABYX IIJIOCKOCTEN

39 [lepneHMKyIAPHOCTD IJIOCKOCTEN: PU3HAK
MEPIEHIUKYISIPHOCTH JABYX IIJIOCKOCTEN

40 [IepneHUKyIAPHOCTH IJIOCKOCTEN: MPU3HAK
MEPIEeHIUKYISIPHOCTH JABYX IJIOCKOCTEN

41 Teopema o Tpéx nepreHIuKyIsIpax

42 Teopema o Tpéx neprneHIuKyIsIpax

43 Teopema o TpEx neprneHIuKyasIpax
Konrponbshas pabora o remam

44 "[leprieHIMKYIAPHOCTD MPSMBIX U INIOCKOCTEN" U
"Vribl MEXIy TPSAMBIMH U TIIIOCKOCTSIMH"
ITonsiTE MHOTOTPAaHHHUKA, OCHOBHBIE DJICMEHTBI

45 MHOTOTPaHHMKA, BBITYKJIbIE X HEBBIITYKJIbIC
MHOTOTPaHHMKH; pa3BEPTKa MHOTOIPAHHUKA
IIpusma: n-yroapHasi IpyU3Ma; I'paHu U OCHOBaHUS

46 IIPU3MBI; NIpsIMast ¥ HAKJIOHHAs IIPU3MBIL; OOKOBas U
II0JIHAsl IOBEPXHOCTD ITPU3MBI

47 [Tapannenenunen, npsaMOyroabHbIN
napajuleJIeIUIe] ¥ €r0 CBOMCTBA
[Inpamuna: n-yroyibHas mupaMuia, FpaHy U

48 OCHOBaHME IUPaMU/Ibl; OOKOBas U MOJIHAS
IIOBEPXHOCTh MMPaMUbI; IPABUJIbHAS U YCEUEHHAS
nupamuaa
[IpaBuibHBIE MHOTOIPAaHHUKHU: IOHITHE

49 IIPaBUJIBHOTO MHOTOI'PAaHHUKA; IPABUJIbHAS TIPHU3Ma

U TIpaBWIIbHAS MUpaMM/JIa; IPaBUIIbHAs TPEYroabHas
NUpaMyUa U MPaBUWIBLHBINA TETpasnp; Kyo




Hpel[CTaBJIeHI/Ie O MIpaBUJIBHBIX MHOT'OT'PaHHUKAX:

30 OKTa’Ip, TOACKAIP U UKOCANIP. !
CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
51 OTHOCHUTEIIBHO TOYKH, TIPSIMOM, TUIOCKOCTH. )
DJNeMEHTHl CHMMETPHUH B TIHPAMUIAX,
napajuiesienuIneax, MpaBuiIbHBIX MHOTOTpaHHUKAX
57 Brruucnenue 3neMeHTOB MHOTOTPaHHUKOB: pEOpa, 1
JIMarOHAJH, YIIIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHON
53 MMOBEPXHOCTH MPSMOM MTPU3MBI, TUTOIIA]TH |
OCHOBAaHH, TeOpeMa 0 OOKOBOH MOBEPXHOCTH
MIPSAMOM IPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTHU
54 MPaBUILHOM MAPAMUJIbI, TEOPEMA O TIJIOIIAIN 1
OOKOBOM TIOBEPXHOCTH YCEUEHHON TTUPAMUIbI
55 KonTponwsHas pabora o teme "MHOTOrpaHHUKHA" 1
56 [Tonsitne 06 06BEME 1
57 O0BEéM mUpaMuIbI 1
58 O0BEM MUpaMuIbI 1
59 O0BEM mUpaMuIbI 1
60 O0BEM mUpaMuIbI 1
61 O6BEM pU3MBI 1
62 O06BEM pU3MBI 1
63 O06BEM pU3MBI 1
64 Konrponesnas padora o teme "OO0bEMBI 1
MHOTOI'PAHHUKOB"
65 [ToBTOpeHue, 0600IIEHNE CHCTEMAaTU3AIIHs] 3HAHUH. 1

HOCTpOCHI/Ie CEUYCHUH B MHOTOTpaHHHUKC




[ToBTOopenue, 0000IIEHNEe CUCTEMAaTH3alKsl 3HAHUH.

Beruncnenue paccTosHUN: MEXKLY AByMs TOUKaMH,

66 OT TOYKH /10 IPSIMOM, OT TOUKHU JI0 MJIOCKOCTH, !
MEXAY CKPELMBAIOLUIUMUCS IPSIMBIMU

67 Wrorosast koHTpoJIbHAs paboTa 1
IToBTOpEHue, 06001IEHNE CHCTEMATH3ALUs 3HAHHUH.

68 Brruncnenue yrioB: MeXIy CKpEUMBaIOIIMMUCS 1

MPSIMBIMH, MEXAY IPSIMOM U IIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXKY IJIOCKOCTIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




11 KJIACC

n/n

Tema ypoka

KoaunuecTBOo yacoB

Bcero

KonTpoiabHbie
padoThl

IIpakTuyeckue
padoThI

Jara
H3yYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paanyc, JuameTp; TUIoaab
MTOBEPXHOCTHU chepsl

BzanmHoe pacnonoxxeHue cdepsl U INIOCKOCTH;
KacaTeJlbHas IJIOCKOCTh K cepe; miomaas chepbl

Nzobpaxenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenns mapa

Hunuuapudeckas TOBEPXHOCTh, 00pa3yrolre
IAJTUHIPUYECKON TOBEPXHOCTH, OCh
HWIMHAPUYECKON TOBEPXHOCTH

[unuHap: ocHOBaHUS ¥ OOKOBast IOBEPXHOCTH,
o0Opasyrolias ¥ 0Ch; IJIOMAIs> OOKOBOM M TIOJTHOM
MTOBEPXHOCTH

N300pakeHne MUIUHIPA HA IIOCKOCTH. Pa3Béprka
mtrHapa. CedeHus UIMHAPA (TI0CKOCTHIO,
MapauIeIbHON WM TEPIICHINKYIIPHON OCH
IUAJTUHIPA)

Konnueckas IIOBCPXHOCTD, 06pa3y}omne
KOHUYECKOM IIOBCPXHOCTHU, OCh U BCPIIMHA
KOHUYECKOM IMOBCPXHOCTHU

KOHYCZ OCHOBAaHHUC 1M BCpIIMHA, O6p83y10]l[8.5[ n
OCb, I1oIaJab OOKOBOM U ITOJIHOM INOBCPXHOCTHU

Yceu€HHBINH KOHYC: 00pa3yroliye U BHICOTA;
OCHOBaHMs U OOKOBasi MOBEPXHOCTh




N300paxkeHne koHyca Ha mIockocTh. Pa3BépTka
koHyca. CeueHust KoHyca (IUI0CKOCTHIO,

10 napajuieIbHOM OCHOBAHUIO, U TIJIOCKOCTHIO,
MIPOXOJISAIIEN uepe3 BEPLINHY)

11 KomMOuHarus Ten BpameHust 1 MHOTOTDAaHHUKOB

12 MHororpaHHrK, OTUCaHHBIN OKOJIO cdephl; cdepa,
BMHCAHHAasl B MHOTOTPAHHUK WJIM B TEJIO BPAIICHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TN

14 O6béM mHMHIpa, KOHyCa

15 O06béM mapa u wiomaab chepsl
[TonoGubIe Tena B mpocTpancTBe. COOTHOIICHHS

16 MEXTy TUTONIAIIMH TIOBEPXHOCTEH, 00hEMaMu
MOJOOHBIX TEN

17 KonTponrsnas padora mo remam "Tema Bpamnienus"
u "O0bemsl Ten"

18 Bekrop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CiioxeHue U BRIYUTaHHUE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YUCIIO

71 Paznoxenue BekTopa 1no TpéM HEKOMILJIaHAPHBIM
Bekropam. [IpaBuiio mapannenenunena

2 Perenue 3aad, CBA3aHHBIX C MPUMEHEHUEM
MpaBuI ACUCTBUI C BEKTOpaMU
[IpsimoyronpHas cucTreMa KOOpJrHaT B

23 npoctpancTBe. KoopanHarsl BekTopa.
[Ipocreiimme 3agaun B KOOpANMHATAX

4 VYron mexnay Bekropamu. CkaiasipHOe

MMPOU3BCACHUC BCKTOPOB




Beruncnenue yrioB Mexay IpsMbIMU U

25 1
IIJIOCKOCTSIMU

26 KoopauHaTHO-BEKTOPHBIN METOA ITPU PELLIEHUH 1
T€OMETPUUYECKHX 3a/1a4

27 KonrponbHas pabota mmo teme "BekTopsl u 1
KOOpJIMHATHI B IpocTpaHcTBe"
[ToBTOpEHUE, 0600IIEHUE U CUCTEMAaTH3aITUs

28 3HaHUNU. OCHOBHBIE QUTYPHI, (PAKTHI, TEOPEMBI 1
Kypca TUTaHUMETPUHU
[ToBTOpEHUE, 0600IIEHUE U CUCTEMAaTH3aITUs

29 3HaHU. OCHOBHBIE QUTYPHI, (PAKTHI, TEOPEMBI 1
Kypca TUTaHUMETPHH
[ToBTOpEeHME, 0000IICHUE U CHCTEMAaTH3aITUs

30 3HAHUM. 3a/1a4l TUITAHUMETPHUH U METOJIbI UX 1
pelieHus
[ToBTOpEeHME, 000OIICHUE M CHCTEMAaTH3aITUs

31 3HAHUM. 3a/1a4uM TUIAHUMETPHUH U METOJIbI UX 1
pelieHus
[ToBTOpeHue, 0600I1IeHNE U CUCTEMATU3ALIUS

32 3HaHui. OCHOBHBIE (QUTYPHI, (AKThI, TECOPEMBI 1
Kypca CTepeoMeTpuu

33 HroroBas koHTpoOIbHAS paboTa 1

14 [ToBTOpeHue, 0600IIeHNE U CUCTEMATU3ALIUS 1

3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

» Maremaruka: anreOpa ¥ Hadalla MaTeMaTHIeCKOTo aHaiu3a, reomerpus. [eomerpus, 10-11 kiaccel/ Aranacsa JI.C., Byry3zoB B.®., Kagommnes C.b.

u apyrue, AkuronepHoe oouiectBo «M3garenscrBo «lIpocsemieHue»

METOAUYECKUE MATEPUAJIbBI J1S1 YUUTEJIA
Maremaruka: anreOpa u Hadaa MaTeMaTHYeCcKoro aHanusa, reometpus. ['eomerpus, 10-11 kmaccel/ Aranacsa JI.C., bByryzos B.®., Kagomues C.b. u
npyrue, AkimonepHoe oomecTBo «M3marenscTBo «IIpocBemenney

I'eomerpus. 10-11 kmaccsl. Kortponbabie padboTh! - Muenckas MLA.

HU®POBBIE OBPA3OBATEJ/IbBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET
https://edu.1sept.ru/
https://edu.skysmart.ru/

https://ege.sdamgia.ru/



