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INOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yueOHoro Kypca «l'eomeTpus» 6a30BOro ypoBHs IJisi 00YyJarOIIHUXCst
10 —11 xyaccoB pa3paboraHa Ha ocHOBe DenepaibHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEIbLHOTIO
CTaHJapTa CpeaHero ooImero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
IOPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIHMHA POCCHICKOTO OOpa3oBaHMSL.
Peanuzamuss  mporpamMmbel  OoOecrieuMBaeT — OBJIAJEHUE  KIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTABIJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
00LIEKYIBTYPHOT0, TUYHOCTHOT'O U TTO3HABATENILHOTO PA3BUTHSI IMYHOCTH O0YYaIOIINXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCIJIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANPEAMETHBIX U NPEIMETHBIX PE3YJIbTAaTOB
00y4yeHMsI T€OMETPUM B HANpaBICHUU JUYHOCTHOIO PAa3BUTHUSA OOy4arolMXcs, (HOPMUPOBAHUS
(GYHKIMOHATIBHON MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4eOHBIX IMCLUIUINH.
Pa3zButne y oOydaroumiuxcsi NpaBUIBHBIX IPEICTABICHUM O CYIIHOCTH U HPOUCXOXKACHUU
FeOMETPUYECKUX a0CTpaKLUil, COOTHOIIECHUN PEATBHOIO U UAEATIBHOIO, XapaKTepe OTPa)KeHUs
MaTeMaTHYeCKOM HayKOH sSIBIICHHH U MPOLECCOB pealbHOr0 MUpPa, MECTE FEOMETPUH B CHCTEME
HayK W pOJIK MaTeMaTU4eCKOro MOJEIMPOBAHUS B HAyYHOM IIO3HAHMM M B IIPAaKTHKE
crocoOCTBYeT (OPMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS YUallMXCs, a TakXKe KadecTB
MBIIIIICHUS, HEOOXOUMBIX JUIS aJJallTallid B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcst OAHMM K3 0a30BBIX INPEIMETOB Ha YpPOBHE CPEIHEro OO0ILero
00pa3oBaHus, TaKk Kak OOECHEeuMBAEeT BO3MOXKHOCTh M3Y4YEHHUS KaK JIUCHUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIE€HHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MbllUIeHUE, (OPMUPYEMOE NIPU U3YUYEHUU OOYYarOIIMMMCS MOHSATHHHBIX
OCHOB TI€OMETpPUM M TOCTPOEHUM LIEMNOYKU JIOTUYECKUX YTBEPXKIEHUI B XOJie peIIeHUs
FEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCSl NPU PpEIIEHUM 337ad eCTECTBEHHO-HAy4yHOro LHUKJIA, B YAaCTHOCTH U3 Kypca
buzuku.

YMeHue OpHEeHTHPOBaTbCA B IPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0macTsax JesaTenbHOCTH 4denoBeka. OpueHTanus 4esloBeKa BO BPEMEHU M IPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTPaKEHHUS OKPYKAIOLIEro MHUpa,
YCIOBHE  YCHEIIHOTO IIO3HAHUS M aKTUBHOIO IpeoOpa3oBaHMs — ACHCTBUTEIBHOCTH.
OnepupoBaHHe IPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHOU U TPYI0BOM
JESTEIbHOCTH, SBJIAETCS OJHUM U3 MPOPECCHOHATBHO BAXKHBIX KAYECTB, MOATOMY aKTyajbHa
3agada (GOpMHPOBAHUS y OOYUYAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3sHOBUIAHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJArOTOBKE K IPAKTUYECKON
JEATEIIBHOCTH 110 MHOTMIM HAaIIPaBJICHUSM.

[lenb ocBoeHMsI MporpaMmbl yueOHOro Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE 00yUdEeHHUSI
— 00meo0Opa3zoBaTeslbHOE U OOLIEKYIBTYPHOE DPa3BUTHE OOY4YaIOIIMXCA uepe3 obOecreueHue
BO3MOXXHOCTH NPUOOPETEHHS U HCIOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPUUYECKUX 3HAHUU U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIEHUTHOTI'O IPOI0JDKEHUsT 00pa30BaHus Mo
CHEIHNAILHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIOJIb30BAaHUEM I€OMETPHH.

[Iporpamma mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA IS OOYYaIOLIMXCS
CpeIHEeH WIKOJIbI, HE HCIBITHIBABIIMX 3HAUMTENbHBIX 3aTPYAHEHHH Ha YpOBHE OCHOBHOTO
obmero obpazoBanusi. TakuM oOpa3oM, oOywaroluecss Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTb
o0mye MaTeMaTHYeCKUEe YMEHMsI, CBA3aHHBIE CO CHEIM(UKON T€OMETPUH U HEOOXOIUMBIE IS
’KHM3HU B COBPEMEHHOM o01ecTse. Kpome 3T0ro, OHM IMEIOT BO3MOXKHOCTb U3yYUTh T€OMETPHIO
Oonee ri1yo0KoO, €Clii B JaJIbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKHUX 3HAHUAX B
npodeccuoHaNbHON AEATEIbHOCTH.

JlocTrkeHHe el OCBOEHUS NIPOrpaMMBbl 00€CIIEUNBACTCS PELIEHUEM COOTBETCTBYIOIIMX
3agad. [IpuoputeTHpIMU 3a1auaMi OCBOeHHUS Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sSBISIOTCS:

e (QopMHpOBaHUE TIPEACTABIECHUS O TEOMETPUM KaK YacTH MHMPOBOH KyJIbTYpbl H
OCO3HAHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIHUM MUPOM;



e (QopMHpOBaHUE TMPEACTABIEHUS O MHOTOTPAHHUKAX M Telax BpalleHHs Kak o
BOXHEHMIINX MaTEMaTHYECKUX MOJEIAX, MO3BOJIIOIIMX ONUCHIBATh U M3ydaTh pa3HbIE
ABJICHUS OKPYKAIOILEr0 MUPA;

e (QopMHpOBaHHE YMEHHUS paclio3HaBaThb Ha YEPTEXkKax, MOJCIAX U B pEabHOM MHpE
MHOTOTPaHHUKH U T€jla BpallCHMUS,;

e OBJAJEHME METOJAaMHU pelleHHs 3ajad Ha [IOCTPOEHUS Ha  H300pakeHUsIX
IPOCTPaHCTBEHHBIX (QUTYD;

e (QopMHpOBaHHE yMEHHsS OINEPUPOBATH OCHOBHBIMH TOHSATHSAMU O MHOTOTPAHHUKAX H
TeJax BpallleHUsl U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJEHHE AJITOPUTMAMU DPELICHHUS OCHOBHBIX THIIOB 3a/ad; (OPMHUPOBAHUE YMEHMS
IIPOBOAMTH  HECJIOXHBIE  JOKA3aTEIbHBIE  PAcCyXkXIECHHA B  XOIE€  pELICHHUs
CTEPEOMETPUYECKHUX 33]1a4 U 33]1a4 ¢ IPAKTUUECKUM COJIEPIKAHUEM;

® pa3BUTUE  UHTEUIEKTYyaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH  OOydarouiuxcs,
IIO3HABATEJILHON AKTMBHOCTH, UCCIIEA0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIILIJICHUS;

e (QopmupoBanue (YHKIMOHATBHONW T'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETPHH: YMEHHE
pacrio3HaBaTh IPOSIBICHUS] FEOMETPUUECKUX MOHATUH, 00BEKTOB M 3aKOHOMEPHOCTEN B
peaybHBIX KU3HEHHBIX CUTYallUsIX W TMPH H3YYEHUH JPYTUX YUEOHBIX NpPEIMETOB,
IPOSIBICHUS 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh HUX Ha S3bIKE
FEOMETPUM U  CO3[aBaTh I'EOMETPUYECKUE MOJENIH, IPUMEHATh OCBOECHHBIN
FCOMETPUYECKUN  ammapar Juisl peUleHMs] IPaKTUKO-OPUEHTHPOBAaHHBIX  3ajady,
UHTEPIIPETUPOBATH U OLICHUBATh [1OJIyYE€HHBIE PE3YJIbTATHI.

OTnu4UTeNbHOM 0COOEHHOCTHIO POTrPAMMBI SIBJISIETCS BKIKOUYEHUE B KYpC CTEPEOMETPUU
B Hayaje ero M3y4yeHus 3ajad, pellaeMblX Ha YpOBHE HHTYUTHUBHOIO T[IO3HAaHUS, U
onpenenéHHbIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 W IPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJIbHENIIEMY U3YUCHHIO IIPEIMETA.

[Ipeanourenne OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKOU
JEATEIBHOCTH. Pa3BuTHE NPOCTPAaHCTBEHHBIX IPEACTABICHUM y ydallUXcs B Kypce
CTEPEOMETPUU MPOBOJUTCS 3a CUET PEILICHUs 3a/1a4 Ha CO3JJaHUE IIPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEPUPOBAHUE IPOCTPAHCTBEHHbIMU oOpazamu. CoznaHue o0paza MPOBOIMUTCS C
ONOpOM Ha HArJISAHOCTh, & ONEPUPOBAHUE O0Pa30M — B YCJIOBUSX OTBJIEYEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO CONEPIKAHNUS.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMble U IIIOCKOCTH B NMPOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPaHCTBE». POPMUPOBAHUE JTOTMUECKUX YMEHUN paclpeaensieTcsi He TOIbKO
[0 COJAEp)KaTeNIbHBIM JIMHUSM, HO M MO TrojaM oOydeHHs Ha YpOBHE CpeJHero oOIuero
o0OpazoBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboyeil mporpaMMsbl, pacipeieIEHHBIM 10 ToJaM 00y4eHHsl, CTPYKTYPUPOBAaHO TaKUM 00pa3om,
4yTOObl ~ OBJAJCHME T'€OMETPUYECKUMHU  TOHATHSAMM U HABBIKAMU  OCYILECTBISIOCH
MOCJIEZI0BATENbHO M IMOCTYHATEeNbHO, C COOJIIOJIEHHEM TNPUHIUIA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHUS BKIIIOYAJIMCH B OOIIYIO CUCTEMY I€OMETPUYECKUX MPEACTaBICHUH 00yJaronmxcs,
pacmpsisi 1 yriryousisi €€, 00pa3ysi MpOYHbIC MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Henenmto B 10 kimacce u 1 yac B Hegento B 11
KJIacce, BCero 3a jiBa roga oOyuenus - 102 y4eOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBO. IloHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIbHbIE U
cKkpemuBamomyecss npsamsle. llapamnensHOCTs NpAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
NapajuleJIbHbIE IIPSMBIE B IIPOCTPAHCTBE; IMAPAJLIEIBHOCTh TPEX NPSIMBIX; IapauIeIbHOCTb
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIy IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX I0ocKocTel. [IpocTeiimme npocTpancTBEHHBIE (PUTYPHI Ha MIIOCKOCTH: TETPAdIp,
KyO, napajuiesenumes; NoCTpoeHNe CeUeHUl.

IlepneHgUKYISpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHBIE M NEPHEHIUKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIAPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpAMOW NEepPHEHAUKYISPHON
IUIOCKOCTH. YTJBl B MPOCTPAHCTBE: Yrojl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YToll,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU JI0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIHs (UIypbl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCT TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAaHHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. IIpu3ma: n-yrospHas nmpusma; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAasl ¥ MOJIHAsl IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYroJIbHBIN Mapajuiesienunes U ero coiictsa. [Iupamupa: n-yronapHas
nupampsa, TpaHM W OCHOBaHHME NUpaMHbl, OOKOBas W MOJHAs IMOBEPXHOCTh MHPAMM[IBL;
IpaBWiIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpu3Mbl W nupamuabl. [IpaBunbHbIe
MHOIOTPaHHUKU: MOHITHE MPABUIBHOIO MHOIOIDAHHUKA; NpaBUiIbHAs IpU3Ma U NPaBUIbHAS
NUpaMKJia; MpaBUiIbHAasE TPEyroibHasi MUpaMKia U IPaBUIbHBIN TeTpalap; kyO0. [IpencraBinenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’Ap M Hukocadap. CedeHus NpuU3Mbl U
MUPAMHU/IBI.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DneMeHTbl CUMMETPUH B UpaMuax, Napaieienunenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHan, yrisl. ITnomans 6oxoBoi
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHHW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON NHUpamMuabl, TeopeMa O Iulouiaau yceu€éHHoi nupamuiabl. [loHsTHE 00 00BEME.
O06BEM nupaMusl, IPU3MBI.

[Tonobuble Tena B mpocTpaHcTBe. COOTHONIEHHS MEXAY IUIOMAASIMH TOBEPXHOCTEMH,
00BbEMaMu MOJAOOHBIX Tell.

11 KUIIACC

Tena Bpamenus

[Munuaapuyeckas MOBEPXHOCTh, O00pa3ylollye UWIHNHIPUYECKONH IOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepXHOCTH. LIMmuHIp: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0CB; TIIOMIAb OOKOBOI1 1 TTOJIHON TIOBEPXHOCTH.

Konnueckasi MoBepXHOCTb, OOpa3yrolline KOHUYECKOH IMOBEPXHOCTH, OCh M BepIIMHA
KOHWYECKOH moBepxHOcTH. KoHyc: ocHOBaHMe M BepimInMHa, 0Opa3yromas M OCh; IUIOLIA[b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylolue M BBICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.



Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOMIaNb MOBEpXHOCTH cdepbl. B3ammHoe
pacnoyioxkeHue chepsl U MIIOCKOCTH; KacaTeabHas MIIOCKOCTh K cdepe; Mmiomaasb chepsl.

N3o00pakeHue e BpalieHus Ha IIocKocTu. Pa3BépTka HUIUHIpa U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaAaHHMKOB. MHOTOTPaHHHUK, ONHCAHHBIA OKOJIO
cdepsl; cdhepa, BMcaHHAsT B MHOTOTPAHHUK, UJTH TEJIO BPAIlCHUS.

[Tonsitue 00 oOBEMe. OcHOBHBIE CBoWcTBa 00BEMOB Tel. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapauienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ miomaib cepsl.

[TonoGuble Tenma B mpocTpaHcTBe. COOTHOLICHHS MEXAY IJIOMIAIIMH IMOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

Ceuenust wmwiMHIpa (MapauielbHO W TNEPHEHAMKYISIPHO OCH), CEYEHHUs KOHyca
(mapaienbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BekTop Ha miockoctu U B ipocTpancTBe. C0KeHue 1 BBIYUTAaHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHUEM MTPABHII JCHCTBHUI C BEKTOpaMHU.
IIpsmMoyrosnbHas cucremMa KOOpAMHAT B InpocTtpaHcTtBe. KoopaumnHarsl Bekropa. IIpocreimue
3aJaud B KOOpAWHATaX. YTroid Mexay BekTopamu. CKansipHOEe NpPOU3BEICHHE BEKTOPOB.
Brruucnenue yrioB MexIy HPSIMBIMH U IIOCKOCTSMHU. KoOpAMHATHO-BEKTOPHBIA METOJ MPHU
pEIIeHNU T€OMETPUUYECKUX 3a/1a4.

IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mpenmera «MaTemaTuka
XapaKTEepPU3YIOTCSA:

I'paiknanckoe BocnnuTaHue:

c(OpPMUPOBAHHOCTBIO TIPAXKIAHCKOW MO3MIMM OO0ydYaromerocss Kak AakTUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOIIEeCTBa, MPEICTABICHUEM O MaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHHM, Mpolenyp Tpa’kJaHCKOTO 0O0IecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJECHCTBOBATh C COLMAJIBHBIMA WHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U Ha3HAYCHHUEM.

IIarprornyeckoe BoCIUTaHUE:

c(OpMUPOBAHHOCTBIO POCCUICKON IpaKAaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HACTOALIEMY POCCHUHCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHXKCHHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMAaTHYECKOM IIKOJbI, K WCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHMEM [JTyXOBHBIX IEHHOCTEH pOCCHUHCKOro Hapoaa; CcHpOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOTI'O CO3HAHMS, 3THYECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTHYECKUM IPUMEHEHUEM
JOCTHKCHUN HAyKU U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJa B IIOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

JCTETUYECKHM  OTHOLIEHWEM K  MHpPY, BKIIOYas OICTETUKY  MaTEeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajau, pELIeHUH, pPacCyXIEeHUH; BOCIPHUMMYHBOCTHIO K
MaTE€MaTUYECKUM ACTIEKTaM Pa3IndHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHus B MHTepecax
3I0pOBOTO U 0e30macHOro obpa3a >XKU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas



AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CHOPTUBHO-030POBUTEIBHOM
JEeSITENIbHOCTBIO.

Tpynosoe BocniuTanue:

FOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOIIOOHUS; MUHTEPECOM K pPa3IMYHBbIM
cdepam mpohecCHOHATBEHON JIeATENLHOCTH, CBS3aHHBIM C MAaTEMAaTUKON W €€ MPHIOKEHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIC IIJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pELIEHNHU IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HaIlpaBI€HHOCTH.

JK0JIOTHYECKOE BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMUYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COIMAIBHO-
SKOHOMHMYECKUX TIPOIIECCOB Ha COCTOSHHUE HPUPOJHOM W COLMAIBHOW Cpelbl, OCO3HAHHWEM
r100aNbHOTO  XapakTepa OKOJOTMYECKMX  IpOoOJieM; OpHEeHTalue Ha  NpUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUN JUIsl pelIeHHs 3ajad B 00JacTU OKpY’Kalolel Cpelibl, MIaHUPOBaHUS
MIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOILEH CPEJIbI.

LleHHOCTH HAYYHOT'O MO3HAHMS:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHU U OOIIECTBEHHOH MPAKTUKH, TOHUMAaHUEM MaTeMaTHUYeCKON HayKu Kak chepbl
YEJIOBEYECKON JIESTEIIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU Ul pa3BUTUS LUBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHUKH M MaTeMaTH4eCKOW KyJIbTYpOH KaK CpEJCTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILECTBJISATh IPOEKTHYHD M  HCCIIEAOBATENIbCKYIO JIEATEIbHOCTD
WHAWBHUAYAILHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenmMeTHbIe pe3yabTaThl OCBOSHHS TPOTPaMMbl Y4eOHOTO mpeaMeTa «MaTeMaTHka»
XapaKTepU3yIOTCS  OBJAJCHUEM  YHHBEPCAIbHBIMU  HO3HAGAMENbHBIMU  OeliCmBUiMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHLIMU — OeUCMEUAMY,  VHUBEPCAIbHLIMU — PecyNAmUSHbIMU
oeticmeusMuU.

1) YVuusepcanvuvie noznagamensnuie oeiicmsus, obecnevusarom opmuposanue 6a306vix
KOCHUMUBHBIX NPOYecco8 o0yyarowuxcs (oceoenue mMemooo8 NOZHAHUA OKPYICAIOue20 Mupa;,
NpUMeHeHUe 102UYeCKUX, UCCIe008AMEeNbCKUX onepayull, yMeHuil pabomams ¢ ungopmayuet).

Ba3oBble 1oruveckue aeicTBUA:

® BBIBIATh M XapaKTEpPU30BaTh CYLIECTBEHHBbIE NMPHU3HAKU MaTEMaTHUECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHWH MEXJy MOHATHAMM; (OPMYIHUPOBATH ONpEAETICHUs MOHATHIA;
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KITACCU(PHUKAIIMHA, OCHOBAHHS JIE 0000IICHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOI0 aHAIN3a;

® BOCHpPHUHUMATh, (POPMYIHUPOBATH W IMPEOOPA3OBBIBATH CYXICHUS: YTBEPAHUTEIBHBIC H
OTpHIIATENbHBIC, €IMHIUYHBIC, YACTHBIE U O0IINE; YCIOBHBIC;

® BBIABIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NMPOTUBOpEUUs B (akTax,
JAHHBIX, HAONIONCHUSX W YTBEPKICHHSAX; TpeaiaraTb KPUTEPUH JUIS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e JleNaTh BBIBOJBI C HCIIOJNIB30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJTIOUeHUH, YMO3aKIIOUCHUH 110 aHaJIOTHH;

® TPOBOAMTH CAMOCTOATENBHO JJOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUN (IIPSIMBIE U
OT MPOTUBHOIO), BBICTPAaUBATh apryMEHTAIUIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;
00OCHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI,

e BBHIOMpaTh CIOCOO pelleHus Y4eOHOM 3ajgauu (CpaBHUBAThb HECKOJIBKO BapHAHTOB
peleHus, BeIOMpaTh Haubosiee MOAXOAMNN ¢ YIETOM CaMOCTOSATENBHO BbIIEIEHHBIX
KpUTEPUEB).



ba3oBrble uccienoBaTe/bCKue 1eHCTBHA:

® ICIIOJIb30BaThb  BOMPOCHI ~ KaK  MCCIENOBATENbCKMH  MHCTPYMEHT  ITO3HAHHUS;
(dopMynHpoBaTh BOMPOCHI, (PUKCHPYIOUIHE MPOTUBOpPEUUE, MPOOIeMy, YCTaHABIMBATH
UCKOMOE M JaHHOe, (OpMHUpPOBaTh TUIOTE3y, APTYMEHTUPOBATh CBOIO IO3UIIMIO,
MHEHHE;

® [POBOAMTH CaMOCTOSATENIbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, MCCIEIOBaHUE 110
YCTQHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, sBJIEHHUsA, Ipoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEX1y 00bEKTaMH, SIBICHUSAMH, IIPOLIECCAMU;

® CaMOCTOSTEIbHO (POPMYIUPOBATH OOOOIIEHHS U BBIBOJIBI 110 PE3yJIbTATaM MPOBEAEHHOTO
HaOJIOCHUS, UCCIICOBAaHMs, OLIEHUBAaTh JOCTOBEPHOCTb IIOJIYYEHHBIX PE3YyJbTaTOB,
BBIBOZOB 1 0000IIEHNI;

® [IPOTrHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOLIECCA, a TAKXKE BBIBUTATh IPEANONI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ unopmanmeii:

® BBIABIATH JeUIMTH MHOOPMAIMH, JAHHBIX, HEOOXOUMBIX Ul OTBETA Ha BOIIPOC U JUIS
pelLeHMs 3a]1a4u;

e BpIOMpaTh MHPOPMALMUIO W3 KMCTOYHUKOB PA3IUYHBIX THUIOB, aHAJIM3UPOBATH,
CHCTEMAaTH3MPOBATh W HMHTEPIPETHPOBATH MH(POPMALMUIO PA3INYHBIX BUAOB U (HOpPM
IPECTaBICHHUS;

® CTPYKTypHUpOBaThb HWH(POPMALMIO, TMPEACTaBIATh €€ B  pa3iIWYHBIX  (opMax,
WITIOCTPUPOBATh IpaMuecKy;

® OIEHWBATh HAAEKHOCTh HWHGOPMAIMA MO CAMOCTOSATENHFHO C(HOPMYITUPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvrvie KommyHukamueHnsle oelicmsus, odecneuusarom c@opmuposaHHoCmy
COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.
Oo0wmenne:

® BOCHPHUHUMATh U (OPMYIHPOBATH CYXKIEHHS B COOTBETCTBUU C YCIOBHSIMH W IIEIISIMH
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIP@XAaTh CBOIO TOYKY 3pEHHS] B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHMS IO XOJly pelleHHs 3a/auid, KOMMEHTHpPOBATh
MIOJIy4EHHBIA pE3yibTaT;

e B X07€ OOCYXIEHMs 3a/1aBaTh BOMNPOCHI MO CYIIECTBY OOCYKIaeMOMl TeMbl, MPOOIEMBI,
pelraeMoil 3ajjauu, BbICKa3bIBaTh UEH, HAllEJIEHHbIE HA MOUCK PEIIEHUs; COMOCTABIATh
CBOM CYXKIIEHHSI C CY)KICHHUSAMH JIPYTUX YYACTHUKOB JMANOTa, OOHAPY)KUBAThH pa3Inyme
U CXOJACTBO TMO3MLUH; B KOppeKTHOH ¢(opme (opMynupoBaTh pa3HOINIACUS, CBOU
BO3PaXKCHHUS;

® [IpPE/CTaBIATh PE3yJAbTaThl PELICHHs 3aJaud, YKCIEPUMEHTA, UCCIICAOBAHMS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C Y4YETOM 3a/7ad MNpPE3EeHTallUud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

® TIOHUMATh M WCIOJIH30BATH MPEHUMYILECTBA KOMAHIHOW ¥ WHAMBHIYaTbHON pabOTHl TpU
pemeHnn y4eOHBIX 3ajad; MPHHUMATh IeJb COBMECTHOW NIEATENLHOCTH, TUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pabOThl, pacmpenensT BUAbBI pPabdOT, JOrOBapUBaATHCA,
o0cyxJaTh MpoIiecc U pe3yiabTaT padboThl; 000011aTh MHEHHS HECKOJIBKUX JIIOJEH;

® Yy4acTBOBaTh B IPYMIOBBIX (hopmMax paboThl (00CyxaeHus, 0OMEH MHEHHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIE€HCTBUSA
C IIpYyTMMU YICHAMH KOMaHJbI; OIEHHBATh Ka4eCTBO CBOETO BKJIAa/a B OOIIWI MPOIYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOCHCTBUSI.

3) Vnusepcanvnuie pecynamugnuie oeiicmeus, obecneuusaiom Gopmupo8anue CMulCi06bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusauus:



® COCTaBIATH IJIaH, AITOPUTM PELICHUS 337a4H, BEIOUPATH CIIOCO0 peIIeHus ¢ yI4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

® BJIAJICTh HABBIKAMU TTO3HABATENILHON Pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBbIX JACHCTBHIM
U MBICIUTENBHBIX TPOILECCOB, UX PE3yJAbTaTOB; BIAJETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCA U PE3YyIbTaTa PEIICHN MaTEMaTUYECKOH 3a1a4uu;

® IIPEABUICTb TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PEIICHHM 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAMJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OILICHMBATh COOTBETCTBME pe3yjbTaTa LEIM U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTIDKEHUSI WIIM HEIOCTH)KEHHUS PE3YNbTaTOB JESATEIbHOCTH, HAXOAWUTH OILIHOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI
10 KUIACC

OnepupoBaTh NOHATUSAMU: TOUYKA, MPsIMas, MIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CJICJICTBUSI U3 HUX MPHU PEIICHUN TE€OMETPUIECKUX
3a/ad4.

OnepupoBaTh TMOHATUSIMH: [APAJUICTIBHOCTh M MEPIEHIUKYISIPHOCTh TPSMBIX U
IUIOCKOCTEH.

KrnaccudunupoBaTs B3aUMHOE PacIIOIOKEHUE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TOHATUSMU: JBYTPAHHBIM YroJji, TpaHU JBYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TMHEHHBIN YroJl ABYTPaHHOTO yIila; TpagycHasi Mepa IBYTPaHHOIO yTJa.

OnepupoBaTh NOHSATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbII MHOTOIPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIE BUABl MHOTOTPAaHHUKOB (MHpaMuia; MpuU3Ma, MPSMOYTOIbHBIN
napajuiesenumnes, Kyo).

KnaccudumupoBaT MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUSA IS KiIacCU(UKALUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMbBIE |
HAKJIOHHBIE IPU3MBI, TapalIeeUIIEeIbl).

OrniepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH IPUHIIUITBI TOCTPOSHUS CEUEHUH, UCTIONb3YyS METO/I CIIEIOB.

CtpouTh CeUeHHs] MHOTOTPAHHUKOB METOIOM CJIEJOB, BBITIOJHSTH (BHIHOCHBIE) TUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HAaXO0XKJACHHE TEOMETPUUYECKMX BEIUYMH 10 o0paslaM WiIu
aIropuT™MaM, NPUMEHSS H3BECTHBIE AHAIMTHYECKHE METOAbl MpPHU PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKHX 3a7a4 Ha BBIYUCICHUE DPACCTOSHUN MEXAY IBYMS TOYKAMU, OT TOUYKH JIO
MPsIMOH, OT TOYKH /10 TIIOCKOCTH, MEKIY CKPEIIUBAIOITUMUCS MPSMBIMHU.

Pemare 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0pas3laM WiIu
aNropuT™MaM, NPUMEHSsE W3BECTHBIE AHAIMTHUUYECKHE METOJbl NpPH PELIEHWH CTaHIAPTHBIX
MaTeMaTUYeCKUX 3a/1ad Ha BBIUMCICHUE YIJIOB MEXIY CKPEIIMBAIOIUMUCS MPSIMBIMH, MEXKITY
NPSIMOM M MJIOCKOCTBIO, MEKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Beraucisite 00bEMBI M TIJIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma, MUPaMHU/Ia) C
npuMeHeHneM (GOpMYI; BBIUUCISITH COOTHONICHUS MEXIy IUIOMIAASMHU TOBEPXHOCTEH,
00bEMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh M IIJIOCKOCTh
CUMMETPHUH; IEHTP, OCh U IJIOCKOCTh CAMMETPUH (UTYPHI.



N3Bnekath, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX QUTypax, MPEACTABICHHYIO HA YepTekKax U PUCYHKAX.

[TIpumensTe reomerpuueckue (akTbl Ui  PEHICHUS CTEPEOMETPHUECKUX — 3ajad,
HPENOJArarolMX HECKOJIBKO IAroB PEIICHUs, €CJIH YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

[IpuMeHATh MPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUUCCKUX 3a/1ad.

[IpuBOAMTH TPHMEPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTSH B TPHPOAEC U IKH3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh PEalbHbIC CHUTYyallUd H
MNPUMCHATH HN3YUCHHBIC IIOHATUA B mponecce IIOHUCKa peuiCHuA MaTeMaTN4YCCKN
copMyIHPOBaHHON MpPOOJIEMbI, MOJIEIMPOBATh pealbHbIC CHTYyallid Ha SI3bIKE I'€OMETpPHUH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HMCIOJIb30BAHHEM I'€OMETPUYCCKUX TMOHSATHH U TCOPEM,
armapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHBIC C HAXOXKICHUEM T€OMETPHUCCKIX
BCIIMYHH.

11 KUIIACC

OnepupoBatb MOHSITUAMU: LWIMHpUYECKas IIOBEPXHOCTb, oOpasyromue
LWIMHAPUYECKON MOBEPXHOCTHU; LIMIIMH/IP; KOHWYECKasi HOBEPXHOCTh, 00pa3yrolue KOHNYECKOH
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacnozHaBaTh Tena BpaleHus (LUJIMHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BpalllEHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOIl CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA CETMEHTA;
I1apOBOi1 €10, OCHOBAaHHE LIIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CJI0s; IIAPOBOM CEKTOP.

Boruncnate 00BbEMBI U IUIOIIAIM TOBEPXHOCTEH TEN BpallleHUs, T€OMETPUUYECKUX Tel C
npUMEHEHHEM (OopMyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIUCAHHBIM B cepy M OMNHMCAHHBII OKOJO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpaIEHUs.

BbluncnsaTe COOTHOLIEHUS MEXIY IUIOLIaIIMU MOBEPXHOCTEH M 00bEMaMU MOIOOHBIX
TEN.

N306paxkaTs u3yuaemble (UIYyppl OT PYKM M C HPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TeJl BPALICHHUS.

W3Bnekarb, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (pUrypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONMHATE NEHCTBUS CIIOKEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOKEHUS BEKTOPA
Ha YKCI0, O0BSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpumenaTs npaBuiIo NapauIeIenuneaa.

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIY BEKTOpaMH, CKaIIPHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMmMy BEKTOpOB M IIPOM3BEJIEHUE BEKTOPA HA YUCIIO, YTOJI MEXKY BEKTOPAMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT.

[IpumensTh reoMerpuueckue (akTbl [ PELIEHUS CTePEeOMETPUYECKHX  3ajad,
IIPEIOJIAratoIiuX HECKOJIBKO IIar0OB PELIEHMs], €CJIU YCIOBUS NPUMEHEHMS 3aJaHbl B SIBHOU

dbopwme.



Pemiate mpocreiiiivie reoMeTpuYECKUe 3a/1a4yi Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeTo/a.

Pemate 3amaun Ha J0KA3aTeNbCTBO MAaTeMaTHYECKHMX OTHOILIEHUNW M HaXOXICHUE
FEOMETPUUECKUX BEIUYMH MO 00pa3liaM WM aJropuTMaMm, IPUMEHSS U3BECTHbIE METOJbI MpU
PEIICHUH CTaHAaPTHBIX MaTEeMaTUYECKUX 3a/1a4.

[IpuMeHsTh TpOCTeHIne MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHUCTEMBI MPU PEHICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH, TpHUMEpPHl MaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U SKU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB T'€OMETPHUH B UCKYCCTBE.

[IpuMeHsTh TOMyYyeHHBbIC 3HAHHUS Ha MPAKTUKE: aHAJTU3UPOBATh pealibHble CUTYAlluu U
NPUMEHATh  HW3Y4YEHHBIE TIOHATHUS B  IMPOLIECCE TMOMCKA  PEIICHHS  MaTeMaTH4eCKU
chopMyIMpOBaHHON MPOOJIEMBbl, MOAECIUPOBATH pPEajbHbIE CHUTYyallMd Ha S3bIKE T'€OMETpHH,
MCCJIEI0OBATh NOCTPOEHHBIE MOJIETU C MCIOJIb30BAHHEM T'€OMETPUUYECKUX IMOHATUA U TEOpEM,
anmnapara ajireOpsl; peniaTb NpakTUYecKue 3a1a4u, CBI3aHHbIE C HAXO0XKJACHUEM [€OMETPUUECKUX
BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunvecTBO 4acoB DJIeKTPOHHbIE
JI:;')H HaumeHnoBanue pa3jaejioB M TeM IPOrpaMMbl Beero Konrtpoubnbsie IIpakTnueckue f:g;g)f O(LB:TI:J)IBHH e
padoThI padoThI pecypest
1 BBenenue B crepeomMeTpuio 10
) [Tpsimble 1 IUIOCKOCTH B MPOCTPAHCTBE. [TapannensHOCTD 12 1
HPSIMBIX U IIJIOCKOCTEHN

3 [IepnieHAIMKYIAPHOCTD NPSAMBIX U IUNIOCKOCTEN 12
4 Yrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHororpaHHuKu 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: cCeYeHHs], PACCTOSHUS U YTIIbI 4 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

Ne

/i HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl

Tena BpameHus
O0BEMEBI TEIT
BekTopsl 1 KOOpAMHATHI B IIPOCTPAHCTBE

B W N -

[ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUS 3HAHUH
OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME

KoauuyecTBO 4acoB

Bcero

12

10

34

KonTpoabHbie
padoThI

Q) | | |

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl




Ne
n/n

IHOYPOYHOE IIVTAHUPOBAHHME 10 KJIACC

Tema ypoka

OCHOBHBIE TTOHSTHUSA CTCPCOMCTPHU: TOYKA, ITpsAMAsi, IJIOCKOCTb,
npoctpaHcTBo. [IpaBuia u300paxkeHus Ha pUCYHKaXx:
M300pakeHMs MIIOCKOCTEH, MapauIeIbHBIX IPSMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

KoauuyecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilonstus: MNEPCCCKArOMMECCs IMIOCKOCTH, IICPECCCKAIOIIUCCS
npsaMasda U 1mI0CKOCTb
IlonsTus: MEPCCCKAOIMECH IIIOCKOCTHU, NIEPECCKAIOMIUCCA
IpsAMasd U IJI0CKOCTb

3HaKOMCTBO C MHOI'OIrpaHHUKaMU, I/I306pa)KCHI/Ie
MHOTI'OI'PpaHHUKOB Ha pUCYHKAX, HA TPOCKIIMOHHBIX YCPTCIKAX

HavansHbie cBeieHNs 0 KyOe U mupaMuie, UxX pa3BEPTKU U
Mozenu. CedeHns MHOTOTPaHHUKOB
HavansHbie cBeieHUs 0 KyOe U TUpaMHJIE, HX PA3BEPTKH U
Mozenu. CedueHnss MHOTOTPAaHHUKOB

[TonsTHE 06 aKCHOMAaTUYECKOM TOCTPOCHUHU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUU U CIICIICTBUS U3 HUX
[TonsiTHe 06 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUU U CIEJICTBUS U3 HUX

10

11

[TousiTHE 00 aKCHOMATHYECKOM MOCTPOCHUHU CTCPCOMCTPUHN:
AKCUOMBI CTEPCOMETPUHN U CICACTBUA U3 HUX

[TonaTue 06 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX

B3aumnoe pacrnonoxeHue nNpsMbIX B IPOCTPAHCTBE:
IIepeceKaroIIMecs, NapauleIbHbIE U CKPEIIMBAIOIINECS TIPSIMbIE

12

[TapanienbHOCTh IPSIMBIX U TJIOCKOCTEHN B MPOCTPAHCTBE:!
napajulesibHbIe MPsIMble B TPOCTPAHCTBE; MapaJUIEIbHOCTh TPEX




IIPAMBIX

HapaJ'IJ'IeJ'ILHOCTB IMPpAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE:

13 [TapanmienbHOCTb NPSIMON U IUNIOCKOCTH !

14 VYIIIBI ¢ COHANPABIECHHBIMU CTOPOHAMU 1

15 Yrois Mexay IpsIMBIMU B IIPOCTPAHCTBE 1

16 Yrois Mexay IpsIMBIMU B IIPOCTPAHCTBE 1

17 [TapannenbHOCTh MIIOCKOCTEH: MapauiebHbIE IIOCKOCTH 1

18 CBoiicTBa napajieNbHbIX INIOCKOCTEN 1

19 [Ipocreiinme npocTpaHCTBEHHBIE (PUTYPBI HA MIIOCKOCTH: 1
TeTpa’ap, Ky0, nmapasuienenurne

20 [TocTpoenue ceuenunit 1

21 [Toctpoenue ceueHuit 1

2 KonTponbhas padota no teme "lIpsimMble U MII0CKOCTH B 1
npoctpaHcTie. [lapamienbHOCTh NPSIMBIX U IIIOCKOCTEN"

23 [lepneHMKyYIAPHOCTD NPSMOM U IUIOCKOCTH: 1
NIEPIEHIUKYJISIPHBIE IIPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble napasuieabHbIe U NEPIEHIUKYIISIPHBIE K IUIOCKOCTH 1

25 [Ipsimble napasuieapHble U NEPIEHINKYIISIPHBIE K INIOCKOCTH 1

26 IIpu3Hak NepneHMKYJIIPHOCTH MPSIMON U TUIOCKOCTH 1

27 IIpu3Hak NepneHMKYJIIPHOCTH MPSIMON U TUIOCKOCTH 1

28 TeopeMa 0 npsIMOM NEPIIEHAUKYIISAPHOU IIIIOCKOCTH 1

29 Teopema o npsiMON NEPIIEHAUKYIISIPHON IIIIOCKOCTH 1

30 Teopema 0 mpsAMON NEPIEHANKYISIPHON MIIOCKOCTH 1

31 [lepnieHIUKyNsIp U HAKIIOHHBIE: PacCTOAHNE OT TOUKH 110 1
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 TNIOCKOCTH

32 [lepnieHIUKYISIp M HAKIIOHHBIE: paccTosHUE OT TOUKH /10 1
IJIOCKOCTH, PACCTOSIHUE OT IMPSIMOM J0 TNIOCKOCTH

33 [lepnieHIUKyYNSIp M HAKIOHHBIE: PacCTOAHNE OT TOUKH 110 1
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 TNIOCKOCTH

34 [TepieHAMKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 1




IIJIIOCKOCTH, paCCTOAHUE OT HpHMOﬁ J0 IINIOCKOCTH

35 VYTl B IPOCTPAHCTBE: YIoJI MEXAY NPAMOU U TIIOCKOCTBIO

36 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ JBYTPAHHOTO yIJia

37 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ JBYTPAHHOTO yIJia

33 [leprnieH IUKYNISIPHOCTD MIOCKOCTEH: NpH3HAK
NIEPIEHIUKYJISIPHOCTH JBYX IUIOCKOCTEN

39 [leprneH IUKyYNSIPHOCTD MIOCKOCTEH: NpH3HAK
MIEPIEHIUKYJISIPHOCTH JBYX IUIOCKOCTEN

40 [lepnieHIUKyYISPHOCTD MIIOCKOCTEH: NpH3HAK
MEePIEeHIUKYISIPHOCTU JBYX TIOCKOCTEH

41 Teopema o TpEX nepHeHANKYIIApaAX

42 Teopema o0 TpEX nepHeHANKYIIApax

43 Teopema 0 TpEX nepHeHANKYIIApaAX
KonTponbnas pabota no Temam "lleprieHAMKyIIpHOCTD

44 MPSIMBIX U M10cKocTel" 1 "YTIIbl MEXIY NPSMBIMU U
MJI0CKOCTSIMU"
[TonsTe MHOTOTpaHHUKA, OCHOBHBIE PJIEMEHTHI

45 MHOT'OTPaHHUKA, BBITYKJIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOTPAaHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHd ¥ OCHOBAHUSI IPU3MBI,

46 npsiMasi ¥ HaKJIOHHAsI PU3MBbI; OOKOBAs M MOJIHAS TOBEPXHOCTh
MIPU3MBI

47 Hapvannenennnen, MPSIMOYTOJIBHBIN MTApAJUIEITIECIIAIIE] U €70
CBOMCTBa
[Mupamuja: n-yroiapHas nupaMmuia, TpaHu U OCHOBaHUE

48 MUpaMUIbI; O0KOBAsI M TTOTHAS TTIOBEPXHOCTH TUPAMHUIBI;
MpaBUJIbHAS U yCEUEHHAS] TUPaMHUIA
[IpaBUnbHBIE MHOTOTPAHHUKU: TOHATHE MPABUIBHOTO

49 MHOTOTPaHHUKA; MPaBWJIbHAS MMPU3Ma U MPABWIbHAS TUPAMH]IA;

MpaBWJIbHAS TPEYTOIbHAS MUpAMUA U IPABUILHBIN TETpadIp;
KyO




HpeHCTaBHeHI/Ie O IMPpaBUJIbHBIX MHOI'OI'paAHHUKAX: OKTA%/Ip,

>0 JOJEKa’AP U UKOCAdIP. !
CumMMeTpus B MPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEILHO TOYKH,
51 MPSAMOM, TNIOCKOCTH. DJIEMEHThl CAMMETPUH B TUPaAMUJIAX, 1
napajuiesienuneaax, MpaBuiIbHBIX MHOTOTPAaHHUKAX
59 Brruncnenue 3eMEHTOB MHOTOTPAaHHUKOB: péOpa, AMaroHalu, 1
YTJIBI
[Tnomaas 60K0BOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
53 MPSIMOM TTPU3MBI, TUTOIIAIhb OCHOBAaHUH, TeOpeMa 0 OOKOBOMU 1
MTOBEPXHOCTU MPSIMON MPU3MBI
[Tnomaap 60KO0BOM MOBEPXHOCTU M MIOBEPXHOCTH MPABUIBHON
54 MUPaMUIBI, TEOpPEMa O TIIOMATU OOKOBOM MOBEPXHOCTH 1
yCeu€HHOM MUPaMHIbI
55 KonTponbhas padbora no teme "MHororpanHuku" 1
56 [Tonsitue 06 06bEME 1
57 O6bEM nupaMuIbl 1
58 O6bEM nupamMu bl 1
59 O6bEM nupaMuIbl 1
60 O6bEM nupaMuIsl 1
61 O0BEM TTPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O0BEM TPU3MBI 1
64 KontponsHas padora no reme "O6bEMbI MHOTOIpaHHUKOB" 1
65 [ToBTOpEeHMEe, 06001IeHNE CHCTeMAaTH3alus 3HAHUA. 1
[TocTpoeHne ceueHnii B MHOTOTpaHHUKE
[ToBTOpenue, 0000IIEeHNE CHUCTEMATU3ALUS 3HAHUH.
66 BBI'—II/IC\J"IeHI/Ie PacCTOSTHUMN: MEXTy TBYMSI TOUYKAMH, OT TOUKH JIO 1
MPSIMOIA, OT TOYKH JI0 TIIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS
MPSIMBIMA
67 Hrorosast koHTpoIbHAs paboTa 1
68 [ToBTOpeHME, 0000IIEHNE CUCTEMATH3AIUS 3HAHHN. 1




Brruncnenue yrioB: MEXy CKpEeIIMBAIOLIMMUCS NPSIMBIMH,
MEXIy NPSMOM U IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXIY IIOCKOCTSAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
Jl:;-)n Tema ypoka Beero Konrposbnbie IIpakTuyeckue gggjagz?;feﬂbnme
padoThI padoThI pecypes
1 Cdepa u map: ueHTp, paanyc, IuameTp; IUIOIIa (b TOBEPXHOCTH 1
chepsl
) Bsaumnoe pacnonoxenue chepsl U INIOCKOCTH; KacaTeabHast 1
IUIOCKOCTH K cdepe; miomaab cheps
3 N3o6paxenue chepsl, mapa Ha mrockoct. CedeHus mapa 1
4 [unuaapudeckas MOBEPXHOCTD, o6£)a3y101u1/1e THHAPUICCKON 1
MOBEPXHOCTHU, OCh IWIMHIPHUECKON MOBEPXHOCTH
5 Hunuaap: ocHOBaHUS B OOKOBasi IOBEPXHOCTH, 00pa3yroIas u 1
0Cb; IJIOIIAJb OOKOBOW U MOJTHOW MOBEPXHOCTHU
N3o006paxkenne numuHApa Ha MI0CKOCTU. Pa3BépTka munuHapa.
6 Ceuenus nuimHapa (MIIOCKOCTHIO, TApAIIETFHON UITH 1
MEPIEeHIUKYISAPHON OCH LIUITUHAPA)
7 Konunyeckasi moBepXHOCTH, 00pa3yroIiue Eonnqecxoﬁ 1
MMOBEPXHOCTH, OCh U BEPITUHA KOHHYECKOH TTOBEPXHOCTH
3 Konyc: ocHOBaHME U BepIIMHA, 00pa3yIonias u OCh; TUIOIIA b 1
OOKOBOM U MOJHON MOBEPXHOCTH
9 Y ceuéHHBIN KOHYC: 00pa3yrolue 1 BBICOTa; OCHOBAHUS U OOKOBas 1
MTOBEPXHOCTh
N3006paxeHmne koHyca Ha MmI0ckocTu. Pa3BépTka konyca. CeueHus
10 KOHYca (TUIOCKOCTBIO, MapauIeIbHOW OCHOBAHUIO, U TIJIOCKOCTBIO, 1
MIPOXOIAIICH Yepe3 BEpIINHY)
11 KomOuHanust Ten BpaleHuss 1 MHOTOTPaHHUKOB 1
12 MHororpaHHHK, ONTMCaHHBINA 0KoJI0 chepsr; chepa, BucaHHAsS B 1
MHOTOTPaHHHK WJIN B TEJIO BPAMICHUS
13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOWMCTBA OOBEMOB TEI 1
14 O06bEM UIMHIpA, KOHYCa 1
15 O06BEM mapa u wionaas chepsl 1




16 [Tono6uble Tena B npocTpancTBe. COOTHOLIECHUS MEXKIY 1
TUIOMIA/ISIMH TTOBEPXHOCTEH, 00hEMAaMU MTOTOOHBIX TEI

17 KO}'I'TpOJIBHaSI pabota o Temam "Tena Bpamenus" u "OO0beMbI 1
Ten

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE 1

19 Cio>xeHue ¥ BbIYMTaHUE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YUCIIO 1

71 Paznosxenue BekTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOPaM. 1
[IpaBuno napannenenunena

2 Pemenue 3anay, CBSI3aHHBIX C IPUMEHEHHEM IPABUII IEHCTBUH C 1
BEKTOpaMHU

73 [IpsiMmoyronbHas cucTeMa KOOPJIMHAT B MMPOCTPAHCTBE. 1
Koopaunatsl Bektopa. [IpocTeiinue 3agauu B KOOpAUHATAX

24 VYron mexay BekTopamu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB 1

25 Brruncnenue yrioB Mexy NPSMBIMU U TUIOCKOCTSIMU 1

6 KoopanHaTHO-BEKTOPHBII METOJT TPH PEILIEHUN T€OMETPUUYECKUX 1
3a1a4

7 Kontponbnas 'I')a60Ta 1o Teme "BekTopbl U KOOpIMHATHI B 1
MIPOCTPAHCTBE

73 [ToBTOpeHue, 06061IeHNe U crucTeMaTh3anus 3HaHu. OCHOBHBIE 1
¢burypsl, pakThl, TEOPEMBI Kypca MIaHUMETPUHU

9 [ToBTOpenue, 06061IeHNe U cucTeMaTH3alus 3HaHuil. OCHOBHBIE 1
(burypsbl, pakTbl, TEOPEMBI Kypca TIaHUMETPUHT

30 [ToBTOpeHmEe, 0000IIEHNE U CUCTEMATU3AIIS 3HAHUH. 3a1a9n 1
TUIAHUMETPUHU H METOJIbI UX PEIICHUS

3] [ToBTOpeHme, 06001IeHNE U cUCTEMAaTH3aIUs 3HaHUN. 3a1aun 1
TJIAHUMETPUHU ¥ METOJIBI MX PEIICHHS

3 [ToBTOpenue, 060061IeHNe U crucTeMaTH3alus 3HaHui. OCHOBHBIE 1
(burypsl, pakTbl, TEOPEMBI Kypca CTEPEOMETPUN

33 Hrorosast koHTpobHAs paboTa 1

34 [ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUH 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

* Maremaruka: anrebpa U Hayajla MaTeMaTHYECKOro aHan3a, reometpus. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., Byry3oB B.®., Kagomues C.b. u npyrue, AKIioHepHOe 00IIeCTBO
«3narennbctBO «lIpocBemenune»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Caaksin C. M. I'eomerpus. [Toypounsie pazpaborku. 10—11 kmaccsl: yueo.
nocobue s oomeodpazonar. opranuzanuii / C. M. CaaksiH, B. @. by Ty30B. — .
:IIpocBemenue, 2017.— 2-e uzn., nepepad. — 232 c. : wi. (MI'Y — mikone). —
ISBN 978-5-09-043092-0.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
Tpenaxep "O06naxo 3Hanuit" Maremaruka 10,11 kmacc. OOO "®dusukon J1ad"

"4 cnam EI'D. Cpennee obiiee oOpazoBanue. YueOHBIM MOTYJIb 110 PEIICHUIO

TPYIHBIX 3aJaHMil 110 yueOHOMY npeameTy "Maremaruka(6a30Bbiid ypoBeHb)"10-

11 kimace. AO UzparensctBo "lIpocBenienne






