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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIEHOIO
CTaHAapTa CpeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHWH,
IPEIbABISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOrO0 0Opa3oBaHUS.
PeaJ'II/I3aI_II/I$I IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBJISIFOIIMUA OCHOBY [UISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OO0IIEKYIBTYPHOT O, TUYHOCTHOTO M MTO3HABATEIBHOTO PA3BUTHS TMYHOCTH OOYUAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca I€OMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH M HPOUCXOXKIACHUU
TreOMETPUYECKUX aOCTpaKIMii, COOTHOIIECHUH PEAbHOTO U HJCaTbHOT0, XapaKTepe OTPaKEHHUS
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBAaHMS B HAyYHOM I[IO3HAHUM U B IPaKTHKE
crocoOCTByeT (OPMHPOBAHHIO HAyYHOI'O MHUPOBO33PEHUS YYaIMXCs, a TakXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI afalTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpus siBisieTcss OAHMM W3 0a30BBIX TIPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUUIUIMH €CTECTBEHHO-
Hay4YHOH HampaBJIe€HHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MpbllUIeHUE, (GopMHUpyeMOe MpU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7ady eCTECTBEHHO-HAyYHOIro LHUKJIAa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsaX JesaTeabHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIHMaJIbHOrO OBITHS, (hopMa OTpaXKeHHs OKpYXKAloIEero Mupa,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHBHOTO TPEeoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUIBI YI€OHOH U TPYJOBOI
NEeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAauyecTB, IO3TOMY aKTyajbHa
3agada (OPMHUPOBAHUS y OOYYAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJITOTOBKE K IPAKTHYECKOU
NEeSITeTTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eoMmeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0meoOpazoBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOYyYaloIUXcs udepe3 obOecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHYECKUX T€OMETPHUECKUX 3HAHUH U
NelcTBUH, crienu(pUUHBIX T€OMETPUU, BO3SMOXKHOCTH YCIIEUTHOTO IIPOI0JIKEHNs 00pa30BaHus 110
CHELHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOIIMXCS
CpeIHeH IIKOJbl, HE HCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUIl HAa YPOBHE OCHOBHOI'O



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPUIO
Oosee riybOKO, €ci B JalbHEHUIIEM BOSHHUKHET HEOOXOJAMMOCTh B T€OMETPHUUECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeSTebHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (QopmupoBaHuE TPEJCTABICHUS O TEOMETPUM KaK YacTU MHPOBOH KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MMO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHHE YMEHMsI PACIIO3HABAaTh HA 4YEPTEkKaxX, MOJCNIAX U B PEAIbHOM MUDE
MHOTOTPaHHHUKU U T€Jla BpaIlCHMUS,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKEeHHIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH O MHOTOTPAHHUKAX M
Teax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aja4; (OPMHUPOBAHHE YMEHHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pacCyX JE€HHS B  XOJ€  pPELICHUS
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 ¢ IPAKTUYECKUM CONEPIKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYAIbHBIX W  TBOPYECKMX CcHOcoOHOcTell — oOywarommxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUIHOCTH MBIIITICHUS;

e (opMmupoBaHue (PYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
PEATBHBIX JKU3HCHHBIX CHUTYAlMSX W TMPH H3YUYECHUU IPYTUX YYEOHBIX TPEIMETOB,
IPOSIBJIEHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (QOopMynIHpoBaTh HUX Ha S3bIKE
FEOMETPUM M  CO3JaBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOEHHBIN
TEOMETPUUECKUN ammapar Juis pelIeHds MPaKTHKO-OPUEHTHPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLICHUBATh [TOJIYYE€HHBIE PE3YJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN
B HAayajle ero M3y4YyeHUs 3ajad, pellaeMblX Ha YpPOBHE WHTYUTHBHOTO TO3HAHUA, U
ornpenen€HHbIM 00pa30M OpraHM30BaHHAs paboOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JnesTeNIbHOCTH. Pa3BuTHE MpOCTPaHCTBEHHBIX IMPEACTABICHUM Yy ydalmuxcs B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pPeIlIeHNUs 3a/a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTIOPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOI0 COEPIKaHNUS.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukmn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHKE JTOTMUECKMX YMEHUN paclpeAesieTcsl HE TOIbKO



10 COJAEPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM oOydeHHsl Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'EOMETPUYCCKHMMHU TOHATHUSAMHU W HaBBIKAMH  OCYIIECTBISUIOCH
MOCIIEIOBATEIHbHO M IMOCTYNATENIbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacmupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun otBoAuTCs 2 yaca B Hepento B 10 kiacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS CTepeoMeTpuu. Toduka, NpsMasi, IUIOCKOCTb, MPOCTpaHCTBO. IloHATHE 00 aKCHMOMAaTHYECKOM MOCTPOCHHUU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: NEPECEKAOIUECS, NTapaJlICIIbHBIE U CKpEIIMBaroIuecs npsmslie. [lapamiensHoCcTs
IPSIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajulebHbIE NPSMBIE B IIPOCTPAHCTBE; NMAPAJIJICIIBHOCTh TPEX MPSAMBIX; MapajlIeIbHOCTh NPSAMON U
IJIOCKOCTH. YTJIBI C COHAIIPABIECHHBIMU CTOPOHAMM; YIOJ MEXKIY IPSAMBIMU B IPOCTPaHCTBE. IlapajuienbHOCTh INIOCKOCTEH: MapasulesibHbIe
IUIOCKOCTH; CBOMCTBA NapalIelbHbIX IUIOCKocTel. [IpocTelinye npocTpaHCTBEHHbIE (PUIypBl HA INIOCKOCTU: TETPa’Ip, KyO, MapajuleaenuIesn;
IIOCTPOCHUE CEUYECHUH.

[lepieHOAUKYIAPHOCTD TPAMOM M IUIOCKOCTU: IEPHEHAMKYISPHBIE IPsIMbIE B IIPOCTPAHCTBE, IpsAMBIE IapajuleibHbIE U
NEPIEHAUKYIISIPHBIE K IUIOCKOCTH, ITPU3HAK MEPIICHINUKYIIPHOCTH NPSAMON U INIOCKOCTH, TEOPEMA O NMPSMON NEPHEHANKYIIIPHON IIOCKOCTH.
VYrisl B IPOCTPAHCTBE: yroa MEXAY NPSIMOM M INIOCKOCTBIO; JABYTPAHHBIN yroOJ, JIMHEMHBIM yros AByrpaHHoro yria. [leprnenaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKM [0 IUIOCKOCTH, PpAacCTOSIHME OT MNpsAMOW [0 IUIOCKOCTH, HPOEKIMs (QUIypbl Ha IUIOCKOCTb.
IlepneH AUKYIAPHOCTD MJIOCKOCTEN: IIPU3HAK IIEPIIEHAUKYIAPHOCTU ABYX ILUIOCKOCTEN. TeopemMa o TpEX MepneHIuKyIspax.

MHoOrorpaHHuKHu

IlonsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOTPAaHHHKA, BBIIYKJIBIE W HEBBIIYKIBIE MHOTOIDAaHHMKHM; pa3BEPTKa
MHoOrorpaHHuka. IIpuzmMa: N-yrosipHas npu3ma; rpaHd U OCHOBAHMsI IPU3MBI;, IpsMas U HaKJIOHHAs MPU3MBbI; OOKOBasi U MOJIHAsl TOBEPXHOCTh
npusMmel. [lapamnenenunen, npsIMOYTOJIBHBIN MapajuleNeNANe] M ero cBoicTBa. IIMpammpa: N-yrosibHas nupamuaa, TpaHd M OCHOBAaHME
NUpPaMU/JIbl; OOKOBasl U MOJIHAS TOBEPXHOCTh MUPAMU/IbL; MPAaBUIbHAS U yCEUEHHAs MUpaMuia. DJIEMEHTHI IPU3Mbl U TupaMusl. [IpaBuibHbIe
MHOTOIPAHHUKH: TIOHATHE MTPABUIILHOIO MHOTOTPAaHHUKA; ITPAaBUJIbHASA IIPU3Ma U IIPaBUIIbHASA MMPAMHUJIA; IIPABUIIbHAS TPEYTrOJbHAs NUpamMuaa
U TpaBWIbHBINA TeTpa’np; KyO. [IpenctaBieHne O MpaBMIIBHBIX MHOTOTPAaHHHUKAX: OKTayap, AOAEKa’Ap M ukocadap. CedeHus NpusMbl U
IUPAMHUIBL.

CummeTpusi B MPOCTPAHCTBE: CHMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOW, IUIOCKOCTH. OJEMEHThl CUMMETPUM B NHpamMuiax,
napajuiejenuneax, NpaBuiIbHbIX MHOTOTPAaHHUKAX.

Brruncrienue 3n1eMeHTOB MHOTOTPaHHHUKOB: péOpa, AuaroHany, yrisl. [1nomanas 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMON
NpU3MBI, TUIONIA/b OCHOBaHMM, TeopeMa O OOKOBOW MOBEpPXHOCTH MpsiMOW mpu3Mmbl. I[lnomanbs OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH
MPaBWIBHOM MUpaMUIbl, TEOpPEMa O IO yceu€HHOM mupamuabl. [lonstue 06 o6béme. OObEM MUpaMHIbI, TPU3MBL.

[Tono6uble Tena B mpoctpaHcTBe. COOTHOLICHUS MEXKAY IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMHU MOTI0OHBIX TE.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl ydeOHoOro nmpeamera «MaTeMaTHKa» XapakTepU3yroTCs:

I'paxknanckoe BociuTanue:

c(OPMHPOBAHHOCTHIO TPAKIAHCKON TMO3UIUHN OOYdYaIOMIErocss KaK aKTUBHOIO M OTBETCTBEHHOI'O YJI€HAa POCCHKCKOTO 0OIIecTBa,
IPEJCTAaBICHUEM O MaTEeMaTUYECKHUX OCHOBaX (DYHKIMOHUPOBAHMS Pa3IMYHBIX CTPYKTYp, SBICHMH, HPOLELYpP TIPa)JIaHCKOro oOIIecTBa
(BBIOOPBI, ONPOCHI U TIP.), YMEHUEM B3aUMO/IEHCTBOBATh C COLUAIILHBIMA HHCTUTYTAaMH B COOTBETCTBUU C UX (DYHKLHMSAMU U Ha3HAYECHUEM.

IIarproTHyeckoe BOCIMTaHUE:

c(OpMUPOBAHHOCTBIO POCCUMCKON T'PaKIAHCKOW HIEHTUYHOCTH, YBAXKEHHUS K IMPOLUIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSAM POCCHMCKMX MAaT€MaTMKOB M POCCUHCKOM MaTeMaTHMYECKOM IIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHO)KEHUH B JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHUEM JYXOBHBIX IIEHHOCTEH POCCHICKOI0 Hapoja; cOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHUS,
CBS3aHHOI'O C IPAKTUYECKUM INPUMEHEHHEM IOCTH)KEHUN HAyKH M JIEATENBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOI'O BKJIaJa B IIOCTPOCHHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOIIEHUEM K MUDY, BKIIOYasi 3CTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3aj1a4, peLIeHUH, pacCyKIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHHUS TPUMEHSATh MaTeMaTHYeCKHE 3HaHUS B HHTEpecax 3/J0poBOro u Oe3omacHoro oOpa3a >KU3HH,
OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3JI0pPOBBIO (340pOBO€ MNHUTAaHWE, COAJAaHCUPOBAHHBIM PEXHUM 3aHATUH M OTIbIXA, pEryJsapHas
¢du3nyeckas akTUBHOCTb); (PU3NYECKOI0 COBEPLICHCTBOBAHMUS, IIPHU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON 1€ TETLHOCTIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K pa3InyHbIM cepaM NpopecCHOHANbHON JeATEIbHOCTH,
CBSA3aHHBIM C MAaTE€MaTUKONM M €€ NpPUJIOKEHUSIMU, YMEHHEM COBEpIlaTh OCO3HAaHHBIM BbIOOpP Oynymied mpodeccud U pealn30BbIBATh
COOCTBEHHBIE KU3HEHHbIE IJIaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTKEHUU
BCEH ’)KM3HHU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEILIEHUH IPAKTUUYECKUX 33/1a4 MaTEMAaTUYECKOM HAIIPaBIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:



c(hOpMUPOBAHHOCTHIO JKOJOTUYECKOW KYJIBTYPhl, TMOHMMAHUEM BIIUSHHUS COIMATbHO-DKOHOMHYECKUX IIPOIIECCOB Ha COCTOSTHHE
NPUPOJHON H COLMANBHOW Cpeibl, OCO3HAHHEM TJI00ATBHOTO XapakTepa 3KOJOTHYECKMX NpoOJieM; OpHEHTAlHeld Ha MPUMCHEHHE
MaTEeMATHYECKUX 3HAHWW /I pEHICHHs 3a7ad B OOJIACTH OKPYXKAIOMICH Cpebl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKA HMX BO3MOXKHBIX
MOCJIEACTBUI JJIsI OKPY>KAIOLIEH CPEIbI.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIICCTBEHHOW MPAKTUKH,
MOHMMAaHUEM MaTeMaTUYeCKOW HAyKW Kak c(epbl YeloBEYEeCKOW MeATEIbHOCTH, STanmoB €€ pa3BUTHS W 3HAYUMOCTH I Pa3BUTHS
[IMBWJIN3AITMH; OBJIAJCHUEM S3BIKOM MAaTEMATUKH M MaTEMAaTHUUECKOU KYJbTYPOU KaK CPEJICTBOM IMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISATh
MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaqMeTHbie pe3ybTaThl OCBOCHHS IPOrpaMMbl  ydeOHOro mpenmera «MaTemMaTuka» XapaKTEpPHU3YIHOTCS OBIIAJICHUEM
YHHUBEPCATHHBIMUA HO3HABAMENbHBIMU OCUCMBUIMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, VHUBEPCANbHLIMU De2YASMUGHbLMU
oeticmsusmu.

1) Vuueepcanvuvie nosnasamenvhvle Oeticmeus, oOecneuusaiom @Gopmuposanue OA306blX KOSHUMUBHBIX NPOUECCO8 0OVUAIOUWUXCS
(oceoenue Mmemoo08 NO3HAHUSL OKPYICAIOUiee0 Mupa; NPUMEHEHUe JI02UYECKUX, UCCLe008AMenbCKUX onepayutl, ymexutl pabomams ¢
ungopmayuetl).

ba3oBble JloruuyecKue aeiicTBHs:

® BBUIBJISITh U XapaKTEPH30BaTh CYIICCTBEHHBIC MPHU3HAKKM MATEMAaTHUYECKUX OOBEKTOB, MOHSATHH, OTHONICHUH MEXIy MOHSTHUSIMHU,

(bOopMyIMPOBATh OINpPEACIICHUS] MOHATUH; YCTAaHABIMBATH CYIMIECTBEHHBIM MPU3HAK KJIacCH(HUKAIMKA, OCHOBAHUS JIIsi 00O0OIICHUS U
CpPaBHEHHUS, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;

e BOCIPHHHMATH, (POPMYITHPOBATH W MPEOOPa30BHIBATH CYXKICHHS: YTBEpAUTENbHbIE M OTpPHUIATENbHBbIC, €IUHUYHBIC, YACTHHIE U

o0111e; YCIOBHEIE,

® BBIABIIATH MaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aHMMOCBS3M W MPOTHBOPEUNs B (pakTaX, NAHHBIX, HAOJIOJCHUSX U YTBEPKICHUSIX,

npeiaraTh KpUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUHIA;

e JlenaTh BBIBOJBI C HKCIIONB30BAaHHEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HMHIYKTHBHBIX YMO3AKJIIOYCHUH, YMO3AKIIFOUCHUU I10

AHAJIOTUH;

® T[POBOJUTH CAMOCTOSATEIBHO JOKA3aTEebCTBA MAaTEMaTHYCCKUX YTBEPXACHHWN (MPsSAMbIE W OT TPOTHBHOIO), BBICTPAMBATH

apryMeHTaIlnI0, TPUBOIUTE IPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KICHUS U BBIBOJIBL;



BbIOMpaTh croco0 pelieHus yueOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BapHMAHTOB pEIICHHUsA, BbHIOMpaTh Haubosiee MOAXOISIINMA ¢
y4€TOM CaMOCTOATEIbHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble nccienoBareibcKHue AeiCTBUA:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENIbCKUNA HHCTPYMEHT MO3HAHUS; (POPMYITUPOBATh BOPOCHI, (PMKCUPYIOIIUE TPOTHBOPEUHE,
npobeMy, yCTaHaBIMBATh UCKOMOE U IaHHOE, (OPMHUPOBATH TUTIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

IIPOBOAMTH CAMOCTOSTEIBHO CIIJIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTH4ECKOIo
00BEKTa, SBJICHUS, IPOLIECCA, BBISBICHUIO 3aBUCUMOCTEHN MEXKly 00BEKTaMH, SIBJICHUSMH, IIPOLIECCAMHU;

CaMOCTOSITENIEHO (POPMYIHPOBATh 00OOIICHUSI W BBIBOABI MO PE3yJbTaTaM MPOBEACHHOTO HAONIOJICHHS, HCCIIEOBAHUS, OLIEHUBATD
JIOCTOBEPHOCTb MOJTyYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 000OIICHHIA;

IIPOrHO3MPOBATh BO3MOYKHOE PA3BUTHUE MPOLIECCA, @ TAK)KE BBIIBUTaTh IPEAIIONO0KEHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH J1e(DULUTHI HH(OPMALIUHU, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIPOC U JUJIS PELICHHUs 3a/1a4H;

BBIOMPATh HH(POPMAITUIO U3 HCTOYHIKOB PA3IMYHBIX THIIOB, aHATM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(POPMALIHIO
Pa3IUYHbBIX BUJIOB U (POPM NpEACTABICHUS;

CTPYKTYpUPOBaTh MH(OPMALIKIO, IPEJICTABIATH €€ B Pa3IMUHBIX (hopMax, UILTIOCTPUPOBATH TpadudecK;

OILICHUBATh HAJEKHOCTh MHPOPMAIIMH 110 CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvnvle KOMMYyHUKamMugHbvle 0eticmeslist, 00ecnequsaron chopmuposaHHoCms COYUAIbHbIX HABbIKOE 00YVHAIOUUXCH.
Oomenue:

BOCIIPMHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUU C YCIOBUSMH U LEIAMHU OOLIEHUS; ICHO, TOYHO, 'PAaMOTHO BBIpa)KaTh
CBOIO TOUKY 3p€HUS B YCTHBIX U IUCBMEHHBIX TEKCTAX, AaBaTh MOSACHEHUS 10 XOAY PELIECHUS 33a/1a4l, KOMMEHTHPOBATh IOITY4E€HHBII
pe3yJIbTaT;

B X0/i€ OOCYXJEHHUs 3aJaBaThb BOIPOCHI MO CYIIECTBY 00CYXkJaeMOil TeMbl, MpoOJeMbl, pelaeMoil 3aJaud, BbICKa3bIBaTh HIEH,
HalleJICHHbIE HA TOMCK PEIICHUsS; CONOCTAaBIIATh CBOU CYXKJIEHUS C CYKICHHUAMHU JAPYIMX YYaCTHHUKOB JMaJIora, OOHapyKHBaTh
pa3nyre U CXOJICTBO MO3UIININ; B KOPPEKTHOM opme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,;

NPEJICTaBISATh PE3yJAbTaThl PpEHICHHUs 3aJadyM, OSKCIEPHUMEHTa, HCCIENOBaHMs, MPOEKTa; CAMOCTOATEIbHO BbIOMpaTh (opmar
BBICTYIUICHHUS C Y4ETOM 3a/1a4 NMPE3eHTAuU U 0COOEHHOCTEN ay TUTOPHH.

CoTpyaHuyecTBo:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBAa KOMAHIHOW U MHAMBHUYaIbHON pabOTHI MPHU PELICHUH Y4eOHBIX 3a[a4; NPUHUMATD 11EJb
COBMECTHOHM JI€ATENIbHOCTH, IUIAHUPOBATh OPTaHMU3ALMIO COBMECTHOH paloThl, paclpenessTe BUAbI padoT, J0roBapUBaThCA,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIFOACH;



® y4acTBOBATh B I'PYIIOBHIX opMax paboTsl (00CYkIeHUsS, OOMEH MHEHHUMH, «MO3TOBBIC IITYPMbI» M HHBIC); BBITIOJHATH CBOIO YacCTh
paboTHI M KOOPJIMHUPOBATH CBOU JEHCTBUS C IPYTUMH YCHAMH KOMAaH]Ibl; OIIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIHMI MPOIYKT 11O
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUSI.

3) Vuusepcanvuvie pecynsmusnvle Oeticmeus, obecnewusaiom @GopmMuUposanue CMbICI08bIX YCMAHOBOK U HCUSHEHHLIX HABIKOG

AUYHOCTU.

Camoopranu3anus:

® COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOMPATH CIIOCO0 PEIICHUS C YYETOM HMEIOITUXCS PECYPCOB i COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIHUH.

CaMOKOHTPOJIBb:

L] BJIaACTh HAaBBIKAMHU H03HaBaTGJH)HOI\/JI pe(i)HeKCI/II/I KakK OCO3HaHUusi COBCpHIaeMBIX I[CﬁCTBHﬁ U MBICIIUTCIIBHBIX HpOHCCCOB, nux
pe3yIbTaTOB; BIAJETh CIIOCOOAMU CAaMOIIPOBEPKU, CAMOKOHTPOJIS MpoIlecca U pe3ysibTaTa pelieHus MaTeMaTHUeCKO 3a1auu;

L] HpeIlBI/IILeTI) Tp}/IIHOCTI/I, KOTOpI)IC MOFYT B03HI/IKHYTI) HpI/I pGIHGHI/II/I 3aJa4u, BHOCUTH KOppCKTI/IBBI B ICATCIIBHOCTh HAa OCHOBC HOBBIX
00CTOSITENTLCTB, IAHHBIX, HAMIEHHBIX OIMMUOOK, BEISIBJICHHBIX TPYIHOCTEH;

L] OILICHHUBATh COOTBECTCTBHC p€3YJII)TaTa aeiaim un yCJIOBI/IﬂM, O6"I)$ICH$ITI) HpI/I‘-II/IHBI JOOCTHMIXKCHHUA HWJIN HCIOOCTHUIXCHUA pe3yJII>TaTOB
JESATEIbHOCTH, HaXOUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHATh aKCHOMBI CTEPEOMETPUH U CIICJCTBUS U3 HUX NP PEILIEHUN TE€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: NapaIEIbHOCTh U MEPHIEHAUKYIISIPHOCTD NMPSAMBIX U TNIOCKOCTEH.

KnaccuguimpoBaTs B3auMHO€E paciooKeHUE MPSMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE.

OnepupoBaTh NOHATHAMMU: JABYTPAHHBIM yroJ, TpaHy JIBYTPAHHOTO YIila, peOpo JIBYTPaHHOTO YyIJia; TUHEWHBIA YroJl IBYTPaHHOTO YIJIa;
rpagycHas Mepa JBYTPaHHOIO yrija.

OnepupoBaTh NOHATHUAMHU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBINYKJIBIH MHOTOTPAaHHUK, AJIEMEHThl MHOTOTPAHHMKA, MPaBUIbHBIN
MHOTOTpaHHHUK.

Pacnio3HaBaTe OCHOBHBIE BUIbI MHOTOTPAHHUKOB (MMpaMua; Mpu3Ma, IpsSMOYTOJIbHBINA napaisenenunes, Kyo).

KnaccugpunupoBarb MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS [UId KiacCU(UKAMKU (BBINYKIbIE M HEBBINYKJIblE MHOTOTPAHHUKY;
MPaBUJIbHbIE MHOTOIPaHHUKY; MIPSIMbIE U HAKIIOHHBIE TPU3MBI, TapaJUIeIEIUIIeIbI).



OnepupoBaTh MOHATUAMU: CEKYILas INIOCKOCTh, CE4EHNE MHOTOTPAHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3Ys METOJL CIIE/I0B.

CTpouTh cedyeHus: MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI cCBEpXy, COOKY, CHU3Y.

Pemate 3a7auM Ha HaXOXXJEHME TIEOMETPUUYECKMX BEJIMYMH MO 00paslaM WIM aJrOpuTMaM, HMPHUMEHSS M3BECTHbIE aHAJIUTUYECKHE
METO/BI MPU PEIICHUH CTAaHAAPTHBIX MaTeMaTHYECKUX 3a]ad Ha BBIYMCICHHUE PACCTOSHUM MEXIy JBYMs TOYKAaMH, OT TOYKH JIO0 HMPSIMOM, OT
TOYKH JI0 TIOCKOCTH, MEKAY CKPEIIMBAIOIIMHCS MPSIMbBIMH.

Pemate 3azauM Ha HaXOXXJEHME TNEOMETPUYECKMX BEJIMYMH MO 00paslaM WIM aJrOpuTMaM, IMPHUMEHSS M3BECTHbIE aHAJIUTUYECKHE
METO/bI IIPU PEIICHUH CTaHJAPTHBIX MaTEeMaTHUECKUX 33/1a4 Ha BBIYUCIICHHE YITIOB MEX/Y CKPEIIMBAIOLMMHUCS MPSAMBIMU, MEXIY NPSMON U
TUIOCKOCTBIO, MY IJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Bbrancnare 00bEMBI M IUIOHIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpH3Ma, NHpaMHId) C TNPUMEHEHHEM (OpMYJ; BBIYHCIATH
COOTHOILIEHUS MEX/1y IJIOLIAIIMH TOBEPXHOCTEH, 00bEMaMHU 110100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMHU: CUMMETPHUSl B MPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CUMMETPHUH; LIEHTP, OCh M IUIOCKOCTh CUMMETPUU
¢Gurypsl.

W3Bnekarh, MpeoOpa3oBbIBATh U MHTEPIIPETUPOBATH HH(POPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpax, MpenCTaBICHHYIO
Ha YepTeXax U PUCYHKAX.

[TpumeHsTh reomeTpudeckre (akThl A PEHICHUS CTEPEOMETPHUECKUX 3ajiad, MPEeANoJIaraoluX HECKOJbKO LIaroB peIleHHs, ecliu
YCIIOBHS TPUMEHEHHSI 3a]JTaHbI B IBHOU (opme.

[TpuMeHATh TpOCTEHIIME MPOTPAMMHBIE CPEICTBA W AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TPU PEIICHHH CTEPEOMETPHUECKUX
3ajad.

[TpuBOANTE MpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEpPHOCTEH B NPUPOAE M JKU3HHU, pacllo3HaBaTh MPOSIBIEHHE 3aKOHOB I'€OMETPHH B
HCKYCCTBE.

[TpuMeHSTh TOMTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJM3WPOBATh pPeajibHBbIE CUTYallMH W NMPUMEHSTHh W3YUeHHBIE TMOHSATHS B TPOIECCe
MIOMCKA PEIIeHUs] MaTeMaTU4eCKU COPMYIUPOBAHHONW MPOOIEMbl, MOJECTUPOBATh pealbHble CUTYyallUd HA S3bIKE €OMETPHH, HCCIEI0BaTh
MIOCTPOCHHbIE MOJIETH C UCIIOJIB30BAaHUEM I'€OMETPHUUECKUX MOHATUN U TEOpeM, anmapara areOpbl; pelarb NpaKTHUYECKUe 3a/1a41, CBSI3aHHBIE
C HaXOX/ICHUEM F€OMETPUICCKUX BEITMYNH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MPOrpaMmbl Bcero Konrpoarupie  Ipaxtirieckie o0pa3oBaTe/bHbIE
padoTsbI padoTsbI peCypeaI
1 BBeneHue B cTepeoMeTpuIo 10
5 [IpsiMble U TIIOCKOCTH B MTPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 HepHeHI[I/IIiyJUIpHOCTB MPSIMBIX U 12
IJI0CKOCTEN
4 VYTibl MEXAY NPSIMBIMU U TNIOCKOCTSIMH 10 1
5 MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMUsI, pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHATHS CTEPEOMETPHUH:
TOYKa, NpsIMasi, IIIOCKOCTB,
npocTpancTBo. [IpaBuia uzodpakeHus
Ha PUCYHKAX: U300paKeHHS
IUTOCKOCTEH, MapasiebHbIX MPSIMBIX
(OTpe3KOB), CeperHBI OTpe3Ka
IonsTus: ICPCCCKAOIHECCA
IIOCKOCTH, IIEPCCCKAIOIIUCCS

IpsiMasi ¥ IJI0OCKOCTh
[TonsaTHA: nepecekarommecs

IIJIOCKOCTH, IIEPECCKAOIINUCCA
npsamMas U mJIOCKOCTb

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

3HAKOMCTBO C

MHOTOTpaHHUKaMH, U300pakeHue

MHOT'OIr'paHHUKOB Ha pUCYHKaAX,
Ha IMPOCKIUOHHBIX YCPTEIKAX

HauanpHabie cBenenns o kyoe u
MAPAMUIE, UX PA3BEPTKU U
monenu. CeyeHn
MHOTOTPaHHUKOB

HauanpHabie cBenenus o kyoe u
IUPAMUIE, UX Pa3BEPTKU U
monenu. CeueHns




MHOT'OIrpaHHUKOB

10

11

12

13

[TonsATHe 06 aKCHOMAaTHYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsTre 06 akCHOMaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[Tonsatue 06 akCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMETPUU U
CICACTBUA N3 HUX

[TonsATHe 06 akCHOMAaTHYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE:
IIepeCEKaroIINECs, TapajlIeIbHbIE
U CKPEILMBAIOIINECS TIPSIMbIE

[TapamiensHOCTh NPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:
napajuiesIbHbIE NIPSIMBIE B
IIPOCTPAHCTBE; MapalIeIbHOCTb
TPEX MPSMBIX

[TapamiensHOCTh IPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:!
[TapauienbHOCT IPSIMOU U




IIIIOCKOCTH

Vel ¢ COHaIIpaBJICHHBIMHU

14
CTOPOHaMU

15 VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

16 VYros Mexay IpsMbIMU B
IIPOCTPAHCTBE

17 [TapannenbHOCTh IIOCKOCTEMH:
napajuleNbHbIE II0CKOCTH

18 CBoiicTBa napamiebHbIX
IJIOCKOCTEN
[Ipocreiimue npocTpaHCTBEHHbBIE

19 (bUrypHI Ha MIOCKOCTH: TETPAdIP,
KyO, napasuiesenumnes

20 [Toctpoenue ceueHwmin

21 Iloctpoenue ceuennii
Kontponbnas paboTa mo teme

99 "[IpsiMble U TUIOCKOCTH B
npoctpanctse. [lapamiensHOCTh
MPSIMBIX U MJI0CKOCTEN"
IlepnieH IUKYIAPHOCTD NPSMOU U

23 TUTOCKOCTH: TIEPTIICHTUKYIISIPHBIC
MpsiMbI€ B IPOCTPAHCTBE

24 [IpsiMble mapasienbHble U
MEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

o5 [IpsimMble mapaenbHble U
MEPIEHIUKYIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak neprneHuKyIspHOCTH




IIPSIMOM U TNIOCKOCTH

27

28

IIpu3Hak nepneHuKyJISpHOCTH
IIPSIMOM U TNIOCKOCTH

Teopema o npsimoit
MIEePIEeHIUKYISIPHON MJI0OCKOCTH

29

Teopema o npsamon
MEPIEHANKYISIPHON NIIIOCKOCTH

30

31

32

Teopema o npsimoit
MEePIEHIUKYISIPHON TIJIOCKOCTH

Hepl’[eHI{I/IKy.]'Iﬂp 1 HAaKJIOHHBIC!
PaCCTOAHUC OT TOYKH OO
INUIOCKOCTH, PACCTOSAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

[lepneHauKymnsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MIPSAMOM 0 IIJIOCKOCTH

33

[IepneHuKymsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MIPSAMOM 0 MJIOCKOCTH

34

[lepnenauKymnsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
IIPSIMOM 10 MIIOCKOCTH

35

36

VYTIBl B IPOCTPAHCTBE: Yroil
MEXy NMPSIMOM U TNIOCKOCTBIO

JIByrpaHHBIN yroJl, TMHEHHBII




yroJl IBYTpaHHOI'O yria

37

38

39

JIByrpaHHbIN yTOJ, JMHEHHBINA
YTOJI IByTPaHHOTO yriia
[TepnieHUKYISIPHOCTD
IJIOCKOCTEH: IpU3HAK
MEePIEHIUKYIISIPHOCTH ABYX
IUIOCKOCTEM
[leprieHIUKYISIPHOCTD
IJIOCKOCTEH: IpU3HAK
MEPIEeHIUKYIAPHOCTU ABYX
IUIOCKOCTEH

40

[lepnenuKyIsIpHOCTD
IJIOCKOCTEM: MPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

41

Teopema o Tpéx
MEPIEHINKYIApaX

42

43

Teopema o Tpéx
MEPIEHINKYIApaX
Teopema o Tpéx
NEPIIEHIUKYJIApax

44

KonTponbHas padbota no remam
"[leprieHIUKYISIPHOCTD MPAMBIX
Al

1 ockoctel" u "Yriasl Mexy
MPSIMBIMU U TUIOCKOCTAMH"

45

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOT'OTPaHHUKA, BBITYKJIBIE U




HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEépPTKa MHOTOTPaHHHKA

46

IIpu3ma: n-yronpHas npu3ma;
I'PaHU ¥ OCHOBAHUS IPU3MBI;
IpsiMasi U HaKJIOHHAs! [IPU3MBI;
OOKOBast ¥ OJTHAsI TOBEPXHOCTH
IIPU3MBI

47

48

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
NapajuleIenuIe]] U €ro CBOMCTBA

IIupamupa: N-yroapHas
NApaMu/ia, TPaHUu U OCHOBAHUE
MUpaMU/Ibl; OOKOBAs U TOJTHAS
IIOBEPXHOCTb ITUPAMU/IBI;
IIpaBUJIbHASA U YCEUEHHAS
npamMuaa

49

[TpaBuIbHBIE MHOTOTPAHHUKHU:
MOHSTHE MPABHILHOTO
MHOTOIpaHHHKA; TPaBUIIbHAS
pHU3Ma U MpaBUIbHAS MUPAMU/IA,;
MpaBUIbHAS TPEYroJbHAas
MUpaMu/Ia U PaBUIbHBIN
TeTpadIp; Kyo

50

[IpencraBnenue o mpaBUIbHBIX
MHOFOFpaHHI/IKaXZ OKTa3)Ip,
JOJIEKadAP U UKOCAdIP.

51

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTHI




CUMMCTpPUH B IIUpaMUax,
napajiiCICnuicaax, rmpaBUiIbHbIX
MHOI'OI'paHHHUKaXx

Brlunciienue 3j1eMEHTOB

52 MHOTOTPaHHHUKOB: pEOpa, 1
JMarOHANH, YTIIbl
[Tnomane 60KOBOI MOBEPXHOCTH
Y IIOJIHOW ITOBEPXHOCTHU IIPSIMOM
53 MIPU3MBI, TUTOMIA/(b OCHOBAaHUH, 1
TeopeMa 0 OOKOBOI OBEPXHOCTU
IPSIMOM IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUILHON
54 MMUPAMUBI, TEOPEMA O TLIOMIAAN 1
OOKOBOI TOBEPXHOCTH
YCEYEHHOU MUPAMHU/IBI
55 KonrtponbHas pabora no teme 1
"MHororpaHHuKu"
56 [Tonsarue 06 06bEMe 1
57 OO6BbEM upaMuIsl 1
58 O06BEM TUpaMuIbI 1
59 O0BEM mupamMuIsI 1
60 O0BEM TUpaMUIBI 1
61 O0BEM TTpU3MBI 1
62 O0BEM npu3MBbI 1
63 O0BEM TTpU3MBI 1
64 KonrtponbHas pabora no Teme 1

"O6bEMBI MHOTOTPAaHHUKOB"
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[ToBTOopenue, 0600ICHNE
CUCTeMAaTH3alusl 3HAaHHH.
[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE
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67

[ToBTOpenue, 0600IICHNE

cucTeMaTu3anus 3HaHHM.

Brrunciienue pacCTOsSHUM: MEXKIY

JIBYMsI TOUKaMH, OT TOUKH J10 1
MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH,

MEX1Y CKPEIMBaIOIIUMUCS

MPSIMBIMU

HroroBas koHTposIbHAs paboTa 1

68

[ToBTOpenue, 0600IICHNE

CUCTEMATU3ALMS 3HAHHUM.

Beruucnenue yrios: Mexay
CKPEILMBAIOIIUMHUCS TPSIMBIMH, 1
MEXy IPSAMOH U INIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHHUKA

I'eomerpus 10 knacc, Atanacsx

METOJUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

YMK 1o yueOHUKY ATaHaCsH

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET

bubnuoreka I[IOP



