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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kypca «I'eomerpus» 6a30BOro ypoBHS sl 00YYarOIUXCs
10 —11 xmaccoB pa3paborana Ha ocHOBe DenepalbHOTO TOCYAapCTBEHHOTO0 00Pa30BATEILHOTO
CTaHJapTa CpeIHEro oOmero odpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTeMAaTHUYECKOMY OOpa30BaHUIO, U TPATUINI POCCHIICKOTO OOpa3OBaHUS.
Peamuzanust  mporpamMmbl  o0ecrieUyMBAeT — OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHSI JMYHOCTH OOYYAIOLITIXCSI.

HOEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHOoCTh y4eOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEIHEro OO0IIero oOpa3oBaHHSA
00yCIIOBJIEHa MNPAKTUYECKONW 3HAYMMOCTHIO METANpPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4eHHsl T€OMETPUU B HAIPABJIEHUU JIMYHOCTHOTO Pa3BUTHS 00ydaromuxcsi, pOpMUpPOBaHUS
(GYHKIIMOHATBPHOW MaTeMaTH4YeCKONW T'PaMOTHOCTH, M3Y4YEHHUS APYTUX Y4YEOHBIX IUCIUILINH.
Pa3Butne y oOyuaromuxcs HpaBWIBHBIX IPEACTABIEHUN O CYIIHOCTH M IPOUCXOXKACHUU
FEOMETPUUYECKUX a0CTpPaKIMK, COOTHOIICHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAayKOM SIBIICHUN U IIPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAyK WU pOJIM MATeMaTUYECKOTO0 MOJEIMPOBAHUS B HAYYHOM IIO3HAHMM M B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHHUS YYalllUXCs, a TaKXKe KauecTB
MBIIUICHHSI, HEOOXOUMBIX JIJISl a1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBIsICTCS OMHUM M3 0a30BBIX IPEIMETOB HA YPOBHE CPEAHETO OOIIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTh M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
Hay4HOW HaIlpaBJIE€HHOCTH, TaK U TYMaHUTApPHOM.

Jlornueckoe MblIIJIeHHE, (OPMHUPYEMOE NpPU HM3YYEHHH OOYYaroIIMMHCS HMOHATUIHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETMOYKH JIOTMUECKUX YTBEPKIEHUH B XOJ€ PpELICHUS
reOMETPUYECKUX 3a/lady, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCIIONIB3YIOTCS MU pEIIeHHWH 337a4 €CTECTBEHHO-HAYYHOIO IMKIJIA, B YaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue opueHTHpOBaTHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
NesITeIbHOCTH YenoBeka. OpUeHTalus yelloBeKa BO BpEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUAIBHOrO OBITHSA, (hOpMa OTPAKEHHS OKPY>KAIOIIEr0 MUPA, YCIOBUE YCIEIIHOTO
MO3HAHUSA U aKTHBHOT'O npeoOpa3oBaHus JENCTBUTEIIBHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAUHSIET pa3Hble BUJIbI YUEOHON U TPYJIOBOM JEATEIBHOCTH,
SBISIETCA OJAHMM M3 NPOPECCHOHATBHO BAXKHBIX KAuyecTB, IOITOMY akTyalbHa 3ajada
dbopMupoBaHHUS y OOYyYaromIMXCS TMPOCTPAHCTBEHHOTO MBIIIEHUS Kak pPa3HOBUIAHOCTH
00pa3HOr0 MBIIUIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B IMOJTOTOBKE K MPaKTHYECKOH
JESITEIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

Llens ocBOeHMs porpaMMel yueOHOro Kypea «l'eomeTpusi» Ha 0a30BOM ypoBHE 00yUYeHHUs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 OOecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
JeicTBHUi, crienu(UUHBIX T€OMETPUN, BOZMOKHOCTH YCIIEUTHOTO MPOIOJDKEHUST 00pa30BaHUs 1O
CHELUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T€OMETPUH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM ypOBHE IMpelHa3HaueHa Ui OOydaroluXcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPyAHEHUI Ha YpPOBHE OCHOBHOI'O
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0lre MaTeMaTu4ecKue yMEHHUs, CBSI3aHHbIE CO Creln(PUKOd reoMeTprr U HEOOXOAUMBIE IS
KHU3HH B COBpeMEHHOM oO1iecTBe. Kpome 3TOro, OHu UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO



Oosee riyOOKO, €ClM B JalbHEWUIIEM BOSHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHMSIX B
npodeCcCHOHATBLHOMN 1eATETEHOCTH.

Jloctuxenue Leu OCBOEGHUS IPOrPaMMBI obecrnieunBaeTcs pelieHueM
COOTBETCTBYIOIIMX 3ajad. IIpuopuTeTHBIMM 3agauaMu OcBOeHUsi Kypca «l'eomerpunm» Ha
6a3oBoM ypoBHe B 10—11 kitaccax sSBISIOTCS:

e (opMupoBaHHE MpPEICTABICHUS O TIEOMETPUU KaK 4YacTH MHMPOBOH KYJIbTYpbl H
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHE NPEACTABICHUS O MHOIOIpaHHMKax M TeJlaX BpalleHUs Kak o
BOXHEHMIINX MaTeMaTUYECKUX MOJEISAX, MO3BOJSIOUIMX ONMCHIBATh U M3y4aTb pa3HbIE
SBJICHUS OKPY>KaIOLIEr0 MUPA;

e (opMupoBaHHE YMEHHS paACIO3HABaTh Ha YEPTEX,axX, MOJCIAX U B PEalbHOM MHUpE
MHOTI'OI'paHHMKH U TeJla BpallleHHs;

e OBJIQJICHWE METOJaMM peIIeHUS 3aJa4 Ha TOCTPOCHUS Ha  HM300paKEHUSX
IPOCTPaHCTBEHHBIX (pUTyD;

e (QopmHupoBaHME YMEHHS ONEPUPOBATb OCHOBHBIMU IOHSATHSIMH O MHOIOIPDAaHHUKAX U
TeJIaX BpallleHHsl U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHWE AITOPUTMAMH pEIICHUS OCHOBHBIX THIIOB 33/a4; (POPMHUPOBAHUE YMEHHS
OPOBOJIUTH  HECJIOXHbBIE  JIOKa3aTelbHbIE  PACCYXKACHUA B  XOJ€  pELICHHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 C IPAKTUUYECKUM COJIEPKAHUEM;

e Dpa3BUTHE MHHTEIUIEKTyaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH  OOydarommxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (dopmupoBaHue (PYHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUH: YMEHHE
pacro3HaBaTh IPOSBICHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B
peasbHbIX JKU3HEHHBIX CHUTyalUsAX M MpPH HU3YyYEHUH JPYIUX Y4YeOHBIX NpPEIMETOB,
NPOSIBJIICHUST 3aBHCUMOCTEHl W 3aKOHOMEPHOCTEH, (OpMyTupoBaTh HUX Ha S3BIKE
FEOMETPUM M  CO3/1aBaTb IEOMETPUUYECKHE MOJENIM, NPHUMEHATH OCBOCHHBIN
FeOMETPUYECKUI  ammapar JJig  pelieHus MPaKTHUKO-OPUEHTHUPOBAaHHBIX  3ajad,
WUHTEPIPETUPOBATH U OLICHUBATD [TOJIyYEHHBIE PE3YJILTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCS BKIOYEHHE B KYpC CTEPEOMETPHH B
HayaJIe ero U3y4eHus 3a/ad, pellaeMblX Ha YPOBHE MUHTYUTHUBHOTO MTO3HAHUS, U ONPEIEIEHHBIM
o0pa3oM oOpraHu3oBaHHasi paboTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOIO MU
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJIMPYET IPOTEKAaHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JlajdbHEHILIEMY H3YUEHHIO IIPEIMETA.

[Ipeamourenue oTHaércss HArMAAHO-KOHCTPYKTUBHOMY MeTOAy OOydYeHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKOU
JEeATENIbHOCTH. Pa3BuUTHE INpPOCTPaHCTBEHHBIX MPEACTABICHUM y YyYallUXcs B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET PEIleHNUs 3aa4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpOM Ha HarJsJHOCTh, a OTIEPUPOBAHUE 00Pa30M — B YCIIOBUSAX OTBJICUEHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNU.

OcHoBHBIE coaepkaTenbHble JHHUKM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukny», «IIpsiMble U IIIOCKOCTH B NMPOCTpaHCTBE», «Tena BpameHus», « Bektopsl u
KOOpJMHATHI B IPOCTPaHCTBE». PDOPMUPOBAHUE JTOTHUECKUX YMEHUH pacipeiesiieTcsi He TOJIbKO
[0 COJAEp)KaTeNIbHBIM JIMHUSM, HO W MO TrojaM oOyueHHs Ha YpPOBHE CpeIHEero oOIero
o0Opa3oBaHwUsl.

Copnepxanre 00Opa30BaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
paboueii mporpaMMbl, pacipe e IEHHBIM 110 ToAaM 00y4YeHHsI, CTPYKTYpPUPOBAHO TaKUM 00pa3om,
4yTOObl ~ OBJAJCHHE T'€OMETPUYECKUMH  TMOHSATHSMM U HABBIKAMU  OCYILECTBIISIOCH
MOCIEZI0BATENbHO M IMOCTYNATeNIbHO, C COOJIIOJIEHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIUCH B OOIIYIO CHUCTEMY T€OMETPUYECKHUX NPEACTaBICHUN 00yJaromuxcs,
pacmpsis 1 yriayouss e€, o0pasyst IpOYHble MHOXKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reometpun oTBoIUTCS 2 yaca B Henenro B 10 kimacce u 2 yac B Henenio B 11
KJIacce, BCEro 3a JiBa roga o0ydeHus - 136 y4eOHbIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ II0CKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpur. Touka, npsMasi, IIIOCKOCTh, IPOCTpaHcTBO. [lonsaTue
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosio;keHue MpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, NTapaUIeIbHbIE U
CKpemuBampomuecss npsAMslie. llapamnenbHOCTh NPAMBIX M INIOCKOCTEM B MPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IIPOCTPAHCTBE; IMApaJJICIIBHOCTh TPEX NPAMBIX; MapajuIENbHOCTh
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAaMH; YIOJI MEXKIy IpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTh  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX I0cKocTel. [IpocTeiimme mpocTpancTBEHHBIE (PUTYPBI Ha MFIOCKOCTH: TETPAdIP,
KyO, napajijienenurne;; IoCTpOeHUE CeYeHu .

[lepneHguKyIspHOCTH HPSMOM W IUIOCKOCTH:  IEPIEHIUKYJSIPHBIE IIpsSMBIE B
IIPOCTPAHCTBE, MpSMbIE NapaUICIbHBIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MNpsAMOW NEpPHEHAUKYISPHON
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YIOJd MEXAY MIPSAMOW U IJIOCKOCTBIO; IBYTPAHHBIA YIOJI,
JIMHEHHBIN YroJl ABYTPaHHOro yruia. IlepneHauKyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIYypbl Ha IJIOCKOCTb.
IlepneHquKyIspHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUIocKocTel. Teopema
0 TPEX MEPIECHAUKYIIAPaX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOIPAaHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOI'OTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yroiapHas npu3Ma; rpaHu
U OCHOBAHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas ¥ TOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYTrOJbHBIA MapaJJIEIENUIe] U ero cBorcTa. [lupamupaa: N-yroiapHas
nupamMpsia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W TMOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAsg M yceu€HHas MNHupaMuga. OJEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBuibHbIE
MHOT'OI'PAHHUKHU: TOHATHE IPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHAS IIPU3Ma U IIpaBUIIbHAS
NUpaMuJia; MpaBUiIbHas TpeyrojbHas MUpamMuia U IpaBUIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O MpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M ukocadap. CedeHus nOpuU3Mbl U
MAPaMUBL.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM, IMJIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpaMuax, apajuiejenunenax, NpaBuibHbIX MHOIOTPAHHUKAX.

Brruncienue 3neMeHTOB MHOTOIpaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60KoBOM
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIONIaJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH
MPaBWIbHON NMHUpaMuAbl, TeopeMa O IUloum@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMuIbl, IPU3MBI.

[TogoGubie Tema B mpocTpaHcTBE. COOTHOMICHHS] MEXIY IUIOMAIIMUA TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.



IIVTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3yJbTaThl OCBOCHHS IPOrpaMMbl yueOHOro mnpeamera «MareMaTuka»
XapaKTEepU3yTCs:

I'paknanckoe BocniuTanue:

c(OPMHPOBAHHOCTBIO TPAXKAAHCKOM MO3MIMK OOYydYaloOmerocss Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4IEHAa POCCHIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTHyeckoe BoCIMTaAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUNCKOMN I'pak1aHCKON MAEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
W HACTOAILIEMY POCCHICKOM MAaT€MAaTHKH, IEHHOCTHBIM OTHOLUEHHWEM K JOCTHKEHHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCUMCKOM MATEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO ATHUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoaa; c(hopMHUpPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH>KEHUN HAyKHW U JIEATEJIbHOCTBIO YUEHOIO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTH4YeCcKoe BOCIIUTAHME:

3CTETUYECKUM  OTHOIIEHHMEM K  MHUpPY, BKIIOYas  3CTETUKY  MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, PacCyk ACHUH; BOCIPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMaTHUeCKWe 3HAHUS B HWHTepecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHH U OTHbIXa, peryispHas (usmdeckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIHOPTUBHO-030POBUTEIIHHON
JEATETbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3TUYHBIM
chepam npodeccroHaTbHON NIeITeIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKMU3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHUIO B
pEIEHUH MPAKTUYECKUX 3a/1a4 MAaTEMAaTUYE€CKON HAIPaBICHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO AIKOJOTUYECKON KYJIbTYphl, MOHUMAaHWEM BJIHMSIHHUS COIMAIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM K COLMAIBHOM Cpenbl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHWUW JJISl PEIIeHHUs 3a7ay B 00JIACTH OKPYIKAIOIIEH Cpelbl, MIaHUPOBAHUS
MOCTYIKOB M OIIEHKH WX BO3MOJKHBIX MOCIEACTBHI JJISI OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMaHUEM MAaTeMaTUYeCKOW HayKu Kak cepbl
YEJI0OBEYECKOUN JEATENbHOCTH, 3TAOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3AINN;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTUKH W MaTE€MaTUYECKOM KyJIbTYpOM KaK CpPEICTBOM IO3HAHUS



MHpPa; TOTOBHOCTBIO OCYHICCTBIATE MPOCKTHYHO MW HCCICAOBATCIIBCKYIO JOCATCIBHOCTDH
WHIUBUIYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOCHHS IPOrpaMMBbl Y4eOHOTO mpeaMera «MareMaTukay
XapaKTePU3YIOTCSI OBJIAJICHUEM YHHUBEPCAJIbHBIMU HO3HABAMEIbHBIMU OCliCMEUIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
oelicmsusmu.

1) YVuueepcanvuvie nosnasamensusle oeticmsusi, obecneuusarom gopmuposanue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00YHaArOWUXcs (0C80eHUEe Memo008 NO3HAHUS OKPYIICAWe20 Mupd,
npuUMeHeHUe 102ULEeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3oBbie JlornuecKkne AeiicTBUs:

° BbIABJIATE W XapaAKTCPU30BATH CYHICCTBCHHBLIC IPHU3HAKKW MATCMAaTUYCCKHUX O6’B€KTOB,
HNOHATUH, OTHOIIEHUH MeXay HOHATHAMM; (DOpPMYyIUpOBaTh ONpPENENCHHs] MOHATHUM;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PUKAIIMU, OCHOBAHUS JJIsi 00OOIICHUS U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3a;

e BOCIPUHHUMATH, (OPMYJIHPOBATH WU TNPEOOPA30BBIBATH CYXKACHUS: YTBEPAHTEIBbHBIC M
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILUE; YCIOBHbIE;

° BBIABJIATE MATCMATUYCCKUC 3aKOHOMECPHOCTHU, B3aUMOCBA3U WU IMPOTHBOPCUMNA B q)aKTaX,
JAHHBIX, HAOJMIOACHUAX M YTBEP)KACHUAX; NpeasaraTb KPUTEPUM JJsl BBISABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

e JleNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JCIAYKTUBHBIX U WHIyKTUBHBIX
YMO3aKIYECHUH, yMO3aKIIFOUEHUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENILHO JJOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKIAEHUH (TIpsSMbIe U
OT NIPOTUBHOTI0), BBICTPANBATh apryMEHTALMIO, IPUBOJUTL IIPUMEPBI U KOHTPIIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYKICHHSI U BHIBOJIBI;

e BbIOMpaTh cnoco0® pemeHuss y4eOHOW 3ajaud (CpaBHUBaThb HECKOJIBKO BapHAHTOB
pelieHusi, BIOMpaTh HanOoIee MOIXOMSIINN C YIETOM CaMOCTOSITEIIHbHO BBIIEIEHHBIX
KPUTEPHEB).

Ba3oBble ncciieoBarejbcKue AeiicTBUA:

e HCNOJNB30BaTb  BONPOCBl  KaK  HCCIENOBATEIbCKMI ~ HMHCTPYMEHT  ITO3HAHUSA;
(dbopMyIIMpoBaTh BOIPOCHL, (PUKCHUPYIOLIHE MPOTUBOpEUUE, MpoOIeMy, YCTaHABIMBATH
HCKOMOE U aHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

e TMPOBOJIUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM OSKCIIEPUMEHT, HCCIEAOBAHUE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MareMaTHueckoro oOBeKTa, SBJIEHMs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXLy 00bEKTaMHU, SBJICHUSMH, IPOLIECCAMU;

e CaMOCTOATENIbHO (POPMYIHPOBATH OOOOIIEHHUS M BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO
HaAOJIIO/IEHUs, WCCIIEIOBaHMs, OIIEHWBATh JOCTOBEPHOCTh IOJYUYEHHBIX pPE3yJbTaTOB,
BBIBOZOB M 000OIIEHNI;

e TPOTHO3UPOBATH BOZMOKHOE Pa3BUTHUE MPOIECCA, a TAKXKE BBIIBUTaTh MPEITOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

e BbIIBJIATH Jle(i)I/IHI/ITI)I I/IH(l)OpMaIII/II/I, JaHHBIX, H€O6XOJII/IMI)IX JJIs1 OTBETA HA BOIIPOC U IJIA
pCHICHUS 3a1a4H;



BbIOMpaTh MHPOPMALMIO M3 HMCTOYHUKOB PA3JIUYHBIX THIIOB, aHAJIU3UPOBATh,
CHCTEMAaTH3UPOBAaTh M HWHTEPIPETHPOBATH HMH(OPMAIMIO PA3IUYHBIX BHIOB U (hopm
IIPEJICTaBIICHHUS,

CTPYKTYpHUpOBaTh  HMH(OpMAIMIO, TPEACTaBIATH €€ B  Pa3sIU4HBIX  (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTH MHGOPMAIMM MO0 CaMOCTOSITENFHO  C(HOPMYIHMPOBAHHBIM
KPUTEPHUSM.

2) Yuusepcanvhvie KOMMyHUKAGmMuUHble Oelicmeust, 00ecneyusarm coopMupo8aHHOCHb

COYUAIbHbIX HABLIKO6 06)/’{61}01/1/;1/{)(?6‘}1.

Oomenmne:

BOCIIPHHUMATh U (POPMYJIHPOBATH CYXJECHUS B COOTBETCTBUU C YCIOBHSIMU U LEISIMH
oOlIeHHs; $ICHO, TOYHO, TI'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
IIMCbMEHHBIX TEKCTax, AaBaTh IOSCHEHUS IO XOAY pElIeHUs 3aJadyd, KOMMEHTHPOBATH
MOJTy4YEHHBIH Pe3yJIbTaT;

B X0J/le¢ 00CYXJEeHHUs 3a7aBaTbh BOIPOCHI M0 CYIIECTBY 00CYXIaeMOU TeMbl, IPOOIEMBI,
peliaeMoii 3a/1a4u, BbICKAa3bIBaTh U], HAILIETICHHBIC HA MOWCK PEIICHUS; COTIOCTABIATh
CBOM CYXJIEHUS C CYKICHUSAMU JAPYTUX YYaCTHUKOB JUAJIOra, 0OHApYKUBATh PA3INUUE U
CXOACTBO TMO3UIUI; B KOPpeKTHOW Qopme QopMyIupoBaTh pPa3HOINIACHS, CBOH
BO3PaKEHUS;

MPEJICTaBISATh PE3yNbTaThl PEUICHHS 3a/a4yH, YKCIEPUMEHTAa, HCCIEIOBAHUS, MPOEKTa;
CaMOCTOSITENIFHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 33434 MPE3eHTAUUU U
0COOCHHOCTEH ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHMMATh U UCHOJB30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ WHAWBHUIYAIBHON pabOTHI IpU
peleHnH y4eOHbIX 3ajay; MPUHUMATh LIeJdb COBMECTHOM NESATEIbHOCTH, IIAHUPOBAThH
OpraHM3alMl0 COBMECTHOM paboThl, pachpenensarTh BHJIbI paboOT, J10roBapUBaThCH,
00CyX/1aTh MPOLIECC U Pe3yIbTaT pabOThl; 0000IIATH MHEHUS! HECKOJIBKUX JIHOACH;
y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (00CyX)aeHUsI, OOMEH MHEHUM, «MO3TOBBIC
HITYPMBI» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JpYTMMH 4JIEHaMU KOMAaH/[Ibl; OLIEHUBAaTh Ka4yeCTBO CBOETO BKJIaJa B OOLIUI MPOJIYKT MO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUS.

3) Yuueepcanvnvie pecynamuensie oeticmaust, obecneuusarom GopmuposaHue cmulc08bIx

YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranusauus:

COCTABJIATH IJIaH, AITOPUTM PELIEHUS 3aJjauu, BBIOUPATh CIIOCO0 peIIeHus ¢ yUETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH TMO3HABATENBHON pe(dIeKCHH KaKk OCO3HAHHs COBEpIIaeMbIX
JNeMCTBUH W MBICIUTENBHBIX TPOLECCOB, HMX pPE3ylbTaToB; BIAAETh CHOCO0AMU
CaMOIIPOBEPKH, CAMOKOHTpPOJI TIpoliecca W pe3yiabTaTa pPEHIeHHs MaTeMaTH4ecKou
3a]a4uu;

NpeIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NMpPH PEIICHUH 3a/1a4d, BHOCHTH
KOPPEKTHBBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX, HalJIEHHBIX
OmMOOK, BBISIBJICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJibTaTa LEAHM M YCJIOBUSAM, OOBACHATH NPUUYHUHBI
JOCTIDKEHUS WM HETIOCTHIKEHHS PE3yIbTaTOB JACATEIbHOCTH, HAXOIUTh OIIHOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, TPSAMAasi, MIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIIEJCTBUS U3 HUX MPU PEHICHUHU T€OMETPUUYECKUX
3az1ad.

OnepupoBaTh MOHATHSAMH: MapajUICIbHOCTh W MEPHEHAUKYJISPHOCTh MPSAMBIX H
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3aMMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHSATHSIMHU: JIBYTPAHHBIA YroJI, TpaHH JABYTPAaHHOTO yria, pedpo
JIBYTPAHHOIO yTjia; TMHEHHBINA yroJ ABYTPAaHHOTO YIJIa; FpaaycHas Mepa JBYTpaHHOTO yria.

OnepupoBaTh TOHSTHUSMH: MHOTOTPAHHUK, BBITYKJIBIA M HEBBIMTYKJIBIH MHOTOTPaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABUIBHBIM MHOTOTPaHHUK.

PacriozHaBaTth OCHOBHBIC BHJIbI MHOTOTPAHHHKOB (THpaMUia; MpH3Ma, MPSIMOYTOJBHBIN
napajuieNienumnes, Kyo).

KrnaccudumupoBaTth MHOTOTpAaHHUKH, BBIOMpAas OCHOBaHWS Ui Kiaccu(UKaIuu
(BBIMTyKJIbIE M HEBBIMYKIbIE MHOTOTPAHHHKHU; TPABUIbHbIE MHOTOTPAHHUKH, WpPSIMbIE H
HAKJIOHHBIE PU3MBI, TTAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATUSAMU: CEKYIIasi INIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3YsI METOJI CIIEJIOB.

CTpouth ce4eHHUs MHOTOTPAHHHKOB METOJOM CIJIEJIOB, BBIIOIHATH (BBIHOCHBIE) IJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DPUTYD: BH] CBEPXY, COOKY, CHU3Y.

Perath 3a1aun Ha HAXOXKIEHNE T€OMETPUUECKUX BETUYHH 110 00pas3iiaM MK alropuTMam,
MIPUMEHSISI U3BECTHBIC AHAJIMTUYCCKHEC METOJBI MPU PEIICHUU CTaHJAAPTHBIX MATEeMATHUECKUX
3a/1a4 Ha BBIYMCIICHHE PACCTOSHUN MEXIy BYMS TOYKaMHU, OT TOYKH JIO MPSIMOU, OT TOYKU IO
TUTOCKOCTH, MEX]Ty CKPEIIUBAIOIIMMUCS TIPSMBIMHU.

Perats 3a1aun Ha HaXOXKJIEHNE T€OMETPUIECKUX BETUYHH 110 00pa3iiaM M alropuTMam,
MIPUMEHSISI U3BECTHBIC AHAJIMTUYCCKHEC METOJBI MPU PEIICHUU CTaHMAAPTHBIX MATEeMATHUECKUX
3a/lad Ha BBIYUCIICHHE YITOB MEXIy CKPEIIMBAIOIMIMMUCA MPSMBIMHU, MEXAYy MpsIMOU U
TUTOCKOCTBIO, MEXK/TY TNIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeruncnsate 00bEMBI U TITOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPAMUJIA) C
npuMeHeHHeM (OpMYJ; BBIYHCISATH COOTHOIIEHHUS MEXIy IUIOIAASMUA TTIOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSAMH: CHMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh W IIIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekath, MpeoOpa3oBbIBATE U HHTEPIPETUPOBATH WHPOPMAIIHIO O TPOCTPAHCTBEHHBIX
reOMeTpPHUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekaX U PUCYHKaX.

[TlpumeHsTp reoMeTpudeckne (GakThl I PEHICHUS CTEPEOMETPUYECKHX — 3anad,
MPEONIarafoIINX HECKOJBKO IIIaroB PEUICHHs, €CI YCIOBUS MPUMEHEHHS 3aJaHbl B SBHOU
dbopwme.

[TpuMeHsTh MpOCTEHINe MPOrpaMMHBIE CPENICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[IpuBOIUTE TpHUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TPUPOJE U KU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TONyYeHHBbIE 3HAHWS Ha TMPAKTUKE: aHATM3UPOBATh peallbHbIE CUTYallud H
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IMOWCKA  pEIIeHUS  MaTeMaTHYeCKH
chopMyIUpPOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEaTbHBIE CHUTYyallMd Ha S3BIKE TEOMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHUEM T'€OMETPUYECKUX TOHATUH U TEOpeM,



arrmapara anre6pbl; peuiaTh MPAKTUYCCKUEC 3aaa4u, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUUCCKUX
BCJIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBoyacoB JJIeKTPOHHbIE
HaumenoBaHue pa3iesioB U
Ne i/ (ungposbie)
TeM NMPOrpaMmbl Bcero = KonTpouabnbiepadorbl  IIpakTuyecknepadtoThl
o0pa3oBaTe/bHbIEpeCypChI
1 BBenenue B cTepeoMeTpuIo 3 1
2 [TapamiensHOCTE  mpsAMBIX U 14 1
IIJIOCKOCTEN
3 IleprieHIMKYJIAPHOCTL NPSAMBIX U 17 1
IJIOCKOCTEN
4 MHoOrorpaHHuKu 19 1
5 Bexkrops! B mpocTpaHcTBe 11 1
6 [ToBTOpeHME 4 1
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOIT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KosanuyecrBouacos
Hdara JIeKTPOHHBbIENU(PPOBHIEO
n/ Tema ypoka Kontpoabubie IIpakTHnueckue
Bcero HU3y4eHust Opa3oBaTeJibHbIEpecypchl
n padoThI padoThI
1 IIpenmer crepeomeTpusi. 1
AKCHOMBI CTEPEOMETPHH.
2 CiiencTBUS U3 aKCUOM 1
Penrenue 3ayad. 1
4 [TapasnenbHbIe IPIMBIE B 1
IIPOCTPAHCTBE.
5 [TapamienbHOCTB TpexX NMPSAMBIX 1
B IIPOCTPAHCTBE
6 [TapauienbHOCTD IPAMOMN U 1
IJIOCKOCTH.
Pentenue 3amay mo teme
7 "TlapaninenbHOCTh NPSMBIX, 1
psIMOM U TJIOCKOCTH."
8 CKpeImnBarommecs npsmble 1
9 VYIiel ¢ co HanpaBIEHHBIMA 1
CTOpOHaMU
10 Vrom mexay npsaMbivMu 1
Pemenune 3anau no teme
11 | "BzaumHoe pacmonoxeHue 1

IPSIMBIX B IIPOCTPAHCTBE. YTOJ




MEXy IByMsI IPSIMBIMU".

12 | TapamnensHble MIOCKOCTH

13 CaoiicTBa ?apannenbﬂmx
TUIOCKOCTEH.

14 Pemenne 3anau.

15 | Terpasnp u nmapamnenenumnes

16 3amgaun vHa MOCTPOCHHUE
CeUeHH
KontpomnpHas padora Ne 1 o

17 teme "llapasienbHOCTh
MPSMBIX U IJIOCKOCTEH"
AHanu3 KOHTPOJIBHOM PabOTHI.

18  [lepneHauKyasipHbIE IPSIMBIE B
IIPOCTPAHCTBE.

[TapannenbHble IpsSMBbIE,

19  nepneHAMKYISpHBIE K
IUIOCKOCTH.

20 TIpusHak nepHeHIUKyISPHOCTH
IIPSIMOM U TUIOCKOCTH.
Teopema o npsmMon,

21  neprneHIUKYJISIPHON K
IUIOCKOCTH

22  Pemenue 3a1ad .

23 PaccrostHue ot Touku 10
IUIOCKOCTH

24 Teopema o Tpex
nepIeHINKYIsIpax

25 VYrosi Mexay mpsAMOu u




26

27

INJIOCKOCTBIO

Pemenue 3amad mo reme
"IlepnenguKkymnsap u
HAKJIOHHBIE. YTOJI MEXIy
IPSIMOM U IJIOCKOCTHIO".

JByrpannsiii yron.IIpusnak
NEPIIEHIUKYISIPHOCTH JIByX
IJIOCKOCTEN

28

29

JByrpannsiii yron.IIpusnak
NEePIEeHIUKYIIPHOCTH JIByX
IUIOCKOCTEN
[IpsiMoyronbHbIi
napajuiesIenunes

30

31

[IpssmoyronpHbII
napajuiesIeuIes

Pemenune 3amad no teme
"JIByrpaHHBbIi yroa".

32

33

Pentenue 3amad mo reme
"IlepnieHIUKYASAPHOCTH
ILUIOCKOCTEH .

Pemenue 3amad no teme
"JIByrpaHHBIH yroJl.
[lepieHIUKyIIPHOCTD
IJI0CKOCTEN"

34

35

KontponrHnas pabora Ne 2 o
teme "llepneHauKyIsIpHOCTh
MPSMBIX U MJIOCKOCTEMN"

AHanu3 KOHTPOJIBHOM paboTHI.
[TonaTue MHOTOrpaHHUKA

36

ITpuzma




Perienue 3agad 1mo reme

37 "TIpuzma" !

38 Pemenue 3amad mo reme 1
"IIpuzma"

39  Tlupammupga 1

40  TIpaBusbHas nupamuaa 1

41  VYceuennas nupamuga 1

42 Vceuennas nupamuaa 1

43 Pemenue 3anau no reme 1
"Iupamuga”

44 Pemenne 3anaq no reme 1
"Tlupamuna”

45 | CumMeTpus B IIPOCTPAHCTBE 1

16 [ToHATHE TPaBUIBHOTO 1
MHOTOTpaHHHKA.

47 ONEeMEHTB CHMMETPUU 1
IPaBUIbHBIX MHOTOTPAaHHUKOB.

48 Pentenue 3amaq mo reme 1
"IIpaBriIbHBIE MHOTOIPAaHHUKH"

49 Pemenue 3amad no teme 1
"IIpaBriIbHBIE MHOTOIPAaHHUKHA"

50 Penrenue 3amay mo reme 1
"[Inpamua u npuzma"

51 Pemenue 3anau no reme 1
"Ilupamuna u npuzma"

52 Penrenue 3amay mo reme 1
"IMupamuna u npuzma"

53 Kontponbhas pabota Ne 3 o 1

teme "MHororpaHHuku"




[Tonsatue BexTopa. PaBeHcTBO

54 1
BEKTOPOB.

55 CrnoxeHre U BBIYUTAHHE 1
BEKTOPOB.

56  CymMma HECKOJIBKHX BEKTOPOB.

57  VMHOXEHHWE BEKTOPA Ha YMCIIO.

58 Pemenue 3amad mo reme 1
"Bektopsl B mpocTpaHcTBe"

59  KomruiaHapHbIe BEKTOPBI

60  IIpasuno napamnenenunena.

61 Paznoxxenue BekTopa 1o Tpem 1
HEKOMILIAaHAPHBIM BEKTOPaM.

62 PaznoxxeHne BekTopa o Tpem 1
HEKOMIUIaHAPHBIM BEKTOPAM.

63  Pemenue 3amad. 1
KonTposnbHas padora Ne 4 o

64  Teme "Bekrtopsl B 1
npocTpaHcTBe"
AHann3 KOHTPOJIbHON PabOTHI.

65 [TapamenbHOCTB U 1
HEePICHIUKYISIPHOCTD MPSIMBIX
Y IJIOCKOCTEN

66  MuororpaHHuKH

67  Urorosas KOHTpoIbHas paboTa

68 AHanu3 KOHTPOJIBHOM paboThI

OBUIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME







