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NNOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma ydyebHoro kypca «I'eomerpusi» 6a3oBoro ypoBHs i oOydaromuxcs 10 —
11 kmaccoB pazpaborana Ha ocHOoBe DeaepanbHOTO roCyIapCTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa
cpenHero obmiero o0pa3oBaHMsl, C YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUH, MPEABABISIEMBIX K
MaTeMaTHYECKOMYy O0Opa30oBaHUIO, U TPATUIINI POCCHHCKOTO 00pa3oBaHus. Peanusamnmsi mporpaMMbl
oOecrieunBaeT OBJIAJCHUE KIOYEBBIMUA KOMIIETEHIUSIMHU, COCTABIIAIOIIMMU OCHOBY ISl CAMOPa3BUTHS
U HCIPCPBIBHOI'O 06pa3013aH1/151, OEJI0CTHOCTD O6H_[eKyJIbTypHOFO, JIMYHOCTHOI'O M IIO3HAaBATCJIBHOI'O
Pa3BUTHUS JTUYHOCTU 00YYaIOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOTO Kypca T€OMETPHH Ha YPOBHE CpeaHero o0miero oOpa3zoBaHust 00yciIoBIeHA
MPAKTUYECKONH 3HAYUMOCTHIO METANpPEAMETHBIX U MPEAMETHBIX PE3yJlbTaTOB OOyUEHUs TEOMETPHUH B
HaNpaBICHUU  JIMYHOCTHOTO  pa3BUTHS  oOydarommxcs, (HopMUpOBaHHS  (YHKIHMOHAIHHOM
MaTeMaTUYeCKON IPaMOTHOCTH, U3YUEHHUs IPYruX y4eOHbIX AUCUUIUIMH. Pa3BuTue y oOyuaromuxcs
NPaBWIBHBIX TMPEJICTABICHHA O CYIHOCTH UM MPOHCXOXKICHUU TE€OMETPHUECKUX aOCTpaKIuii,
COOTHOILIEHUH PEANbHOTO M UJICABHOI0, XapakTepe OTPaKeHHs] MaTeMaTHUYeCKOH HAYKOW SIBJICHUM U
IPOIIECCOB PEATBbHOIO MHpA, MECTE T'€OMETPHM B CHCTEME HAyK W POJIH MaTeMaTHYECKOTO
MOJICJIMPOBAaHUS B HAYyYHOM IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YyYalUXCs, a TaKKE KAueCTB MBIIUICHHUS, HEOOXOAWMBIX JJIS aJanTaldd B
COBPEMEHHOM OO0I1IeCTBE.

['eomeTpus siBNsieTCS OHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO O0IIETro 00pa3oBaHus,
Tak Kak o0ecreynuBaeT BO3MOXXKHOCTh M3yU€HHUS KaK JUCIMIUIUH E€CTECTBEHHO-HAyYHOM
HAIpaBJICHHOCTH, TaK U TYMaHUTAPHOH.

Jloruueckoe MplluieHUe, HOopMHUpyeMOe MPU HU3YUCHHH OOYYaAIOIIUMUCS TMOHSTHIHBIX OCHOB
TE€OMETPUH W TOCTPOSHHUH IIETIOYKH JIOTUYECKUX YTBEPXKICHHH B XOJI€ PEUICHUS T€OMETPUYECKHUX
3a/1a4, YMEHHE BBIABUTATh U OMPOBEPraTh TUMOTE3bl HETMIOCPEICTBEHHO HCIOIB3YIOTCSA MPHU PEIICHUN
3aJa4 €CTeCTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH U3 Kypca (PHU3UKH.

YMeHue OpHeHTHPOBATHCA B MPOCTPAHCTBE WMIPaeT CYIIECTBEHHYIO POJb BO BCEX 00IACTSIX
NesITeIbHOCTH 4YeoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHM M IPOCTPAHCTBE — HEOOXOIMMOE
YCIOBHE €ro COLMAIbHOTO OBITHS, (OpMa OTpa’keHHsI OKPY)KAIOLIEro MHUpPA, YCJIOBUE YCIIEHUIHOTO
MO3HAHUSI M aKTHUBHOTO TPEoOpazoBaHMs ACUCTBUTENbHOCTH. OTepUpOBaHHE MPOCTPAHCTBEHHBIMH
oOpa3zamMu O0BEIMHSAET pazHble BHUABI Y4€OHOW W TpPYHOBOM [EATENbHOCTH, SBISETCS OJHUM W3
npoecCHOHABHO Ba)XXHBIX KAa4yeCTB, MO3TOMY aKTyajbHa 3ajaya (OPMUPOBAHUSA y O00yYaromIMXCs
MPOCTPAHCTBEHHOTO MBINUICHUS] KaK pPa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS] — CYIIECTBEHHOTO
KOMITOHEHTa B TIOATOTOBKE K MPAKTHYECKOH eI TETPHOCTH TT0O MHOTHM HAIPaBJICHUSIM.

Llens ocBoeHHUs TporpaMMbl yueOHOro kypca «l'eomeTpusi» Ha 6a30BOM ypOBHE OOy4YEHHS —
o0meoOpa3oBaTelbHOE H  OOMIEKYJABTYPHOE pa3BUTHE OOydYalOIIMXCs dYepe3  0OecredeHue
BO3MOXXHOCTH TMPHOOPETEHUS U WCIOJIH30BAHUS CHUCTEMATHUECKUX TEOMETPHUECKUX 3HAHUH U
NeWCTBUH, Crelu(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCIEIIHOTO MPOAOIDKEHHsT 00pa30BaHUS IO
CHEIMAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAHHEM F€OMETPHH.

[Tporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE IpenHA3HAUeHa JJIsl OOYJAIOUIMXCs CpeaHen
IIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPYJTHEHUN HA YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHusl.
Takum o00pa3om, oOywaromuecs Ha 0a30BOM YPOBHE JODKHBI OCBOWTH OOIIME MaTeMaTHUYECKHE
YMEHHUsI, CBSI3aHHBIE CO CHEMU(PUKONH TEOMETPUM W HEOOXOAMMBIE /sl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YyYHUTh T'€OMETpPHIO OoJiee TIIyOOKO, €Clii B
JMAIBHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TE€OMETPHUYECKHX 3HAHUSX B NPOodecCHOHATHHOU
JeSITeIbHOCTH.

JlocTikeHre LeNd OCBOCHHMS IpPOrpaMMbl 00ECIEUMBACTCS PEIICHHEM COOTBETCTBYIOIIUX
3amau. [IpuopuTeTHRIMU 3ama4amMu OCBOCHHsI Kypca «l'eomerpum» Ha 06azoBoM ypoBHEe B 10—11
KJIaccax SIBISIOTCS:

e (QopmupoBaHUE MPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KyJIbTYPhl U OCO3HAHHE €€

B3aMMOCBSI3H C OKPYXKAIOIIIM MUPOM,;



e (opMupOBaHME NPEACTABIECHUS O MHOIOIpDAaHHMKAaX M TejJaxX BpAIEHUs KaK O BaKHEHIIMX
MaTEMAaTHYECKUX MOJENAX, IO3BOJSAIONIMX ONKCHIBATH M H3Yy4aTh pa3HbIC SBJICHUSA
OKPY’KalOLIero MUpa;

e (opMupoBaHME YMEHHUs paclloO3HaBaTb Ha 4YepTekaxX, MOJCNIAX M B PEAIbBHOM MHUpE
MHOT'OTPaHHMKU U TeJla BPaLICHHUS,

® OBJIQJICHHE METO/IaMU PEIICHUS 3ajau Ha MOCTPOCHUS Ha N300paKEHUSIX MIPOCTPAHCTBEHHBIX
buryp;

e (opMupOBaHHE YMEHHUs ONEPUPOBATH OCHOBHBIMU IOHATUSIMHM O MHOTOTPAHHUKAX MU TeNax
BpAILCHUS U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIQJICHWE QITOPUTMaMHU pEUICHUS OCHOBHBIX THIIOB 3ajad; (OpMHUpOBAaHHE YMEHHS
IIPOBOAMTDH HECIIOKHBIE JOKA3aTEIIbHBIE PACCYKJIEHUS B XOJI€ PEIICHUSI CTEPEOMETPUUECKUX
3aJa4 U 33[a4 ¢ IPAKTUYECKUM CONEPIKAHUEM;

® pa3BUTHUE MHTEUIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00y4aroIuXcsl, I03HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KpUTUYHOCTH MBIIUICHMUS,

e (dopmupoBaHue (QYHKIMOHATBHON TPAMOTHOCTH, pEJIEBAHTHOH TE€OMETPHH: yMEHHE
pacno3HaBaTh IPOSIBICHUS T€OMETPUUYECKUX IOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CHUTyalUsX M MpPU HU3YYEHUM JpPYI'HX Y4eOHBIX HpPEIMETOB,
IPOSIBJIICHUS] 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (POPMYIHPOBATH UX HA SA3BIKE TEOMETPUH H
CO3aBaTb F€OMETPUUECKUE MOJIEIH, IPUMEHATh OCBOCHHBIN T€OMETPUYECKUN anmapar s
pelIeHUs TPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLICHUBATH [1OJIyYE€HHBIE
pE3yJIbTaTHI.

OTnUuYuTENBHON OCOOEHHOCTBIO MPOTrPaMMbl SIBJISETCS BKIIOUEHHUE B KypC CTEPEOMETPUU B
Hayaje €ro M3y4eHus 3aznay, pellacMbIX HAa YPOBHE WMHTYUTUBHOI'O IIO3HAHMS, W OIPEIEIEHHBIM
o0Opa3oM opraHu3oBaHHass pa0oTa HaJ HHUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTMYECKOIO H
IIPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHNE MHTYUTUBHBIX IPOLECCOB, MOTUBUPYET K
JabHENIIEMY U3YYEHHUIO MPEIMETA.

[Ipeamourenue oOTHAETCs  HATAAHO-KOHCTPYKTMBHOMY METOQy OOy4YeHHs, TO €cTb
TEOPETUYECKHE 3HaHMS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKON
JEATENBHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX INPEACTABICHUN y ydaluxcs B Kypce CTEPEOMETPUU
IPOBOIUTCS 3a CYET pEUIeHHs 3aJad Ha CO3JAaHHME IIPOCTPAHCTBEHHBIX 00pa3oB M 3agad Ha
ONEpUPOBAHUE TPOCTPAHCTBEHHbIMU oOpa3amu. Co3nanue oOpa3a MPOBOAUTCS C OMNOpPOH Ha
HarJsJHOCTh, @ ONEpUPOBaHHE 00pa3oM — B YCIIOBUSX OTBJEYEHHUS OT HArJsSAHOCTH, MBICIEHHOIO
W3MEHEHHUS €r0 UCXOAHOTO COAEPKAHUS.

OcHOBHBIE coaepKaTenbHble TMHUM Kypca «['eomerpun» B 10—11 kiaccax: «MHOrorpaHHUKN»,
«[IpsiMple W TUIOCKOCTH B IpocTpaHcTBe», «Tema BpamieHus», «BekTopel UM KOOpPAHWHATH B
npocTpaHcTBe». DOpMHpOBAaHME  JIOTMUECKMX  YMEHMM  paclpenensieTcss He  TOJBKO  I10
COJIeprKaTeNIbHBIM JIMHUAM, HO U IO rojiaM 00y4YeHUs Ha YpOBHE CPEHEro 00IIero 0opa3oBaHusl.

Copneprxanre o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3ylbTaTaM OCBOEHHUS paboueii
IPOrpaMMBbl, pacHpeleN€HHBIM IO TOoAaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TakuM 00pa3oM, 4YTOObI
OBJIAJICHUE TEOMETPUUYECKMMM IMOHATUSIMHM W HaBbIKAMHM OCYIIECTBISAJIOCH IOCIEAOBATENBHO U
MOCTYNATeNbHO, ¢ COOTIOACHUEM MPHUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUYAINCH B
OO0IIyI0 CUCTEMY T€OMETPUUYECKUX MPEICTABICHUH 00YyJatOLIMXCsl, pacIupsist U yriyossist e€, oopa3ys
MIPOYHBIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIJIAHE
Ha usyuyenue reomerpun otBoauTcs 2 yaca B Heaento B 10 kimacce u 2 yaca B Hepenmo B 11
KJ1acce, BCEro 3a JiBa roga oOydenus - 136 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
11 KUIIACC

Tesa BpaleHus

[MunuHapuyeckas  MOBEPXHOCTb,  OOpa3yollue  IWIMHIAPUYECKOM  MOBEPXHOCTH,  OCh
WIMHAPHUYECKOW MOBEpXHOCTU. LIumuHAp: ocHOBaHUS M OOKOBas MOBEPXHOCTh, OOpa3yrolias U OCh;
IUI0MIa/1b OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yrolue KOHUYECKOH MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOM
noBepxHocTu. KoHyc: ocHOBaHume M BepuIMHa, OOpa3yomias M OCh; IUIOHIaJb OOKOBOM M MOJIHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolIre U BEICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, TuaMeTp; Iouaab noBepxHoctu chepsl. BzanMmHoe pacnonoxxenue
cdepsbl U TIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; IIomanb chepsbl.

N300paxenue Ten BpalleHus Ha II0CKOCTH. Pa3BépTka nunuHapa 1 KOoHyca.

KoMmOuHammu e BpanieHusl # MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIN 0KOJIO cepsl; cdepa,
BIIMCAHHAS! B MHOTOI'PAHHUK, WJIA TEJIO BPaLICHUS.

[Tonsitue 06 o6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSIMOYTOIHHOTO
napasuienenunena u cueAactsus u3 He€. O0bEM nuIMHApa, konyca. O0bEM mapa u miomaas chepsol.

[TonoGHble Tena B mpoctpancTBe. COOTHOIICHHS MEXIY IUIOIAASIMHU TOBEPXHOCTEH, 00BEMaMu
[MOAOOHBIX TEIL.

Ceuenuss uunuHzapa (mapajuieibHO U HEPHIEHAUKYISPHO OCH), CE€YEHMsI KOHyca (mapajienbHOe
OCHOBAHUIO U MPOXOJIlee Yepe3 BEPIINHY), CEUSHHUSI 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocty U B npocTpancTBe. ClI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha 4ucio. PasnoxkeHne BekTopa Mo TpEM HEKOMIUIAHAPHBIM Bekropam. [IpaBuiio mapamienenwumnena.
Pemenue 3amad, cBA3aHHBIX ¢ MPUMEHEHUEM IpaBWI ACHCTBUM ¢ BekTopamu. [IpsmoyrosnpHas cucrema
KOOpAMHAT B npocTtpancTtBe. KoopaunaTtel BekTopa. IIpocreiimme 3amaum B KOOPAMHATAX. YTOJ MEXKIY
BeKTOpaMH. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB. BhIunciaeHne yriioB Mexay NpsIMBIMU U MJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUH F€OMETPUYECKHX 3a/1a4.

IIVTIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbHI

JIMyHOCTHBIE ~ pE3yNbTaThl OCBOEHHMS  MPOrpaMMbl  ydeOHOro mpeamera  «MaremaTHka»
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKON MO3MIMHM O00YyYarollerocs Kak aKTUBHOTO M OTBETCTBEHHOIO
YJIeHa POCCHUIICKOro 0OlIecTBa, NPEACTAaBICHHEM O MaTeMaTUYeCKMX OCHOBaX (DYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUN, IPOLEAYpP IPa’kJaHCKOTo oO0IIecTBa (BHIOOPHI, ONMPOCH! U Tp.), YMEHUEM
B3aUMO/ICHICTBOBATh C COLMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSAMHU M Ha3HAYEHUEM.

I[IaTpuoTnyeckoe BocUTAHME:

c(OPMHPOBAHHOCTBIO POCCUHUCKON TIpa)TaHCKOW WIACHTUYHOCTH, YBXKEHUS K TNPOLUIOMY U
HACTOALIEMY POCCHUICKOM MaTeMaTHKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHIKEHUSIM POCCUHCKUX
MaTEMAaTUKOB M POCCHUMCKOW MaTeMaTHYECKOW ILIKOJIbI, K MCIOJb30BAaHUIO 3TUX JOCTHKEHUH B APYTrUX
HayKax, TEXHOJIOTHX, chepax 3KOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HaHMEM JIyXOBHBIX ILIEHHOCTEHl POCCHHCKOro Hapona; c(hOpMUPOBAHHOCTbIO HPABCTBEHHOI'O
CO3HAHMS, STUYECKOIO IOBEJEHUS, CBSI3AHHOTO C IPAKTUYECKUM IPUMEHEHHUEM JOCTH)KEHUN HAyKH U
NESITEIbHOCTIO YUEHOT0; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOEHUE YCTONUNUBOIO OYyayIIEro.

JcTeTHYecKoe BOCIIUTAHHUE:

JCTETUYECKUM OTHOLIEHHEM K MHpY, BKJIIOYAs 3CTETHKY MaTeMaTHYEeCKMX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/]a4, PEUICHUH, PACCYKACHUH; BOCTIPUMMYUBOCTHIO K MATEMAaTHUECKUM acleKTaM Pa3InIHbIX
BUJIOB UCKYCCTBA.



Du3nyecKoe BOCIIUTAHME:

c(OpMUPOBAHHOCTHIO YMEHHS NPHUMEHATh MaTeMaTHUYecKWe 3HaHUs B HMHTEpecax 3/I0pOBOTO U
0e30macHOro o0pa3a >KW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO (3J0pOBOE MHTAHHE,
cOamaHCUPOBAHHBIM PEKUM 3aHATHI W OTAbIXA, peryispHas (u3nueckas aKTUBHOCTb); (U3UYECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN ACSTEIBHOCTHIO.

TpyaoBoe BocliMTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOWS; WHTEPECOM K Pa3IUYHBIM cdepam
pohecCuOHANBHOM NeSTEIbHOCTH, CBI3aHHBIM C MATEMAaTUKON U €€ MPHIOKEHUSIMH, YMEHUEM COBEpIIATh
OCO3HAaHHBIM BBIOOp Oynymeld mpodecciu W peann30BbIBATH COOCTBEHHBIC IKU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4YEeCKOMY OOpa30BaHUIO U CaMOOOPAa30BaHUIO HAa MPOTSHKEHUU
BCEU KU3HU, TOTOBHOCTHIO K AaKTUBHOMY YYaCTHUIO B PEHICHUHM MPAKTHUUECKHX 33Jla4 MATeMaTH4eCKOU
HaIpPaBJIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBIO ~ DIKOJIOTUYECKOM  KYJIbTYphl,  MOHMMAaHHEM  BIUSHUS  COLIUAJIBHO-
HKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJAHOM M COLMAIBHOW CpPEeJlbl, OCO3HAHUEM TJI00AIBHOTO
XapakTepa HKOJIOTMYECKUX TMpoOJieM; OpUEHTAIlMell Ha NpUMEHEHHEe MaTeMaTH4YeCKUX 3HaHWM A
pelieHust 3a7a4 B 00JacTH OKPY’KAIOIIEeH Cpe/bl, MIIAHUPOBAHUS MOCTYNKOB M OLICHKH WX BO3MOXKHBIX
MOCIIEACTBUM JIsI OKPYXKAIOUIEH Cpeibl.

LeHHOCTH HAYYHOT0 MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIECTBEHHOW TMPAKTHKH, IOHUMAaHHEM MAaTEeMATHYECKONH HayKd Kak CcQepbl YeIOBEYCCKOM
NESITENIbHOCTH, 3TAloOB €€ Pa3BUTUS M 3HAYMMOCTHU IS Pa3BUTUS IMBWIM3AIMH, OBIAJECHHUEM SI3BIKOM
MaTEMaTUKH U MAaTEMaTUYECKON KYJIbTYPOU KaK CPEICTBOM MO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIISITh
MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI
MeramnpenMeTHble  pe3yabTaTbl  OCBOGHHs  MpOrpamMMmbl  ydeOHOro mpenmera «MaremaTuka
XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAMENbHBIMU OCUCMBUAMY, VHUBEPCANbHBIMU
KOMMYHUKAMUBHBIMU OElICIBUAMU, YHUBEPCAIbHLIMU PEYIAMUBHLIMU OeUCMBUIMU.
1) Vuusepcanvnvie nosnasamenwsnwie Oeticmseus, obecneyusaiom @opmupoganue 6a308bix
KOSHUMUBHBIX NPOYECCo8 00yHaoumuxcs (0c8oeHue Memoo08 NO3HAHUS OKPYHCAIOWe20 MUpa, npumeHeHue
JI02UYEeCKUX, UCCTIe008aMeENbCKUX Onepayull, ymeHui pabomams ¢ ungopmayuel).
Ba3oBble joruveckue aeicTBUA:
® BBUIIBJISATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHUYECKHX OOBEKTOB, MOHATHM,
OTHOIIEHUH MEXJy HOHATUAMH; (OpPMYyIUpOBaTh ONpEAETCHUs NOHATHI; YyCTaHABIHMBATh
CYIIECTBEHHBIN TPU3HAK KJIACCH(HUKAINU, OCHOBAHUS s 000OIICHUS U CpaBHEHHUS, KPUTEPUHU
POBOJIUMOI0 aHAJIN3a,;
® BOCIPUHUMATH, (OPMYJIHPOBATE W MPEOOpPA3OBBIBATH CYXKICHUS: yTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIIBJISATH MAaTEMAaTUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTUBOpEUHs B (hakTax, TaHHbIX,
HaOJIOCHUAX U YTBEPXKIEHUSAX; NpEeJlaratb KPUTEPUU ISl BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e JenaTb BBIBOJABI C HCIIOJB30BAaHHEM 3aKOHOB JIOTMKU, JAEAYKTUBHBIX UM HWHIYKTHBHBIX
YMO3aKITIIOYeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

® [POBOJUTH CaMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMaTHUECKUX YTBEPXKICHUH (IpsMble U OT
IPOTHBHOTO), BBICTpaMBaTh aPryMEHTAIMIO, MPHUBOAUTH MPUMEPHl M  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHSI U BBIBOBI;

e BbpIOMpaTh croco0 pemeHUs y4eOHOW 3amaud (CpaBHUBATh HECKOJBKO BAPUAHTOB PELICHHUS,

BBIOMpATh HanOOJIee MOIXOASAIINHA ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareyLCKUeE AeliCTBHA:

® UCMOJB30BAaTh BONPOCHl KaK MCCIENOBATEIbCKUI HHCTPYMEHT IO3HAHUS;, (OPMYIHPOBATH

BOIPOCHI, (PUKCHpYIOLIMEe NPOTUBOpEUHE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JaHHOE,
(bopMHpOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UINI0, MHEHHE;



HpOBO,Z[I/ITB CaAMOCTOATCIIBHO CHHaHHpOBaHHBIfI BKCHepI/IMCHT, HCCIICOAOBAHUC I10 yCTaHOBHeHI/IIO
OCOOCHHOCTEH MaTreMaTH4ecKoro OOBEeKTa, SIBICHUS, NPOIECCa, BBISBICHHUIO 3aBUCUMOCTEH
MEKIy 00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMM;

CaMOCTOSITENILHO (hOpMYJIUPOBaTh OOOOIICHUS W BBIBOJABI IO pe3yiabTaTaM MPOBEAEHHOTO
HaOJIFOIEHNUs, UCCIIEOBAHNUs, OLICHUBATh JOCTOBEPHOCTD IMOJYYEHHBIX PE3YJIbTATOB, BHIBOJAOB U
000011IEHHI;

[IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCA, a TAK)KE BBIABHIaTh IPEAMOJIOKEHHS O €ro
Pa3sBUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

2)

BBISIBIISATH JEPUIMTH MHPOPMAILIMHU, TAHHBIX, HEOOXOIMUMBIX I OTBETa HA BONPOC M JIJIS

pCILICHHS 3a]1a9H;

BEIOMpATh MHPOPMAIUIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, AaHATU3UPOBATh, CUCTEMATU3HUPOBAThH

¥ MHTEPIPETUPOBATHh MH()OPMALIUIO PA3TUYHBIX BUJOB U (DOPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh HMH(MOpMAIIMIO, TPEACTABIATh €€ B pas3iuyHbIX (HopMax, HIUTFOCTPUPOBATH

rpauyecKu;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOSATEIHHO C(HOPMYITUPOBAHHBIM KPUTECPHUSIM.
Vuusepcanvonuvie  KOMMyHuUKamueHwle Oelicmeus,  obecnedugarom  cQOpMUpo8aHHOCMb

COUUAJIbHBbIX HABbLIKOB o6yqai0u;uxc;z.
Oomenue:

BOCIPUHUMATH U (OPMYIIUPOBATH CYXKACHUS B COOTBETCTBHH C YCJIOBUSMHU M LEISIMH OOILICHUS;
SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, aBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XO0/€ OOCYXJEeHHsS 3aJaBaTh BONPOCHI IO CYIIECTBY O0OCYXIaeMOil TeMbl, MPOOIEMBI,
pemaeMoil 3a7aud, BBICKA3bIBATh WJIEW, HAllEJIEHHBbIE Ha IMOMCK PEIIEHUsS; COMOCTaBISATh CBOU
CYXKICHHS C CYKICHHSIMH IPYTMX yYYaCTHHKOB JUanora, oOHapyXuBaTh pazludyhe U CXOACTBO
MO3UIMI; B KOPpEKTHOU hopme (HopMyIHpoBaTh pa3HOIIACHsl, CBOU BO3PaKEHUS;

NPEACTABIATh PE3yJAbTaThl pEUICHUs 3a/ayd, OSKCIIEPUMEHTAa, MCCIEI0BaHUs, MPOEKTa;
CaMOCTOSITENILHO BBIOUPATh (pOpMAT BBICTYIUJICHHS C YUETOM 3a7a4 MPe3eHTAlMH U 0COOEHHOCTEH
ayJIUTOPUHU.

CoTpyanunuecTtBo:

3)

NOHMMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYaJIbHOH pabOThl IpHU
PEIICHUN y‘I€6HBIX 3aaa4;, IMPUHHUMATL MECJIb COBMECTHOU ACATCIIBHOCTH, ILIAHUPOBATH
OpraHM3aII0 COBMECTHOM paboThl, pacmpeneisTh BHABI paboOT, ITOTOBapHUBATHCS, OOCYXKIATh
MPOIIeCC U Pe3yIbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBATh B IPYMIOBBIX GopMax paboThl (00CYKIeHHS, 0OMEH MHEHH, «MO3TOBBIEC IITYPMBI»
U WHBIE), BBIMOJIHATH CBOIO 4acTh pabOThl U KOOPIWHUPOBATH CBOHM ACHCTBHS C APYTUMHU
HJICHAMH KOMAaHIbI, OLICHHWBATh KAa4Y€CTBO CBOCIO BKJIaga B 06HIPII>'I IMPOAYKT IO KPUTCPUIM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvuvie pezynamuensvie Oeticmeus, obecneuusaiom QGopmuposanue CMblCI08bIX

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 33a]]auH, BHIOUPATh CIIOCO0 pelIeHus ¢ yu€ToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTpPOJIb:

BJIa/IETh HABBIKAMU I103HABATEIbHOUW pe(IeKCUM KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBUI U
MBICITUTENIbHBIX MPOLIECCOB, UX PE3YJIHTATOB; BIAJIETh CIOCOOAMH CAaMOIIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelIeHHs] MaTeMaTH4YeCKON 3a/1auH;

NPEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh IIPH pELICHUM 3a/1add, BHOCHUTH
KOPPEKTUBBI B JESITENLHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HAMJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUAM, OOBSCHATh MPUYMHBI JOCTUKECHUS WU
HEIOCTHKECHHUS PE3YNbTAaTOB JESITEIbHOCTH, HAXOIUTh OMIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.



INPEJIMETHBIE PE3YJIBTATbBI
11 KUIIACC

OnepupoBaTh TOHATHSAMH: IMIUHIPUYECKAsh MOBEPXHOCTh, O0Opa3yloUIfe IIHIUHIPHYECKON
MOBEPXHOCTH; LWIMHJP, KOHMYECKAs IMOBEPXHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, KOHYC;
ceprueckas MOBEPXHOCTD.

Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOJTyYSHHS TEJI BPALICHHUS.

KnaccuduimpoBaTs B3auMHOE pacnooKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: LIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA; I1apOBOM
CJIOW, OCHOBaHME IIAPOBOTO CJIOSA, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00BEMBI M IUIOMIAAW TOBEPXHOCTEH TEJ BpAIICHHUS, TEOMETPHUYECKHX TEel C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATHAMHU: MHOTOT'PAaHHHK, BIIMCAHHBIN B cpepy M ONMMCAHHBII OKOJIO cdepsr; chepa,
BIIMCAHHAsl B MHOTOI'PAHHUK WJIM TEJIO BPALLECHHUS.

BbIUuciaTh COOTHOIIEHUS MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMHK MOTOOHBIX TEJI.

N300paxats u3ydaembie GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PHCYHKOB MPOCTHIX OOBEMHBIX (PHUTYp: BHI CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS Tell BpallleHUsI.

W3Bnekatb, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HMHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpefcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE 1EUCTBUS CIOKEHHUSI BEKTOPOB, BEIUYMUTAHUS BEKTOPOB U YMHOXKEHHUSI BEKTOpA HA YKCIIO,
OOBSACHATH, KAKUMHU CBOMCTBAMM OHH 00JIaJatoOT.

[IpuMeHATh paBUIIO NapasuiesienuIe1a.

OnepupoBaTh MOHATUSMHU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYNb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXAY BEKTOPaMH, CKAISIPHOE MPOM3BEIEHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBHI.

Haxoauts cymMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY BEKTOPAMHU, CKaJISIPHOE
IIPOU3BE/IEHUE, PACKJIAIbIBATh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[TpumeHsTh reomMeTpudeckre (QaxkThl JUIsl PEeUIeHHs] CTEPEOMETPUUECKHUX 3a]ad, Mpearnoyararoimx
HECKOJIBKO LIaroB PeleHMs], €CIIU YCIOBHs IPUMEHEHU 3a/1aHbl B SIBHOU (opMme.

PemaTs npocreiinme reoMeTpuuecKue 3a/1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a.

Pematp 3amaun Ha 10Ka3aTEIbCTBO MAaTEMATUYECKUX OTHOIIEHUN M HAaXOXACHHE N€OMETPUUYECKUX
BEJIMYMH MO 0o0pasliaM WM alrOpuUTMaM, NPUMEHSsS W3BECTHBIE METOJIbl MPH PEHICHUH CTaHAAPTHBIX
MaTeMaTUYECKUX 3a/a4.

[TpuMeHsTh npocTeire NPorpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU
pELIEHNHN CTEPEOMETPUUECKHX 3a/au.

[TpuBOIUTE MpUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MPHUPOAE U JKU3HM, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB FEOMETPHUH B UCKYCCTBE.

[TpyMeHsTh MOTy4YeHHbIE 3HAHMS HA MPAKTHKE: aHAJIM3UPOBATH pEalbHbIE CUTYallud U MPUMEHSTh
U3yYEHHBIE TOHATHA B IPOLIECCe IMOMCKA DPELICHHS MaTeMaTHYeCKd CQOpMYJIMpPOBAHHONH MPOOIEMBI,
MOJIEJIMPOBaTh pealibHble CHUTYallud Ha S3bIK€ T'E€OMETPHH, HCCIEI0BAaTh IIOCTPOEHHBIE MOJENHU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKHUX MOHATUH U TEOpEM, amnrmapara aareOpsl; pears MpakKTUYecKHe 3a/1a4H,
CBSI3aHHBIE C HAXO0XJIECHUEM I'€OMETPUYECKUX BEIUYHH.

TEMATHYECKOE IINTAHUPOBAHHUE
11 KITACC

Ne ni/m HaumenoBanmue pasnesioB 1 | Koanuecrso JaekTpoHHbIe (LU(pPOBbHIE)
TeM NPOrpaMmabl 4acoB o0pa3oBaTe/ibHbIE PECYPChI
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1 [ToBTOpEeHUE 3
bubmuoreka [JOK
2 Tena spamenns 18 https://m.edsoo.ru/1¢209e37
. bu6mmoreka [JOK
3 Obnembi Ten 19 2 https://m.edsoo.ru/1¢209e37
4 BekTopsl u KOOpAMHATHI B 1 ) bubmuotexka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
5 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [JOK
CUCTEMATHU3aIUsl 3HAHHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 68 7 0

[MPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

KoanuecTtBo
YacoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne n/m Tema ypoka - | £ | obpasoBaTeibHbIe
o o E E Eﬁ § pecypchl
g I%8%s =
== S-S
[ToBTOpEHME.
1 [TapannenpHOCTB, 1
MePIEeHIUKYISPHOCTD
IPSIMBIX U IJIOCKOCTEN
IToBTOpEHME.
2. 1
MHoOrorpanHuku
3. [Tonstue nunmuuap. [momans 1 bu6mmoreka [JOK
MOBEPXHOCTH IMIMH]IPA https://m.edsoo.ru/18816216
4 Pemenue 3agau no reme:
’ [nomaas moBepxXHOCTH 1
IWIAH]IPA
5 Mronae rosepRnoeT | uGmorexa LIOK
: https://m.edso0.ru/6054b8c1
WIHH]IpA
6 [Tonstue xonyca. ITnomanp 1 bubnnorexa [JOK
' MIOBEPXHOCTU KOHYCa https://m.edsoo.ru/897dd3b2
Kounrpoabsnas padora Ne 1
7. no teme: Bxoxnast 1 1
KOHTPOJIbHAs padoTa
8 Y ceu€HHBII KOHYC 1 bubmorexa LHOK
' https://m.edsoo.ru/1468bab3
Pemrenue 3agad mmo treMe:
9.
Konyc
10. Pemenue 3agau no teme:
Konyc
bu6nmoreka [JOK
H. Coepa u map ! https://m.edsoo.ru/0341bc2b
12 B3anMHoe pacnionoxenue 1 bubnnoreka [JOK
' cepsl U MIOCKOCTH https://m.edsoo.ru/bed12a43
13 KacarenapHast mI0CKOCTh K bu6mmorexa [IOK
) chepe https://m.edsoo.ru/bed12a43
bu6mmoreka [JOK
14. [noma, cheprr https://m.edsoo.ru/bed12a43
15 Pewrenue 3ana4 Ha pasnuyHbIe 1 bubnuorexa [IOK
’ KOMOMHAINSA Tel https://m.edsoo.ru/3cef10e5
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Bzanmuoe PacCIIOJIOKCHHUEC

16. o
cdepbl U MPsSMOi
Cdepa, BircanHas B
WIINHIPUYCCKYIO
17. ﬁompfﬁocu. g@epa bubamorexa [IOK
’ https://m.edsoo.ru/c94ba09b
BIIMCAaHHAs! B KOHMYECKYIO
MTOBEPXHOCTH
18 CeueHust HWIMHIPUIECKON bubnmoreka [JOK
’ IUIOCKOCTH https://m.edsoo.ru/016e25¢b
19 CedeHuss KOHOHUYECKOM bubmuorexa [JOK
’ MMOBEPXHOCTH https://m.edsoo.ru/Obdelbe8
20 Pemenue 3agad mo teMe:
) Huisap, KoHyc, map
KonTtpouabnas padora Ne 2
21. no reme: LHnannap, Konyc,
map
ITonsatue 06 00BEME.
22. OcHOBHBIE CBOMCTBa 00BEMOB bubmiorexa LIOK
https://m.edso00.ru/26a03fb7
Tel
23 O6beM IpsIMOYTOJIBHOTO
napajuieNienunena
Pemenue 3amad mo teme:
24. O6beM MpsIMOYTOJIBHOTO
napajuieNenunea
N bubnuoteka [JOK
25. Obbem tmmpa https://m.edsoo.ru/5513d87b
Pemenne 3amad mo teme:
26. .
O0BéM HUIMHIpa
Brrunciienne oobema T ¢
27. MMOMOIIBIO OMIPEACIICHHOTO
WHTErpana
28. O0bemM HaKJTOHHOW MTPU3MBI
29. O0beM nupaMuIbI
Pemenue 3amay Ha
30. BBIYMCIICHHE 00beMa
MU PAMHU/TBI
31. O6nem KoHYyCca
32. O06Bem KoHyca
33 Pemenue 3aga4d Ha
’ BBIYHMCIICHHE 00beMa KOHyCca
34, KonTtpoabsnas pabora Ne 3

no teme: O0beM NMPU3MBbI,
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NUPaMUIbI, IWINHAPA,
KOHYCa

N bu6mmoreka [JOK
35. O61ém map https://m.edsoo.ru/d189bde2
36 Pemrenne 3agaq Ha
' BBIYHCIICHHE 00beMa T1apa
37. [Tnomans chepsl
38 Pemrenne 3agaq Ha
’ BBIYHCIICHHE ITOMAIH chepsr
Permienne 3aga4 Ha
39. BBIYHMCIICHHE 00beMa I1apa u
nomaau cheps
o, | Kommeniasm ptorse s o LOK
’ ) https://m.edsoo.ru/4a33a8ab
IJI0IAAb cepbl
41 [lonsiTHe BEKTOpA, PABEHCTBO bubmmorexa [IOK
’ BEKTOPOB https://m.edsoo.ru/5caefclb
42 Ciio’)keHHEe ¥ BBIYMTAHUE bubmuoreka [JOK
’ BEKTOPOB https://m.edsoo.ru/23{4f089
13 YMHOKEHUE BEKTOpa Ha bubnmnoreka [JOK
) YHCIIO https://m.edsoo.ru/dee379¢b
44. KoM1ianapHble BEKTOPBI
45. [IpaBuio mapasuienenunena
46 Pasnosxenne BekTopa 1o TpéM bubnnorexa [JOK
’ HEKOMIUTAHAPHBIM BEKTOPAM. https://m.edsoo.ru/a28fd74¢
P B 10K
’ . N https://m.edsoo.ru/5a827900
JCHCTBHI C BEKTOPAMH
b | B orea 10K
’ https://m.edsoo.ru/d3alfe30
T€OMETPUUYECKHX 3a/1a4
49 IIpssMoyronbHas cucreMa bubmuorexa [IOK
) KOOPJHMHAT B MPOCTPAHCTRE. https://m.edso0.ru/48db7058
50 Koopaunats! BekTopa bubmorexa LHOK
) ) https://m.edso0.ru/48db7058
CBsi3b MEXTy KOOPIHHATAMH
51. BEKTOPOB U KOOpAMHATAMU
TOYEK
57 [Ipocreiimue 3anaun B bubnuorexa [IOK
) KOOpJAMHATaX https://m.edsoo.ru/48db7058
53 Pemenune 3agad mo teme:

[Ipocreiimme 3a1a4yu B
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KOOpJuHAaTax

KonTtpouabnas pa6ora Ne 5
no teme "Koopanmuarsi

bu6mmoreka [JOK

>4 TOYKHU U KOOPIAMHATHI https://m.edsoo.ru/77¢22fc5
BekTopa'"
| ey soonar Bunionsa LOK
: P P & https://m.edsoo.ru/725effc4
BEKTOPOB
Pemenne 3anay Ha
56. IPUMEHEHHUE CKAJIIPHOTO
MIPOU3BEIICHUSI BEKTOPOB
57 Brrunciienue yrios Mexay bubnuoreka [IOK
) MPSIMBIMH U TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
Pemenne 3anay Ha
58. BBIUUCIICHUE YTJIOB MEXIY
MPSIMBIMH U TUTIOCKOCTSIMH
LlenTpasibHast CUMMETpHUSI.
59. OceBasi cuMMeTpHusl.
3epKanbHas CHMMETpUs
60. [TapanienpHblil IepeHoc
KonTtpoabHnas pa6ora Ne 6
61 no Teme ""CkaJisipHoe bub6nuorexa [IOK
' NpousBe/ieHue BEeKTOPOB. https://m.edsoo.ru/77¢22fc5
JABuxennsn"
' P p https://m.edsoo.ru/1780ba5d
cnencreus. Pemenue 3anau
IToBTOpEHME.
63 [TapamiensHOCTh IPSIMBIX, bubnnoreka [JOK
' NPSIMOH U TUIOCKOCTH. https://m.edsoo.ru/078cd184
Pemrenue 3amau
64 [ToBTOpenue. Yrom Mexay bubnnoreka [JOK
' npsiMbIMH. Perienue 3anau https://m.edsoo.ru/7491efe0
65 g?ﬁi;ﬁiécn IJIOCKOCTEN bubmorexa HOK
’ P ' https://m.edsoo.ru/4dffda97
Pemrenue 3amau
o | Kompursiaa pior o7 Bumorera LOK
' ) https://m.edsoo.ru/74b2ad91
KOHTPOJIbHAs padoTa
§7. mosepunocrnn obvens Bubmiorera LIOK
' p https://m.edsoo.ru/ec24dfc2
WIMHAPA
68. [ToBTOpenue. [1nomanp bu6mmorexa [{JOK
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MOBEPXHOCTHU Chepbl U
o0Bema mapa

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
11 KUIIACC

34
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