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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yde6HOTro Kypca «I'eomerpus» 0a30BOro ypoBHS ISl 00YYaIOUIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCYAapCTBEHHOTO 00Pa30BaTEILHOTO
CTaHJapTa CpeIHEero oOmero odpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MAaTEeMAaTHUECKOMY OOpa30BaHUIO, U TPATUINI POCCHIICKOTO OOpa3oBaHUSI.
Peammzanuss  mporpamMmbl  o0ecrieUyMBaeT — OBJIAJCHHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIIIIOLIMMH OCHOBY JUISI CaMOpAa3BUTHS M HENPEPBIBHOTO 0O0pa30BaHMA, IEIOCTHOCTD
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TTO3HABATEIILHOTO Pa3BUTHS TMYHOCTH OOYYaOIIHXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETPHM Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUs
00yCJIOBJIeHa TPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pE3yJIbTaTOB
00y4YeHHsI TCOMETPHH B HANPABJICHUHU JIMYHOCTHOTO Pa3BUTHUSI OO0YYarOIUXCs, (OPMHUPOBAHUS
(YHKIMOHATBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4eOHBIX IUCHUIUINH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
TeOMETPUYECKUX aOCTpaKInii, COOTHONMECHUN PEaTbHOTO U WICATBHOI0, XapaKTepe OTPaKECHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHI U MPOIECCOB PEAIbHOTO MUPA, MECTE T€OMETPUH B CHCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYYHOM IIO3HAHWU W B TIPAKTHKE
CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOI'O MHPOBO33PCHHS YYAIIMXCS, a TaKkKe KavyecTB
MBIIICHHS], HEOOXOAUMBIX JUIS afalTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpust sBIsieTCSI OAHMM K3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHErO OOIIEro
o0pa3oBaHus, TaK KakK O0ECIeYrBAaeT BO3MOXKHOCTh M3YYEHHUS KaK IUCHIUIUIMH €CTECTBEHHO-
HAYYHOI HAIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MpblluUIeHUE, (GopMHpyeMOe MpU H3yYEHUH OOYYarolIMMHUCS HOHSITHUHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LIEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
TE€OMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaThb W OIPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTIONIB3YIOTCSl TIPH PEIICHHH 3a]ad eCTECTBEHHO-HAyYHOTO IMKJIA, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHHe OpHUeHTHPOBATHCS B MPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsX JesTeTbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTPaKEHUS OKPYXKAIOLIEr0 MUpA,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  JCHCTBUTEIHHOCTH.
OmnepupoBaHHe IPOCTPAHCTBEHHBIMU 00pa3aMu 00bEJMHSET pa3Hble BU/BI YICOHOH U TPYIOBOH
NeSITEIbHOCTH, SIBJISIETCS OJHUM M3 MPO(ECCHOHANBHO BAKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3aada (OPMHUPOBAHUsS y OOYUAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBUIHOCTU
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
JESITEIBHOCTH 110 MHOTHUM HAIPABJICHUSIM.

Ilens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE O0yUCHHUSI
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPA3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
NecTBUH, crienu(pUUHBIX T€OMETPHH, BO3MOXKHOCTH YCIEITHOTO MPOAOIIKEHHUsT 00pa30BaHuUs 10
CHENHATBHOCTSIM, HE CBS3aHHBIM C IMPHUKJIAIHBIM HCITOF30BAHUEM T€OMETPHH.

[IporpamMa mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA IS OOYYaIOIIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYJAHEHUH Ha ypPOBHE OCHOBHOTO
oOmiero obpazoBanus. Takum oOpa3oM, oOydaroluecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTh
o0Imre MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHENM(HUKON T€OMETPHH U HEOOXOIUMBIE JIIs
KHU3HU B COBpeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3YUYUTh T€OMETPHIO



Oosee ri1yOOKO, €Clii B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSAX B
npohecCuoHaNBHOM NeSTENbHOCTH.

JlocTiokeHue e OCBOCHUS MPOrpaMMbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3anau. [IpmopureTHBIMU 3a/1auaMu 0cBoeHuUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (QopmupoBaHUE TMPEICTABIECHUS O TIEOMETPHUM KaK 4YacTU MHUPOBOH KYJIbTYphl H

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TejaxX BpallleHUS Kak o
BaXHEHIIINX MaTeMaTUYECKHX MOJEINSX, MTO3BOJISIOIUX OMKUCHIBATh U U3Y4aTh pPa3HbIe
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (QopmupoBaHuE yMEHHMsI PACIIO3HABATh HA UYEPTEkKaxX, MOJCIAX U B PEalbHOM MUDE
MHOTOTPaHHUKU U TeJla BpallCHHUS,;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha HU300paKeHHIX
IIPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITUSMH O MHOTOIPAaHHUKAX W
TeJlax BpallleHUsl U UX OCHOBHBIMH CBOHCTBAMU;

e OBJIQJICHUE aJTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIeP KaHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO3HABATENILHON aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIIJICHHS;

e (opmupoBaHue (QYHKIIMOHAIBHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH: YMEHHE
pacrno3HaBaTh POSIBICHUS FEOMETPUUECKUX MOHATUHN, OOBEKTOB U 3aKOHOMEPHOCTEN B
peabHBIX JKM3HEHHBIX CUTYallUAX W TMPH H3yYEHUU APYrUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHMpPOBATh WX Ha S3BIKE
FEOMETPUM M  CO3[aBaTh TIE€OMETPUYECKHE MOJEIH, IPUMEHATh OCBOEHHBIN
FeOMETPUUECKUH ammapar g pelleHuss MPaKTUKO-OPUEHTHPOBAHHBIX  3ajiad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJTYYE€HHBIE PE3yJIbTaThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUN

B HayaJle €ro u3yueHHUs 3a/ay, peHIaeMblX Ha YpPOBHE MHTYWTUBHOIO TIO3HAaHUS, U
onpeAenéHHbIM 00pa3oM OpraHW30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHHE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMYy U3yUEHHUIO TIPEeIMETa.

[Ipeamourenne OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOY4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKON
NeSITeAbHOCTH. Pa3BUTHE TNPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydallMXcsi B  Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET peIIeHUs 3a7ad Ha CO3/laHue MMPOCTPAHCTBEHHBIX 00Pa3oB U
3aJa4 Ha OIEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBAHHE O0PA30M — B YCJIOBUSX OTBJIEUEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €0 UCXOJHOTO COAEPIKAHMUS.

OcHOBHBIE conepxkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMbie U MI0CKOCTH B MpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOPMUPOBAHKE JTOTHUYECKUX YMEHUN pacrpeesnsieTcss He TOIbKO
[0 COJAEP)KaTeNIbHBIM JIMHHUSAM, HO W MO TrojaM oOydeHHs Ha YpPOBHE CpEIHEero oOIlero
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLEE IPEIAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueii mporpamMmebl, pacrpeeEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
YyTOOBl ~ OBJIQJICHHE TEOMETPUYECKMMH  TOHSTHSMM M  HaBbIKAMU  OCYIIECTBISIOCH
MOCJIEI0BATENIbHO W IOCTYNATENBbHO, C COOJIIOJCHHEM IPUHLIUIIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I'€OMETPUIECKHX MPEACTABICHUH 00yJarOIInXCs,
pactupsis ¥ yriuyOssis e€, 00pa3ysl IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun oTBoauTCs 2 yaca B Heaemnto B 10 kinacce u 1 yac B Hepento B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpelmuBampomuecss npsaMmsle. llapamnensbHOCTh NPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IIPSMBbIE B IIPOCTPAHCTBE; IMApaJICIIBHOCTh TPEX NPAMBIX; MapaLIEIbHOCTh
IPSAMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIY IpPSIMBIMU B
npocrpancTBe.  IlapamienpHOCTH  IUIOCKOCTEH:  IapajulebHble  IUIOCKOCTH;  CBOWCTBA
napajieNbHBIX MIocKocTel. [Ipocreiime npocTpancTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumnes; nocTpoeHue CeYeHuil.

IlepneHgUKyISIpHOCTE  IPSAMOM M IJIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsMbIE NApAJUICIbHbIE M IEPHEHAUKYISIPHBIE K IUIOCKOCTH, IIPH3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O IMpsAMON NEpPHEHAUKYJISIPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YIoll,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisap M HakJIOHHBIE: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIrypbl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIDAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrospHas npusma; rpaHy
U OCHOBAHMS NMPHU3MBI; NIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAast ¥ TOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cBoicrea. Ilupamuaa: n-yromapHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAsg M Yyceu€HHas MNHpaMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATUE IPABUIBHOIO MHOIOIPDAHHMKA; IPAaBWIbHAs IPU3Ma U IPaBUIIbHALA
NUpaMKJia; MpaBUiIbHAasl TPEyrobHasl MUpaMKia U IPaBUIBHBIN TeTpasap; kyO. [IpencraBienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’Ap M Hukocadap. CedeHus NpuU3MBI U
MAPaMU/BL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOYKH, INPSMOM, IUIOCKOCTH.
DneMeHTbl CUMMETPUH B UpaMuax, napaieienurnenax, IpaBuiIbHbBIX MHOTOTpaHHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [linomans 60koBoit
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHHW, Teopema O
OOKOBOW TMOBEPXHOCTH NpsAMOM mpu3Mel. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
MPaBWIbHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceu€HHo mnupamuibl. [loHsTHe 006 00BEME.
O06BEM nupamMubl, IPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus

[MunuHapuyeckas MOBEPXHOCTh, 00pasylolle UWINHIPUYECKONH IOBEPXHOCTH, OCh
WIMHIPUYECKON moBepxHOCTU. L{umuHAp: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 0Opa3yromias u
0Cb; IJIOIIab OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konudeckasi mMOBEpXHOCTh, OOpa3yroOIIMe KOHUYECKOW IMMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHMEe M BepIlIMHA, 0Opasyiolas U OCh; IJIOLIAAb



OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylolue M BBICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: uentp, paaudyc, IuUamerTp; IJIOLIAIb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIoImaas chepol.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpa U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHHUK, ONHCAHHBIA OKOJO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapauienenumneaa u cieactsus w3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOWICHHS MEXIY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenust wmwiMHIApa (MapauiebHO U NEPIEHAUKYISIPHO OCH), CEUYEHHS KOHYyca
(mapaenbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUCHUs I1apa.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmMoyrosnbHas cucremMa KOOpAMHAT B npocTpaHcTtBe. KoopamHatsl Bekropa. lIpocreiimue
3a7layd B KOOpAMHAaTax. Yroa Mexay BekTopamMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3aa4.



IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yAbTaThl OCBOEHHS IpOrpaMMbl ydeOHOro mpeamera «MaremMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TO3UIMH OOydYarolerocs KaK aKTHBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHICKOTO OOIIEeCTBA, MPEJCTABICHUEM O MaTEMaTHYECKHX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBIICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM.

IIaTpuoTHYeckoe BOCIMTAHHE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON IPaXKAAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
nu HaCTOSIIIICMy pOCCPIfICKOfI MaT€MaTuKH, ILONEHHOCTHBIM OTHOIICHHEM K JOCTHXCHUAM
POCCHUICKHMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
JOCTHKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; cHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOI'0; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOCHHUE
YCTOHYUBOTO OYyIyILIEro.

cTeTHYECKOE BOCIUTAHHE:

3CTETUYECKUM  OTHOLIEHHWEM K MHUpPY, BKIIOYas 3CTETUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyKIEeHUW; BOCHPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znveckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHHsSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
37I0pPOBOTO M 0€30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHUe, cOaTaHCUPOBAHHBIA PEKUM 3aHATHH U OTABIXA, pPerylspHas Quandeckas
AKTUBHOCTh); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JIESATEILHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOTIOOUS; HUHTEPECOM K pPa3IUYHBIM
chepam npodeccHOHaTBEHON NESITeIbHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiel mpodeccuu U pearn3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TPOTSDKEHWHM BCEW JKHU3HM, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
peHIeHI/II/I HpaKTI/IquKI/IX 3aga4 MaTeMaTquCKOﬁ HaHpaBHeHHOCTI/I.

IKo0JI0rHYecKoe BOCIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO 3KOJ'I01"I/I'-I€CKOI71 Ky.]'II)TypI)I, IIOHUMAHHUECM BIIMAHHUA COIIUAJIBHO-
DKOHOMMYECKHMX IIPOLECCOB HA COCTOSSHUE NPUPOJHOM M COLUMAIBHOW Cpelbl, OCO3HAHUEM
M100aTbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAalMedl Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN UIS peleHHs 3a7ad B O0JIaCTH OKPYXKAIOIeH Cpelbl, TIIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MTOCIEACTBHM JJISI OKPYKAIOIIEN CPEBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH MPAKTUKH, TOHUMaHUEM MAaTeMaTHYeCKOW HAyKH KakK Cepbl
quOBequKOﬁ JACATCIIbHOCTH, OTAIIOB eé paSBI/ITI/ISI 1 3HAYUMOCTHU IJIsd paSBI/ITI/ISI OUBUIIN3aIINH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKH M MAaTE€MaTU4YeCKOM KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS



MHpa; TOTOBHOCTBIO OCYHIECTBJISATH MPOEKTHYIO U HUCCIENOBATENbCKYIO JI€ATEIbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo npeaMera «MaremaTukay
XapaKTePU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  Oeliceusimi,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeust, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YyUarowuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupa,;
npUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue a1eicTBUA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTUM, OTHOIICHUN MEXIy MOHATUIMH; (HOPMYIUPOBATH OMPEACICHUS TMOHSATHH;
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS JIJIsi 00001eHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOIO aHAJIU3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHUlaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABISTH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEUHs B haKTax,
JAHHBIX, HAONIOEHUSIX WM YTBEPKACHUSAX; MpeAyiaraTh KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNiaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENIHHO JOKAa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKIACHHM (TIpsSMbIe
U OT TPOTUBHOTO), BBICTPAMBATh AaApPTyMEHTAIMIO, MPUBOJUTH TNPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

e BBIOMpaTH Croco0 perieHus y4eOHOW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENbHO BBIJEICHHBIX
KpUTEPUEB).

baszoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

® HCIOJIb30BaTh  BOMPOCHI  KaK  HMCCJIENOBATENbCKUH  MHCTPYMEHT  IIO3HAHWS;
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YyCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3UIIHIO,
MHEHUE;

® [POBOJUTH CaMOCTOSATEIbHO CIUIAHMPOBAHHBIM 3KCHEPUMEHT, HCCIEJOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OO0BEKTa, SIBJICHHUS, IMpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOMICHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBAHMS, OIEHUBATh JOCTOBEPHOCTH MOTYYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

® TIPOTHO3UPOBATH BO3ZMOXXHOE PAa3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATH MTPEATIONOKCHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH JeHUIIUTHI HHPOPMAIIUH, TAHHBIX, HEOOXOIMMBIX /I OTBETa HAa BOMPOC U
TSl peIIeHUs 3a/1a4u;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATU3UPOBATh U WHTEPIPETHUPOBATH WHPOPMAIUIO PA3TUYHBIX BUIOB U (GopM
MPEJICTaBICHHUS,



2)

CTPYKTYpUpOBaTh HMH(OpMAIUIO, TMPEACTaBIATE €€ B pasiuyHbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kommynukamuenwle oeticmeus, odecneyusarom c@opmuposanHocms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEILCHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X0/ 00CYX/IEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaThb MJEH, HALCJIICHHbIE HAa IIOMCK PELICHUS;
COMOCTABJISITh CBOU CYKICHHUSI C CYXACHHUAMHU JPYIMX YYacTHHUKOB JHAJIOra,
0oOHapyKUBaTh Pa3IMune U CXOJCTBO MO3ULUI; B KOPPeKTHOH (hopme hopmMyarpoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIIAITh PE3YJIbTAThl PELICHU 3a/lauk, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, IIPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

NOHMMATh M KCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHOW pabOTHI
OpU pelleHuH Y4YeOHbIX 3aJay; MPUHUMATh LElb COBMECTHOW JAESITEIbHOCTH,
IUIAHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbI PadoOT,
JIOTOBApUBATHCSA, OOCYKJIaTh MPOILECC W pe3ysibraT padoThl; 0000IIaTh MHECHHS
HECKOJIbKUX JII0JIeH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OOMEH MHEHUH, «MO3rOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPAMHHPOBATH CBOHU
JeMCTBUS C IPYTHMH YI€HaMHU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B 00N
MPOIYKT IO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmausi, 06ecneuugaiom opmMuposanue CMvlCi08bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranuzanus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1a4M, BBIOMPATh CIIOCO0 pelIeHus ¢ y4EToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMaLIUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCMM KaK OCO3HAHUS COBEPILIAEMbBIX
JNENCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3yjibTaToOB; BIAAETh CHOCOOAMH
CaMOIIPOBEPKH, CaMOKOHTpPOJIA IIPOLecca W Pe3ysibTaTa PELICHUs MaTeMaTU4YeCKOn
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTbH IIPH PELIEHUM 33aJa4l, BHOCUTH
KOPPEKTHBBI B JIEITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, IaHHBIX, HAalJEHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE pe3yJibTaTa LEJIW U YCIOBUSAM, OOBSACHATH NPUUMHBI
JOCTMDKEHUSI WIIM HEIOCTHMIKEHHUS PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAWUTh OIIUOKY,
JTaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

OnepupoBaTh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHH U CIIEJCTBUS M3 HUX MPU PELICHUH I€OMETPUYECKUX
3aja4.

OnepupoBaTb MOHATHSAMHU: MAPAUIENBHOCTh U MEPHEHAUKYISPHOCTh HPSAMBIX U
IUIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacloIokKeHne NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA Yroj, TpaHUd [ABYTPAaHHOTO yriia, pedpo
JIBYIPAaHHOTO YIJIa; JIMHEHHBIN yroJl ABYIPaHHOI'O YIJla; IpaayCcHas Mepa JBYTPAaHHOIO yIia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHMK, BBINYKJIbIH M HEBBIIYKIbI MHOIOIPaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, IPaBUIbHBIA MHOTOI'PaHHHUK.

Pacrio3HaBaTth OCHOBHBIE BUJbl MHOTOIPDAaHHUKOB (IHMpaMuja; IpusMa, NpsMOYTrOJIbHBIN
napasuienenumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS Ui KiaccH(UKanuu
(BBINYKJIbIE W HEBBITYKJIblE MHOTOTPAHHUKH; IPaBHJIbHbIE MHOTOTPAHHUKHU; IMpsMblE U
HAKJIOHHBIE IPU3MBI, TapajlIeICIUIIEbI).

OnepupoBaTh NOHATUAMU: CEKYILAs MNIOCKOCTb, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCII0Nb3Yys METO/I CIIE/I0B.

Crpoutb ceueHus: MHOTOIPAaHHUKOB METO/0M CIIEJIOB, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXKJIEHME TIEOMETPUYECKMX BEIMYMH 1O oOpasnaMm HIu
aIropuT™MamM, IMPUMEHSS HU3BECTHBIE AHAJIUTUUECKUE METOJbl IPU PEUIEHHH CTaHAAPTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIYHUCICHHE PACCTOSHHUNM MEXAY ABYMS TOYKAMM, OT TOYKH J0
PSIMOM, OT TOYKHU 70 TUIOCKOCTH, MEXK/1Y CKPELIUBAIOLIIUMUCS TPSIMbBIMH.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKMX BEIMYMH 1O oOpaslaMm HIu
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AaHAJIUTHUYECKWE METOJbl IPH PEHIeHUH CTaHAAPTHBIX
MaTEMaTHUYECKUX 3a/a4 HAa BBIYHUCICHHE YIJIOB MEXAY CKPELIMBAIOLIMMUCS NPSMBIMH, MEXIY
IPSIMO U TJIOCKOCTHIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (TMpU3Ma, MUpaMuia) ¢
npUMEHEHHEM (OpPMYJ; BBIUUCIATH COOTHOIIEHUS MEXKAYy IUIOMAISIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh NOHATUSIMU: CHUMMETpPUS B MPOCTPAHCTBE; ILEHTP, OCb MU IJIOCKOCTh
CUMMETPUHU; LIEHTP, OChb U MIIOCKOCTh CHMMETPHUH (DPUTYPBI.

W3Bnekarp, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UHPOPMAIMIO O IPOCTPAaHCTBEHHBIX
reoMeTpruYecKux (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTh reoMmerpuueckue (akThl [ PELUIEHUS CTePEeOMETPUYECKHX  3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIarOB PELIEHMs, €CIU YCIOBUS NPUMEHEHMS 3aJaHbl B SIBHOU
dbopwme.

[TpuMeHATh TpOCTEHMIINE MPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1au.

ITpuBoauTh, NTpHMEpPBl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE M JKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHATh NOJyYEHHBIE 3HAHMWS Ha NPAKTUKE: aHAIU3UPOBATh PEAbHbIE CUTyalud U
INPUMEHSTh HM3yYEHHBIE TOHATHUS B  MpOLECCe TMOHMCKAa pEIIeHUs  MaTeMaTH4YeCKH
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmapara anreOpbl; peraTh NpakTHIeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUIECKUX
BEJIMYMH.



11 KUIIACC

Onepuposatb MOHATUSAMH: LWIAHPHYECKAs IIOBEPXHOCTb, oOpasyromue
WIMHAPHUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yroInue KOHNIECKOH
HIOBEPXHOCTH, KOHYC; C(hepruuecKas IOBEPXHOCTb.

Pacnio3naBars Tena BpameHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MTOJIyYEHUS TEJl BPALLEHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CErMEHTA;
LIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbruucnate 00bEMBI U IUIOLIAAM IOBEPXHOCTEH TeN BpallleHHs, F€OMETPUUECKUX Tesl C
npuUMEeHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUAMHU: MHOIOIPaHHUK, BIUCAHHBIA B cepy U ONMCAHHBIA OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPAHHUK HITM TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOLIEHUS MEXIY IUIOMAASMU IOBEPXHOCTEH M 00bEMamMM 1MOJIOOHBIX
Tell.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

N3BnekaTb, UHTEPIPETUPOBATh U NMPEOOPa30BBIBATE MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUTrypax, MpeaCcTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbINOIHATE AEUCTBUSA CIOKEHUSI BEKTOPOB, BEHIYMTAHUSA BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YUCI0, OOBSICHATh, KAKUMH CBOMCTBaMH OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXIy BEKTOPAMH, CKaJSIPHOE
[IPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPBI.

Haxoaute cymMMy BEKTOPOB U NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpPaMH,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATh BEKTOP 110 ABYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHCTEME KOOpIMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHIEHUs CTEPEOMETPHUECKUX  3ajad,
MIPEANOIAraloIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBHsS IPUMEHEHHUs 3aJaHbl B SIBHOU
dopme.

Pemate mpocreiimmye reoMeTpUYECKre 3a/1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPIAUHATHOIO
METOJA.

Pemate 3amaunm Ha JOKa3aTeNbCTBO MATEMATHMYECKUMX OTHOLIEHUH M HaXOXICHHUE
reOMETPUYECKUX BEJIIMYMH MO 00pas3liaM MM aIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOAbI IpU
PELIEHNH CTaHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpuMeHATH IpoCTEHIINe MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/a4.

IIpuBoauTe mpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacno3HaBaTh NPOSBICHNE 3aKOHOB FT€OMETPUHU B UCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEAJbHBIC CUTyalUU U
INPUMEHATh  W3Y4YEHHbIE IIOHATHS B  IIPOLlECCE IIOMCKA  PEIICHHS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh NOCTPOEHHBIE MOJEIN C HMCIOJb30BAHUEM TI'€OMETPUYECKHX IMOHATHU M TEOpEM,
anmapara anreOpbl; peraTh NpakTHIeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUIECKUX
BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero Oé{ TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTte/ibHbIC
padoTbI padoTbI pecypes
bubnuoreka [{OK
! Brezieriue B crepeomeTpHIo 10 https://m.edsoo.ru/1c209e37
2 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 Bu6mmoreka [JOK
[MapannenbHOCTh IPSIMBIX M IIOCKOCTEMH https://m.edsoo.ru/1c209e37
3 [leprieHAMKYAAPHOCTD NPAMBIX U 12 bubnnoreka [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 hitps://m.eds0o.ru/1c209e37
bubmmoteka IIOK
> MrororpanHHuiH 1 . https://m.edsoo.ru/1c209e37
. bubmuoreka [{OK
6 OOBEMbI MHOTOTPaHHHKOR o . https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: CeueHUs], pACCTOSTHUS U YTJIbI 4 1 bubmorexa OK
P ' P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATEIBLHBIE
padoTsI padoThI pecypesI
bubmuorexa [JOK
. Tena ppameris 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 OOBEMEL TEN > . https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bu6mmoreka [IOK
crucTeMaTH3als 3HAaHUI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosanyectBo 4yacos Jlara DJIeKTpOHHbIe U (pPOBbIE
- Tema ypoka o0pa3oBaTeJIbLHbIC
w/n yp Beero Kontpoabubie IIpakTuueckue wayenus p
padoTbI padoThbI pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHH:
TOYKA, IpsiMasi, TNIOCKOCTb,
npocrpadcTso. [IpaBuiia
1 1/1506 gmeHHﬁ Hapnc Kax: 1 bubmmorexa [IOK
P PHCYHKAX. https://m.edsoo.ru/aecc77cd
HN300pakKeHHS TUIOCKOCTEH,
napavieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[MousATHS: HEepeceKaroIInECT
2 IJIOCKOCTH Hpe CCCKaIH(-)I necst 1 bubmorexa LIOK
> 1P m https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MIOCKOCTh
ITonarus: nepecekaromyecs
3 [UIOCKOCTHA é)e CCCKaIH(;I necs 1 bubmiorexa LIOK
> 11ep m https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,
M300pakeHre MHOTOTPaHHUKOB Ha bu6nmorexa LIOK
4 1 .
PHCYHKaX, Ha IPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HauansHble cBeneHus 0 Kyoe U
5 OupaMue, ux §3Bé TKI/Ii MOJEeInu 1 Bubmrorexa LIOK
PaMIJIC, HX pasbep eI https://m.edso0.ru/b30dff38
CeueHust MHOTOTPAHHUKOB
HauansHble cBeneHus 0 Kyoe U
6 [MUpaMUIE, UX i?,Bé TKI/I?//I MOJIEITH 1 bubmmorexa LJOK
PAMHIC, UX p P JICITH. https://m.edso0.ru/3d8ffd32
CeueHust MHOTOTPAHHUKOB
TToHsATHE 00 AaKCHOMATUYECKOM
7 MMOCTPOEHUU CTEPEOMETPHHU: 1 bubnuotexa [JOK

AKCHOMBI CTEPEOMETPUN U
CJIEZICTBUS U3 HUX

https://m.edsoo.ru/0cc5c4fe
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IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:

bubnunorexa LIOK

NnapaijiCJIbHBIC IJIOCKOCTU

8 AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/239c8ch4
CJIEJICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM
9 MIOCTPOEHUU CTEPEOMETPHHU: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edso0.ru/65c6b106
CJIEICTBUS U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM
10 IIOCTPOEHUHN CTEPEOMETPUN: Bbu6moteka LJOK
AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3anMHOe pacnioniokeHue npsmMbIxX
11 B [IPOCTPAHCTBE: MEepeCeKaroIuecs, bubnnorexa [JOK
HapauIeIbHbIC M CKPEIINBAIOIIUECS https://m.edsoo.ru/1a2520f6
psiMbIe
[TapamienpHOCTD MPSMBIX U
| aecersh e BuGniorsa LOK
https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NapAJUIEIBHOCTD
TPEX NMPSAMBIX
[TapamienbHOCTE NPAMBIX U
13 IIJIOCKOCTEW B IIPOCTPAHCTBE:! bubmuoreka [IOK
[MapamienbHOCTh MPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 Yrael ¢ cOHanpaBJIE€HHBIMU bubnmnoreka [JOK
CTOpOHAMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubnuotexa [JOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnmoreka [JOK
POCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapaninenbHOCTh MITOCKOCTEM: bubnuorexa [JOK

https://m.edsoo.ru/2e18f255



https://m.edsoo.ru/239c8cb4
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CBolicTBa napauiesibHbIX

bu6nmoreka [IOK

18 IJIOCKOCTEN https://m.edso0.ru/e504d656
IIpocreiire npoCTpaHCTBEHHBI
19 @E;);p; Ha gnorc):ii)cr;ilz (’:TCTEI;Z:L’)I[; bubmorexa LIOK
’ https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumesn
20 [TocTpoenue ceueHuit bubmorexa LIOK
https://m.edsoo.ru/1d434d0f
. bubmuoreka [IOK
21 Hoctpoerme cetentit https://m.edsoo.ru/ec26fe5d
KonTtponpsHas padora o Teme
29 "[IpsiMbIe ¥ TIJIOCKOCTH B bubnnoreka [JOK
npocrtpanctse. [lapanienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEH"
[lepnieHAMKYASAPHOCTD MPAMOUN U
23 HJ'?(F))CI(GO(f”[[I/I'}II'IHeppHe(;ICHI/IKyIJ)IHpEBIe bubmmorexa OK
i https://m.edsoo.ru/b19f6a5d
IpsSIMbIE B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubmmnoreka HOK
NEepPIEeHANKYISIPHBIE K MTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapasienbHbie U bubmuoreka [IOK
HEePICHAUKYIISPHBIC K MJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHuKyIsIpHOCTH bubmmnoreka HOK
NpsSIMOH | TUTIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepnesauKyJIsSpHOCTH bubmuorexa [IOK
NPSIMOM | TUIOCKOCTH https://m.edso0.ru/79165d15
o8 TeopeMa o npsmoit bubmuoreka [IOK
HEePICHIUKYISIPHON TNIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bu6muoreka [JOK
MEPIEeHIUKYISIPHON MII0CKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMma o npsmoit bubmuorexa [IOK
NEPIEHANKYIAPHOM MIOCKOCTH https://m.edsoo.ru/7d18834b
31 [TepieHaAMKYISIp U HAKJIOHHBIE: bubnuorexa [JOK

PACCTOSAHUC OT TOYKHU O

https://m.edso0.ru/33c477d3
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IUIOCKOCTH, PACCTOSIHUE OT IPSAMOH
J10 IIJIOCKOCTH

[IepnieHauKYSp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH 10

bu6nmoreka [IOK

32 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM https://m.edsoo.ru/66fefadd
JI0 IIJIOCKOCTH
IlepieHIUKYIIAp U HAKIIOHHBIE:

33 paccrostHue OT TOYKHU 10 Bbu6mmoteka [JOK
IUIOCKOCTH, PACCTOSIHHE OT MPSAMOM https://m.edsoo.ru/a5b7b8e3
J10 TUIOCKOCTH
[lepneHiuKynsip ¥ HAKJIOHHBIE:

34 paccTosiHuE OT TOYKHU 10 bubnuoreka [IOK
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOiA https://m.edsoo.ru/dbee22bc
JI0 IIJIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YIOJ MEXAY bubmuoreka [IOK
IPSMOH | TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubmuoreka [IOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroj, TUHEHHBINA yros bubmmnoreka HOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
[TepieHAUKYJIAPHOCTD MIIOCKOCTEM: BuGmmotexa LIOK

38 MPHSHAK TEPICHANIKYIPHOCTH https://m.edsoo.ru/ec3e2da3
JIBYX IUIOCKOCTEN
[lepneHIMKYISIPHOCTD MIIOCKOCTEN: BuGmmotexa LIOK

39 TPHSHAK TEPICHIAIYIHPHOCTH https://m.edsoo.ru/ed9e2a8e
JIBYX IUIOCKOCTEN
[lepneHAMKYISIPHOCTD MJIOCKOCTEH: BuGmmotexa LIOK

40 TPH3SHAK TEPIEHAIYIAPHOCTH https://m.edsoo.ru/ba75dc57
JIBYX IUIOCKOCTEN

41 Teopema o Tpéx mepHEHANKYIIIPAX bubmorexa IOK

https://m.edsoo.ru/e4972cdc
42 Teopema o0 Tpéx nepneHANKYIsIpax bubmuoteka [JOK
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https://m.edsoo.ru/52188a7d

bu6nmoreka [IOK

43 Teopema 0 Tpéx nepne UKy 1pax https://m.edsoo.ru/9f246736
KonTtponpsHas pabora mo Temam

44 "[leprieHANKYIAPHOCTD MPSIMBIX U bubmuorexa [JOK
wiockocteit" u "YTIbl MeX Ty https://m.edsoo.ru/5b971ef3
NPSIMBIMU U TUIOCKOCTSIMH"
[ToHsATHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI Buborexa LIOK

45 MHOTOTPARITHIA, BRINYIIIBIC | https://m.edso0o.ru/2d24e873
HEBBIMTYKJIbIE MHOTOI'PaHHHKH;
pa3BEPTKAa MHOTOI'PaHHUKA
[Tpu3ma: N-yroapHas npu3Ma; rpaHu

16 Y OCHOBAHUS NIPU3MBIL; IIpsAMast U Bbu6motreka [IOK
HaKJIOHHAsI TPU3MBI; OOKOBas https://m.edsoo.ru/b4ad63ad
MI0JIHASl TOBEPXHOCTh MPU3MBbI

47 [Tapannenenunen, NpsMOYTOIbHBIN bubmuoreka [IOK
napaie/ieIIIe,] ¥ €ro CBONCTBA https://m.edso0.ru/8a7he683
[Mupamuna: N-yronbHasi nupamuia,
I'paHU U OCHOBaHME MUPAMMU/IbI;

48 OOKOBas ¥ MOJTHASI TOBEPXHOCTh ]IWStPtIgSJ,I'I;I/?rTIeeI;aSCI)_E)OI’I:/fblc 40a5
NUpPaMU/Ibl; IpaBUIIbHAS U
yCeUYEHHas nupaMuIa
[TpaBuiIbHBIE MHOTOIPaHHUKHU:
MOHSATHE MTPABUIBLHOTO

49 MHOT'OIPAHHUKA; TPABUJIbHAS bu6muoreka [JOK
IpU3Ma U MpaBUIbHAs MUPaMU/Ia; https://m.edso0.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS MTUpaMUAA
U TIPaBWJIBHBIN TETpadp; KyO
[IpencraBnenue o NpaBUIBHBIX Butmiorexa [[OK

S0 MHOIOTPaHHHKAX: OKTaSIp, https://m.eds00.ru/a0fddsbf
JOJIEKAdp U UKOCAdIP.

o1 CummeTpusi B IpOCTPAHCTBE: bubnmoreka [JOK
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CUMMETpPUS OTHOCUTEIIBHO TOUYKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPUU B ITUpaMUaX,
napajuiesenuneax, NpaBuiIbHbIX

https://m.edsoo.ru/b9e777d9

MHOTOI'PaHHHKAX
o | memenemesmeueime B LOK
P - bebpa, https://m.edsoo.ru/6cdbecef
JTMarOHaJH, yIJIbl
[Tnomaas 6OKOBOM MOBEPXHOCTH U
53 mpuswsl, miouats octosam Bumorexa LIOK
P > THTOHAMD | ’ https://m.edso0.ru/37d84157
TeopemMa 0 OOKOBO MOBEPXHOCTH
MPSIMOM MPU3MBbI
[Tnomaas 60KOBOM MOBEPXHOCTH U
| Zmmaenmammach BuGniorsa LOK
PaMuIB!, TEOpEMa O TUIOTHAAH | https://m.eds00.ru/5603e30b
OOKOBOM OBEPXHOCTH YCEUEHHOMN
MTUPAMU/TBI
55 Konrponbnas pabora no reme bubmuoreka [IOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubmuoreka [IOK
56 [omstue 06 06HEMe https://m.edso0.ru/7ad0020b
N bubnuotexa [JOK
S7 OOBEM mapamuL! https://m.eds00.ru/235171b3
. bubnunorexa LIOK
58 OOBEM npamup: https://m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59 ObHEm mupamm e https://m.eds00.ru/79¢10312
. bubnunorexa LIOK
60 OOBEm mupamm et https://m.edsoo.ru/2faadc3f
61 O0BEM TPU3MBI bubmorexa LIOK

https://m.edso0.ru/79853608
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bu6nmoreka [IOK

62 OOBEM mpu3MEI . https://m.edsoo.ru/1e053890
N bubnuorexa [IOK
63 O0EM mpu3MEL . https://m.edsoo.ru/482d3f51
64 KoHnTponbHas pabora 1o teme 1 bubmuorexa [JOK
"O0BEMBI MHOTOI'PAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTopenue, 06001IEeHNE
65 cUCTEMaTH3alMsI 3HAHUH. 1 bu6nmoreka LIOK
[TocTpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHME, 0000IIEHNE
CHUCTEMAaTH3alMs 3HAHUH.
o | Bomcaemeporemventy | Bumorera LOK
. ’ https://m.edsoo.ru/f7792ba9
MPsIMOM, OT TOYKH /10 TUIOCKOCTH,
MEXIYy CKPEIINBAIOITUMHUCS
PSIMBIMU
67 Wrorosas koHTposibHasA paboTa 1 ﬁgg:f;;?;iﬁﬁﬁlbg 146bc0
[ToBTOpenue, o6o0IIeHNE
CHCTEMAaTH3alMs 3HAHUH.
o | Domenemeymmuy | B LOK
N ’ https://m.edsoo.ru/56765e8b
MEXIY MPSMOM U TJIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
MJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kour I Hata 0
/i Beero POJIbHBIE PAKTHYECKHE | L.oyopng odpa3oBaTebHbIE
padoThI padoThI pecypcbl
U Iap: HEHT "
1 z([:I/(Iba?\Eean' nilzm?:z[b pnjozzﬂpxz(c:)’ﬂn 1 bubmorexa LIOK
’ https://m.edsoo.ru/0341bc2b
cdepbl
B3aumnoe pacnionoxenne cheps

5 U IUIOCKOCTH; KacaTelbHasl 1 bu6mmoteka [JOK
IUIOCKOCTH K cepe; MIoIain https://m.edsoo.ru/bed12a43
chepnl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnorexa [JOK
wiockoctd. CeueHus mapa https://m.edsoo.ru/bcl15f7f2
[{unuHapryeckas MOBEPXHOCTb,

4 00pa3yromue MUJINHIPUIECKOM 1 bubmuorexa [IOK
MIOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
[IUTHHIPAYECKON TTIOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yromias u oCh; 1 bubnmnorexa [JOK
IUIOIAaAb OOKOBO# U TIOIHOM https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N3o00pakenne nunuHapa HA
iockocT. Pa3BépTka mumuHapa.

6 Ceuenust HMIMH]pA (MTOCKOCTBIO, 1 bubmuorexa [{OK
napaIeIbHOW WITH https://m.edsoo.ru/016e25eb
MEPIEeHIUKYISIPHONU OCH
MATTUHIPA)

KoHnueckas moBepXHOCTS,

7 o0pa3yronire KOHUIeCKOn 1 bubnmoreka [JOK
MIOBEPXHOCTH, OCh M BEPIIIHHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MMOBEPXHOCTH

8 Konyc: ocHoBaHue u BepInHa, 1 bubnmoreka [JOK
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o0pa3yromias u 0Cb; IUIONIA/b
OOKOBOH M MOJHON OBEPXHOCTH

Y ceu€HHbIi KOHYC: 00pa3yromme

https://m.edso0.ru/897dd3b2

bubnunoreka LIOK

9 Y BBICOTA; OCHOBaHUS 1 OOKOBas hitps://m.eds0o.ru/1468bah3
MTOBEPXHOCTh
N306paxkenune koHyca Ha
wiockocT. Pa3Béprka koHyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubmmoreka [JOK
napajuieibHOM OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, IPOXO/ISIIEH yepe3
BEPILUHY)

11 KomMOuHamumst Ten BparieHus u bu6nmorexa LIOK
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbBIA

12 okono cepsr; chepa, BucaHHAS B bubnmnorexa [JOK
MHOTOTPaHHHK WU B TEJIO https://m.edso0.ru/0b136158
BpallleHus

13 ITonsitue 06 00béMe. OCHOBHBIE bu6mmoteka IIOK
CBOICTBA 0OBEMOB Tl https://m.edsoo.ru/26a03fb7

. bubmuoreka [IOK
14 O6BEM I Ipa, KOHyCa https://m.edso0.ru/5513d87b
" bubmuoreka [IOK

15 OOBEM mapa u nomans chepet https://m.edsoo.ru/d189bde2
[TomoOHbBIE Tena B IPOCTPaHCTBE.

16 COOTHOIICHHS MEXY TUIOMAIIMHU but6mmorekxa [IOK
MOBEpPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cfleb
MMOJOOHBIX TEN

g | oo o e B 10K
rer https://m.edsoo.ru/4a33a8ab

18 Bekrop Ha MII0CKOCTH U B bubmuotexa [JOK

IPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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bu6nmoreka [IOK

19 CliokeHHue ¥ BBIYMTAHUE BEKTOPOB https://m.eds00.ru/23f4f089
bubnunorexa LIOK
20 YMHOMKEHHE BEKTOPA Ha HCIIO https://m.edsoo.ru/dee379eb
Pasnosxenue BekTopa mo Tpém Bubnmorexa [IOK
21 HEKOMIUIaHApHBIM BEKTOPaM. hitps://m.eds00.ru/a28fd74e
[TpaBuso mapasuienenurena — '
Pemenue 3amay, CBSI3aHHBIX C Bubnmorexa [IOK
22 IIPUMEHEHHUEM IIPABUJI AEUCTBUM C https://m.eds00.ru/5a827900
BEKTOpaMHU — '
KoopanHatHO-BEKTOPHBIN METO/T Bubmmotexa LIOK
23 1PH PEICHHUH TEOMETPHHACCIIX https://m.edsoo.ru/d3alfe30
3a7a4 — :
[IpssmoyronbHas cucrema
KOOpJIMHAT B IPOCTPAHCTBE. Bubmorexa IIOK
24 KOOPHHF aTLI BEKTOPA. https://m.edso0.ru/48db7058
[Tpocreiimme 3agaun B
KOOpJAWHATax
25 Cuampnos oo ubmiorexa LIOK
P P g https://m.edsoo.ru/725effc4
BEKTOPOB
26 Boruncnenue yrioB Mexy bubmmnoreka HOK
OPSMBIMU U TTIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTtponbHas pabota no teme Butmiorexa [[OK
27 Bexroper K?Opﬂmam B https://m.edsoo.ru/77c22fc5
IPOCTPAHCTBE
[ToBTOpeHnue, 06001IeHNE U
o8 cHUCTeMaTU3alus 3HaHH. bubnuoteka [JOK
OcHoBHBIE QUTYPHI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IJIaHUMETPUU
29 [ToBTOpeHnue, 0600MIIeHNE 1 bubnunorexa LIOK

cUCTeMaTH3als 3HaHUH.

https://m.edsoo.ru/078cd184
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OcHoBHBIE GUTYPHI, (PaKTHI,
TEOpPEMBI Kypca INIaHUMETPUN

[ToBTOpeHue, 0600IIeHNE 1

30 cUCTeMaTu3alys 3HaHu|. 3agaqu 1 bu6nmoreka [IOK
TUIAHUMETPUH U METOBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEHME, 0000IIICHUE 1

31 cHUCTeMaTH3aIlys 3HaHWi. 3a/1a9n 1 bubnuorexa [IOK
IUTAHUMETPUH U METOIBI X https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpeHnue, 0600IICHNE 1

32 cHUCTEMaTU3alMsl 3HAaHUH. 1 bu6nmorexa LIOK
OcHoBHbIe GUTYPBI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMEeTPHH

bu6nmorexa LIOK

33 Hrorosas KORTpOILHAA padoTa . https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 060061IIeHUE U 1 bu6nmorexa LIOK
cucTeMaTH3als 3HAaHUI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Matemaruka: anreOpa ¥ Hayajia MaTeMaTHYeCKOro aHaju3a, reomerpus. ['eomerpus, 10-
11 xmaccwl/ Atanacsa JI.C., BytyzoB B.®., Kagomues C.b. u np., AkiiioHepHOe 00111eCTBO
«3natensctBo «IIpocBerieHne

METOAUYECKHUE MATEPUAJIbI IJIs1 YYUTEJIA
Meroanueckue pekomenaanuu. 10-11 kmaccer (k yaeonuky Atanacsa JI. C. u ap.)

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject;

https://m.edsoo.ru/2f36a36
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