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MNOSACHUTEJIBHASA 3AITUCKA

Pabouas nporpamma yueGHOTro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xyaccoB pa3paboTtana Ha ocHOBe PeepalbHOrO rOCYAapCTBEHHOIO 00Pa30BaTEIbHOIO
CTaHAapTa CpPeJHero oOmero oOpa3oBaHUs, C YY4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMH,
NPEABSABIAEMBIX K MaTeMAaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOrOo 00pa30BaHUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIETECHIMSIMH,
COCTaBJISIIOLMMU OCHOBY JUI CaMOpa3BUTHUS U HENPEPHIBHOTO 0Opa3oBaHUs, LEIOCTHOCTb
OOIEKYIBTYPHOT O, TMYHOCTHOT'O M ITO3HABATEIBHOTO PA3BUTHSI TUYHOCTH O0YUYAIOIIUXCS.

HEJIA U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TIeOMETpUM Ha YpPOBHE CpeAHEro oomero oOpa3oBaHUS
00yCIIOBJIEHa NPAKTUYECKONW 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
0o0y4eHHs TeOMETPUM B HANPABICHUU JIMYHOCTHOTO Pa3BUTHUs 0Oydarommxcs, GopMUpOBaHUS
(YHKIMOHATIHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3yUEHHs IPYTUX YYEOHBIX IHCLUIUIVH.
PazButne y oOydwaromuxcsi MPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
FeOMETPUUECKUX aO0CTpaKIUi, COOTHOIIEHUU PEabHOTO U UICAlbHOT0, XapaKTepe OTpaKeHUs
MaTeMaTUYECKON HAayKOH SIBJICHUN U MPOILECCOB PEaTbHOIO0 MUPA, MECTE TEOMETPUH B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOTO MOJCIMPOBAaHHMS B HAyYHOM IIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHUS YYAIIMXCS, a TaKXKe KadecTB
MBIIUICHUSI, HEOOXOUMBIX JIJISl a1allTallii B COBPEMEHHOM OOIIECTBeE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CpEIHEro OOIero
o0pa3oBaHUs, TaK KaK OOECIEeYMBAET BO3MOXKHOCTh HM3YYCHHs KaK JUCHUIUIMH €CTECTBEHHO-
Hay4HOU HaIlpaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOpMUPYyEMOEe MpHU H3YyYECHHHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LIEMOYKU JIOTUYECKUX YTBEPXKAECHUI B XOJ€ peIIeHUs
TEOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTIONB3YIOTCSl TIPH PEIIeHUH 3a7ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YAaCTHOCTH M3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B IPOCTPAHCTBE MIPAaeT CYLIECTBEHHYIO pOJb BO BCEX
o0macTsaX JesaTenbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €r0 COLMAJIBHOTO OBITHS, (OopMa OTPaKEHUS OKPYKAIOIIEro MHUpA,
yCIOBHE YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTENBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHAET pa3Hble BUAbI y4eOHOH U TPy 10BOM
NEeSITeTIbHOCTH, SIBISIETCS OJHUM M3 TMPO(ECCHOHANTBHO BaKHBIX KAdeCTB, IMOITOMY aKTyallbHa
3ajada GOpPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B IMOJTOTOBKE K IPaKTHYECKOH
JEeSITeTLHOCTH 110 MHOTUM HaIPaBJICHUSM.

Llens ocBOEHUS ITporpaMMBbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE OOyUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS Yepe3 0OecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIEITHOTO POI0JKEHUsT 00pa30BaHuUs 110
CHENHUATBHOCTSM, HE CBS3aHHBIM C MPHUKJIATHBIM HCITOIE30BAaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpur Ha 0a30BOM YPOBHE NpEAHA3HAYCHA U OOYYaOIIHXCS
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPyAHEHUII Ha YpPOBHE OCHOBHOI'O
obmiero obpaszoBanus. Takum oOpa3oM, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOMUTH
o0mre MaTeMaTH4ecKue YMEHHUs, CBA3aHHbIE CO CleUu(UKON reOMEeTpUH U HEOOXOAUMBIE NS



’KU3HU B COBpEMEHHOM o01iectBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh U3YUUTh FEOMETPHIO
6osee ri1y0OKO, €Clii B JallbHEHIIEM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTuxeHue 1enu 0OCBOGHUS IPOrpaMMbl 00eCTIeUrBACTCA PEIICHUEM COOTBETCTBYIOLIUX
3anau. [IpuopureTHbIMU 3a1auaMu ocBoeHUs Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTyphl M

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TejaxX BpallleHUs Kak o
BOXHEHMIINX MaTeMaTUUYECKUX MOJEINSX, T03BOJISIOUINX ONUCHIBaTh U U3y4aTh pa3HbIE
SBJICHUSI OKPYKAIOIIETO MUPA;

e (QopmupoBaHuE yMEHHs PACIIO3HABATh HA 4YEPTEkKaxX, MOJICNAX U B PEATbHOM MUDE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

® OBJAJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOCHUS Ha H300paKEeHUSX
MIPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU IMOHSITUSIMH O MHOIOIPDAaHHUKAX U
TeNax BpalleHUsI U UX OCHOBHBIMH CBOHCTBaMU;

e OBJIQJICHUE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aad; (OpPMHUpPOBAHUE yMEHUS
NPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAacCyk JCHHUS B  XOJIeé  pPELICHUS
CTEPEOMETPUYECKHUX 3a/1a4 U 3a/]1a4 C IPAKTUUYECKUM CO/IEpKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opMmupoBaHHe (PYHKIMOHAIBHOM TPaMOTHOCTH, PENICBAaHTHOM TE€OMETPUU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX TTOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CUTYalMsIX W NPU U3YyYECHUM JPYTUX Y4EOHBIX IPEIMETOB,
NPOSIBICHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OpMYyIMpOBaTh HX Ha S3bIKE
FeOMETpUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJIEIH, MPUMEHATh OCBOEHHBIN
FeOMETPUUECKUH ammapar JUid pelleHuss MPaKTHUKO-OPUEHTHUPOBAHHBIX — 3ajad,
WUHTEPIIPETUPOBATH U OLICHUBATD [TOJIyYEHHBIE PE3YJILTATHI.

OTnu4UTENbHON 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOUYEHUE B KypC CTEPEOMETPUHU

B Hayaje ero M3ydyeHus 3aj7ad, pellaeéMblX Ha YypOBHE MHTYUTHUBHOIO TIIO3HaHUS, U
onpeAenéHHbIM 00pa3oM OpraHU30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 M IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJHPYET NIPOTEKaHUE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3yUEHHUIO IIPEAMETA.

[Ipenmourenue OTHAETCS HATJIAJHO-KOHCTPYKTHBHOMY METOAY OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOM
JEeATENbHOCTH. Pa3BuUTHE INpPOCTPAaHCTBEHHBIX MPEACTABICHUM Yy Yy4alluxXcsi B Kypce
CTEpEOMETPUH MPOBOJIUTCA 3a CUET pelIeHHs 337a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEpHpPOBAaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBAHHE O0Pa30M — B YCJIOBHSIX OTBJIEUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNS.

OcHoBHBIE cogepxaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsMble U MIOCKOCTH B NMPOCTpaHCTBE», «Tena BpameHus», « Bektopsl u
KOOpJMHATHI B IPOCTPaHCTBEY». POPMUPOBAHNE JOTHUECKUX YMEHUH pacipeiesiieTcss He TOJIbKO
[0 COJIep)KaTeNbHBIM JIMHUSM, HO W IO rojJaM OOy4YeHHsl Ha YPOBHE CpETHEro oOIero
oOpa3oBaHusl.



Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmebl, pactpeeaEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pazom,
4TOObl  OBJAJCHHE T'COMETPUYECKUMH  TOHSATHSAMH W HABBIKAMHU  OCYILECTBIISIIOCH
MOCIIE0BATENbHO M IMOCTYHATeNIbHO, C COOJIIOJIGHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I€OMETPHUUECKHX MPEICTaBICHUIH 00yJaromumxcs,
pacumpsis ¥ yrayousis e€, o0pas3yst IpOUHbIe MHOKECTBEHHBIE CBS3H.

MECTO YUEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yyenue reomerpun oTBoauTCs 2 yaca B Hejento B 10 kinacce u 2 yaca B Henelno B 11
KJIacce, BCero 3a JBa roaa ooydenwus - 136 yueOHbIX vaca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMETpUH. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOE pacrionoxeHue NnpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKpemuBampmuecss npsaMsle. llapamnensbHOCT NpPAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IIPOCTPAHCTBE; MapaJJICIBHOCTh TPEX NPAMBIX; MapaLIENbHOCTh
IOpSIMOM M IUIOCKOCTH. YIUIBI C COHAIpPABJICHHBIMH CTOPOHAMH; YIoJl MEXIy HpPSAMBIMH B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX IocKocTel. [Ipocreiimme nmpocTpaHnCcTBEHHBIE (PUTYPBI Ha MFIOCKOCTH: TETPAdIP,
KyO, mapajijienenurnes;; IoCTPOeHUE CeYeHU .

[lepnieHAUKYISIPHOCTE  TPSIMOM M IUIOCKOCTH:  NEPIEHIUKYJAPHBIE IpsSMbBIE B
IIPOCTPAHCTBE, NPSIMbIE IApAJUICIbHBIE M IEPHEHIUKYJISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHAUKYSIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJd MEXAY MIPSAMOW U IJIOCKOCTBIO; IBYTPAHHBIM YIOJI,
JIMHEUHBIN YroJl ABYTpaHHOro yrua. IlepneHaukyisgp ¥ HakJIOHHBIE: PACCTOSHHUE OT TOYKHU M0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NpOeKUus (GUrypsl Ha IIOCKOCTb.
IlepneHquKyIspHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUIOocKocTel. Teopema
0 TPEX MEPIECHAUKYIIAPaX.

MHuororpanHuKu

IlonsiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOrpaHHuka. IIlpusma: N-yrospHas nmpu3Ma; rpaHu
¥ OCHOBAHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAS IPU3MbI; OOKOBAs M TIOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapayienenunesn, NpsAMOYTrOJIbHBIN MapajulelIeUIe] U ero cBoicTBa. Ilupamuaa: n-yromapHas
nupaMujia, TpaHU M OCHOBAaHUE NHUPaMUJIbl; OOKOBas M IOJIHAS IMOBEPXHOCTh IMHPaMHJIBbI;
NpaBUJIbHAasl W YCEUEHHas IHUpaMuja. OJEMEHTbl Mpu3Mbl M nHpaMujbl. [IpaBuibHBIE
MHOTOTPaHHUKU: MOHATHE MPABUIBHOTO MHOIOIPDAaHHHMKA; MPaBUJbHAS IPU3Ma M IPaBHIIbHAs
nUpamMu/a; MpaBUIbHAs TPEYroJibHasi MUpaMUia U MPaBUWIbHBINA TeTpasap; kyO. IlpeacraBnenue
O MPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoAeKka’ap W ukocadap. CedeHus MNpu3Mbl U
MUPAMHU/IBI.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, NPAMOM, IUIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuJax, Napauieenue1aX, IpaBuIbHbBIX MHOTOTPaHHHUKAX.



Brruucienue 351eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60xoBOM
MOBEPXHOCTU W TOJHOW MOBEPXHOCTU MPSMON NPHU3MBI, IUIONIAJb OCHOBaHWM, Teopema o
OOKOBOHM IMOBEPXHOCTH TpsSMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TMOBEPXHOCTH
NPaBWIBHON NMHUpaMUAbI, TeopeMa O Iulom@aau yceu€HHoil nupamunabl. [loHsTHe 006 00BEME.
O0bEM UpaMuIbl, MPU3MBIL.

[Tonobupie Tena B mpocTpancTBe. COOTHONIICHUS MEXKIY IUIOMAIASMH TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KJIACC

Tesa BpalieHus

[lwimHapuYeckass MOBEPXHOCTh, 00pasymoliue IMIMHAPUYECKOH TOBEPXHOCTH, OCh
LWIMHAPUYECKON MOBepXHOCTH. L{MnuHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; IUIOIAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konuueckass moBepXHOCTb, 00pa3ylolIe KOHUYECKOW IOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KOHyc: OCHOBaHHME M BepUIMHA, 0Opa3ymoomas W OCh; IJIONIAIh
OOKOBOW W NOJHON MOBEPXHOCTH. YCEU€HHBIN KOHYyC: 00pa3yrolllue M BbICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paaumyc, AWaMeTp; IUIOMAJL IMOBEPXHOCTH cdepsl. B3ammuoe
pacmonoxxeHue chepsl 1 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BEpTka MIMHAPA U KOHYCA.

KomOuHnanmu Tten BpalleHuss U MHOTOIPAaHHHKOB. MHOIOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Torsitme 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
OpSAMOYTOJIBHOTO Mapajienenunena u ciaeactsus u3 He€. O0bEM HmMHApa, KoHyca. O0bEM
1apa u miomaab chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHMST MEXAy IUIOMIAIMU IMOBEPXHOCTEM,
00BbEMaMHU TOOOHBIX TEJI.

Cevenuss uMAMHIpa (MApauieIbHO U TMEPHEeHAMKYJSIPHO OCH), CEYeHHMs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY ), CEUeHHUS I1apa.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTy U B mpocTpancTBe. ClokeHue U BBIYUTAaHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpPa Ha uuncio. PasnoxeHue BekTOpa Mo TpEM HEKOMILIaHapHBIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHUEM IIPABWII JEMCTBHUM C BEKTOPAMH.
IIpssmMoyrosnbHas cucrema KOOpAHMHAT B mpocTpaHcTBe. KoopaunHarsl Bektopa. IIpocreimme
3aJaud B KOOpJAMHATax. Yroia Mexay BekTopamu. CkalspHOe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpsMBIMH M INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IPH
pELIEHNU TEOMETPUYECKUX 3a/1a4.

ININTAHUPYEMBIE PE3YJIbTATHBI

JJUYHOCTHBIE PE3YJIBTATHI
JlugHOCTHBIE PE3yNBTaTBl OCBOCHHS MPOTpPaMMbl y4eOHOTO mpeamera «MaTtemaTuka»
XapaKTePUYIOTCS:
I'paxxnanckoe BocnuTanue:
c(OPMUPOBAHHOCTHIO TPAXKIAHCKOW TO3HWIMHU OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIeCTBa, MPEICTABICHUEM O MaTeMaTHUYECKHX OCHOBAX



(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEeayp TIpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMATHHBIMH WHCTHTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAUCHUEM.

IlaTpuoTHyeckoe BoCIMTaAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON Ipa)KAAHCKOW UACHTUYHOCTHU, YBAXKEHUS K IPOILIOMY
U HACTOSLIEMY POCCUUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKCHHUSIM
POCCUHCKHX MAaT€éMaTUKOB M POCCHUMCKOW MaTEMaTHYE€CKOM IIKOJbI, K HCIOJb30BAHUID ITUX
JTOCTHKEHU B IPYTrUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIYXOBHBIX IICHHOCTEH pPOCCHUICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH>KEHUN HAyKHW U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHWEM JINYHOTO BKJIA/Ja B IOCTPOEHUE
YCTOWYHBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKMM  OTHOUIEHWEM K  MHUpPY, BKIIOUYas JCTETHUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyXIeHUH; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3IudyHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTeMaTH4YeCKMe 3HAaHUA B HHTEpecax
3I0pOBOT0 W 0Oe30macHoro o0pasza KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHH U OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHUSAX CIIOPTUBHO-03I0POBHTEIHHON
JIEATEIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYyJy, OCO3HAHHUEM IEHHOCTU TPYIOJIOOUS; UHTEPECOM K Pa3INYHbIM
chepam npodeccroHaTbHON NIEITEIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOp Oyayiei nmpodeccun U peaan30BbIBaTh COOCTBEHHbBIS
JKU3HEHHBIC IUIaHBI, TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa3oBaHUIO H
caM000pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKHM3HM;, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pelIeHnr MPaKTUYECKHUX 3a/1a4 MaTeMaTHIECKON HAIIPaBICHHOCTH.

JIK0JIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KyJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIBHO-
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSHUE MNPUPOJHONW M COLMAIBHOW Cpeabl, OCO3HAaHUEM
M100aMbHOTO — XapakTepa JKOJOTHYECKHUX  MpoOJieM; OpHEeHTAallMell Ha  MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU JIJIS PEHICHUs 3a/1ad B 00JACTH OKPY’KAIOIICH Cpebl, TIIaHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXHBIX MOCIEACTBUN JUIsl OKPY>KAIOIIEH CPEbI.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW M OOIECTBEHHOM MPAKTHKW, TOHUMAaHUEM MaTEeMaTHYECKON HAyKH Kak cepbl
YeJIOBEUECKOU JIEATENIbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl pa3BUTUS LIMBUIIN3ALINN;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTUKH W MaTE€MaTUYECKOM KYJIbTYpOM KaK CpPEICTBOM IO3HAHUS
MHpA; TOTOBHOCTBK) OCYIIECTBJISATh IPOEKTHYIO W HCCIEIOBATENBCKYIO JAESATEIbHOCTD
WHJUBUIyaIHHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI
MertamnpenMeTHble Pe3yibTaThl OCBOCHHS NPOTrpaMMbl ydeOHOro mpeamera «MaremaTuka»
XapaKTEePU3YIOTCS  OBJIAJCHUEM  YHUBCPCAIbHBIMU  HO3HAGAMENbHBIMU  OelCMEUIMU,

VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSAMY,  VHUBEPCANbHbIMU — Pe2YISIMUBHbIMU
oeticmeusmu.

1) Vuusepcanvnvle noznasamensmsle oeticmeus, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYICAOWe20 MUupa,
npuMeHeHue 102U4eCKUX, UCCe008amelbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

Ba3zoBble Jjornuyeckue aeiicTBuA:

BBISBIISITh U XapaKTEPU30BATh CYIIECTBECHHBIC MPH3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHI, OTHOLICHUH MEXIy MOHATUAMH; (HOPMYITUPOBATH OIpPEACIICHUS MOHATUH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINK, OCHOBAHHS JJIs1 00001IeH s
Y CPaBHEHHMS, KPUTEPHHU TIPOBOIUMOTO aHAIIN3a,;

BOCIPUHHUMATh, (POPMYJIMPOBATh U MPEOOPA30BHIBATH CYKICHHS: YTBEPIAMTEIbHBIC U
OTpULATENIbHBIC, CAMHUYHBIC, YACTHBIEC M OOIINE; YCIOBHBIC;

BBISIBJISITH MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYHS B (paKTax,
JIAHHBIX, HAONIOJCHUSX W YTBEP)KACHUSX; INpeUlaraTb KPUTCPHUH I BBISBICHHS
3aKOHOMEPHOCTEH U POTHBOPEUHH;

JieNlaTh BBIBOJBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITETIHHO JJOKA3aTeIbCTBA MATEMAaTHIECKUX YTBEPKACHUH (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAUBATh AapPryMEHTAIMIO, MPHUBOAWUTH TIPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

BBIOMpATh CMOCOO pemieHust y4eOHOM 3ahay (CpaBHUBATb HECKOJIBKO BapHaHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITETIbHO BBIJEICHHBIX
KPUTEPHEB).

Ba3oBhbIe ncciaenoBarejbcKkue JeHCTBHUA:

WCIIOJIb30BaTh  BONPOCHl  KaK  HCCIEAOBATEIIbCKUNA  WHCTPYMEHT  TO3HAHUS,
dbopMynHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
UCKOMOE€ M JIaHHOe, (OpMHUPOBATH THUIOTE3y, ApPryMEHTHPOBATh CBOIO TO3HUIIHUIO,
MHCHMUE,

MPOBOJIUTh CAMOCTOSATENIbHO CIUIAHUPOBAHHBIA SKCHEPUMEHT, HCCIEJOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOOBEeKTa, SBJICHHs, Mpollecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SIBICHUSMU, IPOIIECCAMU;
CaMOCTOSATENbHO  (popMynmHupoBaTh 0000IIEHHWST ¥  BBIBOJBI IO  pe3yJibTaTam
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBaHNUS, OIEHUBATh JOCTOBEPHOCTh MOTyUYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;

IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IPOLECCA, 4 TAKIKEC BBIABUTaTh MPEAITOIIOKCHUA
0 €ro pa3sBUTHUH B HOBBIX YCIIOBUAX.

PabGora ¢ undopmanmeii:

BBISABIIATH AeDUIUTHI UHPOPMALIUH, TAaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BOIPOC U
JUISL PeLIeHUs 3aj1au;

BBIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pA3IMYHBIX THUIOB, aHAJIW3UPOBATH,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];



2)

CTPYKTypUpOBaThb HMH(OpPMAIMIO, TPEACTaBIATh €€ B Ppa3Iu4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kKommynuxamuenwvie oelicmaus, obecneuugarom cQopmMupo8aHHOCb

COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.
Oo0menmne:

BOCHPUHHUMATh U (pOPMYIHPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOIEHHS; SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
NMCBMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS 10 XOY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
IIOJIyYEHHBIN pe3ysIbTarT;

B X0JIe 00CYKJIEHHsI 331aBaTh BOIPOCHI 0 CYIIECTBY 00CYKAaeMOii TeMBbI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCICHHLBIC Ha IIOMCK PCIICHUA,
CONOCTABIIATH CBOM CYXACHHUS C CYXKICHUSAMU JPYTMX YYacTHHKOB JIHaJIora,
00HapyXMBaTh pa3IM4Me U CXOJCTBO IMO3UINHI; B KOPPEKTHOH dopme popMynupoBarh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

MNPpEACTAaBIATL PE3YJIbTAThI PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNA, IIPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTI) Q)opMaT BBICTYIINICHHA C y‘IéTOM 3aaa4 Mpe3CHTauru U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHnuecTBo:

NOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAMBUIYaIbHOH pabOThI
OpU pelIeHUH Y4YeOHbIX 3a/ay; HPHUHUMATh IeJb COBMECTHOM JEATEeNbHOCTH,
IUIAHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pachnpeneisaTb BHUIbI PadoT,
JIOTOBapUBaThCs, OOCYKJaTh IMpolLecC W pe3ysnbTaT padoThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBAaTh B IPYMNNOBBIX (popMax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpMBI» W MHBIE); BBHINOJHATH CBOI YacTh pPaOOTHI W KOOPAWHHPOBATH CBOHU
JeMCTBUS C IPYTHMH YIEHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmvlClo8blx
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.
Camoopranuzanus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 33J]auH, BIOUPATh CLIOCO0 pelIeHus ¢ yuéToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:

BIIQJICTh HABBIKAMHM TIO3HABATEIHHON pPEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JNEHUCTBUI M MBICIUTENBHBIX TMPOILIECCOB, WX pPe3yJIbTaTOB; BIAAETh CHOCOOAMH
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpOIlecca W pe3ysibTaTa PEIICHHs MaTeMaTHYeCKOn
3a/1auu;

MPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUU 33a]a4i, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;



e OIICHUBaThb COOTBETCTBHE pEe3ylbTaTa LEIM U YCIOBUAM, OOBACHATh INPUUYUHBI
JOCTMDKEHUS] WM HEIOCTUXKEHUs pPe3yJbTaTOB JEATENbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPAMAs, MJIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPHU PEIICHUH I€OMETPUYECKHUX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh H  NEPICHIUKYISAPHOCTh TMPSMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE paclooKeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPaHHOTO yria, pedpo
JIBYTPAaHHOTO YTJIa; JIMHEHHBIN yroJ ABYTPaHHOTO yIiia; TpaayCHasi Mepa JBYTrPaHHOTO yIiia.

OnepupoBarh TMOHSATHSMH: MHOTOTPAHHWK, BBIMYKJIBIA W HEBBIMYKIbI MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTpaHHUKA, IPABUIBHBIM MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHMpaMuja; MpU3Ma, MPSMOYTOIbHBIN
napajuieNienunesn, Kyo).

KrnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpas OCHOBAaHUSA JUIS  KJIACCU(UKAINU
(BBITTYKJIBIE W HEBBIMYKIbBIC MHOTOTPAHHWKH; TPABHILHBIC MHOTOTPAHHHUKH; TMPSMBIC U
HAKJIOHHBIE IPU3MBI, TapalIeeIUIe/Ibl).

OnepupoBaTh MOHATUSAMU: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/I CIIEJIOB.

CTpouTh ceueHHs] MHOTOTPAaHHHKOB METO/IOM CJIEJIOB, BBITOJIHATH (BBIHOCHBIC) IIOCKHE
YepTEkKHU U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemare 3amaun Ha HaxOXJACHHE TEOMETPUYECKHMX BEIMYMH 1O o0paslaMm WiId
QITOpUTMaM, TPUMEHSS HW3BECTHBIC AHATUTHYCCKHE METOJbI IMPH PEHICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a]ad Ha BBIYHMCICHHWE PACCTOSHHUN MEXIy IBYMsS TOYKaMH, OT TOYKU MO
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TPSIMBIMHU.

Pemare 3amaun Ha HaxOXJACHHE TEOMETPUYECKHX BEIMYMH 1O o0paslaM WiId
QITOpUTMaM, TNPUMEHSS W3BECTHBIC AHATUTHYECKHE METOJBI IMPU PENICHWH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a]ad Ha BBIYHCICHHE YTJIOB MEXIY CKPEUIMBAOIIUMUCS MPSIMBIMH, MEXKIY
MPSIMOY U TIIOCKOCTHIO, MEXY TUIOCKOCTSIMH, TBYTPAHHBIX YTIIOB.

Breruncnsate 00bEMBI U TIIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (OpMyII; BBIYHCISITH COOTHOIIECHUS MEXIy IUIOIAASMUA TIOBEPXHOCTEH,
00BEMaMu TIOOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh TOHITUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE; IIEHTP, OCh W IUIOCKOCTh
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatp, MpeoOpa3oBBIBaTh U MHTEPIPETHPOBATH WH(HOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaX U PUCYHKAX.

[TpumensTb reoMerpuueckue (HakThl AT PEHICHUS CTePEOMETPUYECKHX — 3ajad,
MPEIONIarafoIINX HECKOJBKO IIIaroB PEUICHHs, €CI YCIOBUS MPUMEHEHHS 3aJaHbl B SIBHOUN
dbopwme.

[TpuMeHSTh TpOCTEHIIME MPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUECKUX 3aj1au.



[IpuBoauTh mpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE U IKHU3HH,
pacro3HaBaTh IPOSIBIIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[TpyuMeHsTh NOJyuYeHHBbIE 3HAHUS Ha INPAKTHUKE: aHAJIM3UPOBATh PEAJbHBIE CUTyalud U
NPUMEHATh  M3YYEHHbIE IMOHATHS B  IIPOLIECCE IIOMCKA  PEIICHUS  MaTeMaTH4eCKH
chopMyIUpPOBaHHON MPOOJIEMBbI, MOAEIUPOBATH pPEabHbIE CUTyallMd Ha S3bIKE TE€OMETpHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJAEIU C MCIOJb30BAaHUEM TI'€OMETPUUYECKUX IHOHATUH U TEOPEM,
anmapara anreOpbl; penaTh NPaKTUYECKUe 3aaui, CBA3aHHbIE C HAXOXKICHUEM I'eOMETPUYECKIX
BEJIMYMH.

11 KUIIACC

OnepupoBaTb MOHSTUAMU: LWIMHpUYECKas IIOBEPXHOCTb, oOpa3ytomiue
LWIMHAPUYECKON MOBEPXHOCTH; WINHAP; KOHNYECKas IOBEPXHOCTh, 00pa3yroIine KOHUUECKOH
HOBEPXHOCTH, KOHYC; chepuueckas IOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BPaILlEHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUSMU: IIAPOBOIl CErMEHT, OCHOBAHUE CErMEHTA, BbICOTA CEIMEHTa;
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnate 00bEMBI U IUIOIIAIM TOBEPXHOCTEH TEN BpallleHUs, T€OMETPUUYECKUX Tel C
npUMeHeHHEM (opMyI.

OnepupoBaTb MOHATUAMHU: MHOIOIPaHHUK, BIUCAHHBIA B cdepy M ONMCAHHBIA OKOJO
cdepsr; chepa, BIHCaHHAs B MHOTOTPAHHUK HITM TEJIO BPAIICHUS.

Bb4uciaTh COOTHOIIEHHST MEXKIY IUIOMIAJSIMH MOBEPXHOCTEH M 00BEMaMU IMMOJTOOHBIX
TeJl.

N300paxkaTh n3ydaemble (QUIypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB IMPOCTHIX OO0BEMHBIX (QUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYEHHUS TeJl BPALICHUSI.

W3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BBIBATH MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
FeOMETPUUECKUX PUTYpax, MPEACTABICHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE 1eHCTBUS CII0KEHUSI BEKTOPOB, BHIUNTAHHUS BEKTOPOB U YMHOXEHHUS BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICINIIE A,

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXKIY BEKTOpPaMHM, CKaJsIpPHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOpPOB U MPOU3BEJCHHE BEKTOPA Ha YHCIIO, YTOJI MEKIY BEKTOPAMU,
CKaJISIpHOE MPOU3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHIEHUS CTEPEOMETPHUYECKUX — 3ajad,
MIPEJIoJIaralolliuX HECKOJIbKO IIIaroB pPEUIeHMs], €CU YCIIOBUS MPUMEHEHUsS 3a/laHbl B SBHOM
dbopwme.

Pemats npocreiinye reoMeTpUYeCKUe 3a4a4d Ha NPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/a.



Pemate 3amaun Ha JOKAa3aTe€NbCTBO MATEMAaTMYECKUMX OTHOIUEHWH M HaXOXIACHUE
TreOMETPUYECKUX BEJIIMYMH MO 00pa3laM WM aJFOPUTMaM, IMPUMEHSSI U3BECTHBIE METOJbI MPH
PELICHUH CTaHAAPTHBIX MAaTEMATHYECKUX 3a1a4.

[IpuMeHATh mpocTellIne NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHbBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPONE U IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUM B UCKYCCTBE.

[IpuMeHATh NOJyYEeHHBIE 3HAHMS HA NPAKTUKE: aHAJIU3UPOBATh PEAJbHBIE CUTyalud M
IIPUMEHATH  HU3YyYEHHBIE TOHATHS B  IIPOLECCE IIOMCKA  PELICHUs  MaTeMaTHU4ECKU
chopMyIHpPOBaHHONW MPOOIEMBbI, MOAEITHPOBATH pPEATbHBIE CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHMEM TI'€OMETPUYECKHUX IOHATHM U TEOpEM,
anmapara ajireOphbl; peniath NpakTUYeCcKue 3aa4uu, CBI3aHHbIE C HAX0XKACHUEM FeOMETPHUECKHUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTputo 10 bubnrorexa LIOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMBbIE M TUIOCKOCTH B IPOCTPAHCTBE. Bbu6moreka [IOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX U TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepnieHAUKYIIAPHOCTD NPSIMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTl MEXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 bubmrorexa LIOK
AY TP https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
5 M 11 1
HOTOTPAHHIIEH https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
N 1
0 OObEMbI MHOTOTaHHHIOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSTHUS U YTIIbI 4 1 bubmmorexa LOK
P ' P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne /i Konrpouabusie IIpakTHueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 T 14
c1a Bpattieti https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 O0Bé 18 1
DEMBLTEH https://m.edsoo.ru/1c209e37
3 BekTophl ¥ KOOPAMHATHI B IPOCTPAHCTBE 16 1 bubmmorexa [IOK
P P poctp https://m.edsoo.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHNE, 20 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 3 0

[NPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
Koanuecrso yacos Nara D1eKTpoHHbIe HUPPOBLIE
Ne ni/m Tema YpoOKa KOHTpOJILHLIe HpaKaneCKne oﬁpasoBaTe.Hmee
Bcero H3y4YeHUs
padoTbI padoThbI pecypchl
[Ipenmet crepeomeTpuu. OCHOBHBIE
1 IIOHATHUS CTEPEOMETPUU: TOUKA 1 Bubmmorexa HOK
’ https://m.edsoo.ru/aecc77cd
npsiMasi, TI0CKOCTb, MPOCTPAHCTBO.
2 AKCHOMBI CTEPEOMETPUH 1 bubmrorexa LIOK
https://m.edsoo.ru/Occ5c4fe
3 AKCHOMBI CTEPEOMETPUHN 1 Bubmmorexa IOK
https://m.eds00.ru/239c8cb4
4 Hexkoropslie ciieicTBus U3 aKCUOM 1 bubmorexa HOK
https://m.eds00.ru/65c6b106
5 HexkoTtopsie cneAcTBUs U3 aKCHOM 1 bubmmorexa LOK
https://m.edso0.ru/258fc245
Pemenue 3aga4y Ha TpUMEHEHUE
6 AKCHOM CTEPEOMETPHH U UX 1
CIEICTBUM.
Pemenue 3aga4 Ha npUMEHEHUE
7 aKCHOM CTEPEOMETPHUH U UX
CJIEICTBUH.
Pemienue 3a1au Ha npuMEHEHUE
8 aKCHUOM CTEPEOMETPHH U MX
CIIEICTBUM.
9 [TapayuienpHble IpsAMBIE B 1 bubmuoteka [IOK

MMPOCTPAHCTBE. HapaJIJ'ICJIBHOCTL

https://m.edsoo0.ru/1a2520f6



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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TPEX NMPAMBIX

[TapannensHble MpsIMBbIC B

bubnunoreka LIOK

10 ;15 g;TrﬁlH;E;e' Hapanenpiocts https://m.edso00.ru/93ad36b3
1 [TapannenbHOCTh NPSIMON U bubmuorexa [IOK
IIOCKOCTH https://m.edsoo.ru/ee1d19b9
12 [TapamienbHOCTE IPAMOMN U
IIJIOCKOCTH
13 CKpenMBarOmuecs npsMbIe
14 Yrisl ¢ cCOHanpaBiIeHHBIMU bubnnorexa [JOK
CTOpPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubmmoreka [JOK
HPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 [TapamieabHOCTh TIOCKOCTEH bubmroreia LIOK
https://m.edso0.ru/2e18f255
17 CBoiicTBa napayyieabHbIX bubnmnorexa [JOK
IJIOCKOCTEH https://m.edso0.ru/e504d656
bubmmnoreka HOK
18 Tetpadnp https://m.edsc?c;).ru/4a28d002
19 [Tapannenenunen
. bu6morexa [JOK
20 Hocrpoertie cewertiit https://m.edscﬂ).ru/1d434d0f
. bubnnoreka IIOK
21 Hocrpoetiite ceserii https://m.edsi.ru/e026fe5d
99 [ToBTOpEHME TEOPHUH, pELICHUE
3a/1a4
93 KonTponbnas padorta Nel mo teme bu6muoreka [JOK

"IlapanienbHOCTb MPSAMBIX U

https://m.edso0.ru/9a0a9e56
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https://m.edsoo.ru/2e18f255
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mwIockocTen"

24 [leprieHAMKYIIpHBIE TIPSIMbBIE B bubmuorexa [IOK
HPOCTPAHCTBE https://m.edso0.ru/b19f6a5d
[TapannenbHbie TpsIMbIE, bubmuorexa [IOK

25
NEPIEHANKYIIPHBIC K IJIOCKOCTH https://m.edsoo.ru/0ac11c95

26 [Ipu3Hak nepneHuKyIsIpHOCTH Bbu6muoteka [JOK
IPSIMOM | TIOCKOCTH https://m.edsoo.ru/f85bfc46

97 IIpr3Hak nepneHIuKyJIsIpHOCTH bubnnorexa [JOK
HPSIMOM | TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimMoit bubnnorexa [JOK
HEePIECHIUKYJIIPHOM TIOCKOCTH https://m.edso00.ru/635¢5087

29 Teopema o npsmoit Bbu6moteka LJOK
HEePICHIUKYJISIPHOM TIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsMoi bubnnorexa [JOK
HEePICHIUKYJISIPHOM TIOCKOCTH https://m.edso0.ru/7d18834b
[leprieHAUKYISIp U HAKIOHHBIE:

31 paccTosiHUE OT TOYKH J10 bubnnorexa [JOK
IUTIOCKOCTH, PACCTOSTHHE OT MPSIMOM https://m.edso0.ru/33c477d3
JI0 IIJIOCKOCTH

32 PaccTosiHue oT TOUKH A0 MIIOCKOCTH bubmorexa LIOK

https://m.edsoo.ru/66fefadd

33 Teopema o Tpex MepreHIUKYIIIpax bubnuorexa LIOK

https://m.edsoo.ru/e4972cdc

34 Teopema o Tpex MepHneHAuKyIsIpax Bubmmorexa LIOK

https://m.edso0.ru/52188a7d

35 Yroa Mexay npsiMol U INIOCKOCThIO bubmorexa LIOK

https://m.eds00.ru/6b61b2b4

36 JIByrpaHHBIN yTo, TUHEHHBIN yToJ bubnuotexa [JOK



https://m.edsoo.ru/b19f6a5d
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JIBYTPaHHOTO yTJia

https://m.edsoo.ru/5fa0b3ce

JByrpaHHbIii yroJi, TMHEHHBIA YTroJl bubmuorexa [IOK
37
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
[Ipr3Hak nepneHIuKyJISIPHOCTH bubmuorexa [IOK
38 .
JBYX IUIOCKOCTEMH https://m.edsoo.ru/ec3e2da3
[Ipu3Hak nepneHuKyIsIpHOCTH Bbu6muoteka [JOK
39 o
JIBYX TUIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [IpstMoyTONBbHBIN TTapasuIeenuie Bubmmorexa LIOK
pAMOY P A https://m.edsoo.ru/ba75dc57
41 [TpstMOyTONBHBIN Mapaienenumne]]
42 IToBTOpEHME TEOPUH, PELLICHHE
3a/1a4y
43 [ToBTOpEHME TEOpUH, pElICHHE
3a1au
K 6ota Ne2
1 Teprenmmympiocrs o Bumiorexa LIOK
. v”y P P https://m.edsoo.ru/5h971ef3
IJIOCKOCTEHN
bubmmoteka IIOK
45 IT
OHATHE MHOTOTPAHHIA https://m.edso00.ru/2d24e873
[Ipusma: N-yronpHas Npu3Ma; rpaHu
46 Y OCHOBaHUS IPU3MBbI; IIpsiMasi U bubmuoreka [IOK
HaKJIOHHAsI TPU3MBI; OOKOBas https://m.edsoo.ru/b4ad63ad
M0JIHASl TOBEPXHOCTh MPU3MBI
IIpusma. bokoBas u nmonnHas bubmuoreka [IOK
47
MOBEPXHOCTh MPU3MBI https://m.edsoo.ru/8a7be683
but6mmorekxa [IOK
48 IT
vipaviaa https://m.edsoo.ru/fblcd0a5
49 [IpaBunpHas nupamuga bubnuotexa [JOK



https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
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https://m.edso0.ru/074c8865

50 YcedyeHnas nupamuaa
51 CummeTpus B IPOCTPAHCTBE bubmmorexa LIOK
https://m.edsoo.ru/b9e777d9
59 IIpencrasieHue o NpaBUIBHBIX Bu6muoteka [JOK
MHOTOTpaHHHKaX https://m.edsoo.ru/a0fdd5bf
53 Penrenue 3amad mo reMe bub6nmoreka [IOK
"MHoOrorpaHHuKH" https://m.edso0o.ru/37d84157
54 Pemenne 3amag mo Teme bubnunoreka LIOK
"MHoOrorpaHHuKH" https://m.edsoo.ru/5603e30b
55 KonTtponpnast padora Ne3 o teme Bbu6moreka [JOK
"MHoOrorpaHHUKH" https://m.edso0.ru/a95f5c04
. bu6nmoreka LIOK
o0 Housre 06 0bnEme https://m.edscL)E).ru/7ad0020b
57 O0BEM IPSIMOYTOJIBHOTO bubmmoreka [JOK
napaieNenunea https://m.edso0.ru/235171b3
58 O0BbEM IPSIMOYTOJIBHOTO
napajuiesenumneaa
n bubmuoreka [IOK
59 OObEM mpu3Mb https://m.edsc])lo.ru/79853608
N bubmmoteka IIOK
60 OOBEM mpH3MELI https://m.edscﬁ).ru/1e053890
N but6mmorexa [IOK
61 OObEM mHpai bl https://m.edsi.ru/79010312
62 O0BEM TUpaMHUTBI buomorexa LIOK
https://m.edsoo.ru/2faadc3f
63 Pemenne 3agau mo reme "OOBEMBI bubmmoreka [IOK

MHOTOTPaHHHUKOB"

https://m.edso0.ru/482d3f51
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64 KonTtponsnast padora Ne4 o reme 1 Bu6muoteka [JOK
"O0BEMBI MHOTOI'PaHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTopenue, 06001IEHNE

65 CHCTEMAaTHU3alus 3HAHUM. 1 bubnunorexa LIOK
[MocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE
CUCTEMAaTH3alIMUs 3HAHUH.

Brruncnienre paccTOSSHUN: MEX
66 TIBYMSI TO‘{KaNI[)I/I OT TOYKH 10 v 1 bubmorexa HOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIIOCKOCTH,
MEXy CKPEIUBAIOIUMUCS
MIPSMBIMHU
67 Wrorosas koHTpoJsibHasA paboTa 1 bubamorexa LIOK
https://m.edso0.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CHUCTEMaTH3aIus 3HAHHH.
Brruncnenue yrioB: Mex
68 CerHII/IBaIOHIZIMI/ICSI pr[l\J/IIIZMI/I 1 bubmmorexa [OK
_ ’ https://m.edsoo.ru/56765e8b
MEX]Ty TIPSIMOH | IJIOCKOCTBIO,
JIBYTPAHHBIX YTIIOB, YTJIOB MEXKITY
MIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bcero U3YyYeHUS
padoTbI padoThbI pecypcbl
1 [ToBTOpenue. [lapamienbHOCTh MPAMBIX
Y TUIOCKOCTEN 1
2 [ToBropenue. IleprneHIUKyIAPHOCTD
IPSMBIX U IIJIOCKOCTEMN 1
3 [ToBTOpeHne. MHOTOTpaHHUKH 1
4 ITonsTHE HUIMHApPA 1 bubmmorexa [IOK
i P https://m.edso0.ru/6054b8c1
5 [Tnomraab 60OKOBOM U MOJHOM 1 bubnuorexa [IOK
HOBEPXHOCTH https://m.edso0.ru/188f6216
6 ITmomane OOKOBOI U ITOJIHOK 1 bubmmoteka IIOK
HIOBEPXHOCTH https://m.edsoo.ru/016e25eb
7 [TonsiTue KOoHyCa 1 bubmoreia LIOK
y https://m.edsoo.ru/c94ba09b
8 Konyc: nmomans 60K0BOM 1 MOTHOM 1 bubnuoreka [IOK
HOBEPXHOCTH https://m.edso0.ru/897dd3b2
3 | mcmsconmmmn |1 biGiorera LIOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
Yceu€HHBII KOHYC: 00pa3yoIue u BuGmorexa LIOK
10 BBICOTA; OCHOBAHUS K OOKOBas 1

IMMOBCPXHOCTH

https://m.edsoo.ru/Obdelbe8



https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
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Cdepa u map: meHTp, paamnyc,

bubnunorexa LIOK

1 AHAMETD; THOMAID HOBepXHOCTH https://m.edso0.ru/0341bc2b
chepnl
12 Bsanmnuoe pacnionoxxenue chepsl u Bbu6muoteka [JOK
IUIOCKOCTH https://m.edsoo.ru/bed12a43
13 KacarenbHast miiockocTs k cepe
bubnuorexa [IOK
14 [nomazs chepu https://m.edsg).ru/bc15f7f2
15 ITousitue 06 006éMe. OCHOBHBIE bubnunoreka LIOK
CBOMCTBa 00BEMOB TeI https://m.edsoo.ru/26a03fb7
16 O06BEM NPSAMOYTOJIBHOTO bubnuoreka [IOK
napaJuieenumneaa https://m.edsoo.ru/235171b3
17 O0BbEM IPSIMOYTOJIBHOTO
napajureNienumne/a
N bubnuorexa [IOK
18 OOBEM IpH3MbI https://m.eds00.ru/79853608
n bubnmorexa LIOK
19 OObEM mpu3MbI https://m.edscl)lo.ru/1e053890
N bubmmoteka IIOK
20| ObnéM minuApa https://m.edsc])Jé).ru/5513d87b
21 O0BEM IUIMHApa bubmoreia LIOK
https://m.eds00.ru/5513d87b
99 Brrunciaenue 00beMOB T ¢ ITOMOIIBIO
OTIpeIeIEHHOT0 UHTEerpaia
23 O0beM HaKIIOHHOW TTPHU3HBI
24 O0BEM TUpaMHUTBI buomorexa LIOK
https://m.edsoo.ru/79¢10312
25 O0BEM TUpamMuIbI bubnuotexa [JOK



https://m.edsoo.ru/0341bc2b
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https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/79c10312

https://m.edsoo.ru/2faadc3f

bub6nmmoreka [IOK

26 O6vem Komyca https://m.eds00.ru/5513d87b
27 O0BEM KOHYCa
N bubnuorexa [IOK
28 O6vEm wiapa https://m.edsoo.ru/d189bde2
98 O0BeM apoBOro CErMeHTa, MMapoBOro
CJI051, IIAPOBOT'O CEKTOpa
30 [Tnomans chepsr
31 Pemenue 3agag mo remam "Tena bu6nmoreka LIOK
Bpamienus" u "Oobembl Ten" https://m.edso0.ru/810cfleb
32 Kontponbnas padora Nel mo Temam bubnnorexa [JOK
"Tena Bpamenus" u "OO0beMbl Te" https://m.edsoo.ru/4a33a8ab
33 [Tonsarue BexTopa. PaBeHCTBO Bbu6moteka LJOK
BEKTOPOB https://m.edsoo.ru/5caefclb
34 CrnoxeHne ¥ BRIYMTAaHHE BEKTOPOB Bubmmorexa HOK
https://m.edso0.ru/23f4f089
35 CyMMa HECKOJIBKHX BEKTOPOB
36 YMHOKEHHE BEKTOpa Ha YHCIIO0 bubnuorexa LIOK
https://m.edsoo.ru/dee379eb
37 KomnianapHble BEKTOPBI
38 [TpaBwiio mapamienenureaa
38 PasnosxeHne BEKTOpa 110 TPEM bubmuoreka [JOK
HEKOMIUTAHAPHBIM BEKTOPaM https://m.edsoo.ru/a28fd74e
40 [IpssmoyronpHas cucreMa KOOpAUHAT B bubmuoreka [JOK
MPOCTPAHCTBE https://m.edso00.ru/48db7058
41 Koopaunatsl BekTopa bu6muoreka [JOK



https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/48db7058

https://m.edsoo.ru/48db7058

CBs13b MCXKAY KOOpAHHaTaMM BEKTOpPa

42
¥ KOOpJAMHATAMHU TOYCK
43 [Ipocreiimue 3a1aun B KOOpAMHATAX bubmorexa [OK
https://m.edso00.ru/48db7058
44 VYpaBuenue chepol
VYron mexay Bekropamu. CKaisipHOE bubmuorexa [IOK
45
IPOM3BEIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
46 Brruucnenue yrioB Mex1y IpsIMbIMU U Bbu6moteka LJOK
IJIOCKOCTSMH https://m.edsoo.ru/8efbe78e
47 Pemenue 3agau no teme "BekTopsl
KOOpJMHATHI B IPOCTpaHCTBE"
KoHnTtpoisbhas padora No2 o teme
48 "BeKTpopbl u K(I;)OpﬂI/IHaTLI B bubmrorexa LIOK
. https://m.edso0.ru/77¢c22fc5
MIPOCTPAHCTBE
[ToBTOpenue, 06001IeHUE U
49 cucrtemaTusaius 3Hanuii. OCHOBHbIE bubmuoreka [IOK
Gurypsl, hakTsl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpenue, o600IIEHNE 1
50 cuctemaTusaius 3Hanuii. OCHOBHbIE bubmuoreka [IOK
Gurypsl, hakTsl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
TUTAHUMETPHUH
IToBTOpEHME, 00001IEHNE U
51 cnmmfammum 3I—?;HI/II71. 3agaun bubmorexa [IOK
https://m.edsoo0.ru/7491efe0
TUTAHUMETPUH U METOJIbI UX PEIICHHS
59 [ToBTOpeHue, 00001IeHNE U bu6muoreka [JOK

cUcTEMAaTH3alis 3HaHUH. 3agaun

https://m.edsoo.ru/4dffda97
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MJIAHUMCETPHUU U MCTOABI UX PCILICHUA

53

54

55

[ToBTOpEeHME, 0000IICHUE U
cuCTEMAaTHU3aliA 3HaHUH. 3amaun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

[ToBTOpEeHME, 0600IICHUE U
cUCTeMaTu3anys 3HaHu|. 3agaqu
MJIAHUMETPUH ¥ METOJIbI UX PEIICHHS

[ToBTOpEeHME, 0000IICHUE U
cucTeMAaTHu3alusa 3HaHUH. 3agaun
MJJAHUMETPUHU ¥ METOJIBI KX PEIICHUS

56

[ToBTOpeHnue, 0600IICHNE 1
cucTeMaTH3alysI 3HaHUH. 3amaun
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHUS

57

58

59

60

[ToBTOpeHue, 0600IMICHNE 1
cucTeMaTu3alysa 3HaHUi. 3agaun
TUTAHUMETPUH H METOJIBI HX PEIICHHS

[ToBTOpeHue, 06001IeHUE U
cucremaTtu3anus 3HaHui. OCHOBHBIE
burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH

[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3alus 3HaHUH. 3a1auu
CTEPEOMETPUHU M METOIbI MX PEIICHUS

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3alus 3HaHUH. 3a1auu
CTEPEOMETPUHN M METOJIbI MX PEIICHUS

bubmuoreka [IOK
https://m.edsoo.ru/74b2ad91

61

[ToBTOpenwue, 0600IIEHNE 1
cUcTEMAaTH3alis 3HaHUH. 3agaun



https://m.edsoo.ru/74b2ad91

CTCPCOMETPHUHN U MCTOAbI UX PCUHICHUA

[ToBTOpEeHME, 0000IICHUE U

62 cHUCTeMaTU3allys 3HaHUH. 3a1aun 1
CTEPEOMETPUHU M METOJIbI MX PEIICHUS
[ToBTOpEeHME, 0600IICHUE U
63 cucTeMarTu3alns 3HaHi. 3a1aun 1
CTEPEOMETPUHN U METOBI UX PEIICHUS
[ToBTOpEeHME, 0000IICHUE U
64 cucTeMAaTHu3alusa 3HaHUH. 3agaun 1
CTEPEOMETPUHU U METObI UX PEIICHUS
[ToBTOpeHnue, 0600IICHNE 1
65 cUCTEeMaTH3alus 3HaHWH. 3a1aun 1
CTEPEOMETPUHU U METObI UX PEIICHUS
66 Hrorosas kKoHTpoJIbHAS paboTa 1 brbmmorexa LIOK
https://m.edsoo.ru/ec24dfc2
67 [ToBTOpenue, 06001IeHUE U 1 bu6nmorexa LIOK
CHCTEMAaTH3aLMsA 3HAHUHI https://m.edsoo.ru/f465d10e
68 [ToBTOpEeHnue, 06001mEeHNE U 1 bubmmnoreka HOK
cucTeMaTH3aIs 3HAaHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka: anreOpa U Hayajla MAaTEMaTUYECKOT0 aHaln3a, reomeTpus. ['eomerpus, 10-
11 xmaccwl/ Atanacsa JI.C., byty3os B.®., Kagomies C.b. u np., AKIinoHEpHOE 00111€CTBO

«I/I3,Z[aTeJ'IBCTBO ((HpOCBeH_[eHI/Ie»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



