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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydebHOTO Kypca «l'eomerpus» 6a30Boro ypoBHA s oOydaroruxcs 10 —11
KJIacCOB pa3paboraHa Ha ocHoBe ®DeneparbHOTO TOCYIAPCTBEHHOTO 00pa30oBaTEeNhHOTO CTaHAApTa
cpemHero obmero oOpa3oBaHHWSA, C YYETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHWH, MPEABABISEMBIX K
MaTeMaTHYeCcKOMy OOpa30BaHMIO, W TPATUIMI POCCHIICKOTO 0OpazoBaHus. Peamm3amus mporpammel
oOecreunBaeT OBIAJCHHUE KIFOYEBHIMU KOMITETEHITHSIMH, COCTABIISIOIIMIMA OCHOBY JISI CAMOPa3BUTHS H
HENPEpPBIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOIMIEKYIbTYPHOTO, IJIWYHOCTHOTO U TI03HABATEIHHOTO
Pa3BUTHUS INIHOCTH O0YJAFOIINXCSL.

HOEJIX N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTH y4eOHOTO Kypca T€OMETpHH Ha YPOBHE CpelHero odmiero oopa3oBaHus 00ycIOBIIEHA
NPAaKTUYECKOW 3HAUYMMOCTBIO METAIPEIMETHBIX M IMPEIMETHBIX PE3YJIbTAaTOB OOYyUeHHsS I'€OMETPHUU B
HalpaBJICHUM  JIMYHOCTHOIO  pa3BuTHs  oOywaromuxcs,  (opmMupoBaHus  (DYHKIMOHAJIBHOM
MaTeMaTHYECKOH TPaMOTHOCTH, M3y4YEeHHUs APYIHX Y4eOHBIX AMCLUMIUIMH. Pa3Butne y oOydaromiuxcs
NPaBUIBHBIX TNPEACTaBICHUH O CYIIHOCTH M MNPOHCXOXKICHUM TE€OMETPUUYECKUX aOCTpaKIui,
COOTHOILCHUH PEATBbHOT0 U HACATBHOrO, XapaKTepe OTPaKCHHsS MAaTeMaTHYECKOW HAyKOW SBICHHUH U
NPOLIECCOB PEANBHOTO MHpa, MECT€ TIEOMETPUM B CHCTEME HAayK M DPOJIM MaTeMaTH4ecKoro
MOJEIIUPOBAHMS B HAyYHOM IIO3HAHMM W B IPAKTUKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS yUaIIUXCs, @ TAK)KE KAYeCTB MBILICHUS, HEOOXOAMMBIX AJIS1 alalTallil B COBPEMEHHOM
o0recTBe.

I'eomeTpust sSBISETCSI OJHUM M3 0A30BBIX MPEJIMETOB Ha YPOBHE CPEAHEro o0mero oopa3oBaHuUs,
TaK KakK OGGCHG‘-II/IBaeT BO3MOKHOCTb U3YYCHUA KaK AUCIHUIIIINH eCTeCTBeHHO-Hay‘-IHOﬁ HaIlpaBJICHHOCTH,
TaK ¥ TyMaHUTApHOM.

Jlorndeckoe MbluieHUe, (HOpPMHUPYEMOE MPH HM3YYCHHU OOYYAIONUMHCS TOHSATHHHBIX OCHOB
reoOMETPUN U MOCTPOCHNUHU HETIOYKH JIOTUYCCKUX YTBep)KILeHI/Iﬁ B XOA€ pCIICHUA TC€OMCTPHUUICCKUX 3aj/1ay,
YMCHHE BbIABUI'aTb W OIPOBEPraTrb TMIOTE3blI HEMNOCPCIACTBECHHO HCIIOJIB3YIOTCA NPHU PEIICHUU 3aJav
€CTEeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpHUEeHTHPOBAThCS B IPOCTPAHCTBE HIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIacTsX
JesITeIbHOCTH YenoBeka. OpueHTaIus 4eoBeka BO BpEMEHH H MPOCTPAaHCTBE — HEO0OXOANMOE YCIOBHE
€ro COILMANBLHOTO OBITHS, (OopMa OTPAKEHHsI OKPYXKAIOIIETO MUPA, YCIOBUE YCIHEIIHOTO TMO3HAHUS H
aKTHBHOTO TMpeobpa3zoBaHusa JeicTBUTENbHOCTH. OmepupoBaHUE TPOCTPAHCTBEHHBIMUA 00OpazaMmu
00beTUHSIET pa3HbIe BUJIBI YUEOHOW U TPYIOBOH JNEATEIHLHOCTH, SIBJISIETCS OJHUM M3 NMPO(QECCHOHATBHO
BXHBIX KA4eCTB, MOITOMY aKTyalbHa 3aaada (HOPMHUPOBAHUA Yy OOYJAIONIUXCS IPOCTPAHCTBEHHOTO
MBIIUICHUA KaK Pa3sHOBUIHOCTH 06pa3H0r0 MBIINUICHUA — CYHICCTBECHHOT'O KOMIIOHCHTA B IMOATOTOBKE K
HpaKTH‘IeCKOﬁ JACATCIIBHOCTH 110 MHOI'MM HaIllpaBJICHUSAM.

Lenb ocBoeHust mporpammbl yueOHOro Kypca «['eoMeTpusi» Ha 0a30BOM YpOBHE OOydUEHHS —
00111e00pa30BaTEIIbHOE M OOIIEKYJIBTYPHOE Pa3BUTHE OOYYaIONIUXCS Yepe3 00eCreueHHE BO3MOMXKHOCTH
MPHOOPETEHHS U MCTIOJIB30BAHHUSA CHCTEMATHYECKUX T€OMETPUIECKIX 3HAHUH U JIEHCTBHIM, CIIETIM(HUIHBIX
TeOMETPHH, BO3MOXKHOCTH YCIICIIHOTO MPOAOJDKEHUS] 00pa30BaHus 110 CIIELUAIbHOCTSIM, HE CBSI3aHHBIM C
NPUKJIaIHBIM HCIIOJIb30BaHUEM T€OMETPHUH.

[Iporpamma mo reomerpur Ha 0a30BOM YpOBHE MpeJHAa3HA4YECHA Al OOYYaIOLIMXCSl CpEeAHEH
IIKOJIBI, HE MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYyIHCHUH Ha YPOBHE OCHOBHOT'O OOIIETr0 0O0pa3oBaHUS.
Takum oOpazom, oOyuaromuecst Ha 6a30BOM YpOBHE IOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHUS,
CBSI3aHHBIE CO CIleU(PUKON reoMeTprn U HeOOXOAUMBIE AJIS KU3HU B COBpeMEHHOM oO1ecTtse. Kpome
9TOT0, OHH UMEIOT BO3MOKHOCTb M3YUUTh F€OMETPHIO OoJiee TiIyOOKO, €ciu B AajbHEWIIeM BO3SHUKHET
HEOOXOIUMOCTH B TEOMETPUUECKUX 3HAHHUAX B MPOPECCHOHANBHON AEATENFHOCTH.



JocTmwKeHne Lenu OCBOCHUSI MPOrpaMMBbl 00ECIIEYMBAETCS PELICHUEM COOTBETCTBYIOIIMX 3a/ad.
[TpuoputeTHEIME 3aauaMi OCBOeHHUsSI Kypca «[eomeTpum» Ha 06azoBoM ypoBHe B 10—11 kmaccax
SBTISIFOTCSL:

e (QopMupoBaHHEe NPEACTABICHUS O F€OMETPHM KaK YacTH MUPOBOH KyJbTYPbl U OCO3HaHHE €€

B3aUMOCBSI3U C OKPY’KaIOIIUM MHUPOM;

e (QopMupoBaHuEe MpPEACTABICHUS O MHOTOTPaHHHKAaX W TeNax BpalIeHUs KaK O BaKHEUIINX
MaTeMaTHYECKUX MOJEISIX, IIO3BOJLIIOLIMX OIMCHIBATh W M3Y4aTh pa3HbIC SIBICHUS
OKPY’KaloIEero MUpa;

e (QopMupoBaHue yMeHHsS pacllO3HaBaTh Ha dYepTexKax, MOACHSIX M B peabHOM MHpE
MHOTOTPaHHUKH H TeJla BpaIllCHHS;

e OBIAJCHUE METOJAaMH PELICHUS 3aJad Ha IOCTPOEHHS Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX
buryp;

e (QopMupoBaHHe yMEHHs OINEpUPOBATH OCHOBHBIMH MOHSTHSMH O MHOTOIPDAaHHHMKaX M TeJax
BpALICHUS U UX OCHOBHBIMHU CBOICTBaMU;

e OBIAJCHUWE QITOPUTMAMM pEIICHUS OCHOBHBIX THIIOB 3a7a4; (HOpMHUpPOBaHUE YMEHHS
MPOBOJNTH HECIOXKHBIE 0Ka3aTeIbHbIE PACCYKICHHS B XOZIE PELICHUS CTEPEOMETPUUECKUX
3a1a4 ¥ 3a7a4 C IPAKTUYECKUM COACPKaHHUEM;

® pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKMX CIIOCOOHOCTEW 00YYaromuxcs, MO3HABATEIbHOM
AKTUBHOCTH, HCCIIEA0BATEIbCKIX YMEHUH, KDUTUYHOCTH MBIILICHUS,

e (QopmupoBanue (GYHKUMOHAIBHOW TIPaMOTHOCTH, PpEJIEBAHTHOM T'€OMETPHU: yMEHHE
pacro3HaBaTh MPOSBICHUS TCOMETPHUECKHX TOHITHH, OOBEKTOB W 3aKOHOMEPHOCTEH B
peanbHBIX KU3HCHHBIX CUTYAIUSIX U IPU U3YYCHHU APYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEH M 3aKOHOMEpHOCTEH, (POpMyIHpOBaTh MX Ha S3bIKE '€OMETPHU W CO3/aBaTh
reOMETPHUYECKHE MOJICIH, TPUMEHSITh OCBOCHHBIH T€OMETPUYECKHH ammapar Jjsl perieHHs
NPaKTUKO-OPUCHTUPOBAHHBIX  33/1a4, HWHTEPIPETUPOBATh H  OICHUBATh  IIOJyYCHHBIE
pE3yIbTaThI.

OTIUYNTENHFHON 0COOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKIIFOUEHHE B KypC CTEPEOMETPUH B Hadase
€ro W3yueHHs 3a/iay, pellacMbIX Ha YPOBHE HWHTYHTHUBHOTO ITO3HAHUS, W ONpeACiIEHHBIM 00pa3oM
OopraHu3oBaHHasi paboTa HajJ HHUMHU, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTHUMYJHPYET TPOTEKAaHHEe WHTYHUTHUBHBIX TPOIECCOB, MOTHUBUPYET K JallbHEHIIeMY
U3YUYEHHUIO IIpeIMETa.

[Mpeamnourenue oTHAETCS HATISAIHO-KOHCTPYKTHBHOMY METO/y OOYYEHHS, TO €CTh TEOPETHUECKHE
3HaHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb NPEAMETHO-TIPAKTHUECKOW AeATeNbHOCTH. Pa3Buthe
NPOCTPAHCTBEHHBIX MPEICTABICHUN Y y4yalluXcs B Kypce CTEPEOMETPUH MPOBOIUTCS 33 CUET peIICHUS
3aJa4 Ha CO3JaHUE NPOCTPAHCTBEHHBIX 00pa3oB W 3aJad Ha ONEPHUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Co3naHue oOpas3a MPOBOAUTCS C ONOPOM Ha HArJSAHOCTH, a ONEpUpOBaHHE 00pa3oM — B
YCIIOBHUSX OTBJICUCHHS OT HATJIJHOCTH, MBICJIEHHOTO H3MEHEHHSI €r0 HCXOAHOTO COJEeP KaHusl.

OcHOBHEBIE coziepkaTenbHble JIMHUU Kypca «I'eomerpun» B 10-11 knaccax: «MHOrorpaHHUKN»,
«[IpsiMble W TIOCKOCTH B MpocTpaHcTBe», «Tenma BpameHus», «BekTopel W KOOpAMHATHI B
npocTpancTBe». DOopMHUpPOBaHUE JIOTHUECKUX YMEHHH paclpelessieTcss He TOJIBKO 10 COAEp:KaTeIbHBIM
JIMHUSAM, HO U 110 rogaM o0ydeHHUs! Ha yPOBHE CpeIHEro o0IIero oopa3zoBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjibTaTaM OCBOCHHUSI paboueit
NpOrpaMMBbl, paclpeleN€HHbBIM 1O rojaM OOy4YeHHs, CTPYKTYpPUPOBaHO TakuM o00pa3oM, YTOOBI
OBJIQICHUE TEOMETPUYECKUMH TOHATUSIMH M HAaBBIKAMHM OCYIIECTBISIOCH IOCIENOBAaTEIbHO U
MOCTYNaTeIbHO, C COOMIONEHHEM MPUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIOYAJNCH B
O0IIyI0 CUCTEMY T'€OMETPUYECKUX MpPEACTaBICHHH O0YyYalOUIMXCsl, paciiupss U yriryomsas e€, oOpasys
MPOYHBIE MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha uzyuenue reomerpun otBoauTcs 2 yaca B Henento B 10 kinacce u 1 dyac B Hegento B 11 kiacce,
BCEro 3a JiBa rojia ooydenus - 102 yueOHBIX vaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, TpsiMas, IIIOCKOCTh, MPOCTpaHCTBO. [loHsTHE 00
AKCUOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3anMHOe pacnosnoxeHue MpsMBIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECS, IapajuleibHble U
cKpeuuBawomuecs npsMele. IlapamienbHOCTs IPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IapajlIeIbHbIE
IPsIMBIE B IIPOCTPAHCTBE; NapAJIEIBHOCTh TPEX MPSIMBIX; NapaJIENbHOCTD MIPSMOM U INIOCKOCTH. YTJIBI €
COHAIPABJICHHBIMU CTOPOHAMHU; YTOJI MEXIy IPSIMBIMHA B IIPOCTpaHCTBE. IlapaiiesbHOCTD MIOCKOCTEH:
napajuleNbHble IUIOCKOCTH; CBOMCTBA NapajlIeNbHBIX IUIOCKOCTeH. IIpocrelimme mpocTpaHCTBEHHBIE
¢Gurypsl Ha TUIOCKOCTH: TETPadAp, KyO, mapajuieienune]; IoCTPOSHHE CCUCHHH.

IlepneHauKyJIApHOCTh NPSIMOM M IIOCKOCTH: IEPIEHAUKYJSIPHBIE IPsSMbIE B IIPOCTPAHCTBE,
IIPsIMbIE NIAPAJUIENIBHBIE U MEPIECHIUKYISIPHBIE K IUIOCKOCTH, NPU3HAK NEPHNEHAUKYIISIPHOCTH IPSIMOU U
IJIOCKOCTH, T€OopeMa O MPSAMOW NEPNEHIUKYJIAPHON MIIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJl MEXKAY
IPSIMOM M IUIOCKOCTBIO; JBYI'PAHHBINA yrOJ, JIMHEHHBIM YroJl AByrpaHHOro yrina. lleprneHnukymnsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKU N0 IIOCKOCTH, PAaCCTOSHHUE OT MPSMOM 10 IJIOCKOCTH, IPOEKIIHS
¢urypsl Ha TUIOCKOCTH. llepHeHOUKYISIPHOCTh IJIOCKOCTEH: NPH3HAK TEPICHAMKYISIPHOCTH JBYX
mockocteld. Teopema o TpEX NeprneHIuKyJapax.

MHoOrorpaHHuKH

IloHsiTHE MHOTOIPAaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOTPAaHHHUKA, BBIIIYKJIbIE U HEBBIITYKJIbIE
MHOT'OI'PaHHHKH; Pa3BEPTKAa MHOrOrpaHHMKA. IIpu3ma: n-yrojpHas Npu3Ma; rpaHd U OCHOBAHMSI IIPU3MBI;
npsMasi W HAKJIOHHAs TpPU3MBL, OOKOBas ¥ TIONHAs TIOBEPXHOCTh Tpu3Mbl. [lapamienenunern,
IIPSAMOYIOJIBHBIM Iapajulesienune] W ero cpoicrea. Ilupamupa: n-yronbHas nupaMmuaa, IPaHU H
OCHOBaHUE MHUPaMHUJIBL, OOKOBas U TIOJTHAS MOBEPXHOCTH MUPAMHUIBI; PABUIIbHAS M YCEUEHHAS ITHpaMUIa.
OneMEeHTHI IPU3MBI M TupaMubl. [IpaBuiabHBIE MHOTOIPAaHHHUKY: TIOHATHE NPaBUIIBHOTO MHOTOTPaHHHKA,
MpaBWiIbHAsl MpU3Ma W MpaBWIbHAS NUPAMUAA; NpPaBUIbHAS TPEYToJIbHAsl NUpaMUIa U MPABUIIbHBIM
teTpadap; kyO. llpencraBieHrne o TpaBUIBHBIX MHOTOTPAaHHHKAX: OKTadJp, MOJEKa’aAp W HKOCadIp.
CeueHust IPU3MBI U TUPAMUIBI.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, MPSAMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B MUPAMUIAX, TapaICICIUIEAAX, IPAaBUIbHBIX MHOIOTPAHHUKAX.

BrluricnieHne >M€MEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHamu, yriuel. [lmomaap OokxoBoi
MOBEPXHOCTH M TOJHOM IMOBEPXHOCTH NPSMON NPHU3MBI, IJIOLIaJh OCHOBAaHHMH, Teopema o OOKOBOIi
MOBEPXHOCTH MpsMOM mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M IOBEPXHOCTH TMPaBHIBHON
NUpaMHJIBI, TeOpeMa O IUloumianu yceu€HHoW nupamuibl. I[lonstue 06 o6véme. OOBEM mNHUpamMHIBL,
IIPU3MBL.

[lonoGHble Tena B mpocTpaHcTBe. COOTHOLICHUS! MEXKIY IUIOUIAJsIMH MOBEPXHOCTEH, 00bEMaMH
NOJOOHBIX TeJl.

11 KJIACC

TeJsia Bpamenust

Hunmuaapuueckass — MOBEPXHOCTb,  0oOpasylomue  HWIMHIPHYECKOH  MOBEPXHOCTH,  OCh
OUIMHIPUYECKON TOBepXHOCTU. LIMmuHap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, OOpasyromas U OCh;
TUIOIAAb OOKOBOH M TIOJTHOHW MOBEPXHOCTH.

Konnueckast moBepxHOCTh, 00pa3ylonife KOHHYeCKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOM
noBepxHocTH. KoHyc: OocHOBaHME W BeplIMHA, 0Opas3ylolias M OCh; IUIOLIaJb OOKOBOW W MOJHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIyie U BEICOTA; OCHOBAHUS H OOKOBAasi TOBEPXHOCTb.



Cdepa u mwap: neHtp, paguyc, AMaMeTp; MIOLIaab MOBEpXHOCTH chepbl. BzanMHoe pacnonoxeHue
cdepsl U MII0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MIOoMmanb chepsl.

N300paxkeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEépTka HUIMHIPA U KOHYCA.

KomOuHanmu Ten BpamjeHMss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIA OKOJO CQepsl;
cdepa, BIMcaHHAsi B MHOTOIPaHHUK, WJIH TEJIO BPAILCHUSI.

[Tonsite 06 o0béMe. OcHOBHBIE cBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSIMOYTOJIILHOTO
napaienenumnena u cineactus u3 He€. O0bEM nunuHapa, konyca. O0bEM mapa u Iomans cepsl.

[Tono6uele Tena B mpocTpaHcTBe. COOTHOMICHUS MEXAY IUIOMIASIMH MOBEPXHOCTEH, 00bEMamMu
MMOJOOHBIX TEIL.

Ceuenust munuHIpa (MapajulebHO U MEPHIEHIUKYJSIPHO OCH), CEUeHMs KOHyca (TapajulenbHoe
OCHOBAHHIO 1 MPOXOJISIIIEe Yepe3 BepIINHY), CEUeHHs [Iapa.

BeKTOpbI H KOOPANHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTH M B mpocTpaHcTBe. CIOKEHHWE W BBIYUTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uHcho. Pa3noxkeHne BekTopa 1O TpEM HEKOMIUIAaHApHBIM BekTopaMm. [IpaBuio
napamienenurena. PemieHne 3ajad, CBS3aHHBIX C HPUMEHEHHEM TMpaBHJ JAEHCTBUH C BEKTOpPaMHU.
[IpssmoyronpHas cuctema KoopAauHaT B mpoctpaHcTBe. KoopauHatel BekTopa. Ilpocreiimne 3amauu B
KoopauHaTax. YToj Mexay Bekropamu. CKaJsipHOE TIPOU3BEICHUE BEKTOPOB. BhIUnciieHE YyTIIoB MEXIy
NPSMBIMHU | TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METO/ NIPU PEIIEHNH TeOMETPUIECKUX 3aad.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JlmaHOCTHBIE  pe3ynbTaThl OCBOGHHSI IPOTpaMMBI  ydeOHoro mpeamera «MaremaThka»
XapaKTepU3yTC:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOW TO3HMIIMK OOYYAOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJicHa POCCHUICKOrO OOINEeCTBa, MPEACTABICHHEM O MaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHHUIMA, MPOIEIYP IPaXkTaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U IIp.), YMCHUEM
B3aMMO/ICHCTBOBATh C COIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIMSIMHA U Ha3HAUYCHUCM.

ITaTpuoTHYeckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUICKON TPaXKTAHCKON HWICHTHYHOCTH, YBAXKEHHS K MPOIUIOMY U
HACTOAIIEMY POCCHHCKOM MaTeMaTUKH, UEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSIM POCCUHCKHUX
MAaTeMaTUKOB U POCCUICKONW MaTEMAaTUYECKOM IIKOJIbI, K MUCIOJIb30BAHUIO 3TUX JAOCTHXKEHUN B IPYTHX
HayKax, TeXHOJIOTHSX, chepax SIKOHOMHUKH.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUEM JIYXOBHBIX IICHHOCTEH POCCHICKOro Hapojaa; c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HaHUs, 3TUYECKOrO TMOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAyKd U
JIATEIILHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/Ia B IOCTPOSHUE YCTOHYHMBOTO OYAyIIEro.

IcTeTHYECKOE BOCIIMTAHHUE:

3CTETUYECKUM OTHOLIEHUEM K MHUPY, BKIIOYAs ICTETUKY MATEMATHUYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ad, PEIICHWHA, PaCCyXIEHUH; BOCIPUUMYHBOCTRI0 K MAaTEeMaTHUYECKUM acCIeKTaM
pa3IMYHbBIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIUTAHME:

c(hOpMHPOBaHHOCTHIO YMEHUS MPUMEHSTh MaTeMaTH4eCKHe 3HAHUS B WHTEpPEcax 3J0pPOBOTO U
Oe3omacHOro 00pasza XU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0pPOBBIO (30pPOBOE NHUTAHUE,
cOaTaHCHPOBAHHBIN PEXUM 3aHSATHA W OTABIXA, peryisipHas (U3NYecKas aKTUBHOCTB); (U3UIECKOTO
COBEPILEHCTBOBAHMUS, [P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN NESITEIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTHIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOWS; WHTEPECOM K pa3iMyHbIM cdepam
po(heCCHOHANBHON JIEATENTFHOCTH, CBS3aHHBIM C MaTeMaTHKOW M e€ TPWIOKEHUSMHU, yMEHHEM
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymiel mpodeccur W pealn30BBIBATH COOCTBEHHBIE >XHU3HEHHBIE
TUTAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMaTH4YECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU; TOTOBHOCTBIO K AKTHMBHOMY YYacCTHUIO B PEIICHHHM MPaKTUYECKUX 3a7ad
MaTeMaTU4YeCKON HapaBIE€HHOCTH.

IKoJI0rHYeCKOe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO  DKOJIOTMYECKOW  KYJIBTYpPHI, IIOHMMAaHWEM  BIHMSHHUS  COIHAILHO-
SKOHOMHYECKHX MPOIIECCOB HA COCTOSHUE MPUPOJHON U CONMATBHON Cpebl, OCO3HAHHEM TII00aThbHOTO
XapakTepa JKOJOTHYECKHX NpoOJieM; OpUEHTAalueHd Ha TPUMEHEHHWE MaTeMaTH4eCKHX 3HaHWUH IS
pelieHus 3a1a4d B 00JIACTH OKPY’KaIoIIel Cpe/bl, MJIAaHUPOBAHUS MMOCTYIMKOB U OLEHKU MX BO3MOXKHBIX
MOCJIE/ICTBUM ISl OKPY>KAIOILIEeH Cpebl.

IeHHoCTH HAYYHOTO NO3HAHUSL:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKW W OOINECCTBEHHOW MPAKTUKW, MOHMMAaHUEM MAaTEeMaTHUECKOW HAyKH Kak c(epbl UYeIOBEYECKOMH
JIeSITENIbHOCTH, 3TAllOB €€ Pa3BUTUS W 3HAYMMOCTH JUISl Pa3BUTHUS LMBUIN3ALMH; OBJIAJEHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KYJIbTYpOH KaKk CpEJACTBOM TMO3HAHUS MHpaA; TOTOBHOCTHIO
OCYIIIECTBJISATh MPOEKTHYIO M UCCIEA0BATEIBCKYIO AEATEILHOCTh HHIUBUAYAJIBHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIBTATBI



MCTaHpeHMCTHHe pE3yJabTaThl OCBOCHHA MNPOTpaMMbI yqe6Hor 0 mIpeameTa «MaTremMaTuka
XAPAKTCPU3YIOTCA OBJIAACHHUCM YHHUBCPCAJIbHBIMHU RO3HABAME/IbHbIMU deﬁcmeu;m/tu, YHUBEPCANTIbHbIMU
KOMMYHRUKAMUBHbIMU Oeﬁcmeuﬂmu, YHUBEPCANTbHbIMU peSYIAMUBHbIMU oeticmeusimMu.

1)

Yuueepcanvnvle nosnasamenwvhvle Oeticmeus, obecneuugarom @opmuposanue 6a306bix

KOZHUMUBHBIX NpOoYeccos obdyuarowuxcsa (oceoenue Memoo08 HO3HAHUA OKPY*CAouje2o mupa;
npUMeHeHuUe J102UYecKUX, UCCIe008amelbCKUX onepayull, ymenuti pabomams ¢ uHgopmayueti).
Ba3oBble Jornuyeckue AeicTBHUs:

BBISABIISITH U XapaKTEPH30BaTh CYIECTBEHHBIC MPU3HAKH MAaTEMaTHUECKUX 00BEKTOB, MOHSATHIHA,
OTHOLICHUH MEXAy MOHATUSAME;, (OpPMYyIHpOBATh OMpEICNeHUs MOHSTHH; yCTaHABIMBATH
CYLIECTBEHHBIH MPU3HAK KIacCU(PHUKALNU, OCHOBaHUS I 0000IIEHHS U CPaBHEHUS, KDUTEPHU
IPOBOJIUMOTO aHANIN3a,

BOCHPHUHUAMATH, (OPMYIHPOBAaTH M TPeoOpa3oBBIBATH CYKICHUS: YTBEPAHUTCIBHBIE H
OTpHLIATEeNbHBIE, SAIMHIUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;

BBIBISITH MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M W IPOTUBOpEYHs B (haKTax,
JAaHHBIX, HAOMIONCHUSX W YTBEPXKICHMAX; Tpe/ularaTb KPUTEPUH [UIS  BBISABICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JeNaTh BBIBOABI C UCIOJNB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIOUECHUN, YMO3aKIOYEHUI 10 aHANOTUY;

MPOBOJHTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MaTEeMaTHUECKUX YTBEPKICHHH (TMPsIMBIE H OT
NPOTHBHOTO), BBICTPAaWBAaTh apPryMEHTAllMI0, NPUBOAUTH MpPUMEPHl H KOHTPHPUMEPHI;
00O0CHOBBIBaTH COOCTBEHHBIE CY)KICHHS U BEIBOJIBI;

BBIOMpaTh croco0 perieHust yueOHOoW 3ajauu (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHHS,
BBIOMpaTh HanboJee MOJXO/ISIINHN ¢ YYETOM CaMOCTOSITEIIHHO BBIICTICHHBIX KPUTEPUER).

ba3oBble ucciaenoBaTeabCKHE TeHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKANA HHCTPYMEHT MO3HAHUS, (HOPMYJIHPOBATH
BOMPOCHI, (PUKCHPYIOIINE MPOTHBOPEYHE, MPOOIEMy, YCTaHABIMBATL HCKOMOE W JaHHOE,
(bopMHPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIIUI0, MHEHHE;

[POBOJUTH  CaMOCTOSITEIbHO  CIUIAHMPOBAHHBIA ~ OKCIIEPUMEHT,  HCCIIEAOBaHUE 110
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOIECCa, BBISBICHUIO
3aBUCHMOCTEN MEXIy OOBEKTaMH, SIBICHUSIMH, [TPOLIECCAMH;

CaMOCTOSITEBHO (HOPMYIMPOBATE OOOOIIEHUS W BBIBOJABI 10 pe3yibTaTaM MPOBEAEHHOTO
HAOJTFOICHHS, UCCIICIOBAHHSI, OLICHUBATh JIOCTOBEPHOCTh MOJYUYCHHBIX PE3YJIHTATOB, BHIBOJIOB
1 0000IIEHHI;

HpOI‘HO?,I/IpOBaTb BO3MOXHOC pa3BI/ITI/Ie Hpouecca, a TAKXX€ BbIIBHUTATH HpeJIHOHO)KeHI/ISI 0O €ro
pa3BI/ITI/II/I B HOBBIX YCHOBI/ISIX.

Pa6ora ¢ undgopmanueii:

2)

BBIABIIATH AeHUIMTH MH(DOpMAIMK, JaHHBIX, HEOOXOAWMBIX AJISi OTBETAa Ha BOMPOC W IS
peleHus 3a1a4m;

BBIOMpaTh  MH(OpMAIMIO W3  HCTOYHMKOB  Pa3JIMUHBIX  THUIOB,  aHAIM3UPOBATh,
CHUCTEMAaTH3UpOBaTh M HWHTEPIPETUPOBATh HHPOPMALUIO Ppa3IMYHBIX BUAOB U  (QOpM
NpeJICTaBIICHUS;

CTPYKTYpUPOBaTh MH(POPMALMIO, MPEACTABIATh €€ B pa3iMyHbIX (opMmax, HIUIIOCTPUPOBATH
rpauuecKy;

OLICHMBATh HAZEKHOCTh HH(POPMALIH IO CAMOCTOSITENILHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.
Vhueepcanvuvie KOMMYHUKamug@nwle Oelicmeus, obecneuugaiom copmMuposaHHoCms

COYUATIbHbIX HABbLIKO6 06yqai0muxc;l.
OO0menne:



BOCIIPUHMMATh M (DOPMYJIMPOBATh CYXKICHHS B COOTBETCTBHM C YCIOBHAMH M LETISIMH
OOLIeHHs; SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHHsS IO XOAy pEUICHHs 3a/Jaud, KOMMEHTHPOBATh MOJNyYECHHBIN
pe3yJbTar;

B XoJe¢ OOCYXICHHUS 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbI, MPOOJICMBI,
periaeMoii 3a/1a4u, BHICKa3bIBaTh WCH, HAICJICHHBIC HA TIOMCK PELICHHs; COMOCTABISITH CBOU
CYXKACHHMS C CY)KACHUSIMU JAPYTHX YYaCTHHKOB JHaiora, 00Hapy»XHUBaTh Pa3Inule U CXOACTBO
HO3HLHIA; B KOPPEKTHOM (hopme GopMyTHpOBaTh PA3HOTIIACHS, CBOU BO3PAIKCHHS;
NPEACTABIATh PE3yJabTaThl pEIICHHs 3aJadyd, OKCICPUMEHTA, WCCICIOBAHUS, IIPOCKTa;
CaMOCTOSITEJIBHO BBIOMpaTh (OpMAT BBICTYIUICHHS C y4ETOM 3agad Mpe3eHTAllMd U
0c0oOeHHOCTEH ayAUTOPHH.

CoTpyanunyecTBo:

NOHMMAaTh M HCIOJIB30BAaTh IMPEUMYIIECTBA KOMAHIHON M WHIMBHAYAJTbHOW pabOTHI TpH
peuiCHUN yqe6Hbe 3aaa4; NOpUHUMATL LCJIb COBMECTHOM ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHu3alMI0 COBMECTHOH paboThI, pacrpenessiTh BUIbl paboT, JOroBapuBaThes, 00CYKIaTh
MPOIIECC U PE3YJIbTAaT PA0OTHI; 0000IATH MHEHHS HECKOJBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBHIX (opmax paboTsl (0OCyxIeHUs, oOMEH MHEHWH, «MO3TOBBIE
IITYPMBD» W WHBIC); BBIIOIHATH CBOIO YacTh PabOTHI M KOOPAMHHPOBATH CBOW JIEHCTBHS C
JIPYTMMU 4JICHAMH KOMAaH/IbI, OICHMBATh KAueCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT IO
KpUTEPHSIM, cHOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSL.

3) Vuusepcanvuvie pezynamuenvie Oeticmsus, o0Oecnedugarom @GopMUposanue CMulCI08bIX

VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTIIL.
Camoopranu3auus:

COCTaBJISATH IIJIaH, AJITOPUTM PELICHUS 3aa4u, BEIOUPATh CIIOCO0 pelIeHHs ¢ yIETOM
MMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelieHu ¢ y4€TOM HOBOM MH(pOpMAIINH.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH I103HABATEJIILHONW pe(UIEeKCHM KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUH M
MBICIUTENIBHBIX ~ IPOLIECCOB, HMX PpE3yJbTaTOB; BIAAETh CIHOCO0AMH  CaMOINPOBEPKH,
CaMOKOHTPOJISI IIPOLIECCa U pe3yjibTaTa PeleHNs] MaTeMaTH4ecKOH 3a1aun;

MPEBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIPH pEIIEHHWH 3a]add, BHOCHUTH
KOPPEKTHUBHI B IEATENILHOCTh HA OCHOBE HOBBIX OOCTOSATEJILCTB, IAHHBIX, HAMJCHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTaTa IEIH U YCIOBUSM, OOBSCHSTH MPUYHHBI JIOCTIDKCHHS
WIA HEJOCTIKEHHUS pPe3yJbTaToOB JICATENLHOCTH, HAaXOJUTh OMMOKY, JaBaTh OIEHKY
MPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATBI

10 KJIACC

OHCpHpOBaTB IMOHATUSAMMU: TOYKaA, IIpsAMad, MIOCKOCTb.
HpI/IMeHHTB AKCHUOMBI CTCPCOMETPHUH U CICACTBHA U3 HUX MPU PCHICHUN I'COMETPUICCKUX 3a/1ay.

OneprpoBaTh NOHATUAMU: MAPAIIIENBHOCT U IEPIEHIUKYIAPHOCTD NPSMBIX U MIIOCKOCTEM.

KnaccugumnupoBaTh B3auMHOE pacroyioKeHHE TPSAMBIX U IFIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATHSMH: IBYTPAaHHBIN YToJl, TPaHu IBYTPAaHHOTO yIia, peOpo ABYIPaHHOTO yIia;
JMHEHHBIN YToJl IBYrPaHHOTO yIila; rpajycHas Mepa JBYTpPaHHOTO yIia.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BBIMYKIBIA M HEBBIMYKIIBIA MHOTOTPaHHHK, 3JIEMEHTHI
MHOT'OI'PaHHUKA, IPAaBUIbHBIA MHOTOTPaHHUK.



Pacno3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (THpaMuia; MpHU3Ma, MPSMOYTOJIbHBIH
napajuieseuIe]], Kyo).

KrnaccupuuypoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBaHMS AN KiIacCU(DUKAHMK (BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHHUKH, TPAaBHJIbHBIE MHOTOTPAaHHHKH; TIPSIMbIE W HAKJIOHHBIE MPHU3MBI,
napajuIeIenuIe sl ).

OnepupoBatTh MOHIATUSAME: CEKYIIast INIOCKOCTh, CEUCHNE MHOTOTPaHHHUKOB.

OOBACHITH TPUHIHMITBI TOCTPOCHUSI CEUCHHH, UCTIONB3Ysl METOJI CIICHOB.

CTpouTh ceyeHrs: MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BBITIOIHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKHU
U3 PUCYHKOB ITPOCTHIX O0BEMHBIX (UTYp: BH] CBEPXY, COOKY, CHHU3Y.

Pemrate 3amaun Ha HaxoXIEHHE TEOMETPUYECKHX BEIMYHMH IO 00paslaM WU ajJropuTMam,
NPUMEHSS M3BECTHBIC aHATMTUYECKHE METOABI NPU PEUICHWH CTaHIAAPTHBIX MaTeMaTHYeCKHX 3aiad Ha
BBIYMCIICHHE PACCTOSHUM MEXIy IBYMS TOUYKAaMH, OT TOUKH JI0 MPSIMOM, OT TOUKH JI0 TJIOCKOCTH, MEXKIY
CKPELIMBAIOLINMUCS MPSIMBIMH.

Pemiath 3amaunm Ha HaXOXKICHHE TEOMETPUYECKUX BEIUYMH MO 00Opa3maM WM alrOpPHTMaM,
NPUMEHSIS U3BECTHBIE aHATMTUYECKHE METOABI NPU PEUICHWH CTaHIAPTHBIX MaTeMaTHUYECKHX 3ajad Ha
BBIYUCIICHHE YIJIOB MEXKIY CKPEIIMBAIOIIUMUCSA TMPSIMBIMH, MEXKIY MPSIMOH U TUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, JIByTPaHHBIX YTIIOB.

Bbruucnsate 00bEMBI M IJIOMIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, NHpamMHia) C
npuMeHeHueM (OpMYJ; BBIUMCIATH COOTHOIICHUS MEXKIY IUIOIIAASIMH IOBEpXHOCTEH, 00BEMaMu
MOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBarh MOHATHSMU: CUMMETPHSA B NPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTb CUMMETPHU;
LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYPBHI.

W3Bnekatp, npeoOpa3oBbIBATH M HMHTEPHPETHPOBATH HHAOOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepPTeXax U PUCYHKaX.

ITpumeHsATh reoMeTpuuecKie (HakThl ISl PELICHUS] CTEPEOMETPUUECKUX 3a/1a4, MPeAoararinx
HECKOJIbKO IIar0B PEIICHUs, €CIH yCIOBUS IPUMEHEHHS 3a1aHbl B SIBHOH (opme.

[TpumeHATh mpocTeile NPOorpaMMHbBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE CHCTEMBI
IIPY PELICHUH CTEPEOMETPHUYECKHX 3a/1aU.

[TpuBOIUTH TpUMEPHl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPOAE M JKU3HH, PACIO3HABaTh
NPOSIBIIEHHE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

ITpuMeHAThH MOy4YeHHBIE 3HAHUS Ha NIPAKTHUKE: aHAIM3UPOBATh PEajIbHbIE CUTYAIlMH U IPUMEHSTh
W3y4YeHHbIE TMOHATHA B NPOILECCe MOMCKAa PELICHUS MaTeMaTU4ecKu COpMyIHMpPOBaHHON NPOOIJIEMBEI,
MOJENIUPOBATh peajbHble CUTYyallud Ha S3bIKE T'€OMETPHUH, HCCIENOBATh IOCTPOCHHBIE MOJAEIH C
WCIIOJIb30BaHUEM TE€OMETPHYECKMX MOHATHH W TEOopeM, amnmapara ajreOpbl; pemarb NPaKTHYecKue
3aJa4u, CBSA3aHHbBIC C HAXOX/IEHUEM T€OMETPUUECKUX BEJIINUMH.

11 KJIACC

OnepupoBaTh TOHSATUSAMH: [WIMHIPHYECKAs TOBEPXHOCTh, OOpa3yIoIHe IMINHAPUICCKON
MOBEPXHOCTH; MMJIUHIP, KOHWYECKAas MOBEPXHOCTh, 00pa3yrolue KOHHYECKOW ITOBEPXHOCTH, KOHYC;
cheprueckas TOBEepXHOCTb.

PacrioznaBath Tena BpamieHus (MUIMHIP, KOHYC, cdepa U map).

OOBSCHATH CIIOCOOBI MOTyYEHUS TEJ BPAIICHHUS.

KnaccuduimpoBars B3aMHOE pacionoxkeHue chephbl U TUIOCKOCTH.

OnepupoBath MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA; IIapOBOH
CJIO¥, OCHOBaHUE MIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJI0s; IMAPOBOH CEKTOP.

Bbauciiate 00BEMBI M TUIOMANW TOBEPXHOCTEH TENl BpAalICHUS, TEOMETPUYECKHUX Tell C
MpUMEHEHUEM (HOPMYII.

OnepupoBarh MOHATUSMH: MHOTOTPAHHHUK, BIUCAHHBIA B c(epy U ONMUCAHHBIA OKOJIO C(ephr;
cdepa, BIMCaHHAs B MHOTOTPAHHUK WITH TEJIO BPAIlCHHS.



BBIUHCIIATE COOTHOIICHUS MEXIY TUIOMIAIIMH [TOBEPXHOCTEH U 00bEMaMU TTOAOOHBIX TEI.

N300paxats n3ydaeMbie QUTYPHI OT PYKH U ¢ IPUMEHEHHEM IPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BoInoOnHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (QHUTYP: BHI CBEPXY,
cOOKy, CHH3Y; CTPOUTDH CEUCHHUS TEJl BpaILlCHHS.

W3Bnekartb, HWHTEPIPETUPOBATH W NPeoOpa3oBbIBaTh HMHGOPMALMIO O TMPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BruINOMHATE AEWCTBUS CIOXKEHHS BEKTOPOB, BBIUWTAHMS BEKTOPOB M YMHOKEHHS BEKTOpa Ha
YHCII0, OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00JIaaloT.

IIpuMeHATs mpaBUIIO NapaieNenuneaa.

OnepupoBaTh MOHATHUAMU: JEKApTOBBl KOOPAWHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPAa, Yroll MEXAY BEKTOpPaMH, CKaSPHOE IpPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIaHAPHbIE BEKTOPHI.

Haxoauth cymMMy BEKTOpPOB M IIPOU3BEIEHHE BEKTOpa Ha YHCIO, YIOJ MEXAy BeKTOpaMu,
CKaJISIpHOE MPOU3BEIEHUE, PACKIIA IBIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM.

3aaBaTh MIOCKOCTh YpPaBHEHHEM B IEKapTOBOM CHCTEME KOOPIUHAT.

[MpumensaTs reoMeTpudecKie (GakThl ISl PELICHUS] CTEPEOMETPUUECKUX 3a/1a4, TPEANOoararoInx
HECKOJIBKO IIAr0B PEIICHHs, €CIH yCIOBUS MPUMEHEHHS 3a/1aHbI B SIBHOH (opmMe.

Pemats mpocTeiiiine reomeTpuyecKue 3a1a4d Ha IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOAA.

Pemate 3amaun Ha 1OKa3aTeNbCTBO MAaTEMAaTHUYECKUX OTHOLIEHUM U HaX0XA€HUE T€OMETPUIECKUX
BEJIMYMH MO 00paslaM WM aJIrOpUTMaM, MPUMEHSSI M3BECTHBIC METOIbI IIPH PELICHWH CTaHAAPTHBIX
MaTeMaTHYECKHX 3aad.

IIpumeHATh mpocTeile NPOorpaMMHbBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI
NIPY PELICHUH CTEPEOMETPHUYECKHX 3a/1aU.

[TpuBOIUTH TpUMEPHl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPOAE M JKU3HH, PACIO3HABaTh
NPOSIBIIEHHE 3aKOHOB FT€OMETPHH B UCKYCCTBE.

ITpuMeHATh MOy4YeHHBIE 3HAHUS Ha MIPAKTHUKE: aHATM3UPOBAThH PeajbHbIe CUTYAllMH U IPUMEHSTh
W3y4YeHHbIE TOHATHA B MPOILECCE MOMCKAa PELICHUS MaTeMaTU4ecKu COpMyIMpPOBaHHON NPOOJIEMBEI,
MOJENIMPOBATh peajbHble CUTYyallud Ha S3bIKE T'€OMETPHUH, HCCIEN0BATh IOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BAaHUEM TE€OMETPHUYECKMX MOHATHH W TeopeM, ammapara aureOpbl; pemarb MPaKTHUYeCKUe
3aJa4u, CBSA3aHHbBIC C HAXOXICHUEM T€OMETPUUECKUX BEJIINULH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcnl
bubmuoreka [{OK
1 B 1
BEACHHE B CTEPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 1 1 bubnnorexa [JOK
[TapamienpHOCTH IPSIMBIX U IIIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneHUKyYISAPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
TJIOCKOCTEM https://m.edsoo.ru/1¢209e37
bubnunoreka LIOK
4 10 1
VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU hitps://m.cdsoo.ru/1c209¢37
bubmmoteka IIOK
5 M 11 1
HOTOTpaHHHKH https://m.edsoo.ru/1¢c209e37
N bubnuoreka [{OK
6 06 9 1
HEMBI MHOTOTPARHHKOB https://m.edsoo.ru/1¢209¢e37
7 [ToBTOpEHME: ceueHUsl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' - P yr https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



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

KoangecTBo uacoB DJIeKTPOHHbIE
HanmMmeHoBaHHE pa3aeiioB H TeM nu(poBLIe
Ne n/m P Konrpoubnbie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmorexa [IOK
I Tena pamierus 12 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 §] 5 1
Obbembt TEN https://m.edsoo.ru/1¢209¢37
3 BexTopb! 1 KOOPAUHATEI B IIPOCTPAHCTBE 10 1 bubnmorexa LIOK
p P pocTp https://m.edsoo.ru/1¢209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



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

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
OcCHOBHbBIE TIOHATHUS CTEPEOMETPHH:
TOUKa, MpsiMasi, IJIOCKOCTb,
npocrpancTsBo. [IpaBuna
bubmuoreka [IOK
M300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
MapajvieIbHbIX MPSAMBIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsaTHA: nepecekarommecs
0CKOC epeceKaroImec a 1 bubmmorexa LIOK
TJIOCKOCTH, T KaroIIHecs mpsiMast
> 116P P https://m.edsoo.ru/2d8a9¢99
U TUIOCKOCTb
[TonsaTus: nepecekaromuecs
0CKOC epeceKaroImec a 1 bubmmorexa LIOK
TJIOCKOCTH, T KaroIIHecs mpsiMast
- 11ep p https://m.edsoo.ru/db685e73
U TUIOCKOCTb
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauanbHble cBefieHUs o0 KyOe U
N bubnuotexa [JOK
MUpamMujie, X Pa3BEPTKU U MOJIEIH. 1

CeueHns MHOT'OT'paHHUKOB

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavansHbie cBeieHNs 0 KyOe u

bubnunoreka LIOK

6 upaMujie, X pa3BEPTKU U MOJIEIH.
p P HX P p https://m.edsoo.ru/3d8ffd32
CeueHrss MHOTOTPaHHUKOB
[TonsaTne 06 akCHOMaTHYECKOM
bubnunoreka LIOK
7 IIOCTPOEHHUH CTEPEOMETPUN: AKCHOMBI
https://m.edsoo.ru/OccSc4fe
CTEPEOMETPUU U CIAEACTBUS U3 HUX
[TonsTre 06 akcCHOMaTUYECKOM
8 ocTpoe cTepeoMe aKCHO bubamorexa LOK
MMOCTPOEHUH CT METPHUH: AaKCUOMBI
P P P https://m.edsoo0.ru/239c8cb4
CTEpPEOMETPUU U CIAEACTBUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
bubnuoreka [{OK
9 MIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
https://m.eds00.ru/65¢c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
10 MIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI bubmorexa LIOK
P P puH: https://m.edso0.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionokeHue npsmsIx B
1 IIPOCTPAHCTBE: MepeceKaroIuecs, bubmmnoreka HOK
IapajiebHbIE U CKPEIIUBAOIINECS https://m.edsoo.ru/1a2520£6
IpsiMbIE
[TapamienpHOCTh IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
12 MapajuIeIbHbIE NPSIMBIE B brbmmorexa [TOK
. https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; MAaPAJUIEIBHOCTD TPEX
MPSIMBIX
[TapamiensHOCTH IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: bubnuotexa [JOK

[TapamrensHOCTE IPSIMON U
IJI0OCKOCTH

https://m.edsoo.ru/ee1d19b9
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14 VYT1Iibl ¢ COHANpaBIeHHBIMU bubnmoreka [JOK
CTOPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTb MJIOCKOCTEM: Bu6muotexa [JOK
napajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIIOCKOCTEN buomorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiimue npocTpaHCTBEHHbIE
19 (burypsI Ha MIOCKOCTH: TETPAd]] bubmmorexa LIOK
P - TeTpasyp, https://m.edsoo.ru/4a28dc02
KyO, napasuiesenumnes
bubnuoreka [{OK
20 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434d0f
bu6mmoreka IIOK
21 IT i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26feSd
Kontponbhas paboTa mo teme
) "[IpsiMbl€ U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IIJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH MPAMON U
23 HJI(I))CKOCHTH'};Ie I:;'IGH WK IJ)'ISI HbIE bubmmorexa LIOK
 TICPHICHHRY AP https://m.edsoo.ru/b19f6as5d
MIPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubnuorexa [IOK
MEPIEHINKYIISPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [IpsiMble mapaienbHele U bu6muoreka [JOK

NEPpHNCHAUKYIIAPHBIC K ITJIOCKOCTH

https://m.edsoo.ru/ba545966
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[Ipu3Hak nepnesauKyJISpHOCTH

bubnunoreka LIOK

26
MPSAMON U TJIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHauKyJIApHOCTH bubmunoreka [JOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsmoi bubmmoreka [JOK
MEePNEHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635¢5087
9 Teopema o npsimoit Bu6muotexa [JOK
MEePIEHANKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit bubnuorexa [IOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneHauKynsp U HAKIOHHBIE:
31 a(iTO}IHI/IGYOT 501110/1 0 ITIOCKOCTH bubmorexa HOK
p f[ ’ https://m.edsoo.ru/33c477d3
paccTostHue OT NMPSAMOM J0 MIIOCKOCTH
[lepnienquKymsip U HAKJIOHHBIE:
32 a(iTO}IHI/IGYOT IT)OIH(I/I 0 IJTIOCKOCTH bubmorexa [IOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTositHuE OT NMPSMOM J0 MIIOCKOCTH
[TepnienuKymsip U HAKJIOHHBIE:
33 aCI::TOSIHI/IGYOT EO‘IKI/I 0 IJIOCKOCTH bubmorexa HOK
P il ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IPSIMOM J0 TIOCKOCTH
[TepnienquKymsip U HAKJIOHHBIE:
34 aCI::TOSIHI/IeyOT EO‘IKI/I 0 TJIOCKOCTH bubmmorexa [IOK
P il ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM J0 TIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY bubmmoreka [JOK
MPSAMOU U TNIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroi, TUHEHHBIN yroi bubmuoteka [IOK

JBYTPaHHOTO yIiia

https://m.edsoo.ru/c7c777ed
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IlepneHUKyYISIPHOCTD IIJIOCKOCTEM:

bubnunoreka LIOK

38 HpHsHar H?pHeHHHKyHﬂpHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
IlepneHUKyYISIPHOCTD IIJIOCKOCTEM:
39 Hp§3HaK HGI})IHCEIII/IKyHHpHOCTI/I IBYX bubmmorexa LIOK
& https://m.edsoo.ru/ed9¢2a8e
MIJIOCKOCTEMN
[leprieHAMKYASAPHOCTD IIOCKOCTEM:
40 IIPU3HAK NEPIECHAUKYIIPHOCTH IBYX bubamorexa LOK
& https://m.edsoo.ru/ba75dc57
MIJIOCKOCTEHN
41 TeopeMma 0 TpEX nepHeHANKYIIApax bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nepHeHANKYIIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 TeopeMma o Tpéx nepHeHAUKYIAPAX bubmorexa [IOK
https://m.eds00.ru/9246736
KonTponbHas padora no temam
44 "IlepneH IUKYISIPHOCTD MPSAMBIX U bubmmnoreka HOK
mIockocTeil" u "YTibel MeX1y https://m.edsoo.ru/56971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBITTYKJIBIE U HEBBITYKJIbIE bubmorexa HOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKHU; pa3BEPTKA
MHOT'OTpaHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu U
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs MTPU3MBbIL; OOKOBast U https://m.edsoo.ru/b4ad63ad
MOJTHAS! TIOBEPXHOCTH TIPU3MBbI
47 [Tapannenenumnen, npsMOyroJIbHBIN bubmuorexa [{OK



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
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nmapaJjiieJICmIica u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683

48

[Mupamuna: n-yroipHas MupamMuia,
rpad 1 OCHOBAHUC ITUPAMUBI;
O0KOBast ¥ OJTHASI TOBEPXHOCTh
nmupaMubl, IipaBUJIbHaA 1 yceqéHHasl
nupamuIa

bu6nmorexa [IOK
https://m.edsoo.ru/fb1cd0a5

49

[IpaBusBbHBIE MHOTOIPAaHHUKHU:
MIOHATHE MTPaBUIIBLHOTIO
MHOTOTpaHHHKA; IPaBUIIbHAS IIpU3Ma
U IIpaBWJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyrojbHas nupaMuaa u
MIPaBWIbHBIN TeTpadip; KyO

bubmuoreka [IOK
https://m.eds00.ru/074c8865

50

51

[Ipencrasnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOAEKa’Ap U UKOCAIP.

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpUH B IUPaMUIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKaX

bubmuoreka [IOK
https://m.edsoo.ru/a0fdd5bf

bu6nmorexa LIOK
https://m.edsoo.ru/b9e777d9

52

53

BriunciieHue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&Opa, TuaroHasiu,

YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
MIPU3MBI, TUIOLIab OCHOBAaHHM,
TeopeMa 0 OOKOBON MOBEPXHOCTHU
MIPSAMOM TPU3MBI

bu6nmorexa LIOK
https://m.edsoo.ru/6cdbecef

bubmuoreka [{OK
https://m.edsoo.ru/37d84157
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[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHON

bu6nunorexa LIOK

>4 HHpaMH;HH’ feopema o Hﬂom_.azm . https://m.eds00.ru/5603e30b
OOKOBOM IMMOBEPXHOCTH YCEUEHHOM
MTAPaAMUTBI
55 KonrponsHas pabora o reme Bu6muotexa [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnnorexa [IOK
I1
>6 onsHe 00 00nEve https://m.edso0.ru/7ad0020b
N bubnnorexa [JOK
>7 OOBEM mpamu b1 https://m.eds00.ru/235171b3
N bubnnorexa [JOK
58 O0bEM mupamue! https://m.edsoo.ru/f47dfefd
. bubnuoreka [{OK
59 OOBEM mipamu b1 https://m.eds00.ru/79¢10312
N bubnuoreka [{OK
60
O0bEM mupaMuE! https://m.edsoo.ru/2faadc3f
N bubmuorexa [{OK
1
6 OOBEM npH3MBI https://m.eds00.ru/79853608
N bubnuoreka [{OK
2
6 OOBEM mpH3MbI https://m.edso0.ru/1€053890
N bubmuoreka [IOK
63 06
PEM TIPHSMET https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bu6muoreka [JOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c¢
IToBTOpenue, 06001IEHNE
65 CHUCTeMaTH3aIis 3HAHUH. bubmuorexa [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOopenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Breluucnenue paccTosiHUN: MEXy | bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 TIPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bub6nmoreka [IOK
67 HroroBas koHTpobHas paboTa 1 hitps-//m.cdsoo.rw/b9146bc0
[ToBTOpeHHE, 0000IIEHNE
CUCTEeMAaTH3alusI 3HAHHH.
Brruncnenue yrioB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIiMI/I, 1 Bubmiorexa OK
. https://m.edsoo0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontposbubie IIpakTnueckue p
n/n Bcero u3y4eHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, paauyc,
1 IUaMeTp; INIOIA b IOBEPXHOCTHU 1 buGnuorexa [IOK
P> P https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxenue chepsl u
bubnuoreka [{OK
2 IJIOCKOCTH; KacaTellbHas III0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol

3 N3o0paxkenue cdepsl, mapa Ha 1 bubnnorexa [JOK
mockocTu. CeueHus mapa https://m.edsoo.ru/bel5f712
Hunuuaapudeckast TOBEPXHOCTb,

4 o0pa3yolne MUIMHIPHIECKOI 1 bubmuoreka [IOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; | bubmuoreka [IOK
oAb OOKOBOW U MOJTHON https://m.edsoo.ru/18816216
MMOBEPXHOCTHU
N3o0paxkenue muimHaApa HA
wiockocT. Pa3BépTka nununHapa.

but6mmorekxa [IOK
6 Ceuenus mMIMHPA (TNIOCKOCTHIO, 1

napaieIbHON Win
NEPIEeHAUKYIIIPHON OCH LIMIIHMH]IPA)

https://m.edsoo.ru/016e25¢eb
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Konnueckas noBEpXHOCTB,
o0pa3yromye KOHUYECKOn

bubnunoreka LIOK

7
TMOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU IMOBEPXHOCTH
Konyc: ocHOBaHue U BepIIKHA,

8 00pa3yromias u OCh; IIIOLIA/lb bubmmorexa LIOK

P y}.(,) L https://m.edsoo.ru/897dd3b2
OOKOBOW M MOJTHON MMOBEPXHOCTH
VY ceuéHHBII KOHYC: 00pa3yIolue U

9 BBICOTA, OCHOBaI:Hs[ u goxzfaﬁ bubnnorexa [IOK
’ https://m.edsoo.ru/1468bab3

MMOBEPXHOCTH
N3o06paxenne koHyca Ha
II0CcKoCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TJIOCKOCTBIO, bubnnorexa [JOK
MapajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
IJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPIIUHY)

1 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTOIPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpasHuk, OIUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubnnorexa [JOK
MHOTOIPaHHUK UJIN B TEJIO https://m.edsoo.ru/0b136158
BpaIieHus

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmmoteka IIOK
CBOICTBA 00BLEMOB TEI https://m.edso0o.ru/26a03fb7

but6mmorekxa [IOK

14 O0BEM HUIMHApPaA, KOHYyCa

H P y https://m.edso0.ru/5513d87b
. bubnnorexa IHIOK
15 OO06béM 1apa ¥ miomazb cepol nommoreka I

https://m.edsoo.ru/d189bde2
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[TogoOHEbIe Tena B MPOCTPAHCTBE.
COOTHOIICHUST MEXKIY TUIOMIAISIMU

bubnunoreka LIOK

16
MMOBEPXHOCTEH, 00bEMaMH https://m.edsoo.ru/810cfleb
MOIOOHBIX Te
17 Konrponsnas pabora mo remMmam Bu6muotexa [JOK
"Tena Bpamenus" u "O0beMb! Ten" https://m.edsoo.ru/4a33a8ab
13 BexkTtop Ha nimockocTH U B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 Ciio)eHne ¥ BBIYMTaHHUE BEKTOPOB bubmorexa HOK
P https://m.edso0.ru/234f089
bubnuoreka [{OK
20 v
MHOCHHE BEKTOPa Ha HHCIO https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIAHAPHBIM BEKTOpPaM bubmmorexa [IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Pemrenue 3amau, cBA3aHHBIX €
22 MIPUMEHEHHUEM TIPABUJI JEUCTBUH C bubmmorexa [TOK
p P A https://m.edso00.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOJT
23 IIpY PELIEHUH F€OMETPUUECKUX bbmmorexa [TOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunatsl Bextopa. [Ipocteiimme https://m.edso00.ru/48db7058
3a/1a4yd B KOOpAMHATaX
)5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CkanspHOe POU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrios Mexay bubnmnorexa [JOK
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IMPsAMBIMHA U INIOCKOCTAMU

https://m.edsoo.ru/8etbe78¢

KonTponbhas pabora no teme

bu6nmorexa [IOK

27 "Bextopei n K?OPHHHMH i https://m.edsoo.ru/77¢c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE U

)3 cucTeMaru3anus 3HaHui. OCHOBHBIC bubmuorexa [IOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
[JITAHUMETPUU
[ToBTOpEeHME, 0000IIEHNE U

79 cucrtemaTusaius 3HaHuii. OCHOBHBIE bubnuorexa [{OK
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE U

30 CHCTEeMaTH3alKs 3HaHui. 3agaun bubnunoreka LIOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpenue, 0600IIEHNE U

31 CUCTEMAaTH3alMsl 3HaHUH. 3a1a4un bubmmnoreka HOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 0600IIEHNE U

10 cucreMmaru3anusa 3HaHui. OCHOBHEIE bu6mmoreka IIOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

but6mmorekxa [IOK
33 HroroBas KOHTpoNIbHAs paboTa hitps://m.edsoo.rw/ec24dfe?
34 [ToBTOpenue, 0600mEeHNE U but6mmoreka [IOK

cCHCTEMAaTH3aINsI 3HAaHUH

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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