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AHHOTAIIAA K PABOYEHN ITPOTPAMME

Pabouas mporpamma coctaBieHa ¢ yueToM pabodeil mporpaMMbl BOCTIUTaHUS U B COOTBETCTBUU
C HOPMaTHBHBIMU JIOKYMEHTaMU:

- @enepa’bHbIM TOCYAApCTBEHHBIM 00pa30BATENbHBIM CTaHAAPTOM CPENHEro  OOLIero
00pa30BaHMs, YTBEPKACHHOTO TIprKa3oM MuHHUCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit denepannu
ot 17.05.2012 Ne413 ¢ u3MeHeHHAMH U JIOTIONHEHHIMHU OT 29 nexabpst 2014 1., 31 nexabps 2015 r., 29
utons 2017 1., 24 centsi6ps, 11 nexadps 2020 r., 12 aBrycra 2022 r., 27 nexkadpst 2023 1);

- Ilpukazom Mununctepctsa mpocsenierns Poccuiickoit @enepanmu ot 18 mas 2023 Ne371 «O06
YTBEpXKAeHNH (eeparbHOi 00pa3oBaTeIbHON IPOTPaMMBI CPEIHET0 00IIero 00pa30BaHM»;

- OOpazoBarenbHON MporpamMMoi cperHero odmiero obOpazoBanus MBOVY «Cpenusisi mkona
No57»;

- enepanbHOM paboyei MporpaMMoil cpeHero ooiero oopasoBanusi. MaremaTrka (0a30BbIit
ypoBens) 10-11 kmacc.

MNOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma yueOHOro Kypcea «I'eomeTpusi» 6a30BOro ypoBHs it oOydaromuxcs 10 —11
KJaccoB pazpaboraHa Ha ocHOBe @enepalbHOrO TOCYNAPCTBEHHOTO O0pPa30BAaTENBHOTO CTaHAapTa
cpeaHero oOmero oOpa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAaHUH, MPEABSBISIEMBIX K
MaTeMaTHYecKOMy 00pa30BaHHMI0, W TPAIUIMHA POCCHICKOTO 00pa3oBaHus. Peamuzaius mporpammel
oOecrnevnBaeT OBJaJCHNUE KIIOYEBHIMU KOMIIETEHIMSIMH, COCTABIISIOIIMMU OCHOBY JUIS CAMOPA3BUTHUS U
HENpPEephIBHOTO 00pa30BaHMs, LIEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOIO M IO3HABATEILHOI'O
Pa3BUTHSA TUYHOCTU O0YHAIOLIUXCSL.

HEJU U3YYEHUS YYEBHOT'O KYPCA

BaxHocTh yueOHOro Kypca reOMeTpiH Ha YPOBHE CpeIHEro oomero oopazoBaHusi 00ycIOBIeHa
MPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX W NPEIMETHBIX PE3yJIbTaTOB OOYYCHUS TCOMETPUH B
HalnpaBlieHUH  JIMYHOCTHOTO  pas3BuUTHs  oOydvaromuxcsi,  (opmupoBaHus  (QyHKIMOHAIHHOM
MaTeMaTHYeCKOH TPaMOTHOCTH, W3y4YCHHUsS JAPYTHX Y4YeOHBIX JAMCUUILIMH. Pa3Butne y OOydYaromuxcs
MPAaBWIbHBIX NPEACTaBICHUA O CYIIHOCTH M MPOMCXOXKIEHHH T'€OMETPUYECKHX aOCTpaKIHid,
COOTHOILLICHUU PEATBHOTO U HACATBHOTO, XapaKTepe OTPaKCHHsS MAaTeMaTHYECKOW HAyKOW SBICHUH U
MIPOIIECCOB pEalbHOTO MHpa, MeCTe TeOMETPUM B CHCTEME HayK M pOJM MaTeMaTH4YecKOoro
MOJCJIUPOBAaHUA B HAayYHOM IIO3HAHMM M B MPaKTHKE CIOCOOCTBYET (OPMUPOBAHHIO HAYyYHOT'O
MHUPOBO33PEHHS YUaAIIUXCS, & TAK)KE KaYeCTB MBILIUICHHS, HEOOXOOUMBIX Ul aAalTallld B COBPEMEHHOM
o01ecTBe.

I'eomeTpust sBnsieTCs OMHUM U3 0a30BBIX NMPEIMETOB Ha YPOBHE CPEAHEr0 o0IIero oopa3zoBaHus,
TaK Kak 00eCIlIeYnBaeT BO3MOKHOCTh U3YUEHHUS KaK JUCLUIUIMH €CTECTBEHHO-HAYYHON HAIpaBIEHHOCTH,
TaK ¥ TYMaHUTAPHOM.

Jlornyeckoe MplUIeHHE, (GopMUpyeMoe MpH H3yYeHHH OOYYaroIIUMHCS MOHSATHHHBIX OCHOB
TFE€OMETPHUH U MOCTPOEHUH LIETOYKH JOTMYECKUX YTBEPKACHUH B XO/€ PEICHUs T€OMETPUUECKUX 3aj1ad,
YMEHHUE BBIIBUIaTh M ONPOBEPraTh TMIOTE3bl HEMNOCPEICTBEHHO MCIOJIB3YIOTCS HPU PELICHHU 3agad
€CTEeCTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpPHEHTHPOBATHCS B NPOCTPAHCTBE UIPAET CYIIECTBEHHYIO pPOJb BO BCeX 00IacTsaxX
JesITeNbHOCTH YenoBeka. OpueHTalus 4eI0BeKa BO BPEMEHH U IPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE
€ro COLMaJIbHOTO OBbITHS, (OpMa OTPAKEHHSI OKPYKAIOLIETO MHUpPA, YCJIOBUE YCHEIIHOTO TMO3HAHUS H
aKTUBHOTO MpeoOpa3oBaHUsl JeHCTBUTENbHOCTH. OmepupoBaHUE NPOCTPAHCTBEHHBIMH 00pa3zaMu
00BbEINHSAET pa3Hble BUABI YU€OHOW U TPyNOBOH HEATEIBHOCTH, SIBJISETCS ONHUM M3 NMPO(ECCHOHATBHO
BaXHBIX KadecTB, MMOJTOMY akKTyajbHa 3agada (popMUpOBaHUS Y OOYYarOIIUXCS MPOCTPAaHCTBEHHOTO
MBILIEHHSI KaK Pa3HOBUAHOCTH 0OPa3HOTO MBIIIJICHUS! — CYIIECTBEHHOIO KOMIIOHEHTA B TIOATOTOBKE K
MIPAKTUYECKOM AEATEIbHOCTH 10 MHOTYM HaIIPaBJICHUSM.

Lens ocBoeHmst mporpammel yaeOHOTo Kypca «l'eomerpus» Ha 06a30BOM ypoBHE OOydUeHUS —
o0meo0pazoBaTenbHOe M OOIIEKYIBTYPHOE pa3BUTHE OOydaromuxcs yepe3 oOecredeHrue BO3MOKHOCTH
IpUOOPETEHHs U MCII0Ib30BAHMUS CUCTEMATHUECKUX T€OMETPUYECKUX 3HAHUM U NEHCTBUH, clielu(pUIHbIX
reOMETPHUH, BO3MOKHOCTH YCIIEIIIHOTO IIPOA0JDKEHUS] 00pa30BaHusl 110 CIIELMAIbHOCTSM, HE CBSI3aHHBIM C
MPUKIIAJIHBIM HCIIOB30BAHUEM T€OMETPHHU.

[IporpamMma mo reoMeTpud Ha 0a30BOM ypOBHE MpeaHa3HayeHa ISl OOYYalOUIMXCsl CpeaHen
LIKOJIbI, HE MCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHUH Ha ypOBHE OCHOBHOIO OOILEro oOpa3oBaHMI.
Taxum obpaszoM, oOyuaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIHE MaTeMaTHIECKUC YMCHHUS,
CBSI3aHHBIE CO CIEU(UKON reoMeTprH U HEOOXOAMMBIE AJISl )KU3HU B cOBpeMeHHOM oOmiectBe. Kpome



3TOr0, OHU UMEIOT BO3MOYKHOCTh M3YUUTh F€OMETpHI0 Oojiee IIyOOKO, €ClH B JaJlbHEHIIEM BO3HUKHET
HEOOXOUMOCTh B T€OMETPUUECKUX 3HAHUAX B IPOPECCUOHANBHON AEATEIbHOCTH.

JlocTrKeHre e OCBOSHHS MPOrpaMMbl 00ECIeYMBAETCS PELICHUEM COOTBETCTBYIOIUX 3a/ad.
[IpuopureTHsiMu 3amadaMu ocBoeHUsi Kypca «l'eomerpum» Ha 6azoBoM ypoBHe B 10—11 kmaccax
SABJISIFOTCS:

. (opMupoBaHHe IPEICTABICHNS O TEOMETPUH KaK YaCTH MUPOBOH KyJIbTYPHI H OCO3HAHNE
€€ B3aUMOCBSI3H C OKPYKAIOILUM MHPOM;

. (opMupoBaHue MPEICTABICHNS O MHOTOTPAaHHHUKAX M TeJax BPALIEHHs KaK O BAKHEHIINX
MaTeMaTHYECKUX MOJEINAX, IO3BOJIAIOLINX OIMCHIBATh U U3y4yaTh Pa3HbIE SBICHUS OKPY>KaIOIIEro MUPA;

o (opMHpOBaHHE YMEHHS paclo3HaBaTh Ha YepTekax, MOACISIX M B PEATbHOM MHUPE
MHOTOTPaHHUKH U TeJla BpaIlleHHUS;

. OBJIaICHUE METOJaMM pelleHUs 3afad Ha IOCTPOGHUS Ha  H300paKeHUsX
NPOCTPAHCTBEHHBIX (PUTYD;

. (hopMHpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHATHSMH O MHOTOIpaHHUKaxX H
TeJIaX BpalleHUsI U UX OCHOBHBIMU CBOICTBaMU;

. OBJIaJICHUE aJIrOPUTMaMH PEIICHUS OCHOBHBIX THIIOB 3a4ad; (OpMUpOBaHHE YMEHMSA
MIPOBOJIUTH HECJIOXKHBIE JOKa3aTeNbHBIE PACCYXACHUSA B XOZE PEUICHHsS CTEPEOMETPHUYECKUX 33had U
3a[a4 C IPAKTUYECKUM COZAEPKaHUEM;

o pa3BUTHE  HWHTEIUIEKTYaJdbHBIX M  TBOPYECKMX  CHOCOOHOCTEH  oOydaromuxcs,
MO3HABATEILHOW aKTUBHOCTH, HCCIICIOBATEILCKAX YMEHHM, KPUTUIHOCTH MBIIILICHHS,
o (hopMupoBaHue (QYHKIIMOHATBHONH T'PaMOTHOCTH, PEJICBAHTHOW TEOMETPHH: YMEHHUE

pacro3HaBaTh IPOSABICHUS I'€OMETPUUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEHl B peaybHbBIX
JKU3HCHHBIX CUTYAlMsX M MPH HU3YYEHHH APYTHX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, (OpPMYTUPOBAaTh MX Ha SI3BIKE TCOMETPUHM U CO3/1aBaThb I'€OMETPUUYECKHE MOJCIH,
IPUMEHATh OCBOEHHBIN IeOMETpHUYeCKUi ammapar Ajs peLIeHUs NPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
HHTEPIIPETUPOBATh U OLICHUBATh MOJIY4YE€HHbIE PE3yIbTaThI.

OTnnuuTenbHO 0COOEHHOCTBIO TPOrpaMMBbl SIBISETCSl BKIIIOYEHHE B KypC CTEPEOMETPUH B
Hayasle ero U3y4eHus 3aj1ay, pelaeMbpIX Ha YpOBHE HHTYUTHBHOTO MO3HAHUS, U ONpPEAeIEHHBIM 00pa3oM
OpraHu3oBaHHasi paboTa HaJl HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUMECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHHUS, CTUMYJHPYET NPOTEKAaHHE WHTYHUTUBHBIX MPOLECCOB, MOTHBUPYET K JallbHEHIIEMY
U3y4YCHHUIO TIpeAMETa.

HpeI[HOT-ITeHI/Ie OTZIaéTCSI HarjiiIHO-KOHCTPYKTUBHOMY METOAY 06yquI/15[, TO €CTh
TCOPETUICCKUEC 3HAHUA UMCIOT B CBOEH OCHOBE YYBCTBCHHOCTH HpeZ[MeTHO-HpaKTH‘IeCKOﬁ JCATCIIBHOCTH.
Pa3BuTHe MpoCTpaHCTBEHHBIX NMPEACTABICHUN Y yUalIUXCsl B Kypce CTEPEOMETPHUU MPOBOAUTCS 3a CUET
pemieHuss 3aJad  Ha CO3JaHME NPOCTPAHCTBEHHBIX O00pa3oB W 3aJad Ha  OIEpUPOBaHHE
MPOCTpaHCTBEHHBIMU oOpasamu. Co3manue oOpa3a MPOBOAUTCA C ONOPOW Ha HArVIAJHOCTH, a
ONEepHUPOBaHHE 00pa3oM — B YCIOBHUSX OTBICUEHHS OT HArIAJHOCTH, MBICIEHHOIO H3MEHEHHUS €ro
MCXOJIHOTO COZICPKaHMS.

OcHoBHBIE cosepkaTenbHble TUHUHN Kypca «['eomerpum» B 10-11 knmaccax: « MHOTOTpaHHUKWY,
«[IpsiMple W mockocTH B mpocTpaHcTBey», «Tema BpameHus», «BeKkTopel W KOOpAMHATHL B
npoctpancTBe». PopMHUpPOBaHUE JIOTHUECKUX YMEHHH paclpelensieTcs HE TOJNBKO IO COAepKaTesIbHbIM
JIMHUSIM, HO U TI0 TOZaM 00yUeHUs Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHusl.

Conepkanue 00pa30BaHUsA, COOTBETCTBYIOIIEE MPEAMETHBIM pPe3yJbTaTaM OCBOCHHUS padodeit
OpOrpaMMBbl, paclnpeleNéHHbBIM IO rojaM OOydYeHHs, CTPYKTYPUPOBAaHO TakUM o00pa3oM, 4YTOOBI
OBJIaACHHUEC TCOMCTPHUUYCCKUMHU TIOHATHAMHU UM HaBBbIKAMH OCYIICCTBILAJIOCH IIOCJICOAOBATCILHO U
IMOCTYIAaTeJIbHO, C CO6JHOI[CHI/ICM IMpyuHOWIIa TPECMCTBCHHOCTH, ‘-ITO6I:»I HOBBIC 3HAHHA BKIIHOYAJINUCH B
00IIyI0 CHUCTEMY T€OMETPHYECKUX IPEICTaBICHUN OOYYarOIIUXCs, PacIIupss U yrayOmss e€, oOpasys
HPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenue reomerpun orBoautcs 2 yaca B Henento B 10 knacce u 1 wac B Hepenmto B 11 kiacce,
BCEro 3a JiBa roja ooy4yenus - 102 yueOHBIX daca.

COAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ NI0CKOCTH B IPOCTPAHCTBE

OcHoBHbBIE MOHATHS CTepeoMeTpuH. Touka, MmpsiMasi, IUIOCKOCTb, HpocTpaHcTBO. IlonsaTne 00
AKCHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHU U CIIECTBUS U3 HUX.



B3aumHOe pacnonoxkeHue MpPSAMBIX B IPOCTPAHCTBE: IIE€PECEKarolluecs, MapauiesibHble U
CKpeluBaronyecs: npsamble. [lapaaienbHOCTh NPSIMBIX M IUIOCKOCTEM B MPOCTPAHCTBE: MapajliesIbHbIE
npsIMbIE B IPOCTPAHCTBE; MapaIeIbHOCTD TPEX MPSIMBIX; HapayUIeIbHOCTh IPSMOHN U IIIOCKOCTH. YTJIBI C
COHANPABJICHHBIMU CTOPOHAMM; YTOJl MEXKAY NPSMBIMH B MpOCcTpaHcTBe. [lapamienbHOCTh TIIOCKOCTEH:
napajulesibHble TIJIOCKOCTH; CBOMCTBA NapajlieNbHbIX IIOCKocTel. IIpocTteiiine mnpocTpaHCTBEHHbIE
(GuUrypsl Ha INIOCKOCTH: TETPAdP, KyO, Mapajuieeuen; HOCTPOCHNE CeUCHHUI.

[lepneHUKYASIPHOCTS MPSAMOW M TIOCKOCTU: TEPIEHIMKYJSpPHBIE TMpPsIMbIE B MPOCTPAHCTBE,
IpsIMbIE NIAPAJUIENIBHBIE U MEPIEHAUKYISIPHBIE K IUIOCKOCTH, NPU3HAK MEPIEHAMKYJISIPHOCTH NPSIMOU U
IJIOCKOCTH, T€opeMa O MPSAMOW NEPNEHJUKYJISIPHON MIOCKOCTU. YTJIbl B MPOCTPAHCTBE: YroJl MEXKIY
MpSIMOM M TUIOCKOCTBIO; JBYTPAHHBIM yroj, JUHEHHBIH yroy aAByrpanHoro yria. llepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHWE OT TOYKM IO IUIOCKOCTH, PAacCTOSHUE OT MPSAMOM N0 IJIOCKOCTH, HMPOEKLHS
(Gurypel Ha TUIOCKOCTH. [lepNeHTUKYISIPHOCTh IUIOCKOCTEH: TPHU3HAK TEPHEHAMKYISIPHOCTH JBYX
miockocte. TeopeMa o TpEX meprneHANKYIIpax.

MHororpaHHuKH

ITonsTue MHOTOI'paHHUKA, OCHOBHBIC JJICMCHTBI MHOI'OIpaHHHKA, BBIITYKJIBIC W HCEBBIITYKIILIC
MHOT'OT'paHHUKH, pa3BépTKa MHOI'OIrpaHHHUKA. HpnsMa: n-erHbHafI mpu3sMa; rpaHd 1 OCHOBAaHUA IPU3MEIL,
mpsMasi M HAaKJIOHHAs MpPU3MbI, OOKOBass M IOJHAs IOBEPXHOCTh Npu3Mbl. [lapamnenenmmen,
IPSIMOYIOJIbHBIM Mapajulefenunes; U ero cpoicTBa. I[Ilupamupa: N-yronpHas nHpaMula, TpaHd W
OCHOBAHHUE IMUPpaMUBbI, 60KOBa$I U IOJIHad MOBEPXHOCTDh IMMUPaMUbI; IIPpaBUJIbHASA U yCG‘IéHHaH nmupamMuaa.
OneMeHTHI IPU3MBI U TupaMubl. [IpaBuiibHbIE MHOTOTPaHHHUKH: MOHSATHE MPABUIBHOTO MHOTOTPaHHHUKA,;
MpaBWIbHAS TpU3Ma W NPaBWIbHAS NMUPaMUAA; NpPaBWIbHAs TPEYrojbHas NUpaMHUIAa W NPaBUIbHBINA
teTpasap; KyO. IlpeacraBieHne o TpaBUIBHBIX MHOTOTPAaHHHKAX: OKTadAp, JMOAEKAdAp W HKOCAdIP.
CeueHusi IPU3MBI U TUPAMHUBI.

CumMeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUYKH, IPSAMOH, TUIOCKOCTH. DJIE€MEHTHI
CUMMETPHHU B ITUpaMuax, nmapajajiciiCnuneaax, npaBujibHbIX MHOTOI'paHHUKAX.

Brruucnenne »IeMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrael. Iliomaas OGOKOBOIM
MOBEPXHOCTH M MOJHOM MOBEPXHOCTH NPSAMON NPHU3MBI, IUIOLIagb OCHOBAaHHWH, TeopemMa O OOKOBOM
MOBEPXHOCTH MpsiMOMl mpu3Mbl. Ilnomans OOKOBOW IMOBEPXHOCTH M IOBEPXHOCTH INPaBUIBHOM
OUpaMHJIBl, TeopeMa O TUIomaau yced€HHOW mnupamuibl. IlonstHe 06 o0béme. OO0BEM mNHpamMHIHL,
HPU3MBIL.

[Tomo6ueie Tena B mpocTpancTBe. COOTHOMICHHSI MEXAY TUIOMIAISIMI TTOBEPXHOCTEH, 00bEMaMu
[IOJJOOHBIX TeIl.

11 KJIACC

Tesa BpameHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasyloIlMe  IIWJIMHAPUYECKONM  MOBEPXHOCTH,  OCh
MUIMHIPHYECKON TOBepxHOCTU. LIumuumap: ocHoBaHMs W OOKOBasl MOBEPXHOCTh, 00pa3yromlasi U OCh;
TUTOIIATh OOKOBOW U TOTHOM MMOBEPXHOCTH.

Konudeckast moBepxHOCTB, 00pa3yrolie KOHNIeCKOW TOBEPXHOCTH, OCh M BEPIIMHA KOHUIECKOH
noBepxHocTH. KOHyc: OCHOBaHME W BepIIMHA, 00pasyiolas M OCh; IUIOm@ns OOKOBOW M IMOJHON
HOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIie U BbICOTA; OCHOBAHUS U OOKOBAasi IOBEPXHOCTb.

Chepa m map: meHTp, pamdyc, IUaMeTp; IUIOMAAs ToOBepxHOCTH cdepsl. BzanMHoe
pacmosioxkeHue cepsl 1 INIOCKOCTH; KacaTelbHas MIIOCKOCTh K cepe; ruomans cepsl.

N3o0pakenne Tei BpallleHns1 Ha TUIOCKOCTH. Pa3BEpTKa HMIMHApa U KOHYCA.

KomOuHanuu Ten BpalleHus 1 MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OIMCAHHBIA OKOJO CQEpHI;
cdepa, BIMCaHHasi B MHOTOI'PaHHUK, HJIH TEJIO BPAILCHUSI.

[Tonsite 06 00béMe. OcHOBHBIE CBOICTBAa 00bEMOB Tesl. Teopema 00 00bEME MPSIMOYTOJIBHOTO
napajuieNienumnena u ciueacTsus u3 He€. O0bEM mumuHApa, Konyca. O0BEM mapa u miomanb chepsl.

ITono6uele Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IJIOMIALSIMU OBEPXHOCTEH, 00bEMaMHU
MOJOOHBIX TEJL.

Cedenns nmuuHApa (TApajuIeIbHO M TIEPIICHIUKYISIPHO OCH), CEUYeHHS KOHyca (IapajuiehbHOe
OCHOBAHUIO U IIPOXOJIAIIEE Yepe3 BEPIINHY), CEYECHUs L1apa.

BexTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTH M B mpocTpaHcTBe. CIOKEHHE M BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4MclIO. Pa3nokeHue BekTopa Mo TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuiio
napajienenunena. PemieHue 3anad, CBS3aHHBIX C IPUMEHEHUEM IpaBWI ACHCTBUH C BEKTOpPaMH.
[IpsimoyronpHas cuctema KoopauHaT B mpocTpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimme 3amaun B



KOOpAMHATaX. YTOI MeXay BekTopamu. CKaJIsipHOE IMPOM3BEIeHNE BEKTOPOB. BrIUnciIeHne yTriIoB MEeXIy
MPSIMBIMU U IJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METOJI IIPHU PELICHUH T€OMETPUUYECKUX 3aaU.

NJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBLIE PE3YJIbBTATHBI

JImaHOCTHBIE pe3ynbTaThl OCBOEHHS TPOrpaMMbl y4eOHOoro mnpeamera «MaremaTuka»
XapaKTEepU3yHOTCS:

I'paxnanckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3HUIMK O0YYAIOMIErocs KaK akKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHUHCKOT0 OOIIeCTBa, MPEACTaBIEHHEM O MaTeMaTHYeCKHX OCHOBaX (PyHKIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUH, IPOIIETyp TPAXKIAAHCKOTO 00IIECTBa (BBIOOPHI, OIPOCHI U TIP.), YMEHHEM
B3aMMO/ICHCTBOBATh C CONMAIBHBIMU UHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIMSIMUA U Ha3HAUCHUCM.

IIaTpuoTHyeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO POCCHICKOW TPaKJAaHCKOW HWACHTUYHOCTH, YBAXKEHUS K TPOIUIOMY U
HACTOSIIEMY POCCUUCKOM MaTeMaTHKU, IECHHOCTHBIM OTHOIICHHEM K JOCTHXKEHUAM POCCHMCKUX
MAaTE€MaTUKOB U POCCUMCKOM MaTEMaTHYECKON HIKOJBI, K HUCIOJIb30BAHUIO 3TUX JOCTHKEHUU B IPYrUX
HayKax, TEXHOJIOTHX, cepax IKOHOMHUKH.

JyX0OBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoja; chOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOr0 IOBEIEHHUS, CBSI3aHHOIO C NPAaKTUYECKUM NPUMEHEHHEM JOCTHXKCHHM HAyKH U
JIESATEIIbHOCTHI0 YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/Ia B IOCTPOSHUE YCTOHYHBOTO OYAyIIEro.

JcTeTHYeCKoe BOCIIMTAHNE:

ACTETUYECKUM OTHOLICHHEM K MUPY, BKJIIOUYAs 3CTETHUKY MAaTEMaTHYECKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ay, PEIICHUH, pacCyXJICHUH; BOCIPUUMYUBOCTBI0 K MATEMaTUYECKHUM acIleKTaM
pa3IUYHBIX BUJOB UCKYCCTBA.

Du3znyecKoe BOCIIUTAHUE:

c¢(OpMHUPOBAHHOCTHIO YMEHUS MPUMEHITh MaTeMaTHYCCKHE 3HAHHS B MHTEPECax 3JI0POBOTO H
Oe3omacHOr0 00pasza XU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO (3II0pPOBOC IMUTAHHE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHA W OT/ABIXA, pEryisipHas (Qu3ndecKkas aKTUBHOCTB); (U3UIECKOTO
COBEPILECHCTBOBAHHUS, TP 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN EATEIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPY/Ay, OCO3HAHHEM IICHHOCTH TPYJOJIIOOUS; HHTEPECOM K pa3iuyHbIM chepam
po()eCCHOHAIBHON JICITEILHOCTH, CBS3aHHBIM C MaTeMaTHKOW M e MNPWIOKEHUSIMH, YMEHHEM
COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaylied Npod)ecCMM U PeaaTu30BbIBATH COOCTBCHHBIC >KH3HEHHBIC
IDIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEeMaTWUYeCKOMY OOpa30BaHWIO W CamMOOOpa30BaHHIO Ha
MPOTSHKCHUH BCEU KU3HU; TOTOBHOCTHIO K AKTHBHOMY YYAacCTHIO B PEIICHHHM MPAKTUYECKUX 3ajad
MaTeMaTUICCKON HApPaBIECHHOCTH.

IK0JI0rH4ecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO  DKOJIOTMYECKOW  KYNBTYphl, TOHMMAaHWEM BIHSHUS  COIHAIHHO-
SKOHOMHUYECKHX MPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMAIBLHON Cpeibl, OCO3HAHHEM TII00aIbHOTO
XapakTepa 3KOJOTHYECKHX NpoOJeM; OpHUeHTalnueld Ha TpHMEHEHHEe MaTeMaTHYeCKHX 3HaHWU s
pelieHns 3a1ad B 00JIACTH OKpPY)KAMOIIEH Cpelbl, TUIAHUPOBAHUS MTOCTYIKOB U OIEHKHA MX BO3MOXKHBIX
MOCJIEJICTBUM JIJIs1 OKPY>KaIOIIEe cpeibl.

IleHHOCTH HAYYHOTI' 0 MO3HAHUS:

c(hOpMHUPOBAaHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOINECTBEHHOW MPAKTUKH, MOHUMAHUEM MaTeMaTHUYECKON HAyKH Kak cepbl ueloBEeYeCKOU
JIEATeITLHOCTH, JTAloB €€ Pa3BUTHS M 3HAYMUMOCTU JUISI Pa3BUTHS ITUBUIN3AIMN; OBJIAJCHUEM SI3LIKOM
MaT€MaTUKM UM MaT€MaTU4YeCKOM KyJbTypOll Kak CpeACTBOM IIO3HAHUSI MHpPA; TOTOBHOCTBIO
OCYLIECTBJISITh IPOEKTHYIO U UCCIEN0BATEIBCKYIO JESTENbHOCTh HHANBUAYAJIBHO U B CPYIIIIE.

METANPEIJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ylbTaThl OCBOSHHUS MPOTrpaMMbl ydeOHOro mpemMmeTra «MaremaTukay
XapaKTepU3yITCS OBJAJCHUEM YHHUBEPCATHHBIMU HO3ZHAGAMEAbHBIMU OCliCMEUAMU, VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCUICTNEUSMU, YHUBEPCATTbHLIMU Pe2yISIMUGHbIMU 0eliCMEUIMU.

1) Yuueepcanvnvle nosnasamenwvhole oeticmsus, obecneuusarom  Gopmuposanue  6a308bIX
KOCHUMUBHBIX Npoyecco8 obyuaowuxcsi (0ceoeHue Memooo8 MNO3HAHUS OKpYICarowe2o Mupd,
npuMeHeHue J102UUeCKUX, UCCAe008aMeNbCKUX Onepayuil, ymeHuii pabomams ¢ uHghopmayueti).

Ba3oBble jJjoruueckue geiicTBus:



o BBISBIIATh M XapaKTEPHU30BaTh CYNIECTBEHHBIC IMPH3HAKKA MAaTEMAaTHYECKUX OOBEKTOB,
TIOHSTHH, OTHOIICHWH MEXAY MOHATUSAMH; (OPMYJIHUPOBAThH OIpPECICHUS TOHITHH; YCTaHABJIUBAThH
CYIIECTBCHHBIN MPHU3HAK KiIacCU(UKANMK, OCHOBaHUS IS OOOOIIEHUS W CpaBHEHUS, KPUTCPUU
MIPOBOIMMOTO aHAJIN3a,

o BOCIIPHHUMAThH, (HOPMYJIMPOBaTh U TNPeOoOPa30BBIBATH CYXJICHUS: YTBEPIUTEIBHBIC H
OTpHIIaTeNbHbIE, EIUHIUYHBIE, YaCTHBIC U O0IINE; YCIOBHBIE;

o BEISBJIATh MaTEMaTHYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOPEUYUS B (paKTax,
JAHHBIX, HAOMIOMEHUSIX W YTBEP)KICHMSX; MpeuiaraTb KpUTEPUW IS BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMIA;

o JIeNaTh BHIBOJBI C MCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKITFOUCHHH 10 aHAJIOTHH;

. MIPOBOJUTEH CAMOCTOSITENIHHO JOKa3aTeIbCTBA MATEMATHIECKUX YTBEPKACHUHN (TIPSIMBIE U
OT MPOTHUBHOTO), BBHICTPAaWBATh apTyMEHTAIUIO, TIPUBOIUTEH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE CYX/ICHUS U BHIBOJIBI;

o BBEIOMpPATh CHOCO0 pemieHus ydeOHOM 3amaun (CpaBHUBATh HECKOJILKO BapHAHTOB
pelienusi, BRIONpaTh HanboJsee MOAXOIAIINNA C YIETOM CaMOCTOSTENbHO BBIZCIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/ibCKUE AelCTBUSL:

o WCIIOJB30BaTh  BONPOCHl  KaK  HCCIEAOBATENbCKHA  WHCTPYMEHT  ITO3HAHUS;
(hopMynHpOBaTh BOMPOCHI, (DUKCUPYIOIIUE MPOTHBOpEYHE, NPOOJIEMY, YCTaHABIMBAaTH HCKOMOE U
JlaHHOE, POPMHUPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3HIINI0, MHCHHE;

o MPOBOJIUTh  CAMOCTOSITENIFHO  CIUIAHUPOBAHHBIA  JKCIICPUMEHT, HCCIICOBAHUE TI0
YCTaHOBJIICHHIO OCOOEHHOCTEH MaTreMaTH4eCcKOro OOBEeKTa, SBIICHWS, TIPOIECcca, BBISIBICHUIO
3aBUCHMOCTEH MEXTy 00bEKTaMU, SIBIICHUSMU, ITPOLIECCAMH;

o CaMOCTOSTETHHO (POPMYITHPOBATH 0OOOIIEHHUS U BBIBOJIBI 110 PE3yIbTaTaM MPOBEAEHHOTO
HAOMIOJEHNSI, WCCIEOBAaHNSA, OIICHWBATh JOCTOBEPHOCTh IIOJNyUYE€HHBIX pE3yJlIbTaTOB, BBHIBOJOB U
000011IECHNI;

o MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATh MPEIIOI0KCHHS O
€ro Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

. BBISIBJISITH JHUIUTHI HHPOPMAIHH, TaHHBIX, HEOOXOTUMBIX 11 OTBETA HA BOMIPOC H IS
pelieHus 3a1a4H;

. BBIOMPaTh HMHGOPMAIMIO W3 HCTOYHHKOB PA3IMYHBIX THIIOB, aHAJIN3UPOBATH,
CHCTEeMAaTH3UPOBATh U HHTEPIPETHPOBATh HHDOPMAIIHIO PA3INYHBIX BUIOB U (HOPM IPEICTABICHHS;

. CTPYKTYpUpOBaTh  HMH(MOPMAIMIO, TPEACTABIATh €€ B  Pa3IUUYHBIX  (opMax,
HJUTIOCTPUPOBATDH Ipad)uICCKH;

. OLICHUBATh HAJAGKHOCTh HMH(POPMANUK MO CaMOCTOSTENLHO —C(HOPMYITHPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvivie KOMMYHUKAMUGHDLE OeliCMELs, obecneuusaiom chopmuposarHocme
COYUALHBIX HABLIKOG 00YHATOUUXCSL.

Oo0menne:

. BOCIIPUHUMATh U (POPMYJTHPOBATL CY)KJICHUS B COOTBETCTBHUHU C YCIOBUAMH U ICISMH

OOIIEeHUs; SCHO, TOYHO, TPAMOTHO BBIPKATh CBOIO TOYKY 3PEHHUS B YCTHBIX W IMHCHhMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUS 110 X0y PEICHUs 3a]]a49i, KOMMEHTHPOBATH MOJyYeHHBIH Pe3ybTarT;

o B X0Jie¢ OOCYXJICHHUS 3a/1aBaTh BOMPOCHI MO CYMIECTBY OOCYXIaeMOU TEMBI, TPOOIEMBI,
pelraemMoif 3a/1a4n, BHICKa3bIBaTh WAEH, HalleJICHHBIE HA ITOMCK PEICHHUS; COTIOCTABIISATh CBOU CYKICHHS C
CY)KICHUSIMA JpPYTUX YYaCTHHKOB Jpajiora, OOHApPYXUBAaTh pas3iMuWe M CXOJICTBO TO3WIUH; B
KOppeKTHO# (hopMe GopMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

o MIPEJICTABIATE PE3YJbTAThl PEIICHUS 3aladyd, DKCICPUMEHTA, UCCICAOBaHUS, MPOCKTA;
CaMOCTOSITETTFHO BBIOMpaTh (OopMaT BHICTYIUIEHHS C YYE€TOM 3amad MPE3EHTAlMM W OCOOCHHOCTEH
ayJTUTOPUH.

CoTpyaHuuecTBo:

o MOHUMATh M WCIOJB30BaTh NMPEUMYIIECTBa KOMAHIHOW U WHAUBUAYAIBHON paboTsl Tpu
peleHny y4eOHBIX 3a/1a4; NPUHHMATH IIEb COBMECTHOW JIEATENLHOCTH, IUIAHUPOBATh OPTaHU3AIMIO
COBMECTHOU Pa0OTHI, pacnpeeNaTh BUIbI PadoT, OTOBapUBAThHCS, OOCYKIATh MPOIECC W PE3yNbTaT
paboThL; 0000IaTh MHEHUS HECKOJIBKUX JTFO/ICH;

o y4acTBOBAaTh B TPYIIOBBIX (hopMax paboThl (00CYKICHHS, OOMEH MHCHHI, «MO3TOBBIC
IITYPMED) M HMHBIC); BBIMOJHATH CBOIO YacTh PabOTHl W KOOPJIUHHPOBATH CBOU JIEHCTBHUS C JPYTUMHU



YIeHaMH KOMAaHZbBI; OIICHMBATh KAa4eCTBO CBOETO BKIaJa B OOMHMHA MPOAYKT MO KPHUTEPHSIM,
c(hopMyITHpPOBaHHBIM yYACTHUKAMH B3aHMOACHCTBUS.

3) Vuusepcanvhvie pecynamuensie oeiicmsus, obecneuugaiom  OpMuUposanue  CMbICIO8bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranuzanus:

o COCTaBJIATH IJIaH, AITOPUTM PEIICHHUS 331a9H, BEIOMPATh CIIOCO0 PEIICHHUS C YIETOM
MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pereHui ¢ yaéToM HOBOM MH(OpMAaIiy.

CaMOKOHTPOJIb:

o BJIaJIeTh HAaBBIKAMH ITO3HABATEIBbHON peIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHUMA
Y MBICIHUTENBHBIX TPOLECCOB, MX PE3YNbTaTOB; BIaJeTh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOIIS
TIpoIiecca U pe3yibTara pelieHns MaTeMaTHYeCKON 3aJauu;

. NpeABUIACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MpPU PEIICHUH 3alJadd, BHOCHTH
KOPPEKTUBBl B JAEATENIFHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, IAaHHBIX, HAHACHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

o OIICHWBAaTh COOTBETCTBHE pe3yjbTara I W YCIOBUSAM, OOBACHATH MPHUYUHBI
JOCTIDKEHHUS WM HENOCTHKEHHSI DPE3yJIbTaTOB JCSTENbHOCTH, HAaXOOUTh OIIMOKY, JaBaTh OLCHKY
MPHUOOPETEHHOMY OTIBITY.

HPEIAMETHBIE PE3YJIBTATDBI

10 KJIACC

OmnepupoBaTh MOHATUSIMH: TOUYKA, IPAMAs, IIIOCKOCTb.

HpI/IMeHHTI) AKCHUOMBI CTEPCOMETPHH U CICACTBUA U3 HUX NIPHU PCHICHUN I'€COMETPUYCCKUX 3aaay.

OmnepupoBaTh MOHATUSMU: APAIICTLHOCTD U MEPIEHANKYIIIPHOCTD NPSAMBIX U IJIOCKOCTEH.

KnaccugunupoBaTh B3aMMHOE pacroyIOKEHHE IPSAMBIX U IFIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSIMHU: JIBYIPaHHBIN Yroji, TPaHd JABYTPAHHOTO Yriia, peOpo JIBYrpaHHOTO
yII1a; THHEHHBIA yro JBYTPaHHOTO YIJia; TpajycHas Mepa JABYTPaHHOTO YTIIa.

OneprpoBaTh MOHITUSIMHU: MHOTOTPAHHUK, BEIMTYKIIBIA U HEBBIMYKIIBI MHOTOTPAHHUK, SJIEMEHTHI
MHOTOTPaHHUKA, IPABUIHHBIN MHOTOTPaHHHK.

PacriosnaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHHMKOB (MUpaMuia; IIpU3Ma, MPSMOYTOJbHBIH
napaujienenumnen, Kyo).

Knaccudunmpoars MHOTOTpaHHHUKH, BBHIOMpasi OCHOBaHMS JUIS KiacCU(UKANUN (BBITYKIBIE U
HCBBIMMYKJIBIC MHOI'OrpaHHUKH, IIPABUJIIBHBIC MHOI'OTPpAaHHUKH, TPAMBIC W HAKJIOHHBIC TIPU3MBI,
napajuiesIenuIe sl ).

OneprpoBaTh NOHATUSIMH: CEKYIIasl ITIOCKOCTh, CEYCHNE MHOTOTPAHHUKOB.

OOBSCHATD NPUHIUIIBI TIOCTPOCHUS CEYCHUMN, UCIIOJIb3YSI METOJI CIICIOB.

CTpOI/ITb CCUCHUA MHOT'OI'PaHHUKOB METOAOM CJICI0B, BBLIINIOJIHATH (BI)IHOCHLIG) MIJIOCKHE YCPTCIKU
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD: BHJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaum Ha HaXOXIEHHE TEOMETPHUYECKAX BEIWYMH 10 00paslaM WIH alTOpPUTMaM,
IMPUMCHSA U3BCCTHBLIC AHAJIMTUYCCKHUE MCTObBI IMPU PCIICHUU CTAHAAPTHBIX MATCMATHYCCKHUX 3adad Ha
BBIUMCIICHHE PACCTOSHUHN MEXKIy IBYMs TOUKAMH, OT TOYKH /IO MPSIMOH, OT TOYKH JI0 TIOCKOCTH, MEXIY
CKPEIIHBAIOIUMICS TIPSIMBIMHU.

Pemars 3aJa4id Ha HaXOXIACHHUEC TI'COMCTPUUYCCKUX BCJIIMYMUH I10 o6pa3uaM Win ajaropurMmam,
IMPUMCHSI U3BCCTHBLIC AHAJIMTUYCCKUC MCTOMAbI IMPU PCIICHUN CTAHAAPTHBIX MATCMATHYCCKHUX 3ada4d Ha
BBIUMCIICHHE YTJIOB MEXIy CKPEIIUBAOIIUMUCS MPSIMBIMH, MEXIY TPSAMON W IUIOCKOCTBIO, MEXIY
IIJIOCKOCTAMU, ABYT'PAHHBIX YTJIOB.

Bbruncnsate 00bEMBI U IUIOIIAIU IOBEPXHOCTEH MHOTOTPAaHHHMKOB (NpU3Ma, MHpaMUaa) C
MpUMeHEHHEM (QOpPMYJ; BBIUMCIATH COOTHOIICHHWS MEXAY IUIOIAIsSMH TIOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MOHATUSAMH: CUMMETPHUSI B MPOCTPAHCTBE; LEHTP, OCh M TUIOCKOCTh CUMMETPHUH;
[EHTP, OCh U IMIOCKOCTh CHMMETPHUHU (DUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBATh M WHTEPIPETHPOBATH WH(GOPMAIUIO O MPOCTPAHCTBEHHBIX
FeOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeXax 1 PUCYHKaX.

[TpumensTe reomeTpudeckre GaxkThl LI PEIICHUS CTEPEOMETPUUYECCKHX 3a/1ad, TIPeINoararoinux
HECKOJIBKO IIIar0B PEIEHIs, €CITH yCIIOBHSI TPUMEHEHNUS 3aJaHbl B SIBHOU (opMe.

[IpumenaTs mpocTeiiue MporpaMMHBIE CPENICTBA M DIEKTPOHHO-KOMMYHHKAITMOHHBIE CHCTEMBI
NPU pElICHUH CTEPEOMETPHUYECKHX 3a/1aU.



[MpuBOIUTH MpPUMEpPHl MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJE M KHU3HH, Paclio3HABATh
NPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH TONyYCHHBIC 3HAHWS HA TPAKTUKE: aHAIW3UPOBATh pEANbHBIC CUTYyallUd |
MPUMEHATh W3YyYCHHBIC TMOHSTHA B IPOIECCE TOUCKA DPEHICHHS MaTeMaTHYeCKH CHOPMYITUPOBAHHON
npoOJIeMbl, MOJEIUPOBATh peajbHbIC CUTyallMd Ha S3bIKE TEOMETPHH, HCCIEOBATH IMOCTPOCHHBIE
MOJIEId C WCIOJb30BAaHHEM TEOMETPUYECKUX TOHSATHA W TeopeMm, armmapara anreOphl; pelath
MPAKTHYECKUE 3a/1aYH, CBSI3aHHBIE C HAX0XKICHUEM IeOMETPHUYECKUX BEITUYNH.

11 KJIACC

OnepupoBarh TMOHATUSMH: I[HJIMHIPUYECKAs TMOBEPXHOCTh, 00pa3yrolye MIHHAPUIECKON
MMOBEPXHOCTH; IIMIIMHAP; KOHUYECKAas IMOBEPXHOCTh, OOpa3ylolHe KOHUYECKOH MOBEPXHOCTH, KOHYC;
cheprueckas TOBEpXHOCTb.

Pacrnio3naBaTh Tena BpaieHus (LMIMHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIIOCOOBI ITOTYYSHUS TEJ BPaIlCHHS.

KnaccudummpoBats B3anMHOE pactonokeHne chephl U INIOCKOCTH.

OnepupoBaTh MOHATHIMHU: IAPOBOI CETMEHT, OCHOBAHNE CErMEHTa, BHICOTa CETMEHTA; IIapOBOi
CJIOH, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Bbiuucnath 00bEMBI M IUIOMAAM TOBEPXHOCTEW TEN BpallCHUS, T'€OMETPUYECKHUX TEl C
pUMEHEHUEM (OPMYII.

OnepupoBaTh NMOHSATHAMH: MHOTOTPaHHHK, BIIMCAHHBIA B C(epy M OMUCAHHBIA OKOJIO CQEphl;
cdepa, BIUCAHHAS B MHOTOIPAHHUK UITH TEJIO BPAILCHHS.

BBIUUCIIATH COOTHOIIECHHS MEXTY TUIOMIAIIMK MTOBEPXHOCTEH U 00BEMAMHU MOTOOHBIX TEIT.

N3o0paxarh usydaemble (QUTYpBI OT pPyKH H € MNPUMEHEHHEM TMPOCTBIX YePTENKHBIX
HHCTPYMEHTOB.

BhIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJI BPAICHHSI.

W3Bnekatb, WHTEPNPETUPOBATh M MPeoOpa3oBhIBATE WHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX (PUTYpax, IPEACTABICHHYIO Ha YePTEXKaxX U PUCYHKAX.

OnepupoBath MOHITHEM BEKTOP B MPOCTPAHCTBE.

BrinonsaTts ILCI\/'ICTBI/ISI CJIOKCHHA BCKTOPOB, BBIYUTAHHA BEKTOPOB W YMHOKCHUA BCKTOpA Ha
YHCJIO, 00BICHATH, KAKMMHU CBOMCTBAMH OHH 00J1aJaro0T.

[TpuMeHSTh TPaBUIIO ApAIIICICITHIIS/IA.

OnepupoBaTh MOHATUSIMM: JE€KAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOMYJIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOpPA, YTrOJ MEXKAY BEKTOpPaMH, CKaJISIPHOE MPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPBI.

Haxoauth cyMMy BEKTOpPOB M TPOHM3BEACHHE BEKTOpAa HA YHMCIO, YTOJI MEXIY BEKTOpaMH,
CKaJISIPHOE MPOU3BEICHUE, PACKIIAIBIBATH BEKTOP 110 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/aBaTh IIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CHCTEME KOOPMHAT.

[MpumensTs reomMeTpudeckue GakThl U PEHICHUS CTEPEOMETPUICCKUX 3a]1a4, MPEIOIararomux
HECKOJIBKO IIIarOB PEICHUs, €CIM YCIIOBUS MPUMEHECHHUS 3a]]aHbl B IBHOU (hopMe.

Pemrate mpocTeiiline reoMeTpuuecKHe 3ajJadd Ha TPUMEHEHHE BEKTOPHO-KOOPJIWHATHOTO
METO/Ia.

Pemarp 3agaun  Ha  JI0OKa3aTENIbCTBO MATEMATUYCCKUX  OTHOLICHWA M HAXOXIECHUC
FEOMETPHYECKUX BEIMYUH 0 00pasliaM WK ajiTOPUTMaM, MPUMEHSSE U3BECTHBIC METObI TIPU PEIICHUN
CTaHIAPTHBIX MATEMAaTUYECKUX 3a7a4.

[IpuMeHATH POCTEHIINE MPOrPaMMHBIC CPEJICTBA M AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE CUCTEMBI
IIPY PEIICHUU CTEPEOMETPUICCKHX 3a/1a4.

[IpuBOAUTH MpHUMEPHI MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE W JKU3HH, PACTIO3HABATH
MPOSIBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

IIpuMeHSTh TONyYCHHBIC 3HAHWS HAa TNPAKTUKE: AaHATU3UPOBaTh pEaJbHBIE CUTyallud U
MIPUMCHATh HM3YYCHHBIC IOHATUA B IPOHECCE ITOMCKAa PEIICHUA MATCMAaTH4YCCKHU Cq)OpMy.HPIpOBaHHOﬁ
HpO6HeMBI, MOACIUPOBATE pPCAJIbHLIC CHUTyallMM Ha A3bIKEC TI'€COMETPHUHU, HCCICAOBATH ITOCTPOCHHBIC
MOJIETM C HCIIOJIb30BAHUEM TEOMETPHUYSCKHUX TIOHSATHH H TeOopeM, ammapara anreOpbl; periarb
MPaKTUYECKUE 331a9H, CBSI3aHHBIE C HAX0XKJICHUEM IeOMETPHUYECKUX BEITHMYNH.

TEMATHUHYECKOE IINTAHUPOBAHUE
10 KJIACC

| Ne || HaunmenoBanue pa3zneinos u tem H KonnuectBo uacos H ONEeKTPOHHBIE




/T MIPOTPaMMBI Bcero|| KonTpon ||[IpakTug (mmudpoBsie)
BbHBIC CCKUC O6paBOBaT€.HBHbIe
paboThl || paboThI pecypchl
1 ||BBenmenue B crepeoMeTpHIO 10 bubnuorexa [JOK
https://m.edsoo.ru/1c2
09e37
2 |[IpsiMbIe M IJIOCKOCTH B 12 1 bu6mmoTteka [IOK
npoctpaHncTse. [lapamienbHOCTh https://m.edsoo.ru/1c2
MPSIMBIX U TUIOCKOCTEN 09e37
3 |[lepnieHIUKYIAPHOCTD NPSIMBIX H 12 bubnmoreka [JOK
IIOCKOCTEH https://m.edsoo.ru/1c2
09e37
4 |IYribl MeXTy IPSIMBIMU | 10 1 bubnuotexa [JOK
IIOCKOCTSIMH https://m.edsoo.ru/1c2
09e37
S |MHOrorpaHHHUKH 11 1 bu6mmoTteka [IOK
https://m.edsoo.ru/1c2
09e37
6  |OO0BEMBI MHOTOTPAHHUKOB 9 1 bu6mmoTteka [IOK
https://m.edsoo.ru/1c2
09e37
7 |[loBTOpeHHE: ceueHus, paccTosiHust | 4 1 bubnuotexa [JOK
U YIIIBI https://m.edsoo.ru/1c2
09e37
OBUIEE KOJIMYECTBO YACOBIIO || 68 5 0
[TPOTPAMME
11 KUIACC
Ne HanmeHnoBanue pa3zenoB U TeM ‘ KomnaectBo yacos | DIIEKTPOHHBIE
n/m [pOrpaMMBl Bceero| Konrpon || [Ipaktuy (macppossie)
BHBIE ecKHe oOpasoBartenbHbIC
paboThl || paboThI PeCypChI
1 Tema BpameHus 12 bubmmoreka [IOK
https://m.edsoo.ru/1c2
09e37
2 OOBEMBI TE S 1 bubmuoreka [IOK
https://m.edsoo.ru/1c2
09e37
3 BekTopsl 1 KOOPIMHATHI B 10 1 bubmoreka [IOK
IPOCTPAHCTBE https://m.edsoo.ru/1c2
09e37
4 [ToBTOpEHME, 0000IICHNE, 7 1 bubmoreka [IOK

cCUCTEMAaTHU3alus 3HAHUU

https://m.edsoo.ru/1c2
09e37



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

Ne HaumeHnoBanue pa3nenos u Tem KonunuecTBo uyacoB | DIEKTPOHHBIE
n/m HpOTpaMMBI Bceero|| Kourpo || [IpakTuy (idpossre)
BHBIE eCKHe o0Opa3oBaTenbHbIC
paboTsl | paboOTHI peCYpCRI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOI'PAMME
MNOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
No KoauyecTBo yacoB 1 DJIEeKTPOHHbBIE
ara
Konrposnr  IIpakrnue uugposbie
Tema ypoka Bee usyue
n/ HbIE CKHe st 00pa3oBaTeIbLHbI
nn ro padoThI padoThI e pecypchl
OcHOBHBIE 03.09.20
TTOHSTHS 24
CTepEOMETPHH:
TOYKA, IpsMas,
TJIOCKOCT,
MPOCTPAHCTBO.
[IpaBuna
Bbu6nuoreka [JOK
n300pakeHUs Ha
1 1 https://m.edsoo.ru/ae
pHCYHiax: cc77cd
M300pakeHUs
ILTIOCKOCTEH,
napaJijiCJIbHbIX
MPSAMBIX
(oTpe3koB),
CEpEAVHBI
oTpe3Ka
[Tonsitus: 05.09.20
TIepeceKaroNIuec 24
5 IIOCKOCTH bubmuorexa [JOK
2 B} ’ 1 https://m.edsoo.ru/2d
MepeceKaroImec 820099
s TIpsMast |
IJIOCKOCTh
[Tonsitus: 10.09.20
TIepeceKaroNuec 24
bu6mmoreka [IOK
ST TZIOCKOCTH,
3 1 https://m.edsoo.ru/db
MepeceKaroImec 685673
s TIpsiMast |
IJIOCKOCTh
4 3HAKOMCTBO C 1 12.09.20  Bubamoreka LIOK
MHOTOTPAaHHUKA https://m.edso00.ru/a6é



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

MU,
n300pakeHNE
MHOTOTPaHHHUKO
B Ha PUCYHKaX,
Ha
MPOCKIHNOHHBIX
gepTexax

24

3959ed

HauansHbie
CBEJICHUS O KyOe
Y TIHpaMU/Ie, uX
pPa3BEPTKU U
MOJICTIN.
Ceuenus
MHOTOTPaHHHUKO
B

17.09.20
24

Bbu6nuoreka [JOK
https://m.edsoo.ru/b3
0dff38

HavanwHbie
CBEICHHUS O KyOe
U TIMpaMu/e, ux
Pa3BEPTKU U
MOJIETIH.
Ceuenus
MHOTOTPaHHHUKO
B

19.09.20
24

bu6mmoreka [IOK
https://m.edsoo.ru/3d
8ffd32

INoustue 00
AKCHOMAaTHYECKO
M TIOCTPOCHUU
CTEPEOMETPHH:
AKCHOMBI
CTEPCOMETPUH U
CJICACTBUA U3
HHUX

24.09.20
24

Bbu6nuoreka [JOK
https://m.edsoo.ru/0Oc
chc4fe

ITonstHe 00
AKCHOMAaTHYECKO
M IIOCTPOEHHUU
CTepEOMETPHH:
AKCHUOMBI
CTEpEOMETPUHU U
CIIEACTBHS U3
HHX

26.09.20
24

bu6mmoreka [IOK
https://m.edsoo0.ru/23
9c8ch4

IToustue 06
AKCHOMAaTHYECKO
M IIOCTPOEHUU
CTEPEOMETPHH:
AKCHOMBI

01.10.20
24

bu6mmoreka [IOK
https://m.edso0.ru/65
c6b106



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106

CTEPEOMETPUH U
CIIEJICTBHS U3
HUX

[TonstHe 00 03.10.20

aKCHOMATHYECKO 24

M IIOCTPOEHHUU

cTepeomeTpun: bubmuorexa [JOK
10 AKCHOMEL https://m.edso00.ru/25

8fc245

CTEepEOMETPUU U

CIIEJICTBUS U3

HUX

B3anmuoe 15.10.20

pacrosoxKeHne 24

MPSIMBIX B

MPOCTPAHCTBE: bubmmoreka [JOK
11 MEPECEKAOIINEC https://m.edsoo.ru/la

s, MapaJJIEIbHbIE 252016

)41

CKPEIIUBAOIINE

csl IpsIMbIe

[TapannenpHOCTH 17.10.20

MpsAMBIX U 24

IJIOCKOCTEN B

IIPOCTPAHCTBE: bubnumoreka [JOK
12 napajuieibHbIC https://m.eds00.ru/93

MpsSMbIE B ad36b3

MIPOCTPAHCTBE;

napayieNbHOCTb

TPEX MPSIMBIX

[TapannensHOCTH 22.10.20

MPSIMBIX U 24

IUIOCKOCTEH B Bbu6nuoreka [JOK
13 MIPOCTPAHCTBE: https://m.edsoo.ru/ee

[MapanneabHOCTD 1d19b9

IIpsIMOM U

IJIOCKOCTH

VIl ¢ 2410.20  Bu6mmoreka IIOK
14  coHampaBJIeHHBI 24 https://m.edso0.ru/9f

MH CTOPOHAMH 407109

Vron mexmy 29.10.20  Bu6muoreka IIOK
15  mpAMBIMH B 24 https://m.edsoo.ru/fe

MPOCTPAHCTBE 733862
16 VYron mexny ;11'10'20 bubmmoreka [JOK

IpsAMBIMHA B

https://m.edsoo.ru/29



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0

IIPOCTPAHCTBE 35a9a0
[TapannensHOCTH 05.11.20
I0CKOCTE: 24 bu6mmoreka [IOK
17 https://m.edsoo.ru/2e
rapajuleIbHbIE 18255
MJIOCKOCTH —
CaoiicTBa 07.11.20  BuGnmorexa IIOK
18  mapamienhHBIX 24 https://m.eds00.ru/e5
IUTOCKOCTEM 04d656
[Ipocretimue 12.11.20
IPOCTPaHCTBEHH 24
bie (HrypBI Ha bubmmoreka [JOK
19 TOCKOCTIL: https://m.edsoo.ru/4a
' 28dc02
TeTpa’ap, Kyo,
IapajuIeIIeInuIe]
Moctpochue 1411.20  Bubamoreka [JOK
20 . 24 https://m.edsoo.ru/1d
CCUCHUHN 434d0f
Moctpochue 26.11.20  Bubmumoreka [JOK
21 cenerit 24 https://m.edsoo.ru/ec
26fe5d
KoHnTponbHas 28.11.20
pabora 1o Teme 24
"IIpsimble u
IOCKOCTH B bubmuorexa [JOK
22 npocTpatcTe https://m.edsoo.ru/9a
) 0a9%e56
[TapannensHOCTH
TPSIMBIX U
mIockocTeit"”
[lepnenaukymnsp 03.12.20
HOCTB MPAMO 1 24
TOCKOCTIL: bubmuorexa [JOK
23 https://m.edsoo.ru/bl
MEPIECHAUKYIISAP 9f6a5d
HBIC MIPSIMBIC B
MIPOCTPAHCTBE
[TpsimbIe 05.12.20
rapajuieJIbHbIE U 24 bubmmoreka [JOK
24 MEePIEHIUKYIISIP https://m.edsoo.ru/0a
HBIE K cl11c95
IJIOCKOCTH
[TpsimbIe 07.12.20
rapajuieJIbHbIE U 24 bubmmoreka [JOK
25 NEePIECHAUKYIISP https://m.edsoo.ru/ba
HEBIE K 545966

IIJIOCKOCTH



https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966

IIpusnak 10.12.20
HepIeH MKy 24 bu6mmoreka [IOK
26 P Y up https://m.edsoo.ru/f8
HOCTH TIPSIMOH U Sbfcd6
IUIOCKOCTH
IIpusnak 12.12.20
HepIeH Ky 24 bu6mmoreka [IOK
27 P Y up https://m.edsoo0.ru/79
HOCTH TIPSIMOH U 165015
IUIOCKOCTH
Teopema o 17.12.20
. bu6mmoreka [IOK
IPAMON 24
28 https://m.eds00.ru/63
MEPIEHIUKYIIAP 505087
HOH IIOCKOCTH
Teopema o 19.12.20
. bu6mmoreka [IOK
IPAMON 24
29 https://m.edsoo.ru/bd
MEPIEHIUKYIIAP 3745f8
HOM IIJIOCKOCTH
Teopema o 24.12.20
. bu6mmoreka [IOK
IPAMON 24
30 https://m.edsoo.ru/7d
MEPIEHIUKYIIAP 18834b
HOM IIJIOCKOCTH
[lepnenaukymnsp 26.12.20
1 HAKJIOHHBIC: 24
aCCTOSIHHE OT
IT)quH 10 bu6mmoreka [IOK
31 https://m.eds00.ru/33
IUIOCKOCTH, c477d3
paccTosiHue ot -
MNPAMOM 10
IUIOCKOCTH
IlepnienquKymsp 09.01.20
1 HAKJIOHHBIC: 25
aACCTOSIHHE OT
IT)OqKH 10 bubmuorexa [JOK
32 https://m.edso0.ru/66
IUIOCKOCTH, fefadd
paccTostHUE OT
NPAMOM 10
IUIOCKOCTH
[lepnenaukymnsp 11.01.20
Y HAKJIOHHBIE: 25
aCCTOSIHHE OT
IT)OqKH 10 bubmuorexa [JOK
33 https://m.edso00.ru/a5
IUIOCKOCTH,

paccTosiHUAE OT
IpsIMOH 10
IJIOCKOCTH

b7b8e3



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3

IlepnenquKkymsp
Y HaKJIOHHBIC:
paccTosiHuE OT

14.01.20
25

TOUKH 110 bubmuorexa [JOK
34 https://m.edsoo.ru/db

TUIOCKOCTH, ee22be

paccTosiHue ot

IpsIMOH 10

MJIOCKOCTH

Vsl B 16.01.20

IPOCTPAHCTBE: 25 BuGmoreka [JOK
35 YTOJI MEeXKIY https://m.edsoo.ru/6b

MPpSAMON 1 61b2b4

MJIOCKOCTBIO

JIByrpaHHbIN 21.01.20

YroJ1, TMHEHHBI 25 Bu6muorexa IIOK
36 yrou https://m.edsoo.ru/5f

JIBYTPAHHOI'O a0b3ce

yria

JIByrpaHHbIN 23.01.20

YTOJ1, TNHCHHBIN 25 Bbu6nuoreka [JOK
37 yrou https://m.edsoo.ru/c7

JIBYTPAHHOI'O c777ed

yria

[lepnenaukymnsp 28.01.20

HOCTb 25

TJTOCKOCTEH: bubmuorexa [JOK
38 MpU3HAK https://m.edsoo.ru/ec

HEPIICHIUKYIISIP 3e2da3

HOCTH JIBYX

IIJIOCKOCTEN

IlepnenquKymsp 30.01.20

HOCTb 25

TJTIOCKOCTEH: bubmuorexa [JOK
39 MpPU3HAK https://m.edsoo.ru/ed

HEPIEHANKYIISAP 9e2a8e

HOCTH JIBYX

IIJIOCKOCTEN

IlepnienquKymsp 04.02.20

HOCTb 25

IUIOCKOCTEI: Bbu6nuoreka [JOK
40 MIPU3HAK https://m.edsoo.ru/ba

THIepIEH UK YIS 75dc57

HOCTH JIBYX

IJIOCKOCTEN



https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57

Teopema o Tpéx

06.02.20
25

bu6mmoreka [IOK

41 MepIeHIUKYIsIpa https://m.edsoo.ru/e4
X 972cdc
Teopema o TpEx 11.0220 = Bu6mmorexa IJOK
42  mepmeHAMKynApa 25 https://m.edso00.ru/52
X 188a7d
Teopema o TpéEx 130220 Bu6mmoreka IIOK
43  mepmeHAMKynApa 25 https://m.edsoo.ru/9f
X 246736
KonTponbnas 15.02.20
paboTa 1o TeMam 25
Hepnerucya bu6mmoreka [IOK
44 EHI?JIC;(I:KI(I)I(): 5;1;4;1‘)414 https://m.edso0.ru/5b
971ef3
"Vl Mexay
NpsIMBIMHA U
IJI0CKOCTSIMU"
ITonsitue 25.02.20
MHOTr'OrpaHHUKa, 25
OCHOBHBbBIC
3JIEMCHTHI
MHOTOTpaHHHKa, bubmorexa LOK
45 — https://m.edsoo.ru/2d
24e873
HEBBITYKITbIC
MHOTOTPaHHHKH,
pa3BépTKa
MHOTr'OrpaHHUKa
[Tpuszma: n- 27.02.20
yrosipHas 25
npHU3Ma; TPaHu U
OCHOBAaHUA
IIPU3MBI; IIpsiMast bubnumoreka [JOK
46 Y HaKJIOHHAs https://m.edsoo.ru/b4
IPHU3MBL; ad63ad
OoKoBas
TIOJTHAS
MTOBEPXHOCTh
TIPU3MBI
[Tapannenenune 01.03.20
I, 25 bubmuorexa [JOK
47 MIPSIMOYTOJIHHBIN https://m.edsoo.ru/8a
napasuiesenures 7be683
U €ro CBOMCTBa
48 [Mupamupa: n- 04.03.20 Bbu6nuoreka [JOK



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683

yroJibHas
upaMua,
IPaHU U
OCHOBaHHUE
MIApaMU/IBL;
OOKOBas U
MOJIHAas
IMOBEPXHOCTH
MMUPAMUIBL,
MpaBUIbHAS U
yceu€HHas
nupamuaa

25

https://m.edsoo.ru/fb

1cd0a5

49

IIpaBunbHbBIE
MHOTOTpaHHUKHU:
MTOHSTHE
MIPaBUIIBHOTO
MHOI'OTPaHHUKA;
MIpaBUJIbHAS
pU3Ma "
MpaBUJIbHAS
MpamMMa;
MpaBUJIbHAS
TpeyrojbHas
nupamMuJa u
MPaBUIbHBIN
TeTpa’ap; Kyo

06.03.20
25

Bbu6nuoreka [JOK
https://m.edsoo.ru/07

4c8865

50

IIpencrasnenue
0 NPaBUJIbHBIX
MHOTOTPaHHUKAX
: OKTa’p,
JNOJEKadap U
HKOCadIIp.

11.03.20
25

Bbu6nuoreka [JOK
https://m.edsoo.ru/a0

fdd5bf

o1

Cummerpus B
MIPOCTPAHCTBE:
CUMMETPHS
OTHOCHUTEIBLHO
TOYKH, IPSIMOH,
IJIOCKOCTH.
DJIEMEHTBI
CUMMETPHUU B
MUpaMHIax,
napajuieJIenuIe;|
ax, MPaBHJIbHBIX
MHOTOTPaHHUKAX

13.03.20
25

bu6mmoreka [IOK
https://m.edsoo.ru/b9

e777d9

52

Briuncienue

18.03.20

Bbu6nuoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9

3JIEMEHTOB 25 https://m.edso0.ru/6¢c
MHOTOTPaHHHKO dbecef
B: p&€06pa,
JMaroHau,
YTJIBI
Ilnomanpe 20.03.20
GOKOBOI 25
MMOBEPXHOCTH U
TIOJIHOU
MMOBEPXHOCTH
HDSMOM [IDHEMbL Bbu6nuoreka [JOK
53 p P ’ https://m.edso00.ru/37
ILJI01a/1b ) d84157
OCHOBAaHHUM,
TeopeMa o
OOKOBOM
MMOBEPXHOCTH
MPSAMON MPU3MBI
Ilnomanpe 25.03.20
GOKOBOIT 25
MMOBEPXHOCTH U
MMOBEPXHOCTH
MPaBUILHON
bu6nuoteka [IOK
MTUPAMHUJIBI,
54 https://m.edsoo.ru/56
Teopema o 03030b
I1oIaaun
00KO0BOI1
IOBEPXHOCTU
YCEUEHHOU
TUPaMUIBI
KoHnTponbHas 27.03.20
o5 bu6mmoreka [IOK
pabota mo Teme
55 "™ https://m.edsoo.ru/a9
X HOTOTPaHHUK 55c04
nu
Honstite o6 29.03.20 bubmuoreka [JOK
56 Py 25 https://m.edsoo.ru/7a
0bBEME d0020b
) 01.04.20 = Bubmmoreka [JOK
O0né
57 PEM 25 https://m.edsoo.ru/23
HI/IpaMI/II[BI 5171b3
) 03.04.20 bu6mmoreka [IOK
O0né
58 PEM 25 https://m.edsoo.ru/f4
HI/IpaMI/II[BI 7 d fef d
Ny 15.04.20 bu6nuoteka [IOK
59 25 https://m.edso0.ru/79
TUPaMUIBI

c10312



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
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https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312

O6LEM 17.04.20 bubmuorexa [JOK
60 - 25 https://m.edsoo.ru/2f
aadc3f
22.04.20 Bbu6nuoreka [JOK
61 OO6BEM TIPU3MBI 25 https://m.eds00.ru/79
853608
24.04.20 bu6mmoreka [IOK
62 OO6BEM TIPU3MBI 25 https://m.edsoo.ru/le
053890
29.04.20 bu6mmoreka [IOK
63 OO0BEM TTpU3MBI 25 https://m.edso00.ru/48
2d3f51
Kontponbnas 06.05.20
paGora 110 Teme 25 Bu6muoreka IIOK
64 "O0BEMBI https://m.eds00.ru/28
MHOTOTPAaHHUKO a6573c
"
[ToBTOpEHHUE, 13.05.20
000061IeHNE 25
CHCTEeMaTH3alHs bu6nuoteka [IOK
65 3HaHUH. https://m.edso00.ru/09
[TocTpoeHue 8bedad
CEUYCHUI B
MHOT'OI'paHHUKC
[ToBTOpEHUE, 15.05.20
00006mIeHNE 25
CHCTEMATH3ALIHSI
3HAHUH.
Brruncienue
PACCTOSTHUN:
MEXKY ABYMs bu6mmoreka [IOK
66 TOYKaMH, OT https://m.edsoo.ru/f7
TOYKHU JI0 792ba9
MpSMOM, OT
TOYKH JI0
IJIOCKOCTH,
MEXIY
CKPELIMBAOIIM
HCA IPAMBIMUA
Hrorosas 20.05.20  BuGnmoreka IIOK
67 = KOHTpOIbHas 25 https://m.eds00.ru/b9
pabora 146bc0
[ToBTOpEHNE, 22.05.20  Bu6nmorexa IIOK
68  06oOmeHne 25 https://m.eds00.ru/56

cucreMarmusanuia

765e8b



https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
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https://m.edsoo.ru/482d3f51
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https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
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https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

3HAHUH.
Brrancnenue
YIJIOB: MEXKIY
CKPEIIHMBAIOIINM
HCS TPSIMBIMH,
MEXIy NPSMOU U

IUIOCKOCTBIO,
JBYTPaHHBIX
YIJIOB, YTJIOB
MEXIY
IIJIOCKOCTSIMHU
OBII[EE
KOJIMYECTBO
YACOBIIO 68 > 0
ITPOT'PAMME
11 KJIACC
Ne Tema ypoka KonuuecTBo 1acos ‘ Hara DIEKTPOHHBIE
/T Beerol Kontp|[TIpaxt| H3y4enus nudpoBbie
onbHbImaeck o0pazoBaTenbHbIC
e He pecypcesl
pabor ||padoT
bI bl
1 || Cdepa u map: ueHtp, 1 03.09.2024 | bubaunoreka I[TOK
paanyc, IMaMeTp; IUIOIab https://m.edsoo.ru/0
IOBEPXHOCTH cHepbl 341bc2b
2 || B3sauMHOE pacIoJIOKeHUE 1 10.09.2024 | Bubnuoteka [JOK
cdephl U TIOCKOCTH; https://m.edsoo.ru/b
KacaTeJbHast IIOCKOCTh K ed12a43
cdepe; iomaab chepol
3 || U3o0paxkenue chepsl, mapa || 1 17.09.2024 || Bubaunoreka [IOK
Ha iockoctu. CeueHus 1apa https://m.edsoo.ru/b
c15f712
4 || Humusaaprydeckast 1 24.09.2024 || bu6mmoteka IJOK
IIOBEPXHOCTh, 00pa3yoIne https://m.edsoo.ru/6
LMTHHIPHYCCKOM 054b8c1
IIOBEPXHOCTH, OCh
HAJIAHIPUYECKOU
HIOBEPXHOCTH
S || umuHAp: OCHOBAHUS H 1 01.10.2024 || Bu6mmoreka IJOK

O0KOBasi MOBEPXHOCTb,
00pazyroIas u oCh; IJIONIA/Ib
OOKOBOM U TIOJIHOM

MOBEPXHOCTH

https://m.edsoo.ru/l
8816216



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216

Ne Tema ypoka KonuuecTBo 1yacos ‘ Hara DIIEKTPOHHBIE
/T Beerol Kontp|[TIpaxt| H3y4enus nudpoBbie
onbHbImaeck o0pa3oBaTenbHbIC
e He pecypchl
pabor ||[padoT
bI bI

6 || U3o0parkeHue MUIMHIPA HA 1 15.10.2024 || Bubmuoreka IJOK
iockocTH. Pa3BépTka https://m.edsoo.ru/0
tuHapa. CeueHus 16e25eb
MUATUHIpPA (TUIOCKOCTBIO,
napajyyieIbHOU WIN
MEPIIEHANKYJIAPHOU OCH
HWINH]IPA)

7 || KoHn4eckast HOBEpXHOCTb, 1 22.10.2024 | Bu6muoteka [IOK
oOpa3yolnye KOHHUECKOH https://m.edsoo.ru/c
TIOBEPXHOCTH, OCh U BEPIIIMHA 94ba09b
KOHUYECKON TOBEPXHOCTH

8 || Konyc: ocHOBaHuE U 1 29.10.2024 | bubaunoreka I[TOK
BEPIINHA, 00pa3yroIas U OCh; https://m.edsoo.ru/8
[UIOIIAAb OOKOBOU U TTOJTHOU 97dd3b2
HIOBEPXHOCTH

9 || Yceu€HHbIN KOHYC! 1 05.11.2024 | Bu6muoreka [IOK
oOpasyrollne 1 BbICOTa; https://m.edsoo.ru/l
OCHOBaHHUs U OOKOBast 468bab3
TIOBEPXHOCTh

10 || U3o0paxkeHre KOHYyCa Ha 1 12.11.2024 || Bubaunoreka [JOK
iockoctH. Pa3BépTka https://m.edsoo.ru/0
koHyca. CeueHHs: KOHyca bdelbe8
(MJIOCKOCTHIO0, TApaJIJIeIbHON
OCHOBAHHIO, ¥ TNIOCKOCTHIO,

MPOXOIAIEH Yepe3 BEpPIINHY)

11 || KoMOuHamums Ten BpalieHus 1 26.11.2024 || Bubnuoreka IJOK
Y MHOTOTPAHHUKOB https://m.edsoo.ru/3

cef10e5

12 | MHOTOTpaHHUK, ONTUCAHHBINA || 1 03.12.2024 | bubaunoreka I[TOK
0KO0JI0 cepsr; chepa, https://m.edsoo.ru/0
BIIMCAaHHAs B MHOTOTPaHHUK b136158
WU B TEJIO BPAIICHUS

13 || [Tousarue 06 00BEME. 1 07.12.2024 || Bubnuoreka IJOK
OcHoOBHEBIE CBOMCTBAa 00BEMOB https://m.edsoo.ru/2
Te 6a03fb7

14 || O0bEM HMIMHIIPA, KOHYCA 1 10.12.2024 || Bubaunoreka [JOK

https://m.edsoo.ru/5
513d87b



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b

No Tema ypoka KomuuectBo yacos ‘ JlaTa DIIEKTPOHHBIE
/T Beerol Kontp|[TIpaxt| H3y4enus nudpoBbie
onbHbImaeck o0pa3oBaTenbHbIC
e He pecypcesl
pabor ||[padoT
bI bI
15 || O6BéM mapa u mIomaIh 1 17.12.2024 || Bubmuoreka LJOK
cepbl https://m.edsoo.ru/d
189bde2
16 | ITomoOHbIe TeNna B 1 24.12.2024 || bu6mmoteka [JOK
npoctpaHcTBe. COOTHOIICHUS https://m.edsoo.ru/8
MEXTY TUTOINAISIMA 10cfleb
MOBEPXHOCTEH, 00BEMaMH
MOI00HBIX Tel
17 |[KonTtpoapHas paboTa 1mo 1 1 14.01.2025 | bubnuoteka [JOK
temam "Tena Bparienus" u https://m.edsoo.ru/4
"O0beMbI TET" a33a8ab
18 || BekTOp Ha IUIOCKOCTH U B 1 21.01.2025 | Bubmuoteka [IOK
POCTPAHCTBE https://m.edsoo.ru/5
caefclb
19 || Cnoxenue 1 BIYUTAHHE 1 28.01.2025 || Bubnuoreka IJOK
BEKTOPOB https://m.edsoo.ru/2
3f4f089
20 || YMHOXEHHE BEKTOpA Ha 1 04.02.2025 | bubaunoreka I[TOK
YHCITO https://m.edsoo.ru/d
ee379eb
21 || Pa3noskeHHe BEKTOPA 1O 1 11.02.2025 || Bubaunoreka [IOK
TPEM HEKOMILTAHAPHBIM https://m.edsoo.ru/a
BekTopaM. [IpaBuio 28fd74e
napaieienumne;sa
22 || Pemrenue 3amay, cBA3aHHBIX c|| 1 25.02.2025 || Bubmmoreka IJOK
NPUMEHEHHUEM TPaBUIT https://m.edsoo.ru/5
NEHUCTBUIN C BEKTOpaMH a827900
23 || KoopiMHATHO-BEKTOPHBIN 1 01.03.2025 | bubaunoreka ITOK
METO/I [TPH PELICHUN https://m.edsoo.ru/d
rEOMETPUUCCKUX 337124 3alfe30
24 || TIpssMoyTonbHas cUCTEMA 1 04.03.2025 | bubnuoteka IJOK
KOOPJIMHAT B IIPOCTPAHCTBE. https://m.edsoo.ru/4
KoopauHaTel BEKTOPA. 8db7058
[Ipocreimue 3agauu B
KOOpIMHATaX
25 || Yroa My BEKTOpaMH. 1 11.03.2025 || Bubaunoreka [IOK
CkansipHO€E POU3BEACHHUE https://m.edsoo.ru/7
BEKTOPOB 25effc4
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https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
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https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4

Ne Tema ypoxka KonunuecTBo yacos ‘ [Hara ONEKTPOHHBIE
/T Beerol Kontp|[TIpaxt| H3y4enus nudpoBbie
onbHbImaeck o0pa3oBaTenbHbIC
e He pecypcesl
pabor ||[padoT
bI bI
26 || BeIuuCIIEHUE YTII0B MEKITY 1 18.03.2025 || bubnuoteka [JOK
IPSIMBIMU M TIOCKOCTAMU https://m.edsoo.ru/8
efbe78e
27 ||[KonTpospHas padota o teme| 1 1 25.03.2025 | bubaunoreka I[TOK
"BekTopbl U KOOPIUHATHI B https://m.edsoo.ru/7
npocTpaHCcTBe" 7c22fc5
28 |[ToBTOpEeHuUE, 0000IIEHNE U 1 01.04.2025 | bubnuoteka IJOK
CHUCTEeMAaTH3allks 3HAHU. https://m.edsoo.ru/l
OcHoBHbBIE QUTYPBI, (PAKTHI, 780ba5d
TEOPEMBI Kypca IUIaHUMETPHH
29 |TloBTOpeHnue, 0000IIEHUE U 1 15.04.2025 || Bubmuoreka IJOK
CHCTEMATU3ALMS 3HAHUI. https://m.edsoo.ru/0
OcHoBHBIE QUTYPHI, (HAKTHI, 78cd184
TEOPEMBI Kypca IUIAHUMETPHH
30 |[ToBTOpeHue, 060O0IICHUE U 1 22.04.2025 | bubmuoteka [JOK
CHUCTEMAaTH3allKs 3HAHU. https://m.edsoo.ru/7
3aauu MIaHUMETPUH U 491efe0
METOJIbI UX PEIICHUSI
31 |[ToBTopenue, 00oOmICHNE U 1 29.04.2025 || bubnmnoreka LIOK
CHCTEMATHU3AMs 3HAHUI. https://m.edsoo.ru/4
3aauu TUTAHUMETPHH U dffda97
METOJIbI UX PEIICHHUSI
32 |[loBTOpenue, 0600IICHNE U 1 06.05.2025 || Bubmmoreka IJOK
CHUCTEeMAaTH3allks 3HAHU. https://m.edsoo.ru/7
OcHoBHbIE GUTYPBI, (GAKTHI, 4b2ad91
TCOPEMBI Kypca
CTepEOMETPUH
33 |[MroroBasi KOHTPOJIbHAS 1 1 13.05.2025 || bubnuoteka [JOK
paboTa https://m.edsoo.ru/e
c24dfc2
34 | IloBTOpEeHue, 0000IIEHUE 1 1 20.05.2025 || BubmmoTeka IJOK
CHCTEMATHU3AIMs 3HAHUMN https://m.edsoo.ru/f
465d10e
OBIUIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOI'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. Teomerpus, 10-11: Yueb.ysio6meobpasosar. yupexaenuit/ JI.C. AtanacsH, B.O.
Byrysos, C.b. Kanomues u np. — M.: IIpocseuienue, 2016.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Teomerpus, 10-11: Yueb.anso0meobpaszosar. yupexxaenuii/ JI.C. Aranacsu, B.®.
byry3os, C.b. KagomueB u nip. — M.: [Ipocsenienue, 2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

JlucrannmonHoe o0y4eHue OyieT oprann3oBaHo yepes nporpammy ChepyM ynaieHHON KOH(EpEeHII-
cBs3u. [IpemycMoTpeHo ucronp3oBanue yueOHbIX wiatdhopm Yuu.py u SKiacce.



