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HOSACHUTEJ/IBHAS 3AITNCKA

Pabouas nporpamma yuedHoro kypca «I'eomerpusi» 6azoBoro ypoBHs aist oOyyaronmxcs 10 —11 kmaccos
pa3paborana Ha ocHOBe @elepanbHOrO TOCYIAPCTBEHHOTO O0pa30BaTENFHOTO CTAaHAApTa CPETHEro OOIIETO
00pa3oBaHys, C yIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUI, NPEABIBIEMbIX K MATEMAaTHIECKOMY 00pa30BaHUIO,
W TpaguLui poccuiickoro oOpazoBanHus. Peanuzamust mporpamMmbl OOECIIEUHMBAET OBJAJCHUE KIIFOUEBBIMU
KOMIIETEHIIMSIMH, COCTABJSIIOLIMMHU OCHOBY JJISI CaMOpPa3BHTHS M HENPEPBHIBHOIO 0O0pa30BaHMs, LEIOCTHOCTB
OO0IIEKYIbTYPHOTO, TMYHOCTHOTO M IO3HABATEILHOTO Pa3BUTHSI TMIHOCTH O0yJatOIINXCS.

HEJN N3YYEHUSA YUYUEBHOI'O KYPCA

BaxkHOCTH y4eOHOTO Kypca TEOMETpPHHM Ha YpOBHE cpemHero ooOmero o0pa3oBaHus OO0YCIIOBIECHA
NPaKTHYECKOW 3HAYMMOCTBHIO METAIPEIMETHBIX M MPEIMETHBIX PE3yJIbTaTOB 00YUYEHUsI TEOMETPUH B HANPABICHUH
JUYHOCTHOTO pPa3BHUTHsI oOydaromuxcsi, (opMupoBaHUS (YHKIMOHAJIBHOW MAaTeMaTHYeCKOH TIPaMOTHOCTH,
W3Y4ICHUS APYTUX Y4EOHBIX AMUCHUIUMH. Pa3zBuTre y 0OydaroIuxcsl MPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH H
MPOUCXOXKICHUN TEOMETPHUYECKUX A0CTPaKIMH, COOTHOIICHUH PEajbHOr0 M MAEAIBHOTO, XapakTepe OTPaXKeHUS
MaTeMaTHYeCKOil HAayKOW SIBJIEHWH M IPOLECCOB PEabHOTO MHpPa, MECTe T'€OMETPHH B CHCTEME HAayK M pOJH
MaTEeMaTHYECKOTO MOJIECIUPOBAHMS B HAYYHOM IO3HAHWU M B NPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYTHOTO
MHPOBO33PEHHS YJAIINXCS, @ TAKXKE Ka9ECTB MBIIIICHUS, HEOOXOIUMBIX JUIS aJlalTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsIeTCSI OAHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHEro oO0Iero oOpa3oBaHUs, TaKk Kak
obecrieunBaeT BO3MOXKHOCTh M3Y4EHHMsS KakK IUCIHUIUIMH €CTECTBCHHO-HAYYHOW HAalpaBIEHHOCTH, TaK |
T'YMaHHUTapHOU.

Jlornueckoe MpluieHHE, GOPMUpPYEMOE TIPH M3YUYSHHH OOYYaIOIIUMHUCS TOHSATHUIHBIX OCHOB T€OMETPHU H
TMOCTPOCHUHU LECIIOYKU JIOTUYCCKUX yTBep)KZ[eHI/Iﬁ B XO0A€ pEeHICHHA T'€COMETPHUUYCCKUX 3adad, YMCHHUEC BbIABUTATbH U
OIIPOBEPTaTh T'MIIOTE3Bl HEMOCPEICTBCHHO HCIIONIB3YIOTCS NPH PELICHHH 33734 €CTECTBEHHO-HAYYHOTO IHKIA, B
YaCTHOCTH U3 Kypca pU3MKH.

YMeHHEe OpUEHTHPOBATHCS B MPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJb BO BCEX 00JACTIX ACATECIHLHOCTH
yenoBeka. OpHUeHTaIMs YeIOBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOJUMOE YCIIOBHE €TI0 COIHAIBHOTO OBITHS,
(opmMa OTpaxEHHS OKPYXAIOUIETO MHpa, YCJIOBHE YCIHEHNIHOTO MO3HaHHWSA M AaKTUBHOTO IIPeoOpa3oBaHUA
JefcTBUTeNbHOCTH. OmnepupoBaHUe NPOCTPAHCTBCHHBIMU 00Opa3aMH OOBCAUHSCT pa3Hbie BHUABl y4eOHOW W
TPYZIOBOH IESTEIBHOCTH, SIBISIETCS OAHUM W3 NPO(ECCHOHATBHO BaXKHBIX KAadeCTB, IMOITOMY aKTyajbHa 3a/1ada
(opMupoBaHUs y 00YydJaIOIIUXCSl MPOCTPAHCTBEHHOT'O MBIIUICHNS KaK Pa3HOBHUAHOCTH OOpAa3sHOTO MBIIUICHHUS —
CYIIECTBEHHOI'O KOMIIOHEHTA B MMOAT'OTOBKE K HpaKTH‘IeCKOﬁ JACATCIIBHOCTU 110 MHOI'YM HAIIPaBJICHUAM.

Ilens ocBoeHMs mporpammbl  yueOHoro kypca «[eoMerpus» Ha 0a30BOM ypOBHE OOydYeHHS —
obmeoOpa3oBaTenbHOE W OOWIEKYJBTYPHOE pa3BUTHE OOydYalomMXCsl dYepe3 oOecleueHne BO3MOXKHOCTH
NpUOOpPETEHNsT M WCIOJNb30BaHMS CHUCTEMATHYECKHX TE€OMETPHUYECKMX 3HAHWM W JEHCTBUH, crenu(UIHBIX
T€OMETPUH, BO3MOXKHOCTH YCIIEIIHOTO IPOAOJDKEHHs 00pa3oBaHHs 10 CHELUAIBHOCTSM, HE CBS3aHHBIM C
MPUKJIQHBIM HCTIOJIb30BaHUEM T€OMETPHH.

[Iporpamma mo reomerpun Ha 06a30BOM ypOBHE IpeAHA3HAa4YeHA Ul OOYYaIOIIMXCS CpEeJHEH IIKOJbI, He
WCIIBITHIBABIINX 3HAYMTENILHBIX 3aTPyIHEHUH Ha YpPOBHE OCHOBHOTO o0miero obpasoBaHusi. Takum oOpaszom,
oOyyatoriyecs Ha 6a30BOM ypOBHE JIOJDKHBI OCBOMTH OOIIME MareMaTHYeCKHe YMEHHUs, CBsI3aHHbIe CO crieuduKkoii
TreoMeTpUN M HEoOXOAMMBIE JUIS KM3HM B COBPEMEHHOM obmiectBe. Kpome 3TOro, OHH HMMEIOT BO3MOXKHOCTD
M3YYHTh TeOMETpHI0 OoJiee TIIyO0KOo, €ClTU B TajbHeiIIeM BOZHUKHET HEO0X0IMMOCTh B TEOMETPUUECKHUX 3HAHUSIX B
npodeccnoHanbHOM NeATENBHOCTH.

JocTmkeHne 1Lemd OCBOEHHMS IIPOTpPaMMbl  OOECHEeYMBAETCS pPEHIEHHEM COOTBETCTBYIOIIMX 3ajad.
[IpropureTHBIME 331a4aMu OCBOCHUS Kypca «['eomerpum» Ha 6a3oBoM ypoBHe B 10—11 kiaccax sBIsrOTCS:

e (opmupoBaHHWE MPEACTABICHUS O TEOMETPUHM KaK YacTH MHPOBOW KyJIbTypel M OCO3HaHHE €&

B3aUMOCBSI3H C OKPYXKAIOLINM MHPOM;

e (QopMHpOBaHHE NPEACTABICHUS O MHOTOTPaHHMKAaxX M Tejlax BpalleHUWs Kak O BaKHEHIInX
MATEMATHYCCKUX MOJCIIAX, ITO3BOJIAIONINX OIMMCBIBATH U U3Yy4YaTh PA3HBIC ABJICHUSA OKPYXAIOIIECTO MUpPAa,

o (i)OpMI/IpOBaHI/Ie YMEHUA pPACIIO3HABATh Ha 4YEPTEKAX, MOJACIAX U B PEAJIBHOM MHUPE MHOTOTPAHHUKH U
Tela BpaIeHHs;

e  OBJAJCHUE METOJAMH PEIICHHUs 3a/1a4 Ha TIOCTPOCHHUS Ha M300PaXKEHUSIX MPOCTPAHCTBEHHBIX (PUTYD;

e  (opmupoBaHHE YMEHHS ONEPHUPOBATH OCHOBHBIMHU MOHATHSAME O MHOTOTPAHHUKAX WM TEJaX BPALICHHS H
MX OCHOBHBIMHU CBOWMCTBaMU;

e OBJAJCHUE alTOPUTMaMM pEUIEHHs OCHOBHBIX THIIOB 33/1a4; (OpPMHpPOBAHHE YMEHHS IPOBOIHUTH
HECJIOXKHBIE JIOKAa3aTelIbHbIe PACCYXJICHUS B XOJle PEIIeHHs CTEPEOMETPHYECKHX 3ajad U 3a1ad C
MPaKTHYECKUM COJIEpPIKaHHUEM;

® pa3BUTHE HWHTEIJIEKTYyaJbHBIX M TBOPYECKHMX CHOCOOHOCTEH OOydaromuxcs, I103HAaBaTEIbHON
AKTUBHOCTH, UCCJIICAOBATCIbCKHUX yMeHHﬁ, KPUTHUIHOCTH MBIIIJICHUSA



e (¢opmupoBaHue (GYHKIMOHAIBHOW TIPAMOTHOCTH, PEIICBAaHTHONH T'€OMETPUHM: YMEHHE paclo3HaBaTh
MPOSIBJICHUSI TEOMETPUYECKUX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEalbHBIX JKU3HEHHBIX
CUTyallUssX ¥ TIPH HU3YYCHUM JPYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, (OPMYyITHPOBaTh WX Ha SI3bIKE T€OMETPHUHM M CO3[aBaTh FEOMETPUYECKUE MOJIEIH,
MPUMEHSTh OCBOCHHBIH T'€OMETPUYECKHI ammapar [Uis pelleHHs MPaKTHKO-OPHEHTHPOBAHHBIX 3ajad,
HMHTEPIPETHPOBATH U OIICHUBATH MOJYUYCHHBIC PE3YIIbTATHI.

OTINYUTENEHOW OCOOCHHOCTBIO TPOTPAaMMBI SIBIIICTCSI BKIIOUYEHHE B KypC CTEPCOMETPHHM B HaAdyaje €ro
M3y4deHUs 3a/1a4, PEUIaeMbIX HA YPOBHE WMHTYHTHUBHOTO TMO3HAHHS, U ONpPEICTIEHHBIM 00pa3oM OpraHH30BaHHAs
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTUYECKOTO W MPOCTPAHCTBCHHOTO MBIIUICHUS, CTHMYJIUPYET
MPOTEKAHNUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JaJbHEUIIIEMY U3YUCHHUIO MPEIMETA.

[peamnouteHue oTHAETCS HATIISAHO-KOHCTPYKTHBHOMY METOJy OOydYeHHs, TO €CTh TEOPETHYECKUE 3HAHUS
HUMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TIPAKTUYECKON AESATEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX
NpPEJICTaBJICHUN Yy YyYalluXcs B Kypce CTEPCOMETPUHM TNPOBOAMUTCS 3a CUET peIICHHs 3aJa4 Ha CO3JaHHe
MPOCTPAHCTBCHHBIX O0pa30B W 3a/lay Ha OICPUPOBAHHE MPOCTPAHCTBCHHbIMH oOpa3zamu. Co3manue o0pasa
MPOBOJIUTCS C OMOPOW Ha HATISAHOCTH, @ ONEPUPOBAHHE O0Pa30oM — B YCIOBHUSIX OTBIICUEHHS OT HATJISIHOCTH,
MBICJICHHOTO U3MEHEHUS €0 UCXOIHOTO COJICPKAHUS.

OcHOBHBIE cOJiepKaTeNbHbIe THHUU Kypca «['eomerpum» B 10—11 knmaccax: «MHororpanHukmny, «IIpsmbie u
IUIOCKOCTH B mpocTpaHcTBe», «Tena BpamieHus», «BekTopbl U KOOPAMHATHI B MPOCTPAHCTBe». POpMUpOBaHHE
JIOTUYECKUX YMEHUH PacpeieNiieTcsi He TOJIBKO MO COACPIKATENbHBIM JTHHUSIM, HO U TI0 T0JjaM 00y4eHHs Ha YPOBHE
cpenHero o0mero o0pa3oBaHusl.

Coneprkanre 00pa3oBaHKs, COOTBETCTBYIONIEE MPEJAMETHBIM PE3yabTaTaM OCBOCHHsS padoueil mporpamMmmel,
pacnpeenéHHbIM 110 ToIaM O00YYCHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJCHHUE T€OMETPHYCCKUMH
MOHSATHUSMH M HABBIKAMU OCYIIECTBIISIIOCH IMOCICIOBATEIBHO M IMOCTYHATEIbHO, C COOIIONCHHEM IPHUHITUIA
MMPEEMCTBCHHOCTH, lITO6bI HOBBIC 3HAaHHs BK/IKHOYAJIWCH B O6Hly}0 CUCTEMY TI'COMCTPUYCCKUX HpeHCTaBHeHHﬁ
00y4JarOIIUXCs, PACHIUPss U yriyOusist e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenue reomerpun orBogurcs 2 yaca B Hegeno B 10 knacce u 1 yac B Henenmo B 11 kiacce, Beero 3a
JBa roga ooydeHus - 102 yueOHBIX yaca.

COAEP)KAHUE YYEBHOT O KYPCA
10 KJIIACC

IIpsiMblie U MJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE TIOHSATHA CTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTh, HpocTpaHcTBO. IloHsaTne 00
AKCHOMAaTHYECKOM IIOCTPOCHUU CTEPEOMETPHU: AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

BsaumMHoe pacrnonoxkeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, NapaIeIbHbIE U CKPEIUBAIOILUECS
npsmble. [lapaiiesnbHOCTh NPSMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: MapalUleibHbIE IPSMBIE B IIPOCTPAHCTBE;
[apajuIeIbHOCTh TPEX NPAMBIX; MAPAJLIEIBHOCTh NPSAMOM M IJIOCKOCTU. YTJIBI C COHAIIPABJIEHHBIMU CTOPOHAMY;
Yroll Mexay HpsAMbIMH B IpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEH: MapasuiesbHbIe IIIOCKOCTH; CBOMCTBA
napajuleNbHBIX  TUIOCKOCTel. [IpocTteliime mnpocTpaHCTBeHHbIE (GUTYPHl Ha IUIOCKOCTH: TETpadap, Kyo,
napajuleJIeuIe ] ; IOCTPOCHUE CEUEHU.

IlepneHAUKYNIAPHOCTh MPSAMOW M IJIOCKOCTU: IEPIEHAMKYIAPHBIE NpPsAMbIE B IPOCTPAHCTBE, NPSIMbIE
napajielbHble U NEPIEHANKYISIPHBIE K IUIOCKOCTH, MPU3HAK NEPIEHANKYISIPHOCTH NMPSIMOM U INIOCKOCTH, TEOpEMaA
O IpAMOM NEPNEHIAUKYJISIPHOW IIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJl MEXAY HPSIMOW M IIJIOCKOCTBIO;
JIBYTpaHHBIN yroJ, JIMHEHHBIA Yroj ABYTPAaHHOTO yria. IlepneHauKkyisp U HAaKJIOHHBIE: PACCTOSHUE OT TOYKU 10
TUIOCKOCTH, PAacCTOSHHE OT MpPSIMOH JI0 IUIOCKOCTH, NMPOEKIHs (Urypbl Ha IUIOCKOCTh. [lepneHAMKyIspHOCTD
IUIOCKOCTEM: MPU3HAK NEPIEHAUKYIISIPHOCTH JBYX IUNIOCKOCTEHN. Teopema o TpEX NepleHANKYIIpaXx.

MHororpaHHUKHu

IlonATne MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOIDAaHHMKA, BBINYKIBIE U  HEBBIIYKIIbIE
MHOTOTpaHHMKH; pa3BEépTKa MHOrorpaHHuka. [Ipusma: N-yroabHas npu3Ma; FPaHd U OCHOBAHUS IPU3MBL; psiMas U
HaKJIOHHAs TPHU3MBI; OOKOBas W IMONHAs TIOBEPXHOCTh Tpu3Mbl [lapammenenumen, mpSMOYTOJBHBIN
napaJuleJIeIIMIe]l U ero cBoicTsa. [Iupamuna: N-yroigbHas NUpaMujia, TpaHd U OCHOBAaHHWE NMHUPAaMUJbL, OOKOBas U
MOJHAas MOBEPXHOCTh MUPAMUABI; TNpaBUIbHAS U yCeu€HHas NHpaMHIa. ONEMEHTbl MPU3Mbl M IMHPAMUJBL
IIpaBunbHBIE MHOTOTPaHHMKH: IIOHATHE IIPABWIBHOTO MHOTOTPAHHMKA; IPAaBUJIbHAS IPU3Ma M IpaBUIIbHAS
MUpaMUIa; TMpaBWIbHAS TPEYroibHAs MHUPaMUAa W MPAaBIIBHBINA TeTpasap; Kyo. [IpeactaBnenne o MpaBMIBHBIX
MHOTOTpaHHHKAaX: OKTa3p, N0AEKadAp U ukocasap. CeueHus NpU3Mbl U TUPaMUBL.



CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS OTHOCHTEIFHO TOUKH, IPSMOMH, TUIOCKOCTH. DJIEMEHTH CHMMETPUHI
B IIpaMHJIaX, MapauIeIenIe1aX, MPaBUIbHBIX MHOTOTPAHHNUKAX.

BrlunciieHue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, muaroHaimu, yribl. Ilmomans OOKOBOW MOBEPXHOCTH U
MTOJTHOM MOBEPXHOCTH MPSIMOM TPU3MBI, IJIOMAAb OCHOBAHHUN, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPSMOU MPU3MBI.
ITnomans OOKOBOW TMOBEPXHOCTH M IOBEPXHOCTH MPABUIBHOW MUPAMHIBI, TEOpeMa O IUIOMAIH YCECYEHHON
nupamMubl. [lonsaTie 00 00béMe. OOBEM MUPaMHUIBI, TIPUIMBI.

ITomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOMIAIMH TOBEPXHOCTEH, 00hEMaMU MOTOOHBIX
TeJL

11 KJIACC

TeJsia BpameHust

[unuaapuueckas IMOBEPXHOCTh, 00pa3yloOIUe LWIMHAPUYECKON ITOBEPXHOCTH, OCh LMJIMHIPUYECKON
noBepxHocTH. L{wmHap: ocHoBaHMS M OOKOBas MOBEPXHOCTH, 00pa3ykoliasi U OCh; IUIONIa b OOKOBOW W MOJHOW
HOBEPXHOCTH.

Konnueckast moBEpXHOCTb, 00pa3ylolle KOHWYECKOW IIOBEPXHOCTH, OChb W BEPIIMHA KOHUYECKOH
noBepxHocTH. KoHyc: ocHOBaHME W BeplIMHA, oOpasyromas U OCh; IUIOLIAAb OOKOBOM W INOJHOH NMOBEPXHOCTH.
VYceuéHHBIIT KOHYC: 00pa3yIoIye U BEICOTA; OCHOBAHHS M OOKOBas IIOBEPXHOCTE.

Cdepa u map: nieHTp, paguyc, AnaMeTp; IUIOMaab MOBEPXHOCTH cdeprl. BzanMHoe pacmonoxkerne chepsl 1
IJIOCKOCTH; KacaTelbHas IIOCKOCTh K cepe; miomans chepsl.

N3o0paxceHre Ten BpallleHUs Ha TUIOCKOCTH. Pa3BEpTKa IIIIIMHpa U KOHYCA.

KoMOnHanum Ten BpalleHHWs W MHOTOTPaHHHKOB. MHOrOrpaHHHK, ONMCAaHHBIH OKoyno cdepsl; chepa,
BIIMCaHHAasd B MHOT'OTpaHHUK, UJIW TCJIO BpalllCHU.

[Tonsitue 06 o0ObEMe. OcHOBHBIE cBoOWcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYroJbHOTO
napajulenenunena u cneacteus u3 He€. O0bEM uumHapa, KoHyca. O0BEM Iiapa 1 mionais chepsl.

[TonoOHbIe Tena B npocTpancTBe. COOTHOIICHHST MEXKY IUIOMIAASIMHU [TOBEPXHOCTEH, 00bEMaMU MOI0OHBIX
Tell.

CeueHust quiMHIPa (TapaJUICIBHO U IIEPHEHANKYIIIPHO OCH), CEYCHHs KOHYyca (MapajiebHOe OCHOBAHHIO U
NPOXOJsIIee Yepe3 BEpLIMHY), CCUCHHUS Iapa.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha 1miockocTH W B mpoctpaHcTBe. CIOXKEHHE W BBIYMTAHHE BEKTOPOB. YMHOXKCHHE BEKTOpa Ha
yrcino. PasnoxeHne BeKTopa 1o TPEM HEKOMIUIaHAPHBIM BekTopam. [IpaBuino mapamuienenunena. Penienue 3anad,
CBA3aHHBIX C IPUMEHCHUEM ITPABUIT Jlef/'ICTBI/Iﬁ C BEKTOpaMHu. HpHMOyFOHLHaH CHUCTEMA KOOPAUHAT B MPOCTPAHCTBE.
Koopaunater Bektopa. Ilpocrelimue 3ajaun B KOOpAUHATaX. YTOJ Mex1y Bektopamu. CKalspHOE NMPOMU3BEICHUE
BEKTOPOB. BBIYHCIICHHE YITIOB MEXAY NPSAMBIMH U IUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIA METOI NPH PELICHUH
reOMETPUYCCKUX 3a1ad.

INIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JImgHOCTHEIE pe3yIbTaThl OCBOCHHS TPOTPaMMBI YISOHOTO mpeaMeTa «MaTeMaTHKay XapakTepu3yroTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMKM OOYYAIOIIErocss Kak aKTHBHOIO M OTBETCTBEHHOrO YiiCHA
poccHiickoro o0mecTBa, MPEICTaBICHIEM O MaTEeMATHICCKUX OCHOBaX (PYHKIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUW, TPOLEAYp TpakJIaHCKOro ofmecTBa (BBIOOPHI, ONPOCHI W Ip.), YMCHHEM B3aWMOJICHCTBOBATH C
COIMATIbHBIMHA WHCTUTYTAaMHU B COOTBETCTBHH C UX (DYHKIUSIMHU U Ha3HAUCHUEM.

IIaTpuoTnyeckoe BoCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO POCCHHCKOW TPaKTAHCKOW HICHTHYHOCTH, YBXKCHUS K IPONUIOMY U HACTOSIIEMY
POCCUHCKONW MaTeMaTHKH, [IEHHOCTHBIM OTHOILIEHHWEM K JOCTHXKEHUSIM POCCUUCKHUX MaTEMaTHKOB M POCCHUHUCKOU
MaTeMaTHYeCKOW MIKOJIbI, K HWCIIOJBb30BAHUIO 3THX JOCTHKEHHHA B JAPYTHX HayKaX, TEXHOJOTHX, cdepax
3KOHOMUKH.

JyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapona; c(hopMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
9TUYECKOr0 TOBENEHUS, CBA3AHHOIO C NPAKTUYECKUM IMPUMEHEHUEM MAOCTMXKEHUH HayKH MU IesITelbHOCTHIO
Y4EHOT0; 0CO3HAHHEM JIMYHOTO BKJIA/Ia B IIOCTPOCHUE YCTONYHBOTO OYIyIIETO.

AcTreTHYecKOe BOCIMTAHNE:

ACTETHYECKUM OTHOIIEHUEM K MHpPY, BKIIOYas ICTETHKY MaTeMAaTHYECKHUX 3aKOHOMEPHOCTEH, O0OBEKTOB,
3aJla4, pellieHuH, pacCy>KACHH; BOCOPUMMUYUBOCTBIO K MATEMaTUYECKUM aCIEeKTaM Pa3IMUHbIX BUJIOB UCKYCCTBA.

Pdusnyeckoe BOCIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTHYECKUE 3HAHUSA B MHTEPECcax 370POBOTO M 0E3011acHOro
o0pasa >KH3HHU, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3I0POBBIO (3X0POBOE NMHTAaHME, COATAaHCUPOBAHHBIA PEKUM
3aHATUH M OTIbIXa, peryisipHas (uanyeckass aKTUBHOCTB); (PM3MYECKOTO COBEPIICHCTBOBAHMS, IPH 3aHATHAX
CIIOPTUBHO-037I0POBUTEIILHON ASSATSILHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TpPYyHdYy, OCO3HAaHMEM LEHHOCTH TPYIONIOOMS; MHTEPECOM K pa3IM4YHBIM cdepam
npodecCHOHANBHON JIESTENbHOCTH, CBS3aHHBIM C MaTeMaTHKOM M €€ NpHUIOKEHHSMH, YMEHHEM COBEpILIATh
OCO3HAHHBIN BBIOOP Oymymieil mpodeccuu W peaan30BHIBATh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI; TOTOBHOCTBIO U
CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY 00pa30BaHUIO U caMO00Opa30BaHUIO Ha IPOTSHKEHUU BCEH JKM3HHU; TOTOBHOCTEIO
K aKTHBHOMY YYacCTHIO B PEILICHUH NPAKTHYECKUX 33724 MaTeMaTHIeCKON HalpaBIeHHOCTH.

JKoJI0rn4yecKoe BOCIUTAHHUE:

Cc(OPMHPOBAHHOCTBIO JKOJIOTHYECKOW KYJIbTYpPhl, MOHHUMAHHEM BIUSHHUS COLMAIBHO-IKOHOMHYECKHX
MPOLIECCOB Ha COCTOSTHUE NPUPOAHON M COIMAIBbHOW Cpelbl, OCO3HAHHUEM TII00AILHOTO XapaKTepa 3KOJIOTHYECKUX
npo0JieM; OpHeHTalell Ha MPUMEHEHNE MaTeMaTHYeCKUX 3HAHUM JUIS peleHus 3a7ad B 00JNacTH OKpYKaromeH
Cpelbl, INIAHUPOBAHUS OCTYIIKOB M OLIGHKH X BO3MOXHBIX IIOCICACTBHI IJIsI OKPY>KaroILIei Cpesibl.

LlenHocTH HAYYHOTO TIO3HAHMSA:

c(OPMHUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M
OOIIECTBEHHON MPAKTHUKY, TOHUMAaHHEM MATEMAaTHYeCKOH HayKH Kak cepbl YeloBeYeCKOH esTeIbHOCTH, 3TaloB
€€ pasBUTHA M 3HAYMMOCTH UL Pa3BUTHS LMBUWIIM3ALMH; OBJIAJCHUEM S3BIKOM MATEMAaTHKH M MaTeMaTHYecKOH
KyJIbTypOW KaK CpEICTBOM II0O3HAHUS MHpA; T'OTOBHOCTHIO OCYIIECTBIISITH HPOCKTHYIO M HCCIENOBATEIbCKYIO
JeATeIbHOCTh HHIMBUIYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble  pe3yiabTaTl  OCBOCHHSI  IPOrpaMMBI  yueOHOro  mpenMmeTra  «MaremaTukay
XapakTepU3ylOTCsS  OBJAJECHHEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHLIMU  O€UCMBUAMU,  YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCBUIMU, YHUBEPCATbHBIMU PeSYISIMUGHIMU OeUCMEUSIMU.

1) Vuueepcanvhuvie noznasamensmvle Oeticmeusi, obecneuusaiom Gopmuposanue O6A308bIX KOSHUMUGHBIX
npoyeccog obyuarwuxcsa (0cgoeHue Memooo8 HNO3HAHUA OKPYIHCAouwe20 Mupd, HpUMeHeHUue J0SUYecKUx,
uccre008amenbCKux onepayull, yMmeHui pabomams ¢ ungopmayuetr).

Ba3oBble Jlornueckue AeicTBUA:

¢ BBMBIATE W XapaKTEPH30BaTh CYIICCTBCHHBIC IPU3HAKH MAaTEeMAaTHYECKUX OOBEKTOB, MOHATHH,
OTHONICHUH  MEXIy [MOHATUSAMH, (OpPMYIHUpOBaTH  ONPEACICHUS  IOHATHH, YCTaHABIMBATH
CYLIECTBEHHBII TpHU3HAK KJIacCU(UKAIIMHM, OCHOBAHMSA M OOOOINEHUS M CpPaBHEHUS, KPUTEPUH
MIPOBOIUMOTO aHAIIH3A;

e  BOCHpPUHHUMATH, (HOPMYITHPOBATH U MPEOOPa3OBHIBATH CYXKICHUS: YTBEPIUTCIbHBIC W OTPHUIATEIBHEIC,
€/IMHUYHBIE, YACTHBIE U 00IINEe; YCIOBHBIC,

®  BBIBIATh MaTeMAaTHYECKHAE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TIPOTHBOpeYHs B (PakTax, HaHHBIX,
HAOJIONEHUSX W YTBEPXKICHUAX, MpEIIaraTh KPUTCPUU JUIL BBIABICHHUSA 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI];

e  JIeNaTh BBIBOJBI C MCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX U MHAYKTHBHBIX YMO3AKITIOUSHHH,
YMO3aKITFOUCHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITENHHO JIOKAa3aTelIbCTBA MAaTEMaTHYECKHMX YTBEpXKACHUH (IpsiMble M OT
MPOTUBHOTO), BHICTpAaUBATh ApTyMEHTAIMIO, MPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; 00OCHOBHIBATH
COOCTBEHHBIE CYXKIICHUS U BBIBOIFHI;

e  BEIOHpaTH croco0 pemieHusT y4eOHOH 3amaun (CpaBHHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BHIOMPATH
HanOoJee MOIXOAAIIINA C YIETOM CaMOCTOSATENFHO BRIJCIICHHBIX KPUTEPHEB).

Ba3zoBble necnegoBaTebCKue e CTBHA:

®  HCIOJB30BaTh BOIMPOCH KAaK HCCIIEOBATEILCKAN HHCTPYMEHT IO3HAHWS; (OPMYIHPOBATH BOIPOCHI,
(ukcupyromue MpoTHBOPEUHe, MPodiIeMy, yCTaHABIUBATh ICKOMOE M JTaHHOE, ()OPMHPOBATEH THITOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

® [POBOJUTH CAMOCTOSITEIbHO CIUIAHMPOBAHHBIM SKCIIEPUMEHT, HCCIEJOBAHUE II0 YCTAHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHMSA, IPOIECCa, BBIABICHHIO 3aBHCHMOCTEH MEXIY
00BEeKTaMU, SBICHUSAMH, IPOIECCAMHU;

®  CaMOCTOSTENBEHO (OPMYIHPOBATH OOOOIICHHS U BEIBOJBI 10 pe3yJbTaTaM MPOBEASHHOTO HAOIIOICHUS,
HCCIICIOBaHMSA, OLCHUBATH JIOCTOBEPHOCTH ITOJIYYECHHBIX PE3YJIETATOB, BBIBOJIOB H 0000IICHUIA;

e TIPOTHO3UPOBATH BO3MOXKHOE PAa3BHTHE IPOIECCa, a TAKXKE BBIABUTATH MPEIIIOI0KEHUSI O €ro Pa3sBUTHU
B HOBBIX YCJIOBHSX.

Pabora c undopmanmeii:



2)

BBIABIIATE JS(QUIUTH MHGOPMAIMH, TaHHBIX, HEOOXOAMMBIX U OTBETa HAa BOIPOC M U PEIICHUS
3ama4n;

BBIOMPATh MH(POPMAIMIO M3 HWCTOYHHKOB Pa3JIMUHBIX THIIOB, aHAIN3UPOBATh, CHCTEMATH3MPOBATh H
HUHTEPIPETHPOBATh MHPOPMALUIO PA3IMNYHbIX BUIOB U (OPM IIPEICTABICHUS;

CTPYKTYpHPOBaTh HMHQPOPMALMIO, MPEACTABIATE €€ B PpaIMYHBIX (OpMax, HILIFOCTPHPOBATh
rpaduyecky;

OLICHHMBATh HaJEKHOCTh MHPOPMALIMH IO CAMOCTOSTENBEHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.
Vhueepcanvhvie KommynuxamueHwvle Oelicmeus, 0Oecneuusarom CcoOPMUPOBAHHOCHL COYUATLHBIX

HABbIKOG 0OYUAIOUUXCSL.
Oomenue:

BOCIPUHHUMATh U (POPMYJIUPOBATH CYXICHHUS B COOTBETCTBUH C YCIOBHSMH U LEJISIMH OOIIEHHMS; SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS
0 XOAy peIlIeHHs 3aja4ul, KOMMEHTUPOBATh [IOJyYeHHBIH pe3ynbTaT;

B X0J€ OOCYXIECHHS 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TEMBI, NMPOOIEMBI, perracMon
3aJa4yd, BBICKA3bIBaTh H/CW, HALCJICHHBIE HA IIOMCK PEIICHMSA; COIOCTABITH CBOM CYXICHHSI C
CYXKICHUSIMH JPYIMX YYacCTHHKOB JWalora, OOHapy)XWBaTh pa3iMyMe W CXOJCTBO TO3ULHUH; B
KOPPEKTHOH (hopMe GOpMYIHPOBATh PAa3HOTJIACHS, CBOU BO3PaKEHHS;

MPE/CTABIATE PE3YIbTaThl PEHICHHS 33a4d, SKCIIEPUMEHTA, UCCIEIOBaHMs, IIPOCKTA; CAMOCTOSATEIHHO
BBIOMPATh popMar BBICTYIJICHUS ¢ YIETOM 3a]a4 MPE3CHTALMH U 0COOCHHOCTEH ayAUTOPUH.

CoTpyaHU4eCTBO:

MOHMMAaTh W HCIIOIb30BaTh MPEHMYIIECTBA KOMAaHAHOW M WHAWBUAYaJIbHOW DPAaOOTHI NPH pEIICHHH
y4eOHBIX 3a/1ad; MPUHUMATh IIEJIb COBMECTHOH AEATEIBHOCTH, IUNITAHUPOBATh OPTaHU3ALUI0 COBMECTHOM
paboThl, pacnpenesisiTh BUABI PadOT, JOTOBapUBAThCS, OOCYKIATh IPOLIECC W Pe3yibTaT padoThI;
0000maTh MHEHHST HECKOJIBKHX JFOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboTsl (00CykneHHs, OOMEH MHEHHH, «MO3TOBBIC IITYPMBI» H
WHbIC); BBINOJHATH CBOI 4YacTb pabOThl M KOOPAMHHPOBAaTH CBOM JEHCTBHS C IPYTHMMH YJIEHAMH
KOMaH/Ibl; OIICHUBATh Ka4eCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSM, CPOPMYITHUPOBAHHBIM
YYaCTHUKAMH B3aNMOAEHCTBUSI.

3) Vhuusepcanvhvie pezynsamuenvle Oeticmsus, 0Oecneyusaron QopmMuposanue CMbiCI08bIX YCMAHOBOK U
IHCUBHEHHBIX HABBIKOS JIUYHOCHIU.
Camoopranuszanus:

COCTARBJIATH IUIAH, AJITOPUTM PEIICHHUS 3a/1a44, BHIOUPATh CIIOCO0 PEIICHUS ¢ YI4ETOM UMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHIA C
y4€TOM HOBOHM MH(OpMAIUH.

CaMOKOHTPOJIb:

BJIaJeTh HABBIKAMM [IO3HABAaTEJFHOM pe(IeKcHH KaK OCO3HAaHUS COBEpIIAEMBbIX HEHCTBUH W
MBICIIUTENBHBIX IIPOIECCOB, MX pPE3YNbTAaTOB; BIAJETh CIOCO0AMU CaMOIPOBEPKU, CAMOKOHTPOJIS
IpolLecca U pe3ybTaTa pelleHus MaTeMaTHYECKOH 3a1auH;

NpeBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PEIICHHWH 3aJadd, BHOCHTh KOPPEKTHUBBHI B
JACATCIBHOCTH Ha OCHOBC HOBBIX O6CTO${T€J’H)CTB, JaHHBIX, HaﬁﬂeHHbIX OHII/I6OK, BBIABJICHHBIX
TPYJAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LEIH M YCIOBUSAM, OOBSICHATH NPUYMHBI JOCTHO)KEHHS WIN
HEJIOCTHXXEHUSI Pe3yJbTaTOB MAEATEIHHOCTH, HAXOJUTh OIIMOKY, AaBaTh OIEHKY NPHOOPETEHHOMY
OIIBITY.

NPEIMETHBIE PE3YJIBTATBI

10 KIIACC

KyO0).

OnepupoBaTh NOHATHAMHM: TOUYKA, IPSIMas, IIIOCKOCTb.

[IprMeHATh aKCHOMBI CTEPEOMETPHH U CIEACTBHS U3 HUX MPH PEIICHUH T€OMETPUIECKHX 3a/1a4.
OnepupoBaTh NOHATUAMMU: NAPAIIENbHOCTh U NEPHEHIUKYISIPHOCTD IPSMBIX U INIOCKOCTEH.
KnaccuduimpoBaTh B3aMMHOE pacIioyioKeHUe IPSIMBIX U TNIOCKOCTEH B IIPOCTPAHCTBE.

OnepupoBaTh HOHATHSAMH: JABYTPAHHBIM YTOJ, TPaHW ABYTPAHHOTO yTria, pedpo ABYTPAaHHOTO VIJa;
JUHENHBIN Yron JBYIrpaHHOIO yria; rpagycHasl Mepa ABYIpPaHHOTO yria.

OnepupoBaTb MOHATUSMH: MHOTOTPAHHUK, BBIMTYKJIBIM M HEBBITYKJIBIH MHOIOIPAaHHMK, 3JE€MEHTHI
MHOT'OTPaHHHKA, TIPAaBUIIEHBI MHOTOT PAHHUK.

Pacno3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (HI/IpaMI/IIIa; mpusma, HpﬂMOyFOJ’[BHBlﬁ napaicICnmnet,



KnaccuduimpoBaTs MHOTOTpaHHHUKH, BBIOMPAs OCHOBAHUS JUIA KJIACCU(HUKALMK (BBITYKIIBIC 1 HEBBITYKIIbIE
MHOTOTPaHHUKH; ITPABIIIbHBIE MHOTOTPAHHUKH; TIPSIMBIC ¥ HAKJIOHHBIE MPU3MBbI, ITapaJlICIICIUIIC/IbI).

OnepupoBaTh NOHATHAMHU: CEKYIIasl MIOCKOCTh, CEYEHUE MHOTOTPAaHHUKOB.

OOBSICHATD NPUHLIUIIEI TOCTPOSHHS CEUECHHUH, UCIIOIb3YsI METO/ CIICIOB.

Crponuth CceueHHs MHOTOTPAHHHUKOB METOJOM CJEIOB, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXXH H3
PHCYHKOB IPOCTBIX 00BEMHBIX (UTYp: BH] CBEpXY, COOKY, CHH3Y.

Pemate 3amauM Ha HaXOXICHHE T€OMETPUYECKUX BEIMUMH MO O0paslaM MM alropuTMaM, HNPUMEHSs
W3BECTHBIC AHAIUTHYECKHE METOIBI TPH PEUICHWH CTaHJApTHBIX MAaTeMaTHYECKMX 3aJad Ha BbBIYHCIICHHUC
paccTOsTHNN MEXIy OBYMs TOYKaMH, OT TOYKH 0 HPSMOH, OT TOYKH 10 IUIOCKOCTH, MEXIY CKPEIINBAOIIIMUCS
HPSIMBIMH.

PemaTp 3amaum Ha HAXOXICHHE TCOMETPUYECKMX BEIMUYMH HO 00pasnaM WM aJropuTMaM, HPUMEHSs
W3BECTHBIC AHAJIMTHUYECKHE METOIBI NPH PEIICHUH CTAHIAPTHBIX MAaTEMaTHUIECKUX 3a/1a4 Ha BBIYHCICHHE YIITIOB
MEXJy CKPEUIUBAOUUMHUCS IPIMBIMU, MEXAY NMPSIMOI U INIOCKOCTHIO, MEX/Y IUNIOCKOCTSIMHU, ABYTPAHHBIX YTJIOB.

Bpruucnsate 00bEMBI M IUIOMIAZM [TOBEPXHOCTEH MHOIOIPaHHHMKOB (NMpH3Ma, MUpaMHla) ¢ NPUMEHEHHEM
(hopMy1; BBIYUCIISITE COOTHOIIEHUST MEXKTy TIOIIAASIMHU ITOBEPXHOCTEH, 00bEMaMH OJOOHBIX MHOTOTPaHHHUKOB.

OnepupoBath MOHATUAMU: CUMMETPHSI B IIPOCTPAHCTBE; LIEHTP, OCh U IUNIOCKOCTh CUMMETPHH; LIEHTP, OCh U
IUIOCKOCTh CUMMETPHUH (DUTYPBHI.

W3Bnexath, MpeoOpa3oBbIBaTE U MHTEPIPETHPOBATH WHPOPMAIMIO O MPOCTPAHCTBEHHBIX I€OMETPUIECKUX
(urypax, npenCcTaBICHHYIO Ha YEPTEXKAX U PUCYHKAX.

[TpumensTe reoMerpuyeckue (akThl Uil PELICHUS CTEPEOMETPUYECKUX 3a/ad, IPEeNoJararonux
HECKOJIBKO IIIar0B PELICHUs, €CIHM YCIOBHS IPUMEHEHUS 3aJaHbl B SIBHOW (opMe.

[IpuMeHATh TpocTEeHINNE NPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE CHUCTEMBI IIpH
pEIICHUH CTePeOMETPUUECKUX 3ajiad.

IIpuBOANTE MpUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HM, PACIIO3HABATh MIPOSBICHUE
3aKOHOB T€OMETPUH B HCKYCCTBE.

IIpuMeHATh mMoONyyeHHbIE 3HAHMSA Ha TIPAKTHKE: AaHAJM3HPOBATh pEaJbHbIE CHUTyallUd M TNPHUMEHATh
M3y4YeHHbIE MOHATHUS B POILECCe MOMCKa PEICHHs MaTeMaTHYeCKu chopMyIMpOBaHHON NPOOJIEMbI, MOACINPOBATh
peanbHbIC CUTYallMH HA SI3BIKE TEOMETPHH, HCCIIEI0BATh TOCTPOSHHBIE MOIEIH C UCIOIBb30BaHUEM T'€OMETPHUECKUX
NOHATHH W TeopeM, ammapara anreOppl; pemarbs MNpaKTHYeCKHe 3aJadd, CBA3aHHBIE C HAXO0XKICHHUEM
TreOMETPHUYECKUX BEJIUYHH.

11 KJIACC

OnepupoBarh MOHATHUAMH: LUIHHAPHYECKAss MOBEPXHOCTh, 00pa3ylomue IMINHIPUIECKONH MOBEPXHOCTH;
IWJIMHAP; KOHUYECKas TIOBEPXHOCTh, 00pa3yrolie KOHNIECKOH MOBEPXHOCTH, KOHYC; cheprieckasi TOBEPXHOCTb.

PacrnioznaBath Tena BpamieHus (LIHIMHIP, KOHYC, cdepa U map).

OOBACHATH CLIOCOOBI OTYIECHUS TEJ BPAIlCHHS.

KnaccuduimpoBaTh B3aMHOE pacrioioxkeHHe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHAMH: IIAPOBOI CErMEHT, OCHOBAHHE CEIMEHTAa, BBICOTa CETMEHTa; IIapOBOW CIOM,
OCHOBaHHME IIIAPOBOTO CJIOSI, BLICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Brruncnare 00BEMBI M IUIOIIAM TOBEPXHOCTEH TEN BpAIIEHUS, TEOMETPUYECKHUX TelI C MPUMEHEHHEM
thopmy.

OnepupoBarh MOHSITHUSMH: MHOT'OTPaHHHK, BIIMCAHHBI B cdepy W ONUCaHHBIA OKoJO cdepsl; chepa,
BITMCAHHAS B MHOTOTPAaHHUK WJIM TEJIO BPAICHUS.

BbIUUCISATE COOTHOMIEHNS MEXIY IIOIAAIMH TOBEPXHOCTEH M 00BEMaMH MOAOOHBIX TEII.

N3zobpaxaTs n3ydaemble GUTyphl OT PYKH U C IPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrInoiHATE (BBIHOCHBIE) TNIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHM3Y; CTPOUTh CEUECHHUS TEJl BpallleHUsI.

W3BnekaTh, MHTEPIPETUPOBATH M NPEOOPA30BBIBATE HHPOPMAIMIO O IPOCTPAHCTBEHHBIX F€OMETPUYECKIX
(urypax, IpeACTaBICHHYIO Ha YepTEeKaX U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE AEHCTBUSI CHOXKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB M YMHOKEHHsI BEKTOpa Ha 4YHCIO,
OOBSICHATH, KAKUMH CBOWCTBAMH OHH 00J1aJafoT.

IIpumensaTh NpaBUiIoO NapauieJenunena.

OnepupoBaTb MOHATUSAMH: AE€KapTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJI MEXAY BEKTOPAMH, CKAIIPHOE MPOMU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILTaHAPHBIE BEKTOPEI.

Haxoaute cymMMy BEKTOpOB M INPOU3BEICHHE BEKTOpa Ha YHCIO, Yrol MEXAy BEKTOPaMH, CKaJIIPHOE
MPOU3BECHNUE, PACKIIAIbIBATH BEKTOP [0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B IEKaPTOBOM CHCTEME KOOP/IMHAT.



[IpumensaTp TreoMeTpuueckue (aKkThl JUIA PEIICHHS CTEPEOMETPUUYECKUX 3a/ad, IPEANOJIararoiinx
HECKOJIBKO IIar0B PELICHUs, €CIH YCIOBHS IPUMEHEHUS 3aJJaHbI B SIBHOW (opMe.

Pemats npocreiiiue reomeTpuueckue 3ala4i Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METOAA.

PemaTs 3amaun Ha JOKa3aTEIbCTBO MATEMATHYECKUX OTHOIICHUH M HAX0XKICHUE TEOMETPUICCKUX BEININH
10 00pa3maM WM aIropuT™MaM, IPUMEHAS H3BECTHBIC METO/IbI IPH PEIICHUH CTAaHJAPTHBIX MaTEMAaTHYECKHX 3a4ad.

IIpuMeHsATh mHpocTellnne IporpaMMHBIE CPEACTBA M 3NEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI MpHU
pelIeHNH CTePEeOMETPUUECKUX 3ajiau.

[IprBOOUTE IPUMEPHI MaTEMAaTHIECKUX 3aKOHOMEPHOCTEH B MPHPOE M KHU3HHU, PACIIO3HABATH MPOSIBICHUE
3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh MONyYeHHbIE 3HAHMS Ha NPAKTHKE: aHAJIM3UPOBATH pealibHble CHTYallMd W IPUMEHSATh
W3ydICHHBIEC TIOHATHUS B IPOIECCE TTOMCKA PEIICHHS MAaTeEMaTHIeCKH c(hOpMyIMpOBaHHON POOIEMBI, MOJEIHPOBATh
peanbHbIE CUTYalllH HA SI3BIKE TEOMETPHH, HCCIIEI0BATh TOCTPOSHHBIE MOEIH C UCIONB30BAaHUEM T'€OMETPHUECKUX
MOHATUH M TeopeM, armapara anreOppl; pemarb NPakTHYeCKUe 3a/add, CBSA3aHHBIE C HaXOXJICHHEM
TEeOMETPUYECKUX BEIUIHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB
Ne HaumeHnoBaHue pa3nesnoB u TeM DyekTpoHHbIe (1U(ppoBHIE)
n/n MpOrpaMMbl Bcero Konrpoabrbre Tpakruieckue o0pa3oBaTebHbIC peCypChl
padoTsI padoTsI
1 BhejeHie B CTEpeOMETpHI0 10 https://eqe..sdamqia.ru/. https://fipi.ru/
https://uchi.ru/ https://infourok.ru/
) [IpsiMble ¥ TIIOCKOCTH B TIPOCTPAHCTBE. 12 1 https://ege.sdamagia.ru/ https://fipi.ru/
[MapamiensHOCTh IPSAMBIX M INIOCKOCTEH https://uchi.ru/ https://infourok.ru/
3 [lepHeHaMKyIApPHOCT IPAMBIX U IIIOCKOCTEH 12 https;//eqe'.Sdamqla'rU/. https:/fipi.ru/
https://uchi.ru/ https://infourok.ru/
4 VITIBI MEXIy IPAMBIMHA ¥ INIOCKOCTAMU 10 1 httpS://eqe'.Sdamqia'rU/. https://fipi.ruf
https://uchi.ru/ https://infourok.ru/
5 MororpasmK 1 1 https://eqe._sdamq ia.ru/_ https://fipi.ru/
https://uchi.ru/ https://infourok.ru/
6 OGBEMbI MHOFOrpAHHUKOB 9 1 https://eqe._sdamqia.ru/_ https://fipi.ru/
https://uchi.ru/ https://infourok.ru/
7 IToBTOpEHUE: CeUeHNUs, pACCTOSIHUS U YIIIbI 4 1 https://fipi.ru/ https:/fuchi.ru/
’ https://infourok.ru/
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11 KJIACC

KOJII/I‘IeCTBO qacoB
HaunMeHoBaHMe pa3aesioB U TeM JJieKTpOHHbIE (HU(ppoBHIE)
Ne i/ KoHTpobHbIe IpakTnyeckue
NPOrpaMmabl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
https://ege.sdamgia.ru/

Tena BpateHus 12 https://uchi.ru/ https:/fipi.ru/
https://infourok.ru/
https://ege.sdamgia.ru/

OOBEMEI TEN 5 1 https://uchi.ru/ https:/fipi.ru/
https://infourok.ru/
https://ege.sdamgia.ru/

BekTopbl ¥ KOOPAUHATHI B MPOCTPAHCTBE 10 1 https://uchi.ru/ https:/fipi.ru/
https://infourok.ru/

IToBTOpEHNE 0606 CHUC, CUCTEMATHU3alIuA https://eqe.sdamqia.ru/

3HaHH§ ’ H ’ H 7 1 https://uchi.ru/ https:/fipi.ru/
https://infourok.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
N KoauuyecTBo yacoB Jata JyekTpoHHbIE HU(POBHIE
/i Tema ypoka Beero Konrpommme IIpakTnyeckue u3ydenus 06Pa30BﬂTeﬂbeIe
padoTsl padoThl pecypcbl
OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA,
1 TpsIMast, TUIOCKOCTR, TIPOCTpaHcTBo. [IpaBua 1 https://urok.1c.ru/
H300paXKEHHS HA PUCYHKAX
2 TTOHSTHS: TIepeceKaroNuecs TI0CKOCTH, 1 https://urok.1c.ru/
TepeceKaroIuecst psMast U TIIOCKOCTh http://fcior.edu.ru
3 TMoHsATHS: TepeceKaronnecs MI0OCKOCTH, 1 https://urok.1c.ru/
MePECEKAIOIIUECs MPSIMasi M TIIOCKOCTh http://fcior.edu.ru
4 i?ggor;:;;: }I:[; OIEEFF:I‘(I:;HEMSZI’( MOHHBIX 1 https://urok.1c.ru/
P pHey » IPOSKI http://fcior.edu.ru
gepTenax
Ha‘la;J'H)HI)Ie CBEJICHHS O KyOe U MUpaMuse, ux httos://urok.Lc.ru/
5 pa3Béptku u Monenu. CeueHust 1 _Di‘ -
http://www.fipi.ru/
MHOTOTPaHHUKOB
Ha‘IE.I.JILHLIe CBEJCHHS O KyOe W MUpaMune, ux httos://urok 1c.ru/
6 pa3séptku u moxaesu. CeueHus 1 _[37‘ -
http://www.fipi.ru/
MHOTOTPaHHUKOB
PEOMETPHI: PEOMETP http://www.fipi.ru/
CJICNICTBUSI 3 HUX
8 AKCHOMEI CTEpPEOMETPHH U CIECICTBHSA U3 HIX 1 https://urok.1c.ru/
PEOMETP 8 http://www.fipi.ru/
9 AKCHOMBI CTEpEOMETPUH U CIICACTBUS U3 HUX 1 https://urok.1c.ru/
P P A http://www.resh.ru/
https://resh.edu.ru/
10 AKCHOMBI CTEPEOMETPHH ¥ CICICTBHS M3 HUX 1 http://videoportal.rcokoit.ru/
Ilepecekatomuecsi, napauieabHble U https://resh.edu.ru/
11 p Hwecs, nap 1 http://videoportal.rcokoit.ru/
CKPEIMBAIOIIHECS TIPSIMBIC B TIPOCTPAHCTBE
[MapannensHOCTD NPSIMBIX M TUIOCKOCTEH B https://resh.edu.ru/
12 MIPOCTPAHCTBE: MapaJlIeIbHbIC TIPSIMbIE B 1 http://videoportal.rcokoit.ru/
MPOCTPAHCTBE; MAPAIIEIFHOCT TPEX MPAMBIX
[MapannensHOCTD NPSIMBIX M TUIOCKOCTEH B https://resh.edu.ru/
13 npocrpanctse: [lapaiensHoCTh NPsAMOIt 1 1 http://videoportal.rcokoit.ru/
IIOCKOCTH
https://resh.edu.ru/
14 VYribl ¢ COHAaNPaBIEHHBIMU CTOPOHAMHU 1

http://videoportal.rcokoit.ru/
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https://resh.edu.ru/

15 Yroa MeXy NpsIMbIMHU B IPOCTPAHCTBE http://videoportal.rcokoit.ru/
https://resh.edu.ru/
16 Yroa Mexy NpsIMbIMHU B IPOCTPAHCTBE http://videoportal.rcokoit.ru/
https://resh.edu.ru/
17 CBoiicTBa mapauieNibHbIX TIOCKOCTEN http://videoportal.rcokoit.ru/
ITapannensHOCTh IIOCKOCTE: MapaieabHbIe hitps.//resh.edu.ru/
18 P - f1ap http://videoportal.rcokoit.ru/
IJIOCKOCTH
[Mpocreiimme npocTpaHCTBEHHbIE (UTYPbI HA hittps://resh.edu.ru/
19 P pocTp yP http://videoportal.rcokoit.ru/
IUIOCKOCTH: TETPadp, KyO, mapaieeuIie]l
https://resh.edu.ru/
20 IMoctpoeHue ceueHmit http://videoportal.rcokoit.ru/
https://resh.edu.ru/
21 IMocTpoenue ceueHuit http://videoportal.rcokoit.ru/
KonrponbHas padora no teme "IIpsimbie n https://resh.edu.ru/
22 IUTOCKOCTH B IpocTpancTse. [lapamiensHocTh http://videoportal.rcokoit.ru/
IPSIMBIX M IMIOCKOCTER"
IlepneHauKyISPHOCTD MPSAMOM U IIIOCKOCTH: hitps://resh.edu.ru/
23 PIHCHARKYIAPHO PAMO ocTH: http://videoportal.rcokoit.ru/
MIEPIICHANKYIISIPHBIC TIPSIMBIE B IPOCTPAHCTBE
IpsMbLe HADALICALHLIE 1 https://resh.edu.ru/
24 P P http://videoportal.rcokoit.ru/
MIEPIICHIUKYJISPHBIC K IDIOCKOCTH
S T —— https://resh.edu.ru/
25 P p http://videoportal.rcokoit.ru/
NepHEeHANKYJISIPHBIE K TUIOCKOCTH
IIpusHak nepneHauKyIIPHOCTH IIPSIMOM 1 hitps://resh.edu.ru/
26 p PHCHIHKY AP P http://videoportal.rcokoit.ru/
IJIOCKOCTH
IIpu3Hak nepneHauKyIIPHOCTH IIPSIMOM 1 hitps.//resh.edu.ru/
27 p PHCHIHKY AP P http://videoportal.rcokoit.ru/
IJIOCKOCTH
Teopema o npsMOIi TEpIEHAUKYIIIPHOK https://resh.edu.ru/
28 P P PHCHARKYIHAP http://videoportal.rcokoit.ru/

INIOCKOCTH
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Teopema o npssMoOi NepHeHIUKYISIPHON

https://resh.edu.ru/

29 http://videoportal.rcokoit.ru/
IJIOCKOCTHU
Teopema o ipsIMOi HEPIIECHINKYIIPHOM hitps://resh.edu.ru/
30 P P PHCHARKYIHAP http://videoportal.rcokoit.ru/
IJIOCKOCTHU
[eprieHIUKYISAp ¥ HAKIIOHHBIE: PACCTOSHUE hitps://resh.edu.ru/
31 PHICHMKYIUAP P http://videoportal.rcokoit.ru/
OT TOUYKH JI0 IIIOCKOCTH
TlepneHauKkynsp ¥ HAaKJIOHHBIE: PACCTOSIHUE https://resh.edu.ru/
32 PHCHMKYIUAP P http://videoportal.rcokoit.ru/
OT TOYKH JI0 IJIOCKOCTH
TlepneHauKyIsp ¥ HAKJIOHHBIE: PACCTOSIHUE https://resh.edu.ru/
33 P AUIKY. P P http://videoportal.rcokoit.ru/
OT MPSAMOM 10 TIOCKOCTH
TlepneHauKyIsap U HAKIOHHBIE: PACCTOSIHUE hittps.//resh.edu.ru/
34 PICHAMKY P -P http://videoportal.rcokoit.ru/
OT MPSAMOM IO THIOCKOCTH
VTrasl B IPOCTPAHCTBE: YroJl MEXAY MPSIMOU U hitps://resh.edu.ru/
35 pocTp 4 Ay P http://videoportal.rcokoit.ru/
IJIOCKOCTEIO
JIByrpaHHBIN yro, JUHEHHBIA yTOJ https://resh.edu.ru/
36 yrp yrod, yr http://videoportal.rcokoit.ru/
JIByTPaHHOTO yIiia
JIByrpaHHbBIN Yo, JMHCHHBIH YTroJj https: //resh.edu.ru/
37 yrp yrol, yr http://videoportal.rcokoit.ru/
JIByTPAHHOTO yIJia
IlepneHuKyISAPHOCTD INIOCKOCTEN: IPU3HAK hitps://resh.edu.ru/
38 PIHCHMKYIIPHO OCKOCTCH: pvg http://videoportal.rcokoit.ru/
MIEPIICHANKYIISIPHOCTH ABYX IDIOCKOCTEH
IlepneHauKyISIPHOCTD INIOCKOCTEMN: IIPU3HAK hitps://resh.edu.ru/
39 CPHICHAHKYIAPHOC OCKOCTCH: pu3 http://videoportal.rcokoit.ru/
MEPIICHANKYIIIPHOCTH ABYX IDIOCKOCTEH
TlepneH UK YIIPHOCTD IIOCKOCTEMH: IPU3HAK hitps://resh.edu.ru/
40 PTICHMKY AP ) pu http://videoportal.rcokoit.ru/
MEPIICHANKYIIIPHOCTH ABYX IDIOCKOCTEH
https://resh.edu.ru/
41 Teopema o TPEX MEePICHINKYIISIPax http://videoportal.rcokoit.ru/
https://resh.edu.ru/
42 Teopema 0 TpEX TEPIICHANKYIISIPax http://videoportal.rcokoit.ru/
. https://resh.edu.ru/
43 Teopema o TpExX MepIEHANKYIIAPAX

http://videoportal.rcokoit.ru/
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KoHnTponpHast paboTta 1o Temam
"[leprieHANKYIAPHOCTD IPSMBIX H

https://resh.edu.ru/

44 o http://videoportal.rcokoit.ru/
wiockocTeit" u "YTIbl MeXKIy NPSIMBIMU U
IJIOCKOCTSIMU"
OCHOBHBIE 3JIEMEHTBI MHOTOTPAaHHHKA, https://resh.edu.ru/

45 BBIMYKJIbIC U HEBBIMYKJIbIE MHOTOTPAHHUKH; http://videoportal.rcokoit.ru/
pa3BEépTKa MHOTOTpaHHUKA
N-yroJbHas TpU3Ma; TPaHH ¥ OCHOBAHHS; https://resh.edu.ru/

46 npsiMast ¥ HAKJIOHHASI IPU3MBI; OOKOBast U http://videoportal.rcokoit.ru/
TIOJTHAS TIOBEPXHOCTD TIPU3MBI
[Mapamnenenunen, NpsIMOYTOAbHBIN https://resh.edu.ru/

47 P A, IPAMOYTC http://videoportal.rcokoit.ru/
napajuIesIenuIe]] ¥ ero CBOicTBa
[Mupamua: N-yronbHas MUpamMusa, , https://resh.edu.ru/

48 MMOBEPXHOCTh ITHUPAMHU/IBI; IPABUIIbHAS U http://videoportal.rcokoit.ru/
yceuéHHas IMpaMuIa
IMpaBunpHas MpuU3Ma 1 MUPAMHUIA; https://resh.edu.ru/

49 MpaBUJIbHAS TPEYTOJbHAS TUPAMHUJIA U http://videoportal.rcokoit.ru/
NIPaBUJIBHBIHA TETpa’Ip; KyO
[NpencraBieHue O MPaBHIBHBIX https://resh.edu.ru/

50 MHOTOTPaHHHUKAX: OKTa’/p, JOJAEKadIp U http://videoportal.rcokoit.ru/
HKOCasIp.
CHMMeTpHSI OTHOCUTENBEHO TOYKH, ITPSIMOH, https://resh.edu.ru/

51 IUIOCKOCTH. DJIEMEHTBI CHMMETPHH B http://videoportal.rcokoit.ru/
MPaBUILHBIX MHOTOTPaHHHUKAX
Beranciienue 3;5eMEHTOB MHOTOTPaHHUKOB: https://resh.edu.ru/

52 . P ’ http://videoportal.rcokoit.ru/
pébpa, THarOHAIH, YTJIbI
[Tnoma s 60KOBO U MOTHOM MOBEPXHOCTH https://resh.edu.ru/

53 NIPSIMOM TTPHU3MBI, TeOpeMa 0 OOKOBOI http://videoportal.rcokoit.ru/
MOBEPXHOCTH
ITommaas 60KOBOM MOBEPXHOCTH U https://resh.edu.ru/

54 MMOBEPXHOCTH MTPABUIILHOMN ITUPAMHU/IBI, http://videoportal.rcokoit.ru/
OOKOBasi MOBEPXHOCTh YCEUEHHON MUPAMHUIIBI
Kontponsnas pabora mo teme hittps://resh.edu.ru/

55 " p P " http://videoportal.rcokoit.ru/

MHororpasHuKu
https://resh.edu.ru/
56 ITousitre 00 06BEME http://videoportal.rcokoit.ru/
https://resh.edu.ru/
57 OOBEM IIMPaMHUJIBI http://videoportal.rcokoit.ru/
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58 O0BEM IHpaMuIbI 1 http://videoportal.rcokoit.ru/
https://resh.edu.ru/
59 O0BEM IHpaMuIbI 1 http://videoportal.rcokoit.ru/
https://resh.edu.ru/
60 O0BEM TIHpaMuIbI 1 http://videoportal.rcokoit.ru/
https://resh.edu.ru/
61 O0BEM TIPU3MBI 1 http://videoportal.rcokoit.ru/
https://resh.edu.ru/
62 O0BEM TIPU3MBI 1 http://videoportal.rcokoit.ru/
https://resh.edu.ru/
63 O0BEM TIPU3MBI 1 http://videoportal.rcokoit.ru/
64 KonrponbHas padora no teme "OObEMBI 1
MHOTOI'PaHHHUKOB"
HOBTOP@‘HI/IG, 000011eHNEe cHCTeMaTH3ALHA httos://urok. 1c.ru/
65 3HaHuil. [locTpoeHue ceueHuii B 1 _Di‘ -
http://fcior.edu.ru
MHOTOIrpaHHUKE
[ToBTOpeHnue, 0000IIeHIE CHCTEMATH3AIIHS https://urok.1c.ru/
66 o 1 T
3HAHHH. http://fcior.edu.ru
67 HTorosas KOHTpOJbHas paboTa 1
[ToBTOpeHnue, 0000IIEHIE CHCTEMATH3AIIHS https://urok.1c.ru/
68 N 1 .
3HAHHUN http://fcior.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68
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11 KJIACC

KoauyecTBo yacoB Jara JyekTpoHHbIE HUGPOBHIE
T
Ne i/ Tema ypoka KonTposbubie IpakTuyeckue oOpa3oBaTe/ibHbIE
Bcero H3yYeHUs
padoThI padoThI pecypcbl

1 Cdepa u map: UeHTp, paguyc, TuameTp; 1 https://urok.1c.ru/
IUTONIAIb TOBEPXHOCTH C(epHI http://fcior.edu.ru
B3aunmnoe pacronioxenue chepsl 1 https://resh.edu.ru/

2 TUTOCKOCTH; KacaTelbHask INIOCKOCTE K Cdepe; 1 http://videoportal.rcokoit.ru/
IUIOIIAAb Cheph
WzobpakeHne cdepsl, mapa Ha IIOCKOCTH. https://r_esh.edu.ru/ .

3 ’ 1 http://videoportal.rcokoit.ru/
CeueHus mapa
HunuHapudeckas MOBEpXHOCTh, 00pa3yolne https://r.eSh'Edu'rU/ .

4 & 1 http://videoportal.rcokoit.ru/
1 OCh HNUJIMHAPUYICCKOU MMOBEPXHOCTHU
[{uuHap: OCHOBAaHUS U GOKOBast https://resh.edu.ru/

5 MMOBEPXHOCTh, 00pa3ymolasi U 0Ch; IIIONIAIb 1 http://videoportal.rcokoit.ru/
OOKOBOi ¥ MOJHOW TIOBEPXHOCTH
N3o0pakeHne muIuHApa Ha MIOCKOCTH. https://r.esh.edu.ru/ .

6 . 1 http://videoportal.rcokoit.ru/
Pa3pépTra nunuuapa. CedeHns MUINHIPA
Konnueckas moBepXHOCTB, 00pa3yroIIue https://r_esh.edu.ru/ .

7 N ’ 1 http://videoportal.rcokoit.ru/
KOHHYECKOW TIOBEPXHOCTH, OCh M BepIIHHA
Konyc: ocHOBaHue 1 BepIinHa, 006pas3yromas u https://resh.edu.ru/

8 0Chb; TUIOIAAL OOKOBOM M MOJIHOM 1 http://videoportal.rcokoit.ru/
MTOBEPXHOCTH
Ycedu€HHbIi KOHYC: 00pa3yIoNIne U BHICOTA; https;/lrESh'edu'rUI .

9 ’ 1 http://videoportal.rcokoit.ru/
OCHOBaHHUS ¥ OOKOBasi IOBEPXHOCTh
N3o0pakeHne KOHyca Ha MIOCKOCTH. https://r_esh.edu.ru/ .

10 . 1 http://videoportal.rcokoit.ru/
Pa3pépTra. CeueHns KoHyca

11 KomGuHAIMs Te)I BpallleHus 1 1 https://resh.edu.ru/
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MHOTOIpaHHUKOB

http://videoportal.rcokoit.ru/

MHOTrorpaHHUK, ONIMCAHHBIN OKOJIO cepsl;

https://resh.edu.ru/

12 cdepa, BIHCaHHAs B MHOTOTPAaHHUK HJIH B http://videoportal.rcokoit.ru/
TEJO BpaIleHUs
. . https://resh.edu.ru/
II 6 00 .0 - .
13 OH,_HTHe 00 ODBEME. LICHOBHBIE CROHCTEA http://videoportal.rcokoit.ru/
00BEMOB TEN
https://resh.edu.ru/
14 O0BEM NMITHHIPA, KOHYCa http://videoportal.rcokoit.ru/
https://resh.edu.ru/
15 O6bBEM T1apa 1 mIomaab chepst http://videoportal.rcokoit.ru/
[TomoOHbIe TEIa B IPOCTPAHCTEE. https://resh.edu.ru/
16 COOTHOIICHUS MEKIY TUIOMIAIIMHU http://videoportal.rcokoit.ru/
MMOBEPXHOCTEH, 00BEMaMHU TOAOOHBIX TEI
17 Konrponbnas padora o temam "Tena
Bpamenus" u "O0beMsl Ten"
https://resh.edu.ru/
18 BekTop Ha IIOCKOCTH | B IIPOCTPAHCTBE http://videoportal.rcokoit.ru/
https://resh.edu.ru/
19 Cli0o)XKeHNEe U BHIYUTAHUE BEKTOPOB http://videoportal.rcokoit.ru/
https://resh.edu.ru/
20 YMHOXKEHHE BEKTOpa Ha YHCIIO0 http://videoportal.rcokoit.ru/
Paznosxenue BexTopa 1o Tpém https://resh.edu.ru/
21 HEKOMIUTaHApHBIM BekTopaMm. [IpaBuio http://videoportal.rcokoit.ru/
mapauiesieune1a
Pemenue 3amad, CBsI3aHHBIX C MPHUMEHCHHEM https://Ijesh.edu.ru/ .
22 N N http://videoportal.rcokoit.ru/
MIPaBUJI JCHCTBUH C BEKTOpaMHU
23 [psiMoyrospHas cucTeMa KOOPAWHAT B hitps: //resh.edu.ru/

http://videoportal.rcokoit.ru/
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npocTpancTBe. KoopamHaTH BEKTOpA.
[Ipocreiiue 3a1auu B KOOpAXHATAX

VYron mexay Bekropamu. CKaJIspHOE

https://resh.edu.ru/

24 1 http://videoportal.rcokoit.ru/
MIPOMU3BEACHNE BEKTOPOB
Brruncnenue yrioB MexIy IpSMBIMU U https://r_esh.edu.ru/ .

25 1 http://videoportal.rcokoit.ru/
IUIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBII METOA TIPH https;//r.ESh'edu'rUI .

26 1 http://videoportal.rcokoit.ru/
PEILICHNH T€OMETPUUCCKHX 3a1ad

97 KontpomnpHas pabota mo Teme "BekTopsl 1
KOOpJMHATHI B IPOCTpaHCTBE"
[ToBTOpeHue, 0000IIEeHNE U CHCTEMATH3AIH https;//r.ESh'edu'rUI .

28 . ’ 1 http://videoportal.rcokoit.ru/
3HAHUH
[oBTOpenue, 0000IIEeHNE U CHCTEMAaTH3AIUL https://resh.edu.ru/

29 sHaHWi. OCHOBHBIE QHUTYPHI, PAKTHI, TEOPEMBI 1 http://videoportal.rcokoit.ru/
Kypca IUNITaHUMETPHU
IToBTOpenue. 3aauu MIAHUMETPUH U METO/IBI https;/lr_eSh'Edu'rUI .

30 1 http://videoportal.rcokoit.ru/
UX peIeHUs
IToBTopenue. 3aiauu MIAHUMETPUH U METO/IBI https:/lreSh'edu'rU/ .

31 1 http://videoportal.rcokoit.ru/
UX peLIeHUs

32 IMosTopenue. OCHOBHBIE GUTYPHI, (HAKTHI, 1 https://resh.edu.ru/
TEOpEMBI Kypca CTEpEOMEeTPUH

33 Hrorosast KoHTpoJIbHAs paboTa 1

34 IToBTOpenue, 06001IEHNE U CHCTEMATU3AITUS 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Maremartuka: anrebpa U Hayajla MATeMaTHYECKOro aHaln3a, reometpus. ['eomerpust, 10-11
knaccel/ Atanacsa JI.C., byry3os B.®., Kagomnes C.b. u npyrue, AkipionepHOe 00IIECTBO

«3narensctBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. Maremaruxka. leomerpust: 10-11 — e knaccel: 6a30BbIil ypOBEHS:
yuebnuk/JI. C. Atanacsn, B. @. byry3zos, C. b. Kagomues — M.:
[Ipocsemenue, 2023
2. KonTponbsHo-uzmeputensubsie Matepuaisl. ['eomerpus. 10-11 xkmace/Cocr.
A. H. Pypykun. — 2-e uzn., nepepad. — M.: BAKO, 2020
3. qunaktuueckue Matepuaisl mo reomerpuu s 10-11 kmacca/ 3uB b. T.. —

2-e u3n. — M.: IIpocsemenue. 2019

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.ru/

https://infourok.ru/

https://fipi.ru/

https://uchi.ru/

http://videoportal.rcokoit.ru/
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: PEKTOp HIKOJIBI
2 H.B HEe[oBa

" B IaHHOM JIOKyMeHTe

“H CKPEIUICHO N€YaThio
222 ieTD.

IPOHYMEPOBAHO, IPOIIHTO |




