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IosscHUTEBLHAA 3ANUCKA

PaGowass mporpamma mo reomerpum s 11 Kilacca cocTaBieHa Ha OCHOBE CIICAYIOIIMX

HOPMAaTUBHO- IPABOBBIX TOKYMCHTOB:

1. ®denepanbubiii 3ak0H Poccuiickoit deneparuu ot 29 aexadpst 2012 1. Ne 279-d3 «O6
oOpa3zoBanun B Poccuiickoit denepannn»

2. Tlpukaz MunucrepctBa oOpa3oBaHusi W Hayku P® ot 17.05.2012r. Ned413 «OO0
yTBepXKIeHUH (eAepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPEIHETO
(momHOTO) OOmIEro OoOpa3oBanus (¢ w3MeHeHHsMH OT 29.06.2017r., mpuka3 MwuHHCTEpPCTBA
oOpa3zoBanus 1 Hayku PO Ne613)

3.  OcHoBHasg oOpa3oBarenbHas MporpaMma cpegHero oomero obOpaszoBanus YOY
«I"oponenckas [IpaBocinaBHast THMHA3UA»

4.  Yuyeonsrnii ian YOV «"oponeHckas [IpaBociaBHasi THMHA3HS

5.  ®depepanbHBII IIEpeUYeHb YYCOHUKOB, PEKOMEHYEMBIX K UCIIOIB30BAHUIO TIPU Pean3aiun
HUMEIOIIUX TOCYIaPCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTeIbHBIX MPOrPaMM HaYaIbHOTO OOIIETO,
OCHOBHOTO 00111eT0, cpefHero o01iero oopazosanus (ot 28.12.2018r.)

6.  Konmemnmus pazputus maTemaTuieckoro oopazoBanus (Pacmopsixenue [1paButensctea PO
ot 24.12.2013 roga Ne 2506-p)

Mecrto mpeamera B yueOHOM ILJIaHE.

Cornacao ®denepanpHoMy Oa3MCHOMY yueOHOMY TUTaHy, Ha U3ydeHue npeameta «I'eoMeTpus» B
11 kmacce OTBOAUTCS 2 yaca B Henmenro, 68 yacoB B rof. YueOHHK ['eomerpust 10-11 kmacc:
y4eOHMK Juisi obOmieoOpasoBarenbHbix yupexxaenuit / JI.C. AranacsiH, B.®. Byry3os, C.b.
Kanomues u ap. — 19-e uza. - M.: [Ipocsemenue, 2020.

O0mas xapakTepucTuKa y4e0HOro Kypca

MareMaTka WrpaeT BaXXHYIO pPOJb B o0Omel cucreme oOpazoBaHus. Hapsgy c
o0ecrieyeHHeM BBICOKOW MaTeMaTHMYECKOW MOJATOTOBKM y4allluXcs, KOTOphIe B JajbHEUIIEM B
cBoel TPOo(decCHOHATBHON ACATENHHOCTH OyIyT TOJIb30BAaThCS MAaTEMAaTUKOW, BaKHEHIIEH
3ajaueii  oOyueHUs sBiIsSeTCSs oOOecreueHHe HEKOTOPOro TapaHTUPOBAHHOTO  YPOBHS
MaTE€MaTUYeCKON MOArOTOBKHM BCEX IIKOJIBHUKOB HE3aBUCHMO OT CIIELHUAIBHOCTH, KOTOPYIO JIU
u30epyT B JanbHelmem. /[ mpoayKTUBHON AESITENbHOCTH B COBPEMEHHOM MH(OPMALMOHHOM
Mupe TpedyeTcsl JOCTATOYHO MpOYHas MaTeMaTHyeckas MOAroToBKa. MareMaTHka, JaBHO CTaB
SI3BIKOM HaYKHM M TEXHHUKH, B HACTOAILEE BPEMS BCE IHMPE IIPOHUKAET B IOBCEIHEBHYIO KU3Hb U
OOMXO/IHBIN S3bIK, BHEIPAETCS B TPAIUIIMOHHO JAaJICKUE OT Hee 00JIacTH.

Hesan 1 3a1aun y4eOHOro Kypca:

N3ydyenne maremMaTuku B cTapliel mIKoje Ha 0a30BOM YpPOBHE HAMPABICHO HA JOCTH)KCHUE
CIEAYIOUIUX LEIEH:

"l ¢opMupoBaHUE MpEACTABICHUN O MaTeMaTHKE KaK YHHUBEPCAJIHHOM SI3bIKE HAYKH, CPEICTBE
MOJICIIMPOBAHMS SIBICHUI U MPOLIECCOB, 00 UESIX U METOIaX MAaTEeMaTHKH;
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] pa3BUTHE JIOTHUECKOTO MBINUICHUS, POCTPAHCTBEHHOTO BOOOpAXXEHUS, alrOPUTMHUYECKOM
KYJBTYpbl, KPHTUYHOCTH MBILIUIEHUS] HA YPOBHE, HEOOXOJMMOM JJIs1 OOy4EeHHs B BBICILIEH ILIKOJIE
10 COOTBETCTBYIOIICH CIEIMaTbHOCTH, B OyayIel mpodeccnoHaIbHOM eI TeTbHOCTH;

U] OBIaJICHWE MAaTEMATUYECKHMMH 3HAHUSMU W YMEHHSMH, HEOOXOIUMBIMH B ITOBCEIHEBHOU
JKU3HHU, OJId U3YUCHUS MIKOJBbHBIX CCTCCTBCHHOHAYYHBIX JUCHUIIIIMH Ha 633OBOM YPOBHE, IJIs
MOJIyYeHHUs] 00pa3oBaHUs B 00JIACTAX, HE TpeOyrommMX yriayOJeHHONM MaTeMaTHudecKou
MOJITOTOBKH;

| BOCIIUTaHUE CPEJICTBAMHM MATEMATUKH KYyJIbTYPbl JUYHOCTH: OTHOIIEHMS] K MaTeMaTUKE Kak
YacTH OOIIeUeIOBEYeCKOM KyJIbTYphl: 3HAaKOMCTBO C HCTOpHUEH pa3BUTHS MaTeMaTHKW,
9BOJIIOLIMEH MAaTEMATUYECKUX HJIEH, MOHUMaHKs 3HAYUMOCTH MaTEMAaTUKU JJIsi OOILECTBEHHOTO
nporpecca.

] B xomae OCBOGHHSI COJAEPKAHUS MaTeMaTHYECKOrO OOpa3oBaHMS Y4YaIMecs OBIIA/IEBAIOT
pa3HooOpa3HBIMU CIIOCOOAMU AEATEIBHOCTH, TPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

'] TIOCTpPOEHUS W UCCIEIOBaHMS MaTeMAaTUYECKUX MOJeNeld [UIsl ONUCAHUS W peIlleHUs
OPUKIAAHBIX 33734, 3a/Ja4 W3 CMEXHBIX JUCUUIUIMH; BBIIOJHEHHS W CAMOCTOSTEIHLHOTO
COCTaBJICHUS AITOPUTMUYECKUX MPEANUCAHUNA U MHCTPYKUUNA Ha MaTeMaTH4YeCKOM MaTepuale;
BBITIOJIHEHHS PACYETOB MPAKTUUECKOT0 XapaKTepa; MCIOJIb30BAaHMs MaTeMaTHYeCcKuX (GopMmyn u
CaMOCTOSITEILHOTO COCTaBJeHUs (OpPMYyJT Ha OCHOBE OOOOIIEHHS YaCTHBIX CJIy4aeB u
HKCIIEPUMEHTA; CAMOCTOSTENbHOW pabOThl C HWCTOYHMKAMHU HHQOpManuu, o00OIIeHus Hu
CUCTEMAaTH3alMK MOJy4eHHON HH(OpPMAaLUK, HHTETPUPOBAHUSI €€ B JINYHBIN OIBIT; MPOBEICHUS
JIOKa3aTeIbHbBIX PACCYKICHUHN, JIOTHYECKOT0 0OOCHOBAHUS BBIBOJIOB, PA3TUUEHUS JOKA3aHHBIX U
HEJOKAa3aHHBIX  YTBEPXKJIEHUH, AapryMEHTHUPOBAHHBIX H  SMOIMOHAIBHO  yOEIUTENbHBIX
CYXKJICHU;

Conep:xxanue 00pa3oBaHus
KoopauHatbl 1 BeKTOPbI

Bekropel. Monyne BekTopa. PaBeHCTBO BeKTOpOB. Cll0KE€HHUE BEKTOPOB U YMHOMXKEHHE
BeKTOpa Ha yucio. KoinHeapHble BEeKTOphI. PasnojkeHne BeKTopa Mo ABYM HEKOJUIMHEApHBIM
BekTopaMm. KoMmrutanapHsie BeKTOpbl. Pa3noxeHue no TpeM HeKOMIUIaHAPHBIM BEKTOPaM.

JlexapToBbI KOOPIMHATHI B MpocTpaHCcTBe. DOpMYyIa pacCTOSHUS MEXAY ABYMS TOUKaMH.
VYpaBHenue cdepsl 1 mockoctd. Koopannatel Bekropa. CBsi3b MEXKIAY KOOpPAUHATAMU BEKTOPOB
u KoopauHaTtaMu ToueK. [Ipocreitmme 3amaum B KoopauHatax. CkajasipHO€ NPOU3BEICHHUE
BeKkTOpoB. KomnuHeapHble BekTOpbl. PasnojkeHue BekTopa IO JBYM HEKOJUIMHEAPHBIM
BekTOopaM. Komruianapasle BEKTOphl. PasiiokeHue BEKTOpa IO TpPEeM HEKOMIUIaHAPHBIM
BEKTOpaM.

TeJia 1 MOBEPXHOCTH BpaICHHUS

Hunuaap m koHyc. YcedeHHBIM KOHYc. OCHOBaHHWE, BBICOTa, OOKOBas IMOBEPXHOCTb,
oOpa3yromas, pa3BepTka. OceBble ceueHUss U CEUYeHMs], MapajienbHble ocHOBaHuio. lllap u
cdepa, ux ceuenus. KacarenpHas miuockocth k cdepe. Cdepa, BIucaHHAas B MHOTOTPAHHUK,
cdepa, onrcaHHas OKOJIO MHOTOTPaHHUKA.

O0bembl TeJ1 U IVIOMIAAH UX TOBEPXHOCTEH

[TonsiTue 06 o6beme Tenma. OTHOIIEHHE 00BEMOB MTOA00HBIX Tell. DopMyIiel 00beMa Ky0a,
napajieNienumnena, npu3Mbel, nwinHapa. @opMynel 00bemMa mUpaMuabl U KoHyca. DopmyIisl
IUTOIAM MTOBEPXHOCTEN IMIIMH/pA U KoHyca. Dopmyna oobema mapa 1 ionaam cheps.



JIBHaKeHMSI
[lenTpanbHas, oceBas U 3epkaibHas cuMMmeTpus. [lapamienbHbiil nepeHoc.

TeMaTnuyeckoe IVIAHKPOBAHUE Y4eOHOT0 MaTepUaJia

[y

IToBTOpenue kypca reomerpuu 10 kiaacca (2 yaca).
2. O0bembl Tea (19 yacoB). O0BEM PAMOYTOJIBHOTO Mapajuienenuneaa. O0beMbI MPSIMOM

npu3Mbl U nuauHApa. O0beMbl HAKIIOHHOW MPU3MBIL, MUpaMUAbl U KoHyca. O0beM mapa
U momaaps cheprl. OOBEMBI IAPOBOTO CETMEHTA, IIAPOBOTO CJIOS M IIAPOBOTO CEKTOPA.

OcHoBHasl 11eJ1b — BBECTH MOHATHE 00beMa Telsla U BHIBECTH (OPMYIIbI 1711 BBIYMCICHHUS 00HEMOB
OCHOBHBIX MHOTOTPaHHUKOB M KPYTJIBIX TEJI, U3yUYEHHBIX B KypCe€ CTEPEOMETPUHU.

3. Bexkrtopsl B npocTpancTie (6 yacos).

4. Metoa xoopauHaT B mpoctpaHcTBe. JIBmikeHusi (15 yacoB). Koopaunatel Touku u
KoopAuHaThl BekTopa. CkansipHOe NpPOM3BEICHHE BEKTOPOB. YpasHenue niockocmu.
HBwxenus. [Ipeoopazosanue nodobus.

OcHoBHast 1enb — CHOPMHPOBATH YMEHHE YYAIIMXCS TNPUMEHITh BEKTOPHO —

KOOpIIPIHaTHBIfI MCTOA K PCHICHUIO 3aJa4 Ha BbIYHUCIICHUC YIJIOB MCXKAY IMPAMBIMHU U
IIJIOCKOCTAMU U paCCTOSIHI/II\/'I MCXKAY ABYMS TOYKaMU, OT TOYKHU OO IJIOCKOCTHU.
5. Hekxortopble cBeeHus mo njaaHomerpuu (12 yacos).
6. Urorosoe mosropenne. UTorosasi KOHTposibHasi padora. Pemenue 3axau. 13 yacos.
7. PesepB (1 uac).
Y4eOHO-TeMaTHYCCKMH IJIAH

B coorBercTBUM ¢ YueOHBIM TuTaHOM IKOJBI Ha 2023— 2024rr., manHas pabodas
nporpaMma paccuntana Ha 68 yacoB (34 yueOHbIe Henenn). B mporpamme, Ha OCHOBE KOTOPOU
cocTaBiieHa pabodyas mporpamma, Ha U3ydeHHe Kypca « ['eomerpun » oTBoautcs 68 yacoB ( 2
yaca B Hezxeno ). Ha MtoroBoe noBTopeHnue kypca reomerpun orBoautcs 13 4. Peseps 1 wac.
Takoe pacnpenenenue TeM yueOHOTo Kypca HanOoJiee mpueMIIeMo I U3yUYeHHUs.

Tema KosmuectBo yacos KosmuectBo
KOHTPOJIbHBIX padoT

IToBTOpenue kypca reomerpuu 10 2
KJjlacca
OOBbeMEI Tel 19 2
BekTopsl B mpocTpaHCTBE 6 1
Meroz K0OpAUHAT B IPOCTPAHCTBE. 15 2
JBrkeHUS
Hexotopsle cBeieHNs 10 IIJIaHOMETPUH 12
Nrtorosoe nosropenue. Mtorosas 14 1
arrecranus. Peseps.
Hmozo 68 6

Konu4yecTBO KOHTPOIBHBIX PaboT — 6, M3 KOTOPHIX 5 TeMaTUYECKUX U 1 uTorosas.
TpeOoBaHus K yPOBHIO MOATOTOBKH yyamuxcsa 11 kiaacca.
B pe3yabTare usyyennss MateMaTuku B 11 Kiacce y4eHHMK J0JIKEH

3HATL/IOHUMATL:




® 3HAYCHHE MATEMAaTHYCCKOW HAYKH JUIs pElIeHU 3a7a4, BOSHUKAIOIIUX B TCOPUH U MTPAKTUKE;
IIUPOTY W OTPAHMYCHHOCTh TIPUMCHEHHS MAaTeMAaTHMYeCKHMX METOJOB K aHaIu3y |
WCCJICIOBAHMIO TIPOIIECCOB U SIBJICHHUI B IPUPOJC U OOIIECTBE;

e 3HaueHHE MPAKTHUKU U BONPOCOB, BO3HUKAIOIIUX B CAMOM MaTeMaTHKe, UIsi (JOPMHUPOBAHUS U
pa3BUTHUS MaTEMAaTUYECKON HAYKU;

® HICHU paCHIUPCHUA YHUCIOBBIX MHOKCCTB KaK crocoba NOCTPOCHUA HOBOTO MATCMATHYCCKOI'O
arrapara JJisd pCIICHUA NPAaKTUYCCKUX 3a/la4 U BHYTPCHHHX 3a/la4 MAaTCMAaTUKH,

e 3HayeHWe WHJEeH, METOJOB M pe3ylbTaTOB aidredpbl M MaTeMaTUYeCKOTO aHajlu3a s
MOCTPOEHUS MOJIEJICH peaTIbHBIX MTPOIIECCOB U CUTYaIIHH;

® YHHUBEPCAIbHBIM  XapakTep 3aKOHOB JIOTMKM MAaTeMaTHYECKHX  pPacCyKIEHHH, HX
NPUMEHUMOCTbD B PA3JIMUYHBIX 00JIACTSAX YEJIOBEUECKOM JIEATEIIbHOCTH;

® DA3JINIucC TpCGOBaHHfI, MNPCABABIACMBIX K JOKA3aTCIILCTBAM B MATCMATUKEC, CCTCCTBCHHBIX,
CONNAJIBHO-3KOHOMHUYCCKUX U T'YMAHUTAPHBIX HAYKAX, HA ITPAKTUKE,

® pPOJIb aKCMOMATHKHW B MaTE€MaTHKE; BO3MOXHOCTh TMOCTPOCHHUS MaTEMaTHYECKHUX TEOPUU Ha
AKCMOMAaTHYECKOW OCHOBE; 3HAYCHHE aKCHMOMATHKHU JUIsl JAPYTUX OOJlacTeld 3HAHUS WU IS
MIPaKTHUKH;

® BEPOSTHOCTHBIX XapaKTep Pa3IMYHBIX MPOIECCOB M 3aKOHOMEPHOCTEH OKpYKAIOIIEro MUpA.
3HAYCHHE MAaTEeMaTHYCCKON HAYKH JIJIsl PEIICHUS 3a/1a4, BOSHUKAIOIINX B TEOPUU M TIPAKTHUKE;
IIUPOTY U B TO KE BPEMS OTPAHUUEHHOCTh TPUMEHEHUSI MAaTEMAaTUYECKIX METOIOB K aHATU3Y
Y UCCJICIOBAHMIO TIPOIIECCOB U SIBJICHUN B MPUPOJIC U OOIIECTBE;

Hcnoabsyembrii YMK

1. Teomerpus, 10-11: VYueb. s oOmeobpasoBar. yupexnaenuit/ JI.C.ArtanacsH,
B.®.byry3o0s, C.b.Kanomues u np. — M.: IIpocsewmenue, 2020.

2. b.I'. 3uB. /lunaktuueckue marepuaisl o reomerpuu mig 11 kimacca. - M.: [Ipocsenienue,
2011.

3. C.M. CaaksH, B.®. byry30B. M3yuenue reomerpuu B 10-11 knaccax. Kaura ansg yuurens.
- M.:Ilpocsemenue. 2017

4. B.A. Sposenko [loypounsie pazpabotku 1o reomerpuu. JuddepeHmpoBaHHbIid MOIX01I,
11 kmacc. - M.: BAKO. 2022

5. A.Il. Epmosa, B.B. IN'omo6oponpko. Marematrnka. YCTHBIE NMPOBEPOUYHBIE W 3a4ETHBHIC
pabotsl. YcTtHas reomerpus. 10-11 kmacesl. - M.: MJIEKCA. 2015

JonosHuTeIbHAS JUTEPATYPA A YUUTEJIS:

[TpumepHbIe porpamMmbl Ha ocHOBe DeiepabHOr0 KOMIIOHEHTA TOCYIapCTBEHHOTO CTaHIapTa
OCHOBHOT'O M CpeHET0 (IOJIHOr0) 0011ero o0pa3oBaHusl / MUHUCTEPCTBO 00pa30BaHMS U HAYKH
Poccuiickoit ®enepamuu.- M.: 2017-44c.

2. bobkosa JL.I'. Kak coctaButh pabouyio nporpamMmy 1o yueOHoi aucuuruinie: Metoaudyeckue
pexomenaanuu.-2-e uznanue ,jgom. /UITKulIPO Kypranckoit nobnactu.-Kypran , 2015,-42c.



3. bo6kosa JI.I'.,Kypanosa H.JI., Brmacosa C.II., [IpoexktupoBanue paboueit mporpamMmsI 1o
matematrke / UTIKulIPOT Kyprauckoii o6nactu.- Kypran, 2016r.-34c

Jns yuenuka:

1. bo6posckas A.B. Ilpaktukym mo crepeomerpun. [locodue s yqamuxcs . u3n.4,
JIOTIOJTHEHHOE U mepepadotanHoe 2016-52c.

2. Qynaumua FO.I1. KoHTponbHbIe paboThI 1o TeoMeTpuu - M.: Dk3amen 2019.

3. Maremaruka . moaroroka k EI'2-2023r: yueOHO-TpeHUPOBOYHBIE TECTHI/ IO pel.
®.D.JIpicenko C.10. KymabyxoBo- Poctos v//l.:Jlernon, 2023.

JlomoJIHUTeIbHAS JIUTepPaTypa AJs yYaluXxcs:

1. Jopodeen I'.B. Marematuka 11 knacc: cOOpHUK 3aJaHUA AJIst TPOBEACHUANIMCEMEHHOTO
sK3aMeHa 3a Kypc cpeaneii mkoinbl/ I.B. Jlopodees , I.K. Mypasun, E.A. Cenosa. -M: Jlpoda,
2018.

2. 3uB b.I'. 3agaun no reomerpun: nocodue i yyamuxcs 7-11 kinaccos
o0mieo0pa3oBarenbHbIX yupexaenuid. - M.: [Ipocsemenne, 2013r.

3. IIporpaMmMHoO-nIefaroru4ecKue CpeicTBa, peajausyemMblie ¢ IOMOIIbI0 KOMIbIOTEPA.
CJl «Marematuka. 5-11 kiacc. [Ipaktukym»

4. lilndpossbie odpazoBarenbHblie pecypcebl(LIOP) 1151 nmoaaep:kku moaAroToBKu
IIKOJIbHUKOB.

1. UadopmanmoHHO-TTOMCKOBAs cUcTeMa caMoobOpa3oBaHusi- Pexxum nocrymna http://uztest.ru
2. NndopmannoHHO-TIOMCKOBas cucTema 3anaun — Pexxum nocrymna —http://zadachi.mccme.ru

3. Maremaruka A1 HOCTYHAloIKX B By3bl. — Pexkxum goctyna http:// www/matematika.agava.ru

4. "CeTrp TBOpYECKUX yUHTEIEH" www.it-n.ru.

5. NHTepakTrBHOE O0yUeHHE Ha YpOKaX MaTeMaTHKH [ DJIEKTPOHHBIN pecypc].
http://pedsovet.org/component/option.




Kanenoapno - memamuueckoe nnanuposanue, I eomempus 11 knacc

Ne n/m Tema ypoka Ko.u1-Bo yacos DJIeMeHThI COJePKAHMUA IIpumeuyanue
1-2 TToBTOpenue kypca reometpun 10 kmacca 2 BcroMHUTE OCHOBHBIE OTIpECIICHUS, TIOHATHS U POPMYIIBI Kypca reomerpuu 10
knacca. [Ipopemniate 6a30BbIe 3a1a4H 110 TEME « Bekropsl B
MIPOCTPAHCTBE »
Oo6bembl Te1 — 19 yacoB
3 TTonstue o6bemMa. OObEM MPSIMOYTOIHHOTO 1
napajureNienure 1a [Tonstue oopema. CBoiicTBO 00beMOB. Teopema u cieicTBHE 00 0ObeMe
4 Pemrenue 3aga4d o teme «O0beM 1 MIPSIMOYTOJIBHOTO Mapajurenenunena. Teopema 00 o0beMe IpsIMOi TPU3MBIL.
MPSIMOYTOJIBHOTO TapaJiieIeTUIea Dopmyna odpeMa psimoit ipu3MeL. Teopema 06 o0veme mumuHapa. Popmya
— o0bema unmuHapa. OcHOBHAs (popMylia BRIYHCICHUS 00BEMOB C TOMOIIBIO
> ObBem mpamoli IpH3MEL 1 ompeeneHHoro uaTerpana. Teopema 006 o0beMe HaKIIOHHOM mpu3Mbl. Dopmyia
00beMa HAKIOHHOM mpu3Mbl. Teopema 00 o0beMe nupamuzpl. Dopmyrna o0bema
6 Obrem manmHpa 1 nupamuabl. @opmyna oobeMa yceueHHOW nupamMuisl. Teopema 00 oobeme
— konyca. ®opmyna oobeMa KoHyca. DopMyiia 00beMa YCEUSHHOTO KOHYCA.
7 Pemrenue 3apa4 o teme «OO0bEeMBbI IPSIMO 1
MPH3MBI U IITHHIPA
8 Brrunciienue 06eMOB TEJ ¢ TOMOIIBIO 1
OTIPENICIICHHOTO MHTErpaia
9 O0BeM HaKIIOHHOW TPU3MBI 1
10 O0bEeMbI THPAMUIBI 1
11-12 O0beM KoHyCa 2
13 Pemenue 3a1a4d Ha TeMy «O0BEM KOHYCa» 1
14 Koumponvuasn pavoma Ne 1 «O6vemut 1
IIpamoyzonvhnozo napannenenuneoa,
NPAMOIU RPU3MBL U YUTUHOPAY
15 O06beM mapa 1
16-17 O0BbeMBI IapOBOTO CErMEHTA, IIIAPOBOTO 2
CJIOS M IIAPOBOTO CEKTOpa
18 [Tnomans cheps 1
19 Pemenue 3a1a4 Ha MHOTOTPaHHUKH, 1




LJTMHJP, KOHYC U 1Iap

20 Kontpoasnast padora Ne2 «Oobem mapa u | 1
JI0mAa b cepbn»
BekTopnl B mpocTpancTBe (6 4acoB)
21 ITonsarue BexTopa. PaBeHCTBO BEKTOPOB 1 IonsaTue NpsIMOYroabHOI CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE, KOOPAUHAT
22 CroxeHue 1 BelYMTaHue BeKTopoB. Cymma 1 TOYKH, KOOPAMHAT BEKTOPA, Pa3JI0KEHHE BEKTOPA 110 KOOPJMHATHBIM BEKTOPaM i,
HECKOJIbKUX BEKTOPOB J, k. IlonaTrne pagnyc- BEeKTOpa TOUYKK MPOCTpaHCTBA. KoopanHaTh! cepequHb
23 YMHOKE€HHE BEKTOPA Ha YHUCIIO 1 OTpe3Ka. Beluncienue AjmHbl BEKTOpA 110 €70 KOOPAWHATaM, PACCTOSHUS MEXAY
24 Kommnnanapusie Bextopa. IlpaBuno 1 ABYMA TOYKaAMH.
napaJuleenunea
25 Paznoxenne BeKTopa 1o TpeM 1
HEKOMIIIAHAPHBIM BEKTOpaM
26 CamocTrosTenpHas pabota 10 TeMe 1
«KommranapHBIe BEKTOPBI»
Metoa koopauHaT B npocTpancTie. /IBuskenus (15 yacos)
27 IIpsamoyronpHas cucremMa KOOpIMHAT B 1 [TonsTue yrina mexxy Bektopamu. Haxoxxnenue yriia Mexy BEKTOpaMu 110 UX
IIPOCTPAHCTB koopauHaTaM. [IoHsATHE CKaIAPHOTO MPON3BEACHHS BEKTOPOB. J[Be (hopMmyisl
28-29 | KoopnuHathl BEKTOpa 2 HaXOXXICHUS CKAISIPHOTO NMPON3BeeHNS BeKTOpoB. OCHOBHBIE CBOICTBA
30 CBs13b MEXK Iy KOOPIMHATAMU BEKTOPOB 1 CKJISIPHOTO TPOU3BEJICHNSI BEKTOPOB. VCHONB30BaHUE CKAJIIPHOTO TIPOU3BENICHHUS
KOOPAMHATAMH TOUYEK BEKTOPOB IIPY PEILCHNH 3a]1a4 Ha BHIYUCICHUE YIJIOB MEXIY JIIBYMS IPSIMBIMHU,
31-32 Pemrenue npoctedmmx 3a1ad B KOOpAWHATaX | 2 MEXIY IPAMOM U IIOCKOCTBIO.
33 Konumponvnas paboma Ne3 no meme 1
«Koopounamovl mouxku u Koopounamal
6eKMopa»
34 Yrom Mex Iy BEKTOpaMu 1
35 CkansipHoe MPOU3BEACHUE BEKTOPOB 1
36-37 | BeruuciaeHue yrioB MEKIY NPSMBIMU U 2
IJIOCKOCTAMU
38 IlentpanpHas cummeTpus. OceBast 1
CUMMETPUSA
39 3epkanbHas cumMmeTpus. [lapamnenpaeii | 1
epeHoc
40 Pemenue 3aka3 o teme «/[BrkeHUsD» 1
41 KoutponbHas pabora Ne4 o Teme 1

«/IBrxeHus»




HexoTopble cBegeHus u3 miiaHoMerpuu (12 yacon)

42-45 Vrisl ¥ OTpe3Ky, CBA3aHHBIE C OKPYKHOCTBIO. | 4 O06o001eHne Kypca reoMeTpHu.
Pemenue tpeyronsHuka. Biucanssiii u
OIMCAHHBIN YeTHIPEXYToabHUK. TeopeMsbl 0
Menuane; ouccexrpuce. ©opMyIIbl IIIOMA LK
TpPEYTOJIbHHKA.

46 [lepreHINKYIAPHOCTE U TAPATUICTEHOCTD 1
MPSAMBIX U IIIOCKOCTEH. Teopema o Tpéx
neprieHAnKyspax. @opmyna I'epona. 3amada
Diinepa.

47-48 Merto1 KOOPAUHAT B IPOCTPAHCTRBE. 2
PaccrosiHue MeXy MpSMBIMH, IPSIMOH 1
10cKOCThI0. Teopembl Menenast u UeBsl

49-52 Onnunc, runepbona u napadona. Penenue 4
3a1a4

53 3auer no Teme «HekoTopsle cBeneHus U3 1
[UIAHOMETPUI

IosTopenne (13 yacoB)

54-58 | 3amaun mist noarotosku k EI'D 5

59-62 | 3agauu c MpakTUYECKUM cofepkKaHueM | 4

63-66 | HMccnenoBarenbckue 3a1aun 4

67 Uzobpaskenne npocTpaHCTBEHHBIX Guryp | 1

68 Peseps 1




