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Pabouas nporpamma yueOHOro Kypca reometpuu uig 10-11 kinaccoB cocTaBieHa Ha OCHOBE:

®denepanbHoro ['ocymapcTBEHHOro 00pa30BaTENILHOTO CTAaHJApTa CpeaHero oomiero oOpasoBaHusl, yTBepkaecHHOTro [Ipukazom MunoOpHayku.oT 17.05.2012 ¢
n3MeHeHusMu ot 29.12.2014r ;
yaebHoro aHa MBOY r.Actpaxanu « COLLL Ne 30»;
OCHOBHOI1 00pa3oBaTeNIbHON porpaMMbl cpegHero oouiero oopasosanus MBOVY r.Actpaxann « COLL Ne 30»
npumepHoit [Iporpammel o reometpun 10—11 kmacersr k yueOHOMY Komiuiekey anst 10-11kmaccos (asropsl JI.C. Aranacsn, B.®. byrysos, C.B. Kagomues u np.,
coctasutenb T.A. bypmuctpoBa — M: «IIpocsemenney, 2019);
yuebnuka ['eomerpus. 10-11 knaccer: JI.C. Atanacsn, B.®. Byry3os, C.b. Kagomues u np.-M:IIpocsemenue, 2019.
[Iporpamma paccunrtana Ha 136 gacoB, u3 HuX B 10 knacce — 68 gaca, B 11 kimacce — 68 gacos. [Iporpamma BKIIFOUaeT BCe€ TEMBI, IIPEyCMOTPEHHBIE

(benepanbHBIM TOCYAAPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAPTOM CpEIHEro 00IIero o0pa3oBaHus 10 MaTeEMaTUKE U aBTOPCKOM MporpaMMoi yueOHOro Kypcea.
B npumepHoit mporpamMme Mo MaTeMaTHKE TIPETyCMOTPEHO 3HAYUTEIILHOE YBEITMUYCHHE aKTUBHBIX (POpM pabOThI, HANIPABJICHHBIX HA BOBJICUCHUE YUAIITUXCS B
MaTeMaTUYECKYIO JIeATEIbHOCTh, Ha 00ECTICYeHIE MOHNMAHNUS MU MaTeMaTHYEeCKOTr0 MaTeprasa U pa3BUTHS HHTEIJIEKTa, MPUOOPETeHNE IPAKTUUECKUX
HaBBIKOB, YMEHHI MPOBOJIUTH PACCYKICHUS, JoKa3aTeabcTBa. Hapsmy ¢ 3TuM B HEW yaemnsieTcss BHUMaHUE UCTIONB30BAHUIO KOMITBIOTEPOB U MH(POPMAITMOHHBIX
TEXHOJIOTUH I yCUIICHUS] BU3YAIILHOUW U AKCIIEPUMEHTAIBHON COCTABIISAIONIEH O0yUeHHSI MaTeMaTHKe.

['maBHOI1 11€71BI0 HIKOIBHOTO 0OPa30BaHuUs ABISETCS Pa3BUTHE PEOEHKA KaK KOMIIETEHTHOM JIMYHOCTH IyTEM BKJIIOUEHUS €r0 B Pa3JIMUHbIE BU/IbI IICHHOCTHOM
YeJI0BEYECKON JIesITeIbHOCTH: yueba, HO3HaHUe, KOMMYHHUKAIH, PO(eCCHOHAIBHO-TPYI0BOM BBIOOP, TIMYHOCTHOE CAaMOPA3BUTHUE, IEHHOCTHBIE OPUEHTAIINY,
IIOUCK CMBICJIOB KH3HeAeATENbHOCTU. C 3TUX NO3ULMNA 00yueHUE paccMaTpUBAETCs KaK MPOLIECC OBJIAJICHUS HE TOJIBKO ONPEAEICHHON CYyMMOM 3HaHUM U
CHUCTEMOM COOTBETCTBYIOLIMX YMEHUI U HABBIKOB, HO M KaK IPOLECC OBJIAJICHNS KOMIIETEHIIUSIMHU.

DTO ompeAenuiIo e 00y4YeHUSI MAaTEeMaTHKH :

(hopMupoBaHuE TPEACTABICHUI O MaTeMaTUKE KaK YHUBEPCATHLHOM SI3bIKE HAYKH, CPEACTBE MOJICIIUPOBAHUS SABIECHUI U MPOLIECCOB, 00 HIEAX U METOIaX
MaTEeMaTHKH;

Pa3BUTHE JIOTUYECKOTO MBIIIUICHHUS], POCTPAHCTBEHHOTO BOOOPaXKEHHUSI, AITOPUTMUUYECKOMN KYJIbTYPbl, KpUTUYHOCTH MBILUICHHUS HA YPOBHE,
HE0OX0oMMMOM T Oyay1ieit mpodecCHOHAIBHON AEATEIHPHOCTH, a TAK)KE IMOCIEAYIOIIET0 0OYYeHHS B BBICIICH IIIKOJIC;

OBJIAACHNEC MAaTECMAaTUUCCKUMU 3HAHUSAMU U YMCHUAMMU, H€06XO)II/IMBIMI/I B HOBCC]IH@BHOI\/'I KHU3HU OJ19 U3YYCHHA IIKOJIBHBIX €CTCCTBECHHOHAYYHBIX
JUCHUIIIINH Ha 0a30BOM YPOBHE, IJIA MMOJTYYCHUA O6pa3OBaHI/I}I B O6J'I3.CT$IX, HC TpCGy'IOIJ_[I/IX YT HY6JIéHHOI>'I MaTeMaTU4eCKOM IIOATOTOBKH,

BOCIIUTAaHHUE CPEACTBAMU MAaTEMATUKU KYyJIbTYPbI IUYHOCTH, [IOHUMAHHs 3HAYMMOCTH MaTeMaTUKHU [UIsl HAYYHO-TEXHUUECKOIO IIPOrpecca, OTHOLICHUS K
MaTeMAaTUKe KaK K YaCTH 00Ie4eTI0BEYECKON KYJIbTyphl U€pe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUS MaTEMATUKH.



Ha ocnoBanuu tpeboBanuii ['ocyrapcTBeHHOro 00pa3zoBaTeIbHOIO CTaHAapTa MPOrpaMMa pealin3yeT akTyallbHbIe B HACTOAIIEE BPEMs KOMIIETEHTHOCTHBIH,
JUYHOCTHO OPUEHTUPOBAHHBIH, JESITEIbHbIN OIXO0bI, KOTOPBIE OMPEEIAIOT 3a4a41 00yYEHUS:

1. mpuoOpeTeHre MaTeMaTHYECKUX 3HAHUN U YMCHHI;
2. OBmazeHue 00OOICHHBIMH CIIOCO0AMHU MBICIIUTEIILHOMN, TBOPUYECKOM JIEATEITLHOCTEH;

3. OCBOEHHE KOMIETEHLIHN: yueOHO-103HABATEIbHOM, KOMMYHUKAaTUBHOM, pe(JIeKCUBHON, JIMYHOCTHOTO CAMOPa3BUTHS, LIECHHOCTHO-OPHUEHTAIMOHHOHN U
po¢eCcCHOHAILHO-TPY0OBOTO BBIOOpA.

['eomeTpus ABISETCS OJHUM U3 ONOPHBIX MPEIMETOB CTapIICH IIKOJIbI: OHA 00ECTIEYMBAET 3yUYEeHHE APYTUX TUCIUIUIMH. B epByto ouepes 3To
OTHOCHUTCS K MpeIMETaM €CTECTBEHHO - HAyYHOI'O IIMKJIA, B YACTHOCTHU K (u3uKe. Pa3BuTHe TOrMuecKoro MpIIIeHUs 00y4arouuxcs Ipy 00y4yeHUn
TreOMETPUHN CIIOCOOCTBYET YCBOCHHIO MPEAMETOB I'yMaHUTAapHOTO 1uKia. [IpakTuueckue yMeHus: 1 HaBbIKM F€OMETPUYECKOr0 XapakTepa He0OX0 UMbl
JUIsL TPYZAOBOH U ITPO(ECCUOHAIBHON MOJATOTOBKH HIKOJIEHUKOB.

['eomeTpus CyIIeCTBEHHO pacIIUpsieT KPyro3op o0y4aroluxcsl, 3HaKOMsI UX ¢ MHAYKIMEeH U AelyKiueil, 00001ueHneM 1 KOHKpeTH3aluei, aHaIu30M

U CHHTE30M, KJIacCu(UKaluell U cucreMaTtu3anuei, abcTparupoBaHueM, aHaJoruei. AKTHUBHOE HCIOJIb30BAaHUE 33Jad Ha BCEX JTamax y4eOHOro mporecca
pa3BHUBAET TBOPUYECKUE CIIOCOOHOCTH IIKOJILHUKOB.

[Tpu oOyueHnun reomeTpun GOPMUPYIOTCS YMEHUSI U HaBBIKM YMCTBEHHOT'O TpyJa — IUIAHUPOBaHHUE CBOEH pabOThl, MOMCK PAllMOHAIBHBIX MyTel e
BBIMIOJIHEHUS, KpPUTHYECKas OLEHKa pe3yibTaToB. B mporecce oOydeHHs T€OMETpUM IIKOJIBHUKM JOJDKHBI HAaydUTbCSl M3JIaraTb CBOM MBICIH SICHO U
WCUEPIIBIBAIOLIE, JTAKOHUYHO U €MKO, IPUOOPECTH HABBIKM YETKOT0, aKKypaTHOTO U TPAMOTHOT'O BHIMIOJIHEHHUS] MAaTEMaTUUECKUX 3aITUCEH.

Bakneiimiei 3agadei 1IKOJIBHOTO Kypca T€OMETPUU SIBISIETCSI pa3BUTHE JIOTHYECKOTO MBINIUIEHUS oOydaromuxcs. CaMu 0ObEeKTbl T€OMETPUUECKUX
YMO3AKJIIOUCHUH U NPUHATHIE B T€OMETPUU NPABUIIa UX KOHCTPYHPOBAHUS CHOCOOCTBYIOT (POPMUPOBAHHIO YMEHHH OOOCHOBBIBATH M JTOKA3bIBATh CYXJICHUS,
IIPUBOJIUTH YETKHUE OIPEICIICHMs], Pa3BUBAIOT JIOTMYECKYK) HMHTYMIUIO, KPAaTKO M HAIVIIAHO BCKPBIBAIOT MEXAHHU3M JIOTMYECKHX ITOCTPOCHUM M ydaT HX
pUMeHeHHI0. TeM caMbIM reoMeTpus 3aHUMaeT Beayllee MeCTO B (POPMUPOBAHUH HAYYHO-TEOPETUYECKOTO MBIIUICHUS IIKOJIbHUKOB. PacKpbIBasi BHY TPEHHIOIO
TapMOHMIO MaTeMaTuKH, (GOpMUPYS MOHUMAHHME KPAcOThl U M3AILIECTBA MAaTEMAaTUYECKUX PACCYKIEHUH, CIIOCOOCTBYS BOCHPUSATHIO T'€OMETPUYECKUX (opm,
YCBOGHHIO MOHATUS CUMMETPHUH, T€OMETPUsl BHOCUT 3HAUUTEIbHBIN BKJIAJ B 3CTETUYECKOe BocIUTaHue oOydaromuxcs. E€ u3ydyeHue pa3BuBaeT BooOpakeHHe
LIKOJIBbHUKOB, CYIIECTBEHHO O0OTaIaeT U Pa3BUBAET UX MPOCTPAHCTBEHHBIE MIPEICTABICHHUS.

N3yuyenue Kypca reoMeTpuu Ha YIriyOJ€HHOM YpOBHE CTaBUT CBOCH HLeJbI0 0OecrieyeHHe BO3MOXKHOCTH IOJyYeHHsS HEOOXOAUMOTo yriryOIeHHOTO
MaTeMaTH4YECKOro 00pa30oBaHUs, BKIIIOYAIOIIETO KAK OCBOCHHE BXKHEUIIMX TEOPETUYECKUX U METOA0JIOTMYECKHUX OCHOB Kypca, TaK M JOCTATOYHBIH 00beM
MIPAKTUKU PELICHUs 33134 U (OPMUPYIOIIETO KIIOYEBble MAaTEMAaTHUECKUE 3HAHUS, YMEHHS U KOMIIETEHIIMHY, B 3aBUCUMOCTH OT NOTPEOHOCTEH 00yJaromuxcs.

JInyHOCTHBIE, MeTaNIpeIMETHbIE U NPeIMeTHbIE Pe3yJIbTAThl OCBOCHUA Y4eOHOI0 MaTepuaJia

B cooTBeTcTBUU ¢ TpeOOBAHMUSIMU K PE3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MporpaMmbl 001ero oopazoBanus denepaibHOTO
rOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa 00yUeHHE TeOMETPUH HAMIPABJICHO HA JOCTIKEHHUE YUAITUMUCS JIMYHOCTHBIX, METAPEAMETHBIX U



IPpECAMCTHBIX PC3YyJIbTATOB

JIMYHOCTHBIE:
- ¢(hOopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH; KPUTUYHOCTh MBIIIJICHUS, YMEHHE PACIIO3HABATh

JIOTHYCCKN HCKOPPEKTHBIC BbICKA3bIBAHWA, OTIIMYATh THIIOTE3Y OT (1)aKTa;
- TOTOBHOCTbH M CIIOCOOHOCTH BECTH Auajor ¢ ApyruMu JroabMH, 10CTUTaTb B HEM B3aMMOIIOHMMAaHUA, HAXOAHUTb O6IIII/IC e U COTPpYAHHUYATh OJId UX

JOCTHO>KCHHS;
- HaBBIKM COTPYJHHYECTBA CO CBEPCTHHUKAMH, AETbMU MJIAJILIETO BO3pacTa, B3pOCIbIMU B 00pa3oBaTeibHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-

HCCIIEIOBATEIBCKOM, MPOEKTHOM U IPYTUX BUAAX JCATEILHOCTH;
- TOTOBHOCTBH U CIIOCOOHOCTBH K 00pa30BaHHIO, B TOM YHUCIIE CAMOOOPa30BaHUIO, HA MPOTHKEHUH BCEH KU3HU; CO3HATEIILHOE OTHOIICHHUE K HEMTPEPHIBHOMY

00pa30BaHUIO KaK YCJIOBHIO YCIEIIHON MpodeCcCHOHATBHOM U 00LIECTBEHHON AESITETbHOCTH;
- ACTETHUYECKOE OTHOIIECHUE K MUPY, BKIIOUYasi CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTrO TBOPUYECTBA;
- OCO3HaHHBIIA BEIOOP Oymyiei mpodeccuy U BO3SMOXKHOCTEH peaau3alii COOCTBEHHBIX JKU3HCHHBIX TUIAHOB; OTHONICHUE K MPOodeccHoHaIbHON

ACATCIIbHOCTH KaK BO3MOKHOCTHU y4aCTHA B pCHICHUHN JIMYHBIX, O6H.[CCTB€HHBIX, rocyJapCTBCHHELIX, O6IJ_IeHaL[I/IOHaJIBHBIX HpO6HeM.

METAITIPEAMETHBIE:

= YMCHHC CaMOCTOATCIIBHO ONPCACIIATEL HCIH ACATCIBbHOCTH U COCTABJIATD IJIAHbI ACATCIIBHOCTH, CAMOCTOATCIIbHO OCYIICCTBIIATH, KOHTPOJUPOBATH U

KOPPEKTUPOBATH JEATEIIbHOCTh; UCIOJIb30BaTh BCE BOSMOXKHBIE PECYPCHI ISl TOCTUIKEHUS TIOCTABIEHHBIX LeJIel U pealn3aliy IJIaHOB e TeIbHOCTH;
BBIOMPATH YCIICIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIUIX;

- YMEHHE NMPOIAYKTUBHO OOIIATHCS U B3aUMOACHCTBOBATH B MPOIIECCE COBMECTHON AEATEIbHOCTH, YUYUTHIBAT TO3UIUH JPYTUX YYACTHUKOB JESITEIHHOCTH,
3¢ deKTUBHO pa3penarb KOH(IUKTHI;

- BJIaJICHUE HaBBIKAMM TIO3HABATEIBHOM, y4EOHO-HCCIIEIOBATEIHCKON M IPOSKTHON EATEIbHOCTH, HAaBBIKAMH Pa3penIeHus MPoOIeM; CIIOCOOHOCTh
TOTOBHOCTh K CAMOCTOSITEIIbHOMY MTOUCKY METO/IOB PEIICHUS MMPAKTHYECKUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METO/IOB ITO3HAHMS;

- TOTOBHOCTH M CIIOCOOHOCTb K CaMOCTOSITEIbHOM MH(OPMALIMOHHO-TI03HABATENILHON JIeSITeIbHOCTH, BKIIIOUasi YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX
MCTOYHUKAX MH(OPMAIH, KPUTHYECKH OLIEHUBATh U HHTEPIIPETUPOBATh HHPOPMAIIHIO, TTOTYIaeMYIO U3 Pa3InYHBIX HCTOYHHUKOB;

- YMEHHE HCIIOIb30BaTh CPENCTBA NH(POPMALMOHHBIX M KOMMYHHKAITMOHHBIX TexHonorui (1anee — MKT) B perieHnn KOTHUTHBHBIX, KOMMYHUKATUBHBIX H
OpTraHU3aIMOHHBIX 33]a4 ¢ COONII0AeHNEM TPeOOBaHUI SPrOHOMUKHU, TEXHUKH O€30MTaCHOCTH, THTHEHBI, pecypcocOepeXeHusl, MPAaBOBBIX U 3TUYECKUX HOPM,
HOPM MH(POPMAIIMOHHOM 0€30MMaCHOCTH;



BJIaACHUE A3bIKOBBIMHU CPECACTBAMU — YMCHHUC SICHO, JIOTUYHO WU TOYHO M3JIaraTb CBOIO TOUKY 3pCHUS, UCIIOJIb30BaTh aACKBATHBIC A3BIKOBBIC CPCIACTBA,
BJIaJICHUEC HaBbIKaMH MO3HaBaTSIbHOU pe(b.]'leKCI/II/I KaK OCO3HaHHs COBCPpIIaACMBIX )IeflCTBI/Iﬁ N MBICIIMTCIIBHBIX MMPOLIECCOB, UX PE3YJIbTATOB H OCHOBaHHfI,

T'paHHUIl CBOCTO 3HAHWA U HE3HAHUWS, HOBBIX MMO3HABATCIILHBIX 3aa4 U CPCACTB UX JOCTHUIKCHUS.

INPEJMETHBIE:

c(OPMHUPOBAHHOCTh NPEACTABIECHUI O HEOOXOJUMOCTH [JOKa3aTeNbCTB NPH OOOCHOBAaHMM MAaTEMaTHYECKUX YTBEPKACHUH M POJIM AKCHOMATUKU B
IIPOBEJICHNUNU JEAYKTUBHBIX PACCYXKICHUM;

c(OpMUPOBAHHOCTh MOHATUHHOIO ammapara 10 OCHOBHBIM pa3jiejaM Kypca MaTeMaTHUKU; 3HAHUM OCHOBHBIX TeOopeM, (JOpMyJ U yMEHHUS UX NPUMEHSATB;
YMEHHUS 10Ka3bIBaTh TEOPEMbI U HAXOJAUTh HECTaHAAPTHBIE CIIOCOOBI PEIIeHUs 3a/1a4;

c(OpMUPOBAHHOCTh YMEHHUI MOAEIUPOBATh peabHbIE CUTyalluH, UCCIIE0BATh IOCTPOCHHBIE MOJIENIN, MHTEPIPETUPOBATh MOITYUYEHHBII pe3yJbTar;
c(OpMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MAaTEMaTUYECKOro aHajan3a U UX CBOMCTBAX, BaJlecHUE YMEHHEM XapaKTepU30BaTh MOBEICHHE
(byHKIM, HCIOIb30BaHUE MTOMYUYSHHBIX 3HAHUN U1 ONMCAHUS U aHAJIM3a pealibHbIX 3aBUCUMOCTEH;

c(OpMUPOBAHHOCTh YMEHHI MOCTPOEHUS MPOCTEUIINX CeUeHUH KyOa, IpU3Mbl, THPaMUIbI;

c(OpMHUPOBAHHOCTH HCIIOIB30BAHUS TPUOOPETEHHBIX 3HAHUI 1 YMEHH B MPAKTHUECKOM 1€ATEIbHOCTH U MOBCEAHEBHON KU3HU.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA YYEBHOI'O IIPEMETA «I'EOMETPUS»

BbInyCKHMK HAY4YUTCH ‘ BbInyCKHHUK IOJIYYUT BO3MOKHOCTh HAYYUThCH
Feomempus
- CaMOCTOATEIIBHO Q)OpMyHI/IpOBaTb ONpCACICHUA TCOMCTPUICCKUX (1)I/Iryp, = - Umemb npedcmasnenue 06 akcuomMamuyeckom
BBIJIBUT'AaTh THITIOTE3bI O HOBBIX CBOMCTBax u IMPpHU3HaKaX rCOMCTPHUUCCKUX (1)I/Il“yp Mmemooe;

Hp606paSOBLIBaTB I/IH(i)OpMaHI/II-O, MNpCACTABJICHHYIO Ha YCPTCIKAX, meopembvl KOCUH)CO8 U CUHYCO8 onsa MpexepanHo2o
- peuiathb 3aga4u recOMCTPUYICCKOro COACpKaHrsd, B TOM YHCJIC B CUTyalluAX, KOrga aJirOpuT™M yena,

peICHUA HE CIICAYCT ABHO U3 YCJIOBUs, BBINIOJIHATD HCO6XOI[I/IMBI€ IJIg pCIICHUA 3aa4n - 81ademv NOHAMUEM nepneﬂdukyﬂﬂpHoe ceuernue

AOIMMOJIHUTEJIBHBIC ITOCTPOCHUS, NCCIICAOBATH BO3MOXKXHOCTD IPUMCEHCHUSA TCOPEM U q)OpMy.]'I npu3msl U ymems NPUMeHAmMs €20 npu peuiteHuu

IJId pCUICHUWA 3aaa4, 3aaat¢;

- 81ademv NOHAMUEM 2eOMeMpPUYECKUe MeCma mo4ex 6
NPOCMPAHCMEE U YMemb NPUMEHSIMb UX OIS PeUleHUs.
3a0au,

- yMemb npumeHsimo OJisl PEULeHUst 3a0ay C80UCMEA
NIOCKUX U O8YZPAHHBIX Y2108, MPEXSPAHHO20 VeId,

1 000CHOBBIBATh WJIM OMPOBEPTATh WX, 0000IATh I KOHKPETU3UPOBATh
pe3yNbTaThl Ha HOBBIX KJlaccax (Uryp, MPOBOAUTH B HECIOKHBIX CITydasiX
Kiaccudukaiuio Guryp mo pa3IMuIHbBIM OCHOBAHHSIM;

HCCJICAOBATb YCPTCIKHU, BKIIIOYAs KOM6I/IH8.I_[I/II/I (bPIl"yp, H3BJICKATb, HHTCPIIPECTUPOBATL U




yMeThb (POPMYJIUPOBATH U JJOKA3HIBATh T€OMETPUUYECKUE YTBEPIKICHHS;

BJI/I€Th NOHATHUSAMHU CTEPEOMETPUU: TIPU3Ma, TapaJuIeIenune ], MTMpaMuaa, TETPadap;

UMETb NPEACTaBICHUS 00 aKCHOMaX CTEPEOMETPUU U CIEACTBUAX U3 HUX U YMETh IPUMEHSATh
UX P PEIICHNUH 3a]1a4;

YMETb CTPOUTH CEUYEHHUSI MHOTOIPAHHUKOB C UCIIOJIb30BAaHUEM PA3IUYHBIX METOJIOB, B TOM
YHUCJIE U METOAA CIIEIOB;

UMETH MPEACTABICHUE O CKPEILNUBAIOIIUXCS NPSAMBIX B IPOCTPAHCTBE U YMETh HAXOAUTD YTOJl
Y PacCTOSIHUE MEXy HUMU;

IPUMEHATH TEOPEMBI O MAPAIIIEIBHOCTU IPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE MPHU
peuieHuu 3a1ay;

YMETb NIPUMEHSTH NapajljieIbHOE IPOEKTUPOBaHUE /ISl N300pakeHus Guryp;

YMETb IPUMEHSTH NEPIEHINKYIIPHOCTH NPSIMON U INIOCKOCTH MPH PEILICHUH 3a]1ay;

BJIa/I€Th NOHATHUSAMHU OPTOrOHAIbHOE IPOEKTUPOBAHNE, HAKIIOHHBIE U UX IIPOEKIIMH, YMETh
IPUMEHATh TEOPEMY O TpeX MEPHEHIUKYIIIpaX IpU PELIEHUH 3a1aY;

BJIaJICTh OHATUSIMH PacCTOSHUE MEXy (UrypamMu B IpOCTPAHCTBE, OOIUI MEePIEHIUKYIISP
JBYX CKPEIIMBAIOLINXCS IPAMBIX U YMETb IPUMEHATDH UX IIPU PELICHUH 3a]1a4;

BJIa/I€Th IIOHATHUEM YTOJl MEKIY IPSIMON U IUIOCKOCTBIO M YMETh IIPUMEHSTH €TI0 IIPH
pELlIeHNY 3a7ay;

BJIa/I€Th OHATHUSAMU JABYTPAHHBIM YTOJ, YTOJI MEXAY MNIOCKOCTAMHU, EPIIEHINKYIISIPHbIE
IUIOCKOCTH U YMETh MIPUMEHSTh UX MPU PELICHUH 3a/1a4;

BJIAJIETh NOHATUSAMH IIPU3Ma, TapaJUICIICIUIE U IPUMEHATh CBOMCTBA NapaJuleeuIe1a
IIPY PEILICHUN 3a/]aY;

BJIa/I€Th IOHATHEM IPSIMOYTOJIbHBIN Mapajuielenue] U IPUMEHITh €0 IPU PEIICHUH 3a/1ay;
BJIa/I€Th NOHATHUSAMHU IUPAMU/IA, BUBI IMPAMUJ, JIEMEHTHI IPaBUIILHON MUPaMUIbl U YMETh
IIPUMEHATH UX [IPU PELICHUHN 33]1a4;

UMETH MpeACTaBIEHUE O Teopeme Diliiepa, MpaBUIbHBIX MHOTOTpPaHHUKAX;

BJIa/I€Th IOHATHEM IUIONIA/IU IOBEPXHOCTENH MHOTOIPAaHHUKOB U YMETh IIPUMEHSTH €T0 IIPU
pelneHun 3a1ag;

BJIaJICTh MOHATUSAMHU TeJa BpaleHHus (LIMINHJp, KOHYC, ap U cdepa), UX CeUeHHs U YMETb

umems npedcmasienue 0 08OUCMBEHHOCIU
NPABUTIbHBIX MHO2OCPAHHUKOB,

61a0emsv NOHAMUAMU YeHMPATbHOE U NAPAJLIENbHOE
NPOEeKmuposanue 1 NPUMeHsIMs Ux npu NOCMpoeHuu
ceyeHUli MHO202PAHHUKO8 MeMOOOM NPOEKYUlL,
umemsb npedcmasienue 0 pazeepmke MHO20SPAHHUKA
u Kpamuauuiem nymu Ha nOGepPXHOCMU
MHO202PAHHUKA,

umems npedcmasiienue 0 KOHU4eCKUX CeueHusx,
uUMemb npedcmasgienue 0 Kacarwuxcsa cgepax u
KOMOUHAYUYU mell 8paujeHust U ymems NPUMeHAMb UxX
npu pewienuy 3a0a4;

NPUMEHAMb NPU PeueHUU 3a0ay hopmyny
PAccmosiHus Om mo4ku 00 NJIOCKOCIU,

61a0emb pa3HblMU CNOCOOAMU 3a0AHUSL NPAMOLL
VPABHEHUAMU U YyMeMb NPUMEHAMb NPU peuleHul
3a0ay;

NPUMEHAMb NPU peueHuU 3a0ay u 00KA3ameibCcmee
meopem 8eKmMOPHbIL MemoO U Memoo KOOPOUHAM,
umemsv npedcmasienue 06 akcuomax oovema,
NPUMEHAMb opMYIbl 00bEMO8 NPAMOY20TILHOO
napannenrenuneod, npusmMsl U RUPAMuUobl, mempa’aopa
npu pewienuy 3a0a4;

NPUMEHAMb meopembl 00 OMHOUEHUAX 00bEMO8 Npu
peuieHuy 3a0a4;

NPUMEHAMb UHMe2Pa 0I5l 8bIYUCTEHUSL 00BEMOB U
no8epxHocmell meil 8PAUeHUs], bIYUCTEeHUA NIOWAOU
chepuueckoeo nosica u 06vemMa WaApoBO2o Closi;
umems npedcmasienue 0 OBUNCEHUSX 8
NpOCMpancmee: napaiielbHoOM NepeHoce,
CUMMeMPUU OMHOCUMETLHO NIIOCKOCTU,
YEHMPAILHOU CUMMEMPUL, NOBOPOME




IIPUMEHSATH UX MPU PEILICHUH 3a7a4;

- BJIAACTH NOHATUAMH KacaTeJIbHbIC NIPSAMBIE U INIOCKOCTU U YMETh IIPUMEHATH U3 IIPU
peLICHUH 3a/1a4;

- WMETb MPEJCTABICHNS O BIIMCAHHBIX U OMUCAHHBIX Cepax U YMETh PUMEHSTh UX MPH
peuieHun 3a1ay;

- BIJIQJIETh NOHATUAMH 00beM, 00bEMbI MHOTOI'PAaHHUKOB, TEJI BPAIllEHUs U IPUMEHSATh UX MU
penieHuu 3aaaq;

- HUMETh IIPEICTABICHUE O Pa3BEPTKE LIWIMHIPA U KOHYCA, IUIOLAAN [IOBEPXHOCTH LIWIMHIPA U
KOHYCa, YMETb IIPUMEHSATh UX IIPU PEILICHUU 3a/ad;

- HMETb MPEJCTABICHHE O TUIOIMAAN C(hephl U yMETh MPUMEHSATH €ro MPU PEUICHNUH 33/1a4;

- yMeTh peularh 33Jjaud Ha KOMOWHAIMU MHOTOI'PaHHUKOB U TEJl BPAIlCHHUS;

- HMETb MPEJCTaBICHHUE O MOJ00MH B IPOCTPAHCTBE M YMETh PelIaTh 3a/1a4i Ha OTHOLLICHHUE

00BEMOB U TUIONIA/IeH TOBEPXHOCTEH MOAOOHBIX QUTYD.
B nogceonesHou dcusHu u npu uzyuenun Opyeux npeomemos.
COCTABIIAATh C HCIOJIb30BAHUEM CBOMCTB FreOMETPUUECKHUX QUTYP MaTEMATUIECKUE MOJCIU IS
pEIICHUS 3a]1a4 IPAKTHYECKOTO XapaKTepa 1 3a7ad U3 CMEKHBIX JUCIHUILINH, HCCIICI0BATh
MOJTy4YEHHBIC MOJICIH U UHTEPIIPETUPOBATH PE3YyJIbTaT

OMHOCUMENbHO NPSIMOU, BUHMOBOL CUMMEMPUL,
YMemyb NPUMEHAMb UX NPU PeueHUU 3a0ad;

umemos npeécmaeﬂeHue o I’ZJZOU/}CZ@M 0pm020HCl]leOIz
npoexkyuu,
umeniob npe()cmaeﬂeHue O mpexepaHHom u

MHO202PAHHOM Yelie U NPUMEHSAMb CEOLCEA NIAOCKUX
Vell08 MHO202PAHHO20 Y2lid NPU peuleHuu 3a0ay;

umMemsb npedcmasiieHus 0 npeoopazo8anuy N00ooUs,
2oMoOmemuY 1 ymems NPUMEHAMb UX NPU peueHuu
3a0auy;

yMemb peulams 3a0a4u Ha NIOCKOCIU MemoOamMu

cmepeomempuu,

yMemb NpumMeHamv Gopmynisl 00beM08 Npu peuileHuu
3a0a4

Bexmopul u koopounamot 6 npocmparncmee

- - Brnagerb NOHATHSAMM BEKTOPBI M UX KOOPIUHATHI;

- yMETb BBINOJHATH ONE€paIy Ha/l BEKTOPAMU;

- HCIOJB30BATh CKAJSPHOE MIPOU3BEACHUE BEKTOPOB IIPH PELLICHUU 3a]1ay;

- TPHUMEHATh YPaBHEHHUE IJIOCKOCTH, POPMYITY PACCTOSHHUS MEXTy TOYKAMH, YPaBHEHHUE
cdepsl IpH pellieHny 3a7ay;

- TPUMEHATH BEKTOPbI U METOJ] KOOPAMHAT B IPOCTPAHCTBE IIPU PEILIECHUU 3a7a4

- HAXo00umv 00veMm napaiielenunedd u mempal’opa,
3A0AHHBIX KOOPOUHAMAMU CEOUX BEPULUH,
3a0asamo NPAMYIO 8 NPOCMPAHCMEe;

HAxXooum paccmosHue om moyku 00 nI0CKOCMU 8
cucmeme KOOpOUHAM,

HAX00UMb PACCMOSHUE MENCOY CKPEeUUBAIOUUMUCS
APAMBIMU, 3A0AHHBIMU 8 CUCTeMe KOOPOUHAM

Hcmopu}l mamemamukKku

-  Hwmetsb IpEACTaBJICHUEC O BKIIAJAC BbIAAOIINUXCA MATCMATUKOB B PA3BUTUC HAYKHU,
INOHUMATb POJIb MATCMATHKHU B PA3BUTHHU Poccun

Memoovt mamemamuku

- Hcnons3oBaTh OCHOBHEIC MCTOIBI JOKa3aTCIbCTBA, IIPOBOAUTE A0KA3aTE/ILCTBO U BBIIIOJIHATH

npuUmMeHiAmsb mamemamudecKkue SHaHuA K




ONPOBEPIKEHHE; UCCNIe008AHUIO OKPYIHCaAloue20 Mupa

- TPUMEHATH OCHOBHBIE METO/IbI PELLIEHHUS MAaTEMaTUYECKUX 3a7ad; (MOOenuposanie usuuecKux npoyeccos
- Ha OCHOBE MAaTeMaTUYECKHUX 3aKOHOMEPHOCTEN B PUPOJIE XapaKTEPU30BaTh KPacoTy U 3a0auu SKOHOMUK)

COBEPILEHCTBO OKPYXKAIOILEr0 MUPA U MPOU3BEICHUN UCKYCCTBa,
- IPUMEHSATH IPOCTEHUILINE IIPOTPAMMHBIE CPECTBA U AIIEKTPOHHO-KOMMYHHUKAIUOHHBIE
CUCTEMBI IIPH PELLICHUN MAaTEMAaTUYECKUX 3a/1a4;
I10J1b30BaThCS IPUKJIAJHBIMU IIPOrPaMMaMU M IPOrpaMMaMU CUMBOJIBHBIX BBIYMCICHUN IS
HCCJICIOBAaHMSI MAaTEMaTHYECKUX OOBEKTOB

COAEPKXAHUE KYPCA «I'EOMETPUS»

IloBTOpeHnue. Penienne 3a1au ¢ UCIONB30BAHUEM CBOMCTB (pUTyp Ha MIOCKOCTHU. Perienune 3aa4y Ha J0Ka3aTeIbCTBO U OCTPOEHHE KOHTPIIPUMEPOB.
[IpumeHeHne mpocTEeNINX JJIOTMUECKUX IpaBuil. Pemienue 3aaau ¢ HCIOJIb30BaHUEM TEOPEM O TPEYTOIbHUKAX, COOTHOIIEHUH B IPSIMOYTOJIbHBIX
TpEyroJibHUKax, (PaKTOB, CBA3aHHBIX C YEThIpEXyroibHUKamMH. Pemenne 3a1a4 ¢ ucnonb3oBaHUEeM (DaKTOB, CBSI3aHHBIX C OKPYKHOCTAMU. Perienue 3a1ad Ha
M3MEPEHUs Ha TUIOCKOCTH, BBIUMCIICHUS JUIMH U IIoMIaneil. Pewenue 3a0ay ¢ nomMowblo 6eKmMopos u KOOPOUHAM.
I'eomerpusi.

Harnsannas crepeomerpus. [lpusma, napamienenunen, nupaMmuza, TeTpasap.
OcHOBHbIE TIOHATHUS TEOMETPUU B TIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX. [lonamue 06 akcuomamuueckom memooe.

ITocTpoenue ceueHNii MHOTOIpaHHUKOB METOJIOM cliefioB. LleHTpanpHOe npoekTrpoBanue. [locTpoenne ceueHnii MHOrOrpaHHUKOB METOAOM MPOEKIUH.
Teopema Menenas ona mempasopa.

CkperuBatomuyecs npsMblie B IPOCTPAHCTBE. YTOI MEXy HUMH. Memoovl HaxodicOeHusi pacCmOoAHULl MeXcOy CKPeuUusarouuUMucs npamolMu.
TeopeMbl 0 napauIeTbHOCTH MPSIMBIX U MJIOCKOCTEN B mpocTpaHcTBe. [lapamiensHoe mpoekTupoBanue U n3o0paxenue Guryp. I eonempuueckue mecma moyex
6 npocmpancmee.

[TepneHauKyIIPHOCTE IPSIMON U IITOCKOCTH. OpTOroHaIbHOE NMpoeKkTHpoBanue. HaknonHsle 1 mpoekuuu. Teopema o Tpex NeprneHIuKyspax.
Paccrosinus Mmexay ¢purypamu B npoctpancTse. OOmuil nepneHauKyisip AByX CKPEeIUBAOIINXCS PSMBIX.

VYmiel B npoctpancTBe. [leprnieHAuKyIIpHbIE INTOCKOCTH. 1pexepannbiil u MHo2oepaunsli yeon Ceolicmea niocKux yeno8 MHo2o2pantozo yena. Ceoicmea
NIIOCKUX U 08VZPAHHBIX Y2108 MPeXepaHHo2o0 yend. Teopembl KOCUHYCO8 U CUHYCO8 OJisl MPEXepanHO20 Y2id.

Bunbsl MHOTOrpaHHUKOB. [IpaBuiibHbIE MHOTOIPAHHUKH. Pazeepmku muocoepannuxa. Kpamuauwue nymu na nogepxHocmu MHO202paHHUKA.
Teopema Diinepa. /[eoticmeenHocmb NPASUTLHBIX MHO20SPAHHUKOG.

[Tpusma. [Mapannenenunesn. CeoiicTBa napawienenunena. [Ipsmoyronsueiil mapamienenunen. Hakmonusie mpusmel. [11owadb opmoconanbHot
npoexyuu. IlepneHOuKyisapHoe ceueHue npusmoi.

[Mupamuna. Buas! nupamuz. DneMeHTs! TPpaBHiIbHOM nupamuabl. [Tupamuabl ¢ paBHOHAKIOHEHHBIMU peOpaMH U IpaHsIMU, UX OCHOBHbIE CBOMCTBA.



Buowi mempasopos. Opmoyenmpuueckutl mempasop, KApKaAcHulll mempasop, pasHocpanHvli mempas’op. [Ipsamoyzonvusiii mempas’op. Meduanwvl u 6umeouanvl
mempasopa. Jlocmpausanue mempa’sopa 00 napaieienuneod.

Tena BpameHus: MUWIMHAP, KOHYC, map u chepa. Ceuenus nuauHApa, KoHyca u mapa. [llapoBoit cermeHT, mapoBoii ¢oil, mapoBoi CEKTOP (KOHYC).
YceueHHas MUpaMKuIa U yCEYSHHBIH KOHYC.

KacatenpHble npsiMbie 1 TUIOCKOCTH. Brincanusie u onucanuslie chepsl. Kacarowuecs cgepwi. Kombunayuu men epawenus. Inemenmul cghepuyeckorl
eeomempuu. Konuueckue ceuernus.

[Tnomaay moBepXHOCTEW MHOTOTPAHHUKOB. Passepmka yununopa u koHyca. Ilnomians TOBEpXHOCTH MUIMHAPA U KoHyca. [Inomans chepsr.
IInowaow cgpepuuecrkozo nosica. Obvem wapoeo2o cios.

[Tonsitue o6beMa. OObeMbl MHOTOTPaHHUKOB. OOBEMBI TN BpaleHus. Axkcuomuvl 06vema. Bvieoo hopmyn ob6vemos npsamoy2onvHo2o napaiienenuneod,
npusmsl U nupamuosvl. Popmynvl 015 HaxodcoeHus oobvema mempasopa. Teopemvl 06 omuoueHUAX 0OBEMOS.
Ipunosicenusn unmezpana K 6blUCIeHUIO 00bEMO8 U nogepxXHocmell mei spawerus. IIpumenenue 06veM0o8 npu peuweHuu 3a0au.

KoMOuHamy MHOTOrpaHHUKOB U TeJl BpaIlleHUS.

[Tono6ue B mpoctpancte. OTHOIIEHUE 00BEMOB U TUIONIAICH MOBEPXHOCTEH MOA00HBIX Puryp. Ilpeobpazosanue nooodbus, comomemus. Pewenue 3aoau
Ha NIOCKOCMU C UCNOIb308AHUEM CINEPEeOMEeMPUYECKUX MeMO008.

sudicenus 6 npocmpancmee. napaiieibHblll NEPEHOC, CUMMEMPUSL OMHOCUMETbHO NIIOCKOCHIU, YEHMPATIbHASL CUMMEMPUSL, HOBOPON OMHOCUMETLHO NPSMOL.
BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBeE.

Bekrops! 1 koopauHatel. CymMMa BEKTOPOB, YMHOXKCHHE BEKTOpa HA YHCIIO. YTOI MEXy BekTopamu. CKalsipHOE IPOU3BEICHHE.

YpaBHenue miockocti. DopMymna pacCTOSHUS MEXIy TouKaMu. YpaBHeHHe cepbl. Dopmyna paccmoanus om mouku 00 niockocmu. Cnocodwl 3a0anus
nPAMOT YPAGHEHUAMU.

Pewenue 3a0au u doxkazamenbcmeo meopem ¢ NOMOWBIO BEKMOPOS8 U MEMOOOM KOOPOUHAm. DemMenmsl 2eoMempun Macc.

Copepxanue kypca 10 kinacca
HexoTopsble cBeieHUs U3 IUIAHUMETPHH.
Pemenue 3a1au ¢ HCHOIb30BaHUEM CBOMCTB (UTyp Ha IUIOCKOCTH. Pelenne 3a1a4 Ha 10Ka3aTesIbCTBO U MMOCTPOSHHE KOHTpIIpUMepoB. [Ipumenenue

IPOCTEHIIINX JIOTHYSCKUX TpaBui. PeleHue 3a1a4 ¢ UCIOIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIIEHUH B TPSIMOYTOJIbHBIX TPEYTOJbHUKAX, (DAKTOB,

CBSI3aHHBIX C YeThIpEXyrodbHUKaMu. PelieHue 3a1a4 ¢ ucroiab3oBaHueM (PaKTOB, CBA3aHHBIX C OKPY>KHOCTSIMU. Perienne 3aqad Ha u3MepeHus Ha MTOCKOCTH,
BBIYMCJIECHHS JUIMH U TUIOMIAIEH.

BBenenue.

Harnsaas crepeomerpusi. OCHOBHBIC MIOHATHS TEOMETPUH B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX. [lousmue 06 akcuomamuyeckom

Mmemooe.

IMapajuieJbHOCTH NPAMBIX U IJIOCKOCTEH.
[TapasuienbHble IPsIMBIE B IPOCTPAHCTBE. Teopema 0 mapajulebHbIX MPSMBIX B IPOCTpPaHCTBE. Teopema o napajuieIbHOCTH TpeX npsaMbIX. [lapamiensHOCT

npsMoii u ockoctH. [lapannensHoe mpoekTUpoBaHue U U300paskeHue puryp. [ eonempuueckue mecma mouex 6 npocmparcmese. CKpeluBaroIUecs NpsMble B
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MpocTpaHcTBe. Yron mexay Humu [lapamnensubie iockoctr. CBOMCTBA MapauieNbHBIX MIockocTel. Terpasap. Teopema Menenas onst mempasopa.
[Tapannenenunen. [ToctpoeHne ceueHnii MHOTOrpaHHUKOB METOAOM cliefioB. LleHTpanbHOe npoekTupoBanue. IloctpoeHune ceyeHnii MHOrOrpaHHUKOB METOAOM
MIPOEKIIN.

IlepneHAUKYJISIPHOCTH NPSMBIX U IJIOCKOCTEH.

[lepnienqukynspHble NpsMble B TpoCcTpaHCTBE. [lapannenbHbie npsMble, NEPIEHUKYISIPHbIE K IIIOCKOCTH. [Ipu3Hak nepneHaAnKyIspHOCTH NPAMOU U
IockocTu. TeopeMa o IpsAMOi, MEPIEHANKYIAPHOH K mockocTH. HakiioHHble n poekiu. Pacctosnust Mexay ¢urypamu B mpoctpancTse. OOmuii
NEPIEHIUKYJISP JIBYX CKPEIMBAIOIIMXCSA NPAMbIX. Teopema o Tpex NepHeHIuKyIIpax.

Yron Mexay NpsSMOU M IIIOCKOCTBIO. Memoobl Haxoicoe s paccmosaHull Mexcoy CKpeuusarouuMucs npameimy. YTibl B IPOCTPAHCTBE. [IByrpaHHbIi yrod.
[Ipu3Hak neprneHuKyIIpHOCTH ABYX I10cKocTel. IIpsamoyronsHblii napamienenunen. 7pexepannuiil u MHo2oepannulii y2on. Ceolcmea niocKux yenos
MHO202panno2o yena. Ceoticmea nIoCKuUX u 08Y2panHbuIX Y2108 mpexepanno2o yaia. Teopemvl KOCUHYCO8 U CUHYCO8 OJi MPEXSPAHHO20 Y2id.

MHoOrorpaHHuKH.
[TonsiTue MHOTOrpaHHKKa. Buabsl MHOTOrpaHHUKOB. Pazsepmku mHo2oeparnHuxa. Kpamuauwiue nymu Ha nogepxHocmu MHo2oecpanruxa. Teopema Juinepa.

[Ipusma. [1nomane noBepxHoctu npusmsl. Haknonusie npusmsl. [Tupamuaa. Buasl nupamu. DneMeHTs! IpaBUiIbHON nupaMuabl. [lupamuasl ¢
PaBHOHAKJIIOHEHHBIMU peOpaMu U IpaHsIMU, X OCHOBHbIE CBOMCTBA. YceueHHas nupamuaa. Cummerpus B mpoctpanctse. [nomanu nosepxHocreit
MHOT'OI'paHHUKOB. [IpaBUIbHBIE MHOTOTPAHHUKH. /[80liICMBEHHOCHb NPABUTILHBIX MHO202PAHHUKOS.

3akiouuTeIbHOE MOBTOPeHue reomerpuu 10 kiacca.

11 xaace
uaunap, KoHyc, mwap.
Tena Bpamenus. [lonsTre numHapa u konyca. PazBepTka nuianHIpa U KoHyca. [Inomans noBepxHocTH nniMHapa 1 konyca. Chepa u map. Cedenus
LHWINHApa, KOHyca U 1mapa. [1lapoBoit cerMeHT, mapoBoii ClI0i, 1apoBoii ceKTop (KOHYC).YceueHHBbIH KOHYC. Dnemenmul cghepuueckoti ceomempuu. Konuueckue
ceuenus.KacarenbHble psiIMbIe U TNIOCKOCTH. Brincannsle u onucanusle chepsbl. Kacaowuecs cpepvr. Kombunayuu men spawenus.
[Tnomans chepsl. KomOuHaMm MHOTOTpaHHUKOB U TEJ BPAILICHHS.

O0bémpbI Te1.
[Tonsitue oobeMa. Axcuomst 06vema. OOGBEM IPSIMOYTOIIBHOTO TIapaJUIeTenuIea, MPU3MbI, IWINHAPA, TUPAMUJIbI, KOHYCA, Iapa. Bbi6od gopmyn 06vemos

NPAMOY20NbHO20 NAPAJLelenunedd, npusmsl U RUpamuosvl. Popmyvl 05 HAX0HcOeHUss 0bvema mempa’opa. Teopemvt 06 OMHOUWEHUAX 00BEMOB.
IIpunoswcenus unmespana K 8blMUCIEHUIO 00beMO8 U nogepxHocmell men epawjenust. [lowaos cghepuueckoeo nosica. Obvem wapogozo cios. Ipumenenue
00vemos npu peweruu 3aday. [logobue B mpocTpancTee. OTHOIIEHNE 00BEMOB U TUIONIAACH TTOBEPXHOCTEH OIOOHBIX UTYD.

BekTopbl B mpocTpaHcTBe.
[TonsiTusa BexTopa B nmpocTpancTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha yucio. Kommienapusie BekTopsl. [IpaBuiio napanenenunena. Paznoxenue

BCKTOpA 110 TPEM HCKOMIIJICHAPHBIM BEKTOPAM.
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MeTtoa KOOpPAMHAT B MPOCTpaHcTBe. [ABHAKeHusI.

[IpsiMoyrosnpHas cucteMa KoopAuHAaT B mpocTpaHcTBe. KoopanHatel Bektopa. CBsi3b MEK/ly KOOpJIMHATaMU BEKTOPOB M KoOpJMHaTaMu Touek. [IpocTeiimme
3aJlaud B KOOpJAUHATax. YpaBHEHUE cepbl. YToi Mexay Bekropamu. CKalasipHOE MPOU3BEICHNE BEKTOPOB. YpaBHEHUE TUNIOCKOCTH. BhIyrcieHNe yIiioB MeXay
NPSIMBIMH U TIOCKOCTSMU. DOpMYNa paccmoanus om mouku 0o niockocmu. Pewenue 3a0ay u ooxazamenbcmeo meopem ¢ NOMOWbI0 6eKMOPO8 U Memooom
KoOpouHam. Dliemenmsl 2eoMempuy Macc.

suoicenust 6 npocmparncmee: napaniebhbvlii NEPeHoc, CUMMEMPUsL OMHOCUMETLHO NIOCKOCHU, YEHMPATbHAA CUMMEMPUST, NOGOPON OIMHOCUMETLHO NPSMO.
IIpeobpa3zosanue nooodus, comomemus. Pewenue 3a0au Ha nioCKOCMU ¢ UCHOIb30BAHUEM CEPEOMEMPUYECKUX MEMO08.

3ak/I0uHTe/IbHOE TOBTOPEHHE NPH MOATOTOBKE K UTOTOBOI aTTeCTALMU 10 FreOMeTPHUH

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEJIMETA

Ne \ Tema riiaBbl | Kou-Bo yacon | Kou-Bo K/p

10 kaacce

1 HekoTopble cBefeHusa U3 naaHnMeTpumn 6 1

2 BeepeHue 6

3 MNapannenbHOCTb NMPSAMbIX U MJOCKOCTEN 16 2

4 MNepneHANKYNSAPHOCTb NPAMbIX U MJIOCKOCTEN 16 1

5 MHOrorpaHH1Kun 17 1

6 3ak4nTesnibHoe nosTopeHne reometpumn 10 Kiacca 7 1

Hroro 3a kype 10 kiacca 68 6

11 kJaacc

1 LimnnHap, KOHyC 1 wap 16 2

2 ObbeMbl TN 17 1

3 BeKTopbl B NpOCTpaHCTBE 6

4 MeTo[ KOOpAWMHAT B MPOCTPaHCTBE. [IBUXXeHuns 15 1

5 3ako4nTEeNIbHOE NMOBTOPEHMe NMpu NoLroTOBKE K 14 1
MTOroBOW aTTeCcTauun No reoMeTpumn

Hroro 3a kypc 11 kiaacca 68 5
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®OPMbI KOHTPOJISI YPOBHS JOCTUXKEHUN YUYAIIIMXCA U KPUTEPUU OLIEHKHA
B paboueii nporpamme npeaycMoTpeHbl (OpMbI IPOMEKYTOUHOM U HTOTOBOM aTTeCTalluU: TECThI, KOHTPOJIbHBIE U CAMOCTOSATENbHbBIE pa0OThI, YCTHHIE
OTBETHI O0YYaIOLIHXCS.

OreHka 0TBeTa y4allerocs Npyu yCTHOM OIPOCE U OLIEHKA MMCbMEHHON KOHTPOJIBHOM pabOThl MPOBOAUTCS 110 MATHOATUIBHON CUCTEME.
Kak 3a ycTHBIN OTBET, Tak U 32 TUCbMEHHYIO KOHTPOJIbHYIO pabOTy MOXKET ObITh BHICTABJIEHA O/1HA U3 0TMETOK:5,4,3,2,1.
OneHka yCTHBIX OTBETOB.
OTBeT O1IeHUBAETCA OTMETKOM ““5”, €CIIM yJanuiics:
1) MOJIHOCTBIO PacKPBLI COZlepKaHUE MaTepuaia B 00beMe, pelyCMOTPEHHOM IIPOrpaMMOil U yUeOHUKOM;
2) W3MI0KUII MaTepual rPaMOTHBIM SI3bIKOM, TOUHO MCIIOJIb3YSl MATEMaTUYECKY0 TEPMUHOJIOTUIO U CUMBOJIUKY, B ONIPEACIEHHON JIOTUYECKOI
IIOCJIEJOBATEIILHOCTH;
3) npaBWIBHO BBIMOJHWI PUCYHKH, YEPTEKHU, TpadUKU, COIMYTCTBYIOLIUE OTBETY;
4) nokazan yMeHHe WUIFOCTPUPOBATh TEOPHIO KOHKPETHBIMU IIPUMEPAMHU, IPUMEHSTH B HOBOM CUTYallMy IIPU BBIIIOJIHEHUU ITPAKTUUECKOTO 3a/1aHus;
5) npoeMOHCTPUPOBaAI YCBOCHHE paHEe U3YUEHHBIX COMYTCTBYIOIIUX BOIIPOCOB, COOPMUPOBAHHOCTD U YCTOMYMBOCTD UCIIOIB3YEMbIX IIPH OTBETE YMEHUM U
HaBBIKOB;
6) oTBEYast CAMOCTOATEIbHO, 0€3 HABOASIIUX BOIIPOCOB YUUTEIS.
Bo3MoxHBI 1-2 HETOYHOCTH IPU OCBEIIEHNN BTOPOCTEIIEHHBIX BOIIPOCOB MJIM B BBIKJIAJKAX, KOTOPBIE YUEHUK JIETKO UCIIPaBUII I1OCIIE 3aMEYaHUsl YUUTEIs.
OTBeT OLICHUBACTCSI OTMETKOH “4” eciu
YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHUAM Ha OLICHKY ““5”, HO IIPH 3TOM UMEET OJIUH U3 HEI0YETOB:
1) B U310KEHUH JOIYIIEHbI HEOOJIbIINE POOEIbl, HE NCKA3UBILINE MAaTEMAaTHUECKOE COIEP)KaHNUE OTBETA;
2) nomnyieHsl 1-2 Hegodera IpyU OCBELIEHUH OCHOBHOI'O COAEP KaHMsI OTBETA, HCIIPABIICHHBIE [1OCIIE 3aMEYaHUs YUUTEIIS;
3) nomyiieHsl omuOKa win 6ojee IByX HEIOUETOB IPU OCBEUICHUH BTOPOCTEIIEHHBIX BOIPOCOB WK B BBIKJIA/IKAX, JIETKO UCIIPABJICHHBIE M1OCIIE 3aMEUaHus
YUUTENS.
OTBeT OLIEHUBAaETCS OTMETKON “3”,eciu:
1) HEMOJTHO PACKPBITO COAEPIKaHUE MaTepHala (CoaepKaHue U3JI0KEHO (parMEeHTapHO, He BCEr/a MOCIeI0BaTeNIbHO), HO MOKa3aHo o0Iiee IOHUMaHUe BOIIpoca
Y IPOJIEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHbBIE I JAJIbHEHIIIET0 YCBOCHUS IPOTPAMMBI;
2) UMENUCh 3aTPYIHEHHUS WU JIOMYIIEHbI OIIUOKU B ONpeIeIEHUH MTOHITUH, UCIIOJIb30BAHUN MAaTEMAaTUYECKON TEPMUHOJIOT MM, YEPTEXKaxX, BHIKIAIKAX,
WCIIPABJIEHHBIE MTOCIIE HECKOJIbKUX HABOSILUX BOIIPOCOB YUUTEIS;
3) YYEHHUK HE CIIPaBUJICS C IPUMEHEHHEM TEOPUHU B HOBOW CUTYallUH MPH BBIOIHEHUH NPAKTUYECKOT0 3a/IaHMsl, HO BBIMOJIHIII 00s3aTeNbHOE 3a/1aHUE.
OTBET OLIEHUBAETCI OTMETKOH ‘27, ecin:
1) He pacKpbITO coJepkaHue yueOHOro MaTepHuana;
2) 0OHapyEeHO He3HAHUE WM HE IOHUMaHHE YYEHUKOM OOJIbIIeH Wik HauboJjiee BaKHOM yacTH yueOHOro Matepuania
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3) nomyiieHbl OMOKU B ONPEEICHUN TOHATHUS, IPU UCTI0Ib30BAaHUHM MAaTEMATUYECKON TEPMUHOJIOTUH, B PUCYHKAX, YepTexax WiK rpadukax, B BbIKJIAIKaX,
KOTOPBIE HE UCIIPABJICHBI I10CJIE HECKOJIBKUX HABOIAIIMX BOIIPOCOB YUUTEIS.

OnenuBanne NUCbLMEHHBIX PadoT.

[Ipu npoBepke MUCbMEHHBIX pabOT MO0 MAaTEMaTHKE CIEAYET pa3andaTh rpyoble U HETpyOble OLIMOKH.

K rpy0bIM o1mmbKkamM OTHOCSTCS: BBIYUCIUTENbHBIE OIIMOKH B IPUMEPAX U 33jjayax; OUIMOKM Ha HE3HAHHE MOPSAKA BBITIOJIHEHHS apu(PMETHUECKUX JICHCTBUIA;
HENpPaBWIbHOE pEelIeHHE 3a/1auu (POMyCK JeHCTBU, HENPaBUIbHBIN BBIOOp AEWCTBUH, JIMIITHEE IEHCTBUE); HEJJOBECHHUE /10 KOHIIA PEIICHUS 3a/1aud WIN
IIPUMEpPA; HEBBIIIOJIHEHHOE 3a/laHuUE.

K HerpyObIM omrOkaM OTHOCSTCS: HEpAaLlMOHAJIbHBIE PUEMbI BHIYMCIICHU; HETIpaBUIbHASI IOCTAHOBKA BOIIPOCA K JICUCTBUIO MPH PEIICHUH 33/1a4l; HEBEPHO
c(OpMyIUPOBaHHBINA OTBET 3a/1a4H; HEMIPABUIbHOE CIIMChIBAHUE TaHHBIX YHCEN, 3HAKOB; HE JI0OBEJICHHE JI0 KOHIIa TpeoOpa3oBaHuil.

[Ipu onenke paboT, BKIIOYAIOMIUX B €05l IPOBEPKY BHIYUCIUTEIbHBIX HABBIKOB, CTABSITCS CIEAYIOIINE OTMETKHU:

“5”,ecnu paboTa BHINOIHEHA 0€301IMO0YHO;

“4”- B pabote gonyieHsl 1 rpy6ast u 1-2 HerpyOble OlInOKY;

“3”-B pabote gomyuieHsl 2-3 rpyobie win 3 u 6osiee HerpyOble OIMOKY;

“2”-ecnu B pabote nomyuieHsl 4 u 6osee rpyObIX OIIMOOK.

[Ipu ouenke paboT, COCTOSIIMX TOJIBKO U3 33j1a4, CTaBATCA CIEAYIOLINE OTMETKH:

“5”-ecnu 3a1a4M pelIeHbl 6€3 OMMOoK;

“4”-ecnu nomyieHsl 1-2 HerpyOble OMINOKY;

“3”-ecnu nomyuieHsl 1 rpy0as u 3-4 HerpyOble onnOKu;

“2”-ecnu nomyuieHo 2 u 6onee rpyObIX OMUOOK.

VYuurenab MOXKET NOBBICUTh OTMETKY 3a OPUTMHAJIBHBIN OTBET WJIM OPUTMHAJIBHOE PEIIEHUE, KOTOPbIE CBUAETEILCTBYIOT O BHICOKOM MAaTeMaTHYeCKOM Pa3BUTHH
y4allerocs, a TaK ke 3a pelieHue 0ojee CI0KHON 3a7a4y WM OTBETa Ha HauboJiee TPYIHbIM BONPOC, NPEAJIOKEHHBIE CBEPX OOBIUHBIX 3a/1aHUM.

OneHuBasi OTBET y4alllerocs Wi MUCbMEHHYI0 KOHTPOJIbHYIO paboTy, yUUTEN b 1a€T YCTHO KAYECTBEHHYIO XapaKTEPUCTUKY UX BBIIIOJHEHMUS.

OreHKa TeCTOBBIX PadoT:
«5» 90 % - 100 %

«4» 70 % - 89 %

«3» 50 % - 69 %

«2» 30% - 49 %

«1» 0-29%

Y4eOHO-MeTOANYECKHE CPeICTBA 00yUCHUA
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Y4eOHO-MEeTOANYECKUIT KOMILIEKT
YMK JIL. C. AtanacsHa u jp.

1) Teomerpus: 10 — 11 k. / JI. C. Atanacsin, B. @. byry3os, C. b. KagomuieB u 1p. — M.: IIpocBemenue, 2019

2) 3uB b. I'. 'eomeTpus: nunaktuueckue Marepuansl: 10 k. — M.: IIpocsemenue, 2018-2019rr.

3) 3uB b. I. 'eomerpus: qunakruyeckue matepuansl: 11k — M.: IlpocBemenue, 2018-19rr.

4) I'opaun PK. Maremartuka. EI'D 2019. Pemenue 3anaua C 4 / noa. pea. Cemenosa A.JL., Smenko U.B.. — M.: MITHMO, 2014.

5) CmupuoB B.A. Maremaruka. EI'D. 3anava C 2. ['eomerpusi. Crepeomerpus / mox. pea. Cemenona A.JL., Smenko 1U.B. — M.: MITHMO, 2011.

HNHTepHET-pecypcen:
1. www.edu.ru (caiit MOuH P®).
2. www.school.edu.ru (Poccuiickuii 001eo0pa3oBarenbHbIi TOPTA).
3. www.pedsovet.org (Bcepoccuiickuii TnTepHeT-nieacoBer)
4. www.fipi.ru (caiit @enepanbHOro MHCTUTYTA MEeIarornuyecKux U3MEpEeHUN).
5. www.math.ru (MUnTepHeT-nojiep>xka yuureneid MaTeMaTuKy ).
6. www.mccme.ru (callT MOCKOBCKOT0 LIEHTpa HEMPEPHIBHOIO MaTEMaTHUECKOr0 00pa30BaHUs).
7. www.it-n.ru (ceTb TBOPUYECKUX yUUTETCH)
8. www.som.fsio.ru (cereBoe 00bEJMHEHNE METOUCTOB)
9. http:// mat.1september.ru (caiiT razetsl «MaremaTuKa)
10. http:// festival.1september.ru (pectuBanp negarornueckux uae «OTKpbITHIM ypok» («IlepBoe ceHTIOps»)).
11. www.eidos.ru/ gournal/content.htm (MuTepHerT - xKypHan «QUa0c»).
12. www.exponenta.ru (00pa3oBaTeIbHBIN MATEMAaTUIECKHUMN CANT).
13. kvant.mccme.ru (35eKTpoHHas Bepcus KypHaia «KBaHT».
14. www.math.ru/lib (3;mekTpoHHass MaTemaTuueckas OMOIMOTEKA).
15. http:/school.collection.informika.ru (enunas xomnekuus UGPOBBIX 00pa30BaTENBHBIX PECYPCOB).
16. www.kokch.kts.ru (on-line TectupoBanue 5-11 kaccsr).
17. http://teacher.fio.ru (memparornyeckas Mmactepckasi, ypoku B lHTepHeTe u apyroe).
18. www.uic.ssu.samara.ru (ImyTeBoauTeb «B Mupe Hayki» A1 HIKOIBHUKOB).
19. http://mega.km.ru (Mera>auuknoneaus Kupunna u Medoaus).
20. http://www.rubricon.ru, http://www.encyclopedia.ru (caifTbl « JHIUKIOTICIHIN).
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