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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma yueOHoro mpeamera «lFeometpua» mns 11 kimacca cocraBiieHa Ha
OCHOBE HOPMATUBHBIX JOKYMEHTOB:
-penepanbHOTO rOCYapCTBEHHOr0 00pa30BaTENbHOTO CTaHAapTa CpPEIHEro o0urero
o0pa3zoBaHus;
- yuebHoro oopazoBatenbHOro iana MbOYVY «JIuneit Ne3y na 2023-2024 yueOHbIi rof;
- r0JI0BOTO KayieHnapHoro yueoHoro rpadpuka MBbOY «Jlumeit Ne3» na 2023-2024 y4eOHbBIN TOI;
- TIOJIOKEHHUSI O paboueii mporpaMme MpeIMETOB, KypCoB,
- (eaepanbHOro MEepedyHs YIeOHMKOB, PEKOMEHIOBAHHBIX (IOMYIIEHHBIX) K UCIOJIb30BAHUIO B
oOpa3oBaTelIbHOM  Mpolecce B 00pa30BaTENIbHBIX  YUPEXKACHHUSIX,  pealu3yrolue
oOpa3oBaTelnbHbIC MPOrpaMMBI  O0IIEro 00pa3oBaHUST W HMMEKOIIUX TOCYAapCTBEHHYIO
AKKpeIUTAIMIO U Y4eOHO-METOINYECKUX TIOKYMEHTOB:
- mporpammbl Juisi obmieoOpaszoBarenbHbix mkon «leomerpus 10-11 xmacce», / coct.
T.A.BypmuctpoBa— 3-e uznanue M. : [Ipocsemienue, 2016r.,

[Tporpamma mo reometpun 11 xiacca aBrop-coctaButens T.A. Bypmucrposa, aBTopa JI.C.
ArtanacsiHa u3natenbcTBO «lIpocBenienue» paccuntana Ha 68 4. B roa (2 4. B HEACIIO).

Pabouas nporpamma no reomerpun 11 kiacca cocraBiaeHa Ha 68 4. B roJ (2 4. B HEZENIO €
yueToM padoueil nporpammsl Bociutanuss MBOVY Jluneit Ne3.

PaGouass mnporpamma mpemycMaTpUBaeT —peaU3alMIO CoAepkKaHUS (YaCTUYHO WIIU
MOJIHOCThIO) B JIUCTAaHIIMOHHOM QopmaTe ¢ MpUMEHEHHEeM LU(POBBIX 00pa30BaTEIbHBIX
pecypcoB
(https://www.yaklass.ru/ , https://uchi.ru/ , https://edu.skysmart.ru/ , https://www.mos.ru/city/proj
ects/mesh/ , https://resh.edu.ru/).

Y4yeOHo - MeTOAMYECKU KOMILJIEKT:

1. T'eomerpus. 10-11 xnaccel. ba3obiil u npoduibHbi ypoBHU./ATaHacsH JI.C., Bytry3oB
B.®., Kagomues C.b. — M.: [Ipocsenienue, 2016

2. T'eomerpus. unaktudeckue marepuansl. 11 kiacc. bazoBelii 1 nmpoMIbHBIA ypOBHU./
3uB b.I''— M.: IIpocsemenue, 2016

DJIEKTPOHHBIE pecypchl:

1. http://school-collection.edu.ru- Enunas xoiutekinus 1TUQPPOBBIX  00pa3oBaTEIbHBIX
pecypcoB

2. http://fcior.edu.ru- ®enepanbHblil EHTP WHPOPMAIIMOHHO-00OPAa30BaTEIBHBIX PECYPCOB

(OLIMIOP)

http://www.exponenta.ru- O6pazoBarenbHbI MATEMAaTHYECKUN CaUT

http://mirmatematiki.ru [Tpe3enTanuu mo reomeTpun

https://oge.sdamgia.ru/- O6pa3oBarenbHbIi MOPTAJ IS TOATOTOBKH K dK3aMEeHaM

http://fipi.ru/ - denepanbHbIi HKHCTUTYT MEJArOTMYECKUX U3MEPEHHUN

o0k w

[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
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JInuHOCTHBIE, MeTanpeIMeTHbIEe U MPeAMeTHbIE Pe3yJbTaThl 0CBOCHUA
Kypca
[TporpamMa 1o03BOJIIET AOOMBATHCS CIEAYIOIIUX PE3yAbTATOB OCBOCHHUS 00pa30BaTeNbHON
POTPaMMBbI CpeTHEero 001ero oopa3oBaHus:

1) B IMYHOCTHOM HANpaBJICHUU:

e chopMHpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH; KPUTUYHOCTh MBIIUICHHUS, YMEHHE pPACIO3HABATH JIOTHUECKU
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIUYATH THIIOTE3Y OT (PaKTa;

® TOTOBHOCTh M CIIOCOOHOCTH BECTH IUAJIOT C JAPYTUMU JIOABMH, TOCTUTaTh B HEM
B3aMMOITOHIMAHHSI, HaxO/IUTh oOurue LEIH
Y COTPYJTHUYATH B UX JIOCTHIKECHUHY;

® HAaBBIKM COTPYIHHUYECTBA CO CBEPCTHHKAMH, JCTbMHU MIIAJIIIETO BO3pacTa,
B3POCIBIMH B 00pa3oBaTeNIbHOW,  OOIIECTBEHHO  MOJE3HOW,  Yy4eOHO-
HCCIIE0BATENIbCKOM, MPOSKTHON U APYTUX BUJIAX JIESITEIbHOCTH;

® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE€ CaMOOOpa30BaHMIO, Ha
MPOTSDKEHUM  BCEM  JKM3HU; CO3HATENbHOE OTHOIIEHHWE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBUIO YCICIIHOW NPOPECCHOHAIBHON M OOIIECTBEHHOM
e TeIbHOCTH;

® DOCTETHYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs OCTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOTI'O TBOPUECTBA;

e OCO3HaHHBIA BBIOOp Oyaymiedl mnpodeccun W BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB; OTHOIIEHHWE K  MPOQecCHOHATBHOMN
JESATEIbHOCTH KaK BO3MOXKHOCTH YYacTHS B PEIICHUW JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, 00IIe-HAIMOHATBHBIX TTPOOJIEM.

2) B METanpeaIMETHOM HaIPaBICHUN

® YMEHHME CaMOCTOATEIBHO OIPEACNATh IENH ACSITEIHHOCTH M COCTABIIATH IIJIAHBI
NeSITeNIbHOCTH; CaMOCTOSITETILHO OCYIIECTBIIATD, KOHTPOJIUPOBATh "
KOPPEKTUPOBATh JIEATEILHOCTh; HCIOJIB30BaTh BCE BO3MOJXKHBIE PECYpPCHI IS
JNOCTUKEHHSI TIOCTABICHHBIX IleNled W pealu3aldd IJIaHOB JIeATEIbHOCTH;
BBIOMpATh YCIEIIHbIE CTPATETUN B PA3IMUHBIX CUTYAIUSX;

e yMEHHE MPOJYKTHUBHO OOIIaThCsl U B3aWMOJEHCTBOBATH B IPOLIECCE COBMECTHOU
NESATCIbHOCTH, YYUTBHIBATH TO3WIMHM JPYTUX  YYaCTHUKOB JICSTEIHHOCTH,
3¢ (HeKTHBHO pa3peniaTh KOHPIUKTHI;

® RBJIQJICHHE HABBIKAMH TTO3HABATEIbHOMW, Y4eOHO-UCCIIEIOBATEILCKOM M MTPOCKTHOM
NeSTeTLHOCTH, HAaBBIKAMH pPa3pelieHus: MmpobieM; CoCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITETFHOMY TTOMCKY METOJIOB PEIICHHsI MPAKTUIECKUX 3a/1a4, TPUMEHEHHIO
Pa3IUYHBIX METOJIOB TIO3HAHUS,

® TOTOBHOCTh M  CIOCOOHOCTH K  CaMOCTOSITENbHOW  HMH(OpPMAIMOHHO-
MMO3HABATEIHHON JIESITEIIbHOCTH, BKIIIOYAs YMEHUE OPUEHTHUPOBATHCS B PA3TUIHBIX
MCTOYHUKAX MHPOPMAIIHH, KPUTHIESCKH

® OIICHWBaTh W HMHTEPIPETUPOBATh HHPOPMAIHIO, TOJYYaeMYI0 W3 Pa3THYHBIX
HMCTOYHUKOB;

® yMEHHE UCIOJB30BaTh CpeACTBA HHGOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
texnonoruit (manee — WKT) B pemeHnn KOTHUTHBHBIX, KOMMYHUKATHBHBIX W
OpPraHM3alMOHHBIX 3a7ady C COOJIOJEHUEM TpPeOOBaHUN SPrOHOMHKHU, TEXHHKH



0€30MaCHOCTH, THTHUEHBI, PECYpCOCOEpPEKECHHsI, MPABOBBIX M STUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

® BIAJICHHE SA3BIKOBHIMH CpPEACTBAMH — YMEHHE SICHO, JIOTHYHOU TOYHO H3JIararthb
CBOIO TOYKY 3pEHUs, UCIOIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

e BIAJICHHE HABbIKAMU [O3HABATEIbHOU pedeKCHU KaK OCO3HAHUSI COBEPIIAEMBbIX
JNEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB U OCHOBAHUMN, T'PAHUI]
CBOCTO 3HAHWS M HE3HAHMS, HOBBIX IIO3HABATENIbHBIX 3a/ad M CPEICTB HUX
JOCTHKECHHUSL.

3) B IPEIMETHOM HANPABICHUU

e chopMHpPOBAaHHOCTH MPEACTABICHUN O HEOOXOIUMOCTH JJOKA3aTEIbCTB MIPH
000CHOBaHUU MAaTEeMATHUUYECKUX YTBEPKICHUHN U POJTM AaKCUOMATHUKH B TPOBEICHUHN
JeMYKTUBHBIX PacCyXICHUN;

e chopmMHpOBaHHOCTH MOHATUWHOTO ammapaTa o OCHOBHBIM pa3zesiaM Kypca
MaTEMaTHKH; 3HaHUH OCHOBHBIX T€OpeM, (DOPMYII U YMEHUS UX MPUMEHSTh; YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOUTh HECTAHAAPTHBIC CIIOCOOBI PEIICHHS 3a/1a4;

e chopMHPOBAHHOCTH YMEHUN MOJICTHPOBAThH peabHbIC CUTYaIlUH, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIENI, HMHTEPIPETUPOBATH MTOJIYUYCHHBIN PE3yNbTaT;

e chopMHPOBAaHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATUAX MAaTEMaTHYECKOTO
aHaJlM3a U UX CBOMCTBAX, BJIa/ICHUE YMEHUEM XapaKTepH30BaTh MMOBECHHE
(GyHKIUH, HUCTIOIb30BaHKE MOTYUYEHHBIX 3HAHUHN JJIS1 OMMCAHUS U aHAJIM3a PEaIbHBIX
3aBUCHUMOCTEH;

3JEMEHTHI TEOPUU MHOKECTB U MATEMATUYECKOM JJOTUKH
Buvinycknuk naywumcea:

° CBO6OI[HO ONneprupoOBaTh NOHATUAMHN: KOHCUHOC MHOXKXECTBO, DJICMCHT MHOXXCECTBA,
OJIMHOXECTBO, IIepeceueHne, 00beIMHEHNE U Pa3HOCTh MHOXKECTB, YUCIIOBBIE
MHOX€ECTBA HAa KOOPJAMHATHOM NPSIMOM, OTPE30K, MUHTEPBAI, IOJYHHTEPBAII, IPOMEKYTOK
C BBIKOJIOTOH TOUKOH, rpaduueckoe MpeCTaBIeHIe MHOXKECTB Ha KOOPMHATHON
IUIOCKOCTH;

® 33]]aBaTh MHOXKECTBA [IEPEUYUCIICHUEM U XapaKTEPUCTUYECKUM CBOUCTBOM,;

e OIIEpUPOBATH NOHATUSAMU: YTBEPKICHHUE, OTPULIAHUE YTBEPKACHUS, UCTUHHBIEC U
JIOXKHBIE YTBEPIKJIEHHs, IPUYMHA, CJIEACTBUE, YACTHBIN Cllyyail 001Iero yrBepKIeHus,
KOHTPIPUMED;

® TIPOBEPATH NIPUHAUICKHOCTD HIIEMEHTA MHOKECTBY;

® HAXOJUTh MepecedeHre U 00beIMHEHHE MHOXKECTB, B TOM YHUCJIE MPEACTAaBICHHBIX
rpaduvecKy Ha YUCIOBOM MPSAMON M Ha KOOPIUHATHON TJIOCKOCTH;

® MPOBOAWTH NOKA3ATCIBbHBIC PACCYXKACHUA IJIA 000CHOBaHNS UCTUHHOCTHU YTBep)I(}IeHHf'I.

B nosceonesnotl dcusnu u npu u3ydeHuu Opyeux npeomemos:

® JCIOJIb30BaTh YHCIIOBBIE MHOKECTBA HA KOOPAMHATHOW MPSIMOW U HAa KOOPJIMHATHOM
MJIOCKOCTH JIJIsl OMMCAHUs PeaJIbHBIX MPOLECCOB U SIBJICHUN;

® TIPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHS B CUTYaIIMsIX MIOBCETHEBHOU KU3HH, TIPU
PEIICHUH 3a7a4 U3 APYTUX MPEAMETOB

Buvinycknuk nosiyuum 603MO0MCHOCHI HAYUUMBCA:

® OINEpUpPOBATh MOHITUEM ONPEIECICHUS, OCHOBHBIMUA BUIAMH OIPEACIICHUI, OCHOBHBIMU
BUJIaMU TEOPEM;

® TIOHMMAaTh CyTh KOCBEHHOTO JI0Ka3aTeIbCTBA;

® ONEepUPOBATH MOHATHUSIMHU CYCTHOTO M HECUETHOTO MHOYKECTBA,;



MPUMEHSATh METOJ] MaTeMaTHIECKON MHAYKIINH JJIs1 TPOBEACHUS PACCYKIACHUN 1
JTIOKA3aTeJIbCTB M MPU PEIICHUH 3aaY.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK U SI3BIK JIOTUKH JJIs1 OITUCAHUs
pealIbHBIX MPOLIECCOB U SBICHUH, IPU PEIICHUU 3a]1a4 IPYTUX y4EOHbIX MPEAMETOB

Boinycknuk nayuumcesa:

BJIa/IETh TEOMETPUYECKUMU OHITUSAMHU IIPU PELICHUH 33]a4 U IPOBEICHUU
MaTEMaTUYECKUX PacCyKICHUI;

CaMOCTOSTENILHO (hOPMYITUPOBATh ONPENETICHUS T€OMETPUUECKUX (DUTYD, BBIABUTaTh
TUIIOTE3bl O HOBBIX CBOWCTBAX U MPHU3HAKaX FeOMETPUUYECKUX (PUTYp U 0OOCHOBBIBATH
WY ONIPOBEPraTh WX, 0000IIATh UM KOHKPETU3UPOBATH PE3yNIbTaThl HA HOBBIX KJIAcCax
(buryp, NpoBOANUTh B HECIOKHBIX ClIydasX Kiaccu(UKaLuio GUryp 1o pazainuyHbIM
OCHOBaHUSIM;

UCCIIEI0BaTh YePTEKH, BKIIOUasi KOMOMHALMU (QUTYp, U3BIIEKATh, UHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HH(POPMALIKIO, IPEACTABICHHYIO Ha YepTexkax;

pelaTh 3a/1a4ld reOMETPUUECKOI0 COJIEpKaHusl, B TOM YHCIIE B CUTYalUsIX, KOIia
QITOPUTM PELICHUS HE CIEYET SBHO U3 YCIOBUS, BBIIIOJIHATH HEOOXOUMBIE AJIs
pelIeHus 3aJa4y JOIIOJIHUTEIbHBIE IOCTPOEHUS, UCCIEN0BATh BOZMOKHOCTh
IpUMEHEHHS TeopeM U (pOpMyIT 7S peIIeHus 3a/1a4;

yMeTh (POPMYJIMPOBATH U JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKACHNUS;

BJIQ/IETh NOHATUSMU CTEPEOMETPUN: IIPU3Ma, NTapaJlIesICUIIe ], IMpaMmia, TETPadip;
UMETh NPEJCTABIEHUS 00 aKCHOMaX CTEPEOMETPUU U CIEACTBUIX U3 HUX U YMETh
HNPUMEHSTh UX MPU PELICHUH 3a/1a4;

YMETb CTPOUTH CEUYEHUSI MHOTOTPAaHHUKOB C UCIIOJIb30BAHUEM PA3JIMYHBIX METOOB, B
TOM YHCJIE U METOJA CIIEIOB;

UMETh MPEJCTABIIEHUE O CKPEIIUBAIOIINXCS IPSIMbIX B IPOCTPAHCTBE U YMETh HAXOUTh
YroJI U PacCTOSTHUE MEXAY HUMU;

IIPUMEHATH TEOPEMBI O MAPAJIEIBHOCTH NPSMBIX U TNIOCKOCTEN B ITPOCTPAHCTBE IIPH
pEILLIEHNN 3a/]a4;

YMETb IPUMEHSATH MapajjiebHOE IPOEKTUPOBAHUE ISl U300pakeHus puryp;

YMETb IPUMEHSATH NEPIEHAUKYIAPHOCTH NPSAMOM U IIIOCKOCTH NPU PELICHUH 3a/1ay;
BJIA/IETh NOHATUSMH OPTOTOHAJIIBLHOE MPOEKTUPOBAHUE, HAKIIOHHBIE U MX IPOEKIUH,
YMETb IPUMEHATH TEOPEMY O TPEX NEPIEHAUKYIIApaxX MPHU PEILICHUHN 33/a4;

BJIQ/IETh NOHATUSIMU PACCTOSIHUE MEXKTY (hUrypaMu B IPOCTPAHCTBE, OOIINI
NEPIEHIUKYIISAP IBYX CKPEUIUBAIOUINXCS MPSIMBIX U YMETh IPUMEHSTh UX IPU PELICHUU
3az1ay;

BJIa/IETh MOHITUEM YTOJl MEXK/1Y MPSIMOI U MIOCKOCTHIO U YMETh IPUMEHSITh €ro pH
pEeIIeHNH 3a/]a4;

BJIA/IETh NOHATUSMM JBYTPaHHBIN YroJl, YroJl MEXKIY IUIOCKOCTSIMU, IEPIEHANKYIISPHbBIE
IUIOCKOCTH M YMETh IPUMEHSTH UX IIPU PELLIEHUU 3a/1a4;

BJIQ/IETh MOHITUSIMHU MIPU3Ma, MapaJlJIesIeNuIe]] U IPUMEHITh CBOMCTBA Mapaliesenurnena
IIPY PELICHNN 33/]a4;

BJIQ/IETh MOHATHEM MPSIMOYTOJIbHBIN Mapasieienure]] i MPUMEHSITh €ro Mpu pelieHnH
3ajady;

BJIa/IETh NOHATUSIMHM NMUPAMMJIA, BUABI TUPAMUJ, SJIEMEHTHI IPAaBUIbHON TUPAMUB] U
YMETb IPUMEHATH X IIPU PELICHUU 3a7a4;

UMETh MPEJCTaBIIEHUE O Teopeme Dilepa,IpaBUIbHBIX MHOIOTPAHHUKAX

BJIAJICTh NOHATHEM IIJIOLIAIA TOBEPXHOCTEN! MHOTOIPAaHHUKOB U YMETh IPUMEHATD €r0
IIPY PEIICHUN 3a/]a4;

BJIAJICTh MOHATUSAMH TeJa BpaleHus (IHJIMHAP, KOHYC, ap U chepa), UX CeYeHUs U
YMETb IPUMEHATH X IIPU PELLICHUU 3a7a4;



BJIJICTh MOHATUSMH KacaTeNIbHBIC MIPSMBIE U TUIOCKOCTH M YMETh IPUMEHATH U3 IPU
peLIeHUN 3a/1a4;

UMETb MPECTABICHUS O BIIMCAHHBIX M OMHCAHHBIX c(hepax U yMETh MPUMEHAThH X IPU
pELICHUH 33]a4;

BJIQJICTh MOHATUSAMH 00bEM, 00bEMBI MHOTOTPAaHHUKOB, TeJl BPAILICHUS K IPUMEHSATH UX
NP PEIICHNUN 3a/1a4;

UMETb MPECTABICHNUE O PA3BEPTKE MIMHIPA U KOHYCA, IO TTOBEPXHOCTH
IIMHPA U KOHYCA, yMETh IPUMEHSATh UX IIPU PELICHUH 3a/1a4;

MMETh MPEICTABICHNUE O TUIOMAIU c(hephbl U YMETh IPHUMEHSTh €0 IPU PEIICHNH 3a/1ay;
YMETh peniath 3a/1a4d Ha KOMOMHAIIMY MHOTOTPaHHUKOB U TEJI BPAILICHUS;

UMETb MPEJCTABICHHUE O OJO0MH B MPOCTPAHCTBE U YMETh pPellaTh 3aa4u Ha
OTHOIIEHHE 00BEMOB H IUIOMIAJICH MOBEPXHOCTEN MOAOOHBIX UTYP.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyaux npeomemos:

COCTaBJIATH C MCIIOJIL30BAaHUEM CBOMCTB TCOMCTPUYCCKHUX (1)I/Il"yp MAaTEMATHYCCKHUC
MOJCIIN IJIA PCHICHUA 3a1a4 IIPAKTUYCCKOI'O XapaKTepa U 3a1a49 U3 CMCKHBIX
JAUCHUIIIIMH, UCCIICA0BATh MOJTYYCHHBIC MOACIIN U HMHTCPIPCTUPOBATL PE3YJIbTAT

Bbmycmum noJiydum 603MO)NCHOCHb HAYUUMbCA?

UMETb IIPECTaBICHUE 00 aKCHOMATUYECKOM METO/JIE;

BIIQJICTh IIOHATHUEM T€OMETPUYECKNE MECTA TOUYEK B IPOCTPAHCTBE U YMETh IPUMEHSATh
WX JUIS PELICHMs 3a/a4;

YMETb IPUMEHSATH JJIs1 PELICHMS 3a/1a4 CBOWCTBA IUIOCKUX U IBYTPaHHBIX YIJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMbBI KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIa;

BIIQJICTh IIOHATUEM NEPIECHANKYIIIPHOE CEUEHHUE NPU3MBI U YMETh IPUMEHSATH €r0 NpU
peleHun 3auad;

MMETH NPEICTABIECHUE O JBOMCTBEHHOCTH IIPAaBUJIbHBIX MHOTOIPAaHHUKOB;

BJIA/IETh NOHATUSMM LIEHTPAJIBHOE U MAapAJUIEIbHOE IPOEKTUPOBAHUE U TPUMEHATH UX
IIPU TIOCTPOCHUU CEYEHHUI MHOTOTPAaHHUKOB METOJIOM IIPOEKIIUA;

MMETBH MPECTABICHUE O Pa3BEPTKE MHOTOTPAHHUKA U KpaT4yanIleM ITyTH Ha
IIOBEPXHOCTU MHOTOI'PAHHUKA;

MMETH NPEJCTaBICHUE O KOHNYECKUX CEUCHUSX;

UMETh MPEJCTABIIEHUE O Kacaloluxcs cepax 1 KOMOMHAIIMY TeJ BPAIICHUS U YMETh
IIPUMEHSATH UX IIPU PELICHUU 3a]1a4;

OPUMEHSTH MIPU PELIeHNH 3314 (POpMyITy pacCTOSIHUS OT TOUYKH J10 MIIOCKOCTH;
BJIAJIETh Pa3HBIMHU CIIOCOOAMU 33aHUs PSIMON ypaBHEHUSMHU U YMETh IPUMEHSTh MIPU
pELICHUH 3a/1a4;

IIPUMEHSATH IIPU PELICHUH 3a/1a4 U JOKA3aTEIbCTBE TEOPEM BEKTOPHBIM METO U METOJ
KOOPJIMHAT;

UMETb MpeJCTaBIeHUE 00 akcChoMax 00beMa, MPUMEHATH (OPMYIIbI 00bEMOB
MIPSIMOYTOJIBHOTO MTApajuIeICUIIe1a, TPU3MbI M IMPAMHUJIBI, TETPASAPA IIPU PELICHUH
3az1ay;

MPUMEHSTh TEOPEMbI 00 OTHOLIEHUSIX 00BEMOB NP PELICHUH 3a/1a4;

MPUMEHSTh HHTETpall JUIsl BHIYMCIEHUSI 00BEMOB U TOBEPXHOCTEH TeJl BpallleHus,
BBIUMCJICHMS IJIOMAAN chepudeckoro mnosica U 00beMa apoBOro Ciosi;

MMETBH INIPECTaBICHUE O JBUKEHUSX B IIPOCTPAHCTBE: MapaUIeIbBHOM IIEPEHOCE,
CUMMETPUU OTHOCHUTEIIBHO IUIOCKOCTH, IEHTPAIIbHOW CUMMETPHUH, IIOBOPOTE
OTHOCHTEIIBHO IIPSIMOM, BAHTOBOW CUMMETPHUH, YMETh IPUMEHSATh X IIPU PEILICHUN
3az1ay;

MMETH NMPEICTABICHUE O IUIONIANA OPTOTOHAIILHOW MTPOEKIINH;

MMETh MPEICTABICHUE O TPEXIPAHHOM ¥ MHOTOTPaHHOM YTJI€ U IPUMEHATH CBOMCTBA
IUIOCKHX YIJIOB MHOTOTPAHHOTO yIJIa IIPH PEIICHNH 33/1a4;



® HMETh NPEJCTABICHHS O IPeoOpa30BaHUK MOJ00NS, TOMOTETHH M YMETh IPUMEHSATh UX
IpY PEIICHNUN 3a/1a4;

e  yMeTh pelaTh 3a/1a4M Ha IMJIOCKOCTH METOAAMHU CTEPEOMETPHH;
YMETh NPUMEHSTH (POPMYIIbl 00BEMOB MPH PEILICHUH 33a4

BEKTOPBI 1 KOOPAUHATBI B TIPOCTPAHCTBE
Buvinycknuk nayuumca:

® BIIAJICTh MOHATUSIMHU BEKTOPHI U UX KOOPIUHATHL;

® yMETh BBINOJIHATH ONEpalliy HaJl BEKTOPAMH;

® CIOJIB30BATh CKAJISIPHOE MPOU3BE/IEHUE BEKTOPOB MPU PELICHUH 3a/1a4;

® [PUMEHSTh YpaBHEHHE IJIOCKOCTH, POPMYITY PACCTOSHUS MEX/y TOUKaMH, YypaBHEHUE
cdepbl IpU peleHuy 3a1ay;

® TIPUMEHSTH BEKTOPHI U METOJ KOOPJMHAT B IPOCTPAHCTBE MPHU PEILICHUHU 3a/1a4

Boinycknuk nonyuum 603mMo0icHOCHIb HAYUUMbCA:

® HaxoJauTh 00BEM MapayljIeseNuIea U TETPa3Apa, 3aJaHHbIX KOOPINHATAMH CBOUX
BEPIIIVH;

e 33/1aBaTh MPSAMYIO B IPOCTPAHCTBE;

® HAaxOJUTh PACCTOSIHHE OT TOYKH JI0 TIIOCKOCTH B CUCTEME KOOPIUHAT;

® HAaXOJUTh PACCTOSIHHE MEXIY CKPEIIMBAIOIIUMUCS PSIMbIMU, 33IaHHBIMHU B CCTEME
KOOpJUHAT

HUCTOPUSA MATEMATHUKH
Buvinycknuk nayuumcs:
® UMETh MPEJCTABICHHUE O BKJIAJIC BBIAAIOIIUXCS MAaTEMAaTUKOB B Pa3BUTHE HAYKH;
® TIOHMMAaTh POJIb MAaTEMATUKH B pa3BuTuu Poccun
METO/1bl MATEMATUKHU
Buvinycknuk nayuumcs:
®  JCHOJb30BaTh OCHOBHBIE METO/IbI JOKA3aTEIbCTBA, IPOBOANTH JOKA3aTEIbCTBO U
BBITIOJHATH OITPOBEPIKEHHUE;
® TPUMEHATH OCHOBHBIE METO/bI PEUICHUS MAaTEeMaTUYECKUX 3a/1a4;
® Ha OCHOBE MAaT€MaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE XapaKTEpU30BaTh KPacoTy U
COBEPLIEHCTBO OKPYXAIOLIEr0 MUpPa U MPOU3BEIECHUI HCKYCCTBA;
® TIPUMEHATH MPOCTEHIINE TPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CUCTEMBI IIPU PEIICHUN MaTeMaTHYECKUX 3ajay;
®  [0JI30BaThCS MPUKIIAAHBIME ITPOrpaMMaMHU U POTPaMMaMH CUMBOJIBHBIX BHIUMCIICHUHN
JUTSI ICCIICTIOBAHUSI MAaTEMAaTHYECKUX O0OBEKTOB
Buvinycknuk nosiyuum 603mMO0MCHOCHIb HAYUUMBCA:

¢ NPUMCHATH MATCMATHYCCKUC 3HAHUA K UCCIICAOBAHUTIO OKPYXKAOUICTO MUpa
(MOI[CJ'II/IpOBaHI/IC (I)I/I3I/I‘-ICCKI/IX mponeccoB, 3aJauun 3KOHOMI/IKI/I)

OcHoBHOe conep:kanue

Huauuap, konyc u map (13 yacos)

[TonsiTHe HMIIMHAPA, TUIMHAPUYECKOW TOBEPXHOCTH. [1momaas MOBEpXHOCTH LUIMHIpA.
OceBble ceueHUsT M CEUEHMs NapajljielbHble OCHOBAaHMIO. [IoHATHME KOHyCa, KOHUYECKOH
noBepxHocTu. [Imomane moBepxHoCcTH KOHyca. OCeBble CEYEHUS U CEUEHHUs MapaulesIbHbIC
OCHOBaHHMIO. YcedeHHbIH koHyc. Cdepa u map, ux ceueHus. YpasHenue chepsl. Bzanmuoe
pacrionoxkenue cepsl u miockoctu. KacarenbHast minockocTs K chepe. Chepa, BnucanHas B



mHororpanHuk. Cgepa, onucaHHas OKOJIO MHOTOrpaHHHMKA. DIUIMIIC, TUniepOoia, mapaboina
KaK CE€4eHUs KOHYcCa.
Oo0nbembl Teu (15 yacoB)

[Tonsatue ob6bpema. OOveM KyOa, mapamuienenunena OO0beM mpsiMoil mpusMbel. OO0beM
mIMHApa Beruucnenne o0BEMOB Ten € IMOMOINBIO OmpeaeneHHoro uHterpana. O0bem
HAKJIOHHOW MpPU3MBI, NHUpaMuipl, KoHyca. OTHomeHHe 00BeMOB MOJOOHBIX Tenm OObeM
mapa. [Inomans chepsr O6beM MapoBOro CerMeHTa, HIapoOBOTO CIIO0s, APOBOTO CEKTOPa

BekTopnl B mpocTpancTie (6 4acoB)

ITonsatne BekTopa. Monyns Bekropa. PaBeHcTBo BexkTOpoB. KosmmHeapHble BEKTOPBI.
CnoxxeHue ¥ BBIYMTAHHE BEKTOPOB. YMHOXEHHE BeKTOopa Ha uucio. KomiuianapHble
BEKTOpHI. Pa3nokeHne BEKTOpa 110 TpPEM HEKOMIUIAHAPHBIM BEKTOPAM.

Metoa koopauHat B npocrpancrse (11 yacos)

JlexkapToBbl KOOpAMHATBI B mpocTpaHcTtBe. KoopamHatel BekTopa. CBsi3b  MexAy
KOOpAMHATaMH BEKTOPOB M KOOpAMHaramMu Touek. [Ipocrelimme 3amaum B KOOpAMHATAX.
VYron mexny Bekropamu. CKaJaspHOE IPOU3BEIECHUE BEKTOPOB. BrlunciieHne yrioB Mexay
OPSIMBIMU M IUIOCKOCTSIMM Y PaBHEHME IUIOCKOCTH. PacCTOsHME OT TOYKM O IUIOCKOCTH.
[lenTpanbHas cummerpusa. OceBas cumMmeTpus. 3epkainbHas cumMmerpus. llapamienbHbiid

IIEPEHOC.
IoBTOpeHue (6 yacon)
3. TemaTH4eckoe IVIAHUPOBaHUe
11 knace
No KonuuectBo
Ha3Banne TeMbl
n\i 9acoB
I'eomeTpus 68
5 [{lnuHAp, KOHYC U 1Iap 16
6 O0BEMBI Tel 17
7 BeKTopsl B IPOCTPaHCTBE 6
8 Meroza KoOpAuHAT B IPOCTPaHCTBE. JIBHKEHUS 15
10 3aKJIIOUYATEIbHOE IIOBTOPEHUE IMPU  IOArOTOBKE K  WTOrOBOMU 14
aTTecTalliy 0 FeOMETPHUH
KanennapHo- Temaruyeckoe njiaHnupoBaHue 1o reomerpuu, 11 kiaace
(2 4y B Hexeu10, Beero 68 4. B roa).
Ne Tema ypoka KoimnuectBo
yYpoOKa 4yacos

1. Huaunap, KoHyc, map-16 u.

1 Hunuuap. [lonatue nunueapa. 1

2 [Tnomaae MOBEPXHOCTH ITUTUHAPA. 1




3 [Tnomans MOBEpXHOCTH IIMIIMH/IPA. 1
4 Komnyec. ITonsiTue konyca. 1
5 [Tnomane MOBEpXHOCTH KOHYCa 1
6 Y cedeHHBI KOHYC. 1
7 Y cedeHHBI KOHYC. 1
8 Cdepa. Chepa u map. 1
9 B3aumHoe pacnonoxenne chepsl U TUIOCKOCTH. 1
10 B3aumHoe pacnonoxenne chepsl U TUIOCKOCTH. 1
11 KacarenbHas miiockocTs K cdepe. 1
12 KacarenpHast mimockocTs K cepe. 1
13 [Tnomane chepsrl. 1
14 [Tnomane chepsr. 1
15 Kounrpoabnas padora Ne2: « uaunap, Konyc, map». 1
16 | 3auerNes 1
2. O0bembl Tea- 17 4.
17 [MousiTre oObema. 1
18 O0BeM PSIMOYTOJIBHOTO TIapajuIeIICTIHITC 1A, 1
19 OOBeM MpsIMOi TPU3MBI. 1
20 O0beM uINHIpA. 1
21 O6beM npsiIMON TPU3MBI U IIJIMHIPA. 1
22 Brruncnenme 06beMOB Tell ¢ TOMOIIBIO OMPEIeICHHOTO HHTerpaa. 1
23 Brruncnenme 06beMOB Tell ¢ TOMOIIBIO OMPEIeICHHOT0 HHTerpaa. 1
24 O06beM HaKJIOHHOHN MPU3MBI. 1
25 O0beM mupaMuIb. 1
26 O06beM, KoHyCa. 1
27 O0mwem mapa 1
28 O06mwem mapa 1
29 OOBeM m1apoBOTr0 CETMEHTA, IIAPOBOTO CJIOS M IIIAPOBOTO CEKTOpa 1
30 [Tnomane chepsl. 1
31 I[Tommans cdhepsi. 1
32 KonTtpouabsnas padora Ne3: «O0beMbI TED. 1
33 | Bauer NeS. 1
3. BexTopsl B npocTpaHcTBe- 6 4.
34 ITonsiTe BexkTOpa. PaBeHCTBO BEKTOPOB. 1
35 CrnoxeHue ¥ BRIYMTAHHUE BEKTOPOB. 1




36 CyMMa HECKOJIbKUX BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YHUCIIO. 1

37 Kommnanapueie Bektopsl. [IpaBuio napamienenunena. 1

38 PaznoxeHue BeKTOpa 10 TpeM HEKOMITJIAaHAPHBIM BEKTOPaM. 1

39 3aueTNe6. 1

4. Metoa KoopAUHAT B IpocTpaHcTBe. /JIBukenus- 15 u.

40 [IpsimoyrosibHas cucreMa KoopauHar B mpoctpancTBe. KoopanHatsl 1
BEKTOpA.

41 CBs13bp MEXly KOOpJIMHATAMHU BEKTOPOB U KOOPJIMHATAMH TOYEK. 1

42 [Ipocreitmme 3agauu B KoOpAMHATaX. Y paBHeHHE c(ephl. 1

43 VYroa Mexay BEeKTOpaMH. 1

44 CkansipHO€ MPOU3BEICHUE BEKTOPOB. 1

45 CkansipHO€ POU3BEJIEHUE BEKTOPOB. 1

46 Beruuciienue yrioB Mexy IpSMbIMU U IJIOCKOCTSIMU. 1

47 YpaBHEHUE IITIOCKOCTH 1

48 YpaBHEHHUE IITIOCKOCTH 1

49 VYpaBHEHHUE ILITIOCKOCTH 1

50 LenTtpanpHas cummerpusi. OceBasi CHMMETPHSL. 1

51 3epkanbpHas cummetpus. [lapamiensHblii nepeHoc. 1

52 IIpeoOpa3oBanue nomodus 1

53 KonTtpouabnas padora Nel: «MeToa koopaAnHAT B 1
npocrpancrsee»l

54 3auger Ne7. 1

5. 3akIl0YUTE/IbHOE MOBTOPEHHE MPH MOAT0TOBKE K HTOTOBOii
arTecTallMy Mo reoMeTpum -14 y.

55 3aKIIOYUTEIbHOE IOBTOPEHUE MPH MOATOTOBKE K UTOTOBOM 1
aTTeCTalllu 10 TeOMETPUU

56 3aKIIIOUYNTEIbHOE TOBTOPEHUE IPH MOATOTOBKE K UTOTOBOM 1
aTTeCTalllu M0 TeOMETPUU

57 3aKII0YUTEIbHOE IIOBTOPEHUE TPH MTOATOTOBKE K UTOTOBOM 1
aTTECTAINU TI0 TEOMETPHH.

58 3aKIIIOYNTEIbHOE TOBTOPEHUE IPH MOATOTOBKE K UTOTOBOM 1
aTTeCTallly 10 TEOMETPHH.

59 3aKII0YUTEIbHOE IIOBTOPEHUE TTPH ITOATOTOBKE K UTOTOBOM 1
aTTeCTAllUU 110 TEOMETPHH.

60 3aKII04YUTEILHOE TOBTOPEHHE IIPU NTOATOTOBKE K UTOTOBO 1




aTTeCTalluy 110 rcOMCTpPUH.

61 3aKII04YUTEILHOE TOBTOPEHHE IIPU NTOATOTOBKE K UTOIOBOM
aTTeCTaIMX 110 TEOMETPHHU.

62 3aKIII0YNTEIHbHOE TIOBTOPEHUE TIPH TTOATOTOBKE K HTOTOBOM
aTTeCTallMU 110 TEOMETPHHU.

63 3aKIII0YNTEIbHOE TOBTOPEHHUE MIPU ITOATOTOBKE K HTOTOBOM
aTTeCTaIMX 110 TEOMETPHHU.

64 3aK/II0YUTEIbHOE TOBTOPEHUE IIPU ITOATOTOBKE K UTOTOBOM
aTTeCTallMU 110 TEOMETPHHU.

65 3aKIII0YNTEIbHOE TOBTOPEHHUE MIPU IMTOATOTOBKE K HTOTOBOM
aTTeCTaIlMX 110 TEOMETPHHU.

66 3aKIIOYNTEIHbHOE TIOBTOPEHUE TP MIOATOTOBKE K HTOTOBOU
aTTeCTaIlMX 110 TEOMETPHHU.

67 3aKIIIOYUTENBHOE TIOBTOPEHHE TIPH MTOJITOTOBKE K HTOrOBON
aTTeCTallMU 110 TEOMETPHHU.

68 3aKIIOYNTEIHFHOE TIOBTOPEHUE TIPH MOATOTOBKE K HTOTOBOM

aTTeCTaluu 110 rcOMCTPpHUH.
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