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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma y4yeOHOro kypca «I'eomerpusiy 0a3oBOro ypoBHS IS
oOyuaronmuxcst 10 —11 kmaccoB paspabotaHa Ha OcCHOBE DeaepajbHOTO
roCyJapCTBEHHOr0 00Pa30BaTENIbHOIO CTaHAAPTa CPEAHEr0 O0IIero 0Opa3oBaHms,
C YUY€TOM  COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBIICMBIX K
MaTEMaTUYECKOMY OOPa30BaHUIO, W TPaAMIMI POCCHICKOrOo 0oOpa3oBaHUs.
Peanu3zaius mporpaMmbl 00€CTIEUMBACT OBJIAJACHNUE KITHOUEBBLIMU KOMIIETCHITUSAMM,
COCTABJISIIOLIMMHA OCHOBY JJIsi CaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHuS,
LEJIOCTHOCTh OOUICKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIbHOIO PA3BUTHUS
JUYHOCTH O0YYArOIIMXCS.

HEJIN N3YYEHUA YUYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM HA YPOBHE CPEIHEro OOIMIEro
oOpazoBaHusi OOYCJIOBJIEHA NPAKTHYECCKOH 3HAYUMOCTBE) METANPEAMETHBIX H
OPEIMETHBIX PE3YJIbTaTOB OOYYEHHS TE€OMETPUM B HAIMPABJICHUU JIUUHOCTHOTO
pa3BuTHs OOy4aromMxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTHYeCKOM
IPaMOTHOCTH, U3yUEHUs APYTUX YUEOHBIX AUCUUIUIMH. Pa3BuTie y 00yyarommxcs
NPaBUJIbHBIX MPEICTABACHUNA O CYIIHOCTH M MPOUCXOKICHUM TE€OMETPUUYECCKUX
abcTpakuuii, COOTHOLIEHWM PEATBHOTO M WACABHOIO, XapakTEPEe OTPaKCHUs
MaTEMaTUYECKON HAYKOW ABIICHUA W MPOLECCOB PEATBHOTO MHpPA, MECTE
reOMETPUM B CUCTEME HAYK M POJIA MATEMATUUYECKOTO MOJCIMPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTUKE CMOCOOCTBYET (POPMUPOBAHUIO HAYUHOTO MUPOBO33PEHMSI
yUalllUXCsl, a TaKXKe KAuyeCTB MBIUUICHUS, HEOOXOAMMBIX [yis ajanTaiuud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpusi sBsieTCs OAHUM W3 0A30BBIX MPEAMETOB HA YPOBHE CPEAHETO
oOmero o0pa3oBaHus, Tak Kak OOECNEYMBACT BO3MOXKHOCTh HM3YYCHHS Kak
JUCUMUIUIMH €CTECTBEHHO-HAYYHOM HANPABJICHHOCTHU, TaK U TYMaHUTAPHOM.

Jloruueckoe MbILUICHUE, (POPMUPYEMOE MNPU H3YUYEHUM OOYYaAIOLIUMUCS
MNOHSATUIHBIX OCHOB T€OMETPUM U MOCTPOCHUU LENOYKH JIOTUYECKUX YTBEPKACHUI
B XOJI€ PEIICHUS TeOMETPUYECKUX 3a/ay, YMEHHE BBIJBUTaTh U OMPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCA MPH PEUICHWH 3a/Ja4 €CTECTBEHHO-
HAYYHOTO [MKJIA, B YACTHOCTHU U3 Kypca (PU3MKH.

YMEHUE OPUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX OOJACTAX ACATENBHOCTH 4YenoBeka. OpUEHTAUMs YEJIOBEKA BO BPEMEHH W
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro ConuaibHOro ObiTus, (dopmMa
OTPaKCHHUSI OKPYXAIOIIET0 MHPA, YCIOBHE YCHEIIHOTO TO3HAHHMS W AKTHBHOIO
npeoOpa3oBaHuss  ACUCTBUTENBHOCTH.  ONEpUPOBAHHE  MPOCTPAHCTBEHHBIMH
oOpazaMu 0OBEAMHSET pa3HbIE BUABI YU4€OHON W TpPYAOBOH JEATEIBLHOCTH,



SBJSIETCS OJHUM M3 NPO(PECCHOHATBPHO BAXKHBIX KAayeCTB, MO3TOMY aKTyajbHA
3a7a4a (PopMUpOBaHUS Yy OOYYAOMIUXCS MPOCTPAHCTBEHHOIO MBIIIJIEHUS Kak
Pa3HOBUAHOCTA OOPA3HOTO MBIILICHUS — CYLIECTBEHHOTO KOMIIOHEHTa B
MNOJTrOTOBKE K MPAKTUUYECKON AEATEIbHOCTU IO MHOTHM HAMPABJICHUSM.

Llens ocBoeHust mporpammbl yueOHOro kypca «l'eomerpusi»y Ha 0a30BOM
ypoBHE 00yueHuss — 00meoOpa3oBaTeIbHOE M OOIIEKYIBTYPHOE PA3BUTHE
oOyuaromuxcst  4epe3  O0ECmeueHUE  BO3MOKHOCTHM — NPUOOPETEHUs WU
WCTIOJIb30BAHUS CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHWUHW W JICHUCTBUW,
crieun(pUYHBIX T€OMETPUM, BOZMOKHOCTHU YCIEUIHOTO MPOJOHKEHUST 00pa3oBaHuUs
N0 CMEUUATBHOCTSIM, HE CBSI3aHHBIM C MPUKJIaHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpum Ha 0Oa30BOM YPOBHE MpeAHA3HAYCHA IS
00y4arolIuXcsi CPEHEHN LIKOJIbI, HE MCTBITHIBABIIMX 3HAYUTENBHBIX 3aTPyAHEHUI
HA YPOBHE OCHOBHOro 0011ero odopazoBanusi. Takum 0oOpa3om, oOydarouiecs: Ha
0a30BOM YPOBHE JOJLKHBI OCBOMTH OOIIME MATEMATUYECKWUE YMEHUS, CBSI3aHHBIC
co crneuu(puKoil TeoMETpUM U HEOOXOAUMBIE Ui KU3HM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEKT BO3MOKHOCTh M3YUWTh T€OMETPHIO OoJiee
riyOOKO, €CJIM B JAJIBHEHIIEM BO3HUKHET HEOOXOAMMOCTb B T€OMETPUUYECKUX
3HAHUSX B TPOQECCUOHATIBHON AEATEbHOCTH.

JIOCTWKEHHE 1ENM OCBOCHUS NPOrpaMMbl  OOECIIEUMBACTCS PEUICHHEM
COOTBETCTBYIOIIMX 3a7a4y. [IpMOpUTETHBIMM 33aJa4aMH  OCBOCHHMS  Kypca
«["'eomerpum» Ha 6a30BOoM ypoBHE B 10—11 Kmaccax siBASIOTCS:

o (OpMHUpPOBAHUE TMPEACTABICHUS O TCOMETPUM KaK YacCTU MHPOBOH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBS3HM C OKPYKAIOLIMM MHPOM;

o (OpMHUpPOBAHUE TPEACTABICHUS O MHOIOIPAHHMKAX M TENax BpallCHUS
KaK 0 BOKHEHIIMX MAaTEMaTHYECKUX MOJEJSX, MO3BOJISIOIINX OMUCHIBATH
U M3y4aTh PA3HbIE SIBICHUS OKPYKAIOIIETO MUPA;

o (opMHUpPOBAHME YMEHMS paclo3HaBaTh Ha 4YEPTEXkKaX, MOJACIAIX U B
pealbHOM MUPE MHOTOTPAHHUKH U TE€JA BPALLCHMSI,

e OBJIAJCHUE METOJAMH PEIICHUS 33/a4 HA MOCTPOCHHS HA M300PAKEHUSAX
IPOCTPAHCTBEHHBIX QUTYD;

o (OPMHUPOBAHUE YMEHHUS ONEPUPOBATH OCHOBHBIMHU TOHSATHSMH O
MHOTOIpaHHHMKAX U T€IaX BPAICHUS U UX OCHOBHBIMU CBOWCTBAMM,

o OBJIQJICHUE  QJTOPUTMAMM  PEIICHUS  OCHOBHBIX  THUMOB  3ajau;
(GOpMHUpPOBAHME YMEHHUS  MPOBOJUTH  HECIOXKHBIE  JOKA3aTEIbHbIE
pacCcyKICHUsT B XOJE PEUICHHs CTEPEOMETPUUYECKMX 33Ja4 W 33434 C
OPAKTUYECKUM COJIEPKAaHUEM;

e Pa3BUTUE  MHTEUIEKTYyalbHBIX W TBOPYECKUX  CIMOCOOHOCTEH
oOyvarommxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCIIEAOBATENBCKUX
YMEHUH, KPUTUUHOCTH MBIILICHMUSI,



o (opmupoBaHue (OYHKIMOHATBHOM TPaMOTHOCTH, PEJCBAHTHOM
FEOMETPUM. YMEHHE paClO3HABaTb MNPOSBICHUS  T'€OMETPUUYECKUX
NOHATHNH, OOBEKTOB W 3aKOHOMEPHOCTEH B PEATbHBIX >KU3HEHHBIX
CUTyaUUsiX WM MPH WU3YYEHUW NPYIMX YYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (POPMYyIMpOBaTH HMX HA S3bIKE
TEOMETPUN U CO3/1aBATh FT€OMETPUUECKUE MOJIENH, PUMEHSATH OCBOCHHBIM
TFEOMETPUYECKUI anmnapar Juisi PEUICHHsS MPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH U OLICHUBATH MOJIYYCHHBIE PE3YJIBTATHI.

OTIMYUTENLHON OCOOEHHOCTBIO MPOrPaMMBbl SBJISIETCS BKIIFOUEHUE B KYPC
CTEPEOMETPUM B HAyaJle €ro HM3y4YeHWs 3aJay, pPeEIIacMblX Ha YPOBHE
WHTYUTUBHOTO NO3HAHUS, U ONPEACTEHHBIM 00pa3oM OpraHu3oBaHHas padoTa Hax
HUMH, 4YTO CHOCOOCTBYIOT PA3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOIO
MBILUICHHS, CTUMYJIMPYET MPOTEKAHWE MHTYWTUBHBIX MPOLIECCOB, MOTHBHPYET K
JAJBHENIIEMY U3YUYEHHUIO ITPEIMETA.

[Ipeanourenne OTAAETCA HATTIAAHO-KOHCTPYKTUBHOMY METOLY OOYYEHHs, TO
€CThb TEOPETUUYECKHUE 3HAHUSI UMEKOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
NPAKTUYECKON AEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
VUALIMXCA B KypCe CTEPEOMETPUM MPOBOAUTCS 34 CUET PEIUEHMs 3a1ad4 Ha
CO3/IaHME  TPOCTPAHCTBEHHBIX 00pa3oB W  33aJa4 HA  ONEPUPOBAHHE
NPOCTPAHCTBEHHBIMH OOpazamu. Co3panue olOpa3a MPOBOAMTCS C ONOPOW Ha
HArMSAHOCTh, a ONEPUPOBAaHME OOpPa3oM — B YCIOBUAX OTBJICYEHHUS OT
HAIJIITHOCTH, MBICIIEHHOTO U3MEHEHHMSI €10 UCXOAHOTO COAEPIKAHHUSI.

OcHOBHBIE cozepKaTeNbHbIE JIMHUU Kypea «I'eomerpum» B 10-11 kmaccax:
«MHororpaHHuKn», «[IpsgMble 1 MIIOCKOCTH B MPOCTPAHCTBEY, «Teta BpalleHus»,
«BekTopbl 1 KOOpAMHATEL B MPOCTPAHCTBEY. DOPMHUPOBAHUE JTOTHUECKUX YMEHUMN
pacnpenenseTcss HE TOINbKO N0 COACPXKATENBHBIM JIMHUSAM, HO M MO TOJAaM
0Oy4eHHS Ha YPOBHE CPEIHErO O0IIEro 00pa30BaHUsI.

Conepxanne 00pa3oBaHUsi, COOTBETCTBYIOLIEE NPECAMETHBIM PE3yJbTaraM
OCBOEHMsl pabodyeil TporpamMMmbl, pacHpeleNnéHHbIM N0 TofaM OOy4YEHUH,
CTPYKTYPUPOBAHO TakUM 0Opa3oM, 4YTOObl OBJAJACHHUE T'EOMETPHYECKAMHU
MOHATUSMHU YU HABBIKAMM OCYLIECTBIISUIOCH MOCIEN0BATENBHO U MOCTYIIATENBHO, C
COOJIFOICHAEM MPUHIUIA MTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHWS BKITFOUAINCH B
OOLIYI0 CUCTEMY T€OMETPUUYECCKMX MPEICTABICHHUNA OOYydYaroIUXCs, Pacuupss W
yrayOusist €€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIVIAHE

Ha u3ydenue reometpun otBoautes 2 yaca B Heaemto B 10 kimacce u 1 gac B
Heaento B 11 kimacce, Bcero 3a iBa roga o0ydyenus - 102 yueOHbIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMbIe ¥ VIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpur. TOYka, TmpsAMas, IUIOCKOCTD,
OpPOCTPaHCTBO. [IOHATHE 00 AaKCHOMATM4EeCKOM MOCTPOEHUM CTEPEOMETPHUM:
AKCUOMBI CTEPEOMETPUU U CIACACTBUS U3 HUX.

B3anmHOe pacnoyiookeHHE NPAMBIX B IPOCTPAHCTBE. IMEPECEKAFOLIUECS,
napajuieJibHele W CKpelMBarolecs mnpsmele. [lapauienbHOCTE NPAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE. MapaJUIEibHBIE MPSIMBIE B  IPOCTPAHCTBE,
[apajuIeIbBHOCTE TPEX MPAMBIX; MAPAIEIBHOCTh MPAMOA M IUIOCKOCTH. YTUIBL €
COHANPaBJIEHHBIMA CTOPOHAMH, YrOoJ MEXAY NOPAMBIMA B IPOCTPAHCTBE.
[TapamienbHOCTE ITOCKOCTEMN: MapajuieIbHbIE IJIOCKOCTH, CBOICTBA
NapaJuICTIbHBIX  TUIOCKOCTEH. [IpocTeiiime mpoCTpaHCTBEHHbIE (UIypHl Ha
TUIOCKOCTH: TETPasIp, KyO, mapajiesiCnumne; MOCTPOCHUE CCUEHHIA.

[lepneHAMKYAAPHOCTE NPSAMOM U IIJIOCKOCTHU: MEPIEHANKYIIAPHBIE MPSIMBIE B
[POCTPAHCTBE, NPAMBIC NapaUIEAbHBIE W MEPHEHAUKYISIPHBIE K IHIOCKOCTH,
MPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOA M IIIOCKOCTH, TEOpeMa O NPAMOM
MEPIEHIUKYJIAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE. YrOJI MEXKAY NPAMON U
IUIOCKOCTBIO;,  JIBYTPAHHBIA  yroj, JWHEHHBIA yroJ ABYTPAaHHOrO  yIJia.
IleprieHAUKYIAP U HAKIIOHHBIE. PACCTOSHUE OT TOYKH IO MIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  MJIOCKOCTH, NOpoeKumss  (QUrypsl Ha  IJIOCKOCTb.
[leprieHAUKYIAPHOCTE  IUIOCKOCTEN:  NPU3HAK  MEPHEHIUKYIAPHOCTH  JABYX
IUIOCKOCTEN. Teopema 0 TPEX MePIEeHINKYIIsIpax.

MHOrorpaHHUKH

IToHsATHE MHOrOTPaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKIIbIE
W HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKA MHOrOrpaHHKKA. [Ipu3ma: n-yroibHas
NpHU3Ma;, TPAHU U OCHOBAHWS MPHU3MBbI, psiMas U HAKJIOHHAs MPHU3MbL, OOKOBas W
[TOJTHAs ITOBEPXHOCTH IIPU3MBI. [Tapamnenenunen, PAMOYTOJIBHBII
napajuieJienine] U ero cBoicTBa. [lupamuna: n-yroipHas nupamMuia, TpaHd |
OCHOBaHUE MUPaMUbL, OOKOBAs M MOJHAs MOBEPXHOCTh MUPAMU/IbL, MPABUIIBHAS U
YCEUEHHAs TMHUPaMUAA. OJNEMEHTBl TNPU3MbI M NHApPaMuAbl.  [IpaBUibHBIE
MHOTOTPAHHUKU: TMMOHATUE MPAaBUIBHOINO MHOTOIPAHHHUKA, MPaBUJIbHAS MMpPU3Ma U
[paBUAJIbHAsA THPAMKIA, NpaBUJIbHAs TPEYroJibHas NHUpaMUAa W MPABUIBHBINA
teTpadap, KyO. IlpencraBieHue O mNpPaBUIIBHBIX MHOTOIMPAHHUKAX: OKTAaXp,
noaeKasap ¥ ukocasdap. CeyeHust TPU3Mbl A IAPAMUAIBI.

CuMMETpHsT B NPOCTPAHCTBE. CUMMETPHS OTHOCHUTEIIBHO TOYKH, MPSAMOM,
IUIOCKOCTA.  OJIEMEHTBl CUMMETPHM B NHUPAMHMAAX, NAPALICICIMIENAX,
MPABUAJIBHBIX MHOTOTPAHHUKAX.



BelunciieHue 376MEHTOB MHOTOTPAHHUKOB: PEOpA, AMArOHANM, YIJIBL.
[Tnomane OOKOBOW NOBEPXHOCTH M MOJHOH TMOBEPXHOCTH MPSAMOM TMPU3MBI,
IIOIIalb OCHOBaHWM, TeopeMa O OOKOBOH MOBEPXHOCTH MPSAMOA NPH3MBL
[Tnomane OOKOBOM TNOBEPXHOCTM M TOBEPXHOCTH MPABWIBHOH MHUPaMUJIBI,
TeopeMa O IUlomaau YyceuéHHOH mnupamMuibl. [loHstue 00 00bEMe. OOBEM
NUpPamMUbl, TPU3MBI.

[TonoOHble Tema B mOpocTpaHCTBE. COOTHOUICHHS MEKAY TMUIOMAIIMU
NOBEPXHOCTEHR, 00BEMaMU MOTOOHBIX TEN.

11 KVIACC

Tesa Bpalenus

Hnnuaapuyeckast NOBEPXHOCTb, oOpa3yromme WJIHHIPUYECKON
NOBEPXHOCTH, OChb UWIMHIPUYECKOH TMOBEPXHOCTH. [lWMIMHApP: OCHOBaHUS W
OOKOBasi MOBEPXHOCThb, OOpa3yrolias M OCh, IUIONAJAb OOKOBOM M MOJHOW
MNOBEPXHOCTH.

Konnueckass moBEpXHOCTh, 00pa3yromMe KOHMYECKOH MOBEPXHOCTH, OCh W
BEPIIMHA KOHUYECKOW MOBEPXHOCTH. KOHYC: OCHOBAaHWE M BEPIIMHA, 00Opa3zyromas
U OChb, IUIOMAAr OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yroIIKe U BBICOTA, OCHOBAHUS U OOKOBAs TOBEPXHOCTb.

Cdepa w map: ueHrp, paguyc, AMaMmeTp, IUIOLMAAb MOBEPXHOCTU C(REpHL
B3aumHoe pacnionoxenne chepsl U MIOCKOCTH, KacaTeybHAs MIOCKOCTh K cdepe;
I0WaabL CHEPHI.

HzoOpaskeHue Tea BpalleHusl Ha MJIOCKOCTH. Pa3BEPTKA IMJIMHIpA U KOHYCA.

KomOnHanmu Ten BpalleHWss W = MHOTOTPAHHUKOB. MHOrOrpaHHUK,
OMUCaHHBIA OKOJO c(eprl; cdepa, BNUCAHHAS B MHOTOIPAHHUK, WU TEIO
BpAIIICHUSI.

[Tonsarue 06 00bEME. OCHOBHBIE CBOICTBA 00BEMOB Tell. Teopema 00 00bEME
OPSMOYTOJIBHOTO TMapajjiesienunena 1 cieactsus u3 He€. OO0bEM LWIMHIPA,
koHyca. O0OBEM mapa U mioaab chepsi.

[TogoOHble Tena B mpocTpaHcTBE. COOTHOMICHHS MEXKAY IUIOLIAASMHA
NOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenuss wMHApPA (NMAPAIETBHO W NEPNCHAUKYJSIPHO OCH), CCUYCHHS
KOHyca (MapajijieIbHOE OCHOBAHWIO M MPOXOISIICE 4YEpe3 BEPUIMHY), CEUCHUS
mapa.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE. CIIOKEHUE H BEIYMTAHHE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YKMCIIO. Pa3iioskeHne BEKTOPA MO TPEM HEKOMIJIAaHAPHBIM
BekTopaM. [lpaBuno mnapamnenenunena. Pemenune 3anay, CBSA3AHHBIX  C
OPUMECHECHUEM TpPaBWI JCHCTBUII ¢ BekTopamu. [IpsmMoyronbHas cucrema



KoopauHar B mnpocTtpaHcTBe. Koopawnarel Bekropa. [lpocreiimme 3amauu B
KOOpAMHATaX. YToJ Mexay BeKTopamH. CKalIpHOE MPOU3BEACHHE BEKTOPOB.
BreruncrieHue yrioB MeXAay NPSMBIMH M MJIOCKOCTAMHA. KOOpAMHATHO-BEKTOPHBIH
METOJI IPY PELIEHNN TEOMETPUUECKHUX 3aa4.



HHJIAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MPOrpaMMbl Y4Ye€OHOTO MpeaAMETa
«MaremMaThKa» XapaKTePU3yrOTCS:

I'paxknanckoe BociuTaHue:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOHN MO3UIAKA 00YYarOIIErocsl KaKk aKkTUBHOTO
W OTBETCTBEHHOTO YJ€HA POCCHIMCKOro OOMIECTBA, MPEACTABICHUEM O
MaTEMATUYECKUX OCHOBAX (DYHKIIMOHWPOBAHUS PA3JIMYHBIX CTPYKTYP, SBIICHHMA,
OpoUEAypP TPaKIAHCKOro oOmiecTBa (BBIOOPBHI, OMNPOCHL W MP.), YMEHHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMA HWHCTUTYTAMUA B COOTBETCTBHUM C UX
(OYHKIMSIMHA U HA3HAYCHUEM.,

IHaTpuoTH4yeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUHCKOHN TPa’KIAHCKON UCHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY ¥ HACTOSILIEMY POCCHUMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUAM POCCUUCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTHYECKOM IIKOJIBL,
K HWCHOJb30BAHUIO 3THX JOCTHKEHUNA B JIPYrUX HayKaxX, TEXHOJOTHSX, cdhepax
SKOHOMMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEM POCCHIICKOTO Hapoaa,
c(hOPMUPOBAHHOCTHID  HPABCTBEHHOIO  CO3HAHMS, HATUYECKOrO  IMOBEJICHUS,
CBSI3aHHOI'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUXKCHUN HAYKUA U IEATEIBbHOCTHIO
Y4EHOr0;, OCO3HAHUEM JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

JCcTeTHYeCKOE BOCTIMTAHUE:

ACTETUUYECKUM OTHOLICHUEM K MHPY, BKJIKOYAs ACTETUKY MAaTEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aj1ad4, PELICHNAT, PacCy>XICHUN,
BOCIIPUUMYMBOCTBEO K MATEMATUYECKUM aCIIEKTaM Pa3IMYHBIX BUAOB UCKYCCTBA.

Du3HYecKoe BOCIUTAHUE:

C()OPMUPOBAHHOCTHIO YMEHHUSI TPUMEHSTh MATEMaTUYECKUE 3HAHHUS B
UHTEPECAX 30pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 370POBBIO (3I0POBOE MUTAHUE, COATAaHCUPOBAHHBIA PEKUM 3aHIATHH W

OTIbIXA, perynspHas dusnyeckas AKTUBHOCT ), (pU3NYECKOTO
COBEpPIICHCTBOBAHUS, npu 3aHSITHSIX CHOPTHUBHO-03I0POBUTEIIBHOM
JEATEIEHOCTBIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LEHHOCTH TPYIOJIOOUS, UHTEPECOM K
pa3nuuHbiM  cepaMm  MpO(ECCHOHANILHOW  AEATENIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOM U €€ MPUIOKEHUSIMHU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOD
Oynymed mnpodeccuu W peau30BbIBaTh COOCTBEHHBIE JKU3HCHHBIE IJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBKO K  MaTe€MaTUYeCKOMy  00pa3oBaHUIO U
caMo00pa3oBaHUI0 HA TPOTSHKCHMM BCEH JKM3HU, TOTOBHOCTHIO K aKTHBHOMY
y4YacTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEeMaTHYECKOM HaPaBICHHOCTH.

IKOJIOTHIEeCKOE BOCTIMTAHUE:

Cc(hOPMUPOBAHHOCTHIO JKOJOTHYECKONH KYJIBTYPhI, TOHUMAHWUEM BIIUASHUS
COLMATTbHO-PKOHOMUYECKUX TPOIIECCOB HAa COCTOSIHWE MPUPOJHON MU COIMAIBbHOMN
Cpelbl, OCO3HAHMEM TJ00aTbHOTO  XapakTepa 3KOJOTHYECKMX  MPOOJIEM;
OpHCHTalMEl Ha TMPUMEHEHHWE MaTeMAaTWUYCCKWX 3HAHWM AJid PEUICHHWS 3a1ay B
oOnacTi OKpy’Kawllel cpeapl, TMJaHUPOBAaHUS TMOCTYNKOB U OICHKH HX
BO3MO>KHBIX MOCIIEACTBH ISl OKPY>KaOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PECHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHs HAykM MW OOIICCTBECHHOW MPAKTUKH, TOHUMaHUEM
MaTeMaTHUECKON HaykKu Kak cgepbl 4YeJOBEUECKON ACATETLHOCTH, J3TamnoB €€
Pa3BUTHS M 3HAYMMOCTHM JUIS Pa3BUTHs LMBWIM3ALWHW, OBJIAJCHUEM SI3IKOM
MaTeMaTUKH M MaTeMaTUUYECKOW KyJIbTypOoW Kak CpPEACTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIIECTBIIATE TPOCKTHYIO M HCCIIEIOBATENIbCKYIO ACITEILHOCTD
WHAWBUIYaAIbHO U B TPYTITIE.

METAIPEIAMETHBIE PE3YJ/IBTATBI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOCHHUSI MPOrpaMMbl Y4eOHOrO MpeaMeTa
«MaremaTuka XapaKTePU3YOTCS OBJIAJICHUEM YHUBEPCATTEHBIMA
RO3HAGAMENbHOIMU  OCTiICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeticmausivML, YHUBEPCANLHBIMU PeCYISIMUSHBIMU OeUCMBUSIMI.

1)  VwuueepcanvHvie  nosHaeamenvHvle  Oeticmeus,  0becneyusdaiom
Gpopmuposarue OA3068bIX KOSHUMUBHBIX NPOYECCO8 O0OVHAIOWUXCSL  (0C8OeHUe
MEMOO08  NOZHAHUSL  OKPYIICAIOUjec0  Mupd,  NpUMEHeHUue  J10SUYECKUX,
UCCIEO00BAMENLCKUX Onepayutl, ymeHuti pabomams ¢ ungopmayueil).

ba3osble joru4eckue AeiicTBUA:

e BBISBJIATh U XaPAKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TMOHATHI, OTHOIIEHWA MEXKIY MOHATHAMH, (POPMYITUPOBATH
ONpEACTICHUS]  NOHATHN, YCTAHABIMBATh CYLICCTBCHHBIA  MPHU3HAK
KJIacCU(UKAMK, OCHOBAHWSA AJisi OOOOIICHHWS W CPAaBHEHUsS, KPUTCPUH
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (OPMYIUPOBATH W  NPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPIUTENbHBIE W OTPHULATEIBHBIE, CAMHUYHBIC, YaCTHBIE W OOUIHE,
YCIIOBHBIE;

e BBISBIATH  MATEMATUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npoTUBOpeurst B (pakTax, MAHHBIX, HAONIOACHUAX W YTBEPXKICHUSX,



npejiaratb  KpUTEpUM I BBISIBJIICHHMS — 3aKOHOMEPHOCTEH W
[IPOTUBOPEYHIA,

e JIENIaTh BBIBOABI C HKCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACTYKTHUBHBIX W
WHAYKTUBHBIX YMO3AKIKOYCHHAH, YMO3AKIIFOUEHUH TI0 aHAJIOTHN,

e TPOBOAWTH CaMOCTOSITENTBHO JOKa3aTeNIbCTBA ~ MATEMATHYECKUX
YTBEPKACHUNA (PSAMBIE U OT MPOTHUBHOTO), BBICTPAMBATh apryMEHTALIMIO,
OPUBOIUTE MPUMEPHl W KOHTPOPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIC
CYXKICHHSI M BBIBOJIBI,

e BbIOMpaTh cnoco0 pemeHuss ydyeOHOW 3agaud (CpPaBHHMBATH HECKOJBKO
BAPHAHTOB pEUICHHS, BBHIOMpAaTh HaubOoJiee NOAXOASAIMA €  YYETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBblie uccienoBare/bCKue 1eiiCTBHS:

e HCIOJB30BATh BOMPOCH KaK MCCIEAOBATEIBCKUIA MHCTPYMEHT MO3HAHWS,
(opMynUpoBaTh BONPOCHI, (PUKCUPYIOLIME TPOTUBOPEUHE, MPOOJIEMY,
YCTAHABIMBATh  MCKOMOE€ M JaHHOe, (OpPMHUpOBATh  THUMOTE3Y,
apryMEHTUPOBATH CBOIO MO3UILINID, MHCHHUE,

e TPOBOAWTH CaMOCTOSITENTBHO CIUITAHUPOBAHHBIHA SKCIIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBJIEHUIO OCOOCHHOCTECH MAaTeMaTU4YeCKOro
OOBEKTa, SIBJICHHS, NPOLECCA, BBIABICHUIO 3aBHUCHUMOCTEH MEXITY
O00BEKTaMU, SIBJICHUSIMU, IPOLIECCAMM,

e CAMOCTOSTENILHO (POPMYIMPOBATH 0OOOMICHNS M BBIBOJIBI MO PE3YJIbTaTAM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JTOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHWIA;

e MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKXKE BBIIBHraTh
PEINOJIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCITOBHSIX.

Pabora ¢ undopmanueii:

e BBISBJIATh ACPUUMATHEI MHPOPMALMH, NAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIPOC W AJIs PELIEHUS 3a]a4H,

e BbIOMpaTh  WH(POPMALMIO W3  WCTOYHWMKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABIICHUS,

e CTPYKTYpUPOBaTh MH(POPMALKIO, MPEACTABIATE €€ B Pa3IMUHBIX (OpMax,
WLTIOCTPUPOBATH TPaPUUECKH,

e OILICHHUBATH HAAEKHOCTh uH(popMau no CaMOCTOSITEITbHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvrvie = KOMMyHUKGmMUEHble  Oeiicmgus,  obechnedusaiom

ChOPpMUPOBAHHOCINL COYUANLHBIX HABLIKOE OOYYAIOUJUXCH.

OO0wmenue:



BOCIIPUHUMATL M (OPMYJIHPOBATH CYXKICHUST B COOTBETCTBHU C
YCIIOBUSIMU M LIETIIMU OOLICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M MUCBMEHHBIX TEKCTaX, AABaTh MOSICHEHHS IO
X0y PELICHUS 33]a4, KOMMEHTHUPOBATH MMOJTYYCHHBIN PE3YNbTaT;

B X0Z€ 00CYKICHMS 3a1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
npoOJIEMBI, pEIACMON 3a/1auM, BBICKA3bIBATh HJICH, HALEJIICHHBIC HA MOUCK
PELICHUS; COMOCTABIIATH CBOM CYXKICHUST C CY)KICHUSMH JAPYTUX
YYACTHUKOB AUAJIOra, OOHAPYKUBATh PA3JIMUME M CXOJACTBO MO3UIIMIA, B
KOPPEKTHOH opmMe GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,
OPEICTABIATh  PE3yJIbTAaThl  PEUICHHS  33Ja4d,  SKCIICPUMEHTA,
UCCIICIOBAHMSI,  MPOEKTAa,  CaMOCTOSTENbHO  BeIOMparb  Qopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEH ay IUTOPHH.

CoTpyaHn4ecTBO:

3)

NOHAMATh W WCMHOJb30BaTh  MPEUMYINECTBA  KOMAHJHOH W
WHAMBHAYAJIbHON padOThl MPU PELICHUN YUEOHBIX 3314, TPUHAMATH LENb
COBMECTHOH JCATENIbHOCTH, IUIAHUPOBATh OPraHU3alUl0 COBMECTHOM
paboThl, pacnpeacnsaTh BUABI PadOT, JOTOBAPUBATHCS, 00CY>KAATh TPOLECC
1 pe3yJibTar padboThl; 0000IATh MHEHUS HECKOJIBKHUX JIFOJIEH;
y4acTBOBATh B IPYMIOBBIX (popMmax padboTsl (00CYKACHHS, 0OMEH MHCHUH,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJHITE CBOK 4YacTb pabOThl U
KOOPAVMHHUPOBATh CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaH/IBL,
OLICHMBATh KA4Y€CTBO CBOETO BKJIAJA B OOMIMIA MPOAYKT MO KPUTEPHUSIM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvrvie  pezynamuenvle  Oeiicmaus, obecnequsarom

Gopmuposarue cMbICIOBbIX YCMAHOBOK U JICUSHEHHBLX HABLIKOG TUYHOCIL.
Camoopranmn3anus:

COCTaBJIAITh IJIAH, AJITOPATM PEIIEHUS 331a49H, BBIOUPATh COCO0 PEIICHUS
C YYETOM UMEKOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PELICHH C YY4ETOM HOBOH
WH(pOPMALHH.

CaMOKOHTPOJIB:

BJIAJCTh HABbIKAMU TO3HABATEILHOM pe(IeKCMM Kak OCO3HAHWS
COBEPIIAEMBIX JEHCTBUNA W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIBTATOB,
BJIAJACTh CHoco0amMu  CaMOMPOBEPKH, CAMOKOHTPOJIS —Mmpolecca |
pe3yabTara peuIeH!us MaTeEMaTHYECKOM 3a/1a4u,

NPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3a/1a4ud, BHOCHUTh KOPPEKTUBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMICHHBIX OITUOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIEHUBATh COOTBETCTBUE PE3YJIbTaTa LEIN W YCIOBUSAM, OOBSICHATH
MPUYUHBI JOCTWKCHHUS WIM HENOCTHKCHUS PE3YIBTATOB JEATECIIBHOCTH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATDBI
10 KUIACC

OnepupoBaTh NOHIATHSIMHA: TOUYKA, MPSMAast, MJIOCKOCTb.

[IpuMEHSATE aKCHOMBI CTEPEOMETPUU W CICICTBUS M3 HHUX NPH PEUICHUU
TrEOMETPUYECKUX 331a4.

OnepupoBarh MOHATUSAMU: MAPAIICIBHOCTh M IEPIIEHANKYJISIPHOCTD MPSAMBIX
U IJIOCKOCTEH.

KnaccuuuupoBare B3aMMHOE PaClONOXKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATHSAMM: JBYTPAHHBIA yroJ, TPaHW ABYTPAHHOIO YIJIA,
peOpo IBYTrpaHHOIO yria, JIMHEHHBIA yroa ABYTPAHHOIO YIUIA, rpaaycHas mepa
JBYTPAHHOTO YIJIA.

OnepupoBarh MOHSTHSIMH. MHOTOTPAHHHMK, BBINYKIIBIA W HEBBITYKJIbINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBate OCHOBHBIC BHIBl MHOIOIPAHHWUKOB (MHpaMUAQ, NPHU3MA,
NPSIMOYTOJIBHBIN Mapajienenumnen, Kyo).

KnaccupuuupoBare ~ MHOTOIpaHHUKW,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(pUKauuy (BBIMYKIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH, TPABUIIBHBIC
MHOTOTPaHHHUKH;, PSMBIE U HAKJIOHHBIE MPU3MBbI, MAPAIICIICTIATIEBI ).

OnepupoBarh MOHATHIMU: CEKYIIAs TUIOCKOCTh, CECYEHHE MHOTOIPAHHUKOB.

OOBACHATH TPUHLIMIIBI TOCTPOEHUS CEUEHU, UCITOJIb3YsI METOJT CIIEIOB.

CTpouTh CEUEHUS] MHOTOIPAHHUKOB METOAOM  CJICAOB,  BBIMOJIHATH
(BBIHOCHBIE) TJIOCKME YEPTE)KM W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEPXY, COOKY, CHU3Y.

Pewmate 3a1aun Ha HAXOXKICHUE TEOMETPUYECKUAX BETMYHH 11O 00pa3laM Uiu
QICOPUTMaM, TPUMEHSST W3BECTHBIE AHATUTHYECCKHE METOABI NP PELICHUHU
CTaHAPTHBIX MATEMATUYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSIHUI MEXIY ABYMs
TOYKAMHM, OT TOYKM JO0 MNPsAMOM, OT TOYKM [0 TUIOCKOCTH, MEXIY
CKPEIIMBAOIIUMUCS TPSIMBIMH.

Pewmate 3a1aun Ha HAXOXKJIEHUE TEOMETPUYECKUX BEIWYMH MO 00pa3uam uiu
QITOpUTMaM, TPUMEHSST W3BECTHBIE AHATUTHUYECCKHE METOAbI NPU PELICHUU
CTAHJAPTHBIX  MAaTEMATHYECKMX 3alad HA  BBIYKMCICHUE YIJIOB  MEXKIY
CKPEIIMBAIIMMUCS OPSIMBIMH, MEXIY MNPAMOM M  IJIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Berunciare 00bEMBI U ITOIIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3MA,
NUpaMUAa) € TPUMEHEHUEM (POPMYJI, BBIYMCIATH COOTHOLICHHS  MEXIY
IUIOMIAIIMU TOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATUSMHU. CHMMETPHS B MPOCTPAHCTBE, LECHTP, OChb M
TUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBI.

W3Bnekarb, mnpeoOpa3oBbIBaTh W HMHTEPOPETUPOBATH HHPOPMALMIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUrypax, MPEACTABICHHYIO HA YEPTEXKAX U
PHCYHKaX.

[IpumeHsT TeoMeTpHUYecKue (aKThl Ul PELIEHUS CTEPEOMETPHUECKUX
3a/1a4, TPEANONIAraroInX HECKOJIBKO IIAr0B PEIICHUS, €CU YCIOBUS MPUMECHECHHUS
3a/1aHbl B SIBHOH (hopMme.

[IpumeHsTh  MpOCTEHIIME MPOTPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PELICHUN CTEPEOMETPUUYECCKUX 331a4.

[IpuBOINTE MPUMEPB MATEMATUYECKMX 3aKOHOMEPHOCTEH B MPUPOAC M
YKU3HH, PaCliO3HABATh MPOSBICHAE 3aKOHOB T€OMETPHN B UCKYCCTBE.

[IpuMeEHSATh MOMYYEHHBIE 3HAHWS HA MPAKTUKE. AHAIM3UPOBATh PEAJIBHBIC
CUTyalMd W TPHUMEHSATHh WM3YyYEHHBIC TOHATHS B MPOLECCE MOMCKA PEIICHUs
MaTeMaTHYECKA  C(HOPMYJIIMPOBAHHONW MTPOOJIEMBI, MOACIMPOBATH  PEATIBHBIC
CUTyalMd Ha S3BIKE TCOMETPUM, MCCIAEAOBATh IOCTPOEHHBIE MOACTH C
UCIOJb30BAHUEM TEOMETPAYECKUX MOHATUI U TEOPEM, ammapara anreOpbl; pemarh
NPAKTUYECKUAE 3/1a4H, CBSI3aHHBIE C HAXOKICHUEM I€OMETPUUECKUX BEJTMYNH.

11 KVIACC

OnepupoBaTh MOHSTUSIMHU. LMIMHAPUYECKAs TOBEPXHOCTb, 00pa3yolue
OWIMHAPUYECKOM  MOBEPXHOCTH,  LWIMHAP,  KOHUYECKAs  MOBEPXHOCTD,
00pa3yronmMe KOHMUECKOH MOBEPXHOCTH, KOHYC; chepuueckasi moBEPXHOCTb.

PacnoznaBate Tena BpauieHus (MAJIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOMYYEHUS TENT BPALLEHUSI.

KiaccugumpoBars B3aMMHOE PacioIOKEHUE CPEphl U TNIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIApOBO# COW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CJIOS;
IIAPOBON CEKTOP.

Bbruncisate  00bEMBI M IJIOUIAAM  MOBEPXHOCTEH TEl  BpallCHMUs,
reOMETPUUECKUX TEJI C MPUMEHEHUEM (POPMYJL.

OnepupoBaTb MNOHATUSIMM: MHOTOTPAHHHMK, BIMCAHHbIE B cdepy W
OMUCaHHbIM okono cdepbl; cdepa, BHMcaHHAs B MHOTOTPAHHUK WJIM TENO
BpALICHUSI.

BbIYHCHSITh COOTHOLICHUST MEXIY IMJIOLIASIMU MOBEPXHOCTEN M 00BEMaMU
MOJOOHBIX TEJL.



H3o6paxkate u3ydaemble (QUIypbl OT PYKH W C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BBINOIHATE (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(Guryp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJI BPALLICHUS.

W3Bnekarb, HMHTEPOPETUPOBATH M NPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEKax U
PUCYHKaX.

OnepupoBarb NOHATUEM BEKTOP B MPOCTPAHCTBE.

BBINONHATE  TEUCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHHWA BEKTOPOB M
YMHOKEHUS BEKTOPA HA YKCII0, OOBSACHATH, KAKUMHU CBOWCTBAMH OHH 00JIQIAFOT.

[IpuMeHATh TPaBUIIO MMapasuIeIECnUIIEA.

OnepupoBarb NOHATHAMU. JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPAa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, VIO MEXKAY
BEKTOPaMH, CKAIIPHOE IPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUJIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M NMPOU3BEAEHHAE BEKTOPA HA YUCIIO0, YTOJI MEXKAY
BEKTOpPaMH, CKaIApPHOEC TMPOM3BEACHUE, PpACKIAABIBATL BEKTOP MO ABYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3aaBarh IIOCKOCTh YPABHEHUEM B ICKAPTOBOM CUCTEME KOOPAUHAT.

[TpumeHsTh TeOMETpUYECKHE (PAKTBI UIsl PELIECHUS CTEPEOMETPUUYECKUX
3a7a4, NPEANOIararoliX HECKOJIBKO LIAroB PELICHUs, €CIIA YCIIOBUS PUMEHEHUS
3a/1aHbl B SIBHOH (hopMme.

Pemare npocTeiiiine reoMETpUYECKHE 3aJa4d HA NMPUMEHEHUE BEKTOPHO-
KOOPAWHATHOI'O METOA.

Pemare 3amaum Ha [0Ka3aTenbCTBO MATEMATUYECKUX OTHOLICHUNA U
HAXOKICHUE FEOMETPUUECKHUX BEJIMYMH M0 00pa3laM WK aJlrOpUTMaM, MPUMEHSIs
WU3BECTHBIE METObI IPH PELLIEHUH CTAHAAPTHBIX MATEMATHYECKUAX 3a/1a4.

[IpuMeHATs  mpocTedinre TpPOrpaMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IPU PELIEHUHU CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTe NpPHUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTENH B NPUPOIE H
JKU3HU, PACIIO3HABATE NIPOSIBIIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATE MONMyYEHHBIE 3HAHUSA HA NMPAKTUKE. aHAIM3UPOBATH pEajbHbBIE
CUTyalldd W TPUMEHATH HM3YUYEHHBIE NOHATUS B MPOLECCE IMOUCKA PEIICHUS
MaTeMaTHYECKA  CHOPMYJIIMPOBAHHOW TPOOJIEMBI, MOACIUPOBATH PEATBHBIC
CUTyalldd Ha A3BIKE T[EOMETPUU, WCCIEA0OBAaTh IIOCTPOEHHBIE MOAECIH C
MCIOJb30BAHNEM TEOMETPUUYECKUX MOHATUI U TEOPEM, annapara anreopsl; pemarb
[IPAKTUYECKHE 3a0a4H, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BETUYMH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
KoauuyectBo uacos
Ne HaunmeHoBaHMe pa3aesioB H TeM JnekTpoHHbIe (UG poBbIe)
Kontposbubie | IIpakTnueckue
n/m NPOrpamMMmblI Bcero o0pa3oBaTeJbHBIE PeCypChl
padoThI padoThI
1 BBenenne B crepeomeTpuio 10 https://resh.edu.ru/subject/17/
) [IpsiMBle 1 TIIOCKOCTH B IPOCTPAHCTBE. 12 ! https://resh.edu.ru/subject/17/
[TapannenbHOCTh NPSMBIX U TUIOCKOCTEH
3 [TepneHAMKYISIPHOCTD MPSIMBIX U 12 https://resh.edu.ru/subject/17/
MJIOCKOCTEN
4 Yrel MeXAy NPSIMBIMU U TUIOCKOCTSMH 10 1 https://resh.edu.ru/subject/17/
5 MHOrOrPaHHHKH 11 1 https://resh.edu.ru/subject/17/
6 OGBEMbI MHOTOTPAHHUKOB 9 1 https://resh.edu.ru/subject/17/
7 IloBTOpeHue: ceyenusi, paCCTOSIHUS U YIJIbl 4 1 https://resh.edu.ru/subject/17/
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

I[TPOTPAMME
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11 KUIACC

HaumeHoBaHMe pa3aesioB U TeM

Koaun4yecTBo 4acos

dnekTpoHHbIe (UG poBbIe)

Ne n/n Konrpoabubie | IpakTuueckue

MPOrpaMMbI Bcero o0pa3oBaTeJibHbIE pecypChl
padoThI padoThbl

Tena BpameHus 12 https://resh.edu.ru/subject/17/
OBBEMBI TE g 1 https://resh.edu.ru/subject/17/
BexTopel 1 KOOpAUHATEI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/subject/17/
HosropeHue, 0600weHe, 7 1 https://resh.edu.ru/subject/17/
CHUCTeMaTU3alusl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME
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