


HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «I'eomerpuisiy 0a30BOTO YpPOBHS JUIs
oOyvaronmxcss 10 —11 kmaccoB pazpabotaHa Ha OcHOBe DenepanbHOro
roCyJapCTBEHHOTO0 00Pa30BATENIbHOIO CTAHJApTa CPEAHEr0 00IIero 0Opa3oBaHus,
C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHW, MNPEABABIAEMBIX K
MaTeMaTHUYECKOMY OOpa30oBaHMIO, M TPaauUUi POCCHHCKOro 0Opa30BaHUS.
Peanuzanust nporpaMmmel 00€CIEYMBAET OBJIAJCHUE KITHOYEBBIMA KOMIETCHIASIMH,
COCTaBJISIFOINMMHU  OCHOBY JJIi CAMOPA3BUTUSL M HEMPEPBIBHOTO 00pa30oBaHUs,
LEJIOCTHOCTh OOUIEKYJIBTYPHOTO, JTUYHOCTHOTO M IMO3HABATEIBHOTO PA3BHTHS
JUYHOCTH 00y YArOIIMXCS.

HEJIN U3YUEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca TE€OMETPUM Ha YPOBHE CPEeAHEro oO0mIero
oOpazoBaHusi OOYCJIOBJIEHA NPAKTUYECKON 3HAUMMOCTBIO METANMPEIAMETHBIX U
OPEIMETHBIX PE3YyJbTaTOB OOYYEHUS TE€OMETPUU B HAMPABJICHUM JIMUHOCTHOTO
pazBuTHs oOyvarommxcs, (popMupoBaHUs (PYHKIMOHAIBHOW MaTeMaTHYECKON
IPaMOTHOCTH, U3YUEHHsI APYTHX YUEOHBIX AUCUUILIMH. PazBuTre y oOydaromuxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYITHOCTH M MPOMCXOKACHUU TE€OMETPUUECKUX
a0cTpakiuii, COOTHOIIEHUM PEATbHOTO M MACAIBHOTO, XapaKTEPe OTPAKCHUS
MaTEMAaTUYECKON HAyYKOW SABJICHWNW MW IMPOLECCOB PEATBHOTO MHpPA, MECTE
reOMETPUM B CUCTEME HAYK M POJIM MATEMAaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOT'O MUPOBO33PECHUS
yUalIUXCsl, a TaKXKe KaueCTB MbIIUICHHUS, HEOOXOAMMBIX MJis aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBsieTCs OMHUM M3 OA30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero o0Opa3oBaHus, TaKk Kak OOECNEYMBACT BO3MOXKHOCTh HM3YUYEHMs Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOM HAMPABICHHOCTHU, TaK U TYMaHUTAPHOIA.

Jloruueckoe MbilUieHUE, (HOPMUPYEMOE MPU M3YUYEHUU OOYUAIOUIUMUCS
NOHSATUIHBIX OCHOB N'€OMETPUHU U MOCTPOCHUU 1ICTIOUKH JIOTHUECKUX YTBEPXKICHUIMA
B XOJI€ PEIIECHUS TEOMETPUUECKUX 3a]ay, YMECHUE BBIABUIaTh U OMPOBEPrarhb
TUIIOTE3bl HEMOCPEACTBEHHO MCIMOJIB3YIOTCS TMPU PELICHUU 3a7a4 €CTECTBEHHO-
HAYYHOTO [MKJIA, B YACTHOCTHU U3 Kypca (PU3MKH.

YMEHUE OPUEHTUPOBATLCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJib BO
BCEX OO0NIACTSX ACATENIbHOCTU uesioBeka. OpHeHTalMs 4eJOBeKa BO BPEMEHHU WU
MPOCTPAHCTBE — HEOOXOJMMOE YCJIOBUE €ro COLMATIbHOrO ObITHS, (opma
OTPKEHUS OKPY>KAIOLIETO MUpPA, YCJAOBUE YCHEIIHOTO MO3HAHUS W aAKTHBHOTO
npeoOpa3oBaHus  AEHCTBUTENBHOCTA.  ONEpUpPOBAHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEAMHSET pasHbie BB Y4YeOHOW M TPYJOBOW JAEATEIBHOCTH,



SBJISIETCS. OJJHUM M3 TPOPECCUOHATBHO BAKHBIX KAYE€CTB, MOITOMY aKTyajbHA
3a7a4ya (QopMupoBaHUs y OOYyYaAOMIUMXCS MPOCTPAHCTBEHHOIO MBINUICHHUS Kak
Pa3HOBUAHOCTH OOPAa3HOr0 MBIIIICHAS — CYIIECTBEHHOTO KOMIIOHEHTa B
NOJTrOTOBKE K MPAKTUYECKON AEATEIbHOCTU TI0 MHOTMM HAMPaBJICHUSM.

Llenb ocBoeHus mporpamMmbl yueOHOro kypca «['eomerpus» Ha 06a3zoBoM
ypoBHE 00yueHuss — 00meoOpa3oBaTesibHOE M OOLIEKYJIBTYPHOE Pa3BUTHE
oOydarommxcss  4epe3  00ecleueHre  BO3MOXKHOCTH — MPUOOPETCHHS |
WCTIOJIb30BAHUS CHUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUW W JCWCTBUH,
crneun(pUIHbIX T€OMETPUN, BO3MOKHOCTH YCIEHIHOTO MPOAOHKEHUST 00pa3oBaHus
MO CMEUUATBHOCTSIM, HE CBSI3aHHBIM C TPUKJIAJHBIM UCTIOb30BAHUEM T€OMETPUH.

[TporpaMMa mno reoMeTpud Ha O0a30BOM YpPOBHE NpEIHA3HAYCHA IS
00yyarommXxcsi CPeIHEN MIKOJIbI, HE MCIBITHIBABIIMX 3HAUYUTEIbHBIX 3aTPyTHEHUH
Ha YPOBHE OCHOBHOro 001ero odpaszoBanus. Takum oOpazoM, oOydarolmecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIME MATEMATUYECKUE YMEHUS, CBA3aHHBIC
co crneuu(puKoi TeoMETpUM W HEOOXOAMMbIC MAJsi JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEKOT BO3MOKHOCTh M3YUUTh F€OMETPHUIO OOJee
riyOOKO, €Clii B JajbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUECKUX
3HaHUSAX B TPOPECCUOHAILHON AEATEIbHOCTH.

JIOCTH)KEHHE 1IeJTd  OCBOCHHUSI MPOrpaMMbl  OOECIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX  3aAay. [IpuopuTeTHBIMM 3amadyaMud  OCBOEHHUS  Kypca
«["'eomerpum» Ha 6a30BOM ypoBHe B 10—11 Kitaccax siBISIFOTCS:

o (opMHUpOBAaHHME TMPEACTABICHUS O T[EOMETPUM KaK YacCTH MHPOBOH

KYJIETYPBI M OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOLIUM MUPOM;

o (opMHUpPOBAHUE TPEACTABICHUS O MHOTOIPAaHHMKAX M Tejax BpalllEHUs
KaK O BO)KHEHIIMX MAaTEeMaTHYECKUX MOJENSAX, MO3BOJISIOUIMX OMUCHIBAThH
U MU3y4aTh Pa3HbIE SIBJICHUS] OKPYIKAIOIIErO MUPA;

o (dopMHUpOBaHME YMEHMS pacMo3HaBaThb Ha 4YEPTEkKaX, MOACIHIX U B
pealbHOM MUPE MHOTOTPAHHUKHU UM TE€JA BPALLCHMUS,

e OBJIAJCHUE METOJAMH PEIICHUS 33Ja4 HA MOCTPOCHHUS HA M300PAKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (OpMHUpPOBAHME YMEHUS ONEPUPOBATH OCHOBHBIMU MOHATHUSAMH O
MHOTOIpaHHMKAX U TEaX BPAICHUS U UX OCHOBHBIMU CBOWCTBAMM,

o OBJIQJICHUE  QITOPUTMAMM  PEIICHUS  OCHOBHBIX  THUIMOB  3ajau;
(GopMHpOBAaHME  YMEHHUS  TMPOBOJAUTH  HECJOXKHBIE  JOKA3aTEIbHbBIE
paccyKICHUsT B XOJ€ PEUICHHS CTEPEOMETPUUYECCKMX 3a1ady M 3aJad ¢
NPAKTUYECKUM COJIEPKAaHUEM;

e pPa3BUTUE  MHTCUIEKTYAJbHBIX WM TBOPYECKUMX  CINOCOOHOCTEH
oOydarolmmxcs, MO3HABATEIIBHOH  AKTUBHOCTH,  MCCJIECIOBATEIIbCKUX
YMEHUHN, KPUTUUHOCTU MBILILICHHUSI,



o (opmupoBaHue (yHKIMOHATBHOM rPaMOTHOCTH, PENEBAHTHOM
FEOMETPUM. YMEHHE PAClO3HABATh MPOSBICHUS  T'€OMETPUUYECCKUX
NOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX >KA3HCHHBIX
CUTyalusiX U NPH M3YUYECHUH APYTHX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEH W 3aKOHOMEpPHOCTEH, (HOpPMyIHMpOBaTEH WX Ha S3BIKE
TEOMETPUN U CO3/1aBATh FEOMETPHUUCCKHE MOJEIH, MPUMEHATH OCBOCHHBIIA
FEOMETPUYECKUI anmnapar AJisg PELICHUs NPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH U OLICHUBATH MOJTy YCHHBIE PE3YJIBTATHI.

OTIMYUTENEHOW OCOOEHHOCTBIO MPOTPAMMBI SIBIISIETCS BKJIKOYCHHUE B KYPC
CTEPEOMETPUM B HayaJle €ro M3y4YeHUs 3a/Jay, pPEUIacMbIX HA YPOBHE
WHTYUTUBHOTO TIO3HAHMS, U OMPEACTEHHBIM 00pa3oM OpraHM30BaHHAs padoTa Haj
HUMH, 4YTO CHOOCOOCTBYKOT PA3BHTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBILUICHHS, CTUMYJUPYET MPOTEKAHWE MHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K
JAJBHENIIEMY U3YYCHUTO ITPEIMETA.

[IpeanodreHne OTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHUS, TO
€CTh TCOPETHUYECKUE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
NPAKTUYECKON AEATENbHOCTU. Pa3BUTME MPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
ydyanmxcs B Kypce CTEPEOMETPHUM MPOBOJIMTCS 3a CYET PEIICHWS 3a1ad Ha
CO3/JaHME  NPOCTPAHCTBEHHBIX OOpa3oB M 334a4 HA  ONECPUPOBAHUE
NPOCTPAHCTBEHHBIMH OOpazamu. Co3nanue oOpasa NPOBOAWUTCA € OMOPOW Ha
HArMSAHOCTh, a4 ONEPUpPOBaHME O0pa3oM — B YCIOBUSAX OTBICYCHHS OT
HATJAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 HCXOTHOTO COACPKaHMSI.

OcHOBHBIE coaepKarenbHble TMHUKA Kypcea «I'eomerpum» B 10—11 kimaccax:
«MHuororpaHHukny, «IIpsamble 1 IIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalleHus»,
«BekTopel 1 KOOpAMHATEL B MPOCTPAHCTBE». DOPMUPOBAHHE JIOTHUECKAX YMEHUIMA
pacrpeAcnseTcss HE TOJbKO MO COJAEP)KATENIBHBIM JIMHUSIM, HO M MO TroaaM
00y4eHHs Ha YPOBHE CPEHETO OOIIEro 00pa30BaHUsI.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLICE MPEAMETHBIM PpE3YJIbTaTaM
OCBOEHMsl paboyeil mporpaMmbl, pacHpelcNéHHbBIM N0 TroAaM O0yuYeHus,
CTPYKTYPUPOBAHO TaKUM 0O0pa3oM, 4YTOOBI OBJIAJICHUE TIECOMETPUUYECCKUMHU
NOHATUSIMA W HABBIKAMHW OCYULICCTBIISJIOCh MOCIEA0BATENBRHO U OCTYNATENbHO, €
COOJIFOICHAEM MPUHIUIA MTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKIIIOYAJIUCH B
OOLIyI0 CUCTEMY T€OMETPUYECCKUX MPEACTABJICHUNA OOYydYarOMXcs, paclmpss U
yrayOnsisi €€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomerpun oTBOIMTCA 2 4yaca B HeAemo B 10 knacce u 1 yac B
Henento B 11 kimacce, Bcero 3a iBa roja o0yuenus - 101 yueOHblid yac.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMbIe M MJI0OCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CTEpeoMeTpur. Touka, npsaMas, IUIOCKOCTb,
OpOCTPaHCTBO. [IoHATHE 00 aKCHOMATHMYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIACACTBUS U3 HUX.

B3anmHOe pacrnoyiooKEHHWE TMPAMBIX B MPOCTPAHCTBE. IEPECEKAOLINECH,
napajuieJibHele M CKpeluBaronuecs Imnpsmele. [lapaimensHOCTh NPIMBIX |
IUIOCKOCTEW B MNPOCTPAHCTBE. MApaAJICIbHBIE IPSAMBIE B  IPOCTPAHCTBE;
[ApalIeIbBHOCTE TPEX MPAMBIX; MApPAIEIBHOCTh MPAMONA U IUIOCKOCTH. YTIIBI C
COHANPaBJIEHHBIMA CTOPOHAMHM, YIOJd MEXKAY MOpPAMBIMA B IPOCTPAHCTBE.
[TapauieibHOCTH TUIOCKOCTEMN: rapauieIbHbIE IJIOCKOCTH, CBOMCTBA
NapaJuICTbHBIX  TUIOCKOCTEH. [lpocTeifiime mnpoCTpaHCTBEHHBIE (PUIYypHl Ha
IUIOCKOCTH: TETPA3Ip, KyO, MapajiesICnue; MOCTPOCHUE CCUEHHIA.

[leprieHAUKYAAPHOCTE MPSAMOM M TUIOCKOCTH: MEPIEHIUKYJISPHBIE NPAMBIE B
[POCTPAHCTBE, NPAMBIC MAPAIENBHbIE W MEPHEHAUKYJISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOM
MEPIEHIUKYJISIPHON TUIOCKOCTH. YTUIBI B IMPOCTPAHCTBE. YrOJI MEXKAY NPIMOM U
IUIOCKOCTBIO;,  JIBYTPAHHBI  YrOJ, JMHEHHBIA yroJ ABYTPAaHHOrO  VIJia.
IleprieHAUKY AP M HAKIIOHHBIE. PACCTOSHUE OT TOYKU 0 MIIOCKOCTH, PACCTOSHUE
OT TMpsAMOM A0  MJIOCKOCTH,  NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
[lepieHAUKYAAPHOCTE  IUIOCKOCTEW:  MPHU3HAK  IEPHEHIMKYJSIPHOCTH — JABYX
IUIOCKOCTEN. Teopema o TPEX MepIeH IUKYJIsIpax.

MHoOrorpaHHuKHu

[ToHsATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTH MHOTOIPAaHHUKA, BBIIYKIIBIE
W HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKA MHOTrorpasHuka. [Ipusma: n-yronaeHas
OpHU3Ma; TPAHU U OCHOBaHUS MPU3MBL, MpsMas W HAKIOHHAs TPHU3MbL, OOKOBas U
ITOJTHas ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, PAMOYTOJIbHBIA
napajuieJienvnen U ero csoicra. Ilupamupa: n-yroneHasd nupamuga, rpaHd U
OCHOBaHUE MUPaMUbI;, OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMHM/IbL, MPABUIIBHAS U
yCCUYEHHAs MNHUpaMUa. OJIEMEHTBl TOpu3Mbl M nupamuasl.  [IpaBuiibHBIE
MHOTOTPAHHUKU: MOHATUE MPABUIIBHOIO MHOTOIPAHHUKA, MpPaBWIbHAs MpHU3Ma U
[paBUAJIbHAsA NUpaMUA;, NpPaBUIbHASA TPEYrojibHas NHUpaMUAa W TPaBUIIBHBIN
TeTpadap, KyO. IlpeacraBieHue O NpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa3ap,
noaeKasap v uxocasdap. CeyeHuss NpU3Mbl U IUPAMUAIBI.

CuMMeTpUss B NPOCTPAHCTBE. CHUMMETPHAS OTHOCHUTEIBHO TOYKH, MPSAMOW,
IUIOCKOCTH.  OJNEMEHTBl CUMMETPHM B  NHUPAMMAAX, MapaUICICHUNenax,
[IPABUAJIBHBIX MHOTOTPAHHHKAX.



BblunicieHue 3J€MEHTOB MHOTOIPDAHHUKOB. péOpa, [IWaroHaJiv, YIJIbL.
[Tnomanae OOKOBOW MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBL,
IIONIalb OCHOBaHWH, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMOA NPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTM W TMOBEPXHOCTH MNPABWIBLHOM MUPAMHUIBL,
TeopeMa O IUIomaau yceuéHHOH mupamuabl. [lonstue 00 o0bEme. OO0BEM
UpPaMUbl, TPU3MBI.

[TonoOHbie Tena B mnpocTpaHCcTBE. COOTHOWIEHWS MEXAY TUIONIAASIMHU
NOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX TE.

11 KVIACC

Tesia Bpailuenust

[unuaapuydeckas MOBEPXHOCTD, oOpa3yromme LWJIAH IPHYECKOM
MOBEPXHOCTH, OCh [WJIMHIPUYECCKOM MOBEPXHOCTU. [lwimMHAp: OCHOBaHWS U
OOKOBasi MOBEPXHOCTh, OOpa3yroiias W OChb, IJIOMAAb OOKOBOW W TOJHOM
MOBEPXHOCTH.

Konndeckas moBepxHOCTh, 00pa3yrole KOHWYECKON MOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOW MOBEPXHOCTH. KOHYC: OCHOBaHME W BEPIIMHA, 0Opa3yromas
U OCh, IUIOMAAr OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yIoIIKE U BBICOTA, OCHOBAHUS 1 OOKOBAs MOBEPXHOCTb.

Cdepa u map: UEHTP, paauyc, AUAMETP, IJIOMIAIb MOBEPXHOCTU C(REpHI.
B3aumnoe pacnonoxenue chepbl U MIOCKOCTH; KacaTellbHas MIOCKOCTh K cepe;
I0WaabL CHEPHI.

HzoOpaskeHue Ten BpallieHHs Ha MIIOCKOCTU. Pa3BépTKa IIMJIMHIpA U KOHYCA.

KoMmOuHanmum Ten BpamieHUss ©W  MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
ONMHUCAHHBIA OKOJIO c(ephl, cdepa, BNUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalICHUSI.

[Tonsitue 06 00BEME. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME
OPSIMOYTOJIBHOTO Mapajuiesienunena M cieactsus u3 Heé. OO0bEM LWIMHAPA,
koHyca. O0BEM mapa U mioaas chepsi.

[TonoOHbie Tena B mnpocTpaHCTBE. COOTHOWIEHWS MEXAY TUIONIAASIMHU
NOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX TE.

Ceuennss nWIMHAPA (MAPAICTBHO M TNEPICHIMKYJISPHO OCH), CEUCHUs
KOHyca (MapajuieIbHOE OCHOBAHWIO M MPOXOJAIIECE YEPE3 BEPLIMHY), CCUCHUS
mapa.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B MPOCTPAHCTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpPA HA YKCio. Pas3noskeHne BEKTOpA MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. llpaBuno mapamenenunena. PewmeHue 3amay, CBA3AHHBIX  C
NPUMEHEHUEM TpaBWI ACUCTBUA ¢ BekTopamu. [IpsiMoyrojbHas cucrema



KoopauHar B mnpoctpaHcTBe. Koopamnarel BekTopa. [lpocteiimme 3amaun B
KOOpAMHATax. YTojl Mexay BekTopaMu. CKalpHOE MPOU3BEACHHUE BEKTOPOB.
BrelunciieHue yrioB Mexay MpsSMBIMEA U MIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIMA
METO]I IPY PELIEHUN TEOMETPUUCCKHUX 3aa4.



IJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHSI MNPOrpaMMbl  y4eOHOTO MpeaMera
«MaremMaThka» XapakTepU3yrTC:

I'paxknanckoe Bocnuranue:

c(hOPMUPOBAHHOCTHIO IPAKIAHCKOM MO3UIMK 00YyUaIOIErOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO YJ€HA POCCHHMCKOro OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (D)YHKIMOHWUPOBAHMS PA3IMYHBIX CTPYKTYP, SBIICHUIA,
OpoUEeAyp TpPaKIAHCKOro oOuiecTBa (BBIOOPBI, OMPOCHL W TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU WHCTUTYTAMU B COOTBETCTBUU C HX
(OYHKIMSIMU U HA3HAYCHUEM.,

IaTpuoTnyeckoe BOCMUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCHICKON rpakIaHCKOM UICHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY Y HACTOALIEMY POCCUMCKOM MAaTEMATUKHU, IEHHOCTHBIM OTHOLLICHUEM K
JOCTHKEHUAM POCCUHCKAX MATEMATUKOB U POCCUIUCKOA MATEMATUUECKOMN LIKOJIBI,
K HWCIOJb30BAHUIO 3TUX JOCTHXKEHWW B JPYrvUX HayKax, TEXHOJIOTUSX, cepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HAHUEM JIyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa,
Cc(hOPMUPOBAHHOCTHID  HPABCTBEHHOIO  CO3HAHMS, OATUYECKOTO  MOBEACHMUS,
CBSI3aHHOIO C MPAKTUYECCKAM IMPUMEHEHUEM JOCTHXKCHUI HAYKU U JEITEIBHOCTHIO
YU4EHOr0; OCO3HAHUEM JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOTO OyaylIEro.

JCcTeTHYeCKOe BOCIIUTAHUE:

3CTETUYECKUM OTHOLLICHUEM K MUPY, BKIHOYAs 3CTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aj1ad4, PELICHAT, PacCy>KICHUI,
BOCIIPUUMUYMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Du3H4YecKoe BOCIUTAHUE:

C()OPMUPOBAHHOCTHID YMEHHS MPUMEHSATH MATEeMaTUYECKUE 3HAHUS B
UHTEPECAX 30pOBOTO U 0€30MacHOro o0pasa >KMU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0POBOE MUTAHKME, COANIAHCUPOBAHHBIN PEKUM 3aHATUNA U

OTHbIXA, perymsipHas dusnyeckas AKTUBHOCT ), (pU3NYECKOTO
COBEPILICHCTBOBAHUS, npu 3aHSITHSIIX CHOPTHBHO-03I0POBUTEILHOM
JESTENBHOCTBIO.

TpyaoBoe BocnuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHWUEM IIEHHOCTHU TPYIOIIOOUS; UHTEPECOM K
pa3nuuHbiM  chepaMm  MpOo(ECCHOHATLHOW  EATENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOM U €€ TPUIOKCHUSIMH, YMEHUEM COBEPILIATh OCO3HAHHBINA BHIOOD
Oynymed mnpodeccu W peaqu30BbIBaTh COOCTBCHHBIC JKU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBKO K  MaTE€MaTH4YECKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 HA TPOTHKCHWH BCEH JKM3HU, TOTOBHOCTHIO K AKTUBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMAaTUUIECKOM HAMPaBICHHOCTH.

IKOJIOTHIEeCKOE BOCIUTAHHUE:

c(hOPMUPOBAHHOCTHIO JKOJOTHYECKONH KYJBTYpPhl, TOHUMAHUEM BIIUSHUS
COLMATbHO-PKOHOMUYECKMX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON U COIMATbHOM
Cpelbl, OCO3HAaHMEM TJI00ANBHOTO  XapakTepa OSKOJOTHYECKMX  MpoOJeM;
OpHCHTaIMel Ha MPUMEHEHHWE MaTeMATWUYCCKWX 3HAHWM AJid PEUICHHWS 3a1a4 B
o0nacTi OKpy’Kawllei cpeapl, TJIaHUPOBAHWS TMOCTYNKOB M OIICHKH WX
BO3MOJKHBIX MOCIIEACTBH TSl OKPYIKAOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykM ©  OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAaHHEM
MaTeMaTHYECKON HaykM Kak c(epbl YeIOBEUECKOM AEATEIBbHOCTH, 3TaloB €&
Pa3BUTHS M 3HAUMMOCTHM JUIS PA3BUTHs IMBWIIM3AIMM, OBJIAJACHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJIbTYpOM Kak CPEICTBOM TIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOCKTHYI) W MCCIIECAOBATEIbCKYIO AEATEIBHOCTh
WHAWBHUIYAJIBHO W B TPYIITIE.

METAIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yJIbTaThl OCBOCHMS MPOTPAMMBI YYEOHOTO MPEAMETa
«MaremaTuka XapaKTePU3YOTCS OBJIAJICHUEM YHUBEPCATBHBIMU
NO3HAGAMENbHBIMU  OCTICMBUAMY,  YVHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oeticmausivMUL, YHUBEPCANLHBIMU Pe2YISIMUSHBIMU OeTUCMEUSIMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmseusi,  0Oecnedusaom
Gpopmuposarue 0OA306blX KOCHUMUBHBIX NPOYECCO8 0OYYaAWUXcs (oceoenue
MEMOO08  NO3ZHAHUSL  OKPYJICAIOueco — Mupd,  NpUMEHeHue  J10SUY4eCKUXx,
UCCIe00BAMENbCKUX Onepayutl, ymeHuti pabomams ¢ ungopmayueii).

ba3osble Jornyeckue aeiicreus:

e BBISBJIATh U XaPAKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKN MATEMATHYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHWA MEXIy NOHATHIMH, (POPMYIUPOBATH
ONpEACTICHUS]  TNOHSTHNA, yCTAHABIMBATh CYLIECTBCHHBIA  MPHU3HAK
KJIacCU(pUKallM1, OCHOBAHMS IJii OOOOIICHHS W CPABHEHUS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (OPMYJMPOBATH W  NPeoOpa3OBbIBATh  CYKICHUS:
YTBEPAUTEIbHBIE W OTPULATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIHWE,
YCIIOBHBIC;

e BBISBIATH  MATEMATUYECCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
OPOTUBOpEUMs B (aKTax, AAHHBIX, HAONIONCHUAX W YTBEPKIACHUSIX;



npeiaratb  KpUTEpUM I BBISIBJICHHAS ~ 3aKOHOMEPHOCTEH W
IIPOTHBOPEYHIA;

e JIENIaTh BBIBOABI C HKCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACTYKTHUBHBIX W
WHAYKTABHBIX YMO3AKIOUYCHHA, YMO3AKIIFOUEHUH M0 aHAJIOTHH,

e TPOBOAWTH CaMOCTOSITENIBHO JOKA3aTelIbCTBA  MATEMATHYECKUX
YTBEPKACHHUNA (TPSAMBIE W OT TPOTUBHOIO), BEICTPAUBATh APTyMEHTALIMIO,
OPUBOIUTH MPUMEPHl M KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KICHHSI U BBIBOJIBI,

e BbIOMpaTh crnoco0 pemeHuss yuyeOHOM 3aaun (CPaBHUBATH HECKOJIBKO
BAPUAHTOB pEUICHHs, BbIOMpark HauOoJiee MNOAXOAAMMA C  YUYETOM
CaMOCTOSITENTEHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBbie uccienoBarenbckue aeiicTBus:

e HCHOJB30BATh BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHWS,
(opMyUpPOBaTh BONPOCHI, (PUKCUPYIOIIUE TPOTHBOPEUHE, MPOOIeEMy,
YCTaHABIMBATL  MCKOMOE M  JaHHOe, (OPMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE,

e TPOBOAWTH CaMOCTOSITEITbHO CIUTAHUPOBAHHbIiA SKCIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBIEHUK) OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SIBIICHUS, TPOLECCA, BBISBICHUID 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMH, TIPOLIECCAMH,

e CAMOCTOSITENILHO (POPMYJIUPOBATH OOOOMICHUS M BBIBOJIBI IO PE3YJIbTATAM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JTOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BHIBOJIOB M 000OIIECHNH;

e MPOrHO3MPOBATh BO3MOXKHOE PA3BHTHE MPOLECCA, a TAKKE BBIIBUIATH
IPEINOIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nnpopmanueii:

e BBIABJIATh ACPUIMATHEI MHPOPMALMH, NAHHBIX, HEOOXOAUMBIX JIJIsi OTBETA
Ha BOIPOC W JJIs PELIEHUS 3a]a4H,

e BbIOMpaTh MHPOPMALMIO K3  MCTOYHWKOB  PA3JIAYHBIX  THIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABIICHUS,

e CTPYKTYypUpOBaTh MH(OPMALKIO, TPEACTABIIATH €€ B PAIAYHBIX (PopMax,
WLTIOCTPUPOBATH TPaPUUECKH,

e OILICHHUBATH HaAEKHOCTh uH(popManmu no CaMOCTOSITENTbHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2)  VuugepcanvHvie  KOMMYHUKAMUGHblE  Oclicmusi,  0becnedusarom

ChOPpMUPOBAHHOCHTIL COYUANLHBIX HUBLIKOE 0OYYAIOUJUXCH.

O0wmenne:



BOCIPUHUMATh H  (OPMYJIMPOBATh CYXKIEHUST B COOTBETCTBUU C
YCIIOBUSIMU W LIETSIMU OOILECHUS, SICHO, TOYHO, TPAMOTHO BBIPAYKATh CBOKO
TOYKY 3PEHMSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
XOJly PELICHUS 3aJa4l, KOMMEHTHUPOBATH MMOJTYYCHHBIH PE3ybTaT;

B X07€ 00CYKICHHS 3a1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKAAEMON TEMBI,
npoOJIEMBI, peIacMOl 3a1a4M, BBICKA3bIBaTh MJICH, HALICIICHHbBIC HA TIOUCK
PELICHUS; COMOCTABISATH CBOM CYXKICHUS C CYXXKICHHSAMH JIPYyTHX
YYaCTHUKOB AMAJIOra, OOHAPYKMBaTh Pa3M4Me W CXOJCTBO IMO3WLMH; B
KOPPEKTHOH opMe GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,
OPEICTABISATh  PE3yJIbTAaThl  PEHICHHS  3a/ayd,  JKCIICPUMEHTA,
UCCIICIOBAHMsI,  MPOEKTA,  CAMOCTOATENBHO  BbIOMparh  (hopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAMN U OCOOEHHOCTEH ay TUTOPHH.

CoTpyaHu4eCcTBO:

3)

NOHAMATh W WCMHOJB30BaTh  MPEUMYINECTBA  KOMAHAHOM W
WHAMBHIYIBHON pabOThI MPU PEIIEHUH YUEOHBIX 3a/1a4; MPUHUMATh 11EITb
COBMECTHON JACATENBPHOCTH, IUJIAHMPOBATh OPraHHU3alMI0 COBMECTHOH
padoThI, pacpenensaTh BUABI pad0oT, AOrOBAPUBATHCS, 00CYKIaTh MPOLIECC
1 pe3yJibTar padboThl; 0000IATh MHEHUS HECKOJBKUX JTFOJIEH;
y4acTBOBaTh B TPYNNOBBLIX (popMax padoThl (00CYyX aAcHUS, OOMEH MHEHUIA,
«MO3TOBBIE WITYPMBI» W WHBIC), BBHINOJHITH CBOK 4YacTh pabOTBl M
KOOPAVMHHUPOBATh CBOW JCHCTBUS C JPYTMMH WICHAMH KOMAaH/IbL,
OLICHWBATh KA4Y€CTBO CBOETO BKJIAJA B OOIIMNA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUS.

Vuusepcanvnvie  pecynammuenvie  Oeiicmsus, obecneyusarom

GPopmuposarue cMblCIOBbIX YCMAHOBOK U ICUSHEHHBIX HABBIKOB TUYHOCHIU.
Camoopranusanusi:

COCTaBJIAITh IJ1aH, AITOPUTM PELICHUS 33/1a491, BBIOMPATh CIIOCO0 PEIIEHUS
C Y4ETOM UMEIOIIHXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ YUETOM HOBOM
uH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMU MO3HABATCILHOU pedaekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUNA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB,
BJIAJACTh CHOCO0AMU  CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoiecca M
pe3yabpTara peuIeHUs MaTEMAaTUICCKOMN 3a/1a4u,

OPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTH TpPH PEIICHUH
3a/1a4ud, BHOCHUTh KOPPEKTUBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMICHHBIX OITUOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIEHUBATh COOTBETCTBUE PE3yJIbTaTa WEIH W YCIOBUSAM, OOBICHSTH
MPUYUHBI TOCTHKCHHS WM HEAOCTIKCHUS PE3YJIbTATOB ACATEIBLHOCTH,
HAXOJIUTh OLIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

OnepupoBaTh MOHITHSIMH: TOUKA, TPSAMAs, MJIOCKOCTb.

[IpUMEHITE aKCMOMBI CTEPEOMETPUU W CICIACTBUS W3 HHUX NPH PEIICHUH
TrEOMETPUYECKUX 331a4.

OnepupoBaTh MOHATUAMU: MAPAIIETIBHOCTh U IEPIEHANKYJIIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccupuuupoBare B3aUMHOE PACMIOIIOKEHHE TPIMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATHSMM: JBYTPAHHBIA YroJl, TPAHW JABYIPAHHOTO VI,
peOpo IBYTPAaHHOIO yrja; JIMHECHHBIA yroia JABYIPAHHOrO YIJIA, TPagycHas Mepa
JBYTPAHHOTO YIJIa.

OnepupoBarh NOHSTHUSIMH. MHOTOTPAHHUK, BBIMYKIbIA W HEBBITYKIBIA
MHOTOTPaHHHK, 3JIEMEHTBl MHOTOTPAHHUKA, TPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAHHUKOB (MMHApPaMHUAA;, MNPHU3MAa,
OPSIMOYTOJIBHBIN MapaJIeNIenune, Ky0).

Knaccupuuupoare  MHOTOTpDaHHWKM,  BbIOMpass ~ OCHOBaHUS  JUId
KIacCU(UKauy (BBIMYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH, TPABUIIBHBIC
MHOTOTPaHHHUKH; PSMBIE U HAKJIOHHBIE MPU3MBbI, MAPAIICIICTIATIEBI ).

OnepupoBarh MOHIATHIMH: CEKYINAS TNTIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI TIOCTPOEHUS CEUEHU, KCMOJIb3YSI METO CJIEJOB.

CTpouTh CE€UEHMS] MHOTOTPAHHUKOB METOJOM  CJIEAOB,  BBINOJHAThH
(BBIHOCHBIE) TJIOCKUE YEPTEKM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUA
CBEPXY, COOKY, CHU3Y.

Pemare 3anaun Ha HAXOKAEHUE TEOMETPUUYECKUX BEJIMYMH 1O 0Opasiam Win
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSIHUA MEXIYy ABYMS
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMUCS TPSIMBIMH.

Pemare 3anaun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJIMUMH N0 0OpasnaM Win
QITOpUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIICHUH
CTAHJAPTHBIX ~ MAaTEMAaTMYEeCKMX 33Ja4 HA BBIYHACICHUE YIJIOB  MEXKIY
CKPEIIMBAIIMMUCA OPIMBIMH, MEXIY TMNPSIMOA M  IJIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, IByTPAHHBIX YIJIOB.



Beruncnare 00bEMBI M MIOIIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (ITPHU3Ma,
OUpaMUa) € MPUMEHEHUEM (POPMYJI, BBIYMCIATH COOTHOLICHHS MEXAY
IJIOMIAIIMU TOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATHUSMHU. CUMMETPHS B NPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBI.

W3Bnekarb, mnpeoOpa3oBeiBaTh M HMHTEPOPETUPOBATH HHPOPMALMIO O
OPOCTPAHCTBEHHBIX FEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEkKAX U
PHCYHKAX.

[TpuMeHITE TeOMETPUYECKUE (PAKTBI IS PEIIEHUS CTEPEOMETPUUYECCKUX
3a/1a4, TPEANOIArarouX HECKOJIBKO [IArOB PEIIEHHUS, ECIIA YCIOBHAS TPUMEHEHUS
3a/1aHbl B SIBHOH (hopMme.

[IpuMeHsaTh  MpOCTEHIIME MPOrPaMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PELICHUN CTEPEOMETPUUYECCKUX 331a4.

[IpMBOIMTE MPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPHPOJE W
YKU3HU, PaCliO3HABATh MPOSBICHAE 3aKOHOB T€OMETPHHN B UCKYCCTBE.

[IpUMEHTh MONYYECHHBIE 3HAHWS HAa MPAKTUKE. AHAJIM3WPOBATH PEATTbHBIC
CUTyallud W TPUMEHATH WM3YUYEHHBIC TOHSATHS B TMPOLECCE IMOUCKA PEIICHUS
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW TPOOJIEMBI, MOJECIUPOBATh PEabHBIE
CUTyallud Ha S3BIKE TEOMETPUM, HCCIEAOBATh MMOCTPOCHHBIE MOJEIH C
MCIOJIb30BAHUEM TEOMETPUUYECKUX MMOHATHI U TEOPEM, ammapara anreOpsl; pelarhb
NPAKTUYECKUAE 3/1a4H, CBSI3aHHBIE C HAXOKCHUEM I€OMETPUYECKUX BEJTMYMH.

11 KVIACC

OnepupoBarh MOHITUSMHU. IUJIMHAPUYECKAs MOBEPXHOCTb, O0Opa3yIoLIe
OWIMHAPUYECKOM  MOBEPXHOCTH,  IIMHAP,  KOHMYECKas  MOBEPXHOCT,
00pazyonme KOHMUECKOH MOBEPXHOCTH, KOHYC; chepuueckas moBEPXHOCTb.

Pacno3znaBate Tena BpameHus (IWIMHAP, KOHYC, cepa u 1miap).

OOBACHATH CIOCOOBI MOTYUYEHUS TE BPALLEHUSI.

KiaccugunupoBars B3aMMHOE PacloJIOKEHHUE CPEPHI U MITOCKOCTH.

OnepupoBarh MOHATUSIMU: [IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIApOBO# COW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CJIOS;
IIIAPOBON CEKTOP.

Bbruncnare  00bEMBI M TUIOIIAAM  TOBEPXHOCTEH  TEJ  BpallCHUS,
reOMETPUUECKUX TEJI C MPUMEHEHUEM (POPMYIL.

OnepupoBarh TOHSATUSAMM: MHOTOIPAHHMK, BIMCAHHBIA B cdepy W
OMUCaHHbIM okono cdepbl; chepa, BHHMcaHHAs B MHOTOTPAHHUK WM TEJO
BPALLECHMSI.

BbIUMcisITh COOTHOLICHUS MEXIY TUIOMIAAIMKU MOBEPXHOCTEH W 00bEMaMu
MOJTOOHBIX TEJL.



Hzo6paxkaTe m3ydaemble (QUIYPbl OT PYKH H C MNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BBINONMHATE (BBIHOCHBIE) MJTOCKUE YEPTEKU U3 PUCYHKOB IPOCTBIX OOBbEMHBIX
(quryp: BUI CBEPXY, COOKY, CHU3Y;, CTPOUTh CEUCHHUS TEJ BPALICHHUSI.

W3Bnekath, HMHTEPOPETUPOBATH W MPeoOpa3oBBIBATh HMH(POPMALMIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEXKAX U
PUCYHKAX.

OnepupoBarhb MOHATUEM BEKTOP B MTPOCTPAHCTBE.

BuINOnHATE  NEWCTBUSA  CHOJKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHS BEKTOPA HA YMCIIO, OOBICHSITH, KAKUMHU CBOWCTBAMU OHHM O0JIaAkOT.

[IpuMeHATH MPaBUIIO NTapaUIEICUIEA.

OnepupoBarb NOHATHIME: JIEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, VYIOI MEXKAY
BEKTOPaMH, CKAIIIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILTAHAPHBIE
BEKTOPBL.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKAY
BEKTOpPaMH, CKaJIApHOEC TMPOM3BEACHUE, PACKIAABIBATG BEKTOP 0O ABYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3azaBarh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOIM CUCTEME KOOPAUHAT.

[IpuMeHITE TeOMETPUYECKUE (PAKTBI ISl PELICHHUS CTEPEOMETPUUYECKUX
3a7a4, NPEANOIararoliX HECKOJIBKO [aroB PELICHUs, €CIIA YCIIOBHS IPUMEHEHU S
3a/1aHbl B SIBHOH (hopMme.

Pewrare mpocreiine reoOMeTpUYECKUE 3a1a4d HAa NPUMEHEHHE BEKTOPHO-
KOOPAUHATHOTO METOMA.

Pemrare 3amayn Ha JOKAa3areibCTBO MATEMATHYECKMX OTHOILUCHUH U
HAXOKICHUE FEOMETPHUECKHAX BEIMYMH MO 00pa3naM WIH aJrOpUTMaM, MPUMEHSIS
WU3BECTHBIE METO/bI IPH PELLIEHUH CTAHAAPTHBIX MATEMATHYECKUAX 3a/1a4.

[IpuMeHsATs mpocTENIIEe MOPOrpaMMHBIE  CPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUHU CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTE NpPUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKA3HU, PACNIO3HABATE NPOSIBIIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATE MONYyYEHHBIE 3HAHWS HA MPAKTUKE. AHAIU3UPOBATH PEATBHBIE
CUTYyallMd W TPUMEHATH HW3YUYCHHBIC NOHATHUA B MPOLECCE IMOUCKA PEIICHUs
MaTeMaTHYeCKd  C(HOPMYJIMPOBAHHONW MPOOJIEMBI, MOJAECIUPOBATh  PEabHBIE
CUTyallMh Ha sA3bIKE TEOMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIHA C
UCIOJb30BAHUEM TEOMETPUUYECKUX MTOHATHI U TEOPEM, armapara aareOpsl, pelarhb
[IPAKTUYECKUE 3a0a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BETUYMH.



TEMATHUHYECKOE INTAHUPOBAHUE

10 KITIACC
KoaunyecTBo uacos
Ne HaumeHoBaHHe pa3feioB U TeM DneKkTpoHHbIe (HH(poBbIE)
Kontpoabnsie | IlpakTnueckne
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTbI
1 BBenenue B crepeoMeTpuro 10 https://resh.edu.ru/subject/17/10/
TIpsiMbIe ¥ IIIOCKOCTH B TIPOCTPAHCTBE.
2 P pocTp . 12 1 https://resh.edu.ru/subject/17/10/
[TapanneabHOCTE NPSIMBIX U MJIOCKOCTEN
TlepneHOUKYIIPHOCTD MIPSAMBIX U
3 P a vy P P 12 https://resh.edu.ru/subject/17/10/
MIOCKOCTE
4 YTrael MexAy NPSMBIMHU U TJIOCKOCTSIMHU 10 1 https://resh.edu.ru/subject/17/10/
MHororpaHHUKu 11 1 https://resh.edu.ru/subject/17/10/
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
TToBTOpEHUEe: ceueHus, pacCTOSTHUS U
7 P - P 4 1 https://resh.edu.ru/subject/17/10/
YTJIbI
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0
ITPOT'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KVIACC

KoanuyecTBO 4acoB

HaumeHoBaHue pa3aesioB U TeM dnexTpoHHbIe (LH(PpPOBHIE)
Ne n/m Kontpoabnsie | IlpakTnueckne
NMporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTbI
Tena BpamieHus 12 https://resh.edu.ru/subject/17/11/
OOBEMEI Ten 5 1 https://resh.edu.ru/subject/17/11/
B
CKTOPBL M KOOPAMHATEI B 10 1 https://resh.edu.ru/subject/17/11/
MPOCTPAHCTBE
I1 000
OBTOpEHHE, 000 meHIiIe’ 7 1 https://resh.edu.ru/subject/17/11/
CUCTEMATH3AIINS 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
ITPOI'PAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

1. Aranacsan JI.C, byty30oB B.®., Kagomues Cb., [To3usk 2.1, FOmquna U.H.
I'eomerpus. 10—11 knacceel: YueOHuUK 151 0011€00pa3oBaTeIbHbIX
yupexaenuii. M: IIpocsemenne, 2022.

2. ©.@. JInicenko, C.1O. Kanabyxosa, EI'O-, Marematuka. ba3oBrblit ypoBeHb.
Yacte 1 1 2.000 «Jleruony», 2022.

3. 3uB b.I'.'Y Meiinep B.M., baxauckuii B.®. 3aaaun no reomerpun ajist 7—11
kiaccoB. M.: IIpocsenienue.

4. ©.0. JIsicenko, C.1O. Kanabyxosa, EI'D-!4 r, 'eomerpus. HoBble 3aaanusl,
EI'D-2014. OO0 «Jlernon», 2021.

5. 3uB b.I', Meitnep B.M., baxaunckuii B.®. 3agaun o reometpun aist 7—11
KyaccoB. M.: [Ipocselienue.

METOJUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

1. 3uB b.I'., Meiiniep B.M. JIugakTuueckue Mmarepualibl o reomerpuu uis 10
kimacca. M.: ITpocsemenue, 2020.

2. 3uB b.I'., Meiinep B.M. Jlunaktnueckrue MaTeprasl o reoMmeTpun s 10-
11 knaccoB. M.: IIpoceemenue, 2020

3. Aranacss JI.C, byty30oB B.®_, I'ma3skoB FO.A., Hekpacos B.b., iOnquna 1. H.
Hzyuenue reometpun B 10—11 knaccax: MeTol. peKOMEHI. K YUYEOHHUKY.
Knura mis yunrens. M.: [Ipocsemenue, 2020

4. 3pasuH JI.W. HoBbIC KOHTPOJIBHBIC W TPOBEPOYHBIE PAOOTHI MO TEOMETPHH.
10—11 knmaccel. M.: poda, 2020.

5. T.A. Bypmuctpopa. [Tporpammsl 00111€00pa30BaTENbHBIX VUPEIKIACHUH.
I'eomerpus 10-11 kmaccel. Mocksa «I Ipoceewmenney, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://resh.edu.ru/subject/17/10/
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