





HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusty 0a30BOTO YpPOBHS UIs
oOyvaronmxcst 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE DenepanbHOro
roCyJapCTBEHHOTO 00Pa30BATENIbHOIO CTaHJApTa CPEAHEr0 00IIEero 0Opa3oBaHus,
C Y4YETOM  COBPEMEHHBIX MHPOBBIX TpPeOOBaHW, MNPEABABIAECMBIX K
MaTeMaTHYECKOMY OOpa30oBaHMIO, M TPaauUUi POCCHHCKOro 00pa30BaHUS.
Peanuzanust nporpaMmmel 00€CIEYMBAET OBJIAJCHUE KITHOYEBBIMA KOMIETCHIASIMH,
COCTaBJISIFOINMMHM  OCHOBY JJIi CAMOPA3BUTUSL M HEMPEPBIBHOTO 00pa3oBaHUs,
LEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JTUYHOCTHOTO M IMO3HABATEIBHOTO PA3BHTHS
JUYHOCTH 00YYArOIIMXCS.

HEJIN U3YUEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca TE€OMETPUM Ha YPOBHE CPEAHEro oO0mIero
oOpazoBaHusi OOYCJIOBJIEHA NPAKTUYECKON 3HAUMMOCTBIO METANMPEIAMETHBIX U
OPEIMETHBIX PE3yJbTaTOB OOYYECHUsI T€OMETPUU B HAMPABICHUM JMYHOCTHOTO
pazBuTHs oOyvarommxcs, (popMupoBaHUS (PYHKIMOHAIBHOW MaTeMaTHYECKON
IPaMOTHOCTH, U3YUEHHSI APYTUX YUEOHBIX AUCUUILIMH. PazBuTrie y oOyvaromuxcs
NPaBUJIBHBIX MPEACTABJACHUNA O CYIIHOCTH M MPOMCXOKACHUU TE€OMETPUUYECKUX
a0cTpakiMii, COOTHOIIEHUM PEAIbHOTO M MICAILHOTO, XapaKTepe OTPAKCHUs
MaTEMaTHYECKON HAYKOW SABJICHWNW MW IMPOLECCOB PEAIBHOTO MHpPA, MECTE
reOMETPUM B CUCTEME HAYK M POJIM MATEMAaTUYECKOTO MOJICIMPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOT'O MUPOBO33PECHUS
yUalIUXCsl, a TaKke KaueCTB MbIIUICHUS, HEOOXOAMMBIX i aJanTauud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTCs OJHUM M3 OA30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero o0Opa3oBaHWs, TaKk Kak OOECNEYMBACT BO3MOXKHOCTh HM3YUYEHMS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOM HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jloruueckoe MbilUIeHUE, (HOPMUPYEMOE MPU M3YUYCHUU OOYUAIOUIUMUCS
MNOHSATUIHBIX OCHOB N'€OMETPUHU U MOCTPOCHUU 1ICTIOUKH JIOTHUECKUX YTBEPXKICHUMA
B XOJI€ PEIICHUS TEOMETPUUECKUX 3a]ay, YMEHUE BBIABUIaTh W OMPOBEPrarhb
TUIIOTE3bl HEMOCPEACTBEHHO MCIMOJIb3YIOTCSl TMPH PELICHUM 3a/ad €CTECTBEHHO-
HAYYHOTO LMKJIA, B YACTHOCTHU U3 Kypca (PU3MKH.

YMEHUE OPUEHTUPOBATLCS B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJib BO
BCEX OO0JIACTSAX AEATENIbHOCTU uesioBeka. OpHEHTalMs 4eOBeKa BO BPEMEHHU WU
MPOCTPAHCTBE — HEOOXOJAMMOE YCIIOBUE €ro COIUAIBHOrO ObiTHs, (opma
OTPKEHUS OKPY>KAIOLIET0 MUpPA, YCJIOBHUE YCHEIIHOTO MO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JEHCTBUTENBHOCTH.  ONEpUPOBAHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEAMHSET pasHble BHUIbI Y4YeOHOW M TPYAOBOH JAEATEIIBHOCTH,



SBJSIETCS. OJJHUM M3 TMPOPECCUOHATBHO BAKHBIX KA4YECTB, MOATOMY akKTyajbHa
3aja4ya (popMupoBaHUs y OOYyYaKOMMXCS MPOCTPAHCTBEHHOIO MBINUICHHUS Kak
Pa3HOBUAHOCTH OOPa3HOr0 MBIIIICHAS — CYIIECTBEHHOTO KOMIIOHEHTa B
NOJrOTOBKE K MPAKTUYECKON AEATEIbHOCTU TI0 MHOTMM HAMpPaBJICHUSM.

Llenb ocBoeHus mporpaMmbl yueOHOro kypca «l'eomerpusy Ha 0OGa3zoBOM
ypoBHE 00yueHuss — 00meo0pa3oBaTesibHOE M OOWIEKYJIBTYPHOE Pa3BUTHE
oOydarommxcss  4epe3  oOeclieuyeHre  BO3MOXKHOCTH —~ MPUOOPETCHHS |
WCTIOJIb30BAHUS CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUW W JCWCTBUH,
crieun(pUIHBIX T€OMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOJOKEHUST 00pa3oBaHus
N0 CMEUUATBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM UCTIOIb30BAHUEM T€OMETPUH.

[TporpaMMa mno reoMeTpud Ha O0a30BOM YpPOBHE NpPEIHA3HAYEHA IS
00yyarolmXcsi CPeIHEN LIKOJIbI, HE MCIBITHIBABIIMX 3HAUYUTEIbHBIX 3aTPy THEHUH
HA YPOBHE OCHOBHOro 001ero odpaszoBanus. Takum oOpazom, 00ydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIIME MATEMATUYECKUE YMEHUS, CBA3aHHBIC
co crneuu(puKoi TeoMETpUM W HEOOXOAMMbIC MAJisi JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEKOT BO3MOKHOCTh M3YUUTh F€OMETPHUIO OOJee
riyOOKO, €ciii B JajbHEHIIEM BO3HMKHET HEOOXOIMMOCTh B T'€OMETPHUUECKUX
3HaHUAX B TPOPECCUOHATILHON AEATEIbHOCTH.

JIOCTH)KEHHE 1IeJTd  OCBOCHHUSI MPOrpaMMbl  O0OECIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 33Aay. [IpuopuTeTHBIMM 3ala4yaMKd  OCBOEHHUS  Kypca
«["'eomerpum» Ha 6a30BOM ypoBHE B 10—11 Kitaccax sBISIOTCA:

o (OpMHUpPOBAHUE TMPEACTABICHUS O TCOMETPUM KaK 4YacTh MHPOBOH

KYJIETYPbl U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOLIUM MUPOM;

o (OpMUpPOBAHUE TPEACTABICHUS O MHOTOIPAaHHMKAX M Tejax BpalllEHUs
KaK O BOKHEHIIMX MAaTEeMaTHYECKUX MOJIENSAX, MO3BOJISIOUIMX OMUCHIBATH
¥ MU3y4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIErO MUPA,;

o (dopMHUpOBaHME YMEHHMS paclo3HaBaThb Ha 4YEPTEkKaX, MOJACIHIX MU B
pealbHOM MUPE MHOTOTPAHHUKH U TE€JA BPALLCHMS,

e OBJIAJCHUE METOJAMH PEIICHUS 33/7a4 HA MOCTPOCHHUS HA M300PAKEHUSIX
NPOCTPAHCTBEHHBIX QUTYD;

o (OPMHUPOBAHUE YMEHHUS ONEPUPOBATb OCHOBHBIMHU TIOHSATHSMH O
MHOTOIpaHHMKAX U TEIaX BPAIICHUs U UX OCHOBHBIMU CBOWCTBAMM,

o OBJIQJICHUE  QITOPUTMAMM  PEIIEHUS  OCHOBHBIX  THUIMOB  3ajau;
(GopMHpOBAaHME  yYMEHUS  TMPOBOJAUTH  HECJOXKHBIE  JOKA3aTEIbHbBIE
paccyKICHUsT B XOJE PEUICHHS CTEPEOMETPUUYECKMX 33Ja4 W 33434 C
NPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTUE  MHTEUICKTYAJbHBIX M TBOPYECKUX  CHOCOOHOCTEH
oOydarommxcs, MO3HABATEIIBHOH  AKTUBHOCTH,  MCCJIECI0OBATEIIbCKUX
YMEHUHN, KPUTUUHOCTU MBILICHHUSI,



o (popmupoBaHue (yHKIMOHATBHOM TPaMOTHOCTH, PENEBAHTHOM
FEOMETPUM. YMEHHE PACllO3HABATh MPOSBICHUS TCOMETPUYECCKHUX
NOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B PEAbHBIX >KW3HECHHBIX
CUTyalusiX U NPH M3YUYECHUH OPYTHX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEH W 3aKOHOMEpPHOCTEH, (HOpPMyIHMpOBaTEH WX Ha S3BIKE
TEOMETPUN U CO3/1aBATh TEOMETPUUECCKHE MOJENH, MPUMEHATH OCBOCHHBIN
TFEOMETPUYECKUI anmnapar Jyis PELUICHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH U OLICHUBATH MOJTy YCHHBIE PE3YIBTATHI.

OTIMYUTENBEHOW OCOOEHHOCTBIO MPOTPAMMBI SIBIISIETCSI BKJIKOYEHHUE B KYPC
CTEpPEOMETPUM B HAyaJle €ro W3y4YeHUs 3a/Jay, pPEHIacMbIX HA YPOBHE
WHTYWUTUBHOTO NO3HAHMS, U OMPEACTEHHBIM 00pa30oM OpraHu3oBaHHas paboTa Hax
HUMH, YTO CHOOCOOCTBYIOT PA3BHTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBILUICHHS, CTUMYJMPYET MPOTEKAHWE MHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K
JAJBHENIIEMY H3YYECHUTO ITPEIMETA.

[IpeanodreHne OTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYUYEHUS, TO
€CTh TCOPETHUYECKUE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
NPAKTUYECKON NEATENBHOCTU. Pa3BUTME MPOCTPAHCTBEHHBIX MPEACTABICHUN y
ydyanmxcs B Kypce CTEPEOMETPHUM MPOBOJAMTCS 3a CYET PEIICHWS 3a1ad Ha
CO3/JaHME  NPOCTPAHCTBEHHBIX 00pa3oB M 3aJa4 HA  ONCPUPOBAHHUE
NPOCTPAHCTBEHHBIMH OOpazamu. Co3nanue oOpasa NPOBOAWUTCA € OMOPOW Ha
HArMSAHOCTh, a ONEPUpPOBaHME O0pa3oM — B YCIOBUSAX OTBICYCHHS OT
HATJIAHOCTH, MBICTIEHHOTO U3MEHEHUS €r0 HCXOIHOTO COACPKaHMSI.

OcHOBHBIE coaepKaTenbHble JIMHUKA Kypca «l'eomerpum» B 10—11 kimaccax:
«MHuororpaHHukny, «IIpsamble 1 IIITOCKOCTH B IPOCTPAHCTBEY, «Tena BpalleHus»,
«BekTopbl 1 KOOpPAMHATHL B MPOCTPAHCTBE». DOPMHUPOBAHHE JIOTHYECKAX YMEHUIMA
paclpeaenseTcss HE TOJBKO MO COAEPXKATENBHBIM JIMHUSM, HO M 1O ToJam
00y4eHHs Ha YPOBHE CPETHErO O0IIEro 0OPa30BaAHUSI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLICE MPEAMETHBIM PE3YJIbTaTaM
OCBOEHMsl paboyeil mporpamMmbl, pPacCHpelcNéHHbBIM 1O TroAaM O0ydYeHus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4YTOOBI OBJIAJICHUE TIE€OMETPUUYCCKUMHU
NOHATUSIMA W HABBIKAMHW OCYIIECCTBRIISAIOCH MOCAEA0BATEIBHO U MOCTYNATENBHO, C
COOJIFOICHAEM MPUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKIIOYAJIUCH B
OOLIyI0 CUCTEMY T€OMETPUYECCKUX NPEACTABJICHUNA OOYydYarOMXCs, paclmpss U
yrayOnsis €€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha wusyuenue reomerpum oTtBoauTcs 2 vaca B Henento B 10 (34 Henenm)
kjacce v 1 yac B Heaemo B 11(33 Henenn) kiacce, BCEro 3a Jipa roga o0y4eHus —
102 y4eOHbIX Haca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe M MJI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpun. Touka, npsaMas, IUIOCKOCT,
OpOCTPaHCTBO. [IoHATHE 00 aKCHOMATMYECKOM TMOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3anmHOe pacrnoyiooKEHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
napajuieJibHple W CKpelmBaronuecs npsamele. [lapauiensHOCTE MPAMBIX U
IUIOCKOCTEW B MNPOCTPAHCTBE. MApaJUICIbHBIE TMPSAMBIE B  IPOCTPAHCTBE,
[AapajuIeIbBHOCTE TPEX MPAMBIX; MapPAIEIBHOCTh MPAMONA U IUIOCKOCTH. YTIIBI C
COHANPAaBIEHHBIMA CTOPOHAMHM, VIO MEXAY MOpsAMBIMA B IPOCTPAHCTBE.
[TapauieibHOCTD TUTIOCKOCTEMN: rapauieIbHbIE IJIOCKOCTH, CBOICTBA
NapaJuIETbHBIX  TUIOCKOCTEH. [lpocTeifiime mpoCcTpaHCTBEHHBIE (PUIYypHl Ha
IUIOCKOCTH: TETPa3Ip, KyO, MapayiesICnUIe; MOCTPOCHUE CCUEHHIA.

[leprieHAUKYAAPHOCTE MPSAMOM M TUIOCKOCTH: MEPIEHIUKYJISPHBIE NPAMBIE B
[POCTPAHCTBE, NPAMBIEC MapaAUIEIbHbIE W TEPIEHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOpeMa O NpsAMOM
MEPIEHINUKYJIIPHON TUIOCKOCTH. YTUIBI B IMPOCTPAHCTBE. YrOJI MEKAY MNPIMOM U
IUIOCKOCTBIO;,  JIBYTPAHHBI  YrOJ, JMHEHHBIA yroJ ABYTPAaHHOrO  VIJia.
IleprieHAUKY AP M HAKIIOHHBIE. PACCTOSTHAE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM A0  MJIOCKOCTH, NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
IleprieHAUKYAAPHOCTE  IUIOCKOCTENW: NPHU3HAK  IEPHEHAMKYJSIPHOCTH — JABYX
IUIOCKOCTEN. Teopema o0 TpEX MepIeH IUKYJIsIpax.

MHoOrorpaHHuKHu

[ToHsATHE MHOTrOIrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIITYKIIBIE
1 HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKA MHOTrorpaHHuka. [Ipusma: n-yronaeHas
OpHU3Ma; TPAHU U OCHOBaHUS MPU3MBL, MpsMas W HAKIOHHAs TPHU3MbL, OOKOBas U
ITOJTHAs ITOBEPXHOCTH IIPU3MBIL. [Tapannenenunen, [PAMOYTOJIbHBII
napajuieJienunen U ero cpoicra. Ilupamupa: n-yroneHas nupamuzga, rpaHd U
OCHOBaHUE MUPaMUbl;, OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMHM/IbL, PABUIIBHAS U
yCCUYEHHAs MHUpaMUa. OJIEMEHTBl TOpu3Mbl M nupamuasl.  [IpaBuiibHBIE
MHOTOTPAHHUKU: MOHATUE MPABUIIBHOIO MHOTOIPAHHHUKA, MpPaBWIbHAs MpHU3Ma U
[paBAJIbHAsA NUpPaMUA;, MpPaBUJIbHAA TPEYyrojibHas NHUPaMUAA W [PaBUIIBHBIN
teTpadap, KyO. IlpeacraBieHume O NpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa3ap,
noaeKasap v uxocasxap. CeyeHust NpU3Mbl U IUPAMUAIBI.

CuMMeTpUs. B NPOCTPAHCTBE. CHUMMETPHS OTHOCHUTEINBHO TOYKH, MPSAMOW,
IUIOCKOCTH.  OJNEMEHTBIl CUMMETPHUM B  NHUPAMMAAX, MapauieIenunenax,
[IPABUAJIBHBIX MHOTOTPAHHUKAX.



BelunicieHue 3J€MEHTOB MHOTOIPAHHUKOB. péOpa, [IWaroHaJiv, YIJIbL.
[Tnomaae OOKOBOH NOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBI,
IIOMIalb OCHOBaHWH, TeopeMa O OOKOBOM MMOBEPXHOCTH NPSAMOA NPHU3MBL
[Tnomane OOKOBOH MOBEPXHOCTM M TOBEPXHOCTH MNPABWIBHON NUPAMHUIBL,
TeopeMa O IUlomaau yceuéHHOH mnupamuabl. [lonstue 00 o0bEme. OO0BEM
NUPaMUbl, TPU3MBI.

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

11 KVIACC

Tesa Bpaiuenust

[unun gpuyeckas MOBEPXHOCTb, oOpazyromme UJIHHIPUYECKO T
MOBEPXHOCTH, OCh [WIMHIPUYECKOM mMOBepXHOCTU. [lwimHap: ocHOBaHWS U
OOKOBasi MOBEPXHOCTh, OOpa3yroiias W OChb, IJIOMAAb OOKOBOW W TOJHOM
MOBEPXHOCTH.

Konnveckas moBepxHOCTh, 00pa3yrolIMe KOHUYECKON MOBEPXHOCTH, OCh W
BEPIIMHA KOHUYECKOW MOBEPXHOCTH. KOHYC: OCHOBaHME W BEpIIMHA, 00pa3yronas
U OCh, IUIOMAAr OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUEHHBIA KOHYC:
00pa3yoIIKE U BBICOTA, OCHOBAHUS U OOKOBAs TIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AAAMETP, IJIOMIAIb MOBEPXHOCTU CREpHI.
BzaumHoe pacnionoxenne chepsl U MIOCKOCTH; KacaTellbHas TIOCKOCTh K cepe;
I0WaabL CHEPHI.

HzoOpaskeHue Te BpallieHKs Ha TIIOCKOCTU. Pa3BépTKa IIMJIMHIpA U KOHYCA.

KoMmOuHanum Ten BpamieHUss ©W  MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKOJIO cdephl, cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUSI.

[Tonsitue 06 00bEME. OCHOBHBIE CBOICTBA 00BEMOB TN, TeopeMa 00 00bEME
OPSIMOYTOJIBHOTO Mapajiesienunena 1 cieactsus u3 Heé. OObEM LMIMHIpA,
koHyca. O0BEM mapa U mioaas chepsi.

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

Ceuennss mwmMHApa (MAPAUIETBHO M NEPHEHANKYJSIPHO OCH), CEYEHUS
KOHyca (MapajuieIbHOE OCHOBAHWIO M TPOXOSIIEE YEPE3 BEPLIMHY ), CEUCHUS
mapa.

BekTopbl M KOOpPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B MPOCTPAHCTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YMCIO0. Pa3noskeHUE BEKTOPA MO TPEM HEKOMIUTAHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemenue 3agay, CBsA3aHHBIX C
NPUMEHEHUEM TIpaBWJI JACHCTBUA ¢ BekTopamu. [IpsiMoyrojbHas cucrema



KoopauHar B mnpoctpaHcTBe. Koopamnarel BekTopa. [lpocreiimme 3amaun B
KOOpAMHATax. YTojl MexAy BekropamMu. CKalsspHOE MPOU3BEACHUE BEKTOPOB.
BelunciieHue yrioB Mexay MpsSMBIMEA U MIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIMA
METOJI IPY PELIEHNN TEOMETPUUECKHUX 3a1au.



INTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS MNPOrpaMMbl  y4eOHOTO MpeaMeTa
«MaremaThka» XapakTepU3yrTC:

I'paxxnanckoe Bocnuranue:

c(hOPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUaIOIIEroCs KaKk akTHBHOTO
M OTBETCTBEHHOIO YJ€HA POCCHHMCKOrOo OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUUYECKUX OCHOBAaX (DYHKIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBJICHUH,
OpoUEeAyp TpakIaHCKOTo oOuiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMA HMHCTATYTAMHU B COOTBETCTBUM C HX
(OYHKIUSIMU U HA3HAYCHUEM.,

IHaTpuoTH4yeckoe BOCMUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCHICKON rpakIaHCKOM UICHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY Y HACTOALIEMY POCCUMCKONM MAaTEMATUKHU, LIEHHOCTHBIM OTHOLLICHUEM K
JOCTHKEHUAM POCCUHCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTUYECKOM IIKOJIBL,
K HKCIMOJBb30BAHUIO 3TUX JOCTWXKEHUW B JPYrvUX HAyKax, TEXHOJIOTUSX, cepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEM POCCHUICKOTO Hapoaa,
c(hOPMUPOBAHHOCTBID  HPABCTBEHHOIO  CO3HAHMS, OTUYECKOTO  MOBEIACHUS,
CBSI3aHHOIO C MPAKTUYECCKAM IMPUMEHEHUEM JOCTHXKCHUIN HAYKU U JEITEIBHOCTHIO
YYE€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYUBOrO Oy AYLIETO.

JCcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLLICHUEM K MHPY, BKIHOYAs 3CTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, O0OBEKTOB, 3ajad, peLICHN, pacCy>KICHUIL,
BOCIIPUUMYMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Du3H4ecKoe BOCIUTAHUE:

c()OPMUPOBAHHOCTHI0 YMEHHS MPUMEHATH MATEMaTUYECKUE 3HAHUS B
UHTEPECAX 30pOBOTO U 0€30MacHOro o0pasa KU3HU, OTBETCTBEHHOTO OTHOLIECHUS
K CBOEMY 3J0POBBIO (3I0POBOE MUTAHUE, COANTAHCUPOBAHHBINA PEXUM 3aHATHH U

OTIbIXA, peryisipHas dusnyeckas AKTUBHOCT ), (pU3NYECKOTO
COBEPILICHCTBOBAHUS, npu 3aHSITHSIX CHOPTHBHO-03I0POBUTEIBLHOM
JESTENBHOCTBIO.

TpyaoBoe BocnuTaHHE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTHU TPYIOIIOOUS; UHTEPECOM K
pa3nuuHbiM  chepaMm  MpOo(ECCHOHATILHONW  NEATEIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOM U €€ MPUIOKCHHUSIMHU, YMEHHUEM COBEpLIATh OCO3HAHHBINA BHIOOD
Oynymed npodeccu W Ppeaqu30BbIBaTh COOCTBCHHBIC JKU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBKO K  MaTE€MaTHYeCKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 HA TPOTSHKCHWW BCEH JKM3HU, TOTOBHOCTHIO K AKTUBHOMY
y4aCTHIO B PEIICHUM MPAKTUYECKUX 3a/1a4 MAaTeMaTHIeCKOM HAPaBICHHOCTH.

IKOJIOTHIEeCKOE BOCIUTAHHUE:

Cc(hOPMUPOBAHHOCTHIO 3KOJOTHYECKON KYJIbTYpPhI, TOHUMAHWUEM BIUSHUS
COLIMATTbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON U COIMAIbHOM
Cpelbl, OCO3HAaHMEM TJ00ANBHOTO  XapakTepa OSKOJOTHYECKMX MpoOJeM;
OpHCHTaIMEH Ha NMPUMECHEHWE MaTeMATWUCCKWX 3HAHWM AJid PEUICHWs 3a1ad B
o0nacTi OKpy’Kawliled cpeapl, MJaHUPOBaHUS TOCTYNKOB U OIEHKH HX
BO3MO>KHBIX MOCIIEACTBH ISl OKPYIKAOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKM W  OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAHHUEM
MaTeMaTHUeCKOl HaykM Kak c(epbl YeIOBEUECKON ACATEIbHOCTH, 3TAloB €€
Pa3BUTHS M 3HAUMMOCTHM Ui PA3BUTHs IMBWIIM3AIMM, OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOW KyJIbTYpOM Kak CpEICTBOM TIO3HAHWS MHpA,
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYI) W MCCIIEAOBATEIbCKYIO AEATEIBHOCTh
WHAWBHUIYAJIBHO W B TPYIITIE.

METAIPEJIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yJIbTATBl OCBOCHMS MPOTPAMMBI yYeOHOTO MPEAMETa
«MaremaTuka XapaKTePU3YOTCS OBJIAJICHUEM YHUBEPCATBHBIMU
RO3HAGAMENbHOIMU  OCTICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oeticmausivML, YHUBEPCANbHBIMU Pe2YISMUGHbIMU OeTCMBUSIMIL.

1)  Vwuugepcanvnvie  no3HasamenvHvle  Oelicmgus,  obecneqyusaom
Gpopmuposarue 0OA306blX KOCHUMUBHBIX NPOYECCO8 0OYYaAWUXcs (oceoenue
MEMOO08  NO3HAHUSL — OKPYJICAIOueco  Mupd;,  NPUMEHeHUue  J02UYeCKUX,
UCCIE00BAMENbCKUX Onepayutl, ymeHuti pabomams ¢ ungopmayueii).

ba3osble Jornyeckue aeiicreus:

e BBISBJIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKA MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLICHWA MEXIy NOHATHIMH, (POPMYITUPOBATH
ONpEACTICHUS] NOHITHN, YCTAHABJIMBATH CYLICCTBEHHBIM  IPHU3HAK
KJacCU(UKaluM, OCHOBAHMS i OOOOIICHHS W CPABHEHWS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATh, (OPMYJMPOBaTh W  NPEOOPA3OBBIBATH  CYXKACHHUS:
YTBEPAUTEIIbHBIE W OTPULATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIHWE,
YCIIOBHBIC,

e BBISBIATH  MATEMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
OPOTUBOpPEUMs B (aKTax, AAHHBIX, HAONIONCHUSAX W YTBEPKIACHUSIX;



npeiaratb  KpUTEpUM 71 BBISIBJICHHS —~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

e JIENIaTh BBIBOABI C HKCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACTYKTHUBHBIX W
MHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIIFOUYCHUH 10 aHAJIOTHH,

e MPOBOAWTH CaMOCTOSITENIBHO JOKA3aTeNbCTBA ~ MATEMATHYECKUAX
YTBEPKACHHUNA (TPSAMBIE W OT MPOTUBHOTO), BHICTPAUBATH APTYMEHTALIMIO,
OPUBOIUTH MPUMEPHl M KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KICHHSI U BBIBOJIBI,

e BbIOMpaTh crnoco0 pemeHus y4eOHOM 3ahaud (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEUICHHs, BbIOMpark HauOoJee MNOAXOAAMMA C  YUYETOM
CaMOCTOSITENTBHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBbie uccienoBarenbckue aeiicTBusi:

e HCHOJB30BATh BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHWS,
(opMyUpPOBaTh BONPOCHI, (PUKCUPYIOLIME NPOTHUBOPEYHE, MPOOIEMY,
YCTaHABIMBATh  MCKOMOE M  JaHHOe, (OPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE,

e TPOBOAWTH CaMOCTOSITENTBHO CIUTAHUPOBAHHBIHA SKCIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBJIECHUK) OCOOEHHOCTEH MaTeMaTH4eCKOro
O00BbEKTa, SBIICHUS, TPOLECCA, BBISBICHUID 3aBUCUMOCTEH MEXKAY
00BEKTAMHU, SIBJICHUSIMU, IPOLIECCAMU,

e CAMOCTOSTENILHO (POPMYIUPOBATH OOOOIICHUS U BBIBOJIBI IO PE3YJIbTATAM
NPOBEAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLEHUBATh JTOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BEIBOJOB M 0000IIEHUIA;

e TMPOrHO3MPOBATH BO3MOXKHOE PA3BHTHE NPOLECCA, a TAKKE BBIIBUIATH
NPEINOIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanueii:

e BBIABIATH ACPUUMATHI MHPOPMALMH, JAAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIPOC W JJIs PELIEHUS 3a]a4H;

e BbIOMpaTh MHQPOPMALIMIO W3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABICHUS,

e CTPYKTYypUpOBaTh MH(OPMALKIO, TPEACTABIATH €€ B PA3IMUHBIX (OpMax,
WLTIOCTPUPOBATH TPaUUECKH,

e OILICHHUBATH HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2)  VuugepcanvHvie  KOMMYHUKAMUGHble  Oeiicmaus,  0becneyusarom

ChOPMUPOBAHHOCHTIL COYUANLHBIX HUBLIKOE 0OYYAIOUJUXCH.

O01menne:



BOCIIPUHUMATL H  (OPMYJIMPOBATh CYXKIEHUST B COOTBETCTBUU C
YCIIOBUSIMU M LIETSIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO
TOYKY 3PEHMSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBAaTh MOSICHEHHS MO
X0y PELICHUS 3aJa4l, KOMMEHTHUPOBATH MMOJTYYCHHBIH PE3ybTaT;

B X07€ 00CYKICHHS 3a/1aBaTh BOIIPOCHI O CYIIECTBY OOCYXKAAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a/1a4M, BBICKA3bIBATh WJICH, HALICICHHBIC HA TMIOMCK
PELICHUS; COMOCTABISATE CBOM CYXKICHUS C CYXXKICHHSMH JIPYyTHX
YYAaCTHUKOB AMAJIOra, OOHAPYKMBaTh Pa3M4Me W CXOJCTBO IMO3WLMH; B
KOPPEKTHOH opme GOpMYTMPOBATH PA3HOIIIACKS, CBOH BO3PAKCHHUS,
OPEICTABISATh  PE3yJIbTAThl  PEUICHHMs  33Ja4d,  OKCIICPUMEHTA,
UCCIICIOBAHMsI,  MPOEKTAa,  CAMOCTOATEIBHO  BbIOMparh  (hopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAUN U OCOOEHHOCTEH ay TUTOPHH.

CoTpyaHH4€eCTBO:

3)

NOHAMATh W WCMHOJb30BaTh  MPEUMYIIECTBA  KOMAHJHOH W
WHAMBHIY ATBHON pabOThI MPU PEIIEHUM YUEOHBIX 3a/1a4; MPUHUMATH 11EJTb
COBMECTHON JACATENBbHOCTH, IUJIAHUPOBATh OPraHHU3alMI0 COBMECTHOH
paboThI, pacpenensaTh BUABI padoT, AOrOBAPUBATHLCS, 00CYKIaTh MPOLIECC
1 pe3yJibTar padboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYNNOBBIX (popMax padoThl (00CyxaAcHUS, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMB» W WHBIC), BBINOJHITH CBOK 4YacTh pabOTBl W
KOOPAVMHHUPOBaTh CBOWM JECHCTBUS C JPYTMMH WICHAMH KOMAaH/bL,
OLICHWBATh KAa4€CTBO CBOETO BKJIAJA B OOIIMA MPOAYKT MO KPUTEPHUSIM,
c(OpMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnvie  pecynamuenvie  Oeiicmsus, obecneyusarom

Gopmuposarue cMblCIOBbIX YCMAHOBOK U ICUSHEHHBIX HABBIKOB TUYHOCHIU.
Camoopranusanusi:

COCTaBJIAITH IJ1aH, AITOPUTM PELICHUS 331a49H, BBIOMPATh CIIOCO0 PEIIEHUS
C YUETOM UMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUI C YYETOM HOBOM
uH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMU TMO3HABATCILHOU pedaekcuu Kak OCO3HAHWS
COBEPIIAEMBIX JEHCTBUNA W MBICTUTENBHBIX MPOIECCOB, UX PE3YJIBTATOB,
BJIAJACTh CHoco0aMu  CaMOMPOBEPKH, CAMOKOHTPOJIA —Mpoiecca M
pe3yabpTara peuIeHUs MAaTEMATUYECKOM 3a/1a4u,

OPEABUACTh TPYTHOCTH, KOTOPHIE MOTYT BO3HMKHYTH TpPH PEIICHUH
3@/1a4d, BHOCHTh KOPPEKTUBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMICHHBIX OIUOOK, BHISIBJICHHBIX TPYAHOCTEH;



e OIECHUBATh COOTBETCTBUE PE3YJIbTaTa WEIH W YCIOBUSM, OOBICHSTH
MPUYUHBI TOCTHKCHHUS WM HEAOCTIXKCHUS PE3YJIbTATOB ACATEIBHOCTH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

OnepupoBaTh MOHIATHSIMH: TOUKA, TPSAMAs, MIOCKOCTb.

[IpUMEHITE aKCMOMBI CTEPEOMETPUU W CICICTBUS M3 HHUX NPH PEUICHUU
TrEOMETPUYECKUX 33a4.

OnepupoBaTh MOHATHUAMU: MAPAIIETIBHOCTh U IEPIEHANKYJIIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccupuuupoBare B3auMHOE PACIOIOKECHUE NPSIMBIX W IJIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATHSMM: JBYTPAHHBIA YroJl, TPAHW JABYIPAHHOTO VIJIA,
peOpo OBYTrPaHHOIO yrja; JIMHECHHBIA yroJl JBYIPAHHOrO YIJIa, rpaaycHas Mepa
JBYTPAHHOTO YIJIa.

OnepupoBarh NOHSTHUSMH:. MHOTOTPAHHUK, BBIMYKIbIA W HEBBITYKIBIA
MHOTOTPaHHHK, 3JIEMEHTBl MHOTOTPAHHUKA, TPaBUIbHBII MHOTOI'PAHHUK.

Pacno3HaBaTh OCHOBHBIE BHABl MHOTOIPAHHUKOB (MHApamMUAQ;, NpHU3MA,
OPSIMOYTOJIBHBIN MapaJIeNIeune 1, Ky0).

Knaccupuuupoare ~ MHOTOIPDaHHUKM,  BbIOMpass ~ OCHOBaHUS  JUId
KIacCu(puKauuy (BBIMYKIbIE W HEBBIMYKIBIE MHOTOTPAHHWKH, MPABWIBHBIC
MHOTOTPaHHHUKH;, PSMBIE U HAKJIOHHBIE MPU3MBbI, MAPAIICIICTIAIEBI ).

OnepupoBaTh MOHIATHIMH: CEKYILIAs IITOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI TOCTPOEHUS CEUEHUH, KCMOJIBb3YSI METO CJIEIOB.

CTpouTh CE€UeHMS] MHOTOTPAHHUKOB METOJOM  CJIEAOB, BBINOJHAThH
(BBIHOCHBIE) TJIOCKHE YEPTEKA M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUA
CBEPXY, COOKY, CHU3Y.

Pemare 3anaun Ha HAXOXKAECHUE TEOMETPUUYECKUX BEJIMUMH 1O 0OpasnaM Win
QIrOpPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIICHUH
CTaHIAPTHBIX MATEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUI MEXKIY IBYMS
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMUCS TPSIMBIMH.

Pemare 3anaun Ha HAXOKAEHUE TEOMETPUUYECKUX BEJMYMH 1O 0OpasnaM Win
QIrOpUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIICHUH
CTAHJAPTHBIX MAaTEMAaTMYEeCKMX 33Ja4 HA BBIYHACICHUE YIJIOB  MEXKIY
CKPEIIMBAIIMMUCS OPSIMBIMH, MEXKIY TMNPAMOA M  IJIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, IByTPaAHHBIX YIJIOB.



Beruncnare 00bEMBI M MIOIIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (ITPHU3Ma,
NUpaMUa) € MPUMEHEHUEM (POPMYJI, BBIYMCIATH COOTHOLICHHS MEXKIY
IIOMIAIIMU TOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATHUSMH. CUMMETPHS B TNPOCTPAHCTBE, LEHTP, OCb M
TUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBI.

W3Bnekarb, mnpeoOpa3oBeiBaTh M HMHTEPOPETUPOBATH HMHPOPMALMIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYPAX, TPEICTABICHHYIO HA YEPTEKAX U
PHCYHKAX.

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

[IpuMeHsIT  MpOCTEHIIME MPOrPaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI TP PELICHUN CTEPEOMETPUUECCKUX 331a4.

[IpyBOIMTE MPUMEPBI MATEMATUUYECCKUX 3aKOHOMEPHOCTEH B NPUPOIE W
YKU3HU, PaCliO3HABATh MPOSBICHAE 3aKOHOB T€OMETPHHN B UCKYCCTBE.

[IpUMEHTh MONYYEHHBIE 3HAHUS HA MPAKTHUKE. AHAJIM3HPOBATh PEAJIbHBIC
CUTyallud W TPUMEHATH WM3YUYEHHBIC TIOHSATHS B TMPOLECCE IMOUCKA PEIICHUS
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJIEMBI, MOJAECIUPOBATh PEalbHBIC
CUTyallud Ha S3BIKE TEOMETPUM, HCCIEAOBATh MMOCTPOCHHBIE MOJEIH C
WCIOJb30BAHUEM TE€OMETPUUYECKUX MMOHATHI M TEOPEM, annapara alreOpsl, pemarb
NPAKTUYECKUAE 33/1a4H, CBSI3AHHBIE C HAXOKICHUEM I€OMETPUYECKUX BEJTMYNH.

11 KVIACC

OnepupoBarh MOHITUSMHU. UJIMHAPUYECKAs MOBEPXHOCTb, O0Opa3yloLIe
WIMHAPUYECKOM  MOBEPXHOCTH,  IWIMHAP,  KOHMYECKas  MOBEPXHOCT,
00pazytonme KOHMUECKOH MOBEPXHOCTHU, KOHYC; cheprueckas moBEPXHOCTb.

Pacno3znaBate Tena BpameHus (UIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TE BPALLEHUSI.

KiaccuguuupoBars B3aMMHOE PacloJIOKEHHUE CPEPhI U MITOCKOCTH.

OnepupoBarh MOHATUSMU: IAPOBOW CETMEHT, OCHOBAHME CEIMEHTA, BBICOTA
CErMEHTA; IIAPOBO# CIOH, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CJIOS;
IIAPOBON CEKTOP.

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

OnepupoBarh TOHSATUSAMM: MHOTOIPAHHMK, BIMCAHHBIH B cdepy u
OMUCaHHbIM okono cdepbl; chepa, BHHMcaHHAsT B MHOTOTPAHHUK WM TEJO
BPALLCHMSI.

BbIuMcisaTh COOTHONICHUS MEXKIY TUIOMIAJSMK MOBEPXHOCTEH W 00bEMaMu
MOJOOHBIX TEJL.



H3obpaxkaTe u3ydaemble (QUIYPBl OT PYKH H C MNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BBINOMHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX OOBbEMHBIX
(Guryp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJI BPALLICHUS.

W3Bnekarb, HMHTECPOPETUPOBATh W MPeoOpa3oBBIBATh HH(POPMALMIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEXKAX U
PUCYHKAX.

OnepupoBarhb MOHATUEM BEKTOP B MMPOCTPAHCTBE.

BeINONHATE  NEWCTBUSA  CHOJKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHS BEKTOPA HA YMCIIO, OOBICHSITH, KAKUMHU CBOWCTBAMU OHHM OOJIaAf0T.

[IpuMeHATH MPaBUIIO NTapaUIeIENUIEA.

OnepupoBarb NOHATHIMU: JIEKAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOI MEXKAY
BEKTOPaMH, CKIIIPHOE MPOU3BEIEHAE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBL.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKAY
BEKTOpPaMH, CKaJIsApHOEC IIPOM3BEAEHUE, PACKIAABIBATH BEKTOP 0O ABYM
HEKOJUIIMHEAPHBIM BEKTOPaM.

3aznasarh IUIOCKOCTh YPABHEHUEM B ICKAPTOBOI CUCTEME KOOPAUHAT.

[IpuMeHITh TeOMETPUYECKUE (PAKTBI Uil PEIIEHHUS CTEPEOMETPUUYECCKUX
3a7a4, IPEeANOoaraolinX HECKOJIBKO 1aroB PELIEHU, €CIIU YCIIOBUS IPUMEHEHUS
3a/1aHbl B SIBHOH (hopMme.

Pemrare mpocreiiiie reoOMeTpUYECKUE 3a1a4d Ha NPUMEHEHHE BEKTOPHO-
KOOPIUHATHOTO METOA.

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

[IppuMeHsATE  mpocCTEHIIne MOPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUHU CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTE NpPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKU3HU, PACIIO3HABATE NPOSIBIIEHUE 3aKOHOB F'€OMETPHUN B UCKYCCTBE.

[IpuMeHATE MONYYEHHBIE 3HAHWA HA IPAKTHKE. AHAIU3UPOBATH PEAIBHBIC
CUTYyalluh W TPUMEHATH HW3YUYCHHBIC NOHATHUA B IPOLECCE IMOUCKA PEIICHUs
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJIEMBI, MOJAECIUPOBATh PEalbHBIE
CUTyalluh Ha A3BIKE TEOMETPUU, WCCIENAOBATE MOCTPOEHHBIE MOJEINA C
UCIOJIb30BAHUEM TEOMETPUUYECKUX MTOHATHI U TEOPEM, ammapara anreOpsl; pelarhb
[IPAKTUYECKUE 3a0a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BETMYMH.



TEMATHYECKOE IVNTAHUPOBAHUE
10 KJTACC

KoanuyectBo uacos DJeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudpossbie)
Kontpoabubie | IIpakTHueckne
n/n NPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 BBeneHue B crepeoMeTpHIO 10
) IIpsiMble ¥ MIOCKOCTH B TPOCTPAHCTBE. 12 1
ITapannenbHOCTD NPSMBIX U TIOCKOCTEH
3 IlepneHauKyIPHOCTD NPSMBIX U 12
IJIOCKOCTEN
4 Yrel MexAy NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHororpaHHukH 11 1
6 O6BEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpeHUe: ceueHusi, paCCTOSHUS U yTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /U YYEHUKA

VYueOnuk: JI. C. AtanacsH, B.®. byty3oB. Maremaruka: anreOpa u Havyasia
MAaTEMaTUIECKOro aHanusa, reomerpus. I'eomerpus. 10-11 kiaccol. bazoBbiii u

yrayOnénnblil ypoBeHb, 2020 T.

METO/IUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1) C.M. CaaksH, B.®. byty30B. [loypounsie pazpadotku. 10-11 kmaccer, 2023 .

2)b.T'. 3uB. lunaktueckue marepuansl. ['eomerpud. 10 knacc, 2023 .

3) b. I'. 3uB. Innaktnueckue marepuansl. ['eomerpus. 11 kmace, 2023 1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

https://resh.edu.ru

https://1sept.ru

https://uchebnik. mos.ru

https://www.yaklass.tu

http://school - collection.edu.ru
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