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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma y4yeOHOro Kypca «I'eomerpuisty 0a30BOTO ypOBHS JUIs
oOyuaronmuxcst 10 —11 kmaccoB pazpadotaHa Ha OCHOBe DeaepaabHOTO
roCyJapCTBEHHOTO0 00Pa30BATENIbHOIO CTAHJApTa CPEAHEr0 00IIEero 0Opa3oBaHus,
C Y4YETOM  COBPEMEHHBIX MHMPOBBIX TpPeOOBaHW, MNPEABABIAEMBIX K
MaTeMaTHYECKOMY OOpa30BaHMIO, W TPaauUUi POCCHUCKOro 00pa30BaHUSL.
Peanuzanus nporpaMmel 00€CIEYMBAET OBJIAJICHUE KITFOYEBBIMA KOMIIETEHIIUSAMM,
COCTaBJISIFOINMMHM  OCHOBY JJIi CAMOPA3BUTUSL M HEMPEPBIBHOTO 00pa3oBaHUs,
LEJIOCTHOCTh OOLIEKYJBTYPHOTO, JTUYHOCTHOTO M TO3HABATEIBHOIO Pa3BUTHS
JUYHOCTH O0YYarOIIAXCS.

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 HANPABICHUM JMYHOCTHOIO
pa3zBuTHs OOyvarommxcs, (popMupoBaHUs (PYHKIMOHAIBHON MaTEMaTHYECKON
IPaMOTHOCTH, U3yUYEHUS APYTUX YUEOHBIX AUCUUILIMH. PazBuTrie y oOydarommxcs
NPaBUJIBHBIX TPEACTABJCHUNA O CYIIHOCTH M MPOMCXOKACHUU TE€OMETPUUYECKUX
a0cTpakiuii, COOTHOIIEHUM PEAJbHOTO M WJCATILHOTO, XapakTepe OTpaKeHUs
MaTEMaTHYECKON HAYKOW SABJIECHUH W TIPOLIECCOB PEAIBHOTO MHPA, MECTE
reOMETPUM B CUCTEME HAYK M POJIM MATEMATUYECKOTO MOJIECIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUalllUXCsl, a TaKkKe KaueCTB MbIIUICHHUS, HEOOXOAMMBIX MJis aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBsieTCS OAHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEAHETO
oOmero o0pa3oBaHus, TaKk Kak OOECNEYMBACT BO3MOXKHOCTh HM3YYCHHS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOM HANPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jloruueckoe MblLUIEHUE, (HOPMUPYEMOE MPU M3YUYCHUU OOYyYarOIIMMUCS
MNOHSATUIHBIX OCHOB N'€OMETPUU U MOCTPOCHUY 1ICTIOUKH JIOTHUECKUX YTBEPXKICHUMA
B XOJI€ PEIICHUS TEOMETPUYECKUX 33Ja4, YMEHUE BBIIBUIaTh W OMPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO MCIMOJIb3YIOTCSl TMPH PELICHUM 3a/ay €CTECTBEHHO-
HAYYHOTO [MKJIA, B YACTHOCTHU U3 Kypca (PU3MKH.

YMEHUE OPUEHTHPOBATLCS B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJIb BO
BCEX OO0JIACTSAX AEATENIbHOCTU uesioBeka. OpHEHTalMs 4eOBeKa BO BPEMEHHU WU
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIUAIbHOrO ObiTHs, (opma
OTPKEHUS OKPY>KAIOLIET0 MUpPA, YCJAOBHUE YCHEIIHOTO MO3HAHWMS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTA.  ONEPUPOBAHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEAMHSET pa3Hbie BHUIbI Y4YEOHOW MW TPYAOBOW JAEATEIBHOCTH,



SBJISIETCSI OJHUM M3 TPOPECCUOHATBLHO BAKHBIX KAa4yeCTB, MOITOMY aKTyajbHA
3a7a4a (QopMUPOBaHUS y OOYyYAIOIIMXCS MPOCTPAHCTBEHHOIO MBINUIECHUS Kak
Pa3HOBUAHOCTH OOPa3HOr0 MBIIIICHAS — CYIIECTBEHHOTO KOMIIOHEHTa B
NOJrOTOBKE K MPAKTUYECKON ACATEIIbHOCTU TI0 MHOTMM HAMpPaBJICHUSM.

Llenb ocBoeHus mporpamMmbl yueOHOro kypca «['eomerpus» Ha 06a3zoBoM
ypoBHE 00yueHuss — 00meo0pa3oBaTesibHOE M OOWIEKYJIBTYPHOE Pa3BUTHE
oOyvaromuxcss  4epe3  o0eclieuyeHre  BO3MOXKHOCTH — MPUOOPETCHHS |
WCTIOJIb30BAHUS CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUW W JCWCTBUH,
crieun(pUIHBIX T€OMETPUM, BO3MOKHOCTH YCIEUIHOTO MPOAOKEHUST 00pa3oBaHus
N0 CMEUUATBHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAJAHBIM UCTOIB30BAHUEM T€OMETPHH.

[TporpaMMa mno reoMeTpud Ha O0a30BOM YPOBHE NpPEIHA3HAYEHA IS
00yYaroluXcsi CPeIHEN LIKOJIbI, HE MCIBITHIBABIIMX 3HAUYUTEIbHBIX 3aTPYIHCHUN
HA YPOBHE OCHOBHOro 001ero odpazoBanus. TakuMm oOpazom, oOydaromuecs Ha
0a30BOM YPOBHE JOJHKHBI OCBOMTH OOLIME MATEMATHYECCKHE YMEHMS, CBSI3aHHBIC
co crneuu(puKoi TeoMETpUM W HEOOXOAMMbIC MAJisi JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEKOT BO3MOKHOCTh M3YUMTh F€OMETPHUIO OOJee
riy0OKO, €Clii B JalbHEHIIEM BO3HMKHET HEOOXOAMMOCTH B TE€OMETPUUYECKUX
3HAHUSIX B TPOPECCUOHATIBHON AEATEbHOCTH.

JIOCTH>KEHHE 1ENH  OCBOCHHS MNPOrpaMMbl  00ECIIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIIMX 33Aay. [IpuoputeTHBIMM 3amadyaMd  OCBOEHHUS  Kypca
«["'eomerpumn» Ha 6a30BoM ypoBHE B 10—11 Kitaccax sBISIOTCA:

o (OopMHUpOBAaHHUE TMPEACTABICHUS O T[EOMETPUM KaK YacTH MHPOBOH

KYJITYPBl U OCO3HAHUE €€ B3aMMOCBS3U C OKPYIKAIOIIUM MUPOM;

o (OpMUpPOBAHUE TPEACTABICHUS O MHOTOIPAaHHMKAX M Tejax BpalllEHUs
KaK 0 BOKHEHIIMX MAaTEeMaTHYECKMX MOJIEIISAX, MO3BOJISIOUIMX OMUCHIBATH
¥ U3y4aTh PA3HbIE SIBICHUS OKPYKAIOIIEr0 MUPA;

o (opMHUpOBAaHME YMEHMS pacro3HaBaTh HAa 4YEpPTEkKaxX, MOJACIHIX MU B
pealbHOM MUPE MHOTOTPAHHUKH U TE€JA BPALLCHMS,

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

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

o OBJIQJICHUE  QITOPUTMAMM  PEIIEHUS  OCHOBHBIX  THUIOB  3ajau;
(GopMHpOBAaHME  yMEHUS  TMPOBOJAUTH  HECJOXKHBIE  JOKA3aTEIbHbBIE
paccyKICHUsT B XOJE PEUICHHs CTEPEOMETPUYECKMX 331a4 W 33434 C
NPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTUE  MHTEUIEKTYaJIbHBIX M TBOPYECKUX  CHOCOOHOCTEH
oOyvaromuxcs, NO3HABATEIBHOW  AKTUBHOCTH,  HWCCIEI0BATEIbCKUX
YMEHUH, KPUTUUHOCTU MBILLICHHUSI,



o (popmupoBaHue (OYHKIMOHATBHOM TPaMOTHOCTH, PENCBAHTHOM
FEOMETPUM. YMEHHE PACMO3HABATh MPOSBICHUS  TEOMETPUYECCKHUX
NOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HECHHBIX
CUTyaUMsIX M NPH M3YUYECHUM JPYIMX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEN W 3aKOHOMEPHOCTEH, (POpPMYJIHpOBaTH WX Ha SA3BIKE
TEOMETPUU U CO3/1aBATh FEOMETPUUECKUE MOJIENH, TPUMEHATh OCBOCHHBIN
TFEOMETPUYECKUI anmnapar Ajis PEICHUs NPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATE U OLEHUBATH MOTYYEHHBIE PE3YIIBTATHI.

OTIMUYUTENBEHOW OCOOEHHOCTBIO TPOTPAMMBI SIBIISIETCS BKJIKOYEHHUE B KypC
CTEPEOMETPUM B HAyaJe €ro M3y4YeHWs 3a/Jay, pPEUIacMbIX Ha YPOBHE
WHTYWTUBHOTO NIO3HAHMS, U OMPEACTEHHBIM 00pa3oM OpraHM30BaHHAas padoTa HajJ
HUMH, 4YTO CHOCOOCTBYIOT PA3BUTHIO JIOTHYECKOIO M IMPOCTPAHCTBEHHOIO
MBILUICHAS, CTUMYJIMPYET MPOTEKAHUE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JAJBHENIIEMY U3YYEHUIO ITPEIMETA.

[IpeanodreHne OTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHUS, TO
€CTh TCOPETHUYECKUE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
NPAKTUYECKON JNEATENBHOCTU. Pa3BUTME MPOCTPAHCTBEHHBIX MPEACTABICHUN y
ydammxcs B Kypce CTEPEOMETPHM MPOBOAMTCSA 3a CUET PEIICHUS 33434 Ha
CO3/JJaHME  NPOCTPAHCTBEHHBIX OOpa3oB M 337a4 Ha  ONEPUPOBAHUE
OPOCTPAHCTBEHHBIMH OOpazamu. Co3nanue oOpasa NPOBOAMTCA C OMOPOW Ha
HArMSAHOCTh, a ONEPUpPOBaHME O0pa3oM — B YCIOBUSAX OTBICYCHHS OT
HATJIAHOCTH, MBICTIEHHOTO U3MEHEHUS €r0 HCXOIHOTO COACPKaHMSI.

OcHOBHBIE coaepKaTenbHble JIMHUKA Kypca «l'eomerpun» B 10—11 kimaccax:
«MuororpaHHukuy, «IIpsamble U IIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BeKkTophl 1 KOOPAMHATHL B MPOCTPAHCTBE». DOPMUPOBAHHE JIOTHUECKAX YMEHUIMA
paclpeaenseTcss HE TOJBKO MO COAEPXKATENBHBIM JIMHUSM, HO M 1O ToJam
0Oy4eHHS Ha YPOBHE CPEIHETO O0IIEro 00pa30BaHUsI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3yJbTaTaM
OCBOCHMsl paboyeil mporpamMmbl, pPacCHpelcNéHHbBIM 1O TroAaM O0ydYeHwus,
CTPYKTYPUPOBAHO TakUM OOpa3oM, 4YTOOBI OBJIAJICHUE TIE€OMETPUUYCCKUMHU
NOHATUSIMA W HABBIKAMH OCYILECTBISIOCH NOCIEA0BATENBHO U OCTYNATENBHO, €
COOJIFOICHAEM MPUHIMIA MTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKITFOUAIHNCH B
OOLIYI0 CUCTEMY T€OMETPUUYECCKMX MPEACTABICHUNA OOYy4YarOMXCs, pPaclupss U
yrayOusist €€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenne reomerpun oTBOIMTCA 2 4yaca B HeAemo B 10 knacce u 1 yac B
Heaento B 11 kmacce, Bcero 3a iBa roga o0ydyenus - 102 yueOHbIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe M MJI0CKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CTEpeoMeTpuu. Touka, npsMas, IUIOCKOCTB,
OpPOCTPaHCTBO. lIoHATHE 00 aKCHOMATHMYECKOM TMOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3anmHOe pacrnoyiooKEHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
napajuieJibHele W CKpeluBaronecs npsmele. [lapajuensHOCTh NpAMBIX U
IUIOCKOCTEW B MNPOCTPAHCTBE. MApPaAJUICIBHBIE TMpPsAMBIE B  IPOCTPAHCTBE,
[apajuIeIbBHOCTE TPEX MPAMBIX; MAPAIEIBHOCTh MPAMOA M IUIOCKOCTH. YTUIBL C
COHANPaBIEHHBIMA CTOPOHAMHM, Yroid MEXAYy MPAMBIMA B IPOCTPAHCTBE.
[TapamiennbHOCTE TUTIOCKOCTEMN: apajuieIbHbIE IJIOCKOCTH, CBOWCTBA
NapaJuIETbHBIX  TUIOCKOCTEH. [lpocTeifiime mnpocTpaHCTBEHHBIE (PUIYypHl Ha
IUIOCKOCTH: TETPA3Ip, KyO, MapaJyiesICUIe; MOCTPOECHUE CEUEHUIA.

[leprieHAUKYIAPHOCTE HPAMOM M TUIOCKOCTH: NEPIEH IUKYJIAPHBIE NIPSAMBIE B
[POCTPAHCTBE, NPAMBIC MAPAIENBHbIE W MEPHEHAUKYJISIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOM
MEPIEHIUKYJIAPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE. YIOJI MEXKAY MPAMON H
IUIOCKOCTBIO;,  JIBYTPAHHBI  YrOJ, JWHEHHBIA yroJ  ABYTPAaHHOrO  VIJia.
IleprieHAUKYIAP M HAKIIOHHBIE. PACCTOSHHAE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  MJIOCKOCTH,  NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
[leprieHAUKYIAPHOCTE  IJIOCKOCTEN:  MPHU3HAK  MEPHEHIUMKYJIIPHOCTH  BYX
IUIOCKOCTEN. Teopema 0 TpEX MepIeHINKYIIsIpax.

MHoOrorpaHHuKHu

IToHsATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIIBIE
1 HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: n-yronpHas
OpHU3Ma; TPAHU U OCHOBAHUS MPU3MBL, MpsMas W HAKIOHHAs MPU3Mbl, OOKOBas U
[TOJTHAs ITIOBEPXHOCTH IIPU3MBIL. [Tapannenenumnen, [PAMOYTOJIbHBII
napajuieJienunen U ero cpoicra. Ilupamupa: n-yronpHas nupaMmuzga, rpaHd U
OCHOBaHHUE MUPaAMUbI;, OOKOBAs M MOJIHAS NOBEPXHOCTh MUPAMHU/IBL, MPABUIIbHAS U
YCEUE€HHAs MHUpaMUA. OJIEMEHTBl TpU3Mbl M nupamMuiel. [IpaBunbHBIE
MHOTOTPAHHUKU: TMOHATUE MPABUJIBHOIO MHOTOIPAHHHUKA, MpPaBWIbHAs MpHU3Ma U
[paBAJIbHAsA TWMpaMHA;, [paBUIbHAs TPEYroJibHas MNHUpaMuaa W IPaBUIIbHBIN
TeTpadap, KyO. IlpeacraBieHne O NpaBWIBHBIX MHOTOTPAHHUKAX: OKTAdP,
noaeKkasap v uxocaxap. CeyeHust NIpU3Mbl U M PAMUIBL.

CuMMeTpUs. B NPOCTPAHCTBE. CHUMMETPHS OTHOCHUTEINBHO TOYKH, MPSAMOW,
IUVIOCKOCTA.  OJIEMEHTBl CUMMETPHUM B NHPAMHAAAX, NAPALICICIMIENAX,
[IPABUAJIBHBIX MHOTOTPAHHUKAX.



BelunicieHue 3J€MEHTOB MHOTOIPAHHUKOB. pé&Opa, [IWaroHaJv, YIJIbL.
[Tnomane OOKOBOW NOBEPXHOCTH M MMOJHOH MOBEPXHOCTH MNPSAMOM TPHU3MBL,
IIOMIalb OCHOBaHWH, TeopeMa O OOKOBOM MMOBEPXHOCTH NPSAMOA NPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTM W TMOBEPXHOCTH MNPABWIBLHOM MUPAMHUIBL,
TeopeMa O IUlomaau yceuéHHOW mnupamuabl. [lonstue 00 o0béMe. OOBEM
[IAPaMHU B, TTPU3MBL.

[TomoOuble Tena B mpocTpaHcTBE. COOTHOWICHHS MEXKAY IUIOLIAASMHA
NOBEPXHOCTEHR, 00BEMaMU MOTOOHBIX TEN.

11 KVIACC

Tesia BpalueHus

[unuaapuyeckas MOBEPXHOCT, oOpazyromme LWJIHHIPHYECKOM
MOBEPXHOCTH, OCh [WIMHIPUYECKOM mMOBepXHOCTU. [lwimHap: ocHOBaHWS U
OOKOBasi MOBEPXHOCTh, OOpa3zyrwolas W OCh, IUIOMAAb OOKOBOM W MOJIHOMN
MOBEPXHOCTH.

KoHnyeckas moBEpXHOCTh, 00pa3yrolie KOHWYECKOH MOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOW MOBEPXHOCTH. KOHYC: OCHOBaHME W BEpIIMHA, 00pa3zyromas
U OCh, IUIOMAAr OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUEHHBIA KOHYC:
00pa3yroIIKe U BBICOTA, OCHOBAHUS U OOKOBAs TIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AAAMETP, IJIOMIAIb MOBEPXHOCTU C(REpHI.
BzaumHoe pacnionoxenne chepsl U MIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
I0WaabL CHEPHI.

HzoOpaskeHue Te BpallleHUs Ha TUIOCKOCTH. Pa3BépTKa IMIIMHIpa U KOHYCA.

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

[Tonsitue 06 00BEME. OCHOBHBIE CBOMCTBA 00BEMOB T, Teopema 00 00bEME
OPSMOYTOJIBHOTO Mapajiesienunena u ciaeacteus u3 He€. OObEM LMIMHIpA,
koHyca. O0OBEM mapa U mioaab cepsi.

[TonoOHbie Tena B mnpocTpaHCcTBE. COOTHOWIEHWS MEXAY IUIOHIAAsIMHU
NOBEPXHOCTEHR, 00BEMaMU MOTOOHBIX TEN.

Ceuennss mwmMHApa (MAPAUIETBHO M NEPHEHANKYJISIPHO OCH), CEYEHUS
KOHyca (MapajijieIbHOE OCHOBAHWIO M TPOXOSIIEE YEPE3 BEPLIMHY), CEUCHUs
mapa.

BekTopbl M KOOpPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH 1 B MPOCTPAHCTBE. CIIOKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YMCIO0. Pa3noskeHUE BEKTOPA MO TPEM HEKOMIUTAHAPHBIM
BekTOopaM. llpaBuno mapamenenunena. PemeHue 3amay, CBA3AHHBIX  C
NPUMEHEHUEM TpaBWJI JACHCTBUA ¢ BekTopamu. [lpsMmoyronbHas cucrema



KoopauHar B mnpoctpaHcTBe. Koopamnarel BekTopa. llpocteiimme 3amaun B
KOOpAMHATax. YTrojd Mexay Bekropamu. CKaJIpHOE MPOU3BEACHUE BEKTOPOB.
BelunciieHue yriioB Mexay NpsMbIMA U MIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIMA
METOJI IPY PELIEHNN TEOMETPUUECKHUX 3a1au.



IHJTAHUPYEMBIE PE3VJIBTATDBI
JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS MPOrpaMMmbl  y4eOHOTrO MpeaMera
«MaremMaThKa» XapakTePU3YITCS:

I'paxknanckoe Bocnuranue:

c(hOPMUPOBAHHOCTHIO IPAKIAHCKOM MO3UIMK 00YyUAIOMIErOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO YJ€HA POCCHHMCKOro OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUUYECKUX OCHOBAaX (DYHKIIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBJICHUH,
OpoUEeAyp TpakIaHCKOro oOuiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU WHCTUTYTAMHU B COOTBETCTBUM C HX
(OYHKIMSIMHA U HA3HAYCHUEM.,

IHaTpuoTH4yeckoe BOCMUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCHICKON IpakIaHCKOM UICHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY ¥ HACTOALIEMY POCCUMCKONM MATEMATUKHU, IEHHOCTHBIM OTHOLLICEHUEM K
JOCTHKEHUAM POCCUHCKAX MATEMATUKOB U POCCUIUCKOA MATEMATUUECKOMN LIKOJIBI,
K HWCIMOJBb30BAHUIO 3TUX JOCTHXKEHWW B JPYrMX HayKax, TEXHOJOTUSX, cepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HAHUEM JIYXOBHBIX LEHHOCTEM POCCHUICKOTO Hapoaa,
c(hOPMUPOBAHHOCTHID  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOrO  IMOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECCKAM MMPUMEHEHUEM AOCTHXKECHUI HAYKU U IEATEIBHOCTHIO
YYEHOr0; OCO3HAHUEM JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOTO OyAyLIETO.

JCcTeTHYeCKOe BOCIIUTAHUE:

3CTETUYECKUM OTHOLLICHUEM K MUPY, BKJIFOYAs 3CTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3ajaad4, PELICHAT, PacCy>XICHUN,
BOCIIPUUMUYMBOCTBIO K MATEMATUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

Cc()OPMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MATEMaTUYECKUE 3HAHUS B
UHTEPECAX 30pOBOTO U 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOLICHUS
K CBOEMY 3J0POBBIO (3I0POBOE MUTAHKME, COANIAHCUPOBAHHBINA PEXKUM 3aHATHNA U

OTIbIXA, peryJsipHas dusnyeckas AKTUBHOCTB ), (pU3NYECKOTO
COBEPILICHCTBOBAHUS, npu 3aHATHSIX CHOPTUBHO-03I0POBUTEIBLHOM
JESTENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTHU TPYAOIIOOUS; UHTEPECOM K
pa3nuuHbiM  chepaMm  MpOo(ECCHOHATILHONW  NEATEIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOM U €€ MPUIOKEHHUSIMHU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BBHIOOP
Oynymeid npodeccu W Ppeaqu30BbIBaTh COOCTBCHHBIC JKU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBKO K  MaTE€MaTHYeCKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHWM BCEH JKM3HU, TOTOBHOCTHIO K aKTMBHOMY
yYacTHIO B PEIICHUH MPAKTUUYECKUX 3aa4 MATEeMaTHUECKOM HAMTPaBICHHOCTH.

IKOJIOTHIEeCKOE BOCIUTAHHUE:

c(hOPMUPOBAHHOCTBHIO JKOJOTHYECKONW KYJIbTYPhI, TOHUMAHUEM BIUSHUS
COLIMATbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON U COIMAIbHOM
Cpelbl, OCO3HAaHMEM TJ00ANBHOTO  XapakTepa OSKOJOTHYECKMX MpoOJeM;
OpHCHTAIMEH Ha NMPUMEHEHME MaTeMaTMYECKMX 3HAHWM JUIs pelieHus 3aaad B
o0nacTi OKpyKawllei cpeapl, TJIaHUPOBAHWS TMOCTYNKOB M OIICHKH WX
BO3MO>KHBIX MOCIIEACTBH TSl OKPY>KAOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKM W  OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAaHHEM
MaTeMaTHUeCKON HaykM Kak c(epbl YeIOBEUECKOM AEATEIbHOCTH, 3TaloB €&
Pa3BUTHS M 3HAUMMOCTHM JUISl PA3BUTUS IIUBWJIM3AIMHU, OBJAJACHHUEM SI3BIKOM
MaTeMaTUKd M MaTeMaTUuYeCKOW KyJbTYpOM Kak CpPEICTBOM TIO3HAHMS MHpAa,
TOTOBHOCTBIO OCYIICCTBIIATH TPOEKTHYIO W HMCCIIECAOBATEILCKYIO AEATEIbHOCTD
WHAMBUAYaAIbHO U B TPYTITIE.

METAIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3YJIBTaThl OCBOCHMS MPOTPAMMBI YYEOHOTO MPEAMETa
«MaremaTukay XapaKTEPU3YIOTCS OBJIAJICHUEM YHHUBEPCATBbHBIMU
RO3HAGAMENbHOIMU  OCTICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeticmausivMUL, YHUBEPCANLHBIMU Pe2YISIMUSHBIMU OeTUCMBUSMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmseus,  0Oecnedusaom
Gpopmuposarue 0OA3068blX KOCHUMUBHBIX NPOYECCO8 OOVHAWUXCS (0CBOEHUE
MEMOO08  NO3HAHUSL  OKPYJICAIOueco  Mupd;,  NPUMEHeHUue  J02UYeCKUXx,
UCCIE00BAMENbCKUX Onepayuti, ymeHuti pabomams ¢ ungopmayueii).

ba3osble Jornyeckue aeiicreus:

e BBISBJIATh U XapAKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKH MATEMATUYECKIX
OOBEKTOB, TOHATHI, OTHOLICHHA MEXIy MNOHATHAMH, (OPMYITUPOBATH
ONpEACTICHUS] TNOHITHN, YCTAaHABIMBATh CYUICCTBEHHBIM  IPHU3HAK
KJIacCU(UKallMuy, OCHOBAHMS i OOOOIICHHS W CPABHEHWS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (OPMYIUPOBATH W  NPeoOpPa3OBbIBATh  CYKICHUS:
YTBEPIUTENIbHBIE W OTPULIATENIBHBIE, CAWHUYHBIC, YaCTHBIC M OOLIWE,
YCIIOBHBIC,

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



npemiaratb  KpUTEpUW A BBISIBJICHHS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

e JIENIaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3AKIKOYCHHH, YMO3AKJIFOUEHUH IO aHAJIOTHN,

e MPOBOAWTH CaMOCTOSITENTbHO JOKA3aTeNIbCTBA  MATEMATHYECKUAX
YTBEPKACHHUNA (MTPSAMBIE W OT TPOTUBHOTO), BBICTPAUBATh APTYMEHTALIMIO,
OPUBOIUTH MPUMEPHl M KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIC
CYXXICHHSI M BBIBOJIBI,

e BbIOMpaTh crmoco0 pemeHus y4eOHOM 3ahaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB peEUICHUs, BbIOMpaTh HauOoJee MOAXOMAUIMA ¢ Y4ETOM
CaMOCTOSITENTBHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBbie uccienoBarebckue aeiicTBUs:

e HCHOJB30BATh BOIMPOCHI KaK MCCIEAOBATEIBCKUIT MHCTPYMEHT MO3HAHMS,
(opMynUpoBaTh BONPOCHI, (PUKCUPYIOLIME NPOTHBOPEYHE, MPOOJIEMY,
YCTAHABIMBATh  MCKOMOE M  JaHHOe, (OpPMUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULINI0, MHCHHUE,

e TPOBOAWTH CaMOCTOSITENTLHO CIUTAHUPOBAHHbIi SKCIIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBIEHUK) OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SIBIICHHS, NPOLECCA, BBIABICHUID 3aBUCUMOCTEH  MEXKIY
O00BEKTAMMU, SIBJICHUSIMU, IPOLIECCAMU,

e CAMOCTOSITENILHO (POPMYIMPOBATH OOOOIICHNS M BBIBOJIBI IO PE3YJIHTATAM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BEIBOJOB M 0000IIECHNUH;

e TMPOrHO3MPOBATH BO3MOXKHOE PA3BHTHE NPOLECCA, a TAKKE BBIIBUIATH
IPEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

e BBIABIATh ACPUIMATHEI MHPOPMALMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIPOC W JJIs PELIEHUS 3a]a4H;

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

e CTPYKTYpUpPOBaTh MH(OPMALHKIO, IPEACTABIIATH €€ B PA3IMYHBIX (POopMax,
WLTIOCTPUPOBATH TPaUUECKH,

e OILICHHUBATH HAAEKHOCTh vH(popManuu no CaMOCTOSITENTBHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2)  VuugepcanvHvie  KOMMYHUKAMUGHble  Oeiicmaus,  0becnequsaom

ChOPMUPOBAHHOCIL COYUANLHBIX HUBLIKOE 0OYYAIOUJUXCH.

OO0wenne:



BOCIIPUHUMATh H  (OPMYJIMPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU M LIETISIMU OOLICHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO
TOYKY 3PECHMSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO
X0y PELICHUS 33Ja4, KOMMEHTHUPOBATH MMOJTYUYCHHBIN PE3YNbTAT;

B X07€ 00CYKICHHS 3a1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI,
npoOJIEMBI, peIacMOl 3a1auk, BBICKA3bIBaTh UCH, HALICIICHHBIC HA MOUCK
PELICHUS, COMOCTABISATE CBOM CYXKICHUS C CYXXKICHHSAMH JIPYTHX
YYaCTHUKOB AMAJIOra, OOHAPY>KMBAaTh Pa3IM4Me W CXOJCTBO MO3WLMN; B
KOPPEKTHOH opme GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHUS,
OPEICTABISATh  PE3yJIbTaThl  PEUICHHMs  33Ja4d,  JKCIEPUMEHTA,
UCCIICIOBAHMsI,  MPOEKTAa,  CAMOCTOATEIBHO  BbIOMparh  (hopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEH ay IUTOPHH.

CoTpyaHH4€eCTBO:

3)

NOHAMATh W WCMHOJb30BaTh  MPEUMYINECTBA  KOMAHAHOM W
WHAMBHAYAJIbHON pabOoThI MPU PEIIEHUH YYEOHBIX 33a/1a4; MPUHAMATH LENb
COBMECTHON JACATENBbHOCTH, IUJIAHUPOBATh OPraHHU3alMI0 COBMECTHOH
paboThI, pacpenensaTh BUAbI padoT, JOrOBAPUBATHCS, 00CYKAATh MPOLIECC
1 pe3yJibTar padboThl, 0000IAaTh MHEHUS HECKOJBKHUX JIFOJIEH;
Y4acCTBOBATh B TPYMIIOBBIX (popMax padoThl (00CykACHUS, 0OOMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC), BBINOJHITH CBOK 4YacTh pabOTBl W
KOOPJVMHHUPOBATh CBOWM JCHCTBUS C JPYTMMH WIEHAMH KOMAaH/BI,
OLICHMBATh KA4Y€CTBO CBOETO BKJIAJA B OOIIMNA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnvie  pecynamugnvle  Oeiicmsus, obecneyusarom

Gopmuposarue cMblCIOBbIX YCMAHOBOK U ICUSHEHHBIX HABBIKOB TUYHOCHIU.
Camoopranusanusi:

COCTaBJIAITH IJ1aH, AITOPUTM PELICHUS 331a49H, BBIOMPATh CIIOCO0 PEIIEHUS
C YYETOM UMEKOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEUICHHA ¢ YUETOM HOBOM
uH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMU TMO3HABATCILHOU pedaekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUNA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB,
BJIAJACTh CHOcO0aMU  CaMOMPOBEPKH, CAMOKOHTPOJIA —Mpoiecca M
pe3yabTara peuIeHUs MaTeEMaTHIECKOM 3a/1a4u,

NPEABUACTh TPYJAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPH PEIICHUH
3@/1a4d, BHOCHTh KOPPEKTUBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMICHHBIX OITUOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIECHUBATh COOTBETCTBUE PE3YJIbTaTa WEIU W YCJIOBHUSM, OOBICHATH
MPUYUHBI TOCTHKCHHUS WM HEAOCTIKCHHS PE3YJIBTATOB ACATEIBLHOCTH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

OnepupoBaTh MOHIATHSIMH: TOUKA, TPSAMAs, MIOCKOCTb.

[IpUMEHITh aKCMOMBI CTEPEOMETPUU W CICICTBUS M3 HHUX NPH PEIICHUH
TrEOMETPUYECKUX 33a4.

OnepupoBaTh MOHATUSAMU: MAPAIIIETIBHOCTh U IEPIEHANKYISIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccupuuupoBare B3auMMHOE PACIOIIOKEHHE TPIMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHSATHSAMM: JABYTPAHHBIA yroJl, TPAHW JABYTPAHHOTO VI,
peOpo IBYrpaHHOIO yIia, JIMHEHHBIA yroa ABYIPAHHOrO YIJa, rpaaycHas Mepa
JBYTPAHHOTO YIJIA.

OnepupoBarh NOHSTHUSMH:. MHOTOTPAHHUK, BBIMYKIIBIA W HEBBITYKJIBIA
MHOTOTPaHHHK, 3JIEMEHTBl MHOTOTPAHHUKA, TPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHABl MHOTOIPAHHUKOB (MMHApaMHUAA;, MPHU3MAa,
OPSIMOYTOJIBHBIN MapaJIeNIenune, Ky0).

Knaccupuuupoare ~ MHOTOTpDaHHUKM,  BbIOMpass ~ OCHOBaHWs  JUId
KJacCU(UKaUUK (BBIMYKIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH, MPABUIIBHBIC
MHOTOTPaHHHUKH;, PSMBIE U HAKJIOHHBIE MPU3MBbI, MAPAIICIICTIAIEBI ).

OnepupoBarh MOHIATHIMH: CEKyLIas TNIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIMIIBI IOCTPOEHUS CEUEHM, UCITOJIb3YSI METOJT CIIEIOB.

CTpouTh CE€YEHMS] MHOTOTPAHHUKOB METOJOM  CJIENOB,  BBINOJHAThH
(BBIHOCHBIE) TJIOCKME YEPTEKM W3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUJI
CBEPXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMYMH MO 00pa3Lam uiu
QIrOpUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIICHUH
CTaHJAPTHBIX MATEMATUYECKUX 33/1a4 HA BBIYMCICHUE PACCTOSIHMIA MEXKIY ABYMSI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKM JO TUIOCKOCTH, MEXKIY
CKPEIIMBAOIIMMUCS TPSIMBIMH.

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



Beruncnare 00bEMBI M MIOIIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (ITPHU3Ma,
NUPaMHAA) € TPUMEHEHWEM (QOPMYJ, BBIYUCIATH COOTHOLIEHWS MEXKIY
IIOMIAIIMU TOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATHUSAMHU. CUMMETPHS B NPOCTPAHCTBE, LEHTP, OCh W
TUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTb CUMMETPUU (DUTYPBI.

W3Bnekarb, mnpeoOpa3oBeiBaTh M HMHTEPOPETUPOBATH HMHPOPMALMIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEkKAX U
PHCYHKAX.

[TpuMeHITh TeOMETPUYECKUE (PAKTBI ISl PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOIArarouX HECKOJIBKO [IArOB PEIIEHUS, €CIIA YCIOBHAS TPUMEHEHUS
3a/1aHbl B SIBHOH (hopMme.

[IpuMeHsaTh  MpOCTEHIIME MPOrPaMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUYECCKUX 331a4.

[IpMBOIMTE MPUMEPHI MATEMATHYECKMX 3aKOHOMEPHOCTEH B NPHUPOJAE H
YKU3HU, PaCliO3HABATh MPOSBICHAE 3aKOHOB T€OMETPHHN B UCKYCCTBE.

[IpUMEHTh MONYYCHHBIE 3HAHWS HAa MPAKTUKE. AHAJIM3UPOBATH PEATIbHBIC
CUTyaMd W TIPUMEHATh M3YUYEHHBIC TIOHSATHS B TMPOLECCE IMOUCKA PEIICHUS
MaTeMaTHYECKA  C(HOPMYJIIMPOBAHHONW TPOOJEMBI, MOACTUPOBATH PEATbHBIE
CUTyalMd Ha S3BIKE TEOMETPUM, HCCIEAOBATh IMOCTPOCHHBIE MOJEIH C
WCIOJb30BAHUEM TEOMETPUUYECKUX MTOHATHI B TEOPEM, armapaTa anreOpsl; pelarhb
NPAKTUYECKHAE 33/1a4H, CBSI3aHHBIE C HAXOKICHUEM I€OMETPUUECKUX BEJTMYNH.

11 KJIACC

OnepupoBarh MOHITUSMHU. UJIMHAPUYECKAs MOBEPXHOCTb, O0Opa3yIoLIe
WIMHAPUYECKOM  MOBEPXHOCTH,  IWIMHAP,  KOHMYECKas  MOBEPXHOCT,
00pa3yronme KOHMUECKOH MOBEPXHOCTH, KOHYC; chepuueckas moBEPXHOCTb.

PacnoznaBate Tena BpameHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BPALLECHUSI.

KiaccuguupoBars B3aMMHOE PacloJIOKEHHUE CPEPBI U MITOCKOCTH.

OnepupoBarh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIApOBO# COW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CJIOS;
IIAPOBON CEKTOP.

Bbruncnare  00bEMBI M TUIOMIAAM  TOBEPXHOCTEH  TEJ  BpallCHUS,
reOMETPUUECKUX TEJI C MPUMEHEHUEM (POPMYJL

OnepupoBarh TOHSATUSAMM: MHOTOIPAHHUMK, BIMCAHHBIHA B cdepy W
OMUCaHHbIM okono cdepbl; chepa, BHHMcaHHAsT B MHOTOTPAHHUK WM TEJO
BPALLCHMSI.

BbIUncisITh COOTHOLICHUS MEXIY TUIOLIAIIMU MOBEPXHOCTEH W 00BbEMaMu
MOJOOHBIX TEJL.



H3o6paxkate u3ydaemble (UIYpbl OT PYKH M C MNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

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

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

OnepupoBarhb MOHATUEM BEKTOP B MTPOCTPAHCTBE.

BeINONHATE  NEWCTBUSA  CHOJKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHUS BEKTOPA HA YKCI0, OOBACHATH, KAKUMHU CBOWCTBAMH OHH O0JIAIAFOT.

[IpuMeHATH MPaBUIIO NTapaUIeIENUIEA.

OnepupoBarb NOHATHIMU: JIEKAPTOBBI KOOPAMHATHI B POCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIroid MEXKIY
BEKTOPaMH, CKIIIPHOE MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBL.

HaxoauTh cyMMY BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJIApHOE TMPOM3BEACHUE, PACKIAABIBATL BEKTOP MO ABYM
HEKOJUIIMHEAPHBIM BEKTOPaM.

3aznaBarh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[IpuMeHITh TeOMETPUYECKUE (PAKTBI Uil PEIIEHHUS CTEPEOMETPUUYECCKUX
3a7a4, NPEeANoararoliX HECKOJIBKO [IaroB PELICHUs, €CIIA YCIIOBHS IIPUMEHEHU S
3a/1aHbl B SIBHOH (hopMme.

Pewrare npocreiiie 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.

[IpuMeHsATs mpocCTENIIME MOPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTh NpPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKU3HU, PACIIO3HABATE NIPOSIBIIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATE MONYyYEHHBIE 3HAHWS HA IPAKTUKE. AHAIU3UPOBATH PEATBHBIE
CUTYyallud W TPUMEHATh HU3YYCHHBIC NOHATHUS B IPOLECCE IMOUCKA PEIICHUs
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJEMBI, MOJACIUPOBATh PEaTbHBIE
CUTyalldd Ha sA3BIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIHA C
UCIOJb30BAHUEM TEOMETPUYECKUX MTOHATHIA U TEOPEM, armapara anreOpsl, pelarh
[IPAKTUYECKUE 3a0a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BETMYMH.



TEMATUWYECKOE INMNJ1AHNPOBAHNE
10 K/1ACC

Ne HanmeHoBaHWe pa3fesnoB n TeM
n/n nporpamMmmbl
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KonnyecTtBo 4yacoB

Bcero

10

12

12

10

11

68

KOHTpO/IbHbIE
paboThl

MpakTnyeckue
paboThl

ONEeKTPOHHbIE

(undpoBbie)
o6pasoBaTesibHble

pecypcbl

bubnunoteka LOK
httDs://m.edsoo.ru/1¢c209e37

buébnunoteka LOK
httos://m.edsoo.ru/1c209e37

bubnunoteka LOK
httos://m.edsoo.ru/1c209e37

bubnunoteka LOK
httos://m.edsoo.ru/1¢c209e37

bubnunoteka LOK
httos://m.edsoo.ru/1c209e37

buébnunoteka LOK
httos://m.edsoo.ru/1¢c209e37

buébnuoteka LOK
httos://m.edsoo.ru/1c209e37


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJTACC

HanmeHoBaHue pasfenos n Tem
Ne n/n
nporpammbl

Tena BpaweHus

OO6bEMbI TeN

BeKkTOpbl ¥ KOOPAMHATHI B NPOCTPAHCTBE

MoBTOpeHue, 0606 EHNKE,
cucTemaTm3auns 3HaHuii

OBW EE KOJIMYECTBO YWACOB NO NPOTrPAMME

KonnyecTtBo 4yacoB

KOHTpO/IbHbIE MpakTuyeckue

Beero pa6oThbl pa6oThbl
12
5 1
10 1
7 1
34 3 0

ONeKTPOHHbIE

(undpoBble)
obpasoBaTesibHble

pecypchbl

buénmnoteka LOK
httDs://m.edsoo.ru/1¢c209e37

buébnnoteka LOK
https://m.edsoo.ru/1c209e37

Buonuoteka LLOK
https://m.edsoo.ru/1c209e37

Buonuoteka LLOK
https://m.edsoo.ru/1c209e37


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




NOYPOYHOE NMNJTAHNPOBAHNE

10 KJTACC
KonnyectBo yacoB ONEeKTPOHHbIE
Ne OaTa uM@ppoBble
Tema ypoka KOHTpO/IbHbIE MpakTuyeckue
n/n Bcero N3yyeHuns obpasoBaTefibHble
paboThl paboThl
pecypcsbl

OCHOBHbIE MOHATUA CTEPEOMETPUN:
TO4YKa, npamMad, NMNNOCKOCTb,

npocTpaHcTBO. MNpaBuna
buébnunoteka LOK

N306pa>KeHNa Ha PUCYHKaX: 1
https://rn.edsoo.ru/aecc77cd

n306paKeHmna NI0CKOCTe,
napanfnefnbHblX NPAMbIX (0OTPE3KOB),
cepeinHbl 0TpesKa

MoHATMSA: MepeceKkatowmecs
bubnunoteka LOK

MA0CKOCTU, Nepecekaro L necs npsmMas 1
https://rn.edsoo.ru/2d8a9c99

N NMNOCKOCTb

MoHATHA: nepecekatowmnecs
bubnunoteka LOK

NAOCKOCTK, Mepecekaro L mecs npamas 1
https://rn.edsoo.ru/db685e73

N NMIOCKOCTb

3HaKOMCTBO C MHOTorpaHHMKamwu,

Mn306paXxKeHne MHOTOrpaHHUKOB Ha 1 Buénuorteka LLOK
pUCYHKaXx, Ha NPOEKLUOHHbIX https://rn.edsoo.ru/a63959ed
yepTexax

HavyanbHble cBeAEHNSA 0 Kybe u
bubnunoteka LOK

nupamuie, nX pasBepTKM U MOAENN. 1
P A P P A https://rn.edsoo.ru/b30dff38

CeyeHus MHOTFOorpaHHMKoOB

bubnunoteka LOK

HavyanbHble cBeEeHUA O Kybe n 1
A y https://rn.edsoo.ru/3d8ffd32


https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

10

11

12

13

14

nupamMmuae, ux pasBepPTKM U MOLENN.
CeyeHUs MHOTOTPaHHUKOB

MoHATHE 06 AKCMOMATUYECKOM
MOCTPOEHWU CTEPEOMETPUMN: aKCMOMBI
CTEPEOMETPUN U CNEACTBUA U3 HUX

[MoHATNE 06 aKCMOMATMYECKOM
MOCTPOEHUWN CTEPEOMETPUN. aKCNOMDbI
cTepeoMeTpum n cneacTtema U3 HUX

MoHATME 06 aKCMOMATUYECKOM
NMOCTPOEHUN CTEPEOMETPUN: aKCUOMDbI
CTEPEOMETPUU U CNEACTBUSA U3 HUX

MoHATUE 06 aKCUMOMATUUYECKOM
MOCTPOEHWUN CTEPEOMETPUN: AKCUOMbI
CTEPEOMETPUMN U CNEACTBUSA U3 HUX

B3auMHOe pacnosioXXeHne NpsAMbIiX B
MPOCTPAHCTBE: MepeceKaronecs,
napannenbHbie U CKpeLnBatoLmecs
npsmble

MapannenbHOCTb MPAMbIX W
MAOCKOCTEN B NpOCTpaHCTBeE:
nmapannenbHble NpsAMble B
MPOCTpaHCTBE; NapannenbHOCTb TPEX
MPAMbIX

MapannenbHOCTb MPAMbIX U
MAOCKOCTEN B NpOCTpaHCTBe:
MapannenbHOCTb NPAMOI K
MAOCKOCTK

Yrnel COHanpaB/EeHHbIMMN

bubnunoteka LOK
https://rn.edsoo.ru/0cc5c4fe

buébnunoteka LOK
https://m.edsoo.ru/239c8ch4

buébnunoteka LOK
https://m.edsoo.ru/65¢c6b106

bubnunoteka LLOK
https://rn.edsoo.ru/258fc245

bubnunoteka LOK
https://rn.edsoo.ru/1a2520f6

bubnunoteka LOK
https://rn.edsoo.ru/93ad36b3

buébnunoteka LOK
https://rn.edsoo.ru/eeld19b9

bubnunoteka LOK
https://rn.edsoo.ru/9f4071b9


https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

15

16

17

18

19

20

21

22

23

24

25

26

CTOpPOHaMM
Yron mexay npsmMbimMun B
npocTpaHCcTBe

Yron mexay npsmMbimMun B
npocTpaHcTBe
MapannenbHOCTb NAOCKOCTEN:
napansiesibHble NMA0CKOCTH

CsolicTBa napannenbHblX NNOCKOCTEIA

MpocTeliwne NPOCTPAHCTBEHHbIE
(hUrypbl Ha NAOCKOCTU: TETPA3AP,
Ky6, napannenennneg

MocTpoeHne ceyeHN

MocTpoeHue CeveHUi

KoHTponbHas paboTta no Teme
"Mpamble N NIOCKOCTUN B
npocTpaHcTBe. MapannenbHOCTb
NPAMbIX W NAoCKocTen"

MepneHANKYNSAPHOCTb NPAMON W
MNIOCKOCTW: NEPMNEeHANKYNSPHbIE
npsiMble B MPOCTPAHCTBE
MpsiMble NapanfefbHble U
MepneHaNKYNAPHbIE K MAOCKOCTH
MpsiMble napannefbHble u

nepneHaonKynapHble K NI0CKOCTH

Mpu3HaK NepneHguKYNSpHOCTU

buébnunoteka LOK
httDs://m.edsoo.ru/fe733862

bubnunoteka LOK
https://m.edsoo.ru/2935a9a0

bubnunoteka LOK
https://m.edsoo.ru/2e18f255

bubnunoteka LLOK
https://m.edsoo.ru/e504d656

bubnunoteka LOK
https://m.edsoo.ru/4a28dc02

bubnunoteka LOK
httos://m.edsoo.ru/1d434d0f

buébnuoteka LOK
https://m.edsoo.ru/ec26fe5d

bubnunoteka LOK
https://m.edsoo.ru/9a0a9e56

buébnunoteka LOK
https://m.edsoo.ru/b19f6a5d

bubnunoteka LOK
https://m.edsoo.ru/0ac11c95

bubnunoteka LOK
https://m.edsoo.ru/ba545966

buébnunoteka LOK


https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

27

28

29

30

31

32

33

34

35

36

37

38

NpPAMOW 1 NIOCKOCTH

Mpu3HaK NepneHguKynspHOCTU
MpsiMOii U NIOCKOCTH

Teopema 0 npsAmMoin
nepneHANKYNApHOW NNOCKOCTU
Teopema 0 npsAmMon
nepneHANKYNApHOW NNOCKOCTU

Teopema 0 npamoi
nepneHANKYNApHOW NNOCKOCTU

MepneHANKYNAP U HAKNOHHbIE:
paccTosHME OT TOYKM O MIOCKOCTH,
paccTosHue OT NPSAAMOIA A0 NNOCKOCTU
MepneHANKYNAP U HAKNOHHbIE:
paccTosHME OT TOYKM L0 MIOCKOCTH,
paccTosHMUe OT NpPsMOli [0 MAOCKOCTH
MepneHANKYNAP U HAKNOHHbIE:
paccTosHMe OT TOYKM O MNOCKOCTH,
paccTosiHMe OT NPAMON [0 NNOCKOCTM

MepneHANKYNSP W HAKMIOHHbIE:
paccTosHMe OT TOYKU A0 NIOCKOCTH,
paccTosHWe OT MPAMOI [0 NNOCKOCTK

Y rnbl B NpOCTPaHCTBE: YIOa MeXAy
NPAMOW Y NNOCKOCTbIO

[ByrpaHHbIli yron, nnHeHblli yron
LBYTPaHHOTO yrna
LByrpaHHbIiA yron, TUHERAHbIWA yron
LBYTPaHHOrO yrna

MepneHANKYNSAPHOCTb NNOCKOCTEI:

https://m.edsoo.ru/f85bfc46

buébnunoteka LOK
httos://m.edso00.ru/79165d15

bubnunoteka LOK
https://m.edso0.ru/635c5087

bubnunoteka LOK
https://m.edsoo.ru/bd3745f8

bubnunoteka LOK
httos://m.edso0.ru/7d18834b

bubnunoteka LOK
https://m.edsoo.ru/33c477d3

bubnunoteka LOK
https://m.edsoo.ru/66fefadd

bubnunoteka LOK
https://m.edsoo.ru/a5b7b8e3

bubnunoteka LOK
https://m.edsoo.ru/dbee22bc

bubnunoteka LOK
httos://m.edsoo.ru/6b61b2b4

buébnunoteka LOK
https://m.edsoo.ru/5faOb3ce

buébnunoteka LOK
https://m.edsoo.ru/c7c777ed

bubnunoteka LOK


https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

39

40

41

42

43

44

45

46

47

NMPU3HaK NePNeHANKYNAPHOCTN ABYX
NNOCKOCTENR

MepneHAUKYNAPHOCTb NNOCKOCTEN:
Npu3HaK NepneHAnKYNsSpHOCTM ABYX
NNOCKOCTENR

MepneHAUKYNAPHOCTb NNOCKOCTEN:
NpuU3HaK NepneHanKYNspHOCTM ABYX
nnockocTte

Teopema 0 TPEX nepneHanKynapax

Teopema 0 TpEX nepneHanKynapax

Teopema 0 TPEX nMepneHAnKynapax

KoHTponbHaa paboTa no Temam
"MepneHAUKYNAPHOCTb NPAMbIX U
nnockocTeir" n "Yrabl mexagy
npamMmbiMu 1 naockocTaAMu"

MOHATUE MHOTOTPaHHUKA, OCHOBHbIE
3/1IEMEHTbl MHOTOTPaHHWKA,
BbINYK/Ible U HEBbIMYK/bIE
MHOTOrPaHHUKW; pa3BépTKa
MHOTOrpaHHuUKa

Mpu3ma: n-yronbHas npusma; rpaHu u
OCHOBAHUS NMPU3MBbI; Npsamas u
HaK/IOHHAs Npu3Mbl; 60KOBas U
MOMHas MOBEPXHOCTb NMPU3MBbI

Mapannenenuneg, NpPsiMOYro/bHbIN
napannenenunej v ero cBOcTBa

https://rn.edsoo.ru/ec3e2da3

bubnunoteka LOK
https://rn.edsoo.ru/ed9e2a8e

buébnunoteka LOK
https://rn.edsoo.ru/ba75dc57

bunébnunoteka LOK
https://rn.edsoo.ru/e4972cdc

bubnunoteka LOK
https://rn.edsoo.ru/52188a7d

bubnunoteka LOK
https://rn.edso0.ru/9f246736

buébnunoteka LOK
https://rn.edsoo.ru/5b971ef3

bubnunoteka LOK
https://rn.edsoo.ru/2d24e873

bubnunoteka LOK
https://rn.edsoo.ru/b4ad63ad

buébnunoteka LOK
https://rn.edsoo.ru/8a7be683


https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

51

52

53

54

Mupamuga: n-yronbHas nupamuaa,
rpaHu 1 OCHOBaHWe NUpaMupbl;
60KOoBas 1M MOMHAaA NOBEPXHOCTb
nupaMmugbl; NpaBubHas U yceyéHHas
nupamuja

MpaBubHbIE MHOTOTPaHHUKN:
MOHATUE NPaBUALHOTO
MHOTFOrpaHHWKa; NpaBuabHaa NprM3Ma
M NpaBufbHas Nupamnaa; npaBunbHas
TpeyronbHas nupamupja u
NMpaBUbHbINA TeTpasgp; Ky6

MpegcTaBneHne 0 NPaBUbHbIX
MHOTOFpaHHUKaX: 0KTasap,
0OeKas3aAp M MKOCAdAP.

CvMMeTpUS B MPOCTPAHCTBE:
CUMMETPUSA OTHOCUTENIBHO TOUKM,
MPsMOWA, MIOCKOCTU. DIEMEHTHI
CUMMETPUU B MUpamMmaax,
napannenenunegax, npasuabHbIX
MHOTOrpaHHUKax

BbluncneHne aneMeHTOB
MHOrorpaHHWKoOB: pé6pa, AuaroHanu,
yribl

Mnowafb 60KOBOI MOBEPXHOCTU U
MOMHO MOBEPXHOCTN NPAMOIA
npu3Mbl, NnoWajb OCHOBAHWIA,
TeopeMa 0 60OKOBOI NOBEPXHOCTU
NPAMON MPU3MBbI

Mnowaab 60KOBON NOBEPXHOCTU U

buébnunoteka LOK
https://m.edsoo.ru/fblcd0a5

buébnunoteka LOK
https://m.edso0.ru/074c8865

bubnunoteka LOK
https://m.edsoo.ru/a0fdd5bf

bubnunoteka LOK
https://m.edsoo.ru/b9e777d9

bubnunoteka LOK
https://m.edsoo.ru/6cdbecef

bubnunoteka LOK
https://m.edso0.ru/37d84157

buébnunoteka LOK


https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

55

56

57

58

59

60

61

62

63

64

65

MNOBEPXHOCTN npasmanoM

nupaMmupbl, TeOpeMa o naolagu
60KOBON NOBEPXHOCTW YCEUYEHHO

nmpamMmunabl

KoHTponbHas paboTta no Teme
"MHororpaHHuku"

MMoHATME 06 0OBbEME

O61bEM nupamupbl

O6bEéM nupamu bl

O61bEM nupamupbl

O6bEéM nupamujsbl

O6bEM NpPU3MBbI

O6béM NpU3MbI

O6bEM NpU3MBbI

KoHTponbHaa paboTta no Teme
"O6bEMBI MHOTOrpaHHUKOB"

MoBTOpeHue, o606 eHMne
cucTtematmsanusa 3HaHui.
MocTpoeHne ceveHnii B
MHOTOTpaHHMKe

https://m.edsoo.ru/5603e30b

bubnunoteka LOK
https://m.edsoo.ru/a95f5c04

buébnunoteka LOK
https://m.edsoo.ru/7ad0020b
bubnunoteka LLOK
https://m.edso0.ru/235171b3
bubnunoteka LOK
https://m.edsoo.ru/f47dfefd
bubnunoteka LOK
https://m.edso0.ru/79¢10312

bubnunoteka LOK
https://m.edsoo.ru/2faadc3f

bubnunoteka LOK
https://m.edsoo0.ru/79853608

buébnunoteka LOK
https://m.edsoo.ru/1e053890

buébnunoteka LOK
https://m.edsoo.ru/482d3f51

bubnunoteka LOK
https://rn.edsoo.ru/28a6573c

bubnunoteka LOK
https://rn.edsoo.ru/098bedad


https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

66

67

68

MoBTopeHue, 0606w eHNE
cmcTemMaTm3saLma 3HaHU.
BbluncneHune pacCTOAHUNA: Mexay
LBYMSA TOUYKaMu, OT TOUKWU 40 NPAMONA,
OT TOYKW L0 NIOCKOCTU, MEXAY
CKpewmMBaloWMMmnca NpamMmbiMm

MNToroeas KOHTpoO/bHas pa6oTa

MoBTOpeHue, 0606 eHMne
cucTemMaTusaumns 3HaHUi.
BbluncneHune yrinos: mexay
CKpelnBalo W MMmUCa NpsMbiMu,
MEXAY NPSMON U NNOCKOCTLIO,
LBYTPaHHbIX Yr10B, YIN0B MEXAy
NAOCKOCTAMMU

OBW EE KOJIMYECTBO YHACOB IO
MPOrPAMME

68

bunébnunoteka LOK
httDs://m.edsoo.ru/f7792ba9

bubnunoteka LOK
https://m.edsoo.ru/b9146bc0

buébnunoteka LOK
https://m.edsoo.ru/56765e8b


https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJTACC

Tema ypoka

Cdepa u wap: UeHTp, paguyc,
anameTp; naowagb NOBEPXHOCTH
cepsbl

B3anMHOe pacnonoXxeHue cepbl 1
NMNOCKOCTU; KacaTesnbHas NAOCKOCTb
K cpepe; nnowanb cepsbl
M3o06paxeHue ciepbl, Wwapa Ha
nnockoctn. CeyeHunsa wapa

LUunmHgpryeckas NoBEPXHOCTb,
obpasyrowmne LUANHAPUYECKON
MOBEPXHOCTU, OCb LUAUHAPUYECKOIA
MOBEPXHOCTM

LlmnuHap: ocHoBaHMs 1 60KoBas
NMOBEPXHOCTb, 06pasytolas u OCb;
nnoutagb 60KOBOM M NOMHON
MOBEPXHOCTHU

M3o6paxeHune uunmMHapa Ha
nnockoctun. Pa3BépTKa uunnHapa.
CeyeHus ynnuHppa (N10CKOCTbIO,
napannenbHoO nam
nepneHANKYNapHON OCU LUANHAPA)

KoHunueckas MOBEPXHOCTb,

KonnyecTtBo 4yacoB

Bcero

KOHTpO/IbHbIE
pa6oThl

MpakTuyeckue
pa6oThl

JaTta
N3yyeHus

ONEeKTPOHHbIE

uM@ppoBbIe
obpasoBaTefibHble

pecypcbl

bubnunoteka LOK
httDs://m.edsoo.ru/0341bc2b

bunébnunoteka LOK
https://m.edsoo.ru/bed12a43

bubnunoteka LOK
https://m.edsoo.ru/bc15f7f2

buébnunoteka LOK
https://m.edsoo.ru/6054b8cl

buébnunoteka LOK
https://m.edsoo0.ru/188f6216

bubnunoteka LOK
https://m.edsoo.ru/016e25eb

bubnunoteka LOK
https://m.edsoo.ru/c94ba09b


https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

10

11

12

13

14

15

16

o6pasyoume KOHUYECKOW
MOBEPXHOCTU, OCb M BEpLINHA
KOHUYECKOW NOBEPXHOCTU

KoOHyC: OCHOBaHMWe 1 BepLUMNHA,
obpasytouiaa n ocb; naouagb
60KOBOM M MOMHOW NMOBEPXHOCTHU
Y ceuéHHbI KOHYC: o6pasylouwme u
BbICOTa; OCHOBaHWA N 6okKoBas
MOBEPXHOCTb

M3o6paxeHune KOHyca Ha
nnockoctn. Pa3BépTKa KoHyca.
CeueHunsa KoHyca (M10CKOCTLIO,
napannefnbHOi OCHOBAaHWIO, U
NIOCKOCTbIO, MPOX0AALLER vepes
BEPLIUHY)

KomMGuHauus Ten BpalleHns u
MHOTOTPaHHUKOB

MHOrorpaHHuK, ONMCaHHbIN 0KONO
cepbl; chepa, BNMcaHHasa B
MHOTOrpaHHWK Uan B TeNOo
BpaweHus

MoHATMe 06 06bEMe. OCHOBHbIE
CBOCTBA 0OBEMOB Ten

O6bEM LUINHAPA, KOHYCA

O6bém Wwapa u nnowanb cpepobl

Mopo6HbIE Tena B NPOCTPaHCTBe.

bunébnunoteka LOK
https://m.edso0.ru/897dd3b2

bubnunoteka LOK
https://m.edsoo.ru/1468bab3

bubnunoteka LOK
https://m.edsoo.ru/Obde 1be8

bubnunoteka LOK
https://m.edsoo.ru/3cef10e5

bubnunoteka LOK
https://m.edsoo.ru/0b 136158

bubnunoteka LOK
https://m.edsoo.ru/26a03fb7

bubnunoteka LOK
https://m.edso0.ru/5513d87b
buébnunoteka LOK
https://m.edsoo.ru/d189bde?2
bubnunoteka LOK
https://rn.edsoo.ru/810cfleb


https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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COOTHOLWEHMA MeXay naowagamu
NOBEPXHOCTeN, 06BbEMaMMK
NOAOGHLIX Ten

KoHTponbHaa paboTa no Temam
"Tena spaweHna™ n "O6bembl TEN"

BeKkTOp Ha NI0OCKOCTU U B
npocTpaHcTBe

CnoxeHue n BblYUTaHUE BEKTOpPOB

YMHOXeHne BEKTOpPa Ha yncno

PasnoXxeHune BekTopa no Tpém
HEKOMMNJIaHAPHBIM BEKTOpaM.
Mpasuno napannenenuneja

PeweHune 3a4ay, CBA3AHHbLIX C
NMPUMEHEHWEM NpaBuUa JEeACTBUI C
BEKTOpamu

MpamoyronbHasa cuctema
KOOPAMHAT B MPOCTPAHCTBE.
KooppguHaTbl BekTopa. MNpocTeiiwme
3aflaun B KoOopAmMHarTax

Yron mexay BeKkropamu.
CkansipHoe nNpons3BefeHne BEKTOPOB

BbluncneHune yrnoe Mexay
MPSAMBIMU W NIOCKOCTAMU
KOoOpAMHATHO-BEKTOPHbI METOA
npu peleHn TeoOMeTpUYECcKnX
3agau

buébnunoteka LOK
https://rn.edsoo.ru/4a33a8ab

bubnunoteka LLOK
https://m.edsoo.ru/5caefclb

bubnunoteka LOK
https://m.edsoo.ru/23f4f089

bubnunoteka LOK
https://m.edsoo.ru/dee379eb

bubnunoteka LLOK
https://m.edsoo.ru/a28fd74e

buébnuoteka LOK
https://m.edsoo.ru/5a827900

bubnunoteka LOK
https://rn.edsoo.ru/48db7058

bubnunoteka LOK
https://m.edsoo.ru/725effc4

bubnunoteka LOK
https://rn.edsoo.ru/8efbe78e

bubnunoteka LOK
https://rn.edsoo.ru/d3alfe30


https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/d3a1fe30
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KoHTponbHas paboTta no Teme
"BekTopbl U KOOPAUHATHI B 1
npocTpaHcTee"

MoBTOpeHue, 0606LLeHNE U
cuctemaTtmsaunsa 3HaHuii. OCHOBHble
hurypbl, hakTbl, TEOpPeMbl Kypca
NAaHUMETPUU

MoBTOpeHue, o606LULeHNE U
cuctemaTtmsaunsa s3HaHuii. OCHOBHble
hurypbl, hakTbl, TEOpPeMbl Kypca
nAaHUMeTpumn

MoBTOpeHue, o606LULeHNE U
cucTemaTtmsaunsa sHaHuii. 3agauu
NAaHUMETPUMN U METOAbI UX
peweHuns

MoBTOpeHue, o606LULeHNE U
cucTemaTtmsaunsa sHaHuii. 3agauu
NAaHUMETPUMN U METOAbI UX
peweHuns

MoBTOpeHue, o606LULeHNE U
cuctemaTtmsauns 3HaHnin. OCHOBHble
hurypbl, hakTbl, TEOpPeMbl Kypca
CTepeoMeTpum

MToroeasd KOHTponbHaA paboTa 1

MoBTopeHue, 0606w EeHNE U
cucTeMaTm3alnmsa 3HaHui

OBLWEE KO/JTMYECTBO YACOB MO
MPOrPAMME

34

bubnunoteka LOK
https://m.edsoo.ru/77c22fc5

buébnunoteka LOK
https://m.edsoo.ru/1780ba5d

bubnunoteka LOK
https://m.edsoo.ru/078cd184

bubnunoteka LOK
https://m.edsoo.ru/7491efe0

bubnunoteka LOK
https://m.edsoo.ru/4dffda97

buébnunoteka LOK
https://m.edsoo.ru/74b2ad91

bubnunoteka LOK
https://m.edsoo.ru/ec24dfc2

bubnunoteka LOK
https://m.edsoo.ru/f465d10e
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https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOANYECKOE OBECIEYHEHUE
OBPA3OBATEJIBHOIO NPOLUECCA

OBA3ATEJIbHbIE YUYEBEHbLIE MATEPVAJIbI ANA YYEHUKA
feomeTpua, 10-11: Yueb. ans obuieobpasosar. yupexaeHuit/ J1.C. ATaHacsH,
B.®. byty3os, C.b. Kagomues 1 gp. - M.: TpocseLleHne, 2019

METOANYECKNME MATEPUWAJIbI 1A YUHUNTENA

HacTonbHasa kHura yumutensa matematnku. M.: OOO «W3patensctBo ACT»:
OO0 «WM3paTensCcTBO ACTpESbY.

CO60pHMK HOpMATMBHbBIX LOKYMEHTOB. Matematmka. ®efepasibHblii KOMMOHEHT
rocyfapcTBEHHOro ctaHaapTa. deaepanbHblidi 6a3ncHbIiA NnaH. CocTaBUTeNN:
3.4, AHenpos, A.l'. Apkaabes, - M,: Jpoda.

C6opHMK "T1porpaMmbl 415 06LLLe06pa30BaTe/IbHbIX LWKOJ, TMMHA3WiA, NIALEEB:
Matematumka. 5-11 kn.”/ Coct. I'.M.Ky3HeuoBa, H.I'. MuHAtOK. - 3-e 13g,,
cTepeotun.- M. [podga.

MeToanyeckune pekoMeHaumm K yuebHmkam Matematukm ans 10-11 knaccos,
XYpHan «MaTemaTuKa B LLIKONE.

eomeTpus, 7 - 9: Yueb. ansa obuieobpasosat. yupexaeHuin/ J1.C. ATaHacsH,
B. ®&. byty3os, C.b. Kagomues n gp. - M.: INpocseLyeHune, 2018.

6. 7. B.I'. 3uB. nAaKTMyecKme mMmatepuansl No reometpum ana 11 knacca. - M.
NpocBeLLeHMe.

KO.A. Tnaskos, .. FOanHa, B.®. byTy30B. Paboyas TeTpafb Mo reoMeTpumn
ana 11 knacca. - M.: [pocBeLleHue.

8. 9. b.I'. 3uB, B.M. Meiinep, A.l'. baxaHCKuniA. 3aga4yn No reoMeTpumn ana 7 -
11 knaccos. - M.: TpocBeLLeHue.

C. M. CaaksH, B.®. byty3o08. /3yueHne reometpun B 10 - 11 knaccax:
MeToanyeckue pekoMeHzaumum K y4ebHnky. Kuura gnsa yuntend. - M.
[MpocBeLLeHMe.

10. 11. A.l. Knucenes. 2nemeHTapHas reometpus. - M.: INpocseLyeHme.
[MoypouHble pa3paboTku Mo reomeTpun 11 knacc (guddepeHUMPOBaHHbI
nogxofn) - OO0 «BAKO».

LINPPOBbBIE OBPA3OBATEJIbHbBIE PECYPCbI 1 PECYPCbI CETU
NHTEPHET

http//www.mccme.ru

http//window.edu.ru

http//www.edu.ru,

http://www.school.edu.ru
http://school-collection.edu.ru/collection/matematika/
http://www.mathematics.ru

http//www.marh.ru

http//www.bymath.net


http://www.mccme.ru/
http://window.edu.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://school-collection.edu.ru/collection/matematika/
http://www.mathematics.ru/
http://www.marh.ru/
http://www.bymath.net/

http//matematiku.ru

http://school.msu.ru

http://festival.1september.ru

https://learningapps.org/4470596

H(hoypoK, KONuska ypoKoB,

PaLLU

https//www.youtube.com/channel/UC8rgpanENVNOaY KJ-tK2i CA
https://fipi.ru/metodicheskava-kopilka/univers-kodifikatorv-oko
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