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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma y4yeOHOro kypca «l'eomerpuisty 0a30BOTO YpOBHS JUIs
oOyuvaronmuxcst 10 —11 kmaccoB pazpabotaHa Ha OcCHOBe DenepanibHOro
roCyJapCTBEHHOTO0 00Pa30BaATENIbHOIO CTaHJApTa CPEAHEr0 00IIero 0Opa3oBaHus,
C Y4Y€TOM  COBPEMEHHBIX MHMPOBBIX TpeOOBaHW, MNPEABABIAEMBIX K
MaTeEMaTHYECKOMY OOpa30oBaHMIO, W TPaaWMLUUH POCCHUCKOro 0Opa30BaHUSL.
Peanuzanust nporpaMmmel 00€CIEYMBAET OBJIAJCHUE KITHOYEBBIMA KOMIETCHIASIMH,
COCTaBJISIFOINMMHU  OCHOBY JJIi CAMOPA3BUTUSL M HEMPEPBIBHOTO 00pa30BaHUs,
LEJIOCTHOCTh OOUIEKYJBbTYPHOTO, JTUYHOCTHOTO M MMO3HABATEIBHOTO PA3BHTHUS
JUYHOCTH 00YYarOIIAXCS.

HEJIN U3YUEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca TE€OMETPUM Ha YPOBHE CPEeAHEro oO0mIero
oOpazoBaHusi OOYCJIOBJIEHA NPAKTUYECKON 3HAUMMOCTBIO METANMPEIAMETHBIX U
OPEIMETHBIX PE3yJbTaTOB OOYYECHUsI T€OMETPUU B HAMPABICHUM JMYHOCTHOTO
pa3zBuTHs oOyvarommxcs, (popMupoBaHUs (PYHKIMOHAIBHON MaTEMaTHYECKON
IPaMOTHOCTH, U3yUYEHUS APYTUX YUEOHBIX AUCUUILIMH. PazBuTrie y oOydarommxcs
NPaBUJIBHBIX MPEACTABJCHUNA O CYIIHOCTH M MPOMCXOKACHUU TE€OMETPUUECKUX
a0CTpakiuii, COOTHOIIEHUM PEAIbHOTO M WJCAILHOTO, XapaKTepe OTPAKCHHUS
MaTEMaTUYECKON HAyKOW SABJICHWNA MW IMPOLECCOB PEAIBHOTO MHPA, MECTE
reOMETPUM B CUCTEME HAYK M POJIM MATEMATUYECKOTO MOJIEIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUalllUXCsl, a TaKKe KaueCTB MbIIUICHUS, HEOOXOAMMBIX i aJanTainud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBsieTCs OMHUM M3 OA30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero o0pa3oBaHus, TaKk Kak OOECNEYMBACT BO3MOXKHOCTh HM3YYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOM HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jloruueckoe MbilUieHUE, (HOPMUPYEMOE MPU M3YYCHUU OOYUYAOLIUMUCS
NOHSATUIHBIX OCHOB N'€OMETPUHU U MOCTPOCHUU 1ICTIOUKH JIOTHUECKUX YTBEPXKICHUMA
B XOJI€ PEIICHUS TEOMETPUYECKUX 337a4, YMECHUE BBIJBUTaTh W OMPOBEPrarhb
TUIIOTE3bl HEMOCPEACTBEHHO MCIMOJIB3YIOTCSl TMPH PEIICHUM 3a/a4 €CTECTBEHHO-
HAYYHOTO [MKJIA, B YACTHOCTHU U3 Kypca (PU3MKH.

YMEHUE OPUEHTUPOBATHCS B MPOCTPAHCTBE MIPAET CYLUIECTBEHHYIO POJIb BO
BCEX OO0NIACTSX ACATENIbHOCTU uesioBeka. OpHeHTalMs 4eJOBeKa BO BPEMEHHU WU
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIUAIBHOrO ObiTHS, (opma
OTPKEHUS OKPY>KAIOLIET0 MUpPA, YCAOBUE YCHEIIHOTO MO3HAHWMS W aKTHBHOTO
npeoOpa3oBaHus  AEHCTBUTENBHOCTA.  ONEpUpPOBAHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEAMHSET pa3Hble BHUIbI Y4YEOHOW UM TPYAOBOW JAEATEIBHOCTH,



SBJISIETCS. OJJHUM M3 TMPOPECCUOHATBHO BAKHBIX KA4YE€CTB, MOATOMY aKTyajbHA
3a7a4ya (QopMupoBaHUs y 0O0yYarOMMXCS MPOCTPAHCTBEHHOIO MBINUICHHUS Kak
Pa3HOBUAHOCTH OOPAa3HOr0 MBIIIICHAS — CYIIECTBEHHOTO KOMIIOHEHTa B
NOJTrOTOBKE K MPAKTUYECKON AEATEIbHOCTU TI0 MHOTMM HAMPaBJICHUSM.

Llenb ocBoeHus mporpaMmbl yueOHOro kypca «['eomerpusi» Ha 0OGa3zoBOM
ypoBHE 00yueHuss — 00meo0pa3oBaTesibHOE M OOLIEKYJIBTYPHOE Pa3BUTHE
oOyvaromuxcss ~ 4epe3  00ecleueHHe  BO3MOXKHOCTH ~ MPUOOPETCHHS |
WCTIOJIb30BAHUS CHUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUW W JCWCTBUH,
crnieun(pUIHbIX T€OMETPUM, BO3MOKHOCTH YCIIEUIHOTO MPOAOKEHUST 00pa3oBaHus
MO CMEUUATBHOCTSIM, HE CBSI3aHHBIM C TPUKJIAJHBIM UCTIOb30BAHUEM T€OMETPUH.

[TporpaMMa mno reoMeTpud Ha O0a30BOM YpPOBHE NpPEIHA3HAYEHA IS
00y4arouXcsi CPeIHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAUYUTEIbHBIX 3aTPYIHCHUH
Ha YPOBHE OCHOBHOro o01ero odpaszoBanus. TakuMm oOpazom, 00ydaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOLIME MATEMATHUYECCKHE YMEHHS, CBS3AHHBIC
co crneuu(uKoil TeoMETpUM W HEOOXOAMMbIC MAJsi JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEKOT BO3MOKHOCTh M3YUMTh F€OMETPHUIO OoJee
ry0OKO, €Clii B JajbHEHIIEM BO3HMKHET HEOOXOIMMOCTh B T'€OMETPHUUECKUX
3HaHUSAX B TPOPECCUOHAILHON AEATEIbHOCTH.

JIOCTM>KEHHE 1ENH  OCBOCHUS MPOrpaMMbl  00ECIIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIIMX 3aAay. [IpuopuTeTHBIMM 3amadyaMud  OCBOEHHUS  Kypca
«["eomerpun» Ha 6a30BOM ypoBHE B 10—11 Kitaccax sBISIOTCA:

o (OpMHUpPOBAHUE TMPEACTABICHUS O TCOMETPUM KaK 4YacTh MHPOBOH

KYJIbTYPBl M OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOLIUM MUPOM;

o (opMHUpPOBAHUE TPEACTABICHUS O MHOTOIPAaHHMKAX M Tejax BpalllEHUs
KaK O B@)KHEHIIMX MAaTEeMaTHYECKUX MOJIEJISAX, MO3BOJISIOUIMX OMUCHIBATH
U M3y4aTh PA3HbIC SIBJICHUS OKPYKAIOIIEr0 MUPA,;

o (dopMHUpOBaHME YMEHHS pacro3HaBaThb Ha 4YEPTEkKaxX, MOACIHAX U B
pealbHOM MUPE MHOTOTPAHHUKHU U TE€JA BPALLCHMUS,

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

o (OPMHUPOBAHUE YMEHHUS ONEPUPOBATb OCHOBHBIMHU TIOHSATHSMH O
MHOTOIpaHHMKAX U TEaX BPAICHUS U UX OCHOBHBIMU CBOWCTBAMM,

o OBJIQJICHUE  QITOPUTMAMM  PEIICHUS  OCHOBHBIX  THUIMOB  3ajau;
(GopMHpOBAaHME  yYMEHHUS  TMPOBOJAUTH  HECJOXKHBIE  JOKA3aTeIbHbIE
pacCcyKICHUST B XOJE PEUICHMs] CTEPEOMETPUYECKMX 331a4 W 3a4a4 C
NPAKTUYECKUM COJIEPKAaHUEM;

e Pa3BUTUE  MHTEUIEKTYaIbHBIX W TBOPYECKUX  CINOCOOHOCTEH
oOyvaromuxcs, MO3HABATEIIBHOH  AKTUBHOCTH,  MCCJICIOBATEIIbCKUX
YMEHUH, KPUTUUHOCTU MBILIICHHUSI,



o (opmupoBaHue (YHKIMOHATBHOM TPaMOTHOCTH, PENCBAHTHOM
FEOMETPUM. YMEHHME PAClO3HABATh MPOSBICHUS TEOMETPUYECCKHUX
NOHATUNH, OOBEKTOB W 3aKOHOMEPHOCTEH B PEATBHBIX >KA3HECHHBIX
CUTyaUMsIX M NPH M3YUYEHUH OPYTHX YUYECOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (POpMyJIHpOBaTH WX Ha SA3BIKE
TEOMETPUU U CO3/1aBATh FTEOMETPUUECKUE MOJIENH, MPUMEHATh OCBOCHHBIN
TrEOMETPUYECKUI anmapar Ui PELICHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH U OLICHUBATH MOJIYYCHHBIE PE3YJIBTATHI.

OTIMUYUTENBEHOW OCOOEHHOCTBIO MPOTPAMMBI SIBIISIETCS BKJIKOYCHHUE B KypC
CTEPEOMETPUM B HayaJle €ro M3y4YeHWs 3a/Jay, pPEUIacMbIX HA YPOBHE
WHTYUTUBHOTO NO3HAHMS, M ONPEACTEHHBIM 00pa30oM OpraHu3oBaHHas paboTa Hax
HUMH, 4YTO CHOOCOOCTBYIOT PA3BHTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBILICHAS, CTUMYJIMPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JAJBHENIIEMY N3YYEHHUIO ITPEIMETA.

[TpeanoureHne OTAAETCS HATTISAHO-KOHCTPYKTUBHOMY METOY OOy4YEHUs, TO
€CTh TCOPETHUYECKUE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
NPAKTUYECKON AEATENBHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
ydammxcs B Kypce CTEPEOMETPHM MPOBOAMTCSA 3a CUYET PEIICHUS 33434 Ha
CO3/IaHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJa4 HAa  ONCPUPOBAHUE
NPOCTPAHCTBEHHBIMH OOpazamu. Co3nanue oOpasa NPOBOAWUTCA € OMOPOW Ha
HArMSAHOCTh, a ONEPUpPOBaHME O0pa3oM — B YCIOBUSAX OTBICYCHHS OT
HATJAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 HCXOTHOTO COACPKaHMSI.

OcHOBHBIE coaepKaTenbHbIe JIMHUKA Kypca «l'eomerpum» B 10—11 kimaccax:
«MHuororpaHHukny, «IIpsamble 1 IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalleHus»,
«BekTopel 1 KOOpPAMHATHL B MPOCTPAHCTBE». DOPMUPOBAHHE JIOTHUECKAX YMEHUIMA
paclpeaenseTcss HE TOJBKO MO COJAEPXKATENIBHBIM JIMHUSM, HO M N0 ToJam
0Oy4eHHMS Ha YPOBHE CPETHETO 00IIIEro 0OPa30BaAHUSL.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJIbTaTaM
OCBOEHMsl paboyeil mporpamMmbl, pPacHpelcNéHHbBIM N0 TroAaM O0ydYeHwus,
CTPYKTYPUPOBAHO TakUM OOpa3oM, 4YTOOBI OBJIAJICHUE TIECOMETPUUYECCKUMHU
NOHATUSIMA W HABBIKAMHW OCYIIECCTBIISAIOCH MOCAEA0BATEIBHO U MOCTYMATENBHO, C
COOJIFOICHAEM MPUHIUIA MTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKIIIOYAJIUCH B
OOLIYI0 CUCTEMY T€OMETPUYECCKMX MPEACTABICHUNA OOy4YarOIMXCs, Paclupss U
yrayOusist €€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenue reomerpum oTBoaMTCA 2 yaca B HeAemo B 10 knacce u 1 yac B
Heaento B 11 kimacce, Bcero 3a iBa roga o0yvyenus - 102 yueOHbIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMbIe M MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTEPEOMETpUM. TOuKa, TpsAMas, IJIOCKOCTH,
npoCcTpaHcTBO. [loHATHE 00 AaKCHOMATHMYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIACACTBUS U3 HUX.

B3anmHOe pacrnoyiooKeHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOLINECH,
napajuieJibHele W CKpeluBaronmecs Imnpsmele. [lapaimensHOCTh NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE. MapaJJICIbHbIE MPSAMBIE B  IPOCTPAHCTBE;
[ApalIeIbBHOCTE TPEX MPAMBIX; MApPAIEIBHOCTh MPAMONA U IUIOCKOCTH. YTIIBI C
COHANPAaBJIEHHBIMA CTOPOHAMHM, Yrod MEXAYy MPAMBIMA B IPOCTPAHCTBE.
[TapamieibHOCTE TUIOCKOCTEMN: apajuieIbHbIE IJIOCKOCTH, CBOWCTBA
NapaJuIeTIbHBIX  TUIOCKOCTEH. [lpocTeiiime npoCTpaHCTBEHHbIE (QUIYpHl Ha
IUIOCKOCTH: TETPa3Ip, KyO, mapajiesICnune; MOCTPOCHUE CCUEHHIA.

[leprieHAUKYIAPHOCTE HPAMOMN M TJIOCKOCTH: NEPIEH IUKYJIAPHBIE NIPSMBIE B
[IPOCTPAHCTBE, NPAMBIC MAPAIENBHbIE W MEPHEHAMKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK NEPHEHAUKYIAPHOCTH IMPIMOA M IIOCKOCTH, TEOpeEMa O NPAMOM
MEPIEHIUKYJIAPHON IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE. YrOJI MEXKAY MPIMON U
IUIOCKOCTBIO;,  JIBYTPAHHBIA  YrOJ, JMHEHHBIA yroJ  ABYTPAaHHOrO  VIJia.
IleprieHAUKYIAP U HAKIIOHHBIE. PACCTOSHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  MJIOCKOCTH, NOpoeKuuss  QUrypsl Ha  IJIOCKOCTb.
[lepieHAUKYIAPHOCTE  IJIOCKOCTENW:  MPHU3HAK  MEPHEHIMKYJSIPHOCTH — JABYX
IUIOCKOCTEN. Teopema o0 TpEX NMepIeHINKYIIIpax.

MHoOrorpaHHuKHu

IToHsATHE MHOIOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHUKA, BBIYKIIBIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
OpHU3Ma; TPAHU U OCHOBaHUS MPU3MBL, MpsMas W HAKIOHHAs TPHU3MbL, OOKOBas U
ITOJTHas ITOBEPXHOCTH IIPU3MBI. [Tapannenenumnen, PAMOYTOJIbHBIA
napajuieJienvnen U ero csoicrsa. [lupamupa: n-yronpHas nupamuzia, rpaHd U
OCHOBaHHWE NMUPaMUbl;, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMHU/IBL, PABUIIbHAS U
yCEUE€HHAs MHUpaMUA. OJIEMEHTBl TOpU3Mbl M nwupamuasl.  [IpaBuiibHBIE
MHOTOTPAHHUKU: MOHATUE MPABUIIBHOIO MHOTOIPAHHUKA, MpPaBWIbHAs MpHU3Ma U
[paBAJIbHAsA TWMpaMHA;, MpPaBUJIbHAs TPEYroJibHas MNHUpaMuAa W TPaBUIIBHBIN
TeTpadap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOIPAHHUKAX: OKTAdIP,
noAeKasap ¥ ukocasdap. CeyeHus: TPU3Mbl A IAPAMUAIBI.

CuMMeTpUss B NPOCTPAHCTBE. CHUMMETPHAS OTHOCHUTEIBHO TOYKH, MPSAMOW,
IUVIOCKOCTA.  OJIEMEHTBl CUMMETPHUM B NHPAMHAAAX, NAPALICICIMIENAX,
[IPABUAJIBHBIX MHOTOTPAHHHUKAX.



BbluricieHue 3J€MEHTOB MHOTOIPDAHHUKOB. pé&Opa, IWaroHaJv, YIJIbL.
[Tnomanae OOKOBOW MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBL,
IIONIalb OCHOBaHWH, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMOA NPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTM W TMOBEPXHOCTH NPABHIBHOM MNHpPaMHIBI,
TeopeMa O IUlomaau yceuéHHOHW mupamuanl. [lonstue 00 o0béMe. OOBEM
UpPaMUbl, TPU3MBI.

[TonoOHbie Tena B mnpocTpaHCcTBE. COOTHOWIEHWS MEXAY IUIOMIAAsIMHU
NOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

11 KVIACC

Tesia BpalueHus

[unuaapuydeckas MOBEPXHOCT, oOpa3yromme LUJIHHIPHYECKOM
MOBEPXHOCTH, OCh [WIMHAPUYECKOM mMOBepXHOCTU. [lunmHap: ocHoOBaHWsS U
OOKOBasi MOBEPXHOCTh, OOpasyrwlias W OCb, IJIOMAAb OOKOBOW W TMOJHOM
MOBEPXHOCTH.

KoHnveckas moBepxHOCTh, 00pa3yrolIe KOHUYECKON MOBEPXHOCTH, OCh W
BEPIIMHA KOHUYECKOW MOBEPXHOCTH. KOHYC: OCHOBaHME W BEpPLIMHA, 00pa3zyronias
U OCh, IUIOMAAr OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yroIIKE U BBICOTA, OCHOBAHUS W OOKOBAs TOBEPXHOCTb.

Cdepa v map: UEHTP, paauyc, AUAMETP; IJIOMIAAb MOBEPXHOCTU CREpHI.
B3aumHoe pacnonoxenne cepbl U MIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
I0WaabL CHEPHI.

HzoOpaskeHue Te BpallieHHs Ha MIIOCKOCTU. Pa3BépTKa IUIMHIpA U KOHYCA.

KoMmOuHanmum Ten BpamieHUss ©W  MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKONO c(eprl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WU TEIO
BpalICHUSI.

[Tonsitue 06 00BEME. OCHOBHBIE CBOMCTBA 00BEMOB T, Teopema 00 00bEME
OPSIMOYTOJIBHOTO Mapajuiesienunena v cieactsus u3 Heé. OO0bEM LWIMHAPA,
KoHyca. O0OBEM mapa U mioaab chepsi.

[TonoOnbie Tena B mpocTpaHCcTBE. COOTHOWICHUS MEXAY TMUIOMAIIMA
NOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuennss wmMHApA (MAPAUIETBHO M TNEPHEHAUKYJISIPHO OCH), CEUEHUS
KOHyca (MapajijieIbHOE OCHOBAHWIO M MPOXOJAIIECE YEPE3 BEPLIMHY), CCUCHUS
napa.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B MPOCTPaHCTBE. CHOKEHUE U BEIYMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOPA HA YKMCIO0. Pa3noskeHUe BEKTOPA MO TPEM HEKOMILTAHAPHBIM
BekTopaMm. llpaBuno mnapamenenunena. PemeHue 3amay, CBA3AHHBIX  C
NPUMEHEHUEM TPaBWJI ACUCTBUA ¢ BekTOopamu. [IpsiMoyrojbHas cuctema



KoopauHar B mnpoctpaHcTBe. Koopauwnarel Bektopa. [lpocreiimme 3amauu B
KOOpAMHATax. YTrojl Mexay Bekropamu. CKaJlIpHOE MPOU3BEACHUE BEKTOPOB.
BrelunciieHue yriioB Mexay NpsMbIMA U TIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIMA
METO]I IPY PELIEHUN TEOMETPUUCCKHUX 3aa4.



IHJIAHUPYEMBIE PE3VJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3ynbTaThl OCBOCHMS MPOrpaMMbl  y4eOHOTO MpeaMera
«MaremMaThKa» XapakTePU3YHOTCS:

I'paxxnanckoe Bocnuranue:

c(hOPMUPOBAHHOCTHIO IPAKIAHCKOM MO3UIMK 00YyHaIOIErOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO YJ€HA POCCHHMCKOro OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUUYECKUX OCHOBAaX (DYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBJICHUH,
OpoUEeAyp TpPaKIaHCKOro oOuiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU WHCTUTYTAMHU B COOTBETCTBUU C HX
(OYHKIMSIMHA U HA3HAYCHUEM.,

IaTpuoTnyeckoe BOCMUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCHICKON rpakIaHCKOM UICHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY ¥ HACTOALIEMY POCCUMCKONM MATEMATUKHU, IEHHOCTHBIM OTHOLLICHUEM K
JOCTHKEHUAM POCCUHCKAX MATEMATUKOB U POCCUIUCKOA MATEMATUUECKOMN LIKOJIBI,
K WCIMOJb30BAHUIO 3TUX JOCTWIXKEHWUNA B JPYrMX HayKax, TEXHOJOTUSX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HAHUEM JIYXOBHBIX LEHHOCTEM POCCHUICKOTO Hapoaa,
c(hOPMUPOBAHHOCTHID  HPABCTBEHHOIO  CO3HAHMSI, OSTUYECKOrO  MOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECCKAM MPUMEHECHUEM JOCTUIKEHUN HAYKU U AEATEIIbHOCTHIO
YYEHOr0; OCO3HAHUEM JIMYHOTO BKJIAJA B MOCTPOECHUE YCTOMUMBOTO OyayLIEro.

JCcTeTHYeCKOe BOCIIUTAHUE:

3CTETUYECKUM OTHOLLICHUEM K MUPY, BKJIOYAs 3CTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aj1ad4, PELICHAT, PacCy>XICHUN,
BOCIIPUUMUYMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHBIX BUAOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

C()OPMUPOBAHHOCTHIO YMEHMS MPUMEHATH MATEMaTUYECKUE 3HAHUS B
UHTEPECAX 30pOBOT0 U 0€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOTO OTHOICHUS
K CBOEMY 370POBBIO (3I0POBOE MUTAHKME, COATIAHCUPOBAHHBIN PEXKUM 3aHATUNA U

OTHbIXA, perynspHas dusnyeckas AKTUBHOCTB ), (pU3NUYECKOTO
COBEPILICHCTBOBAHUS, npu 3aHSITHSIIX CHOPTHBHO-03I0POBUTEILHOM
JESTENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTHU TPYAOIIOOUS; UHTEPECOM K
pa3nuuHbiM  cepaMm  NpPOoECCHOHAILHONW  NESTENLHOCTH,  CBSI3aHHBIM €
MaTeMaTUKOM U €€ MPUIOKEHHUSIMHU, YMEHHUEM COBEPILIATh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccu W peaqu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBKO K  MaTE€MaTH4YECKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 HA TPOTSHKCHUM BCEH JKM3HU, TOTOBHOCTBIO K aKTHBHOMY
yYacTHIO B PEIICHUY MPAKTUYECKUX 3a/1a4 MAaTeMaTHUYECKON HaPaBICHHOCTH.

IKOJIOTHIEeCKOE BOCIUTAHHUE:

c(hOPMUPOBAHHOCTHIO JKOJOTHYECKONW KYJIbTYPhI, TOHUMAHUEM BIUSHUS
COLMATbHO-PKOHOMUYECKMX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON U COIMATbHOM
Cpelbl, OCO3HAaHMEM TJ00aTbHOTO  XapakTepa JKOJOTHYECKUX  MPOOJIeEM;
OpHCHTaIMel Ha MPUMECHEHHWE MaTeMATWUYECKWX 3HAHWM AJid PEUICHHs 3a1ay B
o0nacTi OKpyKawllei cpeapl, TJIaHUPOBAHWS TMOCTYNKOB M OICHKH WX
BO3MO>KHBIX MOCIICCTBH TSl OKPY>KAOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKM W  OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAHHEM
MaTeMaTHYECKON HaykM Kak c(epbl YeIOBEUECKOM AEATEIBbHOCTH, 3TaloB €&
Pa3BUTHS M 3HAYMMOCTHM JUIsl PA3BUTUS IIUBUJIM3AIMHN, OBJAJACHHUEM SI3BIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJbTYpOM Kak CPEICTBOM TIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIICCTBIIATH TPOCKTHYID W HMCCIICAOBATEILCKYIO AEATEIbHOCTD
WHAWBHUAYAIHO U B TPYTITIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI YYEOHOTO MPEAMETa
«MaremaTuka XapaKTePU3YHOTCS OBJIAZICHUEM YHUBEPCATTbHBIMA
NO3HAGAMENbHOIMU  OCTICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeticmausivMUL, YHUBEPCANLHBIMU Pe2YISMUSHBIMU OeTUCMBUSIMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmseusi,  0Oecnedusaom
Gopmuposarue 0OA3068blX KOZHUMUBHBIX NPOYECCO8 OOVHAIOWUXCS  (0CBOEHUE
MEMOO08  NO3HAHUSL — OKPYJICAIOujeco0  Mupd;,  NPUMEHeHUue  J02UYeCKUXx,
UCCIe00BAMENbCKUX Onepayutl, ymeHuti pabomams ¢ ungopmayueii).

ba3osble Jornyeckue aeiicreus:

e BBISBJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKH MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLIEHWH MEXAYy NOHATHIMH, (POPMYIMPOBATH
ONpEACTICHUS] NOHSTHN, YCTAHABIMBATh CYUICCTBEHHBIA  IPHU3HAK
KJIacCU(pUKallM1, OCHOBAHMS IJii OOOOIICHHS W CPABHEHUS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (POPMYIUPOBATH W  NPeoOpPa3OBbIBATh  CYKICHUS:
YTBEPAUTENIbHBIE W OTPULATENBHBIE, €AMHUYHBIC, YaCTHBIE W OOUIHE,
YCIIOBHBIC,

e BBISBIATH  MATEMATHYECKME  3aKOHOMEPDHOCTH,  B3aUMOCBSI3W W
OPOTUBOpEUMs B (paKTax, AAHHBIX, HAONIONCHUAX W YTBEPKIACHUSIX;



npemiaratb  KpUTEpUW s BBISIBJICHHS ~ 3aKOHOMEPHOCTEH W
IIPOTHBOPEYHIA;

e JIENIaTh BBIBOABI C HKCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W
WHAYKTUBHBIX YMO3AKIOYCHHAH, YMO3AKIFOUEHUH TI0 aHAJIOTHN,

e TPOBOAWTH CaMOCTOSITENTbHO JOKA3aTeNIbCTBA ~ MATEMAaTHYECKUAX
YTBEPKACHHUNA (NTPSAMBIE W OT TPOTUBHOIO), BBICTPAUBATH APTYMEHTALIMIO,
OPUBOIUTE MPUMEPHl W KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHHSI M BBIBOJIBI,

e BbIOMpaTh crnoco0 pemeHus y4eOHOH 3ahaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB peEUICHUs, BHIOMpaTh HauOoJee MOAXOMAUIMA ¢ YUYETOM
CaMOCTOSITENTEHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBbie uccienoBarenbckue aeiicTBus:

e HCHOJB30BATh BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHWS,
(opMynUpoBaTh BONPOCHI, (UKCUPYIOLIME NPOTHBOPEYHE, MPOOJIEMY,
YCTAHABIMBATH  MCKOMOE€ M JaHHOe, (hOpPMUPOBATH  THIIOTE3Y,
apryMEeHTUPOBATH CBOIO MO3ULINID, MHCHHUE,

e TPOBOAWTH CaMOCTOSITEITbHO CIUTAHUPOBAHHbIiA SKCIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBJIEHWUIO OCOOCHHOCTEH MAaTeMaTU4eCKOro
OOBEKTa, SIBIICHHS, NPOLECCA, BBIABICHUID 3aBUCUMOCTEH  MEXKAY
00BEKTaMU, SIBJICHUSIMU, IPOLIECCAMM,

e CAMOCTOSITENILHO (POPMYIMPOBATH OOOOIICHNS M BBIBOJIBI IO PE3YJIHTATAM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB H 0000IIEHWIA;

e MPOrHO3MPOBATh BO3MOXKHOE PA3BHTHE MPOLECCA, a TAKKE BBIIBUIATH
PEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

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

e BbIOMpaTh MHQPOPMALNMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABIICHUS,

e CTPYKTYpUpPOBaTh MH(OPMALKIO, IPEACTABIIATH €€ B PA3IAYHBIX (PopMax,
WLTIOCTPUPOBATH TPaPUUECKH,

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

2)  VuugepcanvHvie  KOMMYHUKAMUGHblE  Oclicmusi,  0becnedusarom

CchOPpMUPOBAHHOCIL COYUANLHBIX HUBLIKOE 0OYYAIOUJUXCH.

OO0wmenne:



BOCIPUHUMATh H  (OPMYJIMPOBaTh CYXKIEHUST B COOTBETCTBUU C
YCIIOBUSIMU M LIETSIMU OOLICHHUS, SICHO, TOYHO, TPAMOTHO BBIP&KaTh CBOIO
TOYKY 3PEHMSI B YCTHBIX M MHACHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
XOJly PELICHUS 33Ja4l, KOMMEHTHUPOBATH MMOJTYYCHHBIN PE3YNbTAT;

B X07€ 00CYKICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKAAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a/1a4M, BBICKA3bIBATh UJICH, HALICICHHBIC HA TMIOMCK
PELICHUS; COMOCTABISATH CBOM CYXKICHUS C CYXXKICHHSAMH JIPYTHX
YYACTHUKOB AMAJIOra, OOHAPYKMBAaTh Pa3IM4Me W CXOJCTBO IMO3WLMH; B
KOPPEKTHOH (opMe GOpMYyIUPOBATH PA3HOIIIACKS, CBOM BO3PAKCHHUS,
OPEICTABNISATh  PE3yJIbTaThl  PEUICHHMs  33Ja4d,  OKCIICPUMEHTA,
UCCIICIOBAHMSI,  MPOEKTAa,  CAMOCTOATEIBHO  BbIOMparh  (hopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ay IUTOPHH.

CoTpyaHu4€eCTBO:

3)

NOHAMATh W WCMOOJb30BaTh  MPEUMYIIECTBA  KOMAHJHOHM W
VHAMBHAYAJIbHON pabOThI MPU PEIIEHUH YUEOHBIX 3a/1a4; MPUHUMATH 11EJTb
COBMECTHON JACATENBPHOCTH, IUJIAHMPOBATh OPraHHU3alMI0 COBMECTHOH
paboThI, pacpenensaTh BUABI padoT, JOrOBAPUBATHCS, 00CYKAATh MPOLIECC
U pe3yJibTar padboThl, 00001aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
Y4acTBOBATh B TPYMIIOBBIX (popMax padoThl (00CYkACHUS, OOMEH MHEHUIA,
«MO3TOBBIC WITYPMB» W WHBIC), BBINOJHITE CBOK 4YacTb pabOTBl W
KOOPAVMHHUPOBATh CBOWM JCHCTBUS C JPYTMMH WICHAMH KOMAaH/IBI,
OLICHWBATh KA4Y€CTBO CBOETO BKJIAJA B OOWIMNA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

Vuusepcanvnvie  pecynamugnvie  Oeiicmsus, obecneyusarom

GPopmuposarue cMblCIOBbIX YCMAHOBOK U ICUSHEHHBIX HABBIKOB TUYHOCHIU.
Camoopranusanusi:

COCTaBJIAITh IJ1aH, AITOPUTM PELICHUS 33/1a491, BBIOMPATh CIIOCO0 PEIIEHUS
C YYETOM UMEKOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUI C YYETOM HOBOM
uH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMU MO3HABATCILHOU pedaekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUNA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB,
BJIAJACTh CHOCO0AMU  CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoiecca M
pe3yabTara peuIeHUus MaTEMAaTUYECKOM 3a/1a4u,

NPEABUACTh TPYJAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPH PEIICHUH
3a/1a4ud, BHOCHUTh KOPPEKTUBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMICHHBIX OITUOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIEHUBATh COOTBETCTBUE PE3YJIbTaTa IEIM W YCIOBHSM, OOBICHATH
MPUYUHBI TOCTHKCHHS WM HEAOCTIXKCHUS PE3YJIBTATOB ACATEIBLHOCTH,
HAXOJIUTh OLIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

OnepupoBaTh MOHITHSIMH: TOUKA, MPAMAsL, TNTOCKOCTb.

[IpUMEHITh AKCMOMBI CTEPEOMETPUU W CIICICTBUS M3 HHUX NPH PEUICHUU
TrEOMETPUYECKUX 331a4.

OnepupoBarh MOHATUAMU: MAPAIIETIBHOCTh U IEPIEHANKYISIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccupuuupoBare B3aUMHOE PACIOIOKEHHE TPIAMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATHSAMM: JABYTPAHHBIA YroJl, TPAaHW ABYIPAHHOTO VIV,
peOpo IBYTPaHHOIO yIia, JIMHEHHBIA yroJl JBYIPAHHOrO YIJIA, FpaaycHas Mepa
JBYTPAHHOTO YIJIA.

OnepupoBarh NOHSTHUSIMH. MHOTOTPAHHUK, BBIMYKIIBIA W HEBBITYKJIBIA
MHOTOTPaHHHK, 3JIEMEHTBl MHOTOTPAHHUKA, MPaBUJIBHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHAB MHOTOIPAHHUKOB (MHApaMUAQ;, NpHU3MA,
OPSIMOYTOJIBHBIN MapaJieNienune, Ky0).

Knaccupuuupoare  MHOTOTpDaHHUKM,  BbIOMpass ~ OCHOBaHWs  JUId
KIacCU(pUKauuy (BBIMYKIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH, MPABUIIBHBIC
MHOTOTPaHHHUKH; MPSIMBIE U HAKITOHHBIE TIPU3MBI, TAPAJIICIICITATIC B ).

OnepupoBaTh MOHIATHIMH: CEKyLIas IITOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIMIIBI IOCTPOEHUS CEUEHU, HCITOJIb3YsI METOJT CIIEIOB.

CTpouTh CE€UEHMS] MHOTOTPAHHUKOB METOJOM  CJIEAOB,  BBINOJHAThH
(BBIHOCHBIE) TJIOCKME YEPTE)KM W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BHJ
CBEPXY, COOKY, CHU3Y.

Pemare 3anaun Ha HAXOKAEHUE TEOMETPUUYECKUX BEJIMYMH 1O 0OpasnaM Win
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIICHUH
CTaHAPTHBIX MATEMATHYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEKIY ABYMS
TOYKAMH, OT TOYKM JO TMPSAMOM, OT TOYKM JO TUIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMUCS TPSIMBIMH.

Pemare 3anaun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJIMUMH N0 0OpasnaM Win
QITOpUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU PEIICHUH
CTAHJAPTHBIX ~MAaTEMAaTMYEeCKMX 3aJa4 HAa  BBIYMCICHUE YIJIOB  MEXAY
CKPEIIMBAIIMMUCS OPSIMBIMH, MEXIY TMNPAMOH M  IJIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Beruncnare 00bEMBI M MIOIIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (ITpPHU3Ma,
NUPaMHAA) € TPAMEHEHUEM (QOPMYJ, BBIYUCIATH COOTHOLIEHHWS MEXKIY
IIOMIAIIMU TOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATHUSAMHU. CUMMETPHS B TNPOCTPAHCTBE, LEHTP, OCb M
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTb CUMMETPUU (DUTYPBI.

W3Bnekarb, mnpeoOpa3oBeiBaTh M HMHTEPOPETUPOBATh HHPOPMALMIO O
NPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYypax, NPEACTABICHHYIO HA YEPTEXKAX U
PHCYHKAX.

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

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

[IpBOIMTE MPUMEPBI MATEMATUYECCKUX 3aKOHOMEPHOCTEH B NPUPOIE W
YKU3HU, PaCliO3HABATh MPOSBICHAE 3aKOHOB T€OMETPHN B UCKYCCTBE.

[IpUMEHTh MONYYCHHBIE 3HAHWS HAa MPAKTUKE: AHAIM3UPOBATH PEATTBHBIC
CUTyaMd W TPUMEHATH M3YUYEHHBIC TIOHATHS B TMPOLECCE IMOUCKA PEIICHUS
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJEMBI, MOJACIUPOBATh PEalbHBIC
CUTyalMd Ha S3BIKE TCOMETPUM, HCCIEAOBATh MMOCTPOCHHBIE MOJEIH C
UCIOJb30BAHUEM TEOMETPUUECKUX MTOHATHI U TEOPEM, ammapara aareOpsl; pelarh
NPAKTUYECKUAE 3/1a4H, CBSI3aHHBIE C HAXOKCHUEM I€OMETPUYECKUX BEJTMYMH.

11 KVIACC

OnepupoBarh MOHITUSMHU. IUJIMHAPUYECKAs MOBEPXHOCTb, O0Opa3yIoLIKe
OWIMHAPUYECKOM  MOBEPXHOCTH,  IIMHAP,  KOHMYECKas  MOBEPXHOCT,
00pa3yroniue KOHMUECKOW MOBEPXHOCTH, KOHYC; cpeprueckas moBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYUYEHUS TE BPALLEHUSI.

KiaccugunupoBars B3aMMHOE PacloJIOKEHHUE CPEPHI U MITOCKOCTH.

OnepupoBaTh MOHATUSIMU: [IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BhICOTA
CErMEHTa; LIApOBO# CIOH, OCHOBAHWE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CJIOS;
IIAPOBON CEKTOP.

Bobruncnsate  00bEMBI M TUIOMIAJAM  TOBEPXHOCTEH  TEJ  BpallCHUS,
reOMETPUUECKUX TEJ C MPUMEHEHUEM (POPMYJL.

OnepupoBarh TOHSATUSAMM: MHOTOIPAHHMK, BIMCAHHBIA B cdepy W
OMUCaHHbIM okono cdepbl; cdepa, BOMCAHHAS B MHOTOIPAHHUK WJIH TEJO
BPALLECHMSI.

BbuncisaTh COOTHONICHUS MEXKIY TUIOMIAJSAMU MOBEPXHOCTEH W 00BbEMaMu
MOJTOOHBIX TEJL.



H3o6paxkate u3ydaeMble (QUIYpbl OT PYKH H C MNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BBINOMHATE (BBIHOCHBIE) MITIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(Guryp: BUI CBEPXY, COOKY, CHU3Y;, CTPOUTH CEUCHHUS TEJI BPALLICHHUS.

W3Bnekarb, HMHTEPOPETUPOBATH W MPeoOpa3oBBIBaTh HH(POPMALMIO O
OPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEXKAX U
PUCYHKAX.

OnepupoBarhb MOHATUEM BEKTOP B MTPOCTPAHCTBE.

BoINOnHATE  IEWCTBUSA  CHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHUS BEKTOPA HA YMCIIO, OOBACHATh, KAKUMHU CBOWCTBAMU OHH O0JIAIAFOT.

[IpuMeHATH MPaBUIIO NTapaUIeIeNUIEA.

OnepupoBarb NOHATHIME: JIEKAPTOBBI KOOPAMHATHI B POCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, VIOJN MEXKAY
BEKTOPaMH, CKAIIIPHOE MPOU3BEIEHAE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBL.

Haxoauth CyMMY BEKTOPOB W MPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEKIY
BEKTOpPaMH, CKaJIsApHOEC TMPOM3BEACHUE, PACKIAABIBATG BEKTOP MO JIBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3azaBarh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[IpuMeHITE TeOMETPUYECKUE (PAKTBI ISl PELICHHUS CTEPEOMETPUUYECKUX
3a1a4, NPEANOIararoliX HECKOJIBKO aroB PELICHUs, €CIIA YCIIOBHS IIPUMEHEHU S
3a/1aHbl B SIBHOH (hopMme.

Pewrare npocreiiiie reoOMeTpUYECKUe 3a1a4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemrare 3amayn Ha JOKAa3areibCTBO MATEMATHYECKMX OTHOILUCHUH U
HAXOKICHUE FEOMETPHUECKHAX BEIMYMH MO 00pa3uaM WK aJrOpUTMaM, MPUMEHSS
WU3BECTHBIE METO/IbI IPU PELLIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3a1ay.

[IpuMeHsATs mpocTEWIIMe MOPOrpaMMHBIE  CPEICTBA M BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a1a4.

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

[IppuMeHATh MONYYEHHBIE 3HAHWA HA IPAKTHUKE. AHAIU3UPOBATH PEAIBHBIC
CUTYyallud W TPUMEHATH W3YYCHHBIC NOHATHUA B MPOLECCE IMOUCKA PEIICHUs
MaTeMaTHYeCKd  C(HOPMYJIMPOBAHHONW MPOOJIEMBI, MOJAECIUPOBATh  PEabHBIE
CUTyalldd Ha A3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIHA C
MCIOJIb30BAHUEM TEOMETPUUYECKUX MTOHATHI U TEOPEM, ammapara anreOpsl; pelarhb
[IPAKTUYECKUE 3a0a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BETUYMH.



TEMATHUYECKOE INVNTAHUPOBAHUE
10 KITACC

KoanyectBo uacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB U TeM (uudpossbie)
Konrpoabubie | IIpakTnueckue
n/n NPOrpamMMmBslI Bcero o0pa3oBaTe/bHBIE
padoTbl padoTbI
pecypcbl
1 BreneHue B cTepeoOMeTpHIO 10 0 0
5 [IpsiMble ¥ MIOCKOCTH B TPOCTPAHCTBE. 12 1 0
ITapannenbHOCTD NPSMBIX U TIOCKOCTEH
3 HepneHnmiympHOCTb NPSIMBIX U 12 0 0
IJIOCKOCTEH
4 Yrel MeXAY NPSMBIMU U IJIOCKOCTSIMHU 10 1 0
5 MHororpaHHuku 11 1 0
6 OO6BEMBI MHOTOTPAaHHUKOB 1 0
7 IloBTOpEHue: ceueHusi, pacCTOSHUS U YTIIbI 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbBIE

HaumeHnoBaHue pa3aesioB 1 TeM uudposbIe
Ne n/m P Konrpoabnbie | IIpakTnueckue (bp )

NPOrpamMMmBslI Bcero o0pa3oBaTejbHbIE

padoTbI padoTbI
pecypcbl

Tena BpaleHus 12 0

OO6BéMBI TEN 5

BexTope! 1 KOOPAMHATEI B IPOCTPAHCTBE 10 1

ITosTopenue, obobIeHue, . | 0

cUCTeMaTU3alus 3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

No

n/n

Tema ypoka

KosanuecTBO 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

OCHOBHBIE TIOHSITHSI CTEPEOMETPUHN: TOUKA,
npsiMasi, MIOCKOCTb, TPOCTPAHCTBO.
[IpaBuna n300pakeHUs] HA PUCYHKAX !
n300pakeHNs INIOCKOCTEH, MapalIeNbHbIX
NPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

IlonsTHs: NEPECCKArOIMEC IIIOCKOCTH,
NEPECCKAIMUECA MPAMaa U IJIOCKOCTDb

IlonsTHs: NEPECCKArOIMEC IIIOCKOCTH,
NEPECCKAIMUECA MPAMaAa U IJIOCKOCTDb

3HAKOMCTBO C MHOTOI'paHHUKaMH,
n300pa’keHne MHOTOTPAaHHUKOB Ha
pPHCYHKaX, Ha POEKLMOHHBIX YePTEeKaxX

HavaneHble cBenenns o kyde U mupamuze,
ux pa3BépTku U Mozenu. CedeHus
MHOT'OIPaHHHUKOB

HavaneHble cBenenns o kyde U mupamuze,
ux pa3BeépTkU U Mozenu. CedeHus
MHOT'OIPaHHHUKOB

Tlousitue 00 aKCUOMATUYECKOM
MOCTPOSHUHU CTEPEOMETPUU. AaKCHOMBI
CTEPEOMETPHUH U CIIENCTBHS U3 HUX




TloHusitue 00 aKCUOMATUYECKOM

8 MOCTPOEHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUH U CIEICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM

9 MOCTPOEHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUH U CIEICTBUS U3 HUX
[TonsiTne 06 akCHOMAaTUYECKOM

10 IIOCTPOCHUU CTEPEOMETPUN. AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMuO€ pacnonokeHue npsiMbIX B

1 MIPOCTPAHCTBE: MEPECEKAOLTUECS,
napajyieIbHble U CKPELUBAIOINECS
npsiMble
ITapannenbHOCTb NPSIMBIX U MJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapajlIebHbIE IPSIMbIC B
MPOCTPAHCTBE; MapaIeIbHOCTb TPEX
MPSIMBIX
ITapannenbHOCTb NPSIMBIX U MJIOCKOCTEN B

13 npoctpaHcTse: [lapannenbHOCTh NPsIMON U
MJIOCKOCTH

14 YTIbl ¢ COHanpaBAEHHBIMUA CTOPOHAMHU

15 Yroa Mexay NpsiMbIMHU B IPOCTPAHCTBE

16 Yroa Mexay NpsiMbIMHU B IPOCTPAHCTBE

17 ITapannenbHOCTb MIOCKOCTEMH:
napajieIbHble MIOCKOCTH

18 CaoiicTBa mapaijIeIbHBIX TUIOCKOCTEH

19 [IpocTeiine mpocTpaHCTBEHHBIE (PUTYPHI

HAa TJIOCKOCTHU. TETPa’ap, KyO,




napauiCJIcIunen

20 IToctpoenue ceueHunit

21 Iloctpoenue ceueHunit
KontponbHas pabora no Teme "Ipsimbie u

22 TUIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEH"
IlepnieHOUKYIPHOCTD NPSAMOM U

23 MJIOCKOCTH: MEPIEHINUKYJISIPHBIE NIPSIMBIE B
MIPOCTPAHCTBE

4 IIpsimble napanienapHble U
NEPNEeHAUKYJIAPHBIE K MJIOCKOCTH

25 IIpsimble napanenapHble U
NEPNEeHAUKYJIAPHBIE K MJIOCKOCTH

26 IIpusHak nepneHauKyIAPHOCTH MPSIMOU U
MJIOCKOCTH

27 IIpusHak nepneHauKyIAPHOCTH MPSIMOU U
MJIOCKOCTH

23 Teopema 0 npsAMON NEePNEHANKYISIPHON
MJIOCKOCTH

29 Teopema 0 npsAMON NEePNEHANKYISIPHON
MJIOCKOCTH

30 Teopema 0 npsAMON NEePNEHANKYISIPHON
MJIOCKOCTH
IlepnieHOUKyIsIp ¥ HAKJIOHHBIE. PACCTOSTHUE

31 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TWIOCKOCTHU

32 IlepnieHOUKYJISIp ¥ HAKJIOHHBIE. PACCTOSTHUE




OT TOYKH [0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TUIOCKOCTHU

IlepneHAUKYsIp U HAKJIOHHBIE. PACCTOSHUE

33 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TUIOCKOCTHU
IlepnieHOUKyYISp ¥ HAKJIOHHBIE. PACCTOSTHUE

34 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TUIOCKOCTHU

35 YTInbl B IPOCTPAHCTBE: YIOJ MEXAY
MPSIMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN yroja
ABYTPAHHOIO yria

37 JIByrpaHHBIN yroJl, JMHEHHBIN yroja
IABYTPAHHOIO yria
IlepneHOUKYISAPHOCTD MIIOCKOCTEN:

38 MIPU3HAK MEPIEHAUKYIISAPHOCTU IBYX
IJIOCKOCTEN
IlepnieHAUKYISIPHOCTD MIIOCKOCTEN:

39 MIPU3HAK MEPIEHAUKYIIAPHOCTH IBYX
IJIOCKOCTEN
IlepneHOUKYISIPHOCTD MIIOCKOCTEN!

40 MIPU3HAK MEPIEHAUKYIISIPHOCTH IBYX
IJIOCKOCTEN

41 Teopema 0 Tpéx nepneHANKyJIsApax

42 Teopema 0 Tpéx nepneHANKyJIsApax

43 Teopema 0 Tpéx nepneHauKyJIsApax

44 KonTponpHas pabora mo temam

"IlepnieHANKYIAPHOCTD MPSIMBIX U




riockocTe" u "Vriel Mexny NpsMbIMU U
IIOCKOCTsIMH"

45

TlonsTie MHOTI'OrpaHHUKA, OCHOBHBIC
SJIEMCHTBI MHOT'OTPaHHHKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAHHUKH, paBBépTKa
MHOTr'OrpaHHUKa

46

IIpusma: n-yroapHas mpu3Ma; rpaHu u
OCHOBAHMS IPU3MBI, IPsIMAsi U HAKJIOHHAs
NPU3MBI, OOKOBas M MMOJIHAS TIOBEPXHOCTh
MIPU3MBI

47

ITapannenenunen, npsiMOyroJbHbIN
napajiesienunes U ero CBOicTaa

48

IIupamupa: n-yronbHast IMpaMuaa, rPaHy v
OCHOBaHUE MMUPAMHUIBL, OOKOBAs M MOJTHAS
MMOBEPXHOCTh ITUPAaMHUBL, IIPABUJIbHAS U
yCced€HHas mupaMuaa

49

[IpaBuibHBIE MHOTOTPAHHUKH: IOHATHE
NPaBHJIbHOIO MHOTOIPAHHHKA; MPaBUIIbHASI
npu3Ma U MpaBUJIbHAS MUPAMUIA;
NpaBHJIbHASL TPEYTOJIbHASL TUPAMUIA U
NPaBUIIBHBIA TETPA3Ip; KyO

50

IIpencraBnenue o NpaBUIBLHBIX
MHOTOIpaHHMKAX: OKTa’p, JOAEKadAp U
UKOCa3P.

51

CumMMeTpust B IPOCTPAHCTBE. CUMMETPHS
OTHOCHUTEJILHO TOUYKH, NPSIMOH, MIOCKOCTH.
DJleMEeHTbl CHMMETPUHN B TUPaMUJax,
napajieenunenax, npaBuIbHbIX




MHOTr'OIrpaHHUKax

Brerucnenue 31eMeHTOB MHOT'OIPaAaHHUKOB!

52 ) 1 0 0
pébpa, quaroHayu, yribl
ITnomans OOKOBOH MOBEPXHOCTH U TTOJHOM
53 MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIIAAb ! 0 0
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMON TIPU3MBI
[Tnomans OOKOBOH MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUJIbHONW MTUPAMUIIBI, ! 0 0
TeopeMa O IJIoMmaIN OOKOBOI MOBEPXHOCTH
YCEUEHHON MUPAMUIbI
55 KoHnTponbHas paboTa mo Teme ! ! 0
"MHororpaHHuKm"
56 [onsitne 06 0O6véMe 1 0 0
57 O06BéM nupamMuab! 1 0 0
58 O06BéM nupamuab! 1 0 0
59 O06BéM nupamuab! 1 0 0
60 O06BéM nupamuab! 1 0 0
61 O06BéM npu3MbI 1 0 0
62 O06BéM npu3MbI 1 0 0
63 O06BéM npu3MbI 1 0 0
64 KontponbHas padora o Teme "OObEMBI ! ! 0
MHOTOTPaHHUKOB"
[TosTopenue, 0600IIEeHNE CHCTeMATH3ALIHST
65 3HaHui. [locrpoenue ceyennii B 1 0 0
MHOTOTPaHHHKE
66 [TosTopenue, 0600IIeHNE CHCTeMATHU3ALIHS 1 0 0




3HaHUU. BbUKCIIEHHE PACCTOSIHUI: MEXAY
ABYMsI TOUKAMH, OT TOYKHU A0 NPSIMOH, OT
TOYKH A0 IUIOCKOCTH, MEXIY
CKPELIUBAIOIIUMHUCS NPSIMBIMU

67 Hrorosast KOHTpOJBbHASA paboTa 1
[TosTopenue, 0600IIeHNE CHCTeMATH3ALIHS
3HaHUU. BplUKCIEHHE YITIOB: MEXKAY

68 CKPELIUBAIOIUMUCS MPSIMBIMU, MEXKIY 1

MPSIMOM U INTIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJIOB MEXY IJIOCKOCTAMH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoxa

Koaun4yecTBo 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, Tuamerp;
IOIIAAb MOBEPXHOCTU Chepbl

Bsanmuoe pacnionoskenue chepsl 1
IUIOCKOCTH;, KacaTebHas INIOCKOCTD K
cepe; mmomanb cepsl

Nzobpaskenue cdepsl, mapa Ha
mockoct. CedueHus mapa

unuHaapuyeckast MOBEPXHOCTD,
oOpasyrimue IUIHHIPUIECKOH
MOBEPXHOCTHU, OCh HHHHHHpH‘{eCKOﬁ
MMOBEPXHOCTH

Hunusaap: ocHOBaHMS U OOKOBast
MOBEPXHOCTh, 00pa3yromas u och;
I0Ia b OOKOBOH M MOJHOMN
MMOBEPXHOCTH

HzobparkeHne LMIMHIPA HA TIOCKOCTH.
Passéprka nununapa. Ceuenus

ITMH/PA (TUIOCKOCTRIO, MapauIeTIbHON
WY TIEPIICHIUKYJSIPHOW OCH LIMJIMHPA)

KoHnuueckas noBepxHOCTh, 0Opa3yromue
KOHUYECKOH MOBEPXHOCTH, OCh U
BEPUINHA KOHUYECKON NMOBEPXHOCTH




Komnyc: ocHOBaHUE U BEpLINHA,

8 oOpasyroimas 1 och; IJIOMaab OOKOBOM U
MOJIHON MTOBEPXHOCTHU
YceuéHHbII KOHYC: 00pa3yromue u

9 BBICOTA, OCHOBaHHMsI M OOKOBast
MOBEPXHOCTh
H3obpakeHne KOHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CeueHus: KoHyca

10 (TIOCKOCTBIO, MapaJIIeIbHOMI
OCHOBAHUIO, U MJIOCKOCTBIO, POXOIAIIEH
Yyepe3 BEPLINHY )

1 KombuHarus Ten BpameHus u
MHOTOTPAaHHUKOB
MHOrorpaHHuK, ONUCAHHBIA OKOJIO

12 cepnr; chepa, BIHCaHHAS B
MHOTOTPAaHHHK MJIH B TEJIO BPAILEHHS

13 Ionsitue 06 06béMe. OCHOBHBIE
CBOICTBA OOBEMOB TeJN

14 O0BéM HMIHHIPA, KOHYCA

15 O0BéM mapa u mwiomanb chepol
[TonoOHbIe TeNna B MPOCTPAHCTRE.

16 CoOoTHOWEeHUs MEXKY TUIOIIAISIMHU
NOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEJ

17 KontponbHas pabora mo Temam "Tena
Bpamenus" u "O6bemMbr Ten"

18 BekTop Ha MJIOCKOCTH U B MPOCTPAHCTBE

19 CrnokeHue 1 BBIUUTAHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA HA YUCIIO




21

PaznoxeHne BekTOpa MO TPEM
HEKOMIUTaHapHbIM BekTopaM. I1pasuno
napajenenumnena

22

Pemenue 3amad4, CBA3aHHBIX C
MIPUMEHEHUEM NPABUII IEUCTBUH C
BEKTOpaMU

23

IIpsiMoyrospHas cucteMa KOOpAUHAT B
npoctpancTee. KoopanHate! BekTopa.
IIpocreiimue 3ana4n B KOOpAUHATAX

24

VYron mexnay Bektopamu. CkansipHoe
MPOU3BECHNE BEKTOPOB

25

Brraucnenue yrios Mexay NpsiMbIMU U
MJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA NPU
peLIeHNH Te€OMETPUIECKUX 3a1a4

27

KonrponbHas paborta o Teme "BekTopsl
U KOOpPAMHATHI B IPOCTpaHCTBE"

28

[TosTOpenue, obodImeHue u
cucreMarnzauus 3HaHUi. OCHOBHBIE
¢burypsl, GpakTel, TEOPEMBI Kypca
IUIAHUMETPUH

29

ITosTopenue, obodImeHune u
cucreMaruzauus 3HaHui. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
IUIAHUMETPUH

30

[TosTopenue, obodIeHune u
cuCTeMATH3AaLAs 3HAHUKI. 3anaun
TJIAHUMETPUH U METOJIbI HX PEIICHHUS




[TosTopenue, obodImeHue u

31 cucTeMaTu3auus 3HaHuH. 3agauu 1
TUTAHUMETPHUH U METOJIBI X PEIlEHHS
[TosTopenue, obodIeHune u

37 cucreMarnzauus 3HaHui. OCHOBHBIE !
¢burypsl, pakTel, TEOPEMBI Kypca
CTepEOMEeTPUH

33 Urorosast KoHTpOSIBbHASA padoTa 1

34 [ToBTOpenue, obobmeHne u !

cUCTeMaTHU3a U 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34







YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Maremaruka: anre0pa 1 Hayajla MaTeEMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 knaccsl/ Atanacsu JI.C., Byty3os B.®., Kagomues C.b. u

apyrue, AxiimorepHoe o0mecTBo «M3natenscTBo «IIpocBemeHnes

METO/IUYECKUE MATEPHUAJIBI VIS YUUTEJISA
Marematuka: anredpa 1 Hadyana MaTeEMaTHUYECKOTO aHAJIA3a, TEOMETPHSI.
I'eomerpus, 10-11 knaccel/ Atanacsa JI.C., byry3os B.®., Kanomues C.b. u

apyrue, AxiimoHepHoe o0mecTBo «M3natensctBo «IIpocBeeHnes

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bu6mmoteka LIOK
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