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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «I'eomerpusiy 0a30BOTO YPOBHS JUIs
oOyvaronmxcst 10 —11 kmaccoB pazpabotaHa Ha OCHOBE DenepanibHOro
roCyJapCTBEHHOTO 00Pa30BATENIBHOIO CTaHJApTa CPEAHEr0 O0IIEero 0Opa3oBaHus,
C Y4YETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHW, MNPEABABIAEMBIX K
MaTeMaTHYECKOMY OOpa30oBaHMIO, M TPaauUUi POCCUHCKOro 00pa30BaHUS.
Peanuzanust nporpaMmel 00€CIEYMBAET OBJIAJCHUE KITHOYEBBIMA KOMIETCHIASIMH,
COCTaBJISIFOINMMHM  OCHOBY JJIi CAMOPA3BUTUSL M HEMPEPBIBHOTO 00pa30OBaHUs,
LEJIOCTHOCTh OOHIEKYJIBTYPHOTO, JIMYHOCTHOTO M TO3HABATEIBHOIO Pa3BUTHS
JUYHOCTH 00YYArOIIMXCS.

HEJIN U3YUEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca TE€OMETPUM Ha YPOBHE CPEAHEro oOHIero
oOpazoBaHusi OOYCJIOBJIEHA NPAKTUYECKON 3HAUMMOCTBIO METANMPEIAMETHBIX U
OPEIMETHBIX PE3YJbTaTOB OOYYEHUS TE€OMETPUU B HAMPABJICHUM JIMUHOCTHOTO
pazBuTHs oOyvarommxcs, (popMUpoBaHUS (PYHKIMOHAIBHOW MaTeMaTHYECKON
IPaMOTHOCTH, U3YUEHHSI APYTUX YUEOHBIX AUCUUILIMH. PazBuTiie y oOydaromuxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH M MPOMCXOKACHUU TE€OMETPUUECKUX
a0cTpakiuii, COOTHOIIEHUM PEAJbHOTO M WJCATILHOTO, XapakTepe OTpaKeHUs
MaTEMATHYECKON HAYKOW SABJICHUNW MW TMPOLECCOB PEAIBHOTO MHpPA, MECTE
reOMETPUM B CUCTEME HAYK M POJIA MATEMAaTHYECKOTO MOJICIMPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOT'O MUPOBO33PECHUS
yUallUXCsl, a TaKkKe KaueCTB MbIILICHHUS, HEOOXOAMMBIX MJis aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBsieTCs OJHUM M3 OA30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero o0Opa3oBaHus, TaKk Kak OOECNEYMBACT BO3MOXKHOCTh HM3YUYEHHS Kak
JIUCUUIUIMH €CTECTBEHHO-HAYYHOM HAMPABICHHOCTHU, TaK U TYMaHUTAPHOM.

Jloruueckoe MbilUieHUE, (HOPMUPYEMOE MPU M3YUEHUU OOYUAIOUIUMUCS
MNOHSATUIHBIX OCHOB N'€OMETPUHU U MOCTPOCHUU 1IETIOUKH JIOTHUECKUX YTBEPXKICHUIMA
B XOJI€ PEIICHUS TEOMETPUUECKUX 3a]ay, YMECHUE BBIABUTaTh W OMPOBEPrarhb
TUIIOTE3bl HEMOCPEACTBEHHO MCIMOJIB3YIOTCS TMPH PELICHUM 3a/ad €CTECTBEHHO-
HAYYHOTO [MKJIA, B YACTHOCTHU U3 Kypca (PU3MKH.

YMEHUE OPUEHTUPOBATLCS B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJib BO
BCEX OO0NIACTSX ACATENIbHOCTU uesioBeka. OpHeHTalMs 4eIOoBeKa BO BPEMEHHU WU
MPOCTPAHCTBE — HEOOXOJAMMOE YCIIOBUE €ro COIUAIBHOrO ObiTHS, (opma
OTPKEHMS OKPY>KAIOLIETO MUpPA, YCJAOBUE YCHEUIHOTO MO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  AEHCTBUTENBHOCTH.  ONEpUpPOBAHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEAMHSET pa3Hbie BHUIbI Y4YeOHOW M TPYJOBOW JAEATEIBHOCTH,



SBJSIETCSI OJJHUM M3 TPOPECCUOHATBLHO BAKHBIX Ka4yeCTB, MOITOMY aKTyajbHA
3aja4a (popMupoBaHUs y OOYyYaAKOMIMXCS MPOCTPAHCTBEHHOIO MBINUICHHUS Kak
Pa3HOBUAHOCTH OOPa3HOrO MBIIIICHAS — CYIIECTBEHHOTO KOMIIOHEHTa B
NOJTrOTOBKE K MPAKTUYECKON AEATEIIbHOCTU TI0 MHOTMM HAMpPaBJICHUSM.

Llenb ocBoeHus mporpamMmbl yueOHOro kypca «['eomerpus» Ha 06a3zoBoM
ypoBHE 00yueHuss — 00meoOpa3oBaTesibHOE M OOWIEKYJIBTYPHOE Pa3BUTHE
oOydarommxcss  4epe3  o0eclieueHHe  BO3MOKHOCTH ~ MPUOOPETCHHS |
WCTIOJIb30BAHUS CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHWUW W JCWCTBUH,
crneun(pUIHBIX T€OMETPUU, BOZMOKHOCTH YCIEUIHOTO MPOJOKEHUST 00pa3oBaHus
N0 CMELUATBHOCTSIM, HE CBSI3aHHBIM C MPUKJIaJHBIM UCTIOIb30BAHUEM T€OMETPUH.

[TporpaMMa no reoMeTpud Ha 0a30BOM YPOBHE NpPEIHA3HAYEHA IS
00yvarolmXxcsi CPeIHEN LIKOJIbI, HE MCIBITHIBABIIMX 3HAUYUTEIbHBIX 3aTPy THEHUI
HA YPOBHE OCHOBHOro 001ero odpazopanus. TakuMm oOpazoMm, oOyyaromuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOILIME MATEMATUYECKUE YMEHUS, CBA3aHHBIC
co crneuu(puKoil TeoMETpUM W HEOOXOAMMbIC MAJsi JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEKOT BO3MOKHOCTh M3YUUTh F€OMETPHUIO OOJee
riyOOKO, €clii B JalbHEHIIEeM BO3HUKHET HEOOXOAMMOCTH B TE€OMETPUUYECKUX
3HaHUSAX B TPOPECCUOHATILHON AEATEILHOCTH.

JIOCTH)KEHHE 1IeJTd  OCBOCHHUSI MPOrpaMMbl OOECIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 334ay. [IpuopuTeTHBIMM 3amayaMud  OCBOEHHUS  Kypca
«["eomerpum» Ha 6a30BOM ypoBHE B 10—11 Kitaccax SBISIOTCA:

o (OpMHUpPOBAHHUE TMPEACTABICHUS O T[EOMETPUM KaK YaCTH MHPOBOH

KYJIETYPbl U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOLIUM MUPOM;

o (OpMHUpPOBAHUE TPEACTABICHUS O MHOTOIPAHHMKAX M Tejax BpalllEHUs
KaK 0 B@)KHEHIIMX MaTEeMaTHYECKUX MOJEINSAX, MO3BOJISIOUIMX OMUCHIBAThH
¥ MU3y4aTh Pa3HbIE SIBICHUS OKPYIKAIOIIErO MUPA,;

o (opMHUpOBaHME YMEHMS paclo3HaBaThb Ha 4YEPTEkKaX, MOMACIHAX U B
pealbHOM MUPE MHOTOTPAHHUKH U TE€JA BPALLCHMSI,

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

o (OPMUPOBAHUE YMEHHUS ONEPUPOBATb OCHOBHBIMHU TIOHSATHSMH O
MHOTOIpaHHHMKAX U TEaX BPAIICHUS U UX OCHOBHBIMU CBOWCTBAMM,

o OBJIQJICHUE  QITOPUTMAMM  PEIIEHUS  OCHOBHBIX  THUMOB  3ajay;
(GOpMHUpOBAHME  yMEHUS  TMPOBOJAUTH  HECJOXKHBIE  JOKA3aTEIbHbBIE
pacCcyKICHUST B XOJE PEUICHHS CTEPEOMETPUUYECKMX 331a4 W 33434 C
OPAKTUYECKUM COJIEPKAaHUEM;

o Pa3BUTUE  MHTCUIEKTYAJbHBIX WM TBOPYECKUX  CHOCOOHOCTEH
oOydarolmmxcs, MO3HABATEIIBHOH  AKTUBHOCTH,  WCCIIECI0OBATEIIbCKUX
YMEHUHN, KPUTUUHOCTU MBILLICHHUSI,



o (opmupoBaHue (yHKIMOHATBHOM rPaMOTHOCTH, PENEBAHTHOM
FEOMETPUM. YMEHHE PACllO3HABATh MPOSBICHUS TE€OMETPUYECCKHUX
NOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HECHHBIX
CUTyalUusiX U NPH M3YYECHUM OPYTHX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEN W 3aKOHOMEpPHOCTEH, (HOpPMyIHMpOBaTH WX Ha SA3BIKE
TEOMETPHN U CO3/1aBATh TEOMETPHUUECCKHE MOJENH, MPUMEHATE OCBOCHHBIN
TrEOMETPUYECKUI anmnapar AJis PEUICHUs NPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH U OLICHUBATH MOJTy YCHHBIE PE3YJIBTATHI.

OTIMYUTENBEHOW OCOOEHHOCTBIO MPOTPAMMBI SIBIISIETCSl BKJIKOYEHHE B KYpC
CTEPEOMETPUM B HayaJle €ro M3y4YeHUs 3a/Jay, pPEUIacMbIX HAa YPOBHE
WHTYUTHUBHOTO MO3HAHWSI, U ONPEACIEHHBIM 00Pa3oM OpraHu30oBaHHas padoTa Hajl
HUMH, YTO CHOOCOOCTBYIOT PA3BHTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBILUICHHS, CTUMYJUPYET MPOTEKAHWE MHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K
JAJBHENIIEMY U3YYCHUTO ITPEIMETA.

[IpeanodreHne OTAAETCSA HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHUS, TO
€CThb TCOPETHUYECKUE 3HAHWS MMCEIOT B CBOECH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
NPAKTUYECKON AEATENbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yyanmxcs B Kypce CTEPEOMETPHUM MPOBOJIMTCS 3a CYET PEIICHUS 3a1ad Ha
CO3/IaHME  NPOCTPAHCTBEHHBIX OOpa3oB M 334a4 Ha  ONEPUPOBAHUE
NPOCTPAHCTBEHHBIMH OOpazamu. Co3naHue oOpasa NPOBOAWUTCA € OMOPOW Ha
HAIrMSAHOCTh, & ONEPUpPOBaHME O0pa3oM — B  YCIOBUSAX OTBICYCHHS OT
HATJTAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 HCXOIHOTO COACPKaHMSI.

OcHOBHBIE coaepKaTenbHble JIMHUKA Kypca «l'eomerpum» B 10—11 kimaccax:
«MHororpaHHukny, «IIpsambie 1 IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalleHus»,
«BekTopel 1 KOOpAMHATHL B MPOCTPaHCTBE». DOPMHUPOBAHHE JIOTHUECKAX YMEHUIMA
paclpeaenseTcss HE TOJbKO MO COIAEPXKATEIBHBIM JIMHUSIM, HO M 1O ToJam
00y4eHHs Ha YPOBHE CPEHErO O0IIEro 00pa30BaHUsI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOUICE MPEAMETHBIM PpE3YJIbTaTaM
OCBOCHMsl paboyeil mporpamMmbl, pPacHpelcNéHHbBIM 10 TroAaM O0yueHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJICHUE TIECOMETPUUYECCKUMHU
NOHATUSIMA W HABBIKAMH OCYILIECTBISIOCH NOCIEA0BATENBHO U OCTYNATENbHO, C
COOJIFOICHAEM MPUHIUIA MTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKIOYAJIUCH B
OOLIyI0 CUCTEMY T€OMETPUYECCKUX MPEACTABJICHUNA OOYydYarOMXCs, paclmpss U
yrayOnss €€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomerpun oTBOIMTCA 2 4yaca B HeAemro B 10 knacce u 1 yac B
Heaento B 11 kimacce, Bcero 3a iBa roaa o0ydyenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMmbIe M MJI0OCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CTEepeoMeTpun. Touka, npsMas, IUIOCKOCT,
npOCTpaHCTBO. [IoHATHE 00 aKCHOMATMYECKOM TMOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIACACTBUS U3 HUX.

B3anmHOe pacrnoyiooKeHWE MPAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
napajuieJIbHele M CKpeluBaronecs Imnpsmele. [lapaimensHOCTs NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE. MApaJUIEIAbHBIE TMPSAMBIE B  IPOCTPAHCTBE,
[apajuIeIbBHOCTE TPEX MPAMBIX; MapPAIEIbHOCTh MPAMONA M IUIOCKOCTH. YTIIBI C
COHANPAaBIEHHBIMA CTOPOHAMHM, VIO MEXKAY MOPAMBIMA B IPOCTPAHCTBE.
[TapauieibHOCTH TUTIOCKOCTEMN: rnapauieIbHbIE IJTIOCKOCTH, CBOMCTBA
NapaJuIETbHBIX  TUIOCKOCTEH. [lpocTeifiime mnpocTpaHCTBEHHBIE (PUIYypHl Ha
IUIOCKOCTH: TETPa’Ip, KyO, MapajiesICnune; MOCTPOCHUE CEUEHHIA.

[leprieHAUKYAAPHOCTE MPSAMOM M TUIOCKOCTH: MEPIEHAUKYJISPHBIE MPAMBIE B
IPOCTPAHCTBE, NPAMBIC MapAIENBHbIE W MEPHEHAUKYJISIPHBIE K IHIOCKOCTH,
MPU3HAK NEPHEHANKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOM
MEPIEHINKYJISIPHON TUIOCKOCTH. YTUIBI B IMPOCTPAHCTBE. YrOJI MEKAY MNPIMON U
IUIOCKOCTBIO;,  JIBYTPAHHBI  YrOJ, JWHEHHBIA yroj ABYTPAaHHOrO  yIJia.
IleprieHAUKY AP U HAKIIOHHBIE. PACCTOSHAE OT TOYKU 0 MIIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM A0  TMJIOCKOCTH, NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
[lepieHAUKYIAPHOCTE  IUIOCKOCTEW:  MPHU3HAK  IEPHEHIUMKYJSIPHOCTH — JABYX
IJIOCKOCTEN. Teopema o TpPEX MepIeH IUKYJIsIpax.

MHoOrorpaHHuKHu

IToHsATHE MHOTrOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHUKA, BBIIYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKA MHOrorpasHuka. [Ipusma: n-yronaeHas
OpHU3Ma; TPAHU U OCHOBaHWS MPHU3MBL, MpsMas U HAKIOHHAs TPHU3MbL, OOKOBas U
ITOJTHAs ITOBEPXHOCTH IIPU3MBIL. [Tapannenenunen, MPAMOYTOJIbHBII
napajuieJienunen U ero csoicra. [lupamupa: n-yronpHasd nupamuga, rpaHd U
OCHOBaHUE MUPaMUbl;, OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMM/IbL, PABUIIBHAS U
yCCUYEHHAs MHUpaMUa. OJEMEHTBl TOpu3Mbl M nupamuasl.  [IpaBuiibHBIE
MHOTOTPAHHUKU: MMOHATUE MPABUIIBHOIO MHOTOIPAHHHUKA, MpaBWIbHAs MpHA3Ma U
[paBAJIbHAsA TMpaMHA;, NpPaBUJIbHAs TPEYroJibHas MNUpaMUAa W TPaBUIIBHBIN
terpadap, KyO. IlpeacraBieHne O NpaBWIBHBIX MHOTOIPAHHUKAX: OKTAdP,
noaeKasap ¥ uxocasxap. CeyeHust NPU3Mbl A IAPAMHAIBI.

CuMMeTpUss B NPOCTPAHCTBE. CHUMMETPHAS OTHOCHUTEIBHO TOYKH, MPSAMOW,
IUIOCKOCTA.  OJIEMEHTBl CUMMETPHUM B NHPAMHAJAAX, NAPALICICIMIENAX,
MPABUAJIBHBIX MHOTOTPAHHHKAX.



BbluricieHue 3JEMEHTOB MHOTOIPAHHUKOB. pé&Opa, OWaroHaJ, YIJIbL.
[Tnomaae OOKOBOH MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBI,
IIONIalb OCHOBaHWH, TeopeMa O OOKOBOH MOBEPXHOCTH MPSAMOA NPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTM W TMOBEPXHOCTH MNPABWIBLHOM MUPAMHUIBL,
TeopeMa O IUIomAaAu yceuéHHOHW mupamuabl. [lonste 00 o0bEmMe. OO0BEM
MUPaMUbL, TPU3MBI.

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

11 KVIACC

Tesa Bpaiwuenust

[unuaapuyueckas MOBEPXHOCT, oOpazyromme LWJIAH IPHYECKOM
MOBEPXHOCTH, OCh [WIMHIPUYECCKOM mMOBepXxHOCTU. [lunmHap: ocHoOBaHWsS U
OOKOBasi MOBEPXHOCTh, OOpasyroiias W OChb, IJIOMAAb OOKOBOW W TOJHOM
MOBEPXHOCTH.

Konndeckass moBepxHOCTh, 00pa3yrolIMe KOHWYECKON MOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOW MOBEPXHOCTH. KOHYC: OCHOBaHME M BEpIIMHA, 00pa3yromas
U OCh, IUIOMAAr OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUEHHBIA KOHYC:
00pa3yoIIKE U BBICOTA, OCHOBAHUS W OOKOBAs MIOBEPXHOCTb.

Cdepa v map: UEHTP, paauyc, AUAMETP, IJIOMIAJb MOBEPXHOCTU CREpHI.
BzaumHoe pacnonoxenne chepbl U MIOCKOCTH; KacaTellbHas TUIOCKOCTh K cepe;
I0WaabL CHEPHI.

HzoOpaskeHue Ten BpallieHHs Ha TIIOCKOCTU. Pa3BEpTKa IIMJIMHIpA U KOHYCA.

KoMmOuHanum Ten BpamieHUss ©W  MHOTOIPAaHHUKOB. MHOTOrpPaHHUK,
ONMUCAHHBIA OKOJIO c(ephl, cdepa, BNUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalICHUSI.

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

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

Ceuennss mwmMHApa (MAPAUIETBHO M TNEPHEHAUKYJSIPHO OCH), CEYEHUS
KOHyca (MapajuieIbHOE OCHOBAHWIO M MPOXOJAIICE YEPE3 BEPLIMHY), CCUCHUS
apa.

BekTopbl M KOOPAUMHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B MPOCTPAHCTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOPA HA YKMCIO0. Pa3noskeHUe BEKTOPA MO TPEM HEKOMILTAHAPHBIM
BekTopaM. llpaBuno mapamenenunena. PewmeHue 3amay, CBA3AHHBIX  C
NPUMEHEHUEM TpaBWJI ACUCTBUA ¢ BekTopamu. [IpsiMoyrojbHas cucrema



KoopavHar B mnpoctpaHcTBe. KoopamHarel BekTopa. [lpocreiimme 3amaun B
KOOpAMHATax. YTojl MexAy Bekropamu. CKalsspHOE MPOU3BEACHUE BEKTOPOB.
BrelunciieHue yrioB Mexay MPsSMBIMEA U MIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIMA
METOJI IPY PELIEHNN TEOMETPUUCCKHUX 3a1ay.



IHHJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS MNPOrpaMMbl  y4eOHOTO MpEaMeETa
«MaremaTrhka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranme:

c(hOPMUPOBAHHOCTHIO IPAKIAHCKOM MO3UIMK 00YyHaIOIEr0Cs KaK aKTUBHOTO
U OTBETCTBEHHOIO YJ€HA POCCHHMCKOro OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUUYECKUX OCHOBAaX (DYHKIIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBJICHUH,
OpoUEeAyp TpPakIaHCKOro oOuiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU WHCTUTYTAMU B COOTBETCTBUM C HX
(OYHKIMSIMU U HA3HAYCHUEM.,

IHaTpuoTH4yeckoe BOCMIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCHICKON rpakIaHCKOM UICHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY Y HACTOALIEMY POCCUMCKONM MAaTEMATUKHU, IEHHOCTHBIM OTHOLLICHUEM K
JOCTHKEHUAM POCCUHMCKAX MATEMATUKOB U POCCUICKOA MATEMATUYECKOMN LIKOJIBI,
K HWCIMOJBb30BAHUIO 3TUX JOCTWXKEHUWA B JPYrvUX HAyKax, TEXHOJIOTUSX, cepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEM POCCHUICKOTO Hapoaa,
c(hOPMUPOBAHHOCTHID  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOrO  MOBEACHMUS,
CBSI3aHHOIO C MPAKTUYECCKAM IMPUMEHEHUEM JOCTHXKCHUI HAYKU U IEITEIBHOCTHIO
YU4EHOT0; OCO3HAHUEM JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOTO Oy ayLIEro.

JCcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLLICHUEM K MUPY, BKIHOYAs 3CTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3ajaad4, PELICHAT, PacCy>KICHUI,
BOCIIPUUMUYMBOCTBIO K MATEMATHUYECKUM ACIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Du3H4yecKoe BOCIUTAHUE:

c()OPMUPOBAHHOCTHI0 YMEHHS MPUMEHATH MATEMaTUYECKUE 3HAHUS B
UHTEPECAX 30pOBOTO U 0€30MacHOro o0pasa >KMU3HU, OTBETCTBECHHOTO OTHOLICHUS
K CBOEMY 3J0POBBIO (3I0POBOE MHUTAHHME, COANIAHCUPOBAHHBIN PEKUM 3aHATHNA U

OTIbIXA, perymsipHas dusnyeckas AKTUBHOCT ), (pU3NYECKOTO
COBEPIICHCTBOBAHUS, npu 3aHSITHSIX CHOPTHBHO-03I0POBUTEILHOM
JESTENBHOCTBIO.

TpyaoBoe BocnuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHWUEM IIEHHOCTHU TPYIOIIOOUS; UHTEPECOM K
pa3nuuHbiM  chepaMm  NpOo(ECCHOHAILHOW  EATEIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOM U €€ MPUIOKCHHUSIMHU, YMEHHEM COBEpLIATh OCO3HAHHBINA BHIOOD
Oynymed mnpodeccu W Ppeaqu30BbIBaTh COOCTBCHHBIC JKU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBKDO K  MaTE€MaTHYeCKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 HA TPOTHKCHWH BCEH JKM3HU, TOTOBHOCTHIO K AKTUBHOMY
y4acCTHIO B PEIICHUH MPAKTUUYECKUX 3a/1a4 MAaTeMaTHIeCKOM HAPaBICHHOCTH.

IKOJIOTHIEeCKOE BOCIUTAHHUE:

Cc(hOPMUPOBAHHOCTHIO JKOJOTHYECKONW KYJIBTYpPhl, TOHUMAHUEM BIIUSHUS
COLMATTbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COIMAIBHOMN
Cpelbl, OCO3HAaHMEM TJ00ANBHOTO  XapakTepa OSKOJOTHYECKMX MPOoOJeM;
OpHCHTaIMEl Ha NMPUMECHEHHWE MaTeMAaTWUCCKWX 3HAHWM AJid PEUICHWs 3a1ad B
o0nacTi OKpy’Kawllei cpeapl, TJIaHUPOBAHWS TMOCTYNKOB M OIICHKH WX
BO3MO>KHBIX MOCIIEACTBH TSl OKPYIKAOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKM W  OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAaHHEM
MaTeMaTHUECKON Hayku Kak c(epbl YeIOBEUECKOM AEATEIbHOCTH, 3TaloB €€
Pa3BUTHS M 3HAYMMOCTHM JUIS PA3BUTUS IMBWIIM3AIMM, OBJAJACHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJbTYpOM Kak CpEICTBOM TIO3HAHWUS MHPA,
TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYI) W MCCIIECAOBATEIbCKYIO AEATEIBHOCTh
WHAWBHUIYAJIBHO W B TPYIITIE.

METAIPEJMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yJIbTaTBl OCBOCHMS MPOTPAMMBI YYeOHOTO MPEAMETa
«MaremaTuka XapaKTePU3YOTCS OBJIAJICHUEM YHUBEPCATBHBIMU
NO3HAGAMENbHOIMU  OCTICMBUAMY,  YVHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeticmausivMUL, YHUBEPCANLHBIMU Pe2YISIMUSHBIMU OeTHCMEUSIMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmeusi,  0Oecnedusaom
Gpopmuposarue 0OA3068blX  KOCHUMUBHBIX NPOYECCO8 0OYHAWUXcs (oceoenue
MEMOO08  NO3HAHUSL  OKPYJICAIOu eco  Mupd;,  NPUMEHeHUue  J02UYeCKUX,
UCCIE00BAMENbCKUX Onepayutl, ymeHuti pabomams ¢ ungopmayueii).

ba3osble Jjornyeckue aeiicreus:

e BBISBJIATh U XapAKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKH MATEMATUYECKIX
OOBEKTOB, TMOHSATHI, OTHOLICHWA MEXIy NOHATHIMH, (POPMYITUPOBATH
ONpEACTICHUS]  NOHSTHN, YCTAHABIMBATH CYUICCTBEHHBIM  MPHU3HAK
KIacCU(pUKalMy, OCHOBAHMS i OOOOIICHHMS W CPABHEHUS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATh, (POPMYJMPOBATH W  NPeoOpa3OBbIBATh  CYKICHUS:
YTBEPAUTENbHBIE W OTPULATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIHWE,
YCIIOBHBIC,

e BBISBIATH  MATEMATUYECKHME  3aKOHOMEDHOCTH,  B3aUMOCBSI3M W
OPOTUBOpPEUMs B (aKTax, AAHHBIX, HAONIONCHUAX W YTBEPKIACHUSIX;



npejiaratb  KpUTEpUM I BBISIBJICHUS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

e JIENIaTh BBIBOABI C HKCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACTYKTHUBHBIX W
MHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIIFOUYCHUH 110 aHAJIOTHH,

e TPOBOAWTH CaMOCTOSITENIBHO JOKA3aTellbCTBA  MATEMATHYECKUAX
YTBEPKACHHUNA (TPSAMBIE W OT TPOTUBHOTO), BBICTPAUBATh APTYMEHTALMIO,
OPUBOIUTE MPUMEPHl WM KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KICHHSI U BBIBOJIBI,

e BbIOMpaTh crnoco0 pemeHus y4deOHOM 3ahauu (CpPaBHUBATh HECKOJBKO
BApHAHTOB pEUICHHs, BbIOMpaTk HauOoJee MNOAXOAAMMA C YUYETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBbie uccienoBarenbckue aeiicTBus:

e HWCHOJB30BATh BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHUS,
(opMyMpOBaTh BONPOCHI, (PUKCUPYIOUIME NPOTHBOPEYHE, MPOOJIEMY,
YCTaHAB/IMBATh  MCKOMOE€ M  JaHHOe, (OPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE,

e TPOBOAWTH CaMOCTOSITENTEHO CIUTAHUPOBAHHbIiA SKCIIEPUMEHT,
UCCIICIOBAHUE MO YCTAaHOBJIEHUK) OCOOEHHOCTEH MaTeMaTU4eCKOro
00BbEKTa, SBIICHUS, TPOLECCA, BBISBICHUID 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMHU, IPOLIECCAMH,

e CAMOCTOSTENBHO (POPMYIUPOBATH OOOOMICHNUS U BBIBOJIBI IO PE3YJIbTATAM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BEIBOJOB M 0000IIEHWIA;

e TMPOTHO3MPOBATh BO3MOXKHOE PA3BHTHE NPOLECCA, a TAKKE BBIABUIATH
IPEINOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ naopmanmueii:

e BBIABJIATh ACPUIMATHEI MHPOPMALMH, NAHHBIX, HEOOXOAMMBIX JJIsi OTBETA
Ha BOIPOC W AJIs PELIEHUS 3a]a4H,

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

e CTPYKTYypUpOBaTh MH(OPMALHKIO, TPEACTABIIATH €€ B PAIMYHBIX (PopMax,
WLTIOCTPUPOBATH IPaPpUUECKH,

e OILICHWBATH HaAEKHOCTh uH(popMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2)  VuugepcanvHvie  KOMMYHUKAMUGHble  Oeiicmaus,  obecnequsarom

ChOPpMUPOBAHHOCHTIL COYUANLHBIX HUBLIKOG 0OYYAIOUJUXCH.

O01menne:



BOCIPUHUMATh H  (OPMYJIMPOBATh CYXKIEHUST B COOTBETCTBUU C
YCIIOBUSIMU M LIETSIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO
TOYKY 3PEHMSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
XOJly PELICHUS 3aJa4l, KOMMEHTHUPOBATH IMOJTYYCHHBIN PE3ybTaT;

B X07€ 00CYKICHHS 3a1aBaTh BOITPOCHI IO CYIIECTBY OOCYXKAAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a/1a4M, BBICKA3bIBATh WJICH, HALICICHHBIC HA TMIOMCK
PELICHUS, COMOCTABISATH CBOM CYXKICHUS C CYXXKICHHSMH JIPYyTHX
YYaCTHUKOB AMAJIOra, OOHAPYKMBaTh PA3IM4Me W CXOJCTBO IMO3WLMH; B
KOPPEKTHOH opmMe GOpMYyIUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,
OPEACTABNIATh  PE3yJbTAaThl  PEUICHHMs — 33Ja4d,  OKCIICPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTAa,  CAMOCTOATENBHO  BbIOMparh  (hopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAMN U OCOOEHHOCTEN ay IUTOPHH.

CoTpyaHH4€eCTBO:

3)

NOHAMATh W WCMHOJB30BaTh  MPEUMYINECTBA  KOMAHAHOM W
WHAMBHIYJIBHON pabOThI MPU PEIIEHUH YUEOHBIX 3a/1a4; MPUHUMATH 11EJTb
COBMECTHOM JACATENBbHOCTH, IUJIAHMPOBATh OPraHHU3alMI0 COBMECTHOH
padoThI, pacpeensaTh BUABI pad0oT, AOrOBAPUBATHLCS, OOCYKIaTh MPOLIECC
1 pe3yJibTar padboThl; 0000IATh MHEHUS HECKOJBKHX JTFOJIEH;
y4acTBOBATh B TPYNNOBBIX (popMax padoThl (00CyxkAcHUS, 0OOMEH MHEHUIA,
«MO3rOBBIE WITYPMB» W WHBIC), BBINOJHITH CBOK 4YacTh pabOTBl M
KOOPAVMHHUPOBaTh CBOWM JCHCTBUS C JPYTMMH WIECHAMH KOMAaH/bI,
OLICHWBATh KA4Y€CTBO CBOETO BKJIAJA B OOWIMNA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYACTHUKAMK B3aUMOJICHCTBUSI.

Vuusepcanvnvie  pecynammuenvie  Oeiicmsus, obecneyusaiom

Gpopmuposarue cMblCIOBbIX YCMAHOBOK U JICUSHEHHBIX HABBIKO8 TUYHOCHIU.
Camoopranusanusi:

COCTaBJIATH IJ1aH, AITOPUTM PELICHUS 33/1a491, BHIOMPATh CIIOCOO PEIIEHUS
C Y4ETOM UMEIOIIHXCS PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEN,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUI C YU4ETOM HOBOM
uH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMU TMO3HABATCILHOU pedaekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JECHCTBUNA W MBICIUTENBHBIX MPOLECCOB, UX PE3YJILTATOB,
BJIAJACTh CHOCO0AMU  CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M
pe3yabpTara pEuIeHUs MaTEMATHUYECKOM 3a/1a4u,

NPEABUACTh TPYTHOCTH, KOTOPHIE MOTYT BO3HMKHYTH TPH PEIICHUH
3@/1a4d, BHOCHTh KODPEKTUBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMICHHBIX OITUOOK, BHISIBJICHHBIX TPYHOCTEH;



e OIEHUBATh COOTBETCTBUE PE3YJIbTaTa WEIH W YCIOBUSM, OOBICHSThH
MPUYUHBI TOCTHKCHHUS WM HEAOCTIXKCHHS PE3YJIbTATOB ACATEIBLHOCTH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

OnepupoBaTh MOHITHIIMH: TOUKA, TPSAMAs, MJIOCKOCTb.

[IpUMEHITE aKCMOMBI CTEPEOMETPUU W CICICTBUS M3 HHUX NPH PEUICHUU
TrEOMETPUYECKUX 331a4.

OnepupoBaTh NOHATUAMU: MAPAIIETIBHOCTh U IEPIEHANKYJIIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccupuuupoBare B3auMHOE PAaCIONOXKEHUE NPSIMBIX W IJIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATHSMM: JBYTPAHHBIA YroJl, TPAHW JABYIPAHHOTO VI,
peOpo OBYTrPaHHOIO yrja; JIMHECHHBIA yTroJ JBYIPAHHOrO YIJIa, rpaaycHas Mepa
JBYTPAHHOTO YTIJIa.

OnepupoBarh NOHSTHUSMH. MHOTOTPAHHMK, BBIMYKIbIA W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTBl MHOTOTPAHHUKA, TPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBath OCHOBHBIE BHAB MHOTOIPAHHUKOB (MHApamMUAd;, NPHU3MA,
OPSIMOYTOJIBHBIN MapaJeNienune, Ky0).

Knaccupuuupoare ~ MHOTOTpDaHHUKM,  BbIOMpass ~ OCHOBaHUS  JUId
KIacCU(UKauuy (BBIMYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH, MPABUJIBHBIC
MHOTOTPaHHHUKH; PSMBIE U HAKJIOHHBIE MPU3MBbI, MAPAIICIICTIAIEBI ).

OnepupoBaTh MOHITHIIMH: CEKYILIAs IITOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIMIIBI TOCTPOEHUS CEUEHM, UCMOJIBb3YSI METO CJIEOB.

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

Pemare 3a7aun Ha HAXOXKAECHUE TEOMETPUUYECKUX BEJIMYMH 1O 0OpaslaM Win
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIUICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSIHUA MEXIYy ABYMS
TOYKAMHM, OT TOYKM JO0 TMPSAMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMUCS TPSIMBIMH.

Pemare 3a7aun Ha HAXOXKAECHUE TEOMETPUUYECKUX BEJIMYMH 1O 0OpaslaM Win
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIUICHUH
CTAHJAPTHBIX MAaTEMAaTMYEeCKMX 33Ja4 HA BBIYHACICHUE YIJIOB  MEXKIY
CKPEIIMBAIIMMUCS MTPSIMBIMH, MEXKIY MPAMOA M  IJIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, IByTPAHHBIX YIJIOB.



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

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

W3Bnekarb, mnpeoOpa3oBeiBaTh M HMHTEPOPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEkKAX U
PHCYHKAX.

[IpuMeHITh TeOMETPUYECKUE (PAKTBI Uil PEIIEHHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOIAraronX HECKOJIBKO [IArOB PEIIEHUS, ECIIA YCIOBHAS TPUMEHEHUS
3a/1aHkbl B SIBHOH (hopMme.

[IpuMeHsaT  MpOCTEHIIME MPOrPaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PELICHUU CTEPEOMETPUUECCKUX 331a4.

[IpyBOIMTE MPUMEPBI MATEMATHUYECCKUX 3aKOHOMEPHOCTEH B TPUPOIE W
YKU3HU, PaCliO3HABATh MPOSIBICHAE 3aKOHOB T€OMETPHHN B UCKYCCTBE.

[IpUMEHTh MONYYECHHBIE 3HAHUS HAa MPAKTUKE. AHAIM3WPOBATH PEATTbHBIC
CUTyallud W TPUMEHATH W3YUYEHHBIC TOHSATHS B TMPOLECCE IMOUCKA PEIICHUS
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJEMBI, MOJAECIUPOBATh PEalbHBIC
CUTyallud Ha S3BIKE TEOMETPUM, WCCIEAOBATh MMOCTPOCHHBIE MOJEIH C
MCIOJb30BAHUEM TEOMETPUUYECKUX MTOHATHI U TEOPEM, ammapara anreOpsl; pelarhb
NPAKTUYECKUAE 33/1a4H, CBSI3aHHBIE C HAXOKICHUEM I€OMETPUUECKUX BEJIMYMH.

11 KVIACC

OnepupoBarh MOHITUSMHU. IUJIMHAPUYECKAs MOBEPXHOCTb, 0Opa3yIoLIKe
OWIMHAPUYECKOM  MOBEPXHOCTH,  IWIMHAP,  KOHMYECKas  MOBEPXHOCTb,
00pazyonme KOHMUECKOH MOBEPXHOCTHU, KOHYC; chepuueckas moBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYUYEHUS TET BPALLEHUSI.

KiaccugunupoBars B3aMMHOE PaclofIOKEHHUE CPEPhI U MITOCKOCTH.

OnepupoBarh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIAPOBO# COW, OCHOBAHUE IIAPOBOrO CJIOS, BHICOTA LIAPOBOTO CJIOS;
IIIAPOBON CEKTOP.

Bbruncnate  00bEMBI M TUIOIIAAM  TOBEPXHOCTEH  TEJ  BpallCHUS,
reOMETPUUECKUX TEJ C MPUMEHEHUEM (POPMYJL.

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

BbIUMcisITh COOTHOLICHUS MEXKIY TUIOMIAJSMU MOBEPXHOCTEH W 00bEMaMu
MOJOOHBIX TEJL.



Hzobpaxkate u3ydaemble (QUIYPbl OT PYKH H C MNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX MHCTPYMEHTOB.

BBINONMHATE (BBIHOCHBIE) MJTOCKUE YEPTEKU U3 PUCYHKOB MIPOCTBIX OOBEMHBIX
(Guryp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJI BPALLICHHUS.

W3Bnekarb, HMHTEPOPETUPOBATH W MPEoOpa3oBBIBATh HH(POPMALMIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEkKAX U
PUCYHKAX.

OnepupoBarhb MOHATUEM BEKTOP B MTPOCTPAHCTBE.

BeINONHATE  NEWCTBUSA  CIHOKEHHS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHS BEKTOPA HA YMCIIO, OOBICHSITH, KAKUMHU CBOWCTBAMU OHHM O0JIaAk0T.

[IpuMeHATH NMPaBUIIO NTapaUIeIeUIEA.

OnepupoBarb NOHATHIME: JIEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, VIOI MEXKAY
BEKTOPaMH, CKIIIPHOE MPOU3BEIEHAE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

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

3aznaBarh IUIOCKOCTh YPABHEHUEM B ICKAPTOBOI CUCTEME KOOPAUHAT.

[IpuMeHITh TeOMETPUYECKUE (PAKTBI Uil PEIIEHHUS CTEPEOMETPUUYECKUX
3a7a4, NPEANOIararoluX HECKOJIBKO IAaroB PELICHUs, €CIIA YCIIOBHS IPUMEHEHU S
3a/1aHkbl B SIBHOH (hopMme.

Pewrare nmpocreiiine reoMeTprUYECKUE 3a1a4d Ha NPUMEHEHHUE BEKTOPHO-
KOOPIMHATHOTO METOA.

Pemrare 3amayn Ha AOKAa3arejibCTBO MATEMATHYECKMX OTHOILUICHWH U
HAXOKICHUE TEOMETPHUECKHAX BEIMYMH MO 00pa3naM WIH aJrOpUTMaM, MPUMEHSIS
U3BECTHBIE METObI IPH PELLIEHUH CTAHAAPTHBIX MATEMATHYECKUAX 3a/1a4.

[IpuMeHsATs  mpocTEdIline NOPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IPU PELIEHUHU CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTE NpPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKA3HU, PACIIO3HABATE NPOSIBIIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyuMeHATh MONYYEHHBIE 3HAHWA HA IPAKTHKE. AHATU3UPOBATH PEAIBHBIC
CUTYallMd W TPUMEHATH W3YUYCHHBIC NOHATHUA B IPOLECCE IMOUCKA PEIICHUs
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJEMBI, MOJAECIUPOBATh PEalbHBIC
CUTyalluh Ha sA3bIKE TEOMETPUHU, HCCIENAOBATh IIOCTPOEHHBIE MOJEINA C
MCIOJb30BAHUEM TEOMETPUUYECKUX MTOHATHI U TEOPEM, ammapara anreOpsl; pelarhb
[IPAKTUYECKUE 3a0a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BETUYMH.



TEMATHUYECKOE INTAHUPOBAHUE
10 KJTACC

KoaunuyectBo uacos DJeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudpossbie)
Kontpoabubie | IIpakTHueckne
n/n NPOrpamMmslI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
1 BBeneHue B crepeoMeTpHIO 10
5 [IpsiMble ¥ MIOCKOCTH B TPOCTPAHCTBE. 12 |
ITapannenbHOCTD NPSMBIX U TIOCKOCTEH
3 IlepneHauKyISPHOCTD NPSMBIX U 12
IJIOCKOCTEN
4 Yrel MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpeHUe: ceueHusi, paCCTOSHUS U yIJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 68 5 0




11 KVIACC

KoaunuyectBo uacos DJIeKTPOHHbBIE

HaumeHnoBaHue pa3aesioB 1 TeM uudposbIe
Ne n/m P Kontpoabubie | IIpakTHueckne (mupp )

NPOrpamMmslI Bcero o0pa3oBaTe/ibHbIE

padoTbI padoThI
pecypcbl

Tena BpaleHus 12

OO6béMBI TEN 5 1

BekTopsl 1 KOOPAMHATEI B IPOCTPAHCTBE 10 1

[TosTOpenue, obobImeHue, 7 !

CUCTeMaTH3alus 3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 34 3 0




HOYPOYHOE IIJTAHUPOBAHUE
10 KJTACC

No

n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3y4YeHusd

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTe/ibHbBIE

pecypchl

OCHOBHBIE TTOHSITHS CTEPCOMETPUU. TOUKA,
npsiMasi, MIOCKOCTb, TPOCTPAHCTBO.
[IpaBuna n300pakeHUs] HA PUCYHKAX:
n300pakeHNs IUNIOCKOCTEH, MapaIeIbHbIX

NPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

TlonsTHs: NEPECCKaArOIMECs IIOCKOCTH,
NEPECCKAIMUECA MPAMaAa U IJIOCKOCTb

TlonsTHs: NEPECCKAIMUECA MIIOCKOCTH,
NEPECCKAIMUECA MPAMaAa U IJIOCKOCTb

3HAKOMCTBO C MHOTOIPaHHUKaMH,
n300pakeHne MHOTOTPAaHHUKOB Ha
PHCYHKaX, Ha MPOEKLUOHHBIX YePTEeKaX

HavaneHble cBenerns o kybe U mMpamMuze,
uX pa3BEpTKU U Mozaenu. CedeHus
MHOT'OIPaHHHUKOB

HavaneHble cBenerns o kybe U mMpamMuze,
uX pa3BEpTKU U Mozaenu. CedeHus
MHOT'OIPaHHHUKOB

TloHusitue 00 aKCUOMATUYECKOM
MOCTPOSHUHU CTEPEOMETPUU. AaKCHOMBI
CTePEOMETPUU U CIEACTBHS M3 HIUX




TloHsitue 00 aKCUOMATUYECKOM

8 MOCTPOEHUU CTEPEOMETPUN: aKCHOMBI
CTEPEOMETPHUU U CIENCTBUS U3 HUX
[TonsiTne 06 akCHOMAaTUYECKOM

9 MOCTPOEHUU CTEPEOMETPUN: aKCHOMBI
CTEPEOMETPHUU U CIENCTBUS U3 HUX
[TonsiTne 06 akCHOMAaTUYECKOM

10 IIOCTPOECHUU CTEPEOMETPUH. AKCUOMBI
CTEPEOMETPHUU U CIENCTBUS U3 HUX
B3anmHO€e pacnonoxeHue npsiMbIx B

1 MIPOCTPAHCTBE: MEPECEKAOLTUECS],
napajyiebHble U CKPELUBAIOINECS
npsiMble
ITapannenbHOCTL MPSIMBIX U MJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapajlIeNIbHbIE NPSIMBIE B
MPOCTPAHCTBE; NaPaIEIbLHOCTD TPEX
MPSIMBIX
ITapannenbHOCTL MPSIMBIX U MJIOCKOCTEN B

13 npoctpaHcTse: [lapannenbHOCTh NPSIMON U
MJIOCKOCTH

14 YInbl ¢ COHANPAaBJIEHHBIMU CTOPOHAMU

15 Yroa Mexay NpsIMbIMU B TPOCTPAHCTBE

16 Yroa Mexay NpsIMbIMU B TPOCTPAHCTBE

17 ITapannenbHOCTb MIOCKOCTEMN:
napajieIbHbIe MIOCKOCTH

18 CaoiicTBa mapajIeIbHBIX TUIOCKOCTEH

19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

HAa TJIOCKOCTHU: TETPa’Ap, KyO,




napauiCJICIunen

20 IToctpoenue ceuennii

21 IToctpoenue ceuenunii
KontponbHas padora no Teme "Ipsimbie u

22 TUIOCKOCTH B MMPOCTPAHCTBE.
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEH"
IlepnieHOUKY IAPHOCTD NPSAMOM U

23 MJIOCKOCTH: MEPIEHUKYJIIPHBIE NIPSIMBIE B
MIPOCTPAHCTBE

24 IIpsimble napanenapHble U
MEPNEeHAUKYJISIPHBIE K MJIOCKOCTH

25 IIpsimble napanenapHble U
MEPNEeHAUKYJISIPHBIE K MJIOCKOCTH

26 IIpusHak nepneHauKyJISIPHOCTH MPSIMOU U
MJIOCKOCTH

27 IIpusHak nepneHauKyJISIPHOCTH MPSIMOU U
MJIOCKOCTH

28 Teopema 0 npsAMOi NepIEeHAUKY ITPHOU
MJIOCKOCTH

29 Teopema o0 npsAMON NepNEeHAUKY ITPHOU
MJIOCKOCTH

30 Teopema o0 npsAMON NepNEeHAUKY ITPHOU
MJIOCKOCTH
IlepnieHOUKY ISP U HAKJIOHHBIE. PACCTOSHUE

31 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 MJIOCKOCTH

37 IlepnieHOUKY ISP U HAKJIOHHBIE. PACCTOSHUE

OT TOYKH OO0 IJIIOCKOCTH, paCCTOAHUE OT




MPsIMOM 10 TWIOCKOCTHU

IlepneHauKyJIAp U HAKJIOHHBIE. PACCTOSTHUE

33 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TWIOCKOCTHU
IlepnieHOUKY ISP U HAKJIOHHBIE. PACCTOSHUE

34 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TWIOCKOCTHU

35 YTInbl B IPOCTPAHCTBE: YIOJ MEXIY
MPSIMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroJ, JTUHEHHBIN yrou
ABYTPAHHOIO yIia

37 JIByrpaHHBIN yroJ, JUHEHHBIN yrou
ABYTPAHHOIO yIia
IlepnieHOUKY IAPHOCTD MIIOCKOCTEN:

38 MPU3HAK MEPIECHAUKYJIAPHOCTU IBYX
IJIOCKOCTEN
IlepnieHOUKY IAPHOCTD MIIOCKOCTEN:

39 MPU3HAK MEPIECHAUKYJIAPHOCTU IBYX
IJIOCKOCTEN
IlepnieHOUKY IAPHOCTD MIIOCKOCTEN:

40 MPU3HAK MEPIECHAUKYJIAPHOCTU IBYX
IJIOCKOCTEN

41 TeopemMa 0 TpEX NepNeHINKYIAPax

42 TeopemMa 0 TpEX NepNeHINKYIAPax

43 TeopemMa 0 TpEX NepNeHINKYIAPax
KonTponpHas pabora mo temam

44 "IleprnieH UKy ISIPHOCTD MPSIMBIX U

riockocTe" u "Vriel Mexny NpsMbIMU U




IJIOCKOCTAMU"

45

TlonsTie MHOTI'OrpaHHUKaA, OCHOBHBIC
SJIEMCHTBI MHOTOI'paHHHKA, BBIITYKJIBIC U
HEBBIITY KJIBIE MHOTOI'PAHHUKH, paBBépTKa
MHOTr'OrpaHHUKa

46

IIpusma: n-yrospHas Npu3Ma; rpaHu U
OCHOBAHMS IPU3MBI, MIPsiMasi U HAKJIOHHAs
NPU3MBbI, OOKOBas M MOJIHAS TIOBEPXHOCTh
MIPU3MBI

47

ITapannenenunen, npsiMOyrOJbHBIN
napajiesienunes U ero CBoicTBa

48

IIupamuna: n-yronbHasi IMpaMuaa, FpaHy v
OCHOBaHUE MUPAMHIBL, OOKOBAs M MOJTHAS
MOBEPXHOCTh MMPAMUbL, IIPABUJIbHAS U
yCeUY€HHas mupaMuaa

49

[IpaBuibHBIE MHOTOTPAHHUKH: IOHATHE
NPaBHJIbHOIO MHOTOIPAHHHKA; MPaBUIbHASI
npU3Ma U MpaBUJIbHAS MUPAMUIA;
NpaBHJIbHASL TPEYTOJIbHASL TUPaAMUIA U
NPaBUJIBHBIA TETPasIp; KyO

50

IIpencrasnenue o0 NpaBUIIbHBIX
MHOTOTpaHHMKAX: OKTa3p, JOAEKadAp U
UKOCa3P.

51

CumMeTpusi B IPOCTPAHCTBE. CUMMETPHS
OTHOCHTEJILHO TOUYKH, NPSIMOH, TIOCKOCTH.
DJieMeHTbl CHMMETPUH B MUpaMUax,
napajesaenuneaax, NpaBUIbHbIX
MHOT'OIPaHHHUKAX




Brraucnenue 371eMeHTOB MHOT'OIPaHHUKOB!

> pébpa, quaroHayu, yribl !
[Tnomanes OOKOBOM MOBEPXHOCTH U MOJTHON
53 MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIIAAb !
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMON TIPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTU U
54 MIOBEPXHOCTH MPABWJIbHONW MUPAMU/IBI, !
TeopeMa O IJIOMmaIH OOKOBOI MOBEPXHOCTH
YCEUEHHON MUPAMUIbI
55 KonTponbHast pabora o Teme |
"MHororpaHHuKm"
56 [Tousitne 06 oObéMe 1
57 OOBbéM TUpaMUbI 1
58 OOBbéM TUpaMUbI 1
59 OOBbéM TUpaMUbI 1
60 OOBbéM TUpaMUbI 1
61 O06BéM npu3MbI 1
62 O06BéM npu3MbI 1
63 O06BéM npu3MbI 1
64 KonTponpHast padora mo teme "OO0BEMBI !
MHOTOTPaHHUKOB"
[TosTopenue, 0600IIeHNE CHCTeMATHU3ALIHS
65 3HaHui. [locrpoenue ceuennii B 1
MHOTOTpaHHHKE
[TosTopenue, 0600IIeHNE CHCTeMATHU3ALIHS
66 3HaHUU. BBIYMCIEHHE PACCTOSIHUI: MEXAY 1

ABYMA TOUKaMH, OT TOUKHU OO HpﬂMOI\/'IJ oT




TOYKH OO MJIIOCKOCTHU, MEKIY
CKPCHIMBAOLIUMUCS MTPAMBIMUA

67 Hrorosast koHTpOsbHAs paboTa

[TosTopenue, 0600IIeHNE CHCTeMATHU3ALIHS
3HaHUN. BBIYMCIIEHNE YIJIOB: MEXIY

68 CKPELIUBAOIIUMUCS IIPSIMBIMU, MEXKIY
NPSIMOH U TJIOCKOCTBIO, ABYTPAHHbIX
YIJIOB, YIJIOB MEXNY MJIOCKOCTAMH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoxa

Koan4yecTBo 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3y4YeHusd

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTe/ibHbBIE

pecypchl

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

Bsanmuoe pacnionoskeHue chepsl U
IUIOCKOCTH;, KacaTelbHas INIOCKOCTD K
cepe; omanb cepsl

Hzobpaskenue cdepsl, mapa Ha
mockoct. CeueHus 1mapa

unuHapuyeckast MOBEPXHOCTD,
oOpasyromne HHIHHIPUIECKON
MOBEPXHOCTHU, OCb HHHHHHpH‘{eCKOﬁ
MMOBEPXHOCTH

Hunueap: ocHOBaHMSA U OOKOBast
MOBEPXHOCTh, 00pa3yroimas u och;
I0Ia b OOKOBOH M MOJHOMN
MMOBEPXHOCTH

HzobparkeHne LUIMHIPA HA TIOCKOCTH.
Passéprka nununapa. Ceuenus

UTMH/PA (TUIOCKOCTRIO, MapauIeIbHON
WIN TIEPIICHIUKYJIIPHOM OCH LIVWJIMHAPA)

KoHuueckast noBepxHOCTh, 0Opa3yoime
KOHUYECKOU MOBEPXHOCTH, OCh U
BEPLINHA KOHUYECKOH MOBEPXHOCTH




Komnyc: ocHOBaHUE U BepLINHA,

8 oOpasyromas 1 och; MIOMAAb OOKOBOM U
MOJIHOM MTOBEPXHOCTHU
YceuéHHbII KOHYC: 00pa3yomue u

9 BBICOTA, OCHOBaHMsI U OOKOBast
MOBEPXHOCTh
HzobpakeHne KOHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca

10 (TIOCKOCTBIO, MapaJIIeIbHOMI
OCHOBAHUIO, U IJIOCKOCTBIO, POXOIALIEH
Yyepe3 BEPLINHY )

1 KombuHarus ten BpameHus u
MHOTOTPAaHHHUKOB
MHOrorpaHHuK, OUCAHHBIA OKOJIO

12 cepsr; chepa, BIHCaHHAS B
MHOTOT'PAHHHK WJIH B TEJIO BPAILEHHSI

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOWCTBa OOBEMOB TeJ

14 O0BéM HMIHHIPA, KOHYCA

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

16 CooTHOWEeHUs MEXKY TUIOIIAISIMHU
NOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEJN

17 Kontponbhas pabora mo Temam "Tena
Bpamenus" u "O6bemMbl Te"

18 BexTop Ha MIOCKOCTH U B MPOCTPAHCTBE

19 CrnoxeHue 1 BBIUUTAHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA HA YUCIIO




21

PaznoxkeHne BeKTOpa MO TPEM
HEKOMIUTaHapHbIM BekTopaM. I1pasuno
napajenenumnena

22

Peienue 3amad4, CBA3aHHBIX C
MIPUMEHEHUEM MTPaBUJI AEUCTBUH C
BEKTOpPaMH

23

IIpsiMmoyrosipHas cucteMa KOOpAUHAT B
npoctpancTee. KoopanHate! BekTopa.
IIpocreiimue 3ana4u B KOOpAUHATAX

24

VYron mexay Bektopamu. CkansipHoe
MPOU3BEICHNE BEKTOPOB

25

Brrucnenue yrios Mexay NpsiMbIMU U
MJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA NPU
peLIeHNH Te€OMETPUYECKUX 3a1a4

27

KonrponbHas pabota 1o Teme "BekTopsr
U KOOpPAMHATHI B MPOCTpaHCTBE"

28

[TosTOpeHnue, obodImeHue u
cucreMarnzauus 3HaHUi. OCHOBHBIE
¢burypsl, GakTel, TEOPEMBI Kypca
IUIAHUMETPUH

29

[TosTOpeHnue, obodImeHue u
cucreMarnzauus 3HaHUi. OCHOBHBIE
¢burypsl, GakTel, TEOPEMBI Kypca
IUIAHUMETPUH

30

[TosTOpeHnue, obodImeHue u
cUCTEMAaTH3aLs 3HAHUHI. 3amaun
TJTAHUMETPUH U METOJbI UX PEIICHHUS




[TosTOpeHnue, obodIeHune u

31 cucTeMaTu3alus 3HaHuH. 3agauu 1
TUTAHUMETPHUH U METOJIbI X PEIIEHHS
[TosTOpeHnue, obodImeHue u

37 cucreMarnzauus 3HaHUi. OCHOBHBIE !
¢burypsl, GakTel, TEOPEMBI Kypca
CTepEOMETPUH

33 Hrorosast KoHTpONBbHASA padoTa 1

34 [ToBTOpenue, obobmeHne u |
CHCTEMaTH3aLUs 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVI YYEHUKA

» Marematuka: anrebpa U Hadaia MaTeMaTH4eCKOr0 aHAJIA3a, TEOMETPHSI.
I'eomerpus, 10-11 knmaccel/ Atanacsa JI.C., bytyzos B.®., Kagomues C.b. u
apyrue, AkuuonepHoe oomectBo «M3narenbeTBo «IIpocBeieHne»

TPEHUPOBOYHBIC 3a/TaHUAS

METOINYECKHUE MATEPHAJIBI IUVIA YUUTEJIA

oudnmmoreka [IOK

HHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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