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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma y4yeOHOro kypca «I'eomerpuisty 0a30BOTO ypOBHS JUIs
oOyuvarotmuxcst 10 —11 kmaccoB pazpabotaHa Ha OCHOBE DenepanibHOro
roCyJapCTBEHHOTO0 00Pa30BATENIbHOIO CTAHJApTa CPEAHEr0 00IIero 0Opa3oBaHus,
C Y4YETOM  COBPEMEHHBIX MHPOBBIX TpPeOOBaHW, MNPEABABIAEMBIX K
MaTeMaTHYECKOMY OOpa30BaHMIO, W TPaauUUi POCCHUCKOro 00pa30BaHUSL.
Peanuzanust nporpaMmel 00€CIEYMBAET OBJIAJCHUE KITHOYEBBIMA KOMIETCHIASIMH,
COCTaBJISIFOINMMHM  OCHOBY JJIi CAMOPAa3BUTUSL M HENPEPBIBHOTO 00pa3oBaHUs,
LEJIOCTHOCTh OOLIEKYJbTYPHOTO, JTUYHOCTHOTO M IMO3HABATEIBHOTO PA3BHTHS
JUYHOCTH 00YYArOIIAXCS.

HEJIN U3YUEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca TE€OMETPUM Ha YPOBHE CPEAHEro OOMIEro
oOpazoBaHusi OOYCJIOBJIEHA NPAKTUYECKON 3HAUMMOCTBIO METAMPEAMETHBIX U
OPEIMETHBIX PE3yJIbTaTOB OOYYECHUsI T€OMETPUM B HAMPABICHUM JIMYHOCTHOTO
pa3zBuTHs oOyvarommxcs, (popMupoBaHUS (PYHKIMOHAIBHON MaTEMaTHYECKON
IPaMOTHOCTH, U3yUYEHUS APYTMX YUEOHBIX AUCUUILIMH. PazBuTiie y o0ydarommxcs
NPaBUJIBHBIX MPEACTABJCHUNA O CYIIHOCTH M MPOMCXOKACHUU TE€OMETPUUECKUX
a0cTpakiMii, COOTHOIIEHUM PEAIbHOTO M MJICAILHOTO, XapaKTepe OTPAKCHUS
MaTEMaTHYECKON HAyYKOW SABJICHWUNW MW IMPOLECCOB PEATBHOTO MHpA, MECTE
reOMETPUM B CUCTEME HAYK M POJIM MATEMATUYECKOTO MOJIEIMPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
yUalllUXCsl, a TaKkKe KaueCTB MbIIUICHUS, HEOOXOAMMBIX i aJanTaiud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTCs OMHUM M3 OA30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero o0Opa3oBaHus, TaKk Kak OOECNEYMBACT BO3MOXKHOCTh HM3YYCHHS Kak
JIUCUUIUIMH €CTECTBEHHO-HAYYHOM HANPABJICHHOCTHU, TaK U TYMaHUTAPHOM.

Jloruueckoe MbilUIeHUE, (HOPMUPYEMOE MPU M3YYCHUU OOYUYAOLIUMUCS
MNOHSATUIHBIX OCHOB N'€OMETPUHU U MOCTPOCHUU 1IETIOUKH JIOTHUECKUX YTBEPXKICHUMA
B XOJI€ PEIICHUS TEOMETPUYECKUX 33]ay, YMECHUE BBIJBUTaTh W OMPOBEPrarhb
TUIIOTE3bl HEMOCPEACTBEHHO MCIMOJIB3YIOTCS TMPU PELICHUM 3a/ay €CTECTBEHHO-
HAYYHOTO [MKJIA, B YACTHOCTHU U3 Kypca (PU3MKH.

YMEHUE OPUEHTUPOBATLCS B MPOCTPAHCTBE MIPAET CYLUIECTBEHHYIO POJIb BO
BCEX OO0NIACTSX ACATENIbHOCTU uesioBeka. OpHeHTalMs 4eIOoBeKa BO BPEMEHHU WU
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIUAIBHOrO ObiTHs, (opma
OTPKEHMS OKPY>KAIOLIET0 MUPA, YCJAOBUE YCHEIIHOTO MO3HAHWMS W aKTHBHOTO
npeoOpa3oBaHus  AEHCTBUTENBHOCTH.  ONEpUpPOBAHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEAMHSET pa3Hbie BB Y4YEOHOW W TPYAOBOW JAEATEIIBHOCTH,



SBJSIETCS. OJJHUM M3 TMPOPECCUOHATBHO BAKHBIX KA4YECTB, MOATOMY aKTyajbHA
3aja4a (popMupoBaHus y 00yHarOMMXCS MPOCTPAHCTBEHHOIO MBINUICHHUS Kak
Pa3HOBUAHOCTH OOPAa3HOrO MBIIIICHAS — CYIIECTBEHHOTO KOMIIOHEHTa B
NOJTrOTOBKE K MPAKTUYECKON AEATEIIbHOCTU TI0 MHOTMM HAMpPaBJICHUSM.

Llenb ocBoeHus mporpaMmbl yueOHOro kypca «l['eomerpusi» Ha 0OGa3zoBOM
ypoBHE 00yueHuss — 00meoOpa3oBaTesibHOE M OOWIEKYJIBTYPHOE Pa3BUTHE
oOyvaromuxcss  4epe3  0o0eclieuyeHWe  BO3MOKHOCTH ~ MPUOOPETCHHS |
WCTIOJIb30BAHUS CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHWUW W JCWCTBUH,
creun(pUIHBIX T€OMETPUM, BO3MOKHOCTH YCIIEHIHOTO MPOAOKEHUST 00pa3oBaHus
N0 CMELUATBHOCTSIM, HE CBSI3aHHBIM C MPUKJIaJHBIM UCTIOIb30BAHUEM T€OMETPUH.

[TporpaMmMa no reoMeTpud Ha 0a30BOM YPOBHE NpPEIHA3HAYEHA IS
00y4aroluXxcsi CPeIHEN LIKOJIbI, HE MCIBITHIBABIINX 3HAUYUTEIbHBIX 3aTPYIHCHUI
HA YPOBHE OCHOBHOro o0iero odpaszoBanus. Takum oOpazom, 00ydaromuecs Ha
0a30BOM YPOBHE JOJHKHBI OCBOMTH OOLIME MATEMATHUYECCKHE YMEHHS, CBS3AHHBIC
co crneuu(puKoil TeoMETpUM W HEOOXOAMMbIC MAJsi JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEKOT BO3MOKHOCTh M3YUMTh F€OMETPHIO OOJee
riy0OKO, €Clii B JalbHEHIIEM BO3HMKHET HEOOXOIMMOCTh B T'€OMETPHUUECKUX
3HaHUSAX B TPOPECCUOHATILHON AEATEILHOCTH.

JIOCTM>KEHHE 1ENM  OCBOCHHS MPOrpaMMbl  00ECIICUMBAETCS  PELICHUEM
COOTBETCTBYIOIIMX 3aAay. [IpuopuTeTHBIMM 3amadyaMd  OCBOEHHUS  Kypca
«["eomerpumn» Ha 6a30BOM ypoBHE B 10—11 Kitaccax sBISIOTCA:

o (OpMHUpPOBAHUE TMPEACTABICHUS O TCOMETPUM KaK 4YacTh MHPOBOH

KYJIbTYPBl M OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOLIUM MUPOM;

o (OpMHUpPOBAHUE TPEACTABICHUS O MHOTOIPAHHMKAX M Tejax BpalllEHUs
KaK O BO)KHEHIIMX MAaTEeMaTHYECKUX MOJIEJIAX, MO3BOJISIOUIMX OMUCHIBATH
U U3y4aTh PA3HbIC SIBJICHUS OKPYKAIOLIEr0 MUPA,;

o (opMHUpOBAaHME YMEHHS pacrno3HaBaThb Ha 4YEPTEkKaxX, MOACIHIX MU 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
paccyKICHUsT B XOJE PEUICHHs] CTEPEOMETPUYECKMX 331a4 W 33434 C
OPAKTUYECKUM COJIEPKAaHUEM;

e Pa3BUTUE  MHTCUIEKTYaIbHBIX M TBOPYECKUX  CHOCOOHOCTEH
oOyvaromuxcs, MO3HABATEIIbHOH  AKTUBHOCTH,  WCCJIEIOBATEIIbCKUX
YMEHUH, KPUTUUHOCTU MBILIICHHUSI,



o (opmupoBaHue (YHKIMOHATBHOM rPaMOTHOCTH, PENCBAHTHOM
FCOMETPUM. YMEHHE PACMO3HABATh MPOSBICHUS TEOMETPUYECCKHUX
NOHATHN, OOBEKTOB W 3aKOHOMEPHOCTEH B PEATBHBIX >KA3HECHHBIX
CUTyaUMsIX M NPH M3YYEHUW APYTHX YUYECOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEN W 3aKOHOMEpPHOCTEH, (POpPMYJIHpOBaTE WX Ha SA3BIKE
TEOMETPHN U CO3/1aBATh FTEOMETPUUECKUE MOJIENH, MPUMEHATh OCBOCHHBIN
TrEOMETPUYECKUI anmnapar Ui PELUICHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH U OLICHUBATH MMOJIYYCHHBIE PE3YJIBTATHI.

OTIMUYUTENBEHOW OCOOEHHOCTBIO TPOTPAMMBI SIBIISIETCSI BKJIKOYCHHUE B KypC
CTEPEOMETPUM B HayaJle €ro M3y4YeHWs 3a/Jay, pPEUIacMbIX HA YPOBHE
WHTYUTUBHOTO NIO3HAHMS, M ONPEACTEHHBIM 00pa30oM OpraHu3oBaHHas paboTa Hax
HUMH, YTO CHOOCOOCTBYIOT PA3BHTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBILUICHAS, CTUMYJIMPYET NPOTEKAHUE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JAJBHENIIEMY U3YUYEHUIO ITPEIMETA.

[TpeanoureHne OTAAETCS HATSAHO-KOHCTPYKTUBHOMY METOY OOy4YEHUs, TO
€CThb TCOPETHUYECKUE 3HAHUS MMEIOT B CBOECH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
NPAKTUYECKON NEATENBHOCTU. Pa3BUTME MPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
ydalmmxcs B Kypce CTEPEOMETPHM MPOBOAMTCSA 3a CUYET PEIICHUS 33434 Ha
CO3/IaHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJa4 Ha  ONCPUPOBAHHUE
NPOCTPAHCTBEHHBIMH OOpazamu. Co3naHue oOpasa NPOBOAWUTCA € OMOPOW Ha
HAIrMSAHOCTh, & ONEPUpPOBaHME O0pa3oM — B YCIOBUSAX OTBICYCHHS OT
HATJTAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 HCXOIHOTO COACPKaHMSI.

OcHOBHBIE coaepKaTenbHbIe JIMHUKA Kypca «l'eomerpum» B 10—11 kimaccax:
«MHuororpaHHukny, «IIpsamble 1 IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalleHus»,
«BekTopbl 1 KOOPAMHATHL B MPOCTPAHCTBE». DOPMUPOBAHKE JIOTHYECKAX YMEHUIMA
paclpeaenseTcss HE TOJbKO MO COIAEPXKATEIBHBIM JIMHUSIM, HO M 1O ToJam
0Oy4eHHMs Ha YPOBHE CPETHETO 00IIIEr0 0OPa30BaAHUSI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOUICE MPEAMETHBIM PpE3YJIbTaTaM
OCBOCHMsl paboyeil mporpaMmbl, pPacHpelcNéHHbBIM N0 TroAaM O0yueHwus,
CTPYKTYPUPOBAHO TakuUM OOpa3oM, 4YTOOBI OBJIAJICHUE TIECOMETPUUYECCKUMHU
NOHATHSIMA W HABBIKAMHW OCYIICCTBIISAIOCH MOCAEAOBATEIBHO U MOCTYNATENBHO, C
COOJIFOICHAEM MPUHIUIA MTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKIOYAJIUCH B
OOLIYI0 CUCTEMY T€OMETPUUYECCKMX MPEACTABICHUNA OOy4YarOMXCs, pPaclupss U
yrayOusist €€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenue reomerpumn otBoauTes 2 yaca B HeAemto 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

OCHOBHBIE ~ TIOHATHS ~ CTEpEOMETpuM. TOuka, npsMas, IUIOCKOCTH,
OpOCTpaHCTBO. [loHATHE 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. MApaJUICIbHBIE MPSAMBIE B IPOCTPAHCTBE,
[apajuIeIbBHOCTE TPEX MPAMBIX; MapPAIEIbHOCTh MPAMONA M IUIOCKOCTH. YTIIBI C
COHANPAaBJIEHHBIMA CTOPOHAMHM, YroJd MEXAY MPAMBIMA B IPOCTPAHCTBE.
[TapamienbHOCTE TUTIOCKOCTEMN: MapajuieIbHbIE IJIOCKOCTH, CBOMCTBA
NapauIeIbHBIX  TUIOCKOCTEH. [lpocreiime npoCTpaHCTBEHHbIE (QUIYpHl Ha
IUIOCKOCTH: TETPa3Ip, KyO, NapajiesICnune ], MOCTPOCHUE CCUEHHIA.

[leprieHAUKYIAPHOCTE HPAMOM M TJIIOCKOCTH: NEPIEH IUKYJIAPHBIE NIPSAMBIE B
[POCTPAHCTBE, NPAMBIC MapAIENBHbIE W MEPHEHAMKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK NEPHEHAUKYIAPHOCTH IMPIMOA M IIOCKOCTH, TEOpeMa O NpAMOM
MEPIEHIUKYJIAPHON IUIOCKOCTH. YTUIBI B IMPOCTPAHCTBE. YrOJI MEXKAY NMPIMON U
IUIOCKOCTBIO;,  JIBYTPAHHBI  YrOJ, JMHEHHBIA yroJ  ABYTPAaHHOrO  yIJia.
IleprieHAUKYIAP U HAKIIOHHBIE. PACCTOSHAE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  TMJIOCKOCTH,  NOpoeKuus  (QUIypsl  HA  IJIOCKOCTb.
IlepieHAUKYIAPHOCTE  IJIOCKOCTENW:  MPHU3HAK  MEPHEHAUMKYJSIPHOCTH  JABYX
IJIOCKOCTEN. Teopema o0 TPEX MePIEeHINKYIIIpax.

MHoOrorpaHHuKHu

IToHsATHE MHOTIOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAaHHUKA, BBIIYKJIIBIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKA MHOrorpaHHuKa. [Ipusma: n-yronpHas
OpHU3Ma; TPAHU U OCHOBaHWS MPHU3MBL, MpsMas U HAKIOHHAs TPHU3MbL, OOKOBas U
ITOJTHAs ITOBEPXHOCTH IIPU3MBIL. [Tapannenenumnen, MPAMOYTOJIbHBII
napajuieJienunen U ero csoicra. [lupamupa: n-yronpHas nupamuga, rpaHd u
OCHOBaHHUE NMUPaMUbl;, OOKOBAsl U MOJIHAS MOBEPXHOCTh MUPAMHU/IBL, PABUJIbHAS U
YCEUE€HHAs MHUpaMUA. OJIEMEHTBl TOpU3Mbl M nupamuasl.  [IpaBuiibHBIE
MHOTOTPAHHUKU: MMOHATUE MPABUIIBHOIO MHOTOIPAHHHUKA, MpaBWIbHAs MpHA3Ma U
[paBUAJIbHAsA TMpaMHA;, NpaBUJIbHAs TPEYroJibHas MHUpaMHAa W IPaBUIIbHBINA
TeTpadap, KyO. IlpeacraBieHue O NpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa3ap,
noaeKasap v uxocasdap. CeyeHus NpU3Mbl U IUPAMUAIBI.

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



BbluricieHue 3JEMEHTOB MHOTOIPAHHUKOB. péOpa, IWAroHaJH, YIJIbL.
[Tnomaae OOKOBOH MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBI,
IIONIalb OCHOBaHWH, TeopeMa O OOKOBOH MOBEPXHOCTH MPSAMOA NPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTM W TMOBEPXHOCTH NPABWIBLHOM MUPAMHUIBL,
TeopeMa O IUIomAaAu yceuéHHOHW mnupamuanl. [lonste 00 o0béMe. OOBEM
MUPaMUbL, TPU3MBI.

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

11 KVIACC

Tesia BpalueHus

[unuaapuyueckas MOBEPXHOCT, oOpazyromme UJIHHIPHYECKOM
MOBEPXHOCTH, OCh [WJIMHIPUYECCKOM MOBEPXHOCTU. [lwimMHap: oOcCHOBaHWS U
OOKOBasi MOBEPXHOCTh, OOpasyrwlas W OChb, IJIOMAAb OOKOBOW W TMOJHOM
MOBEPXHOCTH.

Konndeckass moBepxHOCTh, 00pa3yrole KOHWYECKON MOBEPXHOCTH, OCh U
BEPIIMHA KOHWYECKOW MOBEPXHOCTH. KOHYC: OCHOBaHME W BEPIIMHA, 0Opa3yromas
U OCh, IUIOMAAr OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUEHHBIA KOHYC:
00pa3yrolIKe U BBICOTA, OCHOBAHUS W OOKOBAs IOBEPXHOCTb.

Cdepa v map: UEHTP, paauyc, AUAMETP, IJIOMIAIb MOBEPXHOCTU CREPHI.
Bzaumnoe pacnonoxenue chepsl U MIOCKOCTH; KacaTellbHas MIOCKOCTh K c(epe;
I0WaabL CHEPHI.

HzoOpaskeHue Te BpallieHHs Ha MIIOCKOCTU. Pa3BépTKa IIUIMH]IpA 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 Tell. Teopema 00 00bEME
OPSIMOYTOJIBHOTO Mapajuiesienunena v cieactsus u3 Heé. OO0bEM LWIMHAPA,
koHyca. O0OBEM mapa U mioaas chepsi.

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

Ceuennss mWIMHAPA (MAPAJICTBHO M NEPIECHIMKYJSPHO OCH), CEUCHUS
KOHyca (MapajijieIbHOE OCHOBAHWIO M MPOXOJAIICE YEPE3 BEPLIMHY), CEUCHUS
apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE. CIIOKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOPA HA YKCIo. Pas3noskeHrne BEKTOpA MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. llpaBuno mapamenenunena. PemeHue 3amay, CBA3AHHBIX  C
NPUMEHEHUEM TPaBWJI ACUCTBUA ¢ BekTOopamu. [IpsiMoyrojbHas cucTema



KoopavHar B mnpoctpaHcTBe. Koopamnarel BekTopa. llpocteiimme 3amaun B
KOOpAMHATAaX. YTojd Mexay BekTopaMu. CKalspHOE MPOU3BEACHUE BEKTOPOB.
BbelunciieHue yriioB Mexay NpsMbIMA U TIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIMA
METOJI IPY PELIEHNN TEOMETPUUCCKHUX 3a1ay.



IHHJTAHUPYEMBIE PE3VJIBTATDBI
JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHSI MPOrpaMMbl  y4eOHOTO MpeaMera
«MaremMaThKa» XapakTePU3YIOTCS:

I'paxxnanckoe Bocnuranme:

c(hOPMUPOBAHHOCTHIO IPAKIAHCKOM MO3UIMK 00YyUAIOMIErOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO YJ€HA POCCHHMCKOro OOMIECTBA, MPEACTABICHUEM O
MaTEMATUYECKUX OCHOBAaX (D)YHKIIMOHWPOBAHMS PA3IMUHBIX CTPYKTYP, SBJICHUIA,
OpoUEeAyp TpPaKIaHCKOro oOuiecTBa (BBIOOPBI, OMPOCHL W TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU WHCTUTYTAMU B COOTBETCTBUM C HX
(OYHKIMSIMHA U HA3HAYCHUEM.,

IHaTpuoTH4yeckoe BOCMIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUICKON IPakIAHCKON MICHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY ¥ HACTOALIEMY POCCUMCKONM MAaTEMATUKHU, IEHHOCTHBIM OTHOLLICHUEM K
JOCTHKEHUAM POCCUHMCKAX MATEMATUKOB U POCCUICKOA MATEMATUYECKOMN LIKOJIBI,
K HKCIMOJb30BAHUIO 3TUX JOCTWXKEHWUW B JPYrMX HayKax, TEXHOJIOTUSX, cepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HAHUEM JIYXOBHBIX LEHHOCTEN POCCHUICKOTO Hapoaa,
c(hOPMUPOBAHHOCTHID  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOrO  MOBEACHMUS,
CBSI3aHHOI'O C MPAKTHUYECCKAM MPUMEHECHUEM JOCTUIKEHUN HAYKU U AEATEIIbHOCTHIO
YYEHOr0;, OCO3HAHUEM JIMYHOTO BKJIAJIA B MOCTPOEHUE YCTOWUMBOTO Oy AyIIETO.

JCcTeTHYeCKOe BOCIIUTAHUE:

3CTETUYECKUM OTHOLLICHUEM K MUPY, BKJIFOYAs 3CTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3ajaad4, PELICHAT, PacCy>XICHUN,
BOCIIPUUMUYMBOCTBE) K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHBIX BUAOB UCKYCCTBA.

Du3nYecKoe BOCIUTAHUE:

c()OPMUPOBAHHOCTHID YMEHHS MPUMEHATH MATEMaTUYECKUE 3HAHUS B
UHTEPECAX 30pOBOTO U 0€30MacHOro o0pasa >KM3HU, OTBETCTBECHHOTO OTHOICHUS
K CBOEMY 3J0POBBIO (3I0POBOE MUTAHKME, COANIAHCUPOBAHHBINA PEXKUM 3aHATUNA U

OTIbIXA, peryysipHas (dusnyeckas AKTUBHOCT ), (pr3nYeCKOro
COBEPIICHCTBOBAHUS, npu 3aHSITHSIX CHOPTHBHO-03I0POBUTEILHOM
JESTENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHWUEM IIEHHOCTU TPYAOIIOOUS; UHTEPECOM K
pa3nuuHbiM  chepaMm  NpOo(ECCHOHAILHOW  EATEIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOM U €€ MPUIOKEHHUSIMU, YMEHHUEM COBEpILIATh OCO3HAHHBIA BHIOOD
Oynymed mnpodeccu W peaqu30BbIBaTh COOCTBCHHBIC JKU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBKDO K  MaTE€MaTHYeCKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKCHWM BCEH JKM3HU, TOTOBHOCTHIO K aKTHMBHOMY
yYacTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMaTHYECKOM HAPaBICHHOCTH.

IKOJIOTHIEeCKOE BOCIUTAHHUE:

Cc(hOPMUPOBAHHOCTHIO JKOJOTHYECKONW KYJIbTYPhI, TOHUMAHUEM BIUSHUS
COLMATbHO-PKOHOMUYECKMX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON U COIMANTbHOM
Cpelbl, OCO3HAaHMEM TJ00aTbHOTO  XapakTepa 3KOJOTUYECKUX  TPOOJIEM;
OpHCHTaIMEl Ha NMPUMECHEHHWE MaTeMAaTWUCCKWX 3HAHWM AJid PEUICHWs 3a1ad B
o0nacTi OKpy’Kawllei cpeapl, TJIaHUPOBAHWS TMOCTYNKOB M OIICHKH WX
BO3MO>KHBIX MOCIICCTBH TSl OKPY>KAOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMUPOBAHHOCTHI0 MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKM W OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAaHHEM
MaTeMaTHUECKON HaykM Kak c(epbl YeIOBEUECKOW AEATEIbHOCTH, 3TaloB €&
Pa3BUTHS M 3HAYMMOCTHM JUISl PA3BUTUS IIUBUJIM3AIMN, OBJAJACHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTWYeCKOW KyJIbTYypOM Kak CpEeICTBOM TO3HAHWUS MHPA,
TOTOBHOCTBIO OCYIICCTBIIATH TPOCKTHYIO W HMCCIIECAOBATEILCKYIO IEATEIbHOCTD
WHAWBHUAYAILHO U B TPYTITIE.

METAIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yJIBTaThl OCBOCHMSI MPOTPAMMBI YYEOHOTO MPEAMETa
«MaremaTuka XapaKTePU3YOTCS OBJIAZICHUEM YHUBEPCATTEHBIMA
NO3HAGAMENbHHIMU  OCTICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeticmausivMUL, YHUBEPCANLHBIMU Pe2YISIMUSHBIMU OeTHCMBUSIMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmseus,  0Oecnedusaom
Gpopmuposarue 0OA3068blX  KOCHUMUBHBIX NPOYECCO8 0OYHAWUXcs (oceoenue
MEMOO08  NO3HAHUSL  OKPYJICAIOujeco  Mupd,  NpUMEHeHue  J10SU4eCKUXx,
UCCIE00BAMENbCKUX Onepayutl, ymeHuti pabomams ¢ ungopmayueii).

ba3osble Jjornyeckue aeiicreus:

e BBISBJIATh U XaPAKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH MATEMATUYECKIX
OOBEKTOB, TOHSATHI, OTHOLICHHA MEXIAy NOHITHIMH, (POPMYJIMPOBATH
ONpEACTICHUS] TNOHSTHN, YCTAaHABIMBATh CYUICCTBEHHBIM  IPHU3HAK
KIacCU(pUKalMy, OCHOBAHMS i OOOOIICHHMS W CPABHEHUS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATh, (POPMYIUPOBATH W  NPeoOpPa3OBbIBATh  CYKICHUS:
YTBEPIUTENIbHBIE W OTPULIATENIBHBIE, CAWHUYHBIC, YaCTHBIE W OOILIME,
YCIIOBHBIC,

e BBISBIATH  MATEMATUYECKHME  3aKOHOMEDHOCTH,  B3aUMOCBSI3M W
OPOTUBOpEUMs B (aKTax, AAHHBIX, HAONIONCHUSAX W YTBEPKIACHUSIX;



npemaratb  KpUTEpUW A BBISIBJICHHS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

e JIENIaTh BBIBOABI C HKCIOJIb30BAHWEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W
WHAYKTUBHBIX YMO3AKIKOYCHHH, YMO3AKIIFOUEHUH IO aHAJIOTHN,

e TPOBOAWTH CaMOCTOSITENTEHO JOKA3aTeNIbCTBA  MATEMATHYECKUAX
YTBEPKACHUNA (TPSAMBIE W OT TPOTUBHOTO), BBICTPAUBATh APTYMEHTALIMIO,
OPUBOIUTE MPUMEPHl WM KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHSI M BBIBOJIBI,

e BbIOMpaTh crnoco0 pemeHus y4eOHOM 3aJauu (CPaBHUBAThb HECKOJBKO
BapUAHTOB peUICHUs, BbIOMpaTh HauOoJee MOAXOMAUIMA ¢ Y4YETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBbie uccienoBarenbckue aeiicTBus:

e HWCHOJB30BATh BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHWS,
(opMynupoBaTh BONPOCHI, (UKCUPYIOLIME NPOTHBOPEYHE, MPOOJIEMY,
YCTAHABIMBATh  MCKOMOE€ M  JaHHOe, (OpPMUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UILINIO, MHCHHUE,

e TPOBOAWTH CaMOCTOSITENTEHO CIUTAHUPOBAHHbIiA SKCIIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBIEHUK) OCOOEHHOCTEH MaTeMaTH4eCKOro
OOBEKTa, SIBIICHHS, NPOLECCA, BBIABICHUID 3aBUCHMOCTEH  MEXKAY
00BEKTaMU, SIBJICHUSIMHU, IPOLIECCAMH,

e CAMOCTOSTENBHO (POPMYIMPOBATH OOOOMICHNS M BBIBOJIBI IO PE3YJIBTATAM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB H 00OOIICHNI;

e TMPOTHO3MPOBATh BO3MOXKHOE PA3BHTHE NPOLECCA, a TAKKE BBIABUIATH
IPEINOIOKEHUS O €r0 PA3BUTUH B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

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

o BbIOMpaTh  MH(MOPMAIMIO W3  UCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABIICHUS,

e CTPYKTYypUpPOBaTh MH(OPMALHKIO, IPEACTABIIATH €€ B PA3IAYHBIX (PopMax,
WLTIOCTPUPOBATH IPaPpUUECKH,

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

2)  VuugepcanvHvie  KOMMYHUKAMUGHble  Oeiicmagus,  0becnedusarom

ChOPpMUPOBAHHOCINL COYUANLHBIX HUBLIKOE 0OYYAIOUJUXCH.

OO0wmenne:



BOCIPUHUMATh H  (OPMYJIMPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU M LIETISIMU OOLICHHUS, SICHO, TOYHO, FPAMOTHO BBIPAYKATh CBOKO
TOYKY 3PECHHSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO
X0y PELICHUS 33Ja4Hl, KOMMEHTHUPOBATH MMOJTYUYCHHBIN PE3YNbTAT;

B X07€ 00CYKICHHS 3a1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKAAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a/1a4M, BBICKA3bIBATh UJICH, HALICIICHHBIC HA MOUCK
PELICHUS, COMOCTABISATE CBOM CYXKICHUS C CYXXKICHHSAMH JIPYTHX
YYACTHUKOB AMAJIOra, OOHAPY>KMBAaTh PA3IM4Me W CXOJCTBO IMO3WLMH; B
KOPPEKTHOH opmMe GOpMYyIUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,
OPEICTABNIATh  PE3yJIbTaThl  PEUICHHMs — 33Ja4d,  OKCIICPUMEHTA,
UCCIICIOBAHMsI,  MPOEKTAa,  CAMOCTOATEIBHO  BbIOMparh  (hopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEH ay IUTOPHH.

CoTpyaHH4€eCTBO:

3)

NOHAMATh W WCMHOJB30BaTh  MPEUMYINECTBA  KOMAHAHOM W
WHAMBHAYAJIbHON pabOThI MPU PEIIEHUH YUEOHBIX 3a/1a4; MPUHUMATH LIEJTb
COBMECTHON JACATENILHOCTH, MJAHUPOBATh OPraHU3aUMI0 COBMECTHOM
paboThl, pacpenensaTh BUAbI padoT, JOrOBAPUBATHCS, 00CYKAATh MPOLIECC
1 pe3yJibTar padboThl, 0000IATh MHEHUS HECKOJIBKUX JIFOJIEH;
Y4acTBOBATh B TPYMIOBBIX (popMax padoThl (00CykAcHUS, OOMEH MHEHWIA,
«MO3rOBBIE WITYPMB» W WHBIC), BBINOIHATH CBOK YacTb PpabOThl U
KOOPAVMHHUPOBaTh CBOWM JEHCTBUS C JPYTMMH YIECHAMH KOMAaH/BI,
OLICHWBATh KA4Y€CTBO CBOETO BKJIAJA B OOWIMNA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnvie  pecynamugnvle  Oeiicmsus, obecneyusaiom

Gpopmuposarue cMblCIOBbIX YCMAHOBOK U JICUSHEHHBLX HABBIKO8 TUYHOCU.
Camoopranusanusi:

COCTaBJIATH IJ1aH, AITOPUTM PELICHUS 33/1a491, BHIOMPATh CIIOCOO PEIIEHUS
C YYETOM UMEKOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN ¢ YYETOM HOBOMA
uH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMU TMO3HABATCILHOU pedaekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JECHCTBUNA W MBICTUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB,
BJIAJACTh CHOCO0AMU  CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M
pe3yabTara peuIeHUus MaTEMaTHYECKOM 3a/1a4u,

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



e OIEHUBATh COOTBETCTBUE PE3yJIbTaTa IEIM W YCIOBHSM, OOBICHATH
MPUYUHBI TOCTHKCHHUS WM HEAOCTHXKCHUS PE3YIBTATOB JEATCIBHOCTH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

OnepupoBaTh MOHITHIIMH: TOUKA, TPSAMAs, MJIOCKOCTb.

[IpUMEHITE aKCMOMBI CTEPEOMETPUU W CICICTBUS M3 HHUX NPH PEUICHUU
rEOMETPUYECKUX 33424,

OnepupoBaTh NOHATUAMU: MAPAIIETIBHOCTh U IEPIEHANKYISIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccupuuupoBare B3auMHOE PACIOIOKEHHE NPIMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHSATHSAMM: JBYTPAHHBIA YroJl, TPAaHW ABYTPAHHOTO VI,
peOpo IBYTrpaHHOrO yria, JIMHEHHBIM Yroja ABYTPAHHOTO YIJIA, rpaaycHas mepa
JBYTPAHHOTO YIJIA.

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

Pacno3HaBath OCHOBHBIE BHAB MHOTOIPAHHUKOB (MHApamMUAd;, NPHU3MA,
NPSIMOYTOJIBHBIN Mapaienenumnen, Kyo).

Knaccupuuupoare ~ MHOTOTpDaHHUKM,  BbIOMpass ~ OCHOBaHWs  JUId
KIacCU(pUKauuy (BBIMYKIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH, MPABUJIBHBIC
MHOTOTPaHHHUKH; PSMBIE U HAKJIOHHBIE MPU3MBbI, MAPAIICIICTIAIEBI ).

OnepupoBarh MOHATHIMH: CEKyLIas TNIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIMIIBI IOCTPOEHUS CEUEHMH, HCITOJIb3YsI METOJT CIIEIOB.

CTpouTh CE€UeHMS] MHOTOTPAHHMKOB METOJOM  CJIEAOB,  BBINOJHAThH
(BBIHOCHBIE) TJIOCKME YEPTEKM M3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUJ
CBEPXY, COOKY, CHU3Y.

Pemare 3a1aun Ha HAXOXKAECHUE TEOMETPHUYECKUX BENMYMH O 00pa3uam Wiu
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIUICHUH
CTAaHJAPTHBIX MATEMATHYECKUX 33/1a4 HA BBIYMCIICHUE PACCTOSIHUIA MEXKIY ABYMsI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKM JO TUIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMUCS TPSIMBIMH.

Pemare 3a7aun Ha HAXOXKAECHUE TEOMETPUUYECKUX BEJIMYMH 1O 0OpaslaM Win
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIUICHUH
CTAHJAPTHBIX  MAaTEMATMYEeCKMX 33Ja4 Ha BBIYHCICHUE YIJIOB  MEXKIY
CKPEIIMBAIIMMUCS NPSIMBIMH, MEXIY TMNPAMOA M  IJIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Beruncnare 00bEMBI M MIOIIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
NUPaMHAa) € TPUMEHEHWEM (QOPMYJ, BBIYUCIATH COOTHOLIEHWS MEXKIY
IJIOMIAIIMU TOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATHSMH. CUMMETPHS B TNPOCTPAHCTBE, LEHTP, OCh W
TUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBI.

W3Bnekarb, mnpeoOpa3oBeiBaTh M HMHTEPOPETUPOBATH HHPOPMALMIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEXKAX U
PHCYHKAX.

[TpuMeHITE TeOMETPUYECKUE (PAKTBI Ui PELICHHS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOIArarouX HECKOJIBKO [IArOB PEIIEHUS, €CIIA YCIOBHAS TPUMEHEHUS
3a/1aHkbl B SIBHOH (hopMme.

[IpuMeHsaTh  MpOCTEHIIME MPOrPaMMHBIE  CPEACTBA W BIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PELICHUU CTEPEOMETPUUECCKUX 331a4.

[IpyBOIMTE MPUMEPHI MATEMATHYECCKUX 3aKOHOMEPHOCTECH B NPHUPOJAE H
YKU3HU, PaCliO3HABATh MPOSBICHAE 3aKOHOB T€OMETPHN B UCKYCCTBE.

[IpUMEHTh MONYYCHHBIE 3HAHWS HAa MPAKTUKE: AHAIM3UPOBATH PEATIBHBIC
CUTyalMd W TIPUMEHATh M3YUYEHHBIC TIOHSATHS B TMPOLECCE IMOUCKA PEIICHUS
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MTPOOJIEMBI, MOACIUPOBATH  PEATIbHBIC
CUTyalMd 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 MOHATUSAMHU. LWIMHAPUYECKas TMOBEPXHOCTb, 00pa3yrolIue
OWIMHAPUYECKOM  MOBEPXHOCTH,  IWIMHAP,  KOHMYECKas  MOBEPXHOCTb,
00pa3yronme KOHMYECKOH MOBEPXHOCTH, KOHYC; chepuueckas moBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOMYYEHUS 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 TUIOMIAAM  MOBEPXHOCTEH  TeN  BpallCHUS,
reOMETPUUECKUX TEJ C MPUMEHEHUEM (POPMYJL.

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

BbIUMCIATE COOTHOWICHUST MEXKY TUIOMIAJSMU MMOBEPXHOCTEH U 00BEMaMuU
MOJOOHBIX TEJL.



H3o6paxkate u3ydaemble (QUIYpbl OT PYKH H C MNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX MHCTPYMEHTOB.

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

H3Bnekarb, HMHTEPOPETUPOBATH M MPeoOpa3oBbIBATH HMHPOPMALMIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEXKAX U
PUCYHKAX.

OnepupoBarhb MOHATUEM BEKTOP B MTPOCTPAHCTBE.

BeINONHATE  NEWCTBUSA  CIHOKEHHS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOEHUS BEKTOPA HA YMCIIO0, OOBSCHATh, KAKUMU CBOWCTBAMH OHH O0JIAAFOT.

[IpuMeHATH NMPaBUIIO NTapaUIeIeUIEA.

OnepupoBarb NOHATHIMU: JIEKAPTOBBI KOOPAMHATHI B POCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIroid MEXKIY
BEKTOPaMH, CKAIIIPHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTh CyMMY BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEKIY
BEKTOpPaMH, CKaJIApPHOEC TMPOM3BEACHUE, PACKIAABIBATH BEKTOP MO ABYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aznasarh IUIOCKOCTh YPABHEHUEM B IEKAPTOBON CUCTEME KOOPAUHAT.

[IpuMeHITh TeOMETPUYECKUE (PAKTBI Uil PEIIEHHUS CTEPEOMETPUUYECKUX
3a7a4, NPEANOIararoliX HECKOJIBKO IaroB PELICHNs, €CIIA YCIIOBHS IIPUMEHEHU S
3a/1aHkbl B SIBHOH (hopMme.

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

Pemrare 3amayn Ha J0KAa3arebCTBO MAaTEMAaTHYECKMX OTHOILUCHUN U
HAXOKICHUE TEOMETPHUECKHAX BEIMYMH MO 00pa3naM WIH aJrOpUTMaM, MPUMEHSIS
U3BECTHBIE METObI IPH PELLIEHUH CTAHAAPTHBIX MATEMATHYECKUAX 3a/1a4.

[IpuMeHsATs mpoCTEWIIAE MOPOrpaMMHBIE  CPEICTBA M BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTE NpPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKA3HU, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyuMeHATE MONYYEHHBIE 3HAHWA HA IPAKTHKE. AHAIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATh W3YYCHHBIE TMOHATHS B MPOLECCE IMOUCKA PEIICHUs
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJEMBI, MOJAECIUPOBATh PEalbHBIC
CUTyallud Ha sA3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEINA C
MCIOJb30BAHUEM TEOMETPUUYECKUX MTOHATHI U TEOPEM, ammapara anreOpsl; pelarhb
[IPAKTUYECKUE 3a0a4M, CBA3AHHBIE C HAXOKICHUEM NCOMETPUYECCKAX BEJIMYNH.



TEMATHUYECKOE INNTAHUPOBAHUE
10 KJTACC

KonunyectBo yacos DJeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudposrbie)
Konrpoabubie | IIpakTnueckne
n/n NPOrpamMmslI Bcero o0pa3oBaTe/bHBIE
padoTbI padoTbI
pecypcbl
1 BreneHue B crepeoMeTpHIO 10
5 [IpsiMble ¥ MIOCKOCTH B TPOCTPAHCTBE. 12 |
ITapannenbHOCTD NPSMBIX U TIOCKOCTEH
3 IlepneHaUKyIIPHOCTD NPSAMBIX U 12
IJIOCKOCTEN
4 Yrel MeXAY NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 1
7 IloBTOpEHue: ceuenusi, pacCTOSHUS U YTIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonunyectBo yacos DJeKTPOHHbBIE

HaumeHnoBaHue pa3aesioB 1 TeM uugposbIe
Ne n/m P Konrpoabubie | IIpakTnueckne (mubp )

NPOrpamMmslI Bcero o0pa3oBaTejbHbIE

padoTbI padoTbI
pecypcbl

Tena BpaleHus 12

OO6béMBI TEN 5 1

BexTopel 1 KOOPAMHATEI B IPOCTPAHCTBE 10 1

[TosTopenue, obo0IeHNME, 7 !

cUCTeMaTU3alus 3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHUE
10 KJTACC

No

n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3y4YeHusd

DJeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

OCHOBHBIE TIOHSITHS CTEPEOMETPUHN: TOUKA,
npsiMasi, MIOCKOCTb, TPOCTPAHCTBO.
[IpaBuna n300pakeHUs] HA PUCYHKAX:
n300pakeHNs IUNIOCKOCTEH, MapaIeIbHbIX
NPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

TlonsTHs: NEPECCKaArOIMECs IIOCKOCTH,
NEPECCKAIMUECA MPAMaAa U IJIOCKOCTDb

TlonsTHs: NEPECCKaArOIMECs IIOCKOCTH,
NEPECCKAIMUECA MPAMaAa U IJIOCKOCTDb

3HAKOMCTBO C MHOTOI'PaHHUKaMH,
n300pakeHne MHOTOTPAaHHUKOB Ha
PHCYHKaX, Ha MPOEKLMOHHBIX YePTEKaX

HavaneHble cBenenns o kyde U mupamuze,
ux pa3BeépTKU U Mozenu. CedeHus
MHOT'OIPaHHHUKOB

HavaneHble cBenenns o kyde U mupamuze,
ux pa3BeépTKU U Mozenu. CedeHus
MHOT'OIPaHHHUKOB

TloHusitue 00 aKCUOMATUYECKOM
MOCTPOEHUHU CTEPEOMETPUU. AaKCUOMBI
CTEPEOMETPUU U CIIENACTBHS U3 HIX




TloHusitue 00 aKCUOMATUYECKOM

8 MOCTPOEHUHU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX
[TonsiTne 06 akCHOMAaTUYECKOM

9 MOCTPOEHUHU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX
[TonsiTne 06 akCHOMAaTUYECKOM

10 IIOCTPOCHUU CTEPEOMETPUU. AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anMHO€ pacnoyiokeHue NpsiMbIX B

1 MIPOCTPAHCTBE: MEPECEKAOLTUECS],
napajyiebHble U CKPELUBAIOINECS
npsiMble
ITapannenbHOCT NPSIMBIX U MJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapajlIebHbIE IPSIMBbIE B
MPOCTPAHCTBE; MapaLIeIbHOCTb TPEX
MPSIMBIX
ITapannenbHOCT NPSIMBIX U MJIOCKOCTEN B

13 npoctpaHcTse: IlapannenbHOCTh NPsIMON U
MJIOCKOCTH

14 YInbl ¢ COHANPAaBJIEHHBIMU CTOPOHAMU

15 Yroa Mexay NpsiMbIMHU B IPOCTPAHCTBE

16 Yroa Mexay NpsiMbIMHU B IPOCTPAHCTBE

17 ITapannenbHOCTb MIOCKOCTEMN:
napajieIbHbIe MIOCKOCTH

18 CaoiicTBa mapayIebHBIX TUIOCKOCTEH

19 [IpocTeiine mpocTpaHCTBEHHBIE (PUTYPHI

HAa TJIOCKOCTHU. TETPa’ap, KyO,




napauiCJICIunen

20 Iloctpoenue ceuenunii

21 Iloctpoenue ceuenunii
KontponbHas padora no Teme "Ipsimbie u

22 TUIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTD MPSIMBIX U MJIOCKOCTEH"
AHanu3 KOHTpoJbHOIH padotsl. PaboTa Han

23 omnOkamu. [lepneHANKyISIPHOCTD TPSMON
Y IJIOCKOCTH: MEPIEHAUKYISIPHBIE IPSIMBIE
B [IPOCTPAHCTBE

24 IIpsimble napanenapHble U
MEPNEeHAUKYJIAPHBIE K MIIOCKOCTH

25 IIpsimble napanenapHble U
MEPNEeHAUKYJIAPHBIE K MIIOCKOCTH

26 IIpusHak nepneHauKyIAPHOCTH MPSIMOU U
MJIOCKOCTH

27 IIpusHak nepneHauKyIAPHOCTH MPSIMOU U
MJIOCKOCTH

28 Teopema 0 npsAMOI NEPIEHANKYISIPHON
MJIOCKOCTH

29 Teopema 0 npsAMON NEePNEHANKYISIPHON
MJIOCKOCTH

30 Teopema 0 npsAMON NEePNEHANKYISIPHON
MJIOCKOCTH
IlepnieHOUKYISp ¥ HAKJIOHHBIE. PACCTOSTHUE

31 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TWIOCKOCTHU

32 IlepnieHOUKYISp ¥ HAKJIOHHBIE. PACCTOSTHUE




OT TOYKH [0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TWIOCKOCTHU

IlepneHauKyYsIp U HAKJIOHHBIE. PACCTOSHUE

33 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TWIOCKOCTHU
IleprnieHOUKyYJSp U HAKJIOHHBIE. PACCTOSTHUE

34 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TWIOCKOCTHU

35 YTInbl B IPOCTPAHCTBE: YrOJl MEXIY
MPSIMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN yroja
IABYTPAHHOIO yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN yroja
IABYTPAHHOIO yria
IlepneHOUKYISIPHOCTD MIIOCKOCTEN:

38 MIPU3HAK MEPIEHAUKYIIAPHOCTH IBYX
IJIOCKOCTEN
IlepneHOUKYISIPHOCTD MIIOCKOCTEN:

39 MIPU3HAK MEPIEHAUKYIIAPHOCTH IBYX
IJIOCKOCTEN
IlepneHOUKYISIPHOCTD MIIOCKOCTEN:

40 MIPU3HAK MEPIEHAUKYIIAPHOCTH IBYX
IJIOCKOCTEN

41 Teopema 0 Tpéx nepneHAuKyJIsApax

42 Teopema 0 Tpéx nepneHAuKyJIsApax

43 Teopema 0 Tpéx nepneHAuKyJIsApax

44 KonTponpHas pabora mo temam

"IlepnieHANKYIAPHOCTD MPSIMBIX U




riockocTe" u "Vl Mexny NpsMbIMU U
IIOCKOCTSIMH"

45

AHanu3 KOHTpoJbHOIH padotsl. PaboTa Han
omnOkamu. [ToHsITHE MHOTOTPaHHUKA,
OCHOBHBIE 3JIEMEHTBl MHOTOTPAHHHKA,
BBIMYKJIbIE U HEBBITTYKJIbIC
MHOI'OI'PAHHUKH, Pa3BEPTKaA
MHOTOTPaHHHKA

46

IIpusma: n-yroapHas npu3Ma; rpaHu u
OCHOBAHMS IPU3MBI, IPsIMAsi U HAKJIOHHAs
NPU3MBbI, OOKOBas U MOJIHAS TIOBEPXHOCTh
MIPU3MBI

47

ITapannenenunen, npsiMOyroJbHbIN
napajiesienunes U ero CBoicTBa

48

IIupamuna: n-yronbHast IMpaMuaa, FPaHy v
OCHOBaHUE MUPAMHIBL, OOKOBAs M MOJTHAS
MMOBEPXHOCTh ITUPAaMHUBL, IIPABUJIbHAS U
yCced€HHas MupaMuaa

49

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

50

IIpencraBnenue o NpaBUIIBHBIX
MHOTOTpaHHMKaX: OKTa’p, JOAEKadap U
UKOCa3P.

51

CumMMeTpust B IPOCTPAHCTBE. CUMMETPHS
OTHOCHUTEJILHO TOUYKH, NPSIMOH, MIOCKOCTH.
DJleMEHTbl CHMMETPUHU B TUPaMUax,




napajcjenunenax, npaBUJIbHBIX

MHOTOTPaHHHKAX
59 Bpaucnenne 31eMeHTOB MHOTOTPAHHUKOB: !
pébpa, quaroHayu, yribl
[Tnomans OOKOBOH MOBEPXHOCTH U IOJHOM
53 MOBEPXHOCTH MPSIMO# MPU3MBI, MJIOIIAAb !
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMO# PU3MBI
[Tnomans OOKOBOH MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUJIbHON MTHPAMUJIBI, !
TeopeMa O IJIOMAIN OOKOBOI MOBEPXHOCTH
YCEUEHHON MUPAMUIBI
55 KonTponbHast pabora o Teme |
"MHororpaHHukm"
56 AHanu3 KOHTpoJbHOIH padotsl. PaboTa Han !
ommOkamu. [TonsiTre 06 06péMe
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"
AHanu3 KOHTpoJbHOIH padotsl. PaboTa Han
65 omubkamu. [loBropenue, obo0ImeHue 1

cucremaTusanus 3Hanui. [loctpoenue




CEYEeHUI1 B MHOTOIPaHHUKE

66

[TosTopenue, 0600IIeHNE CHCTeMATHU3ALIHS
3HaHUU. BbUKCIIEHHE PACCTOSIHUI: MEXAY
AOBYMsI TOUKaMH, OT TOUKH J10 MPSIMOM, OT
TOUYKH JI0 TJIOCKOCTH, MEXKIY
CKPELIUBAIOLUMUCS MPSIMBIMU

67

AHanu3 KOHTpoJbHOIH padotsl. PaboTa Han
omubkamu. MItoroeast KOHTposbHaAs paboTa

68

[TosTopenue, 0600IIeHNE CHCTeMATHU3ALIHS
3HaHUU. BpUKCIEHNE YITIOB: MEXKAY
CKPELINBAIOIIUMHUCS MPSIMBIMH, MEXKAY
NPSIMOH U TNIOCKOCTBIO, ABYTPAHHBIX
YIJIOB, YIJIOB MEXY MIIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoxa

Koaun4yecTBo 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3y4YeHusd

DJeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, THaMerp;
IUIOIIAAb MOBEPXHOCTU Chephl

BsanmHuoe pacnionoskenue chepol u
IUIOCKOCTH;, KacaTelbHas INIOCKOCTD K
cepe; omanb cepsl

Hzobpaskenue cdepsl, mapa Ha
mockoct. CeueHus 1mapa

unuHaapuyeckast MOBEPXHOCTD,
obpasyrimue IUIHHIPUIECKON
MOBEPXHOCTHU, OCb HHHHHHpH‘{eCKOﬁ
MMOBEPXHOCTH

Hunueap: ocHOBaHMSA U OOKOBast
MOBEPXHOCTh, 00pa3yIomas u och;
I0Ia b OOKOBOH M MOJHOMN
MMOBEPXHOCTH

HzobparkeHne LUIMHIPA HA TIOCKOCTH.
Passéprka nununapa. Ceuenus

UTMH/PA (TUIOCKOCTRIO, MapauIeIbHON
WM TIEPIICHIUKYJSIPHON OCH LIVMJIMHAPA)

Konunueckas noBepxHOCTh, 0Opa3yromme
KOHUYECKOU MOBEPXHOCTH, OCh U
BEPLINHA KOHUYECKON NMOBEPXHOCTH




Konyc: ocHOBaHUE U BEpLINHA,

8 oOpasyroimas 1 och; IJIOMaab OOKOBOM U
MOJIHOM MTOBEPXHOCTHU
YceuéHHblil KOHYC: 00pasyromue u

9 BBICOTA, OCHOBaHMsI U OOKOBast
MIOBEPXHOCTh
HzobpakeHne KOHyca Ha MIIOCKOCTH.
Pa3BépTka xonyca. CedueHus: KOHyca

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

1 KombuHarus ten BpameHus u
MHOTOTPAaHHHUKOB
MHOrorpaHHuK, OUCAHHBIA OKOJIO

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

13 [onsitue 06 06béMe. OCHOBHBIE
CBOICTBa OOBEMOB TeJ

14 O0BéM HMIHHIPA, KOHYCA

15 O0BéM mapa u miomaas chepol
ITonoOHbIe Tena B MPOCTPAHCTBE.

16 CoOTHOWEeHUs MEXKY TUIOIIAISIMHU
NOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEJ

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

18 BekTop Ha MJIOCKOCTH 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
BEKTOpaMU

23

IIpsiMoyronpHas cucreMa KOOpAUHAT B
npoctpancTee. KoopanHate! BekTopa.
IIpocreiimue 3ana4n B KOOpAUHATAX

24

VYron mexny Bekropamu. CkansipHoe
MPOU3BEICHNE BEKTOPOB

25

Brraucnenue yrios Mexay NpsiMbIMU U
MJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA NPU
peLIeHNH T€OMETPUIECKUX 3a1a4

27

KonrponbHas paborta o Teme "BekTopsl
U KOOpPAMHATHI B MPOCTpaHCTBE"

28

[TosTopenue, obodImeHue u
cucreMaruzauus 3HaHui. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
IUIAHUMETPUH

29

[TosTopenue, obodImeHue u
cucreMaruzauus 3HaHui. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
IUIAHUMETPUH

30

[TosTopenue, obodImeHue u
cuCTEMATH3AaLA 3HAHUKI. 3a1aun
TJTAHUMETPUH U METOJbI UX PEIICHHS




[TosTopenue, obodImeHue u

31 cucTeMaTu3alus 3HaHuH. 3agauu 1
TUTAHUMETPHH U METOABI UX PEIIEHHS
[TosTopenue, obodImeHue u

37 cucreMaruzauus 3HaHui. OCHOBHBIE !
¢burypsl, pakTel, TEOPEMBI Kypca
CTepEOMETPUH

33 Hrorosast KoHTpONBbHASA padoTa 1

34 [ToBTOpenue, obobmeHne u |
CHCTEMAaTHU3aLUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




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

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



