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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma y4yeOHOro kypca «l'eomerpuisty 0a30BOTO YpOBHS JUIs
oOyuaronuxest 10 —11 kmaccoB pazpaboTtaHa Ha OCHOBe DeaepaabHOTO
roCyJapCTBEHHOT0 00Pa30BATENIbHOIO CTaHJApTa CPEAHEr0 00IIero 0Opa3oBaHus,
C Y4Y€TOM  COBPEMEHHBIX MHMPOBBIX TpeOOBaHW, MNPEABABIAEMBIX K
MaTeEMaTHUYECKOMY OOpa30BaHHMIO, W TPaaWUUi POCCHUCKOro 00pa30BaHUSL.
Peanmnzanus nporpammel 00€CIIEYMBAET OBIAJCHUE KITFOUEBBIMH KOMIIETEHIUSAMM,
COCTaBJISIFOINMMHU  OCHOBY JJIi CAMOPA3BUTUSL M HENPEPBIBHOTO 00pa30BaHUs,
LEJIOCTHOCTh OOHIEKYJBTYPHOTO, JTUYHOCTHOTO M TO3HABATEJIBHOIO Pa3BUTHS
JUYHOCTH O0YYarOIIAXCS.

HEJIN U3YUEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca TE€OMETPUM Ha YPOBHE CPEAHEro OOLIEro
oOpazoBaHusi OOYCJIOBJIEHA NPAKTUYECKON 3HAUMMOCTBIO METANMPEAMETHBIX U
OPEIMETHBIX PE3yJbTaTOB OOYYECHUsI T€OMETPUU B HANPABICHUM JMYHOCTHOTO
pa3zBuTHs oOyvarommxcs, (popMupoBaHUs (PYHKIMOHAIBHON MaTEMaTHYECKON
IPaMOTHOCTH, U3YyUYEHHSI IPYTUX YUEOHBIX AUCUUILIMH. PazBuTe y oOydarommxcs
NPaBUJIBHBIX TPEACTABJCHUNA O CYIIHOCTH U MPOMCXOKACHUU TE€OMETPUUECKUX
a0cTpakiuii, COOTHOIIEHUM PEATLHOTO M WJCATILHOTO, XapakTepe OTpaKeHUs
MaTEMAaTUYECKON HAyKOW SABJICHWNW MW IMPOLECCOB PEATBHOTO MHUpPA, MECTE
reOMETPUM B CUCTEME HAYK U POJIA MAaTEMATUUYECKOrO MOJIECITMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUalllUXCsl, a TaKKe KaueCTB MbIILICHHUS, HEOOXOAMMBIX MJis aJanTalud B
COBPEMEHHOM OOIIIECTBE.

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

Jloruueckoe MbllUIeHUE, (HOPMUPYEMOE MPH M3YUYCHUU OOYYaArOIIMMUCS
MNOHSATUIHBIX OCHOB FT€OMETPUU U MOCTPOCHUH LIETIOUKH JIOTHUECKUX YTBEPXKICHUIMA
B XOJI€ PEIICHUS TEOMETPUYECKUX 337a4, YMECHUE BBIJBUTaTh W OMPOBEPrarhb
TUIOTE3bl HEMOCPEACTBEHHO MCIMOJIB3YIOTCSl TMPU PEIICHUM 3a/ay €CTECTBEHHO-
HAYYHOTO [MKJIA, B YACTHOCTHU U3 Kypca (PU3MKH.

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



SBJISIETCSI OJJHUM M3 TPOPECCUOHATBPHO BAKHBIX KAa4yeCTB, MOITOMY aKTyajbHA
3a7a4ya (QopMupoBaHUs y 0O0yYarOMMXCS MPOCTPAHCTBEHHOIO MBINUICHHUS Kak
Pa3HOBUAHOCTA OOPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
NOJTrOTOBKE K MPAKTUYECKON AEATEIbHOCTU TI0 MHOTMM HAMPaBJICHUSM.

Llenb ocBoeHus mporpamMmbl yueOHOro kypca «['eomerpus» Ha 0a3zoBoM
ypoBHE 00yueHuss — 00meo0pa3oBaTesibHOE M OOLIEKYJIBTYPHOE Pa3BUTHE
oOyvaromuxcst  4epe3  o0ecreueHue  BO3MOXKHOCTH  NPHUOOPETEHUS U
WCTIOJIb30BAHUS CHUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUW W JCWCTBUH,
creun(pUIHbIX T€OMETPUM, BO3MOKHOCTH YCIIEUIHOTO MPOJOKEHUST 00pa3oBaHus
MO CMEUUATBHOCTSIM, HE CBSI3aHHBIM C TPUKJIAJHBIM UCTIOb30BAHUEM T€OMETPUH.

[TporpaMMa mno reoMeTpud Ha Oa30BOM YpPOBHE MpPEeJAHA3HAYEHA JUIs
00y4arouXcsi CPeIHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAUYUTEIbHBIX 3aTPYIHCHUH
Ha YPOBHE OCHOBHOro 001ero odpaszoBanus. Takum oOpazom, oOydaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOLIME MATEMATHUYECCKHE YMEHHS, CBS3AHHBIC
co crneuu(puKoi TreoMeTpur W HEOOXOJMMbIE Ui JKU3HM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEKOT BO3MOKHOCTh M3YUMTh F€OMETPHUIO OoJee
riy0OKO, €Clii B JalbHEHIIEeM BO3HUKHET HEOOXOAMMOCTH B TE€OMETPUUECKUX
3HaHUSAX B TPOPECCUOHAILHON AEATEIbHOCTH.

JIOCTM>KEHME WENM  OCBOCHUST MNPOrpaMMbl  00ECIICUMBAETCS  PEUICHHEM
COOTBETCTBYIOIIMX 3aAay. [IpuopuTeTHBIMM 3amadyaMud  OCBOEHHUS  Kypca
«["eomerpun» Ha 6a30BOM ypoBHE B 10—11 Kitaccax sBISIOTCA:

o (dopMHUpOBAaHME TMPEACTABICHUS O T[EOMETPUM KaK YacCTH 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 PA3HbIE SIBJICHUS OKPYKAIOIIETO MUPA;

o (dopMHUpOBaHME YMEHHS pacro3HaBaThb Ha 4YEPTEkKaxX, MOACIHAX U B
pealbHOM MUPE MHOTOTPAHHUKM U TEJIa BPAILLICHMUS,

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  QJTOPUTMAMM  pEIIECHMS  OCHOBHBIX  THUIIOB  3ajau;
(GopMHpOBAaHME  yYMEHHUS  TMPOBOJAUTH  HECJOXKHBIE  JOKA3aTeIbHbIE
pacCcyKICHUST B XOJE PEUICHMs] CTEPEOMETPUYECKMX 331a4 W 3a4a4 C
NPAKTUYECKUM COJIEPKAaHUEM;

e pPa3BUTUE  MHTEUIEKTYaIbHBIX WM TBOPYECKUX  CHOCOOHOCTEH
oOyvarommxcs, MO3HABATEIIBHOH  AKTMBHOCTH,  HCCIECI0BATENIbCKUX
YMEHUH, KPUTUUHOCTU MBILIICHHUSI,



o (opmupoBaHue (YHKIMOHATBHOM TPaMOTHOCTH, PENCBAHTHOM
FEOMETPUM. YMEHHME PAClO3HABATh MPOSBICHUS TEOMETPUYECCKHUX
NOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HECHHBIX
CUTyaUMsIX M NPH M3YUYEHUH APYTHX YUYECOHBIX MPEAMETOB, MPOSBIICHUS
3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (POpMyJIHpOBaTH WX Ha SA3BIKE
TEOMETPUU U CO3/1aBATh FTEOMETPUUECKUE MOJIENH, MPUMEHATh OCBOCHHBIN
TFEOMETPUYECKMI annapar i PELICHUS MPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH U OLICHUBATH MOJIYYCHHBIE PE3YJIBTATHI.

OTIMUUTENBHON OCOOEHHOCTBIO MPOTPAMMBI SIBIISIETCS BKJIFOYECHHUE B KypC
CTEPEOMETPUM B HayaJle €ro M3y4YeHWs 3a/Jay, pPEUIacMbIX HA YPOBHE
WHTYUTUBHOTO TIO3HAHMS, U OMPEACTEHHBIM 00pa3oM OpraHM30BaHHAs padoTa Haj
HUMH, 4YTO CHOOCOOCTBYIOT PA3BHTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBILICHAS, CTUMYJIMPYET MPOTEKAHUE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JAJBHENIIEMY N3YYEHHUIO ITPEIMETA.

[IpeanodreHne OTAAETCS HATSAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHUS, TO
€CTh TCOPETHUYECKUE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
NPAKTUYECKON JAEATEIBbHOCTH. Pa3BUTHME MNPOCTPAHCTBEHHBIX MPEACTABICHUN Y
ydammxcs B Kypce CTEPEOMETPHM MPOBOAMTCSA 3a CUYET PEIICHUS 33434 Ha
CO3/JJaHME  NPOCTPAHCTBEHHBIX OOpa3oB M 337a4 Ha  ONEPUPOBAHUE
NPOCTPAHCTBEHHBIMH OOpazamu. Co3nanue oOpasa NPOBOAWUTCA € OMOPOW Ha
HArMSAHOCTh, a4 ONEPUpPOBaHME O0pPa3oM — B  YCIOBUSAX OTBICYCHHS OT
HATJAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 HCXOTHOTO COACPKaHMSI.

OcHOBHBIE coaepKaTenbHble JIMHUKA Kypca «l'eomerpun» B 10—11 kimaccax:
«MHuororpaHHukny, «IIpsamble 1 IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalleHus»,
«BekTopel 1 KOOpAMHATHL B MPOCTPAHCTBEY. DOPMUPOBAHHE JIOTHUECKUX YMEHUIMA
paclpeeNaeTCss HE TOJBKO MO COIAEPXKATENIBHBIM JIMHUSM, HO M 1O ToJam
0Oy4eHHS Ha YPOBHE CPEHETO O0IIEro 00pa30BaHUsI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLICE MPEAMETHBIM PpE3YJIbTaTaM
OCBOEHMsl paboyeil mporpamMmel, pacHpelciéHHbBIM 1O TroAaM O0y4YeHMs,
CTPYKTYPUPOBAHO TakUM OOpa3oM, 4YTOOBI OBJIAJICHUE TIECOMETPUUYECCKUMHU
NOHATUSIMA W HABBIKAMH OCYIIECTBISIOCH NOCIEA0BATENBHO U OCTYNATENBHO, C
COOJIFOICHAEM MPUHIUIA MTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKIIIOYAJIUCH B
OOLIYI0 CUCTEMY T€OMETPUYECCKMX MPEICTABICHHUNA OOy4YaroIUXCs, Paclupss U
yrayOusist €€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenne reomerpun oTBOIMTCA 2 yaca B HeAemo B 10 knacce u 1 yac B
Heaento B 11 kimacce, Bcero 3a iBa roaa o0yuyeHus - 102 yueOHbIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMbIe M MJI0OCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpuu. Touka, npsMas, IUIOCKOCTB,
npoCTpaHcTBO. [loHATHE OO0 aKCHOMATHMYECKOM MOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIACACTBHS U3 HUX.

B3anmHOe pacrnoyiooKeHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOLINECH,
napajuieJibHele W CKpeluBaronmecs Imnpsmele. [lapaimensHOCTh NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE. MApaJUICIbHBIE TMpsAMbIE B  IPOCTPAHCTBE,
[apajuIeNIbHOCTh TPEX MPAMBIX; MApAIEIBHOCTh MPAMONA U IUIOCKOCTU. YTJIBL €
COHANPAaBJIEHHBIMA CTOPOHAMHM, Yrod MEXAYy MPAMBIMA B IPOCTPAHCTBE.
[TapamieibHOCTE TUIOCKOCTEMN: apajuieIbHbIE IJIOCKOCTH, CBOWCTBA
NapaJUICTIBHBIX  TUIOCKOCTEH. [lpocTeifiime mnpoCTpaHCTBEHHBIE (PUIYypHl Ha
IUIOCKOCTH: TETPA3p, KyO, napajuieienunea; MOCTPOCHUE CEUCHHUIA.

[leprieHAUKYIAPHOCTE HPAMOMN M TJIOCKOCTH: NEPIEH IUKYJIAPHBIE NIPSMBIE B
[IPOCTPAHCTBE, NPAMBIC MAPAIENBHbIE W MEPHEHAMKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOM
MEPIEHIUKYJIAPHON IUIOCKOCTH. YTJIBI B IMPOCTPAHCTBE. YIOJl MEXKAY MPAMON H
IUIOCKOCTBIO;,  JIBYTPAHHBIA  YrOJ, JMHEHHBIA yroJ  ABYTPAaHHOrO  VIJia.
IleprieHAUKYIAP U HAKIIOHHBIE. PACCTOSHUAE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM A0  MJIOCKOCTH,  NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
[leprieHAUKYIAPHOCTE  IJIOCKOCTEN:  MPHU3HAK  MEPHEHIMKYJIIPHOCTH  JABYX
IUIOCKOCTEN. Teopema o0 TpEX NMepIeHINKYIIIpax.

MHoOrorpaHHuKHu

IToHsATHE MHOIOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHUKA, BBIYKIIBIE
W HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKA MHOTrorpasHuka. [Ipusma: n-yronpHas
NpHU3Ma; TPAHU U OCHOBAHUS MPU3MBL, MpsMas W HAKIOHHAs MPU3Mbl, OOKOBas U
ITOJTHas ITOBEPXHOCTH IIPU3MBI. [Tapannenenumnen, PAMOYTOJIbHBIA
napajuieJienunen U ero csoicra. Ilupamupa: n-yronpHas nupamuga, rpaHd U
OCHOBaHHWE MUPaMUbI;, OOKOBAs U MOJIHAS NOBEPXHOCTh MUPAMHU/IBL, MPABUIIbHAS U
YCEUEHHAs MHUpPaMUJA. OJIEMEHTBl NOpU3Mbl M nUpaMuiel. [IpaBunbHbIE
MHOTOTPAHHUKU: MOHATUE MPABUIIBHOIO MHOTOIPAHHUKA, MpPaBWIbHAs MpHU3Ma U
[paBAJIbHAsA TWMpaMHA;, NpPaBUJIbHAs TPEYroJibHas MHUpaMuaa W TPaBUIIbHBIN
TeTpadap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOIPAHHUKAX: OKTAdIP,
noaeKasap ¥ ukocaxap. CeveHust IpU3Mbl U M PAMUIBL.

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



BbluricieHue 3J€MEHTOB MHOTOIPDAHHUKOB. pé&Opa, IWaroHaJv, YIJIbL.
[Tnomane OOKOBOW NOBEPXHOCTH M MOJIHOH TMOBEPXHOCTH MPSAMOH TPHU3MBIL,
IIONIalb OCHOBaHWH, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMOA NPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTM W TMOBEPXHOCTH MNPABWIBLHOM MUPAMHUIEL,
TeopeMa O IUlomaau yceuéHHOHW mupamuanl. [lonstue 00 o0béMe. OOBEM
[APaMHU B, TPU3MBL.

[TomoOHble Tena B mpocTpaHcTBE. COOTHOWICHHS MEXKAY IUIOLIAASMHA
NOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

11 KVIACC

Tesia BpalueHus

[unuaapuydeckas MOBEPXHOCT, oOpa3yromme LUJIHHIPHYECKOM
MOBEPXHOCTH, OCh [WIMHAPUYECKOM mMOBepXHOCTU. [lunmHap: ocHoOBaHWsS U
OOKOBasi MOBEPXHOCTh, OOpa3yrwlas W OCh, IIOMAAb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konndeckass moBepxHOCTh, 00pa3yrole KOHWYECKON MOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOW MOBEPXHOCTH. KOHYC: OCHOBaHME W BEpPLIMHA, 00pa3zyronias
U OCh, IUIOMAAr OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolIKe U BBICOTA, OCHOBAHUS W OOKOBAs MOBEPXHOCTb.

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

HzoOpaskeHue Te BpallleHUs Ha TUIOCKOCTH. Pa3BépTKa IMIIMHIpa U KOHYCA.

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

[Tonsitue 06 00BEME. OCHOBHBIE CBOMCTBA 00BEMOB T, Teopema 00 00bEME
OPSIMOYTOJIBHOTO Mapajiiesienunena M cieactsus u3 Heé. OObEM LMIMHIpA,
KoHyca. O0OBEM mapa U mioaab chepsi.

[TonoOHbie Tena B mnpocTpaHCTBE. COOTHOWIEHWS MEXAY IUIOHIAAsIMHU
NOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuennss nwIMHAPA (MAPAUIETBHO M TNEPHEHAUKYJISAPHO OCH), CEYEHUS
KOHyca (MapajijieIbHOE OCHOBAHWIO M TPOXOSIIEE YEPE3 BEPLIMHY), CEUCHUs
napa.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH ¥ B MPOCTPAHCTBE. CIIOXKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOPA HA YKMCIO0. Pa3noskeHUe BEKTOPA MO TPEM HEKOMILTAHAPHBIM
BekTOopaM. [lpaBuno mapaimnenenunena. Pemenue 3agay, CBA3AHHBIX  C
NPUMEHEHUEM TPaBWJI ACUCTBUA ¢ BekTOopamu. [IpsiMoyrojbHas cuctema



KoopauHar B mnpoctpaHcTBe. Koopamuarel BekTopa. [lpocteiimme 3amaun B
KOOpAMHATax. YTrojl Mexay Bekropamu. CKaJlIpHOE MPOU3BEACHUE BEKTOPOB.
BrelunciieHue yriioB Mexay NpsMbIMA U MIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIMA
METO]I IPY PELIEHUN TEOMETPUUCCKHUX 3aa4.



IHJIAHUPYEMBIE PE3VJIBTATDBI
JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pe3ynbTaThl OCBOCHMS MPOrpaMMbl  y4eOHOTO MpeaMera
«MaremMaThKa» XapakTePU3YHOTCS:

I'paxxnanckoe Bocnuranue:

c(hOPMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIMK 00YUAIOIIEr0Cs KaK aKTHBHOTO
M OTBETCTBEHHOIO YJ€HA POCCHHMCKOro OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBJICHUH,
OpoUEeAyp TpPaXIaHCKOro oOuiecTBa (BBIOOPBI, OMPOCHL W TP.), YMEHUEM
B3aUMOJCHCTBOBAThE C COUMAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUM C HX
(OYHKIMSIMHA U HA3HAYCHUEM.,

IaTpuoTnyeckoe BOCMUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCHICKON rpakIaHCKOM UICHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY ¥ HACTOALIEMY POCCUMCKONM MATEMATUKHU, IEHHOCTHBIM OTHOLLICHUEM K
JOCTHKEHUAM POCCUHUCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTHYECKOM IIKOJIBL,
K HWCIOJb30BAHUIO 3TUX JOCTHXKEHWUN B JPYrMX HayKax, TEXHOJIOTUSX, cepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HAHUEM JIYXOBHBIX LEHHOCTEM POCCHUICKOTO Hapoaa,
c(hOPMUPOBAHHOCTHID  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  IMOBEIACHUS,
CBSI3aHHOI'O C MPAKTUYECCKAM MPUMEHECHUEM JOCTUIKEHUN HAYKU U AEATEIIbHOCTHIO
Y4E€HOI0;, OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOrO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHUE:

3CTETUYECKUM OTHOLLICHUEM K MUPY, BKJIOYAs 3CTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3a1ad4, pELICHA, PacCy>KICHUIL,
BOCIIPUUMUYMBOCTBEO K MATEMATUYECKUM aCIIEKTaM Pa3IMYHBIX BUAOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

C()OPMUPOBAHHOCTHIO YMEHMS MPUMEHATH MATEMaTUYECKUE 3HAHUS B
MHTEPECAX 30pOBOTO U 0€30MacHOro o0pasa KU3HU, OTBETCTBEHHOTO OTHOLIEHUS
K CBOEMY 370POBBIO (3I0POBOE MUTAHKME, COATIAHCUPOBAHHBIN PEXKUM 3aHATUNA U

OTHbIXA, peryJsipHas dusnyeckas AKTUBHOCTB ), (pU3NYECKOTO
COBEPILICHCTBOBAHUS, npu 3aHSITHSIIX CHOPTHBHO-03I0POBUTEIBLHOM
JESTENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAy, OCO3HAHMEM LEHHOCTH TPYIOIHOOUS;, UHTEPECOM K
pa3nuuHbiM  chepaMm  MpOo(ECCHOHATLHOW  EATENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOM U €€ MPUIOKEHHUSIMHU, YMEHHUEM COBEPILIATh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccu W peaqu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBKO K  Mare€MaTUYeCKOMy  OOpa3oBaHUIO U
caM000pa3oBaHUI0 HA TPOTSHKCHWH BCEH SKM3HU, TOTOBHOCTHIO K aKTHMBHOMY
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 TJI00ANBHOTO  XapakTepa OSKOJOTHYECKMX  MpoOJeM;
OpHCHTaIMel Ha MPUMECHEHHWE MaTeMATWUYECKWX 3HAHWM AJid PEUICHHs 3a1ay B
o0nacTi OKpyXKawlled cpeapl, TJIaHUPOBAHWS TMOCTYIKOB M OICHKH HX
BO3MO>KHBIX MOCIICCTBH TSl OKPY>KAOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKu W OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAaHHEM
MaTeMaTHUECKON HaykKM Kak c(epbl YeIOBEUECKOM JCATEbHOCTH, ITaloB €€
Pa3BUTHS M 3HAYMMOCTHM JUIsl PA3BUTUS IIUBUJIM3AIMHN, OBJAJACHHUEM SI3BIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJbTYpOM Kak CPEICTBOM TO3HAHUS MHPA,
TOTOBHOCTBIO OCYIICCTBIIATH TPOCKTHYID W HMCCIICAOBATEILCKYIO AEATEIbHOCTD
WHAWBHUAYAIHO U B TPYTITIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yJIBTaThl OCBOCHMS MPOTPAMMBI YYEOHOTO MPEAMETa
«MaremaTuka XapaKTePU3YHOTCS OBJIAZICHUEM YHUBEPCATTbHBIMA
NO3HAGAMENbHOIMU  OCTICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeticmausivMUL, YHUBEPCANLHBIMU Pe2YISMUSHBIMU OeTUCMBUSIMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmseusi,  0Oecnedusaom
Gpopmuposarue 0OA306blX KOCHUMUBHBIX NPOYECCO8 0OYYaAWUXcs (oceoenue
MEMOO08  NO3HAHUSL — OKPYJICAIOujeco0  Mupd;,  NPUMEHeHUue  J02UYeCKUXx,
UCCIe00BAMENbCKUX Onepayutl, ymeHuti pabomams ¢ ungopmayueii).

ba3osble joruyeckue aeiicrBus:

e BBISBJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKH MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLICHWA MEXAy MNOHATUSIMHA, (POPMYIHPOBATH
ONpEACTCHUS] NOHSTHN, YCTAaHABIMBATh CYUICCTBEHHBIM  MPHU3HAK
KJIacCU(pUKallM1, OCHOBAHMS IJii OOOOIICHHS W CPABHEHUS, KPUTEPHUHU
IPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (POPMYIUPOBATH W  NPeoOpPa3OBbIBATh  CYKICHUS:
YTBEPAUTENIbHBIE W OTPULATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIHKE,
YCIIOBHBIC,

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



npepiaratb  KpUTEpUM A BBISIBJICHWS ~ 3aKOHOMEPHOCTEH W
IIPOTHBOPEYHIA;

e JIENIaTh BBIBOABI C HKCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W
WHAYKTUBHBIX YMO3AKIOYCHHAH, YMO3AKIFOUEHUH TI0 aHAJIOTHN,

e TPOBOAWTH CaMOCTOSITENTbHO JOKA3aTeNIbCTBA ~ MATEMAaTHYECKUAX
YTBEPKACHUNA (TPSAMBIE U OT MPOTUBHOTO), BBICTPAMBATh APTYMEHTALIMIO,
OPUBOIUTH MPUMEPHl M KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHSI M BBIBOJIBI,

e BbIOMpaTh crmoco0 pemeHus y4eOHOM 3ahaud (CpaBHUBAThb HECKOJIBKO
BapUAHTOB peEUICHUs, BHIOMpaTh HauOoJee MOAXOMAUIMA ¢ YUYETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPHEB).

ba3oBbie uccienoBarenbckue aeiicTBus:

e HCHOJB30BATH BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHWS,
(opMynUpoBaTh BONPOCHI, (UKCUPYIOLIME NPOTHBOPEYHE, MPOOJIEMY,
YCTAHABIMBATh  MCKOMOE M JaHHOe, (OpPMHUPOBATH  THIIOTE3Y,
apryMEeHTUPOBATH CBOIO MO3ULNIO, MHCHHUE,

e TPOBOAWTH CaMOCTOSITEITbHO CIUTAHUPOBAHHbIiA SKCIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBJIEHUID OCOOEHHOCTEH MaTeMaTH4eCKOro
OOBEKTa, SIBIICHHS, NPOLECCA, BBIABICHUID 3aBUCUMOCTEH  MEXKAY
00BEKTaMU, SIBJICHUSIMU, IPOLIECCAMM,

e CAMOCTOSITENILHO (POPMYIMPOBATH 0OOOIICHUS M BBIBOJIBI MO pe3yjIbTaTam
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.

Pabora ¢ napopmanueii:

e BBIABJIATh ACPUIMATHEI MHPOPMALMH, NAHHBIX, HEOOXOAUMBIX JIJIsi OTBETA
Ha BOIPOC W AJIs PELIEHUS 3a]a4K;

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  Oeiicmaus,  0becneyusarom

ChOPpMUPOBAHHOCINL COYUANLHBIX HABBIKOE 00YYAIOULUXCS.

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 PELICHHUS 3a1a4l, KOMMEHTUPOBATh MOJTYUYEHHBIA PE3YJIbTAT;

B X07€ 00CYKICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKAAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a/1a4M, BBICKA3bIBATh UJICH, HALICICHHBIC HA TMIOMCK
PELICHUS; COMOCTABISATH CBOM CYXKICHUS C CYXXKICHHSAMH JIPYTHX
YYaCTHUKOB AMAJIOra, OOHAPYKMBAaTh PA3IM4Me W CXOJCTBO MO3WLHIA;, B
KOPPEKTHOH opMe GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,
OPEICTABNISATh  PE3yJIbTaThl  PEUICHHMs  33Ja4d,  OKCIICPUMEHTA,
UCCIICIOBAHMsI,  MPOEKTA,  CAMOCTOATEIBHO  BbIOMparh  (hopmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ay IUTOPHH.

CoTpyaHH4YeCTBO:

3)

NOHAMATh W WCMHOJB30BaTh  MPEUMYINECTBA  KOMAHAHOM W
WHAMBHUAYAJIbHON pabOThI MPU PEIIEHUH YUEOHBIX 3a/1a4; MPUHUMATh 11EJTb
COBMECTHON JACATENBPHOCTH, IUJIAHMPOBATh OPraHHU3alMI0 COBMECTHOH
paboThI, pacpenensaTh BUABI padoT, JOrOBAPUBATHCS, 00CYKAATh MPOLIECC
1 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,
OLICHMBATh KA4€CTBO CBOETO BKJIAJa B OOMMNA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnvie  pecynamugnvie  Oeiicmsus, obecneyusarom

GPopmuposarue cMblCIOBbIX YCMAHOBOK U ICUSHEHHBIX HABBIKOB TUYHOCHIU.
Camoopranusanusi:

COCTaBJIAITh MJ1aH, AITOPUTM PELICHUS 331a4H, BEIOUPATh CIIOCO0 PELICHUS
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 JEHCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOR,
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, TPSAMAs, MIOCKOCTb.

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

OnepupoBarh MOHATUAMU: MAPAIIETIBHOCTh U IEPIEHANKYISIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccupuuupoBare B3auMHOE PACIOIOKECHUE NPSIMBIX W IJIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATHSAMM: JBYTPAHHBIA YroJl, TPAHW ABYTPAHHOTO VIV,
peOpo IBYTPaHHOIO yIia, JIMHEHHBIA yroJl JBYIPAHHOrO YIJIA, FpaaycHas Mepa
JBYTPAHHOTO YIJIA.

OnepupoBarh NOHSTHUSIMH. MHOTOTPAHHUK, BBIMYKIIBIA W HEBBITYKJIBIA
MHOTOTPaHHUK, 3JIEMEHTBl MHOTOTPAHHUKA, TPABUIbHbBII MHOTOIPAHHUK.

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

Knaccupuuupoare  MHOTOTpDaHHUKM,  BbIOMpass ~ OCHOBaHWs  JUId
KIacCu(pUKauuy (BBIMYKIbIE W HEBBIMYKIBIE MHOTOTPAHHUKH, TPABHIIBHBIC
MHOTOTPaHHHUKH; PSMBIE U HAKJIOHHBIE MPU3MBbI, MAPAIICIICTIATIEBI ).

OnepupoBaTh MOHIATHIMH: CEKyLIas IITOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIMIIBI IOCTPOEHUS CEUEHU, HCITOJIb3YsI METOJT CIIEIOB.

CTpouTh CE€UEHMS] MHOTOTPAHHUKOB METOJOM  CJIEAOB,  BBINOJHAThH
(BBIHOCHBIE) TJIOCKME YEPTEKM W3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUJ
CBEPXY, COOKY, CHU3Y.

Pemare 3anaun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJIMYMH 1O 0OpaslaM Wiv
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUM MEXIY IBYMS
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 ~ MAaTEMATMYECKMX 33Ja4 Ha BBIYHCICHUE YIJIOB  MEXKIY
CKPEIIMBAIIMMUCS OPSIMBIMH, MEXIY TMNPAMOH M  IJIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Beruncnare 00bEMBI M MIOIIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (ITpPHU3Ma,
NUpPaMHAa) € TPUMEHEHUEM (QOPMYJ, BBIYUCIATH COOTHOLIEHUS MEXKIY
IJIOMIAIIMU 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 TEOMETPUYECKUX (UTypax, TPEICTABICHHYIO HA YEPTEKAX U
PHCYHKAX.

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

[IpuMeHsIT  MpOCTEHIIME MPOrPaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PELICHUN CTEPEOMETPUUYECCKUX 331a4.

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

[IpUMEHTh MONYYCHHBIE 3HAHUS HA MPAKTHUKE. AHAM3HPOBATh PEAJIbHBIC
CUTyaMd W TPUMEHATH M3YUYEHHBIC TIOHATHS B TMPOLECCE IMOUCKA PEIICHUS
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJEMBI, MOJACIUPOBATh PEalbHBIC
CUTyalMd Ha S3BIKE TCOMETPUM, HCCIEAOBATh MMOCTPOCHHBIE MOJEIH C
UCIOJb30BAHUEM T€OMETPUUYECKMX MTOHATHI M TEOPEM, anmnapara ajreOpsl, pearb
NPAKTUYECKUAE 3/1a4H, CBSI3aHHBIE C HAXOKCHUEM I€OMETPUYECKUX BEJTMYMH.

11 KVIACC

OnepupoBarh MOHITUSMHU. IUJIMHAPUYECKAs MOBEPXHOCTb, O0Opa3yIoLIKe
OWIMHAPUYECKOM  MOBEPXHOCTH,  IIMHAP,  KOHMYECKas  MOBEPXHOCT,
00pa3yoIIne KOHUYECKOH TOBEPXHOCTH, KOHYC; CPePUUECKAst TOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYUYEHUS TE BPALLEHUSI.

KiaccugunupoBars B3aMMHOE PacloJIOKEHHUE CPEPHI U MITOCKOCTH.

OnepupoBarh MOHATUSMU: IAPOBOW CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CETMEHTA; IIAPOBOM CJIOH, OCHOBAaHHME INAPOBOrO CJIOS, BBICOTA LIAPOBOTO CIOS,
IIAPOBON CEKTOP.

Bobruncnsate  00bEMBI M TUIOMIAJAM  TOBEPXHOCTEH  TEJ  BpallCHUS,
re€OMETPUUECKUX TEJ C MPUMEHEHUEM (POPMYJL.

OnepupoBarh TOHSATUSAMM: MHOTOIPAHHMK, BIMCAHHBIA B cdepy W
OMUCAaHHBIA OKONO cdepsl; cdepa, BNMCAHHAS B MHOTOTPAHHUK WJIH TEJO
BPALLECHMSI.

BbuncisaTh COOTHONICHUS MEXKIY TUIOMIAJSAMU MOBEPXHOCTEH W 00BbEMaMu
NnOTOOHBIX TEJL.



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

BBINONMHATE (BBIHOCHBIE) MJIOCKUE YEPTEIKU 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 MOHATAEM BEKTOP B MPOCTPAHCTBE.

BeINOnHATE  NEWCTBUSA  CHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHUS BEKTOPA HA YMCIIO, OOBACHATh, KAKUMHU CBOWCTBAMU OHH O0JIAIAFOT.

[IpuMeHATH MPaBUIIO NTapaUIeICIUIEA.

OnepupoBarb NOHATHIME: JIEKAPTOBBI KOOPAMHATHI B POCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIroid MEXKIY
BEKTOPaMH, CKAIIIPHOE MPOU3BEIEHAE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBL.

Haxoauth CyMMY BEKTOPOB W MPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEKIY
BEKTOpPaMH, CKaJIApHOEC TMIPOM3BEACHUE, PACKIaAbBaTh BEKTOP IO 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 mpocreiine reoOMeTpUYECKUE 3a1a4d HAa NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemrare 3amayn Ha JOKAa3areibCTBO MATEMATHYECKMX OTHOILUCHUH U
HAXOKICHUE FEOMETPHUECKHAX BEIMYMH MO 00pa3naM WIH aJrOpUTMaM, MPUMEHSS
WU3BECTHBIE METO/bI IPH PELLIEHUH CTAaHAAPTHBIX MAaTEMATHYECKHUX 3a1aY.

[IppuMeHATE mpocTEdIlline NOPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTE NpPUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKU3HU, PACIIO3HABATE NIPOSBIIEHNE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IppuMeHATh MONYYEHHBIE 3HAHWA HA IPAKTHUKE. AHAIU3UPOBATH PEAIBHBIC
CUTYyallud W TPUMEHATH W3YYCHHBIC NOHATHUA B MPOLECCE IMOUCKA PEIICHUs
MaTeMaTHYeCKd  C(HOPMYJIMPOBAHHONW MPOOJIEMBI, MOJAECIUPOBATh  PEabHBIE
CUTyalldhd Ha sA3BIKE T[EOMETPUM, HCCIENOBATh IMOCTPOECHHBIE MOAECIH C
WCIOJIB30BAHUEM TEOMETPUUYECKUX MTOHATHI U TEOPEM, ammapara anreOpsl; pelarhb
[IPAKTUYECKUE 3a0a4H, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BETMYMH.



TEMATHUYECKOE INVNTAHUPOBAHUE
10 KITACC

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




11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbBIE

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

NPOrpamMMmBslI Bcero o0pa3oBaTejbHbIE

padoTbI padoTbI
pecypcbl

Tena BpaleHus 12

OO6BéMBI TEN 5 1

BexTopel 1 KOOPAMHATEI B IPOCTPAHCTBE 10 1

[TosTOpenue, obobImeHue, 7 !

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 MPAMaAa U IJIOCKOCTb

IlonsTHs: NEPECCKArOIMEC IIIOCKOCTH,
NEPECCKAOIMUECA MPAMaAAa U IIJIOCKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKaMH,
n300pa’keHne MHOTOTPAaHHUKOB Ha
pPHCYHKaX, Ha MPOEKLMOHHBIX YePTEeKaxX

HavaneHble cBenenns o kyde U mupamuze,
uX pa3BEpTKU U Mozaenu. CeueHus
MHOT'OIPaHHHUKOB

HavaneHble cBenenns o kyde U mupamuze,
uX pa3BEépTKU U Mozaenu. CedueHus
MHOT'OIPaHHHUKOB

TTousiTue 00 aKCUOMATUYECKOM
MOCTPOSHUHU CTEPEOMETPUU. AaKCUOMBI
CTEPEOMETPUU U CIIENACTBHS U3 HIX




TloHusitue 00 aKCUOMATUYECKOM

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

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

10 IIOCTPOECHUU CTEPEOMETPUU. AKCUOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX
B3anMuO€ pacnonokeHue npsiMbIX B

1 MIPOCTPAHCTBE: MEPECEKAIOLTUECS,
napajyieIbHble U CKPELUBAIOINECS
npsiMble
ITapannenbHOCTL NPSIMBIX U MJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapajlIeNIbHbIE NIPSIMBIE B
MPOCTPAHCTBE, MapalIeIbHOCTb TPEX
MPSIMBIX
ITapannenbHOCTL NPSIMBIX U MJIOCKOCTEN B

13 npoctpaHcTse: [lapannenbHOCTh NPsIMON U
MJIOCKOCTH

14 YInbl ¢ COHANPABJIEHHBIMU CTOPOHAMHU

15 Yroa Mexay NpsiMbIMHU B IPOCTPAHCTBE

16 Yroa Mexay NpsiMbIMHU B IPOCTPAHCTBE

17 ITapannenbHOCT MIOCKOCTEMH:
napajieIbHble MIOCKOCTH

18 CaoiicTBa mapajijIeIbHBIX TUIOCKOCTEH

19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

HAa TJIOCKOCTHU. TETPa’ap, KyO,




napauiCJIcIunen

20 IToctpoenue ceuenunii

21 IToctpoenue ceuenunii
KontponbHas pabora no Teme "Ipsimbie u

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

23 MJIOCKOCTH: MEPIEHINUKYJISIPHBIE NIPSIMBIE B
MIPOCTPAHCTBE

4 IIpsimble napanienapHble U
NEPNEeHAUKYJIAPHBIE K MJIOCKOCTH

25 IIpsimble napanenpHble U
NEPNEeHAUKYJIAPHBIE K MJIOCKOCTH

26 IIpusnak nepneHauKyIAPHOCTH NPSIMON 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
IlepnieHOUKyYSp U HAKJIOHHBIE. PACCTOSHUE

31 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TWIOCKOCTHU

37 IlepnieHOUKyYSp U HAKJIOHHBIE. PACCTOSHUE

OT TOYKH OO0 IJIOCKOCTHU, paCCTOAHUE OT




MPsIMOM 10 TUIOCKOCTHU

IlepneHAUKYJSAp U HAKJIOHHBIE. PACCTOSTHUE

33 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TUIOCKOCTHU
IlepnieHOUKYISP U HAKJIOHHBIE. PACCTOSHUE

34 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TUIOCKOCTHU

35 YTInbl B IPOCTPAHCTBE: YIOJ MEXIY
MPSIMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JUHEHHBIN yroga
ABYTPAHHOIO yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN yroja
IABYTPAHHOIO yria
IlepneHOUKYISAPHOCTD MIIOCKOCTEN:

38 MIPU3HAK MEPIEHAUKYISAPHOCTU IBYX
IJIOCKOCTEN
IlepnieHAUKYISIPHOCTD MIIOCKOCTEN:

39 MIPU3HAK MEPIEHAUKYIIAPHOCTU IBYX
IJIOCKOCTEN
IlepneHOUKYISIPHOCTD MIIOCKOCTEN!

40 MIPU3HAK MEPIEHAUKYIIIPHOCTU IBYX
IJIOCKOCTEN

41 Teopema 0 Tpéx nepneHANKyJIsApax

42 Teopema 0 Tpéx nepneHANKyJIsApax

43 Teopema 0 Tpéx nepneHANKyJIsApax
KonTponpHas pabora mo temam

44 "IlepnieHANKYIAPHOCTD MPSIMBIX U

riockocTe" u "Vl Mexny NpsMbIMU U




IJIOCKOCTAMU"

45

TlonsTie MHOTI'OrpaHHUKA, OCHOBHBIC
SJIEMCHTBI MHOTOI'paHHHKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAHHUKH, paBBépTKa
MHOTr'OrpaHHUKa

46

IIpusma: n-yroapHas npu3Ma; rpaHu u
OCHOBAHMS IPU3MBI, IPsIMAsi U HAKJIOHHAs
NPU3MBI, OOKOBas M MOJIHAS IOBEPXHOCTh
MPU3MBI

47

ITapannenenunen, npsiMOyroJbHbIN
napajiesienunes U ero CBOicTaa

48

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

49

[IpaBuibHBIE MHOTOTPAHHUKH: MIOHATHE
NPaBHJIbHOIO MHOTOIPAHHHKA; MPaBUJIbHASI
npu3Ma U MpaBUJIbHAS MUPAMUIA;
NpaBHJIbHASL TPEYTOJIbHASL MTUPAMUIA U
NPaBUIIBHBIA TETPA3Ip; KyO

50

IIpencraBnenue o0 NpaBUIIBLHBIX
MHOTOTPaHHMKAX: OKTa’Jp, JOAEKadAp U
UKOCa3P.

51

CumMMeTpust B IPOCTPAHCTBE. CUMMETPHS
OTHOCHTEJILHO TOUYKH, NPSIMOH, TIOCKOCTH.
DJleMEeHTbl CHMMETPUHU B TUPaMUax,
napajieenunenax, npaBuIbHbIX
MHOTOIPaHHHUKAX




Brerucnenue 31eMeHTOB MHOT'OIPaAaHHUKOB!

22 pébpa, quaroHayu, yribl !
[Tnomans OOKOBOM MOBEPXHOCTH U MOJTHON
53 MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIIAAb !
OCHOBAHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMON TIPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUJIbHONW MTUPAMU/IBI, !
TeopeMa O IJIOMma Il OOKOBOI MOBEPXHOCTH
YCEUEHHON MUPAMUIbI
55 KonTponpHast pabora o Teme !
"MHororpaHHuKm"
56 [Tousitne 06 oObéMe 1
57 OOBbéM TUpaMUIbI 1
58 OOBbéM TUpaMUIbI 1
59 OOBbéM TUpaMuIbI 1
60 OOBbéM TUpaMuIbI 1
61 O06BEéM npu3MbI 1
62 O06BéM npu3MbI 1
63 O06BéM npu3MbI 1
64 KonTponpHast padora mo teme "OO0BEMBI !
MHOTOTPaHHUKOB"
[TosTopenue, 0600IIEeHNE CHCTeMATH3ALIHST
65 3HaHui. [locrpoenue ceuennii B 1
MHOTOTpaHHHKE
[TosTopenue, 0600IIeHNE CHCTeMATHU3ALIHS
66 3HaHUU. BbUKCIIEHHE PACCTOSIHUI: MEXAY 1

ABYMHA TOUYKaMH, OT TOUKHU OO HpﬂMOI\/'IJ oT




TOYKH OO MJIIOCKOCTHU, MEKIY
CKPCIIMBAOLIUMUCS MTPAMBIMUA

67 Hrorosast koHTpOsbHAs padoTa

[TosTopenue, 0600IIeHNE CUCTEMATH3ALIHS
3HaHUU. BpUKCIEHHE YITIOB: MEXAY

68 CKPELIUBAIOIIUMUCS MPSIMBIMU, MEXKIY
NPSIMOH M TJIOCKOCTBIO, ABYTPAHHbIX

YTJIOB, YIJIOB MEXKAY IIJIIOCKOCTAMU

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 chepol 1
IUIOCKOCTH, KacaTebHasl INIOCKOCTh 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)

KoHnunueckas noBepxHOCTh, 0Opa3yromue
KOHUYECKON MOBEPXHOCTH, OCh U
BEPIINHA KOHUYECKOH MOBEPXHOCTH




Komnyc: ocHOBaHUE U BEpLINHA,

8 oOpasyroimas 1 och; IJIOMaab OOKOBOM U
MOJIHON MTOBEPXHOCTHU
YceuéHHblil KOHyC: 00pasyromue u

9 BBICOTA, OCHOBaHHMsI M OOKOBast
MOBEPXHOCTh
H3o00pakeHne 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 TeJ

14 O0BéM HMIHHIPA, KOHYCA

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

16 CoOoTHOWEeHUs MEXKY TUIOIIAISIMHU
NOBEPXHOCTEH, 00bEMaMH 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 MTPaBUII AEUCTBUH C
BEKTOpaMH

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

[TosTOpeHnue, obobImeHue u
cucreMarnzauus 3HaHui. OCHOBHBIE
¢burypsl, GpakTel, TEOPEMBI Kypca
IUIAHUMETPUH

29

ITosTOpenue, obodIeHue u
cucreMarnzauus 3HaHui. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
IUIAHUMETPUH

30

[TosTOpeHnue, obobIeHue u
cuCTEeMAaTH3aLis 3HAHUKI. 3anaun
TUTAHUMETPUH U METOJbI UX PEIICHHUS




[TosTOpeHnue, obobieHue u

31 cucTeMaTu3alus 3HaHuH. 3agauu 1
TUTAHUMETPHUH U METOJIBI X PEIlEHHS
[TosTOpeHnue, obodIeHue u

37 cucreMaTn3auus 3HaHU. OCHOBHBIE !
¢burypsl, pakTel, TEOPEMBI Kypca
CTepEOMEeTPUH

33 Urorosast KoHTpOSIBbHASA padoTa 1

34 [ToBTOpenue, obobmeHne u |
cHCTEeMaTH3alUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







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

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






