





HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma y4yeOHOro Kypca «I'eomerpuisty 0a30BOTO ypOBHS JUIs
oOyuaronmuxcst 10 —11 kmaccoB pazpabotaHa Ha OCHOBE DenepanbHOro
roCyJapCTBEHHOTO0 00Pa30BATENIbHOIO CTAHJApTa CPEAHEr0 00IIEero 0Opa3oBaHus,
C Y4YETOM  COBPEMEHHBIX MHMPOBBIX TpPeOOBaHW, MNPEABABIAEMBIX K
MaTeMaTHYECKOMY OOpa30BaHMIO, W TPaauUUi POCCHUCKOro 00pa30BaHUSL.
Peanuzanust nporpaMmmel 00€CIEYMBAET OBJIAJCHUE KITHOYEBBIMA KOMIETCHIASIMH,
COCTaBJISIFOIIMMHM  OCHOBY JJIsl CAMOPA3BUTUSL M HEMPEPBIBHOTO 00pa3oBaHUs,
LEJIOCTHOCTh OOHIEKYJBbTYPHOTO, JTUYHOCTHOTO W MO3HABATEIBHOTO PA3BHTHS
JUYHOCTH O0YYarOIIAXCS.

HEJIN U3YUEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca TE€OMETPUM Ha YPOBHE CPEAHEro oO0mIero
oOpazoBaHusi OOYCJIOBJIEHA NPAKTUYECKON 3HAUMMOCTBIO METANMPEIAMETHBIX U
OPEIMETHBIX PE3YJbTaTOB OOYYEHUS TE€OMETPUU B HAMPABJICHUM JIMYHOCTHOTO
pa3zBuTus oOyvarommxcs, (popMupoBaHUs (PYHKIMOHAIBHON MaTEMaTHYECKON
IPaMOTHOCTH, U3yUYEHUS APYTUX YUEOHBIX AUCUUILIMH. PazBuTrie y oOydarommxcs
NPaBUJIBHBIX TPEACTABJCHUNA O CYIIHOCTH M MPOMCXOKACHUU TE€OMETPUUYECKUX
a0cTpakiuii, COOTHOIIEHUM PEATbHOTO M MACAIBHOTO, XapaKTEPEe OTPAKCHUS
MaTEMaTHYECKON HAyKOW SABJICHWNW MW IMPOLECCOB PEAIBHOTO MHpPA, MECTE
reOMETPUM B CUCTEME HAYK M POJIM MATEMATUYECKOTO MOJIECIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUalllUXCsl, a TaKkKe KaueCTB MbIIUICHHUS, HEOOXOAMMBIX MJis aJanTallud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTCs OJHUM M3 OA30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero o0pa3oBaHus, TaKk Kak OOECNEYMBACT BO3MOXKHOCTh HM3YYCHHS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOM HANPABICHHOCTH, TaK U TYMaHUTAPHOIA.

Jloruueckoe MblLUIEHUE, (HOPMUPYEMOE MPU M3YUYCHUU OOYyYarOIIMMUCS
MNOHSATUIHBIX OCHOB N'€OMETPUHU U MOCTPOCHUH 1ICTIOUKH JIOTHUECKUX YTBEPXKICHUMA
B XOJI€ PEIIECHUS TEOMETPUUECKUX 3a]ay, YMEHUE BBIABUIaTh W OMPOBEPrarhb
TUIIOTE3bl HEMOCPEACTBEHHO MCIMOJIB3YIOTCS MPU PELICHUWU 3a7a4 €CTECTBEHHO-
HAYYHOTO [MKJIA, B YACTHOCTHU U3 Kypca (PU3MKH.

YMEHUE OPUEHTUPOBATHCS B MPOCTPAHCTBE MIPAET CYLUIECTBEHHYIO POJIb BO
BCEX OO0JIACTSAX AEATENIbHOCTU uesioBeka. OpHEHTalMs 4eOBeKa BO BPEMEHHU WU
MPOCTPAHCTBE — HEOOXOJMMOE YCJIOBUE €ro COLMANIBHOrO ObITHS, Qopma
OTPKEHUS OKPY>KAIOLIET0 MUpPA, YCJAOBHUE YCHEIIHOTO MO3HAHWMS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH.  ONEpPUPOBAHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEAMHSET pa3Hbie BHUIbI Y4YEOHOW MW TPYAOBOW JAEATEIBHOCTH,



SBJSIETCS. OJJHUM M3 TPOPECCUOHATBHO BAKHBIX KAaye€CTB, MOITOMY aKTyajbHA
3aja4ya (popmMupoBaHUs y 0O0yHarOMMXCS MPOCTPAHCTBEHHOIO MBINUICHHUS Kak
Pa3HOBUAHOCTH OOPAa3HOr0 MBIIIICHAS — CYIIECTBEHHOTO KOMIIOHEHTa B
NOJrOTOBKE K MPAKTUYECKON ACATEIIbHOCTU TI0 MHOTMM HAMpPaBJICHUSM.

Llenb ocBoeHus mporpaMmbl yueOHOro kypca «l'eomerpus» Ha 06a3zoBoM
ypoBHE 00yueHuss — 00meo0pa3oBaTesibHOE M OOWIEKYJIBTYPHOE Pa3BUTHE
oOyvaromuxcss  4epe3  o0eclieuyeHre  BO3MOXKHOCTH — MPUOOPETCHHS |
WCTIOJIb30BAHUS CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUW W JCWCTBUH,
crneun(pUIHBIX T€OMETPUN, BO3MOKHOCTH YCIEHIHOTO MPOJOKEHUsST 00pa3oBaHus
N0 CMEUUATBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM UCTIOIb30BAHUEM T€OMETPUH.

[TporpaMMa mno reoMeTpud Ha O0a30BOM YPOBHE NpPEIHA3HAYEHA IS
00yYaroluXcsi CPeIHEN LIKOJIbI, HE MCIBITHIBABIIMX 3HAUYUTEIbHBIX 3aTPYIHCHUN
HA YPOBHE OCHOBHOro 001ero odpazoBanus. Takum oOpazoM, oOydarolmecs Ha
0a30BOM YPOBHE AOJKHBI OCBOMTH OOLIME MATEMATHUYECCKHE YMEHHS, CBS3AHHBIC
co crneuu(puKoi TeoMETpUM W HEOOXOAMMbIC MAJisi JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEKOT BO3MOKHOCTh M3YUMTh F€OMETPHIO OOJee
ry0OKO, €Ciii B JajbHEHIIEM BO3HUKHET HEOOXOAMMOCTb B T€OMETPUUECKUX
3HaHUAX B TPOPECCUOHATILHON AEATEIbHOCTH.

JIOCTM>KEHHE 1ENH  OCBOCHHS MPOrpaMMbl  00ECIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIIMX 33Aay. [IpuoputeTHBIMM 3amadyaMd  OCBOEHHUS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 Kitaccax siBISIFOTCS:

o (OopMHUpOBAaHHUE TMPEACTABICHUS O T[EOMETPUM KaK YacTH MHPOBOH

KYJIbTYPBl U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOLIUM MUPOM;

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

o (dopMHUpOBaHME YMEHHS pacro3HaBaThb Ha 4YEPTEkKaxX, MOACIHIX U B
pealbHOM MUPE MHOTOTPAHHUKY U TE€Ja BPALLICHMUS,

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

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

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

e Pa3BUTUE  MHTEUIEKTYaJIbHBIX M TBOPYECKUX  CHOCOOHOCTEH
oOyvaromuxcs, MO3HABATEIIBHOH  AKTMBHOCTH,  HCCIEI0BATENBCKUX
YMEHUH, KPUTUUHOCTU MBILLICHHUSI,



o (popmupoBaHue (OYHKIMOHATBHOM TPaMOTHOCTH, PENCBAHTHOM
FEOMETPUM. YMEHHE PACMO3HABATh MPOSBICHUS  TEOMETPUYECCKHUX
NOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HECHHBIX
CUTyaUMsIX M NPH M3YUYEHUH APYTHX YUECOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEN W 3aKOHOMEpPHOCTEH, (HOpPMYJIMpOBaTH WX Ha SA3BIKE
TEOMETPHU U CO3/1aBATh TEOMETPUUECCKHE MOJENH, MPUMEHATH OCBOCHHBIN
TFEOMETPUYECKUI anmnapar Ajis PEICHUs NPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJIYYCHHBIE PE3YJIBTATHI.

OTIMUYUTENBHON OCOOEHHOCTBIO TPOTPAMMBI SIBIISIETCSI BKJIFOYEHHUE B KypC
CTEPEOMETPUM B HAyaJe €ro M3y4YeHWs 3a/Jay, pPEUIacMbIX Ha YPOBHE
WHTYWTUBHOTO NIO3HAHMS, U OMPEACTEHHBIM 00pa3oM OpraHM30BaHHAas padoTa HajJ
HUMH, YTO CHOOCOOCTBYIOT PA3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBILUICHAS, CTUMYJIMPYET MPOTEKAHUE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JAJBHENIIEMY U3YYEHUIO ITPEIMETA.

[IpeanodreHne OTAAETCS HATSAHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHUS, TO
€CTh TCOPETHUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
NPAKTUYECKON AeATENbHOCTH. Pa3BUTME MPOCTPAHCTBEHHBIX MPEACTABICHUN
ydammxcs B Kypce CTEPEOMETPHM MPOBOAMTCSA 3a CUET PEIICHUS 33434 Ha
CO3/JJaHME  NPOCTPAHCTBEHHBIX OOpa3oB M 337a4 Ha  ONEPUPOBAHUE
NPOCTPAHCTBEHHBIMH OOpazamu. Co3nanue oOpasa NPOBOAWUTCA € OMOPOW Ha
HArMSAHOCTh, a ONEPUpPOBaHME O0pPa3oM — B  YCIOBUSAX OTBICYCHHS OT
HATJIAHOCTH, MBICTIEHHOTO U3MEHEHUS €r0 HCXOIHOTO COACPKaHMSI.

OcHOBHBIE coaepKaTenbHble JIMHUKA Kypca «l'eomerpun» B 10—11 kimaccax:
«MHuororpaHHukny, «IIpsamble 1 IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalleHus»,
«BeKkTophl M KOOPAMHATHL B MPOCTPAHCTBEY. DOPMHUPOBAHKE JIOTHYECKAX YMEHUIMA
paclpeaenseTcss HE TOJBKO MO COAEPXKATENBHBIM JIMHUSM, HO M 1O ToJam
0Oy4eHHS Ha YPOBHE CPEIHETO O0IIEro 00pa30BaHUsI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLICE MPEAMETHBIM PE3YJIbTaTaM
OCBOEHMsl pabodyeil Mporpammel, pPacHpelcsiéHHbBIM TIO0 TroAaM O0y4YeHMs,
CTPYKTYPUPOBAHO TakUM OOpa3oM, 4YTOOBI OBJIAJICHUE TIE€OMETPUUYCCKUMHU
NOHATUSIMA W HABBIKAMH OCYILECTBISIOCH NOCIEA0BATENBHO U OCTYNATENBHO, €
COOJIFOICHAEM MPUHLIUIA MTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKJIOYAJIUCH B
OOLIYI0 CUCTEMY T€OMETPUUYECCKMX MPEICTABICHHNA OOy4YaroIUXCs, PAclUpss U
yrayOusist €€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenne reomerpun oTBOIMTCA 2 4yaca B HeAemo B 10 knacce u 1 yac B
Heaento B 11 kimacce, Bcero 3a jiBa roga o0ydyeHus - 102 yueOHbIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe M MJI0CKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CcTepeoMeTpuu. Touka, npsMas, TJIOCKOCTB,
npOCTpaHCTBO. [lOHATHE 00 aKCHOMATMYECKOM TMOCTPOEHUHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIACACTBHS U3 HUX.

B3anmHOe pacrnoyiooKEHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
napajuieJibHele W CKpeluBaronecs npsmele. [lapajuensHOCTh NpAMBIX U
IUIOCKOCTEW B MNPOCTPAHCTBE. MApPaAJUICIBHBIE TMpPsAMBIE B  IPOCTPAHCTBE,
[apajuIeNIbHOCTh TPEX MPAMBIX; MAPAIEIBHOCTh MPAMONA U IUIOCKOCTH. YTJIBI €
COHANPaBIEHHBIMA CTOPOHAMHM, Yroid MEXAYy MPAMBIMA B IPOCTPAHCTBE.
[TapamiennbHOCTE TUTIOCKOCTEMN: apajuieIbHbIE IJIOCKOCTH, CBOWCTBA
NapaJuIETbHBIX  TUIOCKOCTEH. [lpocTeifiime mnpocTpaHCTBEHHBIE (PUIYypHl Ha
TUIOCKOCTH: TETPA3p, KyO, napajuieienunea; MOCTPOCHUE CEUCHMIA.

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

MHoOrorpaHHuKHu

IToHsATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIIBIE
1 HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: n-yronpHas
OpHU3Ma; TPAHU U OCHOBAHUS MPU3MBL, MpsMas W HAKIOHHAs MPU3Mbl, OOKOBas U
[TOJTHAs ITIOBEPXHOCTH IIPU3MBIL. [Tapannenenumnen, [PAMOYTOJIbHBII
napajuieJienunen U ero cpoicra. Ilupamupa: n-yronpHas nupaMmuzga, rpaHd U
OCHOBaHUE MUPaMUbI;, OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMHM/IbL, MPABUJIBHAS U
YCEUE€HHAs MHUpaMUA. OJIEMEHTBl TOpU3Mbl M nupamMuiel. [IpaBunbHbIE
MHOTOTPAHHUKU: TMOHATUE MPABUJIBHOIO MHOTOIPAHHHUKA, MpPaBWIbHAs MpHU3Ma U
[paBAJIbHAsA TMpaAMHA;, MpPaBUJIbHAs TPEYroJibHAs MNUpaMUAa W TPaBUIIBHBIN
TeTpadap, KyO. IlpeacraBieHne O NPaBWIBHBIX MHOTOIPAHHUKAX: OKTadP,
noaeKkasap v uxocaxap. CeyeHust NIpU3Mbl U M PAMUIBL.

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



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

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

11 KVIACC

Tesia BpalueHus

[unuaapuyeckas MOBEPXHOCT, oOpazyromme LWJIHHIPHYECKOM
MOBEPXHOCTH, OCh [WIMHIPUYECKOM mMOBepXHOCTU. [lwimHap: ocHOBaHWS U
OOKOBasi MOBEPXHOCTh, OOpasyrwolias W OChb, IJIOMAAb OOKOBOW W TOJHOM
MOBEPXHOCTH.

Konndeckas moBepxHOCTh, 00pa3yroIne KOHUYECKON MOBEPXHOCTH, OCh W
BEPIIMHA KOHUYECKOW MOBEPXHOCTH. KOHYC: OCHOBaHME W BEpIIMHA, 00pa3zyromas
U OCh, IUIOMAAr OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUEHHBIA KOHYC:
00pa3yroIIKe U BBICOTA, OCHOBAHUS U OOKOBAs TIOBEPXHOCTb.

Cdepa v map: UEHTp, paauyc, AUAMETP,; IJIOMIAAb MOBEPXHOCTU CREpHI.
BzaumHoe pacnionoxenne chepsl U MIOCKOCTH; KacaTellbHas TIOCKOCTh K cepe;
I0WaabL CHEPHI.

HzoOpaskeHue Te BpallieHHs Ha MIIOCKOCTU. Pa3BépTKa IIUIMHIpA U KOHYCA.

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

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

[TonoOHbie Tena B mpocTpaHCcTBE. COOTHOWICHUS MEXAY TUIOMAIIMA
NOBEPXHOCTEHR, 00BEMaMU MOTOOHBIX TEN.

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

BekTopbl M KOOpPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B MPOCTpAaHCTBE. CI0KEHUE U BEIYMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YMCIO0. Pa3noskeHUE BEKTOPA MO TPEM HEKOMIUTAHAPHBIM
BekTOopaM. llpaBuno mapamenenunena. PemeHue 3amay, CBA3AHHBIX  C
NPUMEHEHUEM TPaBWJI JACUCTBUH ¢ BekTopamu. [IpsiMoyrojbHas cucrema



KoopauHar B mnpocrtpaHcTBe. Koopauwnarel Bektopa. [lpocreiimme 3amauu B
KOOpAMHATax. YTojl MexAy BekTopamMu. CKalsIpHOE MPOW3BEACHUE BEKTOPOB.
BelunciieHue yriioB Mexay NpsMbIMA U MIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIMA
METOJI IPY PELIEHNN TEOMETPUUECKHUX 3a1au.



IHJTAHUPYEMBIE PE3VJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS MPOrpaMMmbl  y4eOHOTrO MpeaMera
«MaremMaThKa» XapakTePU3YITCS:

I'paxknanckoe Bocnuranue:

c(hOPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIMK 00YUAIOIIEr0Cs KaK aKTHBHOTO
M OTBETCTBEHHOIO YJ€HA POCCHHMCKOrOo OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUUYECKUX OCHOBAaX (DYHKIIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBJICHUH,
OpoUEeAyp TpakIaHCKOro oOuiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU HMHCTUTYTAMHU B COOTBETCTBUM C HX
(OYHKIMSIMHA U HA3HAYCHUEM.,

IHaTpuoTH4yeckoe BOCMUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCHICKON IpakIaHCKOM UICHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY ¥ HACTOALIEMY POCCUMCKONM MATEMATUKHU, IEHHOCTHBIM OTHOLLICEHUEM K
JOCTHKEHUSAM POCCUHCKUX MATEMATHUKOB U POCCUMCKOM MaTEMATAYECKOM IIKOJIBL,
K HWCIMOJBb30BAHUIO 3TUX JOCTWXKEHUW B JPYrMX HayKax, TEXHOJIOTUSX, cepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HAHUEM JIYXOBHBIX LEHHOCTEM POCCHUICKOTO Hapoaa,
c(hOPMUPOBAHHOCTHID  HPABCTBEHHOIO  CO3HAHUS, OTUYECKOrO  MOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECCKAM MPUMEHCHUEM JOCTUIKEHUN HAYKU U AEATEIIbHOCTHIO
YYEHOr0; OCO3HAHUEM JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOTO OyAyLIETO.

JCcTeTHYeCKOe BOCIIUTAHUE:

3CTETUYECKUM OTHOLLICHUEM K MUPY, BKJIFOYAs 3CTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3ajaad4, PELICHAT, PacCy>XICHUN,
BOCIIPUUMYMBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3IMYHBIX BUAOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c()OPMUPOBAHHOCTHID YMEHHS MPUMEHATH MATEMaTUYECKUE 3HAHUS B
MHTEPECAX 30pOBOTO U 0€30MacHOro o0pa3a KU3HU, OTBETCTBEHHOTO OTHOLIEHUS
K CBOEMY 3J0POBBIO (3I0POBOE MHUTAHKUE, COATIAHCUPOBAHHBIN PEKUM 3aHATHNA U

OTIbIXA, peryJsipHas dusnyeckas AKTUBHOCTB ), (pU3NYECKOTO
COBEPIICHCTBOBAHUS, npu 3aHSITHSIX CHOPTHBHO-03I0POBUTEIBLHOM
JESTENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHMEM LEHHOCTH TPYIOIHOOUS;, UHTEPECOM K
pa3nuuHbiM  chepaMm  MpOo(ECCHOHATILHONW  NEATEIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOM U €€ MPUIOKCHHUSIMHU, YMEHHUEM COBEpLIATh OCO3HAHHBINA BHIOOD
Oynymeid mnpodeccu W peaqu30BbIBaTh COOCTBCHHBIE JKU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBIO K  Mare€MaTU4eCcKOMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHWM BCEH JKM3HU, TOTOBHOCTHIO K aKTMBHOMY
yYacTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEeMaTHUYECKONM HaPaBICHHOCTH.

IKOJIOTHIEeCKOE BOCIUTAHHUE:

Cc(hOPMUPOBAHHOCTHIO 3KOJOTHYECKON KYJIbTYPhl, MOHUMAHWUEM BIIMSHUS
COLIMATbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON U COIMAIbHOM
Cpelbl, OCO3HAaHMEM TJ00ANBHOTO  XapakTepa OSKOJOTHYECKMX MpoOJeM;
OpHCHTalMEH Ha NMPUMECHEHHWE MaTeMAaTWUCCKWX 3HAHWM AJid PEUICHWs 3a1ad B
o0nacTi OKpyKawlleil cpeapl, TJIaHUPOBAHWS TMOCTYNKOB U OICHKHA HX
BO3MO>KHBIX MOCIIEACTBH TSl OKPY>KAOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKM W  OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAaHHEM
MaTeMaTHUECKON HaykM Kak c(epbl YeIOBEUECKOM ACATEbHOCTH, ATanoB €€
Pa3BUTHS M 3HAUMMOCTHM Ui PA3BUTHs IMBWIIM3AIMM, OBJIAJACHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJbTYpOM Kak CpEICTBOM TO3HAHUS MHPA,
TOTOBHOCTBIO OCYIICCTBIIATH TPOEKTHYIO W HMCCIIECAOBATEILCKYIO AEATEIbHOCTD
WHAMBUAYaAIbHO U B TPYTITIE.

METAIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3YJIBTaThl OCBOCHMSI MPOTPAMMBI YYEOHOTO MpEAMETa
«MaremaTukay XapaKTePU3YHOTCS OBJIAJICHUEM YHUBEPCATTbHBIMA
RO3HAGAMENbHOIMU  OCTICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oeticmausivML, YHUBEPCANLHBIMU Pe2YISMUGHbIMU OeTCMEUSMU.

1)  Vwuugepcanvnvie  no3HasamenvHvle  Oelicmgus,  obecneqyusaom
Gpopmuposarue 0OA306blX KOCHUMUBHBIX NPOYECCO8 0OYYaAWUXcs (oceoenue
MEMOO08  NO3HAHUSL  OKPYJICAIOueco  Mupd;,  NPUMEHEHUe  J02UYeCKUX,
UCCIE00BAMENbCKUX Onepayuti, ymeHuti pabomams ¢ ungopmayueii).

ba3osble jornyeckue aeiicrBus:

e BBISBJIATh U XapAKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKH MATEMATUYECKIX
OOBEKTOB, TOHATHI, OTHOLICHWA MEXAy NOHATUSIMHA, (POPMYIHPOBATH
ONpEACTICHUS] TNOHITHN, YCTAaHABIMBATh CYUICCTBEHHBIM  IPHU3HAK
KJIacCU(UKallMuy, OCHOBAHMS i OOOOIICHHS W CPABHEHWS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (OPMYIUPOBATH W  NPeoOpPa3OBbIBATH  CYKICHUS:
YTBEPAUTEIIbHBIE W OTPULATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIHWE,
YCIIOBHBIC,

e BBISBIATH  MATEMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
OPOTUBOpPEUMs B (aKTaxX, AAHHBIX, HAOMIOJCHUSX W YTBEPKACHHSX;



npejiaratb  KPpUTEPUM I BBISIBJICHUS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

e JIENIaTh BBIBOABI C HKCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W
WHAYKTUBHBIX YMO3AKIKOYCHHH, YMO3AKJIFOUEHUH IO aHAJIOTHN,

e MPOBOAWTH CaMOCTOSITENIBHO JOKA3aTeNbCTBA ~ MATEMATHYECKUAX
YTBEPKACHUNA (TPSAMBIE W OT MPOTHUBHOTO), BBICTPAMBATh apryMEHTALIHIO,
OPUBOIUTH MPUMEPHl M KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIC
CYXXICHHSI M BBIBOJIBI,

e BbIOMpaTh crmoco0 pemeHus y4eOHOM 3ahaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB peEUICHUs, BbIOMpaTh HauOoJee MOAXOMAUIMA ¢ Y4ETOM
CaMOCTOSITENTEHO BBIACIICHHBIX KPUTEPHUEB).

ba3oBbie uccienoBarebckue aeiicTBUs:

e HCHOJB30BATH BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHUS,
(opMynupoBaTh BONPOCHL, (PUKCUPYIOLIME NPOTHBOPEYHE, NPOOIIEMY,
YCTAHABIMBATh MCKOMOE W  JaHHOe, (OPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULNIO, MHCHHUE,

e TPOBOAWTH CaMOCTOSITENTLHO CIUTAHUPOBAHHbIi SKCIIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBJIEHUID OCOOEHHOCTEH MareMaTH4eCKOro
OOBEKTa, SIBIICHHS, NPOLECCA, BBIABICHUID 3aBUCUMOCTEH  MEXKIY
O00BEKTAMMU, SIBJICHUSIMU, IPOLIECCAMU,

e CAMOCTOSITENILHO (POPMYIMPOBATH 0OOOUIEHUS W BBIBOJIBI IO PE3yJIbTaTaM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHUIA;

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

Pabora ¢ napopmanueii:

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

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

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

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

2)  VuugepcanvHvie  KOMMYHUKAMUGHble  Oeiicmagus,  0becneyusarom

ChOPpMUPOBAHHOCIL COYUANLHBIX HABBIKOE 00YYAIOUJUXCS.

OO0wenne:



BOCIIPUHUMATh H  (OPMYJIMPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU UM LIETISIMU OOLICHHUS, SICHO, TOYHO, TPAMOTHO BBIP&KaTh CBOIO
TOYKY 3PECHMSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO
X0y PELICHUS 3a/1a4l, KOMMEHTHUPOBATh MOJTYUYEHHBIA PE3YJIbTAT;

B X07€ 00CYKICHHS 3a1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a1a4M, BBICKA3bIBATh WJICH, HALICICHHBIC HA TMIOMCK
PELICHUS, COMOCTABISATE CBOM CYXKICHUS C CYXXKICHHSAMH JIPYTHX
YYACTHUKOB AMAJIOra, OOHAPYKMBAaTh PA3M4Me W CXOJCTBO MO3HULHNA; B
KOPPEKTHOH opme GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHUS,
OPEICTABISATh  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
WHAMBHUAYAJIbHON pabOThI MPU PEIIEHUM YUEOHBIX 3a/1a4; MPUHUMATH 11EJTb
COBMECTHON JACATENBbHOCTH, IUJIAHUPOBATh OPraHHU3alMI0 COBMECTHOH
paboThI, pacpenensaTh BUAbI padoT, JOrOBAPUBATHCS, 00CYKAATh MPOLIECC
1 pe3yJibTar padboThl, 0000IAaTh MHEHUS HECKOJBKHUX JIFOJIEH;
Y4acTBOBATh B TPYMIIOBBIX (popMax padoThl (00CYkACHUS, OOMEH MHEHUIA,
«MO3TOBBIE WITYPMBD» W WHBIC), BBINOJHITH CBOK 4YacTh pabOTBl W
KOOPJVMHHUPOBaTh CBOWM JCHCTBUS C JPYTMMH YIECHAMH KOMAaH/bI,
OLICHMBATh KA4€CTBO CBOETO BKJIAJA B OOMIMNA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnvie  pecynamuenvie  Oeiicmsus, obecneyusarom

Gopmuposarue cMblCIOBbIX YCMAHOBOK U ICUSHEHHBIX HABBIKOB TUYHOCHIU.
Camoopranusanusi:

COCTaBJIAITH IJ1aH, AITOPUTM PELICHUS 331a49H, BBIOMPATh CIOCOO PEIIEHUS
C YYETOM UMEKOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUI C YYETOM HOBOM
uH(pOpMaLUH.

CaMOKOHTPOJIb:

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

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



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

HPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

OnepupoBaTh MOHIATHSIMH: TOUKA, TPSAMAs, MIOCKOCTb.

[IpUMEHITE aKCMOMBI CTEPEOMETPUU W CICICTBUS M3 HHUX NPH PEUICHUU
TrEOMETPUYECKUX 33a4.

OnepupoBaTh MOHATUSAMU: MAPAIIIETIBHOCTh U IEPIEHANKYISIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccupuuupoBare B3aMMHOE PACIONOXKEHUE NPSIMBIX W IJIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHSATHSAMM: JABYTPAHHBIA yroJl, TPAHW JABYTPAHHOTO VI,
peOpo IBYTrPaHHOIO yria, JIMHEHHBIA yroJ JBYIPAHHOIO YIJIA, FpPaayCcHas Mepa
JBYTPAHHOTO YIJIA.

OnepupoBarh TOHATHUSMH. MHOTOTPAHHUK, BBIMYKIIbIHA W HEBBINYKJIBIA
MHOTOTPaHHHK, 3JIEMEHTBl MHOTOTPAHHUKA, TPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHABl MHOTOIPAHHUKOB (MHApamMUAQ;, NpHU3MA,
OPSIMOYTOJIBHBIN MapaJIeNIenune, Ky0).

Knaccupuuupoare ~ MHOTOIPDaHHUKM,  BbIOMpass ~ OCHOBaHUS  JUId
KIacCu(puKauuy (BBIMYKIbIE W HEBBIMYKIBIE MHOTOTPAHHHMKHM, TPAaBHJIbHBIC
MHOTOTPaHHHUKH;, PSMBIE U HAKJIOHHBIE MPU3MBbI, MAPAIICIICTIAIEBI ).

OnepupoBaTh MOHIATHIMH: CEKyLIasl INTOCKOCTh, CEYEHUE MHOTOTPAHHHKOB.

OOBACHATH TPUHLIMIIBI IOCTPOEHUS CEUEHM, UCITOJIb3YSI METOJT CIIEIOB.

CTpouTh CE€YEHHSI MHOTOTPAHHMKOB METOJOM  CJIEAOB,  BBIMOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUA
CBEPXY, COOKY, CHU3Y.

Pemare 3anaun Ha HAXOXKAECHUE TEOMETPUUYECKUX BEJIMUMH 1O 0OpasnaM Win
QIrOpUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIICHUH
CTaHJAPTHBIX MATEMATUYECCKUX 33/1a4 HA BBIYMCICHUE PACCTOSIHUIA MEXKAY ABYMSI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMUCS TPSIMBIMH.

Pemare 3anaun Ha HAXOKAEHUE TEOMETPUUYECKUX BEJMYMH 1O 0OpasnaM Win
QIrOpUTMaM, TPUMEHSS W3BECTHHIC AHATUTHUYECKAEC METOAbl TPH PEUICHUHU
CTAHJAPTHBIX  MAaTEMAaTMYEeCKMX 33Ja4 Ha BBIYHCICHUE YIJIOB  MEXKIY
CKPEIIMBAIIMMUCS NPSIMBIMH, MEXIY TMNPAMOA M  IJIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Beruncnare 00bEMBI M MIOIIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (ITPHU3Ma,
NUpaMUAa) € MPUMEHEHUEM (POPMYJI, BBIYMCIATH COOTHOLIEHWS MEXKIY
IIOMIAIIMU TOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOTPAHHHUKOB.

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

W3Bnekarb, mnpeoOpa3oBeiBaTh M HHTEPOPETUPOBATH HHPOPMALUIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEkKAX U
PHCYHKAX.

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

[IpuMeHsIT  MpOCTEHIIME MPOTrPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUYECCKUX 331a4.

[IpyBOIMTE MPUMEPBI MATEMATUUYECCKUX 3aKOHOMEPHOCTEH B NPUPOIE W
YKU3HU, PaCliO3HABATh MPOSBICHAE 3aKOHOB T€OMETPHHN B UCKYCCTBE.

[IpUMEHTh MONYYECHHBIE 3HAHWUS HA TMPAKTUKE. AQHAIM3UPOBATH PEAJIbHBIC
CUTyaMd W TIPUMEHATh M3YUYEHHBIC TIOHSATHS B TMPOLECCE IMOUCKA PEIICHUS
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJIEMBI, MOJAECIUPOBATh PEalbHBIC
CUTyalMd Ha S3BIKE TEOMETPUM, HCCIEAOBATh IMOCTPOCHHBIE MOJEIH C
WCIOJb30BAHNEM TEOMETPUUYECKMX MOHATHI M TEOPEM, anmnapara areOpsl, peliarh
NPAKTUYECKHAE 33/1a4H, CBSI3aHHBIE C HAXOKICHUEM I€OMETPUUECKUX BEJTMYNH.

11 KVIACC

OnepupoBarh MOHITUSMHU. UJIMHAPUYECKAs MOBEPXHOCTb, OOpa3yIOLIMe
WIMHAPUYECKOM  MOBEPXHOCTH,  IWIMHAP,  KOHMYECKas  MOBEPXHOCT,
00pa3yrolmMe KOHMUECKOH MOBEPXHOCTHU, KOHYC; chepuueckas moBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BPALLECHUSI.

KiaccuguupoBars B3aMMHOE PacloJIOKEHHUE CPEPBI U MITOCKOCTH.

OnepupoBarh MOHATUSMU: IAPOBOW CETMEHT, OCHOBAHME CErMEHTA, BBICOTA
CErMEHTA; IIApOBO# COW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CJIOS;
IIAPOBON CEKTOP.

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

OnepupoBarh TOHATUSAMM: MHOTOTPAHHMK, BIUCAHHBIA B cdepy WU
OMUCaHHbIM okono cdepbl; chepa, BHHMcaHHAsT B MHOTOTPAHHUK WM TEJO
BPALLCHMSI.

BbIuMcisaTh COOTHOLICHUST MEXKY TUIOMIAJSMK MOBEPXHOCTEH W 00BbEMaMu
MOJOOHBIX TEJL.



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

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

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

OnepupoBarhb MOHATUEM BEKTOP B MTPOCTPAHCTBE.

BeINONHATE  NEWCTBUSA  CHOJKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHUS BEKTOPA HA YMCIIO, OOBACHATh, KAKUMHU CBOWCTBAMU OHH 00JIAAFOT.

[IpuMeHATH MPaBUIIO NTapaUIeIENUIEA.

OnepupoBarb NOHATHIMU: JIEKAPTOBbI KOOPAMHATHI B POCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yroid MEXKIy
BEKTOPaMH, CKIIIPHOE MPOU3BEIEHAE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBL.

HaxoauTh cyMMY BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJIApHOE IIPOM3BEAEHUE, PACKIAAbIBATL BEKTOP 0O JIBYM
HEKOJUIIMHEAPHBIM BEKTOPaM.

3anaBarh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpuMeHITh TeOMETPUYECKUE (PAKTBI Uil PEIIEHHUS CTEPEOMETPUUYECCKUX
3a7a4, NIPEANOaralolinX HECKOJIBKO 1aroB PELLIEHU, €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbl B SIBHOH (hopMme.

Pewrare npocreiiie reoOMeTpUYECKUE 3a1a4d Ha NPUMEHEHHE BEKTOPHO-
KOOPIUHATHOTO METOA.

Pemrare 3amayn Ha JOKAa3areibCTBO MAaTEMAaTHYECKMX OTHOILICHWH U
HAXOKICHUE FEOMETPHUECKHAX BEIMYMH MO 00pa3naM WIH aJrOpUTMaM, MPUMEHSIS
WU3BECTHBIE METO/bI IPH PELLIEHUH CTAHAAPTHBIX MAaTEMATHYECKUAX 3a/1a4.

[IppuMeHsATE  mpocCTEHIIne MOPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTh NpPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKA3HU, PACIIO3HABATE NIPOSIBIIEHUE 3aKOHOB F'€OMETPHUN B UCKYCCTBE.

[IpuMeHATE MONYYEHHBIE 3HAHWA HA IPAKTHKE. AHAIU3UPOBATH PEAIBHBIC
CUTYyallud W TPUMEHATh HU3YYCHHBIC NOHATHUS B IPOLECCE IMOUCKA PEIICHUs
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJEMBI, MOJACIUPOBATh PEaTbHBIE
CUTyallud Ha A3BIKE TEOMETPHUHU, WCCIEAOBATE MOCTPOEHHBIE MOJAEIH C
MCIOJb30BAHUEM TEOMETPUUYECKUX MTOHATHI M TEOPEM, ammapara anreOpsl; pelarhb
[IPAKTUYECKUE 3a0a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BETMYMH.



TEMATHYECKOE INNTAHUPOBAHUE
10 KJTACC

KoanuyectBo yacos DJeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudpossbie)
Konrpoabubie | IIpakTnueckue
n/n NPOrpamMMmslI Bcero o0pa3oBaTe/bHBIE
padoTbI padoTbI
pecypchbl
1 BeeneHue B crepeoMeTpHIO 10
) IIpsiMble ¥ MIOCKOCTH B TPOCTPAHCTBE. 12 1
ITapannenbHOCTD NPSMBIX U TIOCKOCTEH
3 IlepneHauKyISIPHOCTD NPSAMBIX U 12
IJIOCKOCTEN
4 Yrel MeXAY NPSMBIMHU U IJIOCKOCTSIMHU 10 1
5 MHororpaHHukH 11 1
6 O6BEMBI MHOTOTPAaHHUKOB 1
7 IloBTOpEeHue: ceuenusi, pacCTOSHUS U YTIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KoanuyectBo yacos DJIeKTPOHHbBIE

HaumeHnoBaHue pa3aesioB U TeM uudposbIe
Ne n/m P Konrpoabubie | IIpakTnueckue (wubp )

NPOrpamMmslI Bcero o0pa3oBaTejbHbIE

padoTbI padoTbI
pecypchbl

Tena BpaleHus 12

OO6BéMBI TEN 5 1

BexTope! 1 KOOPAMHATEI B IPOCTPAHCTBE 10 1

ITosTopenue, obo0ImeHue, 7 |

cUCTeMaTU3alus 3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Neo

n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHsA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

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

IlonsTHs: NEPECCKaArOMECs IIOCKOCTH,
NEPECCKAIMUECA MPAMaAa U IJIOCKOCTDb

IlonsTHs: NEPECCKArOIMECS IIIOCKOCTH,
NEPECCKAIMUECA MPAMaAa U IJIOCKOCTDb

3HAKOMCTBO C MHOT'OI'pPaHHUKaMH,
n300pakeHne MHOTOTPAaHHUKOB Ha
PHCYHKAX, Ha POEKLUOHHBIX YePTEeKaX

HauanpHble cBenerns o kyde U mupamuze,
ux pa3BépTku U Mozenu. CedeHus
MHOT'OIPaHHHUKOB

HavanpHble cBenerns o kyde U mupamuze,
ux pa3BeépTku U Mozenu. CedeHus
MHOT'OIPaHHHUKOB

Tlousitue 00 aKCUOMATUYECKOM
MOCTPOSHUU CTEPEOMETPUH. AaKCHOMBI
CTEPEOMETPHUU U CIENACTBHS U3 HIX




TToHsitue 00 aKCUOMATUYECKOM

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

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

10 IIOCTPOECHUU CTEPEOMETPUU. AKCUOMBI
CTEPEOMETPHUH U CIEICTBUS U3 HUX
B3anMHO€ pacnonokeHue npsiMbIX B

1 MIPOCTPAHCTBE: MEPECEKAOLITUECS,
napajieIbHble U CKPELUBAIOINECS
npsiMble
ITapannenbHOCTL NPSIMBIX U MJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapajlIebHbIE 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 ITapannenbHOCTD MIOCKOCTEMN:
napajjieIbHble MIOCKOCTH

18 CaoiicTBa mapajIeIbHBIX TUIOCKOCTEH

19 [IpocTeiine mpocTpaHCTBEHHBIE (PUTYPHI

HAa TJIOCKOCTHU. TETPa’ap, KyO,




napauiCJIcIunen

20 IToctpoenue ceueHunit

21 IToctpoenue ceueHunit
KontponbHas pabota no Teme "Ipsimbie u

22 TUIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTD MPSIMBIX U MJIOCKOCTEH"
IlepnieHOUKYISIPHOCTD NPSMOM U

23 MJIOCKOCTH: MEPIEHUKYJISIPHBIE NIPSIMBIE B
MIPOCTPAHCTBE

24 IIpsimble napanenapHble U
NEPNEeHAUKYJIAPHBIE K MJIOCKOCTH

25 IIpsimble napanenapHble U
NEPNEeHAUKYJIAPHBIE K MJIOCKOCTH

26 IIpusHak nepneHauKyIsApPHOCTH NPSIMON U
MJIOCKOCTH

27 IIpusnak nepneHauKyIAPHOCTH MPSIMOU U
MJIOCKOCTH

23 Teopema 0 npsAMON NEePIEHANKYISIPHON
MJIOCKOCTH

29 Teopema 0 npsAMON NEepNEHANKYISIPHON
MJIOCKOCTH

30 Teopema 0 npsAMON NEepNEHANKYISIPHON
MJIOCKOCTH
IlepnieHOUKyJsIp ¥ HAKJIOHHBIE. PACCTOSTHUE

31 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TUIOCKOCTHU

37 IlepnieHOUKyJsIp ¥ HAKJIOHHBIE. PACCTOSTHUE

OT TOYKHU OO IJIIOCKOCTH, paCCTOAHUE OT




MPsIMOM 10 TWIOCKOCTHU

IlepneHAUKYsp U HAKJIOHHBIE. PACCTOSHUE

33 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TWIOCKOCTH
IlepnieHOUKYISp ¥ HAKJIOHHBIE. PACCTOSTHUE

34 OT TOYKH A0 MJIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 TWIOCKOCTHU

35 YTInbl B IPOCTPAHCTBE: YIOJ MEXIY
MPsIMOM U TIOCKOCTBIO

16 JIByrpaHHBIN yroJ, TMHEHHBIA yroja
ABYTPAHHOIO yria

37 JIByrpaHHBIN yroJ, TMHEHHBIA yroja
ABYTPAHHOIO yria
IlepnieHOUKYISPHOCTD MIIOCKOCTEN!

38 MIPU3HAK MEPIEHAUKYIIAPHOCTU IBYX
IJIOCKOCTEN
IlepnieHOUKYISAPHOCTD MIIOCKOCTEN!

39 MIPU3HAK [EPIEHAUKYIAPHOCTH IBYX
IJIOCKOCTEN
IlepnieHOUKYISAPHOCTD MIIOCKOCTEN:

40 MIPU3HAK MEPIEHAUKYIIAPHOCTH IBYX
IJIOCKOCTEN

41 Teopema o Tpéx nepneHauKyJIsApax

42 Teopema 0 Tpéx nepneHAuKyJIsApax

43 Teopema 0 Tpéx nepneHAuKyJIsApax
KonTponpHas pabora mo temam

44 "IlepnieHANKYIAPHOCTDb MPSIMBIX U

riockocTe" u "Vl Mexny NpsMbIMU U




JIOCKOCTAMU"

45

TlonsTie MHOT'OIrpaHHUKA, OCHOBHBIE
SJIEMCHTBI MHOTOI'paHHHKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAHHUKH, paBBépTKa
MHOTr'OrpaHHUKa

46

IIpusma: n-yroapHas mpu3Ma; rpaHu u
OCHOBAHMS PU3MBI, IPsIMAsi U HAKJIOHHAs
NPU3MBbI, OOKOBAs U MOJIHAS TIOBEPXHOCTh
MIPU3MBI

47

ITapannenenunen, npsiMOyroJbHbIN
napajiesienunes U ero CBoicTaa

48

IIupamuna: n-yronbHast IMpaMuaa, rpaHy v
OCHOBaHUE MUPAMHUIBL, OOKOBAs M MOJTHAS
MMOBEPXHOCTh ITUPAaMHUBL, IIPABUJIbHAS U
yCced€HHas mupaMuaa

49

HpaBI/IJ'IbeIe MHOT'OIPpaHHUKU. MMOHATUEC
MPaBUJIBHOT'O MHOTOT'PaHHUKA, TIPpaBUJIbHAA
npusMa U1 npasujibHasaA nupaMuaa,
MnpaBujibHAaA TPEYroJibHas nmupamMuaa u
NPaBUJIBHBIA TETPAdIp; KyO

50

IIpencraBnenue o NpaBUIIBHBIX
MHOTOIpaHHMKAaX: OKTa’p, JOAEKadAp U
UKOCa3P.

51

CumMeTpust B IPOCTPAHCTBE. CUMMETPHS
OTHOCHUTEJIbHO TOUYKH, NPSIMOH, MJIOCKOCTH.
DJleMEeHTbl CHMMETPUHU B TUPaMUax,
napajieenunenax, npaBuIbHbIX
MHOT'OIPaHHHUKAX




Brrucnenue 3j1eMeHTOB MHOT'OIPaAaHHUKOB!

22 pébpa, quaroHayu, yribl !
[Tnomans OOKOBOM MOBEPXHOCTHU U MOJTHON
53 MOBEPXHOCTH MPSIMON NPU3MBI, TUIOIIAIb !
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMON TIPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTU U
54 MIOBEPXHOCTH MPABWJIbHONW MTUPAMUIIBI, !
TeopeMa O IJIoMaaN OOKOBOI MOBEPXHOCTH
YCEUEHHON MUPAMUIbI
55 KonTponbHast pabora mo 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 O06BEéM npu3MBI 1
63 O06BEéM npu3MbI 1
64 KonTponpHast pabora no teme "OO0BEMBI !
MHOTOTPaHHHUKOB"
[TosTopenue, 0600IIEeHNE CHCTeMATH3ALIHST
65 3HaHui. [locrpoenue ceyenuii B 1
MHOTOTPaHHHKE
[TosTopenue, 0600IIEeHNE CHCTeMATHU3ALIHST
66 3HaHUU. BbUKCIIEHHE PACCTOSIHUI: MEXAY 1

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




TOYKH OO0 MJIIOCKOCTHU, MEKIY
CKPCIMBAOLIUMUCS MTPAMBIMUA

67 Hrorosast koHTpOsbHAs paboTa

[TosTopenue, 0600IIeHNE CHCTeMATH3ALIHS
3HaHUU. BpaKCIeHNnE yIIIOB: MEXAY

68 CKPELIUBAIOIUMUCS MPSIMBIMU, MEXKIY
MPSIMOH U TJIOCKOCTBIO, ABYTPAHHbIX

YTJIOB, YIJIOB MEXKAY TIJIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoxa

Koaun4yecTBo 4acos

Bcero

KonTtpoabnsie
padoThI

IIpakTHYeckne
padoThI

Mara
H3Y4YeHHsA

DJIeKTPOHHbBIE
ungposeie
o0pa3oBaTejibHbIE

pecypchl

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

Bsanmuoe pacnionoskenue chepol u
IUIOCKOCTH;, KacaTebHas INIOCKOCTD K
cdepe; mmomanb cepsl

Nzobpaskenue cdepsl, mapa Ha
mockoct. CedeHus mapa

[unuHaapuyeckast MOBEPXHOCTD,
obpasyrimue IUIHHIPUIECKON
MOBEPXHOCTHU, OCh HHHHHHpH‘{eCKOﬁ
MOBEPXHOCTH

Hunusaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yIomas u Och;
I0Ma b OOKOBOH M MOJHOMN
MOBEPXHOCTH

HzobparkeHne LIMIMHPA HA TIOCKOCTH.
Passéprka nununapa. Ceuenus

IUTMH/PA (TUIOCKOCTRIO, MapauIeIbHON
W TIEPIICHIUKYJSIPHOW OCH LIVJIMHAPA)

KoHnuueckas moBepxHOCTb, 0Opa3yroue
KOHUYECKOH MOBEPXHOCTH, OCh U
BEPUINHA KOHUYECKON NMOBEPXHOCTH




Komnyc: ocHOBaHUE U BEpLINHA,

8 oOpasyroimas 1 och; IJIOMaab OOKOBOM U
MOJIHOM MTOBEPXHOCTU
YceuéHHblil KOHyC: 00pasyromue u

9 BBICOTA, OCHOBaHHMsI 1 OOKOBast
MIOBEPXHOCTh
HzobpakeHne KOHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CedueHus: KoHyca

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

1 KombuHarus ten BpameHus u
MHOTOTPAaHHUKOB
MHOrorpaHHuK, ONMCAHHBIA OKOJIO

12 cepsr; chepa, BIHCaHHAS B
MHOTOT'PAaHHHK WJIH B TEJIO BPAILEHHS

13 Ionsitue 06 06béMe. OCHOBHBIE
CBOICTBA OOBEMOB TEJ

14 O0BéM HMIHHIPA, KOHYCA

15 O0BéM mapa u miomaab chepol
ITonoOHbIe TeNna B MPOCTPAHCTRE.

16 CooTHOWEeHUs MEXY TUIOIIAISIMHU
NOBEPXHOCTEH, 00BbEMaMU MOJOOHBIX TEJ

17 KontponbHas pabora mo Temam "Tena
Bpamenus" u "O6bemMbl Ten"

18 BekTop Ha MJIOCKOCTH U B MPOCTPAHCTBE

19 CrnoxeHue 1 BBIUUTAHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA HA YUCIIO




21

PaznokeHne BekTOpa Mo TPEM
HEKOMIUTaHapHBbIM BekTopaM. I1pasuno
napajenenumnena

22

Peienue 3ama4, CBA3aHHBIX C
MIPUMEHEHUEM MTPaBUII AEUCTBUH C
BEKTOpaMU

23

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

24

VYron mexnay Bektopamu. CkansipHoe
MPOU3BEICHNE BEKTOPOB

25

Brraucnenue yrios Mexay NpsiMbIMU U
MJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA NPU
peLIeHNH Te€OMETPUYECKUX 3a1a4

27

KonrponbHas padorta o teme "BekTopsr
U KOOpPAMHATHI B MPOCTpaHCTBE"

28

[TosTopenue, obobImeHue u
cucreMaruzauus 3HaHuH. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
IUIAHUMETPUH

29

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

30

[TosTopenue, obobIeHue u
cuCTeEMATH3AaLAs 3HAHUHI. 3anaun
TJTAHUMETPUH U METOJbI UX PEIICHHUS




[TosTopenue, obodImeHue u

31 cucTeMaTu3alus 3HaHuH. 3agauu 1
TUTAHUMETPHUH U METOJIbI X PEIlEHHS
[TosTopenue, obodIeHne u

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

33 Urorosast KoHTpOSbHAsA padoTa 1

34 [ToBTOpenue, obobmeHne u !
CHCTEMAaTHU3aLUs 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10O 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



