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HNOACHUTEJIBHAA 3ATIINCKA

Pabouas mporpamma yuedbHOro kypca «l'eomerpusi» 0a30BOrO ypoOBHS IJis
oboyuarommxcs 10 —11 xjmaccoB paspabotana Ha ocHoBe DenmepaibHOro
roCyIapCTBEHHOr0 00pa30BaTENILHOIO CTaHAAPTA CpemHero odiero obpa3oBaHus,
C y4ETOM  COBPEMEHHBIX MHPOBBIX  TpeOOBaHHM, MPEILABISEMBIX K
MAaTEMAaTHYECKOMY OOpa3OBaHHUIO, M TPATUIHH POCCHHCKOro 00pasoBaHUA.
Peanmsaris mporpaMMmel 00ecleunBaeT OBJIAIEHHE KIIFOUEBLIMH KOMIIETEHIUSIMH,
COCTaBJIAIONIMMHA OCHOBY JIJIi CaMOPa3BUTHS M HEMPEPLIBHOrO 0Opa3oBaHMS,
HENOCTHOCTh OOIIEKYJIBTYPHOrO, JUYHOCTHOIO M IO3HABATEILHOIO pa3BHTHUS
JUYHOCTH OOVYAFOIITIXCS.

HNEIN U3YUEHUA YYEBHOI'O KYPCA

BaxkHocte yueOHOro Kkypca TreOMeTpHH Ha YpPOBHE CpeaHero o0miero
obpa3oBanust OOyC/IOBJieHAa NPAKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX U
NPEIMETHBIX PE3YyJIbTATOB OOYUEHHMS I'€OMETPHHM B HAMNPABICHHH JIMYHOCTHOTO
pasBuths oOyuarommmxcs, (opmupoBanus (GYHKIIHOHAILHOW MaTEMAaTHYECKOI
rPaMOTHOCTH, U3y4YeHHs JPYrUX yueOHbIX MUCHUAILUIHH. PazpuTre y oOydarommxcs
NPAaBUJIBHBIX MPEACTABIEHUNH O CYI[HOCTH W MPOUCXOKIEHHH T€OMETPHUYECKUX
abCTpakUmMi, COOTHOIIEHHH PEATbHOTO M HACATBHOrO, XapaKTepe OTPaKeHHS
MaTeMaTHUYEeCKOW HAyKOW SBJIEHHH W MPOLECCOB pPEaIbHOr0 MHpa, MecCTe
reOMeTPHH B CHCTEME HAYK M POJIH MATEMATHUYECKOT'O MOJIEJTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIOCOOCTBYET (hOPMHPOBAHUIO HAYUHOTO MHPOBO33PEHHS
YUALUXCS, a TakKKe KAYeCTB MBILUICHHS, HEOOXOOMMBIX IS adanTalud B
COBPEMEHHOM ODIIeCTBE.

['eomerpust siBisieTCss OOHMM W3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmero oOpa3oBaHHs, Tak Kak oO0ecrmeuynBaeT BO3MOKHOCTb H3YUYEHHS Kak
JMCIUIUIMH €CTECTBEHHO-HAYYHOW HANPaBJIEHHOCTH, TaK U TYMaHHUTAPHOM.

Jlornueckoe MbiiieHHe, (QOPMHUPYEMOE TMPH HM3YUEHUH OOYYarOIUMHUCS
MOHSATHHHBIX OCHOB T€OMETPHH U TMTOCTPOSHHUH LETTOYKH JIOTHYECKUX YTBEPIKICHHIH
B XOJ€ peLUEHHs] TeOMETPHYECKHX 3ahad, YMEHHE BBIOBUTaTbH H ONPOBEPraTh
TUMOTE3bl HEMOCPENCTBEHHO HCMONb3YIOTCS MPH PEIIEHUH 3a7a4 €CTECTBEHHO-
HAYYHOrO I[HKJIA, B YACTHOCTH M3 Kypca (PH3HKH.

VYMeHHe OpHEHTHPOBATHECS B MPOCTPAHCTBE HUIPAET CYLIECTBEHHYIO POJIb BO
BCeX 00nacTsX AesTeNnbHOCTH denoBeka. OpueHTalUsi YelloBeKa BO BPEMEHH U
NPOCTPAHCTBE — HEOOXOOUMOE YCIIOBHE €ro COUMAbHOrO ObiTHA, (opma
OTpayKEHUS] OKPY’KAIOIIEr0 MHpA, YCJIOBHE YCHEITHOrO MO3HAHUSA W AKTHBHOTO
npeobpa3oBaHusi  AelcTBUTEIbHOCTH. OnepupoBaHHe  MPOCTPAHCTBEHHBIMU



obpazaMu 00bEeIUHSAET pasHble BUABI Y4eOHOM M TPYAOBOH [EATEIbHOCTH,
ABIIAETCS ONHUM U3 TPO(eCcCHOHATBHO Ba)KHBIX KAadeCTB, IOITOMY aKTyallbHA
3amaua (opMHUpOBaHHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIILIEHHS Kak
Pa3HOBUIHOCTH OOpPA3HOr0 MBIIUIEHHS — CyIIECTBEHHOr0 KOMIIOHEHTa B
MOATOTOBKE K MPAKTHYECKON AEITENBHOCTH IO MHOTHM HaIlPaBJICHHSIM.

ene oceoenuss mporpamMmbel yueOHOro kypca «l'eomerpusiy Ha 0OazoBOM
ypoBHe 00yueHuss — o0IeoOpazoBaTeibHOe W OOIIEKYIBTYPHOE PA3BUTHE
oOyuaromuxcsa  uepes  obecrneueHde  BO3MOKHOCTH — NPHOOpPETeHHS |
HCIIOIb30BAHUS CHCTEeMATHYECKHX TeOMETPUYECKHMX 3HAHWH ¢ ASHCTBHM,
crieru(pUIHBIX T€OMETPHH, BO3MOXKHOCTH YCIIEITHOTO MPOIOJLDKEHHS 00pa3oBaHus
MO CMENHATBHOCTSM, HE CBSI3aHHBIM C MPHKJIAIHBIM HCIOJIb30BAHHEM FEOMETPHUH.

IIporpamma mo reoMerpuud Ha ©Oa30BOM ypOBHE NpeAHA3HAUEHA IS
OOyUaIOIIMXCA CPENHEN IIKOJIbI, HE MCIBITBIBABIIMX 3HAYMTEIBHBIX 3aTPYIHEHHM
HA YPOBHE OCHOBHOro o0mero obpasosanus. Takum oOpasom, oOydaromuecs Ha
6a30BOM ypOBHE IOJKHBI OCBOHTH OOINHE MATEMATHUYECKHE YMEHHUS, CBSI3aHHBIE
co crneunpHUKOH TeOMETPHH W HEeOOXOAWMBIE [UIS JKU3HH B COBPEMEHHOM
obiiectBe. Kpome 3TOro, oOHM HUMEIOT BO3MOKHOCTH H3YUHTH T€OMETPHIO Oosee
ra1y0OKO, €Ci B JajibHEHINEeM BO3HHKHET HEOOXOMUMOCTh B T'E€OMETPHUECKHX
3HaHUSX B TPOPECCHOHANBHON AESITENBHOCTH.

JlocTukeHue 1eJi  OCBOEHHS IPOrpaMMbl  O0ECIEeUHBAETCS PEIIEHHEM
COOTBETCTBYIOLIUX  3ama4. [IpHOpUTETHBIMH  3a7avyaMH  OCBOEHHS  Kypca
«[eomeTpun» Ha 6a30BOM ypoBHE B 10—11 Knaccax sABISIOTCS:

o (opmMupoBaHHME TIPEACTABIEHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KYJbTYPhI U OCO3HAHHE €€ B3AMMOCBS3U C OKPYIKAIOIIIMM MHPOM;

o (opMupoBaHHE MPEACTABICHHS O MHOTOTPAHHHKAX M TeJlaX BpPAIleHHUS
KaK O BaKHEHIIMX MAaTeMATHYECKHX MOIENSAX, MO3BOJSIOIINX OMHCHIBATH
Y U3y4aTh pa3HbIe SIBIIEHUS OKPYKAIOIIEr0 MUPA,

e (opMupoBaHHE YMEHHS pACIO3HABATH HA 4YEPTEXKaxX, MOMEISIX H B
peasLHOM MHP€E MHOTOTPAHHUKH W TEJIA BPALIECHHS,

e OBJIQJIeHHE METOJAMH PEIIEHUs 3a/1ay Ha MOCTPOEHHS HA M300parkeHHsIX
NPOCTPAHCTBEHHBIX UTYD;

e (opMupoBaHme yMEHHsS ONEPHPOBATh OCHOBHBIMH IOHSITHIMH O
MHOTOIPaHHHUKAX M TeJlaX BPAIEHNUs U UX OCHOBHBIMHU CBOICTBAMH,

e OBJIQJIEHHE  aJIrOPUTMAMH  pEIIEHWsT OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMupOBaHHE yMEHHs TPOBOAUTH  HECIIOKHBIE  IOKA3aTeNIbHBIE
pacCy:KOeHHsT B XOAE pEeLISHHs CTePeOMETPHYECKHX 3adad H 3adad C
NPAKTUYECKUM COJEPIKAHUEM;



o pa3sBUTHE  MHTEJUIEKTYAJbHBIX W TBOPYECKHX  CIIOCOOHOCTEH
OOY4aIOIIUXCsl, [O3HABATEJIBHOH  AKTHBHOCTH, HCCIIEHOBATENBCKHX
YMEHWH, KPUTHIHOCTH MBIIILJIEHHS,

e (opmupoBaHue (byHKITHOHATIBHOU I'PAMOTHOCTH, pereBaHTHOM
reOMETPHUH. YMEHHE pacCllO3HABATH IMPOSBIEHHS TEOMETPHUYECKHX
HNOHATHH, OOBEKTOB H 3aKOHOMEPHOCTEH B pEajbHBIX SKH3HEHHBIX
CHTyalUsiX W MPH W3YUYEHHH IPYIHX yYeOHBIX MPEAMETOB, MPOSBIICHUSA
3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, (HOPMYJHMPOBATh HX HA A3bIKE
rEOMETPHH M CO3IABATh T€OMETPHUYECKHE MOJENH, TPHMEHATE OCBOEHHBIH
reOMETPUYECKHH anmapar Ui pelleHdHs PaKTUKO-OPHEHTHPOBAHHBIX
3a]1a4, HHTEPIPETHPOBATL U OL[CHUBATH MOJIYUEHHBIE PE3YJILTATHI.

OTnuuYUTETBHOW OCOOEHHOCTBIO MPOrPaMMBI SBJISIETCS BKJIIOUEHHE B KYPC
CTepeOMETpHM B Hayajle ero W3ydeHHs 3aJiay, pelIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEAENEHHBIM 00Pa3oM OpraHu30BaHHas padoTa Ha
HHUMH, 4YTO CIIOCOOCTBYIOT pPa3BHUTHIO JIOTHYECKOTO H MPOCTPAHCTBEHHOTO
MBILJIEHH S, CTUMYJIMPYET MPOTEKAHHE HMHTYHTHBHBIX MPOLIECCOB, MOTHBHPYET K
TaJibHEeNIIeMy U3YyUEHHIO TpeIMeTa.

[Ipennourenne OTAAETCS HATJISIHO-KOHCTPYKTHBHOMY METOAY OOydYeHHs, TO
€CTh TEOPETHYECKHE 3HAHHS WMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH IPEAMETHO-
NPaKTHYECKOH JeATeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUH Y
yUaluxcsd B Kypce CTEPEOMETPUHU MPOBOJIUTCS 3a CYET pElIeHHs 3aJay Ha
CO3JaHHE TMPOCTPAHCTBEHHBIX OOpa3oB ©  3agad Ha  ONEPHPOBAHHE
npoctpaHcTBeHHbIMU oOOpaszamu. Cozmanue obOpasza MPOBOAMTCS C OMOPOHM HA
HArJSIAHOCTh, A OlEepupoBaHMe o0pa3oM — B YCJIOBHSIX OTBJEYEHHS OT
HATJISIAHOCTH, MBICIIEHHOTO U3MEHEHHUSI €T'0 HCXOIHOT'O CONEPIKAHUS.

OcHoBHEIE conmepskaTenbHble THHUU Kypca «['eomerpun» B 10-11 xnaccax:
«MuororpanHukuy, «[IpsmMble u IJIOCKOCTH B IPOCTpaHCTBEY, «Teya BpaineHus,
«BexTopbl U KOOPAUHATEI B MPOCTPAHCTBEY. MDOPMHUPOBAHKE JTOrHUECKUX YMEHUM
pacrpenensercs He TOJbKO IO CONEPKATENBHBIM JIMHHAM, HO H II0 TOAam
00yueHHs Ha YPOBHE CpeaHero o0Iero oopa3oBaHms.

Copeprkanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPe3yJibTaTaM
OCBOeHHsS paboueill mporpaMMmbl, pacIpeneNéHHbIM IO TroaaM OOyYeHHS,
CTPYKTYPHPOBAaHO TaKMM 0O0pa3oM, 4YTOOBI OBJIAJIEHHE TE€OMETPUUYECKHMH
NOHSTHSIMH U HABBIKAMH OCYIIECTBJISIIOCH TOCIEN0BATELHO U MOCTYATENBHO, C
coOIoieHneM MPUHITHIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIHNCH B
O0IIYI0 CHCTEMY T€OMETPHYECKHX IPEACTABIEHHN OOYYarOLUXCs, PACIUMPSAS H
yriIyonss e€, 00pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILJIAHE



Ha u3ydenue reomeTpun oTBOAUTCS 2 yaca B Hememo B 10 kimacce u 1 yac B
Hememio B 11 kmacce, Bcero 3a asa roga o0yuenus - 102 yueOHBIX Haca.



COAEP)KAHWE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbie H MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSITUSA ~ CTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTB,
npoctpaHcTBO. IloHsiTHE OO0 aKCHOMATHYECKOM ITOCTPOEHHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH U CJIEACTBUS U3 HUX.

BzauMHOe pacnojokeHue NOpsIMBIX B NPOCTPAHCTBE. IEPECEKaroIIuecs,
napajyielbHble M CKpeluBaromuecs mnpsmeie. llapannensHOCTE NPSAMBIX W
NJIOCKOCTENl B TPOCTPAHCTBE. TNapalijieJibHble TPSIMble B IPOCTPAHCTBE,
NapaJuIeIbHOCTh TPEX MPSAMBIX;, NAPaJUICIbHOCTh MPSMON M IUIOCKOCTH. YTJIBI C
COHAIMpPABJIECHHBIMH CTOPOHAMH, YrOJ MEXKIy MNpsSIMbBIMH B TPOCTPAHCTBE.
IMapannenbHOCTB MJIOCKOCTEN: napajienbHbie MJIOCKOCTH, CBOMCTBA
napayuiebHBIX  IUIockocTed. Ilpocreiiimne mpocTpaHCTBEHHbIE (UTYpPHI Ha
IJIOCKOCTH: TETPadap, KyO, mapayienenunemn; moCTPOeHHe CeUeHHH.

[lepnenauKyasspHOCTE MPSMON U TJIOCKOCTU: TEPIEHANKYJIIPHBIE MPSIMBIE B
OPOCTPAHCTBE, NpPsIMblE MapajUleNbHBIE W TNEPHEHAUKYJSPHbIE K TILIOCKOCTH,
NPU3HAK TEPNEHAUKYJSIPHOCTA NPSMOM W TUIOCKOCTH, TeopemMa O MpsMOu
NEepreHANKYJISIPHOU TIJIOCKOCTH. YTJbl B MPOCTPAHCTBE. YrOJ MEXKAy MPsSMOW H
MJIOCKOCTBIO, JIBYTPAHHBIM  yroJ, JIMHEHWHBIM yrojl  ABYICPAHHOIO  yIJia.
IlepneHnuKyasip U HAKJIOHHBIC. PACCTOSHUE OT TOYKHU N0 MJIOCKOCTH, PACCTOSHUE
OT mOpssMOW OO0  IUIOCKOCTH,  mOpoekuusi  (Gurypel Ha  IJIOCKOCTE.
IlepnieH UKy ASIPHOCTE  TJIOCKOCTEH: MPU3HAK  TMEPHNEeHIUKYJSPHOCTH  JBYX
njaockocteil. Teopema 0 TpEX NeprneHauKyIspax.

MHororpaHHHKH

[TonsiTie MHOrOrpaHHHKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHHUKA, BBITTYKJTbIE
U HEBBIMYKJIbIE MHOTOTPAHHUKH, Pa3BEPTKA MHOTOrpaHHHKA. [Ipusma:; n-yronsHas
npu3Ma; TPaHH W OCHOBAHHS MPH3MBI, NMPsMasi U HAKJIIOHHAS MPH3MBI, OOKOBas |
MOJTHAas MIOBEPXHOCTh MIPU3MBI. [Tapannenenumnen, NPSAMOYTOJILHBIN
napamnenenunen U ero csoucrtea. [lupamupa: n-yronesHas mupamMuza, TpaHd |
OCHOBaHHE MHPAMHUIIBLI; OOKOBAs M MOJTHAS MOBEPXHOCTh MAPAMUIBI, PABHIIbHAS H
yceuéHHasi TNHpaMUia. JJIEeMeHTbl TPU3MbI W TNHUpaMujabl. IIpaBUIIbHBIE
MHOTOI'PAaHHUKHU. TOHATHE MPABHJIBHOTO MHOTOTPAHHHUKA, MPaBHJIbHAS MPU3Ma U
NpaBUNIbHAS TNUPaAMUA;, MpPaBUJIbLHAS TPEYrojibHas MNUpaMHAa ¥ NPaBUJIbHBIH
terpasap, kyd0. IlpencraemeHune O mNpPaBHIBHBIX MHOTOIPAHHHUKAX. OKTAa’dap,
noaekasap u ukocasap. CeueHus MPU3MBI U TTHPAMUJIBI.

Cummerpusi B NMPOCTPAHCTBE. CUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSMOH,
IJIOCKOCTH.  JJEMEHTHl CHMMETPUM B IHpaMHUAaX, NOapajuiesienunenax,
MPaBUJILHBIX MHOTOT'PAHHUKAX.



Brruncnenue 37€MEHTOB MHOTOIPAHHUKOB. péOpa, MaHArOHAM, YIJIbL
[Inomane OOKOBOIH IOBEPXHOCTH W TOJHOW MOBEPXHOCTH IPSIMON IIPHU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOWH MOBEPXHOCTH MPSIMOM IPU3MBI.
ITnomans OOKOBOW TIOBEPXHOCTH W IOBEPXHOCTH MPABHJIBHOW MUPAMHU/IBL,
TeopeMa O IUIomand yceuéHHoW mnupamugbl. I[loHatue o0 o0béme. OOBEM
OHPAMUABL, TTPU3MBI.

[Tonoburie Tena B mpoctpancTBe. COOTHOIIEHHS] MEXAY MJIOLIAIMU
NOBEPXHOCTEH, 00BEMAMHU MOAOOHBIX TE.

11 KUIACC

Tena Bpamenus

Hunusgpudeckas MOBEPXHOCT, obpasyrorpe LUJTHHAPAIECKON
NOBEPXHOCTH, OCh LMJIHHIPUYECKOW MOBEPXHOCTH. IlMIMHAP: OCHOBaHUSA W
OOKOBasi IMOBEPXHOCTh, OOpasyroIinas H OCh, IUIOIAab OOKOBOW M ITOJHOM
MOBEPXHOCTH.

Konuueckass moBepxHOCTh, 00pa3yioliue KOHHYECKOH MOBEPXHOCTH, OCh U
BepLIMHA KOHUYECKOH moBepXHOCTH. KOHYyC: OCHOBaHHe U BepiInHa, o0pasyromas
M OChb, IUoaAsr OOKOBOW W TMOJHOW TMOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pasytoliye U BbICOTa; OCHOBAHHSI U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HeHTp, paguyc, AHAMETP, IJIOLUIAAL MOBEPXHOCTH C(heEpHI.
BzanmHoe pacmonoxkenne chepsl U IUIOCKOCTH, KacaTellbHasl MIIOCKOCTh K chepe;
momans chepsr.

H3o0pakeHue Tes BpallleHHs Ha MIOCKOCTH. Pa3BépTka MHUJIMHIpA U KOHYCA.

KomOunanum Ten BpamieHWss W MHOTOTPAaHHUKOB. MHOTOTrpaHHUK,
ONMUCAaHHBIN OKOJIO cdeprl; chepa, BOUCAHHAS B MHOIOTPAHHHK, HJIH TEJIO
BpallEeHHs.

[Toustre 06 00béme. OCHOBHEIE CBONMCTBA 00BEMOB Tell. Teopema 00 00BéMeE
OPSIMOYT'OJILHOTO mapajienienunena u cieacteust u3 Heé. OObéM wmmHApa,
koHyca. O0BéM mapa u mIomaab chepo.

IlomoOuble Tema B mpoctpancTBe. COOTHOIIEHHS MEKAY TJIOIIAASIMH
MOBEPXHOCTEH, 00BEMaMHU MOTOOHBIX TEL

Ceuenuss nmnuuapa (OapajulelbHO M TEPIEHAUKYJIAPHO OCH), CEUeHHUs
KOHyca (mapajiielbHOe OCHOBAHHUIO M TMPOXOJINEe Yepe3 BEPIIUHY), CEYEHHS
uapa.

BekTopbl M KOOPAHHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu u B mpoctpancTie. Clio)KeHHe U BHIYUTAHHE BEKTOPOB.
YMHOKEeHHe BeKTOpa Ha uucno. PasznoskeHne BekTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuynio napautenenumnena. PemmeHue 3amay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBuil JieMcTBUN C BekTopamu. IlpsmoyroneHas cucrema



koopauHat B npoctpaHctee. Koopaunatel BexkTopa. llpocteiiinme 3amaum B
KOOpAUHATaXx. Yron Mexny Bekropamu. CkaspHOe NpOou3BeNEeHHUE BEKTOPOB.
Brruucnenue yrioB Mexay OpsMbIMUA U MJIOCKOCTAMU. KOOpaMHATHO-BEKTOPHBIN
METO/I MPU PElIeHN N TeOMETPUYECKHX 3a/1ay.



IJIAHUPYEMBIE PE3YJIbTATBI
JIMUHOCTHBLIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YNBTATHI OCBOEHHS IPOTPAMMBI  y4EeOHOro IpeaMera
«MaTteMaTHKa» XapaKTePHU3YIOTCH:

I'paxknanckoe BocnuTaHHe:

C(hOPMUPOBAHHOCTHIO TPAKAAHCKON MO3UITANA O0YYAIOIIEroCs KaK aKTHBHOIO
U OTBETCTBEHHOTO WIEHa pPOCCHHCKOro oOOINeCTBa, TMPEOCTABIEHHEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIHMOHMPOBAHHUSA PA3IHYHBIX CTPYKTYD, SBJIEHHII,
OpoIEeayp TrpakaaHCKoro oOiectsa (BBIOOPBI, OMNPOCHI W MP.), YMEHHEM
B3aUMOAEHCTBOBATE C COLHUAJTBHBIMH HHCTHUTYTAMH B COOTBETCTBUH C HX
(YHKLUUSAMH U HASHAYEHHEM.

IlaTpnoTHyeckoe BOCIHTAHHE:

chOpMUPOBAHHOCTBIO POCCHHCKON IpaskIAaHCKOH UIEHTHYHOCTH, YBAKEHHS K
NPOLLIOMY M HACTOSILLEMY POCCHHCKONH MAaTEMATHKH, LIEHHOCTHBIM OTHOLIEHHUEM K
JIOCTUKEHHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUICKON MaTeMaTUYECKOM IIKOJIbI,
K WCIONB30BAHUIO ATUX NOCTIUKEHHH B APYTUX HayKaxX, TEXHOJOTHAX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHS:

OCO3HAHUEM JyXOBHBIX EHHOCTEe! POCCHICKOTO HapoAQ,
ChOPMHUPOBAHHOCTBIO HPABCTBEHHOT'O  CO3HAHHUSA, JTHYECKOTO IOBENEHHS,
CBA3AHHOIO C NPaKTH4YCCKHUM IIPHMCHCHHUCM I_[OCTI/I)KGHHﬁ HayKH U OCATCIIEHOCTBIO
yUEHOr0; 0CO3HAHUEM JIMYHOT'O BKJIaJa B OCTPOEHHE YCTOWYUBOrO OyaAyIIero.

JcTeTHUYECKOE BOCIIHTAHHE:

3CTCTHYCCKHMM OTHOLICHHCM K MHPY, BKIIKOHAas 3CTCTHUKY MATEMAaTHYCCKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pelleHuit, pacCyIaeHu;
BOCTIPUUMYHUBOCTHIO K MATEMATHUECKUM aCIeKTaM Pa3JIMYHbIX BHAOB HCKYCCTBA.

Du3nuecKoe BOCIHTAHHE:

c(hOPMHUPOBAHHOCTBIO YMEHHS TMPHUMEHSTH MaTEMAaTHYECKHE 3HAHHS B
HHTEpecax 3J0pOBOro U 0e3onmacHoro o0pasa KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS
K CBOEMY 3JOPOBBIO (3IOpOBOE MHTAHUE, COANIAHCHPOBAHHBIN PEKHM 3aHATHH H

OT/BIXA, perysipHast (busuueckas AKTHBHOCTh); (hu3HIECKOro
COBEPIIIEHCTBOBAHHS, npu 3aHATUAX CIIOPTUBHO-03/IOPOBUTEILHOM
TEATENBHOCTBIO.

Tpynosoe BocnuTanue:

FOTOBHOCTBIO K TPY/Iy, OCO3HAHHEM LIEHHOCTH TPYIOJIOOMS, HHTEPECOM K
pasnuuHbiM  chepaM  TPO(ECCHOHATIBHOW  MEATEIBHOCTH, CBS3aHHBIM  C
MATEMATHKOH M €€ MPIIOKEHHSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oymymieii mpodecCHH W pealn30BBIBATE COOCTBEHHBIE >KH3HEHHBIE TLIAHBL,



FOTOBHOCTBI) M CHOCOOHOCTBIO K  MAaTEMaTHYECKOMY  OOpa30BaHUIO U
caMo00pPa30BaHUI0 HA MPOTSDKEHHH BCEH JKM3HH, FOTOBHOCTBIO K AKTHBHOMY
YYACTHIO B PEIIEHNH MPAKTHYECKUX 3a]1a4 MATEMATHUYECKOW HAITPABJIEHHOCTH.

IKOJIOrHYECKOe BOCMHTAHHE:

C(hOPMUPOBAHHOCTBIO 3KOJOTHUECKOH KYJIbTYPBI, NMOHMMAHHUEM BJIMSHHS
COLMATEHO-3KOHOMHUYECKHX IPOLECCOB HA COCTOSHHUE MPUPOAHOH H COLUAIBHOU
Cpelbl, OCO3HaHHEM TrJj00aJbHOTO  XapakTepa SKOJOTMUECKHX  MpodIieM;
OpHMEHTAlMEll Ha TPUMEHEHHE MaTeMaTHYeCKHMX 3HAHUW JJId pelleHHus 3a7a4 B
00JaCTH  OKPY’KAIOIIEH Cpenbl, IUIAHHPOBAHHS IIOCTYIKOB M  OLEHKH HX
BO3MOYKHBIX MOCJIEACTBUHI JIJISI OKPY KAIOLIENH CPEbl.

IleHHOCTH HAYYHOI0 MO3HAHHS:

chOPMUPOBAHHOCTBE) MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd MW  OOINECTBEHHOW TMPAKTHKH, OHHMAHHEM
MaTeMAaTHYECKOH HAayKd Kak cepbl UeIOBEYECKOW IeSTEJbHOCTH, JTaloB €€
pPa3BUTHS W 3HAYUMOCTH I Pa3BUTHUS IUBHIH3AIHUH, OBJIATICHHEM S3BIKOM
MaTEeMaTUKH M MAaTEMAaTHUYeCKON KYyJbTYpPOM KaK CpPeACTBOM IIO3HAHHUS MHUPA,
TOTOBHOCTBIO OCYIIECTBJISITh IMPOEKTHYIO M HCCIENOBATENIbCKYIO EATEIbHOCTD
UHIUBUAYAJIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHBIE PE3YJIBTATEI OCBOGHHS MPOTPAaMMBI y4eOHOrO MmpemMera
«MaremaTukay XapaKTePU3YIOTCS OBJIAJICHHEM YHUBEpCaTbHBIMH
NO3HABAME/IbHBIMU  OCLICMBUAMY,  VHUBCPCATbHOLIMU — KOMMYHUKAMUGHLIMU
OetiCmMBUsIMIU, YHUBEPCATbHBIMU PeYISIMUSHBIMU OClICEUsMIL.

1)  Vuusepcanonvie  nosnaeamensuste  Oelicmeus, — 0Hecneyusarom
Gopmuposanue 6a306viIx KOZHUMUBHBIX HPOYECCO8 0bOyuaruuxca (oceoenue
MEMOO08  NO3HAHUA — OKPYICAIOWe20  MUpPA;,  NPUMEHEHUe  J1OCUYECKIX,
uccie006ameibCKux onepaytii, ymenuii pabomame ¢ ungopmayueii).

ba3oBble Jloruueckue 1eHCTBHA:

e BBISBJIATH U XapaKTEPU30BaTh CYLISCTBEHHBIE MPU3HAKH MATEMATHUYECKUX
0OBEKTOB, MOHATHH, OTHOLIEHHH MEXKOy MOHATUIMH, (DOpMyIupoBaTh
OTpenesieHnsl  MOHATHH, YCTAHABJIMBATH CYIIECTBEHHBIH  MPU3HAK
KiaccuuKaluu, OCHOBAaHUS Uit ODOOIIEHHST M CpPaBHEHHUs, KPUTEPHH
NPOBOTUMOTO AHAJTH3A;

e BOCIpHUHHMATH, (opmMynupoBaTe ©  NPeoOPA3OBLIBATE  CYXKIACHHS:
yTBEPAUTENbHBIE W OTPULIATENIbHBIE, €IMHHYHbIE, YaCTHbIE M OOIIHE;
YCJIOBHBIE;

e BBISBIATE  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H  H
npotuBopeurss B (akTax, AaHHBIX, HAOMIOAEHHSAX W YTBEPIKIEHHSX,



npemjlarath ~ KPUTEPUM Ui BBISBJICHHS  3aKOHOMEPHOCTEH |
OPOTUBOPEHUHI,

e JIENaTh BBIBOABI C HCIOJb30BAHHEM 3aKOHOB JIOTHKH, IE€AYKTHBHBIX H
WHAYKTUBHBIX YMO3AKIIOUEHHH, yMO3AKIIOUEHHUH 110 aHAJIOTH U,

e TPOBOIUTH CaMOCTOSITENILHO IOKa3aTebCTBA MaTeMaTUYECKUX
yTBEp:KAeHUH (MPsSMBIE W OT MPOTHBHOIO), BBICTPAHBATh APTYMEHTALHIO,
OPUBOAMTE NPUMEPBI H KOHTPIPUMEPHI, OOOCHOBBIBATE COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIBI,

e BBIOHpPATE CcrmOCOD pelneHHs yueOHOH 3amaun (CPaBHHBATE HECKOJIBKO
BApHAHTOB pellleHusi, BbIOMpaTh HauboJee MOAXOAAIIMI C YUYETOM
CaMOCTOSITENTEHO BBIAEJIEHHBIX KPUTEPHEB).

BaszoBbie nceienoBaTesibCKHe AeHCTBHSA:

e HCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEILCKHH WHCTPYMEHT MMO3HAHHUS,
(hbopMyIMpPOBaTh BOMPOCHI, (DPUKCHPYIOIIHUE TPOTHBOPEUHE, MPOOJIeEMYy,
yCTAHABIMBATL HCKOMOE€ W  OaHHOe, (OpMUPOBATH  THUIIOTE3Y,
apPryMEHTHPOBATH CBOK) MO3HUIHIO, MHEHHE,

e TPOBOJUTH CAMOCTOSATELHO CIUTAHUPOBAHHBII DKCIIEPUMEHT,
HCCIENOBAaHHE TIO YCTAHOBJICGHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro
o0OBbeKTa, sBJIEHHS, TMPOLECCA, BBISBICHHID 3aBHCHMOCTEH MEXIY
00BEKTAMH, SIBJIEHUSIMH, TPOIIECCAMMU;

e CaMOCTOSTENBEHO (HOPMYIHPOBATH 00OOIEHHS U BBIBOABI MO PE3YIbTaTaM
MPOBENEHHOTO HAOJIONEHUsA, MCCISOOBAHMS, OLEHHUBATH HOCTOBEPHOCTH
MOJIyYeHHBIX PE3YJILTATOB, BLIBOJAOB U 0D00IIIEHMI,

e MPOTrHO3UPOBATH BO3MOKHOE DPAa3BUTHE TMPOIECCA, 4 TAKKE BBIJIBUTATH
MPEANOJIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:

e BBIABIATH Ae(HUIUTHE MH(GOPMAIUH, JAHHBIX, HEOOXOIUMBIX IS OTBETA
HA BOTMPOC U T PELISHUS 3a71a4H,

e BbIOMpaTe  HHPOPMALUKKO W3  HCTOYHHKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATE, CHCTEMATH3UPOBAThL M HHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3THYHBIX BUAOB M (JOPM MPEACTABIICHHS,

e CTPYKTYpHPOBATh HHMOPMALHIO, MPEACTABIIATE €€ B pasIuyHBIX (Hopmax,
HJLTIOCTPUPOBATEL I'padryeck;

e OIIEHUBATH HaAJIEKHOCTD uHpopMaIuu o CaMOCTOSITEJTEHO
chopMyTHPOBAHHBIM KPUTEPHSIM.

2)  VHuueepcanvuvie  KOMMYHUKAMUGHbIE  OelichGus,  00ecneuusaiom

ChHopMUPOBAHHOCH b COYUATILHBIX HABLIKOB 0OYYAIOUJUXCSL.

Oo6wmenne:



BOCIPHHUMATE W (OPMYJHPOBATH CY)KAEHHS B COOTBETCTBHH C
VCJIOBUSMH H LIEAMH OOINEHHS, ICHO, TOYHO, TPAMOTHO BBIPAKATh CBOK)
TOUKY 3pCHHS B YCTHEIX M IMHMCHBMCHHLBIX TEKCTax, AaBaTb MOACHCHHA ITIO
XOJly PeLIeHUs 334a4i, KOMMEHTHPOBATh MMOJYYEHHbIH PE3yJIbTAT;

B X07€e 00CYKIEHHUS 3aAaBaTh BOIIPOCHI IO CYLIECTBY O0CY/KIAEMOH TEMBI,
npoOJIEMBI, pelIaeMol 3aa4H, BEICKA3BIBATE HIEH, HALIEJIEHHBIE HA TTOMCK
pelneHusi; COMOCTABJISATE CBOH CYKIEHHS C CYKISHHSMH JPYyTrHX
YYACTHUKOB JHANOra, O0OHApPYKUBATh PA3JIMUME U CXOACTBO IMO3UIHH, B
KOppeKkTHOH opMme HOPMYTHPOBATE PAZHOTIIACKS, CBOH BO3PAKEHUS,
NpeNCTaBIsATh  pPEe3yJbTaThl  pElleHHus  3aJaud,  OKCIIepPUMEHTa,
HUCCIENOBAaHMS,  MPOEKTa,  CaMOCTOATENBHO  BbIOMpaTh  (opmat
BBICTYILJICHHS ¢ YUETOM 3334 MPE3EHTAUH U OCOOEHHOCTEH ayaIuTOPHH.

CorpynanyecTBo:

3)

NOHMMATh W HCIOJb30BATh  MPEUMYINECTBA  KOMAHAHOH W
HHIMBUAYAIbHOH paOOTHI MPH PELIEHHH YYeOHBIX 3a1a4, IPHHHMATh LIEb
COBMECTHOW JESATENbHOCTH, IUJIAHHPOBATh OPraHU3alUK) COBMECTHOM
paboThI, pacnpenensaTs BUAbI pabOT, JOrOBapUBATHCH, 00CYKAATh MPOIECC
U pe3yabTaT paboThl; 00001aTh MHEHUS HECKOIBKHX JIFOIEH
y4aCcTBOBATh B IPynmnoBeixX hopmax pabotel (00CykaeHus, 0OMEH MHEHHH,
«MO3TOBBIE€ IITYPMBI» M HWHBIE);, BBIMOJHATE CBOKO YacTh pabOTBI U
KOOPAMHMPOBATH CBOH JIEHCTBUST C JPYTUMH UYJE€HAMH KOMAaHJIbI;
OLIEHHBATh KA4YE€CTBO CBOETO BKJIaa B OOIIMH MPOOYKT MO KPHUTEPHUSM,
chOpMyYJIHPOBAHHBIM YYACTHUKAMH B3aHMOJIE CTBHSI.

Vuueepcanvuvie  pezynsmuenste  Oeiicmeusl, obecneyusaiom

qbopzwupoeanue CMbICI06bIX YCIMAHOBOK U HCUSHEHHDLIX HABLIKOE TUYHOCHU .

Camoopranuszanus:

COCTaBJISITh [JIAH, AJITOPUTM PEIIEHHS 3a]Ia4UH, BRIOUPATh CIIOCO0 peIleH s
C YUETOM MMEIOLIHUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
ApryMEHTHPOBATH H KOPPEKTHPOBATH BAPHAHTHI PELUEHHH C yUETOM HOBOM
uHdopmanuu.

CaMoOKOHTPOJIB:

BJIAJIETh HABbIKAMH TO3HABATENHLHOM pedrekcur Kak OCO3HAHHS
COBEpIIAEMBbIX JIEHCTBUN M MBICIUTEBLHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAZIETh Ccmoco0aMu  CaMOMpPOBEPKH, CAMOKOHTPONS —TMporecca M|
pe3ybTaTa peleH!usl MaTeMaTHYEeCKOM 3aauu,

NpeABUAETh TPYJAHOCTH, KOTOPBIE MOIYT BO3HMKHYTh IPH pELISHUH
3a7la4d, BHOCUTH KOPPEKTHBBI B JEATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAWIEHHBIX OIMHOOK, BBISBIIEHHBIX TPYIHOCTEH;



e OIIEHMBATH COOTBETCTBHE pE3YJbTATa LEIH M YCIOBUSIM, OOBSICHATH
IIPUYNHB] TOCTUYKEHHUS HIH HEOOCTH KEHUsSI Pe3yJbTaTOB OeATEIbHOCTH,
HAXOJUTh OIIMOKY, AaBATh OLIEHKY MTPUOOPETEHHOMY OIBITY.

NNPEIMETHBIE PE3YJIbTATHI
10 KUIACC

OnepupoBaTh MOHATHSIMH: TOYKA, MPAMast, TUIOCKOCTE.

[IpuMeHATL aKCHOMBI CTEPEOMETPHUH M CJIEACTBHS W3 HUX TMPU PEIIeHHH
reOMEeTPUYUECKUX 33J1a4.

OnepupoBaTh MOHITHSAMU: NAPAUIEIIBHOCTh U NMEPNEHANKYISIPHOCTD MPSAMBIX
U TJIOCKOCTEH.

Knaccuduiuposats B3aMMHOE PaCHOJIOKEHHE MPSMBIX M TUIOCKOCTEH B
NPOCTPAHCTBE.

OnepupoBaTh MOHSTHSMHU. ABYTPAHHBIA YTOJ, TPaHU ABYI'PAHHOTO YIJa,
pedpo ABYrpaHHOrO yrja, JIMHEWHBIA yroj ABYTPaHHOrO yrja, rpaaycHas Mepa
OBYT'PAHHOTO YIJa.

OnepupoBaTh MOHATUSIMH. MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIBIH
MHOT'OTPAaHHUK, 3JIEMEHThI MHOTOI'PAHHUKA, TPABUJIBHBIN MHOTOI'PAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHIBI MHOTOIPDAHHUKOB (MUpaMUma; TpHU3MA,
IPSIMOYTOJIBHBIN MapajuIeSIenumnen, Ky0).

Knaccuduuuposate  MHOTOIpaHHHMKH,  BbIOHpass ~ OCHOBaHHS ISt
Kiaccuukauy  (BbINYKJIbIE W HEBBINMYKJIbIE MHOTOIPAHHHMKHU, [PABUJIbHBIE
MHOT'OMPaHHUKH; MPSMbIE€ U HAKJIOHHbIE MPU3MBI, MapasijieienuIe Ibl).

OnepupoBaTh MOHATHSIMH. CEKYILAsl IUIOCKOCTh, CEU€HHe MHOTOTPAHHHKOB.

OOBACHATHL MPUHIIAITBI TOCTPOEHHUST CEYEHHU I, KCIOJIB3YS METO/ CJIEIO0B.

CtpouTh ceueHHWss MHOTOTPAHHHUKOB METOJOM  CJIEIOB,  BBITIOJHSITh
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PHCYHKOB IMPOCTBIX OOBEMHBIX (HUTYp: BHL
CBepXy, COOKY, CHU3Y.

Peinath 3a7aun Ha HAXOXKIEHHE FEOMETPUUECKUX BEIMYMH MO 00pasiaM ujiu
aNrOpUTMAaM, NPUMEHSSI H3BECTHBIC AaHAJUTHYECKHE METOAbl MpPH pPELISHHH
CTAHOAPTHBIX MATEMATHUECKUX 3a/1a4 HA BBIYHUCIICHHE PACCTOSHUN MEXKAY IBYMS
TOYKAMH, OT TOUKH JIO0 TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXKAY
CKPEIIUBAOIUMHUCS TPSIMBIMH.

Pewate 3amaun Ha HAXOKIEHHE Fr€OMETPUUECKHUX BEIMYMH MO o0pasuam Hiid
aJrOpuTMaM, TPUMEHsSsI W3BECTHbIE AHAJMTHYECKUE METOAbl MpPH pPelIeHHd
CTAaHJAAPTHBIX MATEMAaTHYECKUX 337a4 HA  BBIUMCICHHE VYIJIOB  MEXKIY
CKPCIIUBAIOIMUMHCS MPSAMBIMH, MEKIY HNPAMOH H IUIOCKOCTBIO, MEXKAY
MJIOCKOCTSIMH, IBYT'PAHHBIX YTJIOB.



Brraucasate 00bEMBI M TIOIIAM TTOBEPXHOCTEH MHOTOTPAHHHKOB (TIpH3Ma,
nupaMuaa) ¢ OpuMeHeHHeM (OPMyJ, BBIUHCISATE COOTHOIIEHHS MEKIY
TJIOLIAISIMUA TTOBEPXHOCTEN, obbéMamu moao0HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TNOHATHSMH. CHMMETPUS B TPOCTPAHCTBE, LIEHTP, OChb U
MJIOCKOCTh CHMMETPHH; IIEHTP, OCh U IUIOCKOCTh CHMMETPHH (DUTYPHI.

Usenekats, mnpeoOpa3oBBIBATE W HMHTEPIPETHPOBATH HHEAOPMALHIO O
NPOCTPAHCTBEHHBIX T€OMETPHYECKHX (PUTYpax, MPEACTARIEHHYIO HA YepTekax H
PUCYHKAX.

[Tpumensats reoMerpuueckue (aKThl IS PELICHHS CTEPEOMETPHUYECKHX
3aAad, MPenoJaraolliX HECKOJbKO I1aroB PelieHus, eC/id yCIOBUS MPUMEHeHHs
3a/laHbl B IBHOH (hopme.

IIpumensTe mpocTeliline TPOrpaMMHBIE CPEACTBA H  J3JIEKTPOHHO-
KOMMYHHUKAIMOHHBIE CHCTEMEI IIPU PELIEHUHN CTEPEOMETPUYECKUAX 3a1a4.

[IpuBOaUTE NpPUMEPHl MATEMATHUYECKHMX 3aKOHOMEPHOCTEH B NPUPOJE U
JKA3HHU, pACIIO3HABATH MPOSIBJICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

HpI/IMeHHTB INOJIYYCHHBIC 3HaHHs Ha NPAKTHKE. aHAJIH3UPOBATE PCAJIEHEIC
CUTyallUM W MNPHMEHATH H3YUYCHHBIC TIIOHATHUA B MNPOLECCe IMOMCKAa PCIICHHA
MaTeMaTH4YeCKd CHOPMYJIMPOBAHHON MPOOJEMBI, MOIEIMPOBATH peabHBIE
CHTyalMd Ha SA3BIKC TI'COMCTPHH, HCCICAO0BATE IMMOCTPOCHHBIC MOACIH C
HCIOJIb30BAHMEM T'€OMETPHUYECKHX MOHITHI U TEOPEM, alnapara ajareOpsl; pemarh
NPaKTHYECKUE 3a71a4H, CBA3AHHbBIE C HAXOKIECHHEM T€OMETPHUECKUX BEJTHYHH.

11 KUIACC

OmnepupoBaTh MOHATHSMH. IMJIHHAPHUYECKAS MOBEPXHOCTh, O0Opa3yiolHe
MWIMHOPHYECKOW  MOBEPXHOCTH,  LHJIHHAP,  KOHHYECKas  IOBEPXHOCTE,
00pasyrole KOHUYECKOH MOBEPXHOCTH, KOHYC, C(heprHyecKas MOBEPXHOCTE.

PacniosnaBats Tena BparueHus (UIMHID, KOHYC, chepa U map).

OOBACHATE CIOCOOBI MOIYYEHHUS TENT BPALIECHHS.

Knaccudumuporats B3auMHOE paciiojioskeHne chephl H IIOCKOCTH.

OnepupoBath MOHSTHSMHU. [IAPOBOH CErMEHT, OCHOBAHME CErMEHTA, BHICOTA
CErMEHTa; IIAPOBOH CJIOH, OCHOBAaHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOIO CJIOS,
LIAPOBOM CEKTOP.

Beruncnate  00BEMBI M [JIOMAAM  TOBEPXHOCTEH  Tell  BpAIEHMS,
reOMETPHYECKUX TeNl C MPUMEHEHHEM (HOPMYIT.

OnepupoBare TOHATHSAMH. MHOTOTPAHHHMK, BIHCAaHHBIH B cdepy H
ONMHCAaHHBEIA OKOJIO cdepsl; cbepa, BNHCAHHAS B MHOIOTPAHHUK WM TEJIO
BpAIICHMUS.

BBIUHCIATE COOTHOIIEHHS MEKOY IUIOMANSIMH MOBEPXHOCTEH M 0OBEMaMHU
nOA00OHBIX TEL



Uzo6pakate u3ydaemble (UTYpbl OT PYKH M C NPHMEHEHHEM IPOCTHIX
YePTEKHBIX HHCTPYMEHTOB.

BrinoHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILEHHS .

Usenexkats, WHTEPIPETHPOBATH H MNpeoOpa3oBbIBaTh HHPOPMALMIO O
NPOCTPAHCTBEHHBIX reOMeTpPHYEeCKHX (PUrypax, NpeACTABJICHHYIO Ha YepTekax H
pPHCYHKaX.

OnepupoBaTth MOHSITHEM BEKTOP B IPOCTPAHCTRE.

BrinosHsATE NEHCTBHS CIOKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHO3KEHHUsI BEKTOPA HA YUCII0, OOBSACHSATh, KAKUMH CBOMCTBAMK OHH 0DJIAJIAr0T.

IIpuMeHATs NpaBUNIO Mapajulenenunena.

OnepupoBaTh MOHATHSIMHE. 1€KAPTOBBI KOOPAUHATEI B MPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA, YroJ MEXKIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEIEHUE BEKTOPOB, KOJUTHHEAPHBIE U KOMIIIAHAPHEIE
BEKTOPBIL.

Haxoauts cymMMy BEKTOPOB H MPOU3BEAEHHE BEKTOPA HA YHUCIIO, YIOJT MEKIY
BEKTOpPAaMH, CKaJSIpHOE TPOW3BENEHHE, PACKJAIbIBATE BEKTOP IO JIByM
HEKOJTHHEAPHBIM BEKTOPAM.

3anaBaTh JIOCKOCTh YPABHEHHEM B IEKAPTOBOM CHCTEME KOOPIAHHAT.

[Ipumensats reoMerpuyeckue (aKTbl I PENIEHUS CTEPEOMETPHUECKUX
3a7a4, MPEANOaraliX HECKOIBKO IArOB PEIIEHUS, €CITH YCIIOBHS MPUMEHECHHS
3aJlaHbI B IBHOH (hopMe.

Pemate npocreiiliine reoMeTpHuecKre 3aJadd Ha NpPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [IOKA3aTEIBCTBO MATEMATHYECKHX OTHOLICHHH W
HAXOKACHHE T€OMETPHYECKUX BEJIHUHH MO 00pa3uaM WM aJrOPUTMaM, MPHMEHSIS
M3BECTHBIE METO/IbI TIPU PELIEHHH CTAHIAPTHBIX MATEMATHUYECKHUX 3a]1a4.

IIpumensaTe mpocTeilne TNPOrpaMMHBIC CPEACTBA U 3JIEKTPOHHO-
KOMMYHHKALIMOHHBIE CHCTEMBI ITPH PELISHUH CTEPEOMETPHUECKUX 3a0a4.

[IpuBoauTh NpUMeEpPhl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B MPHUPOAE U
JKU3HH, PACTIO3HABATH MPOSBJIECHHE 3aKOHOB M'EOMETPUH B HCKYCCTBE.

[IpuMeHsTE MOMyYEHHBIC 3HAHHUS HA MPAKTHKE. AHAJU3UPOBATH PEalIbHBIE
CHUTyallud W TPUMEHSTh W3yYEHHbIE TOHSATHS B MPOIECCE IMOUCKA PeIIeHus
MaTeMaTHUeCKd C(HOPMYJIMPOBAHHONH TPODOJIEMbl, MOJETHUPOBATh peasibHbIE
CHTyallHH Ha s3bIKE TEOMETPHUH, HCCIEeOOBaTh IOCTPOEHHBIE MOIENH C
HCIIOJIb30BAHHEM I€OMETPHUYECKUX MIOHITHH U TEOPEM, anmnaparta aaredpsr; pemarsb
NpaKkTHYECKHE 33/1a4H, CBSI3aHHbBIE C HAXO)KIEHUEM MreOMETPHUECKUX BEJIMYHH,



~N N B W

TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

JJIEKTPOHHbBIE
Ne HaumenoBanue pasjie/ioB u (nugposnie)
n/m TeM nporpaMmmsl KosmuecrBo yacop  oOpaszopare/ibHbIE
pecypcbl
Bcero
padoThI
BeeaeHue B CTEpEOMETPHIO 10
IIpAMBIC B NIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannensHOCTE MPAMBIX H INIOCKOCTEH
[TeprieH TUKY TAPHOCTH MPAMBIX H IUIOCKOCTEH 12
Yrasl MEKIY MPAMBIMH U IUIOCKOCTAMH 10 1
MHOrorpaHHHKH 11 1
O0BEMBI MHOTOTPAHHHKOB 9 1
[ToBTOpEHHE: CeUEHUA, PACCTOAHUA H YIJIBI 4 1
OBLLEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5

Konrpoiabhsie

Hpakruveckne



11 KJIACC

HanmenoBanme pasesioB u TemM
NMPOrp AMMBI

Ne n/n

Tena BpalueHus

OO0BEMBI TENT

BexTophl B KOOPAHHATHL B TIPOCTPAHCTBE
[ToBropcHHE, 0000IICHAS,

CHCTEMATH3ALS 3HAHNH

OBLIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

Koan4gecTBo yacosn

Bceero

12

10

34

Kontpoannnie
padoThI

IIpakTHueckne
padoThI

JJIeKTPOHHBIE
(mdposbie)
o0pa3oBarejibHbIC

pecypchI






INOYPOYHOE IVIAHUPOBAHUE
10 KJIACC

Ne

T
i eMa ypoka

OCHOBHBIC IOHATHS CTCPCOMCTPHH: TOUKA,
TPSAMAsL, TUTOCKOCTD, TPOCTPAHCTBO.
[TpaBuna u300pakeHUs1 HA PUCYHKAX:
H300paKCHUS TIIOCKOCTEH, MapamIeIbHBIX
MPAMBIX (OTPE3KOB), CEPEANHBI OTPE3KA

[ToHATHS: MEPECEKAIONIHECS TIOCKOCTH,
MEPECEKAFOLIHECS TPSIMAs H TIOCKOCTh

[TOHATHA: IEPECEKAIOMIHEC TIOCKOCTH,
NICPECEKAIOLIMECS MPAMAs | TJIOCKOCTh

3HAKOMCTBO C MHOTOTPAHHHUKAMH,
H300paKCHUE MHOTOTPAHHUKOB HA
PHCYHKAX, HA IPOCKIIHOHHBIX YCPTCKAX

HavaneHBIC CBCICHAA O KYOC H MHPAMHIC,
ux pa3BépTru U Moaead. CeueHUA
MHOTOTPAHHUKOB

HauameHsic cBeAcHUA 0 KyOe M THPAMHAC,
uX pa3BepTku U MoaeTH. CeveHus
MHOTOTPAHHHKOB

Tlouarue 00 AKCHOMATHUIECKOM
MOCTPOCHHH CTEPEOMETPUH. AKCHOMBI
CTEPEOMETPUH U CIEACTBHS M3 HUX

KonrgecTBo yacon

Bceero

Kontpoasnnie
padoThI

IIpakTHyeckue
paGoThI

Hara
H3Y4YEeHUH

JJIeKTPOHHBIE
nu(pposbIe
o0pasoBare/ibHbIE

pecypesl
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11

12

13

14
15
16

17

18

19

[Tonarue 006 aKCHOMATHIECKOM
MOCTPOCHHH CTEPEOMETPUHU: AKCHOMBI
CTEPEOMETPUH U CIACACTBHS U3 HUX
[lonarue 00 aKCHOMATHIECKOM
MOCTPOCHHH CTEPEOMETPUHU: AKCHOMBI
CTEPCOMETPUH H CIACACTBHS U3 HUX
[Tonarue 06 aKCHOMATHYECCKOM
NMOCTPOCHHH CTEPEOMETPUHU: AKCHOMBI
CTEPCOMETPHUH H CICACTBHS U3 HUX
B3auMHOE pacnioIoKeHUE MPAMBIX B
NPOCTPAHCTBE. NEPCCCKAOIIMECS,
NAPAJUIC/IBHBIC U CKPECIIHBAKOIIHECS
MPAMBIE

[Tapanie TbHOCTh MPAMBIX U MJIOCKOCTEH B
MPOCTPAHCTBE: MAPAUICIBHBIC TPAMBIC B
MPOCTPAHCTBE; MAPAIICITBHOCTD TPEX
TIPSIMBIX

[Tapanne 1bHOCTB MPSAMBIX U TUIOCKOCTEH B
mpocTpaHcTee: [lapanne1bHOCTD MPAMOH H
MJIOCKOCTH

VYIibl ¢ COHANIPABICHHBIMU CTOPOHAMH
Yroa Mexay npAMbIMH B IPOCTPAHCTBE
YTroa MexAy MpAMBIMH B IIPOCTPAHCTBE

[MTapanneabHOCTh MIOCKOCTEH:
MapaICIbHbIE TIOCKOCTH

CaolicTBa MapajNICIbHBIX MIOCKOCTEH

[Ipocreiimue NpOCTPAaHCTBEHHBIC (PUTYPBI
HA MIJIOCKOCTH: TETPAdIp, KyO,



20
21

22

23

24

25

26

27

28

29

30

31

32

napasuieienumne |
IloctpoeHue ceueHui

[MocTpocHue ceucHmH

KonrpoasHaa paboTa no teme "[Ipsambic u
TIOCKOCTH B MPOCTPAHCTBE.

[Napanre IbHOCTh MPSIMBIX U IJIOCKOCTSH "
[lepneHaAUKYAAPHOCTD MPSIMOH U
MJIOCKOCTH: TIEPTICHIUKY ISIPHBIEC TPSIMBIC B
NMPOCTPAHCTBE

[Ipsmele mapanieabHbIC U
MIEPIIEHANKYJHIPHBIE K MIIIOCKOCTH

[Ipsamvble mapaiicabHbIC U
NEPNECHIUKYJIIPHBIE K IIOCKOCTH

IIpu3Hak nepneHIUKY IIPHOCTH MPAMON U
TJIOCKOCTH

[Ipu3HaK MepneHIUKY IPHOCTH MPAMOM U
TIOCKOCTH

Teopema 0 npsAMOU NEPNECHANKYJLIPHOU
MJIOCKOCTH

Teopema 0 npsMOl NEPNECHANKYLIPHOU
IIOCKOCTH

Teopema 0 npsMOl NEPNCHANKYLIPHOU
IJIOCKOCTH

[TeprieHAMKY AP U HAKJIOHHBIC, PACCTOAHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSHHE OT
MPAMOH A0 IJIOCKOCTH

[lepneHANKY AP H HAKJIOHHBIC: PACCTOSHHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSHHE OT
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34

35

36

37

38

39

40

41
42
43

MPAMOM A0 MIOCKOCTH

[epnieHAUKYISIP U HAKJIOHHBIC, PACCTOSHHC
OT TOYKH J0 IUIOCKOCTH, PACCTOSIHHC OT

NMPAMOH A0 IIIOCKOCTH

[TepnieHAUKY AP M HAKJIOHHBIC, PACCTOSHUC
OT TOYKH JI0 TUIOCKOCTH, PACCTOAHHE OT

MPAMOH A0 MIOCKOCTH

Yrabl B IPOCTPAHCTBE: YTOJI MEKIY
NMPAMOH M TJIOCKOCTBIO

JIByTpaHHBIHN YTO, THHCHHBINA YTOT
JIBYTPAHHOTO yTj1a

JBYIpaHHBIN YO, THHCHHBIA YTOI
JIBYTPAHHOTO YyIJIa
[TepnieHOUKYIAPHOCTD ILIOCKOCTCH:
MIPU3HAK NEPICHANKY IIPHOCTH IBYX
ITIOCKOCTEH

[lepneHANKYIAPHOCTD TIOCKOCTCH:
MPH3HAK MCPIICHIUKYIIPHOCTH ABYX
IIOCKOCTEH

[MepreHAUKYAAPHOCTD TIOCKOCTCH:
MIPH3HAK MEPTIICHANKY IIPHOCTH JIBYX
ITOCKOCTE

Teopema 0 TpEX MepNEHANKY IIPAX
Teopema 0 TPEX MEPNECHANKY JISIPAX
Teopema 0 TpEX NepNECHANKYIAPAX
KourpomsHas padboTa mo TeMam
"TIepneHAUKY TAPHOCTD MPAMBIX H

Al

IJIOCKOCTEH" U " YIIIbI MCHKAY IIPAMBIMH H
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46

47

48

49

50

51

IUTOCKOCTAMH"

IToHATHE MHOTOTPAHHHKA, OCHOBHBIC
3JIEMCHTBI MHOTOTPAHHUKA, BBITYKJIBIC U
HEBBIITYKJIbIE MHOTOTPAHHUKH, PA3BEPTKA
MHOTOTPAHHUKA

[Ipu3ma: n-yrojasHas Npu3Ma; IpaHy U
OCHOBAHUA NMPHU3MBI, IPAMAA U HAKIOHHAA
NpH3MBIL; OOKOBAs U IMOJIHASL IIOBEPXHOCTh
NPHU3MBI

[Mapannenenunen, mPAMOYTOIbHBIA
NMAPAUICTCIIUIIC H €T0 CBOMCTBA
ITupamMuia: n-yroabHas MEPAMHUIA, TPAHH H
OCHOBAHHC THPAMU,IbI, OOKOBAS M MOTHASL
TIOBCPXHOCTh MTAPAMH/IbI, IPABHITBHAS U
yCeUu€HHA MEPAMUAA

[IpaBunbHBIC MHOTOTPAHHUKH: TIOHATHE
MPaBUJILHOTO MHOTOTPAHHUKA, TIPABHJILHAS
TPU3MAa H TIPABHIIbHAS THPAMHJIA;
MPABHJIbHAS TPEYTOJbHAS MHPAMUIA U
TPABUITLHBIN TETPAAP; KyO

[NpencraBieHue 0 MPaBHIBHBIX
MHOTOTPAHHHUKAX . OKTA3P, TOACKAAP U
HKOCA3p.

CuMMeTpus B IPOCTPAHCTBE. CUMMETPHS
OTHOCHTE/IBHO TOYKH, IPAMOH, INIOCKOCTH.
DIEMCHTBI CHMMETPHH B IIHPAMUJIAX,
Napa/ICICIUIEC X, IPABHIbHBIX
MHOTOI'PAaHHHUKAX
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53

54

55

56
57
58
59
60
61
62
63

64

65

66

BbruHcIeHHE 31€MEHTOB MHOTOTPAHHHKOB!
pEOpa, AMaroHaIH, VIIIbI

[Nnomans OCOKOBON MOBEPXHOCTH U IOJIHOMH
NOBEPXHOCTH MPAMOH MPU3MBI, IIOIIATb
OCHOBAHHUH, TCOpEMa 0 OOKOBOH
NMOBCPXHOCTH NPAMOH IPU3MBbI

[Tnomanp OOKOBOI MOBEPXHOCTH H
NOBEPXHOCTH MPABUILHOM MUPAMHUJIBI,
TEOpeMa O II0AAU OOKOBOI MOBEPXHOCTH
YCEUEHHOM MUPAMH/IBI

KonTtpoasHasa pabora mo teme
"MHOrorpaHHHKH"

[Nouarue 06 00BEME
O0bEM MUpaMuIbI
O0BéM mupamMuabL
O0BEM mUpaMuIBI
O0BEM mHpaMHU/TbI
O0BEM MPU3MBI
O0BEM MPU3MBI
O0BEM MPU3MBI

KourponbHas padoTa mo teme "OO0BEMBI
MHOTOTPAHHHKOB"

[ToBrOpeHue, 0600IMEHUE CHCTEMATH AL
3HaHui. [TocTpoeHune ceueHuii B
MHOTOTPAHHHUKE

IToBropeHue, 0000IEHHE CHCTEMATH 3L
3HAHUH. BBMUCICHHE PACCTOAHMI: MEKAY
JBYMS TOUKAMH, OT TOUKH A0 OPSIMOU, OT

— = = e e e e



TOYKH A0 IJIOCKOCTH, MCIKIAY
CKPCHIUBAOIUMHUCA MPAMBIMHA

67 Hrorosas koHTpOIbHAsA paboTa

[ToBTOpeHHUE, 0OOOIICHUE CHCTEMATH ALK
3HAHUH. BBMHUCICHUE YTIIOB. MEKIY
68 CKPCIIMBAFOLMMHUCS MPSMBIMHA, MEKIY
IPAMOH H IUNIOCKOCTBE), IBYTPAHHBIX
VIJIOB, YIJIOB MCKIY INIOCKOCTAMH
OBLIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68



11 KJIACC

Kosmuecrro yacon JJIeKTPOHHBIC
Hara nH(pposbIe
Nem/m  Tema ypora Kontpoasasie  IpakTtuueckue
Bcero H3y4YeHus1  00pa3oBaTe/ILHbLIC
padoThbI padoThI
pecypcenl

Cdepa u map: ueHTp, paguyc, THAMETP; |

IUIOIIAAB MOBEPXHOCTH C(epsl

B3auMHoe pacnosiozkeHue cepsl 0

TUTOCKOCTH; KaCATSIThHAS TUTOCKOCTD K 1

ctepe; mmomank chepbl
H3obpaskeHue cepel, mapa Ha
miockocTH. CeueHud mapa

e apudeckas NOBEPXHOCTS,
00pa3yIOIHKC LIIHHIPHICCKON
MOBEPXHOCTH, OCh LUIMHAPUUCCKOM
MOBEPXHOCTH

Lumasap: oCHOBAHUS H DOKOBAs
MOBEPXHOCTD, 00PA3YIOIWAL H OCh,
II0IIA1b OOKOBOH U MOIHOU
MOBEPXHOCTH

H300paskeHHC THIHHIPA HA TIOCKOCTH,
Paseépria munuHapa. CeucHus
LHIAHAPA (MIOCKOCTHI), MAPALICIBHOM
WM DESPICHAMKY JIAPHOH OCH LIIIHHAPA)
Konuteckas moBepXHOCTH, 00PA3YIOTIHE
KOHHMYECKOH MOBEPXHOCTH, OCh H 1
BCPITMHA KOHHYCCKOH TTOBEPXHOCTH
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11

12

13
14
15

16

17

18
19
20

Konyc: ocHOBaHHE U BepLIMHA,
oOpasyromas 1 0Cb; 101k OOKOBOI 1
TIOTHOM TTOBEPXHOCTH

VYceuéHHbI KOHYC: 00pasyromme u
BBICOTA, OCHOBAHHUA H OOKOBas
HOBEPXHOCTH

H300paxeHHE KOHYCA HA TIIOCKOCTH.
Paseéprka konyca. CeueHus KOHyca
(II0CKOCTHIO, apaJUICIbHOM
OCHOBAHMIO, U IJIOCKOCTBHIO, MPOXOAAIICH
yepe3 BEPLIMHY )

KomOuHaums T€1 BpancHus u
MHOTOTPAHHHKOB

MHOTOTpaHHHK, OMUCAHHBIH OKOJIO
cepsr; chepa, BIMCAHHASL B
MHOTOTPAHHHK HJIH B TEJIO BPALICHUS
[Tonsarue 06 00bEMe. OCHOBHBIE
CBOMCTBA 00BEMOB TEN

O0BEM HMIMHIPA, KOHYCA

O06béM mapa u wIomags chepol
[To1oOHBIC TEIa B MPOCTPAHCTBE.
COOTHOTICHHS MCKTY TUTOIHAASAMU
MOBEPXHOCTEH, 00BEMAMH TTOJOOHBIX TCIT
Konrtpombras padora mo remam "Tenma
Bpamenus” u "OobeMbI TET"

BexkTop Ha MIIOCKOCTH U B MPOCTPAHCTBE
CnoKECHHE U BHIMUTAHHE BEKTOPOB

YMHOKCHHC BEKTOPA HA YHCIIO
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22

23

24

25

26

27

28

29

30

Pasznoxxenue BekTopa no Tpém
HEKOMILTAHAPHBIM BekTOpaM. [TpaBuio
napaueIemune a

PemeHue 3a0a4, CBA3AHHBIX C

IIPUMCHCHUEM NPABUII ACHCTBHH C
BCKTOpPaMH

[IpsamoyrompHas CHCTEMA KOOPAUHAT B
npocTtpancTee. KoopauHarel BEKTOpa.
[Ipocreiinme 3a1a4u B KOOPAXHATAX

Yron mexay BexkTopamu. CKaIsApHOS
MPOM3BEACHHE BEKTOPOB

BBIMUCIICHHE YTIIOB MEXKIY TPAMBIMH H
TUTOCKOCTSAMH

KoopauHaTHO-BEKTOPHBIH METOA NIPU
PELICHUH FeOMETPHUYECKUX 33724

KonrtpomHas padora no teme "BekTopbl
U KOOPIHHATHI B IIPOCTPAHCTBE"

[ToBTopeHue, 0000LICHHE 1
cHCTeMaTH3aUMs 3HaHUuH. OCHOBHBIC
(urypsl, pakThI, TCOPEMBI Kypca
IUIAHUMETPUH

[ToBropeHue, 0000IMCHHE 1
CHCTeMATH3AIHA 3HAHHH, OCHOBHBIC
(urypsl, pakTel, TCOPEMBI Kypca
IUIAHUMETPUH

[ToBropenue, 0000MEHHE 1
CHCTEMATH3AIMS 3HAHUH. 3a7auu
TUIAHHMETPHH W METOBI X PEIICHUS



[Tosropenue, 0000LIECHHE H

31 CHCTEMATH3ALHS 3HAHUH. 341241
TUIAHUMETPHH U METOBI HX PEIICHHUS
[ToBTOpeHue, 0000IICHHUE U
cucreMaTu3auus 3HaHHH. OCHOBHBIC

32 (urypsl, (akTsl, TCOPEMBI Kypca
CTEPEOMETPHH

33 Htorosas KOHTPOIbHAS PadoTa

34 [ToBTOpecHHUE, 0000IICHUC H

CHCTEMATH3ALUS SHAHUH

OBILIEE KOJIMYECTBO YACOB T1O
MPOI'PAMME

34
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2010.
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