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Pabouas nporpamma yue6HOro kypca «I'eomerpus» 0a30BOro ypoBHs JUIsi 00y4arOImIUXCs
10 —11 xmaccoB paspaborana Ha ocHOBe DeAepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIHLHOTO
CTaHIapTa cpeaHero oOmiero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUH,
MPEeIbSIBISEMBIX K MaTEMaTHUECKOMY OOpa30BaHHUIO, U TPATUIMIl POCCHICKOrO0 0Opa3oBaHUS.
Peanuzamuss  mporpamMMmbel  o0ecrieuMBaeT — OBJaJieHHE  KIIOYEBBIMM  KOMIIETEHLUSMH,
COCTABJIIIOLIMMHM OCHOBY [UI CaMOpPa3BUTHs U HENPEpbIBHOIO 0Opa30BaHUs, LEIOCTHOCTb
OOIIEKYTBTYPHOTO, TMYHOCTHOTO U TIO3HABATELHOTO PA3BUTHS JTMUYHOCTH 00YUAIOIIHUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETpUM Ha YpOBHE CpeaHero oOIero ooOpazoBaHUs
00yCJIOBJICHAa TPAKTHYECKOW 3HAYMMOCTBIO METalPEeIMETHBIX M TPEAMETHBIX pPEe3yJIbTaTOB
o0ydeHHUsl TEOMETPUN B HANpaBJICHUH JIMYHOCTHOTO pa3BUTUs oOydaromuxcs, GopMUpPOBaHUS
(GYHKIIMOHATPHONH MaTeMaTHYeCKOW TPAMOTHOCTH, HW3YUYCHHs IPYTUX YYeOHBIX JIMCIUIUIMH.
PazButne y oOyd4aromuxcsi NMPaBHIBHBIX TPEICTABICHUH O CYIIHOCTH W TPOUCXOXKICHUU
TEOMETPHUUCCKUX a0CTPaKIUif, COOTHOIICHUN PEaJbHOTO U UICAIBHOTO, XapaKTepe OTPakeHUs
MaTeMAaTHUYECKOW HAYKOH SIBIICHHI U MPOIECCOB PEAbHOTO MUpPA, MECTE TCOMETPUH B CUCTEME
HAayK M poOJiMi MATEMATUYCCKOIO MOACIUPOBAHUA B HAYYHOM IIO3HAHWMU W B IPAKTHKE
CMOCOOCTBYeT (hOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHUS yUaIlUXCs, a TaKKe KauecTB
MBIIUIEHHSI, HEOOXOIUMBIX JUIS aaNTaIllid B COBPEMEHHOM OOIIIECTBE.

I'eomeTpust sIBISETCS OAHMM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIETO
o0pa3oBaHMsl, TaK KaK OOECIEYMBACT BO3MOXXHOCTh W3YUCHHsI KaK IUCIUILIMH €CTECTBEHHO-
HAYYHOH HAIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MplIeHHEe, (HOPMUPYEMOE MpPU HM3YYCHHUU OOYHAIOUIMMUCS TOHSITHUHHBIX
OCHOB TCOMETPUU M IOCTPOCHHH IIETIOYKH JIOTUYECKUX YTBEPXKICHHA B XOJAC PCIICHHS
reOMCTPpUICCKUX 3adayd4, YMCHHUC BbIABUTIaTb W OIIPOBEPraTb THUIIOTE3bBI HETIOCPCACTBCHHO
HCIOJIB3YIOTCA NPH PCHICHUH 3aJa4 C€CTCCTBCHHO-HAYYHOI'O MUKJIA, B YaCTHOCTH M3 KypcCa
buzuKH.

YMeHHE OpHUEHTHPOBATHCS B MPOCTPAHCTBE HWIPACT CYIIECTBEHHYIO POJb BO BCEX
00JIacTSIX JEATENbHOCTH 4enoBeka. OpHEHTaIs 4YellOBeKa BO BPEMEHH M TPOCTPAHCTBE —
HEOOXOJIMMOE YCJIOBHE €ro COIMAJIbHOTO OBITHS, (hopMa OTPaKEHHUS OKPYKAIOIIETO MUpA,
YCJIOBUEC yCcnemHoro IIO3HAHUA n AKTHUBHOTI'O HpeOGpaBOBaHI/ISI I[eﬁCTBHTeHBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bCIUHSICT pa3Hble BUIbI YICOHOU U TPYIOBOM
ACATCIBbHOCTHU, ABJIICTCA OJHHM U3 HpO(beCCI/IOHaJ'IBHO BAXXHBIX Ka4YC€CTB, IMMO3TOMY aKTyaJlbHa
3ajaua (OPMHUPOBAHUS Y OOYUAIOMIMXCSI MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3sHOBUIHOCTU
00pa3HOTO MBINUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K TPAKTHYECKOM
ACATCIIBHOCTHU 110 MHOTHM HAITPaBJICHUAM.

Lenb ocBOEHMSI TPOrpaMMBbl yueOHOTO Kypca «['eomeTpus» Ha 6a30BOM YPOBHE O0yUCHHS
— 00meoOpa3zoBaTeIbHOE MW OOIIEKYJIBTYPHOE pa3BUTHE OOYYAIONIMXCS Yepe3 oOecredeHue
BO3MOXHOCTH HpI/IO6peT€HI/IH 1 HUCIIOJIB30BAHUA CUCTECMATUUYCCKUX T'COMCTPUUICCKUX 3HAHUU U
JCUCTBUH, CIICIIU(PUUHBIX TEOMETPUH, BO3MOKHOCTH YCIICIITHOTO MPOJIODKEHUSI 00pa30BaHHUsI 110
CIICUAJIBHOCTAM, HC CBA3AHHBIM C IMPUKIAAHBIM HCITIOJIB30BAHUCM I'COMETPUH.

[Iporpamma 1o reomeTpun Ha 0a30BOM YpOBHE IpeJHA3HA4YEHA I OO0y4YarOIIUXCS
CpeAHeW WIKOJbI, HE WCIBITHIBABIINX 3HAYMTEILHBIX 3aTPyJAHEHHH Ha YpOBHE OCHOBHOTO
obmero obpazoanusi. Takum 00pa3om, oOyuaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOWTH



o0Ipe MaTeMaTHYECKUEe YMEHHMs, CBSI3aHHBIE CO crenn(uKoil reoMeTpun U HeOOXOJUMBbIE JUIS
KHU3HU B COBPEMEHHOM o01iectBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTbh U3yUYUTh T€OMETPHUIO
Oosee riryOOKO, €CITU B AalbHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPHUECKUX 3HAHHAX B
npodeccuoHaNbHOM NesSTEIbHOCTH.

JlocTuKeHHe 1eNId OCBOEHUS MPOrpaMMbl 0OECTIIEUNBAETCS PEIIEHHEM COOTBETCTBYIOIINUX
3anad. [IpuopureTHpIMU 3a1auamMu OcBOeHHs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJlaccax sIBIISFOTCSA:

e (QopmupoBaHUE TPEJCTABICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYypbl H

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHUE TPEACTABIEHUS O MHOIOTPAHHHMKAX M Telax BpaLEHUS Kak o
BaKHEHIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SIBJICHUSI OKPY KAIOIIEr0 MUpa;

e (QopmupoBaHHE yMEHHs PAcllO3HABaTh Ha 4YEPTEkKaxX, MOJENAX U B PeaJbHOM MHpE
MHOTOTPaHHMKH U T€Jla BpalleHMS,

e OBJAJICHHE METOJaMU pelIeHHs 3a7ad Ha T[OCTPOCHHs Ha HU300paMKeHHSIX
MPOCTPAHCTBEHHBIX (pUryp;

e (QopmHupoBaHHE YMEHHUS ONEPHUPOBATH OCHOBHBIMU MOHATHUSMU O MHOTOTPAaHHHKAX U
Teax BpallleHUsI U UX OCHOBHBIMU CBOMCTBaMH;

® OBJAJICHHE AJITOPUTMAMH PEIICHHsS OCHOBHBIX THUIIOB 3aja4; (OpPMUPOBAHHE yMEHUS
IIPOBOAMTH  HECJIOXHBIE  JOKA3aTEJIbHbIE  PAcCyXACHHMS B  XOJI€  pPELICHUS
CTEpPEOMETPUUECKHX 3aJa4 U 33]a4 C IPAKTHUECKUM COJIEPIKAHUEM;

® pa3BUTHE MHTEIUIKTYaJbHBIX K TBOPYECKMX CHOCOOHOCTEH oOydaromuxcs,
MI03HABATEJILHON aKTUBHOCTH, UCCIIEA0BATENBCKUX YMEHHUH, KPUTUYHOCTH MBIIIEHUS;

e (QopmupoBanue (HYHKIMOHAIBHON TPAMOTHOCTH, PEJICBAaHTHONW TI'E€OMETPHH: yMEHHE
pacro3HaBaTh MPOSBJICHUS T€OMETPUUYECKUX OHATHH, 00BEKTOB M 3aKOHOMEPHOCTEN B
peambHBIX JKU3HEHHBIX CUTYAIMsIX W TPU U3YyYEHHH JPYTUX YYEOHBIX IPEIMETOB,
MPOSIBJIICHUS] 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (OpPMyIHpOBaTh MX Ha S3bIKE
reoOMeTpUd M CcOo37aBaThb T'€OMETPUYECKHE MOJENIH, TPUMEHSITh OCBOCHHBII
reOMeTpUYECKUi ammapaT A peleHUs MPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
WHTEPIIPETHPOBATH U OIICHUBAThH MOJYYECHHbIE PE3yJIbTATHI.

OTnUYnTeNnbHON 0COOEHHOCTHIO MPOTPAMMEI SIBISIETCS BKIIIOUEHUE B KypC CTEPEOMETPUU
B Hayajle €ro M3ydyeHus 3ajady, pEIIAacMbIX HAa YPOBHE HWHTYUTUBHOIO [O3HAHUA, U
ornpeneN€HHBIM 00pa3oM OpraHM30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W MPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJHMPYET MPOTEKaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMy U3YyUEHHIO TIPEMETA.

[Ipenmnourenne OTHAETCS HAIIATHO-KOHCTPYKTHUBHOMY METOAYy OOy4YeHHs, TO €cCThb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTHYECKON
JesTenbHOCTH. PasBUTHE MPOCTPAHCTBEHHBIX MPEJCTaBICHUA Yy ydYalluxcs B  Kypce
CTepEeOMETPHUU MPOBOAUTCS 3a CUET pellIeHus 3a/1ay Ha CO3[JaHie IPOCTPAHCTBEHHBIX 00pa30B U
3ajjay Ha OIEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3manue oOpas3a HPOBOIUTCS C
OIOPO Ha HAIJIATHOCTH, a ONIEPUPOBAHUE 00PA30M — B YCIIOBHUSX OTBJICUECHHUS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOIO COJIEP KaHNUS.

OcHoBHBIE cojepxaTenbHble JMHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MmuororpanHukmny, «lIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, « Tena BpaieHus», « BekTopsl u
KOOpJIMHATHI B IPOCTpaHCTBE». DOpMUPOBAHHE JJOTHUECKUX YMEHUH pacipeieiieTcss He TOJIbKO



M0 COJIepKaTeNbHBIM IUHUSM, HO U IO ToJaM OOy4YeHHs Ha YpOBHE CPEIHEro OOIIero
o0pa3oBaHwsI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii mporpamMMBbl, pacipeaesIEHHBIM 0 To1aM 00y4eHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOOBI OBJIAICHUC TCOMETPUUCCKUMHU IIOHATUAMHA u HaBBIKAMU OCYHIECTBIIAIOCH
MOCJICIOBATEIbHO W IOCTYIMATENBbHO, C COOJIIOJICHHMEM MPHHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHUS BKITIOYATMCH B OOIIYI0 CUCTEMY F€OMETPUYECKUX MPEICTABICHUI 00yJaroiXcs,
pacuupsis ¥ yrayouss e€, o0pasyst IpOuHble MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha wusyuenme reomerpum oTtBOaMTCS 2 4Yaca B Henenwo B 11 kiacce, Bcero 3a rojn
oOydeHwus - 66 yueOHBIX Jaca.

COJEPKAHUE YYEBHOI'O KYPCA

Tena BpameHnust

[{uiuHapuyeckass IMOBEPXHOCTb, 00pasyolue IMJIMHIAPUYECKOW TOBEPXHOCTH, OCh
LHWIMHIpUYECKOH nmoBepxHocTU. LlunuHap: ocHoBaHMs M OOKOBasi MOBEPXHOCTh, 00Opa3yromas u
OCb; IJIOLIa/1b OOKOBOM U MOJIHON OBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yloliye KOHUYECKOW IMOBEPXHOCTH, OCh W BEpILIHHA
KOHUYecKol moBepxHOCTH. KoHyc: ocHOBaHME M BeplIMHA, OOpasyromas M OCb; IJIOLIAAb
OOKOBOIl M MOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: OOpa3yrolllhe W BHICOTA; OCHOBAaHUS U
OO0KOBask MOBEPXHOCTb.

Cdepa m map: ueHTp, pamuyc, IuUaMmeTp; IUIOMAIL MOBEpXHOCTU chepsl. B3ammuoe
pacriosio’keHue chepbl U IUIOCKOCTH; KacaTelbHas IIIOCKOCTh K cdepe; Iomas chepsl.

N3o00paxenue Ten BpalleHus Ha III0CKOCTH. Pa3BépTka nuauHApa 1 KOoHyca.

KoMOuHanuu Tten BpamieHHs M MHOTOTPaHHMKOB. MHOTOIpaHHUK, ONUCAHHBIA OKOJIO
cdepsl; cdepa, BucaHHasi B MHOTOTPAaHHUK, WM TEJIO0 BpallleHusl.

[Tonssitue 00 oO0BEMe. OcHOBHBIE CBoOHcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaijienenumneaa u cieAcTBus u3 He€. O0bEM munuHapa, KoHyca. O0bEM
apa ¥ miomaab cepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOIICHMS MEXAY IUIOMIAJIMH IOBEPXHOCTEH,
00BEMaMH MOJOOHBIX TEIl.

Ceuenus uminuHApa (MapauieTbHO ¢ TEPIEHIUKYJISIPHO OCH), CEUYECHHs KOHYca
(mapanenbHOe OCHOBAHUIO M MPOXO/SIEE Yepe3 BEPILINHY ), CEUEHHUs 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockoCcTH U B IpocTpaHcTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uwMciio. Pa3noxkeHue BekTopa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpaBuiio
napajienenunena. Pemenue 3agay, CBA3aHHbIX ¢ IPUMEHEHUEM MPABUII JEHCTBUN C BEKTOPaMH.
IIpsimoyronbHasi cucreMa KoopaMHAaT B mpocTtpaHcTBe. Koopaunatel Bektopa. I[lpocreiiniue
3aJa4d B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE INPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay HpsIMBIMU U IUIOCKOCTSIMU. KOOpAHMHATHO-BEKTOPHBIA METOJ MpPH
pEeLICHUU TEOMETPUYECKUX 3aad.



IIVIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHBI

JlnaHOCTHBIE PE3yNbTaThl OCBOCHHUSI MPOrpamMMbl y4eOHOro mpeamera «MaTtemaTuka»
XapaKTepU3yTCs:

I'pa:xxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTBHIO TPAXAAHCKOW TMMO3UIMU OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIIECTBa, MPEICTAaBICHHEM O MAaTeMaTHYECKHUX OCHOBaX
(YHKITMOHUPOBAHUS PA3IMIHBIX CTPYKTYp, SBICHUH, TNPOIEAYyp TPaKIaHCKOTO oOO0IIecTBa
(BBIOOpPHI, OMPOCHI M Tp.), YMEHUEM B3aUMOJEHCTBOBATH C COIMAIbHBIMM HMHCTUTYTaMU B
COOTBETCTBHUH C X (DYHKIIUSIMHU U HA3HAUCHHUEM.

IlaTpuoTHyeckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Tpa)KTAHCKOW UACHTUYHOCTH, YBAXKEHUS K MPOILIIOMY
U HACTOSAUIEMY pPOCCHUHCKONM MaTeMaTWKH, LEHHOCTHBIM OTHOILIEHHUEM K JOCTHKCHUSIM
POCCUICKUX MaTEMaTUKOB U POCCHUMCKON MaTeMaTH4E€CKOM IIKOJbI, K HCIOIb30BAHUIO 3THUX
JTOCTUKEHH B IPYTHX HayKaX, TEXHOJOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHWEM JyXOBHBIX I[EHHOCTEH POCCHICKOrO Hapoaa; CcPOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JTOCTIDKCHUM HAYKU W JIEATEIbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B MOCTPOEHUE
YCTOWYUBOTO Oy TyIIEro.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOUIEHWEM K  MHUpPY, BKIIOYas ACTETHUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHUH, PaCCYk ACHUN; BOCIPUUMYUBOCTBIO K
MaTeMaTUYECKUM acleKTaM Pa3UYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHITh MaTeMAaTHUYECKHE 3HAHUS B HWHTEpecax
310poBOoro M Oe3omacHOro obpasza KWU3HH, OTBETCTBEHHOTO OTHONIICHHS K CBOEMY 30POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHUI U OTIbIXa, peryispHas (uznueckas
aKTUBHOCTD); (DU3MUECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHIX CHOPTUBHO-030POBHUTEILHOM
NS TEIbHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYIOTIOOMUS; WHTEPECOM K Pa3InIHBIM
chepam npodeCCUOHATBFHON IEATEeILHOCTH, CBSI3aHHBIM C MAaTEMATHKOW M €€ MPUIOKCHUSIMH,
YMEHHEM COBEPINAaTh OCO3HAHHBIM BBHIOOp Oyaymel mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHUIO H
caMo00pa30BaHUI0 Ha TMPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AaKTHBHOMY Y4YacTHIO B
pEILIeHNU IPAKTHYECKUX 3a7a4 MaTeMaTUYECKOI HAallpaBICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKOW KYyJIbTYpbl, MOHUMAHHEM BIUSHUS COIUAIBHO-
SKOHOMHUYECKUX TPOILIECCOB HA COCTOSIHHE MPUPOJHOM U COLMAIBHOW Cpe/bl, OCO3HAHUEM
rI00aTpbHOTO  XapakTepa  JKOJIOTHYECKUX  TpoOJieM; OpHeHTalueld Ha  IpUMEHEHUE
MaTeMaTUYeCKUX 3HAHWUW JIJIST PEIICHUS 3a/1a4d B OOJACTH OKPY’KAIOIICH Cpenbl, TUIaHUPOBAHMS
MTOCTYTIKOB M OLICHKU WX BO3MOXKHBIX TIOCIIEACTBUMN TSI OKPYKAIOMIEH CPEIbl.

ILleHHOCTH HAYYHOTO MO3HAHMS:_



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYECKOW HayKH KakK cQepsl
YEJIOBEUECKOU JIEATEIIBHOCTH, ITAIOB €€ Pa3sBUTHA U 3HAYUMOCTH IS Pa3BUTHUS LIMBUIN3ALUY;
OBJIAJICHUEM SA3BIKOM MAaTEMaTHMKH M MaT€MaTH4YECKOW KyJIbTypPOM KaK CPEICTBOM IO3HAHMS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATh MHPOEKTHYIO W HCCIENOBATEIbCKYIO JEATEIbHOCTh
VHJIUBUyaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTanpeMeTHbIe pe3yIbTaThl OCBOSHUS IPOTPpaMMBbI YIeOHOTO mpeaMeTa «MaTemMaTukay
XapaKTepU3ylTCd  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHLIMU  OelCmBUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — PecyIAmMUGHbIMU
oelicmsusimu.

1) Vuueepcanvnvie nosnasamenvmsle oeticmsus, obecnewusarom opmuposanue 6DA306blx
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcs (0C8oeHUe Memo008 NOZHAHUSL OKPYICAIOWE20 MUpA,
npuUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymMeHul pabomams ¢ uHgopmayuet).

ba3oBble JlornyecKue AeiCTBUA:

® BBUIBIAITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPHU3HAKH MATEMaTHUYECKUX OOBEKTOB,
MOHSITUI, OTHOIIEHUN MEXAY MOHATUSAMU; (HOPMYIHUPOBATH OMPEACICHUS MOHSITHI;
YCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINN, OCHOBAHHS 1JIs1 0000IeHUs
Y CpaBHEHUS, KPUTEPUU TIPOBOIMMOTO aHATN3A;

® BOCIPUHHMATH, (HOPMYIUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATEeNbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

® BBISIBJIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOpEYHS B (haKTax,
JAHHBIX, HAONIONCHUSAX W YTBEPKICHUSAX; NpeiaraTh KPUTCPUU MJIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

® JleNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHIKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYCHNH, YMO3aKIIIOUCHUH TI0 aHAJIOTHH;

® IIPOBOJUTH CAMOCTOSITEIILHO JI0KA3aTeILCTBA MATEMATHUECKUX YTBEPKACHUN (TIPSIMBbIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIIMIO, TPHUBOIUTH TNPUMEPBl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BBIBO/IBI;

e BbIOMpaTh CHOCOO pemieHus: y4eOHOW 3ahayd (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelIeHs, BRIOUPAaTh HanOoJee MOAXOMAIIUN ¢ YIETOM CAaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBrble ucciaenoBarejahLCcKue NeiCTBUA:

® HCIONB30BaTh  BONPOCHI  KAaK  HMCCICNIOBATEIIBCKUH  MHCTPYMEHT  ITO3HAHUS;
(bopMyIHpPOBaTH BOMPOCHI, (PUKCHUPYIONIME MTPOTHBOPEUYHUE, MPOOIEMY, YCTaHABIUBATh
HUCKOMO€ W JaHHOe, (OpPMHUpPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO TO3HIIHIO,
MHEHHUE;

® I[POBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA AKCIEPUMEHT, HWCCIEAOBAHHE I10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro OOBEeKTa, SBJICHHS, Mpoliecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMU, POIIECCAMU;

® caMOCTOATENIbHO (OpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO  pe3yibTaTaM
MPOBEAEHHOTO HAOIIOJICHNS, UCCIICAOBAHMS, OICHUBATH JJOCTOBEPHOCTH MOIYYEHHBIX
PE3yJIbTaTOB, BHIBOJIOB U O0OOIICHHIA;



IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHC ITPOLCCCA, 4 TAKIKC BBIABUIATb IIPCAIIOJIOKCHUA
0 €I'0 pa3BUTHU B HOBLIX YCJIOBUSX.

Padora ¢ undopmanmeii:

BBIBIIATH Ae(DUIMTH MH(POPMAIINH, TAaHHBIX, HEOOXOJUMBIX JUII OTBETa HA BOIPOC U
ISl peIIeHus 3a/1a4H;

BBIOMpaTh HMHGOPMALMIO M3 HCTOYHUKOB PA3IMYHBIX THIIOB, AaHAIN3UPOBATH,
CHCTEMaTU3UPOBATh U MHTEPHPETHPOBATH WH(POPMAIMIO PA3IMYHBIX BHJIOB M (OpPM
NPEICTaBIICHHUS;

CTPYKTypUpOBaTh HMH(OpMaIMIo, TMpeICTaBIATh €€ B  pPa3IMYHbIX (opmax,
WILTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh HAAEKHOCTh HH(GOpPMAIMM IO CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vhusepcanbhvle KOMMYHUKAmMUBHbIE Oelicmsus, 0becneuusaiom coopmuposaHHocms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCSL.
Oo0menne:

BOCIIpUHUMATh U q)OpMyJII/IpOBaTB CYKIACHUA B COOTBCTCTBUHU C YCIIOBHUAMHU U LCIIAMU
OOlIeHMSI; SICHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
NHCHbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHUS 0 XOIY PEIICHHUS 3a/1a4i, KOMMEHTHPOBATh
HOJTy4YCHHBII Pe3yIbTaT;

B X0JIe 0OCYKJCHUS 3a]]aBaTh BOIIPOCHI I10 CYIIECTBY 00CYKJaeMOi TEeMbI, IPOOIICMBL,
pelnaeMoil  3ajauyd, BBICKa3blBaTh WJCH, HAICJICHHbIE HA [OUCK pCIICHUS,
COMOCTAaBJIAATL CBOU CYXICHHA C CYXICHUAMH JpPYyrux Y4YaCTHUKOB JuUaliora,
OOHapy>XWBaTh pa3lInune M CXOACTBO MO3HIMUI; B KOPPEKTHOH GopMe hopMyITUpOBATH
pa3HOTTIACHs], CBOH BO3PAKEHHS;

NPE/ICTAaBIATh PE3YJIbTAThl PEUICHUS 3a]aud, YIKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOCKTA;
CaMOCTOATECIIBHO BI)I6I/IpaTB (1)0pMaT BBICTYIIJICHUSA C y‘-IéTOM 3aa4 Npe3CHTaurunu U
0CcOOEHHOCTEH ay TUTOPHUH.

CoTpyaHuuecTBo:

MMOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIAMBUIYAIbHOW pabOTHI
IpU pelleHWH Y4YeOHbIX 3ajJad; MPUHUMATh L€Ib COBMECTHOW JEATeIbHOCTH,
IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboOTHI, pacmpeneisaTh BHUABI padoT,
JIOTOBApUBaThCs, OOCYXXIaTh MPOLECC U pe3yldbTaT paboThl; 0000maTh MHEHHS
HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMNIOBBIX opMax paboThl (00CykaeHHs, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U WHBIC); BBHIMOJIHATH CBOIO YacThb pabOThl UM KOOPAMHHUPOBATH CBOU
JEUCTBUSI ¢ IPYTHMH YWICHAMU KOMaH/Ibl; OLIEHUBATh KA4ECTBO CBOETO BKJIa/1a B 00t
MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBHSI.

3) Vnusepcanvhvie pecynamuensle deticmsus, obecneyusaiom Gopmuposanue CMulCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.
Camoopranusanus:

COCTABJIATH IJIaH, AITOPUTM PELICHHUs 3a7auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yUETOM
MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOPMAIIHH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATENBHOM pE(IEKCUM KaK OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUII W MBICIUTENBHBIX MPOIECCOB, HX pPE3YyIbTAaTOB; BIAIETh CHOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIS IpOLECca U pe3ylibTaTa pPElICHUS MaTeMaTH4ECKON
3a/1a4u;

® IPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPU PEIICHUM 3a]a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalJEHHBIX
OIHMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBaTh COOTBETCTBHE pEe3yJibTaTa LEIM U YCJIOBUSAM, OOBACHATH IMPUYMHBI
JOCTHKEHMSI WM HEJOCTUKEHHSI pPE3YyJbTaTOB JIEATEIbHOCTH, HAXOJWUTh OIIMOKY,
J1aBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OmnepupoBatb HOHSATHSAMM: WIMHAPUYECKas MIOBEPXHOCTH, oOpazyroriue
LWIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKask TOBEPXHOCTh, 00pa3yroline KOHUIECKOH
MOBEPXHOCTH, KOHYC; chepruiecKas MOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OTYUYEHUS TEJl BpalllEHUSI.

KnaccudumupoBars B3auMHOE pacnoyiokeHue chepbl U TMIIOCKOCTH.

OnepupoBaTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJI0W, OCHOBAHHUE IIAPOBOT'O CJIOS, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI U MIIONIAIM TIOBEPXHOCTEH TEJI BpAILCHUS, TE€OMETPUUYECKHX TEJ C
npUMeHeHHEM (OopMyII.

OnepupoBarh MOHATUSIMH: MHOTOTPAHHUK, BIHCAHHBIA B cepy M OINUCAHHBIA OKOJIO
cdepsr; chepa, BnucaHHasi B MHOTOTPAHHHK MIIH TEJIO BpPAIICHUSI.

BBIUUCIATE COOTHOMICHUS MEXIY IUIOMAASMUA TIOBEPXHOCTEH M 00BEMaMH MOITOOHBIX
TeJL

N3obpaxaTts u3yuyaemble (UTYpPHl OT PYKH M C MPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYCHHUs TeJl BPaIllCHUS.

W3BnexaTh, HHTEPIPETUPOBATh M MPEOOPa30BBIBATE MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B TIPOCTPAHCTBE.

BEIONTHATE IEHCTBHS CIIOKEHUSI BEKTOPOB, BEIYUTAHHS BEKTOPOB U YMHOXKCHHUS BEKTOPA
Ha YUCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaIatoT.

[IpuMmeHsTH IpaBUIIO Napajuieenue/a.

OnepupoBaTh MOHATUSAMH: JI€KapTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojl MEXIy BEKTOpaMH, CKaJIIpHOE
MIPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE H KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MPOM3BEACHUE BEKTOpA HA YHCIIO, YTOJI MEXIY BEKTOpaMH,
CKaJIIPHOE TPOU3BEICHIE, PACKIIAIBIBATH BEKTOP T10 IBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[IpumensTb reoMerpuueckue (akThl A7 peUIeHHs CTepeOMETPHUYECKHUX  3ajad,
MPEIOJIaralolIuX HECKOJIbKO IIaroB PELICHHs], €ClU YCIIOBUS MPUMEHEHHs 3aJaHbl B SIBHOU

dopme.



Pemate npocrelime reoOMeTpU4eCKUe 3aa4i Ha IPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO
METO/A.

Pemate 3amauM Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOLIEHUNM M  HaXOXICHHUE
reOMETPUUECKUX BEJIMYMH 110 0o0pa3liaM WM ajJrOpUTMaM, NPUMEHSsS U3BECTHbIE METOJbl NMpPHU
pEeLIeHNH CTaHAAPTHBIX MATEMATHYECKUX 3a1ad.

IIpuMeHsATh TpOCTEHMIINE MPOTPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHCTEMBI IIPU PEIIEHUHU CTEPEOMETPUUECKUX 3a1ad.

IIpuBoguTe mpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKU3HU,
paco3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATH NOJIy4eHHBIE 3HAHMS HA NPAKTUKE: aHAIWU3MPOBATH PEABHBIC CUTYallUH U
IIPUMEHATh  W3Y4YEHHbIE IIOHATHA B  IIPOLIECCE IIOMCKA  PEIHICHUS  MaTeMaTU4EeCKU
c(opMyIMpPOBaHHON MNpPOOJIEMBI, MOJAEIMPOBATH pEAJIbHbIE CHUTYallMd Ha fA3bIKE T€OMETpUH,
HCCIEA0BATh MOCTPOEHHBIE MOJEIN C HMCHOJIb30BAHUEM TI'€OMETPUYECKHUX IOHATHA M TEOpEM,
anmnapara aireOpbl; pemaTh IPaKTHUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUECKUX
BEJINYHMH.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HanMeHnoBaHMe pa3/ieioB U TeM
n/n NporpamMmMsl

KoandyecTBO 4acoB

Bcero

KonTtpo
JIbHbIE
padoThI

IIpakr
HYeCK
ue
padort
bl

JIEKTPOHHBIE
(uudposrie)
o0pa3oBaTe/ibHbIE

pecypcebl

BCKTOPH 1 KOOPAWHATHI B IIPOCTPAHCTBC

21

bu6mmoreka [JOK

http
s://m.edsoo.ru/1¢209e37

Tema BpanieHus

16

bu6mmoreka [JOK

http
s://m.edsoo.ru/1¢209e37

OO0BEMEI TENI

17

bubmanoreka IIOK

http
s://m.edsoo.ru/1¢209e37

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAHUU

12

bubnnoreka [IOK

http
s://m.edsoo.ru/1¢209e37

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

66




IHOYPOYHOE IIVTAHUPOBAHMUE 11 kaace

No Tema ypoka Yucno
1(1) [TonsiTHe BeKTOpa B IPOCTPAHCTBE
2(2) | CioxeHue U BBIUUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO.
3(3) | CnoxeHue v BBIYUUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA HA YHCJIO.
4 (4) | KommianapHbie BEKTOPbI
5(5) | KommnanapHbie BEKTOPBI
6 (6) | 3auér Nel
7 (1) [IpsimoyronbHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
8 (2) | Koopaunatel BekTOpa.
9(3) | Koopaunatsl BeKTOpa.
10 (4) | CBsi3p MeX Ay KOOpAMHATAMHU BEKTOPA U KOOPAMHATAMHU TOUYKH.
11 (5) | IIpocreitmume 3a1aun B KOOPAMHATAX.
12 (6) | Ilpocreiimue 3a1auu B KOOPAUHATAX.
13 (7) | Yron mexnay Bekropamu. CKalsipHOE MPOU3BEIECHHE BEKTOPOB.
14 (8) | Yrom mexnay BekTopamu. CKaJsipHOE MMPOU3BEICHUE BEKTOPOB.
15(9) | Boruncnenue yrioB Mexy NpsMOM U MIOCKOCTBIO.
16 (10) | BoruncieHnue yrioB Mexay MpsiMON M IUIOCKOCTBIO.
17 (11) | JABuxeHwus.
18 (12) | ABuxenus.
19 (13) | ABuxenus.
20 (14) | KontponbHas padota Nel nmo Teme «MeTo KOOpAMHAT B IPOCTPAHCTBEN.
21 (15) | 3auér Ne2.
22 (1) | lounsarue uunuuapa. [Inomans moBepXHOCTU HUTUHIPA.
23 (2) | Illousrue uunuuapa. [lnomans moBepXHOCTU HUIUHIPA.
24 (3) | llonarue uumuuapa. [Imomans MOBEpXHOCTH UIUHIPA.
25(4) | Konyec.
26 (5) | Konyc.
27 (6) | Konyc.
28 (7) | Ilnowmaasr MOBEPXHOCTH KOHYcCA.
29 (8) | Cdepa u map. YpaBHeHue cepsl.
30 (9) | B3aumHoe pacnonokeHue cepbl U MIOCKOCTH.
31 (10) | KacarenbHas mIocKoCTh K cdepe.
32 (11) | [Mnomane chepsl.
33 (12) | Pemenue 3anau.
34 (13) | Pemenue 3amau.

35 (14)

Kontponbnas padora No2 o teme «l{unuHap, KoHyC, mapy.




36 (15)

AHanu3 KOHTPOJIBHON paboTHI.

37 (16) | 3auér Ne3.

38 (1) | [Honsatue o6béMa. OOBEM IPSIMOYTOIBHOTO TIApaJUICIICTIHITC 1A,
39 (2) | loustue 06béMa. OOBEM MPSIMOYTOJIBHOTO MapasuieenuIe 1a.
40 (3) | Ilonsarue o6bpEMa. OOBEM MPSAMOYTOIHHOTO MapaJIICIICITUIIC IA.
41 (4) | OOBEM MpsIMOIT IPU3MBIL.

42 (5) | O6Bém uuHIpA.

43 (6) | OOBEM HAKIIOHHOUN TIPU3MBI.

44 (7) | OOBEM HAKIOHHOM MPU3MBI.

45 (8) | O0BEM nmupaMuabl, yCeYEHHON MUPAMUIBI.

46 (9) | O0OBEM nupaMuabl, yCeYEHHON MUPAMUIBI.

47(10) | O6BEM KoHYCA.

48 (11) | O6BEM mapa.

49 (12) | O6BEM mIapOBOTO CErMEHTa, CI0s1, CEKTOPA.

50 (13) | ITnomans chepsl.

51 (14) | Pemenue 3anau.

52 (15) | Pemenue 3anau.

53 (16) | KontponbHas pabora Ne3.

54 (17) | 3auét No4

55 (1) | O6o6maromiee nosropenue. [lapannenbHOCTh NPAMBIX U TUIOCKOCTEH.
56 (2) | [apamienbHOCTb IPSAMBIX M IJIOCKOCTEH.

57 (3) | [lepneHauKyISIPHOCTD MPSMBIX U TJIOCKOCTEH.

58 (4) | [lepneHauKyISIPHOCTD MPSMBIX M TNIOCKOCTEH.

59 (5) | MHororpaHHHKH.

60 (6) | MHoOrorpaHHHKH.

61 (7) | BexTopsl B IpOCTpaHCTBE.

62 (8) | BexTopsl B mpocTpaHCTBE.

63 (9) | MeTtox KoOpAWHAT B MPOCTPAHCTRBE.

64(10) | MeToa KOOpIMHAT B MPOCTPAHCTBE.

65 (11) | [IpomexxyTouHast aTTecTalus

66 (12) | AHaiu3 KOHTPOJIBHOH paboTHI

YYEBHO-METOJJMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTHI 1J151 VUEHUKA
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