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Crpykrypa padouyeid mporpamMmmsl

[TosicHuTeNnbHAs 3aMKUCcKa 3-5 cTp.
1 .[Inanupyembie pe3yabTaThl U3yUYeHUs yueOHOTO MpeaMeTa, Kypca 6-15 ctp.
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o KanennapHo-temarnueckoe IIIAHUPOBAHKE C YKa3aHUEM OCHOBHBIX BUI0B YyUE€OHOMU AESITEILHOCTH 00yUYaroIuXcs
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IHosicHuTe IbHAS 3aNIKCKA.
JanHasi mporpamma pa3padoTaHa B COOTBETCTBHMH CO CJieAyIOlIell HOPMATUBHO-NIPABOBOM 0a30ii:

1. ®enepanabHblii 3ak0H 0T 29.12.2012 Ne 273-®3 «O0 odpazoBanuu B Poccuiickoii @egepanuny»;
2. Ilpukassl, yrBepKAeHHBIE MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit deneparuu:

- or 17.12.2010 Ne 1897 «O6 yTBepkIeHHHM M BBEACHUHU B JAEUCTBHE (elepabHOI0 rOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIApTa OCHOBHOTO
o0mero oopa3oBaHus» (C U3MEHEHUSIMH U JIOTIOJTHEHUSIMH );

- o1 01.02.2012 r. Ne 74 «O BHeceHUM M3MEHEHHH B (efiepalibHbIN 0a3UCHBIM yU4eOHBIN TIJIaH U IPUMEPHBIE YIeOHBIC TUIaHBI 711 00pa30BaTeIbHbIX
yupexnaenuii Poccuiickoit denepannu, peaausyromux MporpaMMbl o0Iero o0pa3oBaHus, YTBEPKACHHBIC MpUKa3oM MMHHCTEpCTBa 0Opa30BaHUS
Poccuiickoit @enepanuu ot 9 mapta 2004 1. Ne 1312

- or 30.08.2013 Ne 1015 «O6 yrBepxknenun Ilopsioka opraHu3alud OCYIIECTBICHHS 00pa30BaTENbHON JEATENBHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM ITpOrpaMMaM — 00pa30BaTeIbLHBIM IPOrpaMMaM Ha4aJIbHOT'O OOIIET0, OCHOBHOTO OOIIIET0 U CPeAHETO 00IIero 00pa3oBaHus»;

- ot 18 mas 2020 r. Ne249 «O BHeceHHUH U3MEHEHUH B (eiepaIbHbIi epeyeHb yUeOHUKOB, PEKOMEHYEMBIX K HCITOJIBb30BaHUIO MIPU PeaTH3aluu
MMEIOIIUX FOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeNbHBIX IPOrpaMM HadaIbHOTO OOIIEro, OCHOBHOTO OOIIETO, CPEAHETO 001Iero oopa3oBaHus,
YTBEepKAEHHBIHN nprkazoM MuHHcTepcTBa npocerienus Poccuiickoit @enepanyu ot 28 nekadps 2018 r. Ne 345;

- oT 29 nexabps 2014 r. Ne 1644 «O BHeceHMU M3MEHEHU B Mpuka3 MuHuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @eneparuu ot 17 gexaOps
2010 r. Ne 1897 «O06 yrBepx)aeHuu GeaepaibHOrO TOCYJapCTBEHHOTO CTaHapTa OCHOBHOTO 00IIIET0 00pa30oBaHUs»;

3. [lucekmo MunucrepctBa oOpasoBanusi u Hayku Poccuiickoit @enepauuu ot 25.05.2015 1. Ne 08-761 «OO6 u3yueHHHM NpEeAMETHBIX OOJIACTEH:
«OCHOBBI PEJIMTHO3HBIX KYJIbTYpP U CBETCKOM 3TUKU» U «OCHOBBI yXOBHO-HPABCTBEHHON KYJIbTYphl Hapo10B Poccuny;

4. TloctanoBnenue ['maBHOrO rocyaapcTBEHHOro caHuTapHoro Bpauya Poccuiickoit @enepamuun ot 29 nexabpst 2010 r. Ne 189 r. Mocka «O0
yreepkaennn  CanlluH  2.4.2.2821-10 «CaHuTapHO-3IMAEMHOJIIOTHYECKHE TpeOOBaHUS K YCJIOBUSAM M OpraHu3anuu OOydeHHs B
00111e00pa30BaTeNbHBIX YUPEKICHUIX» (3apeructpupoBano B Muntocte PO 3 mapra 2011 r., peructpanuorssiii Ne 19993);

5. 3akon PecnyOosiuku Anapirest ot 27.12.2013 Ne 264 «O0 oOpa3osanun B PecnyOsinke Aabires»;



6. IlocranoBnenne KabOunera MunuctpoB PecnyOmmku Appiress ot 24.07.2006 1. Ne 115 «O HammoHAJIBHO-PETHOHATBHOM KOMITOHEHTE
rOCyIapCTBEHHOT'0 00pa30BaTEILHOTO CTAHIAPTAY;

7. Ilpukassl, yTBep>kaeHHbIe MUHUCTEPCTBOM 00pa3oBaHus U HayKu PecriyOnuku Anpires:

- ot 11.06.2014 Ne 601 «O HOBOH penakiuu Oa3MCHBIX W MPHUMEPHBIX YUEOHBIX IJIAHOB 00pa3oBaTENbHBIX yupexkaeHuil PecnyOmuku Anbires,
peaNu3yIoNUX MPOrpaMMbl OCHOBHOTO OOIIIETO U CPEIHETO (ITOJTHOTO) 00IIero 00pa3oBaHUs;

- ot 02.03.2015 1. Ne 156 «O HOBOU pemakimuu 0a3MCHBIX YY€OHBIX IUTAHOB 00pa3oBaTENbHBIX OpraHu3anuil PecnmyOmmku Anapires, peaiM3yrOIInX
MPOrPaMMbI OCHOBHOT'O OOIIETO ¥ CPEAHETO 00IIero o0pa3oBaHus;

- ot 28.08.2015 1. Ne 947 «O BHeceHWM M3MEHEHHI W JIOMOJHEHHWH B mpuka3 MuHHcTepcTBa oOpa3oBaHus W Hayku PecnyOnuku Amwires ot
02.03.2015 Ne 156 «O HoBoW pemakuuu Oa3UCHBIX YYEOHBIX IIJIAHOB OOpa30BaTENbHBIX OpraHu3anuii PecrmyOmuku Anpires, pealnu3yromnux
MPOrPaMMbl OCHOBHOT'O OOIIIETO ¥ CPETHETO 0OIIEro 00pa3oBaHMSI.

8. MHCTpYyKTUBHO-METOIMUECKHE TTMChMa MuHHCTEpCTBa 00pa3oBaHus U HayKu PecryOnmku Apires:

- ot 04.07.2011 Ne 3378 «O mpumepHbIXx y4eOHBIX (0Opa3oBaTeNbHBIX) IUIAHAX W PEKOMEHIAIUSIX TOCYJApCTBEHHBIM M MYHHIIUTATHHBIM
0011e00pa30BaTeIbHBIM  YUPEKISHUSAM PecryOnmkn  AnpITesi, pealu3yIoluM OCHOBHYIO 00pa3oBaTelbHYI0 NPOrpamMMy HA4YaJbHOTO OOIIEro
oOpasoBanus, 1Mo (GOPMHUPOBAHUIO YYEOHBIX (0Opa30BaTENBHBIX) IIAHOB TPHU Tepexoje Ha (emepanbHble TOCYIApCTBEHHBIE 00pa30BaTEIbHBIC
CTaHIApTHI OOIIEro 00pa3oBaHMsI;

- or 27.02.2012 1. Ne 859  «O HOBOW pegakIMH NMPUMEPHBIX Y4eOHBIX (0Opa30BaTENBHBIX) MJIAHOB TOCYAAPCTBEHHBIX W MYHHIUTIATBHBIX
0011e00pa3oBaTeNbHBIX  yupexacHui PecnyOnukn Anpires, pealM3ylIIMX OCHOBHYIO 00pa3oBaTelbHYIO MPOrpaMMy HAYadbHOTO OOIIETO
oOpasoBaHus, py Mepexoie Ha deepalbHbIe TOCYIapCTBEHHBIE 00pa30BaTeIbHbBIC CTAHIAPTHI 001Ier0o 00pa3oBaHUs

- 0T 06.07.2011 Ne 3406 «O meTOoAMYECKHX PEKOMEHAAIMAX MO OPraHU3alMM BHEYPOUHOH NEATEIBHOCTH B FOCYIAPCTBEHHBIX U MYHULIMIATbHBIX
o0pa3zoBaTeNbHBIX YUpeKIeHUAX PecryOnuku Apires, pealin3yromux o01ueo0pazoBaTeabHbIe IPOrpaMMbl HAYAIBHOTO 0011ero 00pa3oBaHus»;

-28.06.2017 1. Ne4037 «O mnpuMepHBIX YYeOHBIX IUIAHAX W PEKOMEHAALUSAX TOCYAAPCTBEHHBIM MYHHMILHMIIAIBHBIM 001e00pa3oBaTeIbHBIM
opranuzanysM PecriyOnuku Anpires, peaqn3yroluM OCHOBHYIO 00pa30BaTeIbHYIO MPOrpaMMy OCHOBHOTO OO0IIero oopa3zoBaHus, 1Mo (OpMUPOBAHUIO
yueOHbIX T1aHoB mpu nepexoze Ha DI'OC OO0y;

- 28.06.2017 1. Ne 909 «O HoBO# pemakuuu Oa3uMCHBIX y4eOHBIX IUIAHOB OOpazoBaTEIbHBIX OpraHu3anuii PecryOnmuku Ajpiresi, peann3yroux
MPOrPaMMbI OCHOBHOT'O OOIIIETO ¥ CPETHETO 00IIEro 00pa3oBaHMS»

Jannasi mporpammMa pa3padoTaHa B COOTBETCTBHMH C



-Yue6ubm mianoM MBOY «OIII Ne27» na 2020 /2021 y4eOnbIi TOT;

- OcHOBHOM 00pa3zoBaTeNbHON MTPOrpaMMOil OCHOBHOTO 0011ero oopazoBanus MBOVY «OIII Ne27x,

B COOTBETCTBUH C OCHOBHBIMH TMOJIOKEHUSIMH DeiepaaIbHOr0 TOCYAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 001IEro 00pa3oBaHus 1O
MaTeMaTuKe, INTaHUPYEMBIMH Pe3yJIbTaTaMi OCHOBHOTO 00IIIeT0 00pa3oBaHus 110 MaTeMaTHKe, TpeOOBaHUAMU [IprMepHOl OCHOBHOM
o0pa3oBaTeNbHON IPOTPaMMBI 1 OPHEHTUPOBAHA Ha paboTy MO y4eOHO-METOIMYECKOMY KOMIUIEKTY: Y4ueOHuK « ['eomerpus: 7 — 9 ki.» /
JI.C.Aranacsan, B.®.byry308, C.b.Kagomies u np. — M.: [Ipocsemenune, 2016.

[Iporpamma paccuntana Ha 70 yacoB

B HEOENo —2 4
KOHTPOJIbHBIC PAaOOTHI — 5 d.

Ha ocHoBanuu nucekma MunobpHayku PA ot 22.05.2020 Ne 3628, c 11e1bp10 HCKJIIOUSHHUS PUCKOB BBITIOJHEHUS 00pa30BaTEebHBIX IPOIPaMM B
o01eo0pa3oBaTeNIbHBIX Opranu3anuiax Pecryonuku Anpires, He B HoiaHoM oobeme. B MBOY «OIIl Ne 27» _npou3BeneHa KOPPEKTUPOBKA pabOUHX
nporpamm 2020-2021 yu.ron (mepeHoc He AOCTATOYHO M3Y4YEHHBIX pa3fenoB u TeM 4 yerBeptu 2019-2020 yu.roga Ha 1 yerBepts 2020-2021
yuebHoro rona). B mepBoii ueTBepTH 9 BKIIOUEHO NOBTOPEHHE YUeOHOTO Kypca YeTBEPTOM YeTBepTH § Kiacca.

O01mas xapakTepucTUKa y4e0HOro nmpeamera.

Teomempusn — OIVH W3 BaXHEUIIMX KOMIIOHCHTOB MAaTEMaTW4YeCKOTO 00pa30BaHUsA, HEOOXOJUMBIA Il NMPUOOPETEHHS KOHKPETHBIX 3HAHUU O
MIPOCTPAHCTBE W MPAKTHYECKH 3HAYNMBIX YMEHHH, (POpMHpOBaHHS SI3bIKA OMUCAHUS OOBEKTOB OKPYXKAIOMIETO MHpA, UIA Pa3BUTHS IPOCTPAHCTBEHHOTO
BOOOpaXCHUS W WHTYUITUH, MATEMAaTUICCKON KYJIbTYPBI, ISl 3CTETUYECKOTO BOCITUTAHMSI yyaImuxcs. M3ydeHne reoMeTpiul BHOCHT BKJIaJl B pa3BUTHE JIOTHYECKOTO
MBIIUICHHS, B (DOPMHPOBAHNE MTOHATHSI IOKA3aTEIILCTBRA.

Takum O6p2.30M, B XOZI€ OCBOCHUA COACPKaHNA KypcCa ydJalllueCs MOJIYy4at0T BO3MOKHOCTb PA3BUTH ITPOCTPAHCTBCHHBIC IMTPCACTABJICHUA U I/I306pa3I/ITeJ'H:HBIC
YMCHHA, OCBOUTH OCHOBHBIC (baKTbI 1 MCTO/JIbl INTAHUMCTPUH, TIOBHAKOMUTLCA C HpOCTeﬁMHMH (bHpraMI/I H BX CBOMCTBaMH.

B xone mpemnopaBaHusi reomeTpuu B 9 kiacce, paboThl Haa (GOPMUPOBAHUEM y YYalIUXCs MEPEYUCICHHBIX B MpOrpaMMe 3HaHUH M YyMEHHWH clenyer
oOpaIiaTe BHUIMaHHE Ha TO, YTOOBI OHH OBJIICBAI YMEHHUSAMH OOLIey4eOHOro XapakTepa, pa3sHo0O0pa3HbIMHU CLIOCO0aMHU AEATENFHOCTH, TPUOOPETAIH OTIBIT:



> IUIAaHUPOBAHUA U OCYHICCTBIICHUSA aHFOpHTMH‘{eCKOﬁ ACATCIIBHOCTH, BBITIOJTHEHUA 3aJaHHBIX U KOHCTPYUPOBAHUA HOBBIX aJITOPUTMOB;

Y

OBJIaACBAJIN IpUECMaMHU aHAJIMTUKO-CUHTETHYCCKOI ACATCIIBHOCTH ITPU JOKA3aTCIbCTBC TCOPUU U PCIICHUU 3aa4,

» IIeNIeHAIIPaBICHHO O0paIlAIMCh K PUMepaM M3 MPAKTHKH, YTO Pa3BUBACT YMEHUS yUAIIUXCS BBIWICHATH TeoMeTpuiueckue (GpakThbl, GOpMBbI H OTHOIICHUS B
mpenMeTax M SBICHUSX IeHCTBUTENBHOCTH, UCIONB30BAIHN S3BIK TEOMETPHUU IS WX OIMUCAHUS, MPHOOPETATN OMBIT MCCIEA0BATENbCKON NeATEIbHOCTH,
pa3BUTUS UJICH, IPOBEICHUS SKCIIEPUMEHTOB, 0000IIEHUS, TOCTAHOBKY U ()OPMYITMPOBAHHS HOBBIX 33]1a4;

» SICHOTO, TOYHOTO, TPaMOTHOTO HW3JI0KEHHsSI CBOMX MBbICIICH B YCTHOW M MUCBMEHHON pevr; MPOBEICHHS JOKa3aTeNIbHBIX PacCyKIACHUH, apryMeHTaIUi,
BBIBIDKEHUSI THIIOTE3 W WX OOOCHOBaHWS; TOWCKA, CHUCTEMAaTH3allid, aHaln3a ¥ Kiaccu(pukanmuu WH(POpPMANWW, WCIOIB30BAHUS Pa3sHOOOPa3HBIX
MH(OPMAITMOHHBIX UCTOYHUKOB, BKIIIOYAst y4eOHYIO U CIIPAaBOYHYIO JTUTEPATypPy, COBPEMEHHbIC HH(OPMAIIHOHHBIC TEXHOJIOTHH.

Kypc pammoHanpHO codeTaeT JIOTHYECKYH) CTPOTOCTh W TEOMETPHUYECKYIO HATJISTHOCTh. YBEJIMUYMBAETCS TEOPETHYECKas 3HAYMMOCTh H3y4aeMOro
MaTepuaia, pacIiupsIrOTCs BHYTPEHHUE JOTHUECKUE CBS3U Kypca, TOBBIIIACTCS PONIb ACAYKIMH, CTEIICHh a0CTPAKIIMK U3y4aeMOro Marepuaia. Ydaliuecs JOJKHBI
OBJIAJIETh NPUEMaMH aHAJIUTUKO-CUHTETHUECKON AESITENbHOCTH MIPU JTOKA3aTEIbCTBE TEOPEM U pelieHuH 3a1ad. CHCTeMaTHUYecKoe  M3YYCHHE Kypca MO3BOJIUT
HavaTh paboTy 1o (HOPMHUPOBAHUIO MPEJCTABICHUN ydaluXCs O CTPOCHUHM MAaTeMaTHYECKON TEOpHH, 0OECIICUUT Pa3BUTHE JIOTMUYECKOTO MBIIUICHUS yYalluXxcs.
WznoxkeHne wmaTepualia XapakTepu3yeTcsl IMOCTOSHHBIM OOpallleHUeM K HarJIsiHOCTH, HMCIIOJIb30BAHUEM PUCYHKOB M YEPTEXEH Ha BCEX dTamax OOydeHus u
pPa3BUTHEM TE€OMETPUYECKONW WHTYWIIUH Ha 3TOH ocHoBe. lleneHanpaBieHHOe oOpalieHre K mpuMepaM W3 MPAKTHUKK Pa3BUBAET YMEHUS y4alllUXCs BBIWICHATH
reoMeTpuueckue GakThl, GOPMBI M OTHOIICHHUS B MIPEIMETAX U SBJICHUSIX ICHCTBUTENLHOCTH, UCIIONH30BATh SI3bIK TEOMETPUH JUTSL UX OITUCAHUSI.

MecTto npeagMera B 0a3MCHOM Y4eOHOM IUIaHe

MaTCpI/IaJ'H)I JJIs pa60qel71 nporpaMmsbl COCTAaBJICHBI Ha OCHOBC:

(dhenmeparbHOTO KOMITOHEHTA TOCYIAPCTBEHHOTO CTaHIapTa 00IIero 0Opa3oBaHws,

® TIPUMEPHOH MPOTrpaMMEI II0 MaTEMAaTHKE OCHOBHOTO O0IIIero o0pa3oBaHus,
(denepanbHOro MepeuHs y4eOHHUKOB, PEKOMEHIOBAHHBIX MHHHUCTEPCTBOM oOpa3oBanHus Poccuiickoii denepanuu K UCIOIB30BAHUIO B 00Pa30BaTEIBHOM
nporiecce B 0011e00pa3oBaTeIbHBIX YIPEKICHUSAX,

e ¢ ydyeroM TpeOOBaHUI K OCHAIEHUIO O0pPa30BaTEILHOTO IMPOIECCa B COOTBETCTBUM C COJICPYKAHUEM HATOJHCHHS YYEOHBIX MPEIMETOB KOMIIOHCHTA
rOCyIapCTBEHHOTO CTaHAapTa 00IIero o0pa3oBaHus,

®  TEMAaTHYECKOTO IUIAHUPOBaHUS Y4eOHOTO MaTepuara,

e (0a3uCHOro y4yeOHOro IJIaHa.

OcHoBHBIE 1IeJIM Kypca:

e OBJIAZICHUE CHCTEMON MaTeMaTHYECKUX 3HAHUM U YMEHHI, HEOOXOAUMBIX B IPAKTHYECKON JAEATEIbHOCTH, POJOKEHUS 00pa30BaHuUs;
e IIPUOOpETEHHE ONBbITA INITAHUPOBAHUS M OCYILECTBIICHUS AIlTOPUTMUYECKOM eI TEIbHOCTH;
e OCBOEHHE HABBIKOB U YMEHHI IPOBEICHUS J10KA3aTebCTB, 000CHOBaHMsI BbIOOpA pEILICHHI;
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e MPUOOPETCHHE YMEHHU SICHOTO M TOYHOTO U3JI0KEHUS MBICTICH;
e  Pa3BUTH NPOCTPAHCTBEHHbIE MPECTABICHUS U YMEHUS, TOMOYb OCBOMTH OCHOBHBIE (PAaKThI U METO/IbI IIJITAHUMETPUH;
e HAYYUTH MOJIb30BATHCS FEOMETPUUECKUM SI3BIKOM [JIS1 ONIMCAHUS ITPEAMETOB.

3agauyu o0yueHus:

e BBECTH OCHOBHBIE T€OMETPUYECKUE TIOHATHUSA, HAYYUTh PA3JIM4aTh UX B3AaUMHOE PACIIONIOKCHHUE;

e HAYYHTb PaclO3HABaTh FeOMETPUUECKUE PUTYPBI U U300paxaTh UX;

e BBECTH IOHATHUSA: TEOPEMA, JOKA3aTENbCTBO, IPU3HAK, CBOMCTBO;

e M3YYUTh BCE O TPEYTOJIbHUKAX (3JIEMEHTHI, IPU3HAKU PAaBEHCTBA);

e  W3YYUTh NPU3HAKY MMAPAJUIEIBHOCTH NPSMBIX U HAYYUTh IPUMEHATH UX IIPU PEIICHUU 3a7a4 U 10Ka3aTeIbCTBE TEOPEM;
e HAY4YUTH peuiaTb FeOMETPUYECKUE 3a/1a4U Ha JOKA3aTEIbCTBA U BEIYKMCIICHUS;

e TOATOTOBMTH K JaJIbHEUIIEMY N3YYCHHIO T€OMETPUU B IIOCIEAYIOMIMX KIIACCaX.

1.INTAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA KYPCA TEOMETPHUU B 9 KJIACCE

B npouecce ooyuenun evinycknuku 9 knacca Ilo koouguxamopy

Ymenue: paboma

Hayuamcs nOYYaAm 603MONCHOCIb HAYUUMBCA yya N
c ungpopmayueii

Paszoen «Bexkmopuiy

— ¢dopMyIMpOBaThH onpeaeeHus U | — HAxooumo y2o. Medxicoy 6eKmopamu, JIT-13, JIJI-02, T1-01, T1-03,
WUTIOCTPUPOBATH TOHSATHUS BEKTOPA, [UIMHBI | — B6bINOJIHAMbG Npoekmsl no memam ucnoavzosanus | JIJI-03 KO-02, T1-04, T1-06,
(MoOmymsl) BEKTOpa, pPaBHBIX BEKTOPOB, YIJa | 8eKkmopHo2co Mmemooda npu peutenuu 3aday Ha | KI'-02, KI'-03, T1-07, T1-11
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MEXy BEKTOpaMU; BbLIYUCTICHUSL U OOKAZAMENbCINEA. I1J1-01, PY-02, T2-05, T2-07,
— u300pakaTh U 0003HAYATh BEKTOPHI; PY-03 T2-16, T3-04,
— OTKJIaJbIBaTh BEKTOP, PABHBIN TaHHOMY; T3-12
— BBIYHUCIIATH JJIMHY U KOOPAUHATHI BEKTOPA;
— BBITIOJTHSATH OTNEPAINH HAJl BEKTOPaAMHU.
Pa3zoen «Memoo koopounamy
— OOBSACHATHP W WUIIOCTPUPOBATH TOHATHS | — 6b1800UMb  OPMYIbL  KOOPOUHAM — CePeOUHbl
JIEKapTOBOI CHCTEMBI KOOPIUHAT; ompesKd, pAcCmOAHUSL MedcOy O08YMsA MOUYKAMU T1-01. T1-03
— HCIOJIb30BaTh bopMyIBI KOOPAUHAT | NIOCKOCMU, YypasHeHus npamou u oxpysxcnocmu u | JII'-13, JIJI-02, T1-0 4’ T1-0 6’
CepeIUHBl OTPe3Ka, PACCTOSIHHUSI MEXAY IBYMS | NPpUMEHAMb NPU peuleruu 3a0ay. JIUI-03 KO-02, T1-07’ T1-1 1’
TOYKaMHU TIJIOCKOCTH, YPABHEHHS NPSIMOM U | — 6bINOIHAMb npoekmvl no memam ucnoavzosanus |  KI'-02, KI'-03, T2-05 ’ T2-07
OKPYKHOCTH TIPU PEIICHUH MPOCTEUIINX 3a/1ad. | KOOpOUHamuo2o memooa npu pewenuu 3adau ua | T1IJI-01, PY-02, T2-1 6’ T3-0 4’
— BBIMIOJHATH  JCHCTBUA  HAJ  BEKTOPAMH, | 8bIYUCIEHUSA U OOKA3AMENbCMEA. PV-03 T?;-l ) ’
3aJJaHHBIMHA CBOMMH KOOPIUHATAMU;
— HaxoJUTh KOOPAMHATHI BEKTOPA.
Pa3zoen «Coomnouienus mexncoy CmopoHamu U yeiamu mpey2oibHuKa»

— ¢dopMyIMpOBaThH ompeIeIeCHUS U | — 8b18600Uumb  opMynvl, 8vipaddcaroujue @GYHKYuo
WTIOCTPUPOBATh TOHATHUS CHUHYCA, KOCUHYCa, | yenos om 0 0o 180 mpeyeonvHuka uepes yuxyuu
TaHreHca U KoraHreHca yrioB ot 0 go 180 | ocmpuix yenos
TPEYroJbHUKA, CKATSIPHOTO MPOU3BEICHIS; — 00KaA3b16aMb  MeopemMbl CUHYCO8, KOCUHYCOB, O
— Hay4duTcs pacrno3HaBaTh OCHOBHOE | CKAIAPHOM — NpOuU3seoeHuu  08yX  GeKmopos 8
TE€OMETPHUUYECKOE TOXIECTBO, bopmynBl | KOOpOUHamax u ee creocmeue; T1-01. T1-03
MpuBeIeHUs, GOPMYITY IUIONIAIA TPEYTOIbHUKA | — 861800UMb OCHOBHOE mpuzconomempuyueckoe | JII'-13, JIJI-02, T1-0 4’ T1-0 6’
yepe3 CUHYC YIIIa; mooicoecmeo, gopmyny ons eviyucienus koopounam | JIJI-03 KO-02, T1-07’ T1-1 1’
— npumensate OTT nns HaxoXIeHWUs] CUHYCA, | MOYKU, POPMYIbL NPUBEOCHUS, KI'-02, KT"-03, T2-05 ’ T2-07
KOCHHYCa, TAaHT€HCa, KOTaHreHca s yriia oT 0 | — vaxooums niowade mpeyeonvuuxa yepez cuuyc | IT1JI-01, PY-02, T2-1 6’ T3-0 4’
1o 180. ocmpoz2o yana, PVY-03 T?;-l ) ’

— pewiams mpey2orbHUK ¢ NOMOUWBIO KOMNbIOMEPHBIX

npocpamm;

— Uccneo0o8ams mpeyeonrbHUK npu NoMowu meopem

CUHYCO8 U KOCUHYCO8;

— UCNONB306aAMb ceoticmea CKATIAAPHO20

npoussedeHUs Npu peueHuu 3a0ay

Pazoen «/Inuna okpyycnocmu u naiouiads Kpy2a»

— u300paxkath U (HOPMYIUPOBATH ONPEACICHHUE | — 8bl1800UMb  (opmyny 0as  eviuucienus yeaa | JII'-13, JIJI-02, T1-01, T1-03,
MPaBUILHOTO MHOTOYTOJIbHUKA; npasuibHo2o n-yeonrvHuka u npumensmo ee 6 | JIJI-03 KO-02, T1-04, T1-06,
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— HAy4HUTCs paclo3HaBaTh (QOpPMYIy JUIS | npoyecce peuieHus 3a0ai; KT-02, KT'-03, T1-07, T1-11
BBIYMCIICHHS yTiia MIPABHJIBHOTO N-yTrOJIbHUKA; — Ookazvieamv  meopemvl 00  okpyacnocmsax, | 11JI-01, PY-02, T2-05, T2-07,
— HAy4HUTCsS pPAcCIO3HaBaTh (QOPMYIY IUIS | ONUCAHHOU OKOJNO NPABUILHO20 MHO20Y20NbHUKA U PY-03 T2-16, T3-04,
BBIUMCIICHUS  IUIOWAAM  MOPABUIBHOTO  N- | BNUCAHHOU 6 He20, T3-12
YT OJIbHHKA; — npumeHamb Gopmynvl 0N  GbIYUCIEHUS Y2Il08,
— Hay4uTCsi paclo3HaBaTb (QOpMyly Ul | niowaoell npasuibHO20 N-y20lbHUKA,
BBIYHCIICHUS ITTUHBI U IYTH OKPYKHOCTH; — cmpoumv  NpAsUbHble  MHO20Y20JMbHUKU — C
— Hay4duTCs pacno3HaBaTh (HOPMYIY IUIOLIAAU | HOMOWLIO YUPKYIA U TUHELIKU,
Kpyra ¥ KpyroBOro CeKTopa. — Hayuumcs pewiamv 3a0ayu HA UCNONb308AHUE

opmynvl OnunbL U OyeU OKPYHCHOCU,

— 8bIBOOUMb HOPMYIbL NAOWAOU KPYead U KPY20B0O2O

CeKmopa U NPUMEHAMb UX NPU peueHuu 3a0ay.

Pazoen «/leusrcenusny

— OOBSCHATH M WUIIOCTPUPOBATH TIOHATHS | — UCCIE008aMb CEOUCMBA OBUNHCEHUSL C NOMOUBIO
paBeHCTBa (GuUTyp, TOA00US, OTOOPAKEHUS | KOMILIOMEPHLIX NPOCPAMM,
IUIOCKOCTH Ha ce0s, ABWKEHHUS, OCEBOH U | — - 8bINOJHAMb NPOEKMbl HO MEMAM TT-13. TI1-02 T1-01, T1-03,
LEHTPAIIBHON CUMMETPHH; 2eomempudecKux npeoopazoearuli Ha NJIOCKOCMu, 1 H-03, KO-02’ T1-04, T1-06,
— CTPOHTH PaBHbIE U CUMMETPUYHbIE (DUTYPHI, KI-02 KF-O3, T1-07, T1-11
BBINIONHATE MapaiUIENbHBIN MIEPEHOC 1 IOBOPOT; I H-Ol’, PY-O2’, T2-05, T2-07,
— pacno3HaBaTh CBOMCTBA JIBUKEHHUS; PYV-03 T2-16, T3-04,
— pemaTth 3ajayd Ha TOCTpoeHHe GUTryp NpH T3-12

OCeBOM W  IEHTPaJbHOH  CHUMMETpUSX,
napajuieIbHOM MIEpEeHOCe, TIOBOPOTE.

Harasanasi reomerpust
Vuawuiicsa nayyumca:

b=

Yuawuiicsa nonyuum 6ozmoorcnocmo:

—

bl

I'eomeTpuuyeckue purypsl

BBIYUCIIATH 00BbEMBI IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpP, COCTABIEHHBIX U3 MPSIMOYTOJIbHBIX MapajlIe/IeUIe 0B,
yrayOuTh M pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax;
MIPUMEHSTH MMOHATHE PAa3BEPTKU JJIs1 BHIITOJIHEHHS IPAKTUYECKUX PACUETOB.

pacrno3HaBaTh Ha YepTeKax, pUCyHKaX, MOJIESIX U B OKPYKAIOIIeM MUPE MJIOCKHE U MPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;
pacrio3HaBaTh pa3BEPTKU Ky0a, MPsIMOYTOJILHOTO apaiesienune1a, MpaBUIbHON MUPaMHIbL, IIMIIMHIPA U KOHYCA;
OTIpEEIIATH MO JUHEHHBIM pa3MepaM pa3BEPTKU (PUTyphl TUHEHHBIE pa3Mepbl caMoit GUTYpbl M1 HA000POT;

BBIUUCIISATH 00BEM MPSMOYTOJIEHOTO Mapasliesienunes1a.




—

N

@

N

SNk w

—

Vuawuiicsa nayyumca:

M0JIb30BAThCA SA3BIKOM T€OMETPUU AJI OMMCAHUS MTPEIMETOB OKPY’KAIOILIEro MUPA U UX B3aUMHOTO PACIIONOXKECHHUS;

pacrio3HaBaTh U U300paXkaTh HA YEPTEXKaxX U PUCYHKAX TeOMETpHUYeCcKre (PUryphl 1 UX KOH(UTypaIHH;

HaxOJWUTh 3HAYCHUS UITMH JMHEHHBIX 3JIEMEHTOB (UTYp M WX OTHOIICHHS, TpaaycHyr0 Mepy yrioB oT 0 mo 180°, mpumenss onpeaeieHus,
CBOWCTBA U MPU3HAKU (DUTYP U UX DIIEMEHTOB, OTHOIIEHHS (pUryp (paBeHCTBO, MOA00HE, CAMMETPUH, IOBOPOT, MapalUIeIbHbII IePEeHOC);
OTIEpUPOBATH C HAYAIBHBIMU MOHATUSMU TPUTOHOMETPUH U BBITIOJIHATD JIEMEHTapHbIE Ollepalvy HaJl GYHKIUSIMH YTJIOB;

peuiaTh 3aga4u Ha A0Ka3aTCJIbCTBO, OMMUPAACh HAa MU3YUCHHBIC CBOICTBa (bl/II‘yp U OTHOIICHUM MCKAY HUMU U TIPUMCHAA U3YUCHHBIC MCTO/IbI
JI0Ka3aTeNbCTB;

peuiaTh HCCJIOKHBIC 3ala4i Ha ITOCTPOCHUC, TPUMCHAA OCHOBHBIC aJITOPUTMBI IIOCTPOCHUSA C TIOMOIIIBIO TUPKYJIA U HHHefIKH;

pelarh npocTeiiiye MIaHUMEeTPUYECKHEe 3a/1a4k B IPOCTPAHCTBE.

Yuawuiicsa nonyuum 6o3moorcnocms:

OBJIAJICTh METOJAMU PEIICHUS 3a7ad Ha BBIYHCICHHUS M JOKA3aTEIbCTBA: METOJOM OT MPOTHBHOTO, METOJOM MOJ00Ms, METOJOM mepedopa
BApUAHTOB U METOJOM I'€OMETPUUECKHX MECT TOUCK;

MPUOOPECTH OMBIT MPUMEHEHHSI aNTe0panyecKoro ¥ TPUTOHOMETPUYECKOTO anmnapara U uiei ABMKSHUS [IPH PEIICHUH T€OMETPUUYECKUX 3a/1a4;
OBJIQJICTh TPATUIIMOHHON CXEMOW pEIIeHHS 3a/1ad Ha MOCTPOSHUE C IMOMOIIBIO IUPKYIS W JTUHEHKH: aHaIW3, TOCTPOEHHUE, J0KA3aTeIbCTBO U
HCCIIEIOBAHHUE;

Hay4HUTHCS PelIaTh 3a/1a4M Ha TOCTPOSHUE METOJIOM T€OMETPUIECKOTO MECTa TOYEK M METOJIOM TTOI00US;

NPUOOPECTH OIBIT UCCICIOBAHUS CBOMCTB MIAHUMETPUIECKIX (DUTYDP C MOMOIIBI0 KOMITBIOTEPHBIX MPOTPaMM;

MpUOOPECTH OIBIT BBHIMOJHEHUS MPOEKTOB Mo TemaM: «[eomeTpuueckue mnpeoOpa3oBaHUs Ha IUIOCKOCTH», «llocTpoeHme OTpe3KOoB IO

bopmye».

HN3mepeHue reoMeTpu4ecKuX BeJIUYNH

Yuawuiicsa naywumces:

HCIOIBb30BaTh CBOMCTBA M3MEPEHUS JJIMH, IUIONIAJe U YIJoB MpHU PEUICHUH 3a7a4 Ha HAXOXKJEHUE JIMHBI OTPE3Ka, IJUHBI OKPY>KHOCTH,
JUTMHBI YT OKPY>KHOCTH, TPalyCHON MEpHI YIIia;

BBIYUCIIATH JUIMHBI TMHEWHBIX 3JIEMEHTOB (PUTYp U WX YTJIbI, UCIIOJIB3Ysl OPMYIBI ITUHBI OKPY>KHOCTH M JJIUHBI IYTU OKPYKHOCTH, POPMYIIBI
momasei ¢puryp;

BBIYUCIISITH TUIOUIAAN TPEYTOJILHUKOB, PSIMOYTOJIbBHUKOB, TApaJJIEIOrPaMMOB, TPAIELUi, KPYTOB U CEKTOPOB;

BBIUUCIIATH AJTUHY OKPYKHOCTH, IJTUHY AYTH OKPY>KHOCTH;

pemiaTh 3a7a4un Ha JOKa3aTelbCTBO C UCMOIB30BaHUEeM (hOPMYII JUIMHBI OKPY>KHOCTH U JUIMHBI TyTH OKPYKHOCTH, (hopmyI momaaei Gpuryp;
pelars MpakTHYeCKHUe 3a7aud, CBSI3aHHBIE C HAaXOXKICHHEM TI'€OMETPUUYECKHUX BEIWYMH (UCHOJb3Ys MPH HEOOXOAWMOCTH CIPABOYHUKU M
TEXHUYECKUE CPECTBA).

Yuawuiicsa nonyuum o3modrcnocmes:

BBIUUCIIATH IUIOIAIN (GUTYp, COCTABICHHBIX U3 IBYX WM 00Jiee IPSIMOYTOJIbHUKOB, MapajlIeIOrPaMMOB, TPEYTOJIBHIKOB, KPyTa U CEKTOPa;
BBIUMCIIATH IUIOIIA MHOTOYTOJIbHUKOB, UCIIOJIB3YS OTHOILIEHUS PABHOBETUKOCTH U PABHOCOCTABIIEHHOCTH;
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3. mpuoOpecTH OMBIT MPUMEHEHHSI aIre0pandecKoro U TPUTOHOMETPHUYECKOTO anmnapara u UAe ABMKCHUS TP PEIICHUU 3a/1ad Ha BBIYUCIICHUE
IJI0IAJIeHi MHOTOYTOJIbHUKOB.

Koopaunartsi
Yuawuiicsa nayuumcs:

1. BBIUMCIATH JUIMHY OTPE3Ka IO KOOPAUHATAM €T0 KOHILIOB; BBIYUCIISTh KOOPINHATBI CEPEIUHBI OTPE3Ka;

2. WCHOJb30BaTh KOOPAWHATHBIM METOJ AJIs1 U3YUYEHHUS CBOMCTB MPSMBIX U OKPY>KHOCTEM.
Yuawuiica nonyuum eozmoorcnocmy:

1. oBmageTh KOOPAMHATHBIM METOJIOM PELICHMS 3a/1a4 Ha BBIYMCIEHUE U JI0KA3aTENbCTBO;

2. npuoOpecTd ONBIT UCHOIb30BAHUSA KOMIIBIOTEPHBIX MPOrpaMM JJs aHaJIM3a YaCTHBIX CIy4aeB B3aMMHOIO PACIOJIOXKEHUS OKPY)KHOCTEH M
MIPSIMBIX;

3. npuoOpecTH OIBIT BHIIOJIHEHUS MNPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpAMHATHOIO MeTOoJa NpU pPELICHUM 3aJad Ha BBIYHCIECHUE U
J0Ka3aTeIbCTBOY.
BekTopsl

Yuawuucsa nayuumces:

1. omepupoBaTh C BEKTOpaMHU: HAXOJUTh CYMMY U pPa3HOCTb JBYX BEKTOPOB, 3a/laHHBIX T'€OMETPUYECKH, HAXOJUTh BEKTOpP, PpPaBHBIN
MIPOM3BEICHUIO 33JJAaHHOTO BEKTOPa Ha YHCIIO;

2. HaXOAWTH ISl BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH: JJIUHY BEKTOpPA, KOOPAMHATHI CYMMBI U PAa3HOCTH JIBYX M 0o0Jiee BEKTOPOB, KOOPIUHATHI
MIPOM3BEICHUS BEKTOPA HAa YUCIIO, TPUMEHSS MPU HEOOXOAMMOCTH COYETATEIIbHBIN, IEPEMECTUTEBHBIA U PAaCTIPEICTUTEIHHBIA 3aKOHBI;

3. BBIUKCIATH CKAISIPHOE MPOU3BE/ICHUE BEKTOPOB, HAXOIUTh YTOJ MEXK]ly BEKTOPAaMH, YCTAHABIMBATH NEPIEHAUKYISIPHOCTD MPSMBIX.

Yuawuiics nonyuum eozmoorcnocmes:

OBJIQJIETh BEKTOPHBIM METOJIOM JIJIsl PEILICHHUs 3a7a4 Ha BEIYMCIICHHE U JI0KA3aTeNIbCTBO;

NpUOOPECTH OMBIT BBHIMIOJHEHUS TMPOEKTOB Ha TeMmy «lIpuMeHeHMe BEKTOPHOTO METOo/a TpH PEIIeHWH 3ajJad Ha BBIUMCICHUE |

JI0Ka3aTeIIbCTBOY.

N —

B pesynomame usyuenus kypca ceomempuu 9 xnacca obyuarowuuecs 00aHCHbI:
3HATH/MIOHUMATH
®  CYHIECTBO MOHSATHS MaTEMATUYECKOTO JOKA3aTeNbCTBA; MPUMEPHI 10KA3aTEIbCTB;
" CYHIECTBO MOHSATHS AJITOPUTMA; IPUMEPHI AITOPUTMOB;

" KaK HUCHOJB3YIOTCS MaTeMaTudeckue (opMysbl, YpaBHEHUsS W HEPABEHCTBA; NMPUMEPHI UX MPUMEHEHHsS JUIsl peIIeHUs] MaTeMaTHYeCKUX U
MIPAKTUYECKUX 3a/1a4;

" KakK MaTeMaTU4CCKHU OIIPCIACICHHBIC (bYHKHI/II/I MOT'YT OIMHUCBIBATDH PCAJIbHBIC 3aBUCUMOCTH; IIPUBOAUTL IIPUMCPBI TAKOI'O OIIMCAHUA;
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" KaK MOTPeOHOCTH MPAKTUKU MPUBEIN MATEMATUYECKYIO HAYKY K HEOOXOIUMOCTH PACIIUPECHHUS TOHITHS YUCIIa;
® BEpOATHOCTHBIN XapaKTep MHOTHUX 3aKOHOMEPHOCTEH OKPYKAIOIIEr0 MUPa; MPUMEPhl CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BHIBOJIOB;

" KakuM 00pazoM reoMeTpHsl BO3HUKJIA U3 MPAKTUYECKUX 3a]1a4 3eMJIEMEpHUs; IPUMEPbl TeOMETPHUECKUX OOBEKTOB U YTBEPXKIECHUH O HUX,
BaXXHBIX JJIs IPAKTUKY;

" CMBICT WJACaM3allii, TO3BOJISIONIEH pelIaTh 3aadyd pealbHOW NEUCTBUTEIBPHOCTH MAaTEMATHUYECKUMHU METOJAaMH, MPUMEPHI OIIHOOK,
BO3HHUKAIOIINX MPH HI€ATU3AINH;

yMeTh

"  [I0JIB30BATHCS A3BIKOM T€OMETPHH /IS OTIMCAHUS TIPEIMETOB OKPYKAIOIIETO MHPa;

"  pacIio3HaBaTh reoMeTpuYecKue (GUrypsl, pa3IuyaTh UX B3aNMHOE PacIloIOKEHHUE,

*  u300paXkaTh reOMEeTpUUECKUe (PUTypHI; BBIMOIHATH YEPTEXKHU IO YCIOBHUIO 33/1a4; OCYIIECTBIISATH peodpazoBanus Guryp;

® BBIUKCIATH 3HAYEHHUS] T€OMETPUYECKUX BEJIWYUH (UIMH, YIJIOB, IUIOMIaJAeH, OObEMOB), HAaxXOOUTh CTOPOHBI, YIJIbl M IUIOIIAIN
TPEYroJIbHUKOB, [UIMHBI JIOMAaHbIX, IYT OKPY>KHOCTH, IJIOIIAeH OCHOBHBIX T€OMETPUYECKUX (PUTyp U PUTYp, COCTABICHHBIX U3 HUX;

" pemarh TeOMETPHUYECKUE 3a/lauM, ONUPAsACh Ha M3Y4YCHHBbIE CBOWCTBA (UIYp M OTHOUICHUH MEXIY HUMH, IPUMEHsS OTOJHUTEIbHBIC
MOCTPOEHMSI, aNreOpanyeckuii anmapar, ueu CUMMETPUH;

" [POBOJMTH JIOKa3aTeNbHBIC PACCYKICHUS NPH PELICHWU 3a]ad, WCIOJb3ys HM3BECTHBIE TEOPEMBI, OOHAPY)KHMBas BO3MOXKHOCTH JUIS MX
UCIIOIb30BaHHS;

HCII0JIb30BATH NPHOOpPEeTEeHHbIC 3HAHUSI U YMEHHS B IPAKTHYECKOMH 1eATeJIbHOCTH U NOBCEIHEBHOM KU3HM JJIS:
"  OIMCAHHUsS PEaJbHBIX CUTYalUH Ha SI3bIKE TEOMETPHUH;
"  pacyeToB, BKIOYAIONIUX MpocTelIne GopMyIb;

=  pemnieHus MPaKTHYECKUX 3a7ad, CBI3aHHBIX C HAXOXKJIECHUEM I€OMETPUUYECKHX BEIMYMH (HUCIIOIB3YS MPH HEOOXOAMMOCTH CIPABOYHUKH U
TEXHUYECKHUE CPEJICTBA);

*  [IOCTPOCHUI reOMETPUUECKUMU HHCTPYMEHTaMH (JIMHEHKa, YTONbHUK, IUPKYIIb, TPAHCIIOPTHUD).
TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA COAEP KAHUSA KYPCA

[IporpamMma obecnieunBaeT JOCTHKEHUE CIEAYIONINX Ueell u pe3yabmanoé OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHMs:

6 HanpaejleHuu JItYHOCMHO20 paseumusi:
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e (GopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS K CaMOPA3BUTHUIO H
caM000pa30BaHUIO0 HA OCHOBE MOTHBAILIUU K OOYYEHUIO M TTO3HAHHIO, BEIOOPY NanbHEHIIero oopa3oBanus Ha 0a3e OPUESHTHPOBKU B MUPE
npodeccuii 1 MpoPeCCUOHABHBIX MPEANOUYTEHNH, OCO3HAHHOMY IMOCTPOCHHUIO HHAUBUAYAIbLHON 00pa30BaTEIIbHOM TPACKTOPUH C YIETOM
yCTOﬁ‘-IHBBIX IMMO3HAaBATCJIbHBIX UHTCPECOB;

e (¢dopMUpOBaHHE LIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U OOIIECTBEHHOM
MIPAKTUKY;

e (DopmupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE CO CBEPCTHUKAMHU, CTAPIIMMH ¥ MJIAAIINMH, B
o0OpazoBarenbHOM, OOIIECTBEHHO TOJIE3HOM, YUeOHO-MCCIIEI0BATEILCKON, TBOPUECKOW U IPYTUX BUAAX NEATCILHOCTH;

®  yMEHHE SICHO, TOYHO, IPAMOTHO U3JIaraTh CBOM MBICII B YCTHOW U MMCBbMEHHOM peuy, IOHUMAaTh CMBICII IIOCTABJIICHHOW 3aa4H,
BBICTPaMBaTh apryMEHTALUIO, [IPUBOIUTH IIPUMEPBI U KOHTPIIPUMEDBIL;

L KPUTHUYHOCTH MBIIJICHUA, YMEHUC PaCIiO3HaBaTh JIOTHYCCKU HEKOPPEKTHBIC BBICKA3BIBAHUS, OTJIMNYATE TUIIOTE3Y OT (baKTa;
L Kp€aTUBHOCTH MBIINIJICHUS, MHUIIUATHBA, HAXOAYUBOCTh, aKTUBHOCTD IIPU PCIICHUHU MAaTEMATUYCCKUX 3a/1a4;

®  T[IpejACTaBlIEHUE O MaTeMaTHYECKON Hayke Kak cepe yenoBedecKo AesITeNbHOCTH, 00 ATarnax ee pa3BUTHS, O €€ 3HAYMMOCTH IS
pa3BUTHA HUBUIN3ALUY;

®  yMEHHE KOHTPOJIHMPOBATH MPOLIECC U PE3yIbTAT y4eOHOW MaTeMaTHUECKOM JesITeIbHOCTH;
®  CrHOCOOHOCTH K OMOILMOHATFLHOMY BOCTIPUSITUIO MaTEMaTHUYECKUX O0BEKTOB, 3a/1a4, PEIIeHUH, pacCyKICHHI.
6 MemanpeomMemHoM HAnPagieHuu:

® YMCHHE CaMOCTOSTENILHO IJIaHUPOBATh albTEPHATUBHBIC MyTH JOCTIKEHUS IIeNiel, OCO3HAHHO BBIOUpATh Hanbosee 3PPeKTUBHBIC
CrocoObI pelieHus Y4eOHbBIX U TT03HABaTEeNbHBIX 3a71a4;

® yMEHHME OCYILECTBJISATh KOHTPOJIb MO pe3ylbTaTy M CHoco0y IeHCTBUS Ha YpOBHE MPOM3BOJIBLHOTO BHUMAaHHUS U BHOCHUTH
HE00XO0IUMbIe KOPPEKTUBBI;

® yMEHHE aJIeKBaTHO OIICHWBAThH NMPABWJIBHOCTh MM OIIMOOYHOCTH BBIOJHEHHS y4eOHOU 3ajauu, ee OOBEKTUBHYIO TPYIHOCTH H
COOCTBEHHBIE BO3MOXXHOCTH €€ PeIICHUS;

® OCO3HAHHOE BIIAJICHHE JIOTUYECKUMH JIEUCTBUSAMHU OMPECICHUS MTOHATHH, 0000IIEeHHs, YCTAHOBICHUS aHAJIOTHH, KiaccuuKanuu
Ha OCHOBE CaMOCTOSITEIILHOTO BEIOOPA, OCHOBAHUM U KPUTEPHEB;

L4 YMCHUC YCTAHABJIMBATb MPUYNHHO-CIICACTBCHHBIC CBA3U; CTPOUTH JIOTUUCCKOC PACCYKACHUC, YMO3AKIIIOYCHUEC U BBIBOBI,

® yMEHHE CO3/aBaTh, IPUMEHSITH U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIUYECKHE CPEACTBA, MOJETH M CXEMBI JJIS PEIeHUs] y4eOHBIX U
MIO3HABATEJIbHBIX 3a7a4;
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YMEHHE OPraHU30BbIBATh YUeOHOE COTPYJHHUYECTBO U COBMECTHYIO JESITEIBHOCTh C YUUTENIEM U CBEPCTHUKAMH; YMEHHUE paboTaTh
B Tpynine; GopMylInupoBaTh, apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHE;

dbopmupoBanre y4yeOHOM U  OOIIENOIH30BATEILCKOW KOMIETEHTHOCTH B  00JIaCTM  HCMOJB30BaHUS  HMH(OpPMAIMOHHO-
KOMMYHUKaIMOHHBIX TexHoJorui (MKT-komneTreHTHOCTH);

MepBOHAYAIIbHBIC MPECTABICHUS 00 UACIX U O METO/IaX MaTEeMAaTHKU Kak 00 YHUBEPCAIHHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE
MOJICIIUPOBAHUS SBJICHUH U MPOIIECCOB,;

YMEHHUE BHJIETh MAaTEMaTHYECKYIO 33]]auy B KOHTEKCTE MPOOJIEMHOM CUTYyaIly B JPYTUX JUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

YMEHHE HAaXOOUTh B pPAa3JIMYHBIX HCTOYHMKAX WH(POpMAIMIO, HEOOXOIUMYIO ISl PELICHUs MaTeMaTHYeCKuX mpodieMm, Hu
NPECTaBIATh €€ B MOHATHOH (opMe; NMPUHUMATh PELICHHWE B YCIOBHUAX HEMOJHOM M M30BITOUYHOW, TOYHOH M BEPOSITHOCTHOM
nHpopmanuu;

YMEHHE MOHUMATh U MCIIOJIB30BaTh MAaTeMaTHUECKUE CPEICTBA HAMIATHOCTH (IpaduKu, JuarpaMMBbl, TaOIUIbI, CXEMBI U JIp.) IS
WJUTFOCTPALIMK, UHTEPIIPETALUHU, apTyMEHTALUU;

YMEHHUEC BbIIBUI'aTh TUIIOTE3EI TP PEIICHUU yqe6HHx 3aJa4 1 IOHUMAaThb H@O6XOILI/IMOCTB HX IIPOBCPKHU.

6 npedmemnom HanpaeieHuu:

yMeHue paboTaTh ¢ MaTeMAaTUYECKUM TEKCTOM (aHAJIM3MPOBAThH, M3BJIEKaTh HEOOXOAUMYIO HMH(OpPMAIHIO), TOYHO M TPAMOTHO
BBIp@XaTb CBOM MBICIM B YCTHOW M IHMCBbMEHHOM pEYM C IPUMEHEHHEM MAaTEMaTHYECKOM TEPMHMHOJIOTMM U CHUMBOJIHKH,
UCTIOJIb30BaTh pa3lWYHbIE S3bIKM MaTEeMaTHKH, MPOBOJIUTH KJIacCU(UKAIMK, JIOTUYECKHE OOOCHOBAaHMS, J0Ka3aTelbCTBa
MaTEMaTHYECKUX YTBEPKICHUMN;

OBJIaJieHNE 0a30BbIM IMOHATHHHBIM aNIapaToM [0 OCHOBHBIM pasfiefiaM COJIEp:KaHus; NpeACTaBlieHHEe 00 OCHOBHBIX HM3Y4aeMBIX MOHATHIX
(uucno, reomerpuueckas ¢urypa, ypaBHeHHE, (YHKIHS, BEPOSTHOCTb) KaK BaXXHEUIIMX MATEMAaTHYECKHX MOJENSAX, MO3BOJISIOLINX
OTMCHIBATh u u3yyartb peanbHble MIPOLIECCHI u SIBIICHUS;

Pa3sBUTHUC HpeI[CTaB.HeHI/Iﬁ 0 YHUCJIC U YUCIIOBBIX CHUCTCMAX OT HATypaJbHBIX 10 I[Gf[CTBHTCHBHLIX YHUCCJI, OBJIaACHHUEC HAaBbBIKaAMH
YCTHBIX, IUCbMCHHBIX, MTHCTPYMCHTAJIbHBIX BBIqHCHeHHﬁ;

OBJIaJICHHE CHMBOJILHBIM SI3bIKOM alireOphl, IpUeMaMH BIMOJIHEHHS TOX/IECTBEHHBIX IPe0Opa3oBaHuil palliOHAIBHBIX BbIPAXKEHHIH,
peleHusT ypaBHEHUM, CUCTEM YpAaBHEHWH, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHHME HCIOJIb30BaTh HJACK KOOPAWHAT Ha
IUIOCKOCTH Ul MHTEPIIPETALMU YPAaBHEHH, HEPABEHCTB, CUCTEM; YMEHHE MPUMEHATh anredpanyeckue nmpeoOpa3oBaHus, anmnapaT
YPAaBHEHUI U HEPABEHCTB JUIsl PEIIEHUS 3a/1a4 U3 Pa3JIMUHBIX Pa3JeioB Kypca;
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e OBJIAJNEHUE CUCTEMOW (YHKIMOHAIBHBIX TMOHATHH, (QYHKIMOHAIBHBIM SI3BIKOM U CHMBOJIMKOW; YMEHHE WCIIOJIh30BATh
G yHKIIOHATBHO-TpaduIecKue MPEACTaBICHUS JUISL ONMCaHUSA u aHanusa peanbHbIX 3aBUCUMOCTEN;

L4 OBJIaICHUEC OCHOBHBIMU crocodoamMu MNpEaACTaBJICHHUA W aHallu3a CTATUCTUYCCKUX HOAaHHBIX; HAJIWAYHC HpC,Z[CTaBJIeHI/Iﬁ 0
CTaTUCTUYCCKUX 3aKOHOMCPHOCTAX B p€aJIbHOM MUPE U O Pa3JIMYHBIX croco0ax ux HN3YUCHUA, O BEPOATHOCTHBIX MOJCIIAX;

L4 YMCHUC TPUMCHATL HU3YYCHHBIC IOHATHA, PE3YyJIbTAaTbl, MCTOABLI I PCHICHUA 3aJa4d HNPAKTHYCCKOTO XapaKTepa MU 3ada4d U3
CMCKHBIX JUCHUIIINH C UCITOJIb30BAHUCM TIPpH H€O6XOI[I/IMOCTI/I CIIPpaBOYHBIX MATCPUAJIOB, KAJIBKYJIISITOPA, KOMIIBIOTECPA.

OcHoBHas hopMa opraHu3aIii 00pa3oBaTEIBHOTO MPoIlecca — KIIACCHO-YPOUHAs CHCTEMA.
[IpenycmarpuBaeTcst IPUMEHEHUE CISAYIONINX TEXHOJIOTHI O0YUCHUS:

TpaJUIIMOHHAS KJIACCHO-YPOYHAS

WUTPOBBIEC TEXHOJIOTHH

3IIEMEHTHI TPOOIEMHOTO 00YUEHHS
TEXHOJIOTMU YPOBHEBOH nuddepeHunanum
3I0pOBBECOEPETAIONTIE TEXHOIOTHI

UKT

SN AL

Bunet 1 hopMbI KOHTPOIISA: TPOMEXKYTOUHBIHN, MPEAYIPEAUTETHHBIN KOHTPOJIh; KOHTPOJIBHBIE PAOOTHI.

JInuHOCTHBIE, MeTaNpPeMeTHbIC U NPeAMETHbIE Pe3yJbTaThl 0CBOeHHS y4eOHOoro npeamera «I'eomerpus»
JIMYHOCTHBIMHU pe3yJibTaTaMU U3ydeHUs npeamMera «I'eoMeTpusi» IBISIOTCA CAEAYIOINE KauecTBa:
— HE3aBUCHUMOCTb U KPUTUYHOCTDH MBIIIJICHUSA
— BOJISI U HACTOMYHBOCTH B JOCTHIXKXCHUHU LICIIN.

Memanpeomemnbimu pe3yibTaTaMu U3ydeHus Kypea «['eomeTpusi» sBisercss GopMHUpPOBaHUE YHHUBEPCAIbHBIX yueOHbIX neiictuit (Y'Y ).

Pezynamuenvie YY/I:

— CAMOCTOATEIILHO 0OHapyicugams U popmyauposams npodIeMy B KIIaCCHONW U MHAUBUIYaJIbHON y4eOHOM e TeNbHOCTH;

— 6bl0BU2AMb BEPCUU PEIICHUS MPOOJIEMbI, OCO3HABATh KOHEUHBIH PE3yJIbTaT, BHIOMPATh CPEACTBA JOCTMXKEHUS IENIM U3 MPEUIOKEHHBIX MM MX
HCKaTh CaMOCTOSITEIbHO;

— cocmagnamy (MHIUBUAYAIBFHO WIK B TPYIIIE) TUIaH pelIeHus Ipo0aeMbl (BBIOJIHEHHS IPOEKTa);
— noodbupams K KXo npoodieme (3a7a4de) afeKBaTHYIO €l TEOPETHIECKYIO MOJICIIb;
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— paboTas 1Mo MpeIIOKEHHOMY WIIH CaMOCTOSITEIHHO COCTABJICHHOMY IUIaHY, UCHOIb306amMb HAPSINY C OCHOBHBIMH W JIOMOJHUTENBHBIE CPEICTBA
(cipaBouHas TUTEPATYpa, CIOKHBIC TPUOOPHI, KOMITBIOTEP);

— NIAHUPOBamMsb CBOIO MHAUBHUIYAILHYIO 00pa30BaTENbHYIO TPACKTOPHIO;

— pabomams TO CAMOCTOSITEILHO COCTABJIIEHHOMY IUIaHy, CBEpSISICh C HUM U C IEJIbI0 JIeSTENIbHOCTH, HCIPaBIsAs OIIMOKU, HCHIOJIb3Ys
CaMOCTOSITENILHO MMOA00paHHbIE cpecTBa (B ToM yucie u MHTepHeT);

— CBOOOJIHO 10/16306aMbCsl BBIPAOOTAaHHBIMU KPUTEPUSMHU OLEHKU U CAMOOILICHKH, UCXOMS U3 IIeJIM U UMEIOIINUXCS KPUTEPUEB, paziudasi pe3yabTaT
U CIIOCOOKI ICHCTBHIA;

— B XO/I€ MIPeICTaBJICHUs POEKTa 0a8amb OYeHK) €ro pe3yabTaTaM;

— CAMOCTOSATEILHO 0CO3HABAMb IPUUUHBI CBOETO YCIIEXa UM HEeyCIeXa U HaXOAUTh CIIOCOOBI BBIXO/1a U3 CUTYallMU HEYCIIeXa,

— yMemb OyeHumsb CTENeHb YCIEeNTHOCTH CBOSH MHAMBUAYAIbHON 00pa30BaTeNbHOM e TENbHOCTH;

— dasamby OyenKy CBOMM JTUYHOCTHBIM KauecTBaM M UepTaM XapakTepa («KaKOoB s»), ONPEIEISITh HAMPABICHUS CBOETO PAa3BUTHUS («KKAKHM sl XOUY
CTaTh», «4TO MHE JIJISl 3TOTO HAJIO CHIENAThY).

Ho3naeamenvuvie YY/I:

— GHANU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOBamMb U 0000ujamb (PAKTHI U SABICHUS;

— ocyujecmsnames CpaBHEHHE W KJIACCH(PHUKALUIO, CAMOCTOSTENBHO BBIOMpAs OCHOBAaHUS U KPUTEPUM JUIS YKa3aHHBIX JIOTMYECKUX OIepaluii;
CTPOUTH KIACCUPHUKAIHIO MYTEM TUXOTOMUYECKOTO JIeJIeHHUs (Ha OCHOBE OTPHIIAHUA);

— cmpoumbs JOTUYECKH 000CHOBAaHHOE PACCYKIEHUE, BKIIOYAOIee YCTaHOBICHUE TPUUUHHO-CIIEICTBEHHBIX CBA3EH;

— co30asams MaTeMaTHUECKUE MOJICIIH;

— COCTaBJISITh TE3WCHI, PA3JINYHBIC BUIBI TUTAHOB (TIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3zoBbIBaTh MHGOPMAIIMIO W3 OAHOTO BUJA B APYroi (Tabmuiry
B TEKCT, IMarpaMMy H Ip.);

— @blUUMbI6AMb BCE YPOBHU TEKCTOBOM HMH(DOpMaLIny;

— yMemb onpeodensimb BO3MOXKHbIE MCTOYHMKH HEOOXOAMMBIX CBEICHMH, NMPOU3BOAMTH MOUCK MH(POPMALUHU, aHAIW3UPOBAaTh U OLIEHUBATH €&
JIOCTOBEPHOCTb;

— MMOHMMas TO3MLHUIO JAPYrOoro YeNOBEKa, paziuyams B €r0 Peud WU CO3JaHHBIX MM TEKCTaXx: MHEHHE (TOYKY 3pEeHHs), J0Ka3aTeIbCTBO
(aprymMeHThI), (paKThl; TUIIOTE3bI, AKCHOMBI, TEOPUH. /7151 3TOr0 caMOCTOATEIHFHO UCIIOJIb30BATh Pa3IMyuHbIe BUbI UTeHUs (M3ydaroliee, IpOCMOTPOBOE,
03HAKOMUTENbHOE, IIOMCKOBOE), TPUEMBI CITYIIIaHHS;

— caMOMYy co030asamb UCTOYHMKU WH(GOPMALMK PAa3HOTO TUNA W JUIS Pa3sHBIX ayIuTOpui, coOmofaTh MH(GOPMAIMOHHYIO TUTHEHY W IMpaBuia
MH(POPMAIIMOHHOHN 0€30MacHOCTH;

— yMemb UCNOb306aMb KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUM KaK MHCTPYMEHT JUISl JOCTHKEHHS CBOMX Iiefiel. YMeTh BbIOMpaTh
aJIeKBaTHBIC 33/1a4€ MHCTPYMEHTAIbHbIE TPOrPaMMHO-aINapaTHBIE CPEJICTBA U CEPBHUCHI.

Cpeocmeom ¢hopmuposanusi TO3HABATENbHBIX Y'Y | CIIy:)KUT yueOHBIN MaTepua.

Kommynuxamusnvie YVII:

— CAMOCTOATEIILHO Op2anu306bi6ams y4eOHOE B3aUMOICHCTBUE B IpyMIie (ONpeaensTh o0Lue e, JoroBapuBaThes Ipyr ¢ APYroM U T.1.);
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— OTCTauBasi CBOIO TOUKY 3PEHHUSI, PUEOOUMb ApeyMeHMbl, TOATBEPKAas UX (haKTaMH;

— B IUCKYCCHUH yMemb 6bl08UHYMb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM #pU3HA6AMb OUIMOOYHOCTH CBOETO MHEHHs (€CIM OHO TaKOBO) U
KOPPEKTUPOBATh €T0;

— MIOHMMAsl TO3HIIHUI0 JPYroro, paziuiams B €ro pedr: MHEHUE (TOUKY 3pEHHs), JOKa3aTeNbCTBO (ApTyMEHTHI), (aKThl, THIIOTE3bI, aKCHOMBI,
TEOpUH;

— yMemdb B3TIIIHYTh HAa CUTYAIIUIO C MHOW MO3UIIUU U 00208APUBAMbCSL C TIOABMH HHBIX MTO3UIUH.

Kputepuu u HOpMBbI OLleHKU 3HAHUI, YMEHUI U HABBIKOB 00y4aIOIIUXCS 110 TeOMEeTPHH.

1. OneHKa NUCHbMEHHBIX KOHTPOJIBHBIX PA00T 00yYAKOIIMXCS 110 FeOMETPUM.

OTBeT OLICHUBACTCS OTMETKOM «5», €CIIH:

paboTa BBIMOJIHEHA TIOJTHOCTHIO;

B JIOTUYECKHUX PACCYXKJIECHUSAX U 0O0CHOBAHUH PEIICHHSI HET MPOOENIOB U OLINOOK;

B pPEILIEHUU HET MaTeMaTH4eCKUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OMKCKA, KOTOpasi He SIBJISIETCS
CJIEJICTBUEM HE3HAHUS WM HETIOHUMaHUsl y4eOHOTO MaTepuana).

OtMmeTka «4» cTaBUTCS B CIAEAYIOIIUX CIydasx:

paboTa BBIMIOJIHEHA TTOTHOCTHI0, HO 0OOCHOBAHUS MIATOB PEIICHUSI HEJOCTATOYHBI (€CITU YMEHUE
000CHOBBIBATh PACCYXKIAEHHUS HE SBIISUIOCH CIIEIHUATBLHBIM O0BEKTOM ITPOBEPKH);

JIOTYIIIEHBI OJJHA OIIMOKA UITH €CTh JIBA — TPHU HEJ0YETA B BRIKIIAKAX, PUCYHKAX, YePTEkKaX UITU
rpadukax (ecim 3T BUJIbI padOT HE SBISUIUCH CTICIIHAIBHBIM 0OBEKTOM MPOBEPKH).

OtMeTKa «3» CTaBUTCS, ECIU:

JonyiieHo 0osiee 0JIHOM omMOKH Ui 0oJiee ABYX — TPEX HEIOUYETOB B BHIKJIAKAX, UEPTEkKaX UITU
rpadukax, Ho o0yJaromuiics 061aaaeT 00s13aTeILHBIMI YMEHUSMU 110 TIPOBEPSIEMOI TeMe.
OTMeTKa «2» CTaBUTCS, €CIIH:

JIOTYIIIEHBI CYIIECTBEHHBIE OIMOKH, TOKA3aBINe, YTO 00yJaroIIuiics He 001a1aeT 00s3aTeIbHBIMU
YMEHUSIMH MO TAHHOM TEME B MOJHON Mepe.

Y4uTens MOKET MOBBICUTH OTMETKY 32 OPUTHHAIBHBIN OTBET HAa BOMPOC WIIM OPUTHHAIBHOE PEIICHHE
3aJlauM, KOTOPbIE CBUJETENILCTBYIOT O BHICOKOM MaTeMaTHUYEeCKOM Pa3BUTUH 00YyYaroIIerocs; 3a
pelieHre 60see CI0XKHOM 3a/1a4y WM OTBET Ha 00Jiee CII0XKHBIN BOMPOC, IPEII0KEHHBIC
oOyuarolemMycst JOTOJTHUTEIBHO MOCIIE BBIMOIHEHHS] UM KaKUX-THM00 IPYrux 3alaHuil.

2. OneHKa yCTHBIX OTBETOB 00y4aIOIINXCsH 110 TeOMeTPHUH.

-OTBeT OLIECHUBAETCS OTMETKOM «5», €CIIU YUCHUK:

MOJTHO PACKPBLI COJEpKaHUE MaTepHralia B 00beMe, MPeayCMOTPEHHOM MTPOrpaMMOi U y4eOHUKOM;
U3JI0KUJT MaTepHall TPaMOTHBIM SI3bIKOM, TOUHO HCTIONb3YSI MATEMAaTHUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOIIMKY, B OMIPEICJICHHON JIOTHYECKOH MOCIeI0BATEILHOCTH;
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MIPAaBUIIHHO BBIMTOJHUII PUCYHKH, YUEPTEXKH, TPaPHKH, COMYTCTBYIOIINE OTBETY;

MOKa3ajl YMEHHE WLUTFOCTPUPOBATH TEOPHIO KOHKPETHBIMU ITPUMEPAMHU, IIPUMEHSITh €€ B HOBOM
CI/ITyaLII/II/I HpI/I BBITITIOJIHCHU N HpaKTI/I‘IeCKOI‘O 3aJaHud,

MIPOICMOHCTPUPOBAJ 3HAHKE TCOPUHU PAHEE M3YUYCHHBIX COITYTCTBYIOIIUX TeM, CPOPMUPOBAHHOCTH U
YCTOMYHUBOCTH UCIOJIB3YEMBIX IIPU OTBETE YMEHUI U HABBIKOB;

OTBEYAJI CAMOCTOSITEIIBHO, 0€3 HABOAIINX BOIPOCOB YUUTEIS;

BO3MOXXHBI OJHA — IBC HCTOYHOCTHU HpI/I OCBCIICHUU BTOpOCTCHCHHLIX BOHpOCOB WK B BBIKJIaAKax,
KOTOPBIC YUCHHK JIETKO UCIIPABUJI TIOCIIC 3aMEYaHMS YUUTEIS.

-OTBeT OIICHUBACTCSI OTMETKOM «4», €CITH YIOBIIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OILICHKY «5»,
HO TIPW TOM UMEET OJINH U3 HETOCTATKOB:

B U3JIO’KEHUU JOMYIIEHBI HEOOBIIIHE MTPOOEITBI, He UCKA3HUBIIIEe MATEMATHUECKOE COACPKAHIE OTBETA;
JOTTYIIEHBI OJIUH — JIBa HEJIOYETa MPU OCBEIICHHH OCHOBHOT'O COZICP)KaHUS OTBETA, UCIIPaBICHHBIC
II0CJIC 3aMCUaHUs y‘-II/ITe.HSI;

JOTYIIEHBI OITMOKA WK O0JIee NBYX HEAOUYETOB IPH OCBEIICHUH BTOPOCTETICHHBIX BOITPOCOB MJTH B
BBIKJIaAKaXx, JCIKO I/ICHpaB.HeHHBIC II0CJIC 3aMCUYaHU yLII/ITeJ'ISI.

-OT™MeTKa «3» CTaBUTCS B CIAEAYIOLIUX CIydasiX:

HEMOJIHO PACKPBITO COACPKAHKME MaTepuana (CoAepKaHue U3II0KEHO PparMeHTapHO, HE BCETaa
MOCJIeIOBATEIHLHO), HO TIOKa3aHO 0011ee MOHMMAaHNUe BOIIPOCa U MPOJAEMOHCTPUPOBAHBI YMEHUS,
JOCTATOYHBIC IJIA yCBOCHI/ISI HpOFpaMMHOFO MaTepI/IaJIa;

MMEJTUCh 3aTPYAHCHUS WM JIOMYIIECHBI OMUOKH B ONPEETICHIH MaTEMAaTHIECKON TEPMUHOJIOTHH,
qepTemax, BBIKJIaAKax, I/ICHpaBHCHHBIG ITIOCJIC HECKOJIBKUX HABOASIIINX BOHpOCOB y‘II/ITCJISI;

YYCHHUK HE CITPaBUJICS C IPUMEHEHNEM TEOPUH B HOBOW CHUTYAI[UU TIPH BBIOTHEHUN TIPAKTHYECKOTO
3aJaHus1, HO BBIIIOJIHUII 3aJaHUA OGSIBaTGHBHOI‘O ypOBHH CJIOKHOCTHU I10 I[aHHOfI TEMC,

MIPU JOCTaTOYHOM 3HAHUHU TEOPETUUYECKOTO MaTepHrasa BeIsIBJICHA HEOCTATOYHAS COPMHUPOBAHHOCTH
OCHOBHBIX YMCHI/Iﬁ 1 HABBIKOB.

-OT™MeTKa «2» CTaBUTCS B CIAEAYIOLIUX CIydasiX:

HE PacKpPBHITO OCHOBHOE COJIEpKaHHE yueOHOT0 MaTepHaa;

0OHapy)KEHO HE3HAHUE YUYEHHUKOM OOJIBIIIECH WM HanboJiee BaKHOM YacTh y4eOHOTo MaTepuaa;
,Z[OHyH_[eHBI OLHI/I6KI/I B onpe;[eneHI/m HOHﬂTHﬁ, HpI/I HUCIIOJIB30BAHUUN MaTeMaTI/I‘{eCKOfI TCpMI/IHOHOFI/II/I,
B PUCYHKaX, YepTexkax Wi rpadukax, B BEIKIAJAKaX, KOTOPHIE HE UCTIPABIIEHBI MOCE HECKOIBKHUX
HaBOOAIINUX BOHpOCOB yLII/ITeJISI.
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2.COAEPXAHUE ITPOI'PAMMBI

Ne | Ocnosenasn mema Cooeporcanue 0o0yuenusn Ocnosnasn uyenp Xapaxkmepucmuka Kypca.

1 | Bekropsl. Meton | Ilonsatue BexkTopa. PaBeHcTBO Hayuuts ygamuxcs BexTop omnpenensiercs kKak HalpaBIEHHBIN OTPE30K U AEHCTBHS HaJ
KOOPAMHAT. BeKkTOpoB. ClI0’KEHHE U BEIYUTAHUE BBITIOJTHATD ACUCTBHS HAZl BEKTOpPaMHM BBOJATCS TaK, KaKk 3TO MPUHSATO B QU3UKE, T.€. KaK ACHCTBUS

BEKTOPOB. Y MHOXEHHE BEKTOpa Ha BEKTOpPaMHU Kak C HampapJeHHbBIMU oTpe3kamMu. OCHOBHOE BHHMMaHME JIOJDKHO OBbITh
yncio. PasnoxkeHne BeKTopa 1o AByM | HalpaBJICHHBIMU OTPE3KaMH, | YAEJICHO BBIPAaOOTKE YMEHHWH BBIIOJHATH OINEpalid Hall BEKTOpaMHU
HEKOJUIMHEAPHBIM BEKTOPAM. YTO BayKHO AJIs1 IPUMEHEHUsT | (CKJIaJbIBaTh BEKTOPHI 110 IpaBUIaM TPEYrojbHUKA U MapajuiesiorpaMma,
Koopaunate! Bektopa. [Ipocreiimme | BEKTOpOB B (hH3HKE. CTPOUTH BEKTOP, PAaBHBIM PA3HOCTH JBYX JAHHBIX BEKTOPOB, a TaKXKe
3aJa4u B KOOpAWHATAaX. Y paBHEHUS [To3HakOMUTH € BEKTOP, PaBHBII NPOMU3BEACHUIO JAHHOTO BEKTOPa Ha JaHHOE YUCIIO).
OKPY’KHOCTH U npsiMoii. [IpumeHeHue | ucnoab30BaHUEM BEKTOPOB U
BEKTOPOB H KOODIMHAT TIPH PEIICHHH | METOMA KOOPIHHAT PH Ha npumepax mokaspiBaeTcsi, KaK BEKTOPbI MOTYT HNPUMEHATCS K
sazan. PEIICHIH FeOMETPHYIECKHX pELIeHNI0 TeoMeTpuieckux 3aaad. JlemoHcTpupyetcs 3¢(deKTHBHOCTD
sazan. npuMeHeHus: GopMyia Ui KOOPAMHAT CPEIUHBI OTPE3Ka, PacCTOSHUS
MEXIy [OBYMS TOYKaMH, YypaBHCHHH OKPY)KHOCTH M MpSIMOA B
KOHKPETHbIX TE€OMETPUYeCKHMX  33jadax, TeM caMmbiM faltes
MpeCTaBIeHue 00 H3YYCHHH T'€OMETPHUYECKHX (UTYp € TOMOIIBIO
anreOpsl.

2 | CooTHomeHHe CuHyc, KOCHHYC U TaHTEHC yIJa. Pa3Buth ymMeHue ydamumxcs Cuayc u KocuHyc moGoro yrma or 0° mo 180° BBomarcs ¢
MeKLYy Teopembl CHHYCOB 1 KOCHHYCOB. [pUMCHSATD MOMOIIBI0 €UHUYHON MONYyOKPY)KHOCTH, JOKA3bIBAIOTCSI TEOPEMBI
CTOPOHAMM U Pemenue tpeyronbHukoB. CKalsipHOE | TPUTOHOMETPUUIECKUIN CHHYCOB M KOCHHYCOB M BBIBOAMTCA €lE OfHA (OpMyJIa IIIOMaIn
yraamu TPOU3BCNICHHC BCKTOPOB 1 €T0 arrapar mpu percHn TpeyrojibHUKa (MOJIOBUHA MPOU3BEICHUS JBYX CTOPOH Ha CHHYC yrIja
TPeYroJbHUKA. IPUMEHEHUE B TEOMETPUIECKUX reOMEeTPHUECKUX 3a/1ad. MeKy HUMH). DTOT anmapar NPUMeHsETCs K PellieH I TPeYTOJIbHUKOB.
CxaasipHoe 3a/71a4ax.
npou3Be/icHUe CkansipHoe TpPOM3BEICHHE BEKTOPOB BBOOUTCA Kak B (U3MKE
BEKTOPOB. (mpousBenieHHe MAJMH BEKTOPOB Ha KOCHUHYC YIVIa MEXIY HUMH).

P ACCMATpHUBAIOTCA CBOIiCTBa CKaJIApHOIr0  MPOU3BCACHHUA U  €TO

MIPUMEHEHUE NP PEIICHNU TEOMETPHYECKUX 3a/1a4.

OCHOBHOE BHUMAaHHE CICAYEeT YJICIUTh BBIPA0OTKE IMPOYHBIX
HABBIKOB B IPUMEHEHUH TPUTOHOMETPHUIECKOTO ammapaTa Mpu pPelieHnH
TCOMETPUUYCCKUX 3a/ad.
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Jlnuna
OKPYKHOCTH U
IIomaabL Kpyra.

[IpaBmiIbHBIE MHOTOYTOJTBHHKH.
OKpy>XKHOCTH, OTIMCAHHAS OKOJIO
MPaBIJIFHOTO MHOTOYTOJIBPHHAKA U
BIKCaHHas B Hero. [locTpoeHue
MPABWILHBIX MHOTOYTOJILHUKOB.

Juna okpyxHoctu. [1nomans kpyra.

Pacimuputs 3HaHuE
yYaIUXxcs 0
MHOTOYTOJIbHUKAX.

P ACCMOTPETh MOHATHA JJINHBL

OKPY>KHOCTH U ILIOIIATU
Kpyra u (popMyIIBI 15 X
BBIUMCIICHUSI.

B  wavame  TeMbl  ma€rcsi  oOmpeleieHue  NPaBUIIBLHOIO
MHOTOYTOJIbHUKA M PAacCMaTPUBAIOTCS TEOPEMbl 00 OKPYKHOCTSX,
OTHMCAaHHOW OKOJIO MPAaBUIFHOTO MHOTOYTOJIBHHUKA M BIIICAHHOM B HETO.
C moMOIIbI0 OMUCAHHOW OKPYKHOCTH PEIIAIOTCS 3a7aud O MOCTPOCHUU
HPaBUJIBHOTO IMICCTUYTOJbHUKA W TPABUIILHOTO 271 -yrOJbHHUKA, €CIU

JaH HpaBHHBHBIﬁ N -yroJIbHUK.

DopMyJIBl, BEIPAXKAIOIINE CTOPOHY MPABHUIBHOTO MHOTOYTOJIBHHKA
W paJnyC BIMCAHHOW B HETO OKPYKHOCTH HYepe3 pajnyC OIMHCAHHOM
OKPYKHOCTH, HUCIIOJB3YIOTCS TIPU BHIBOJIE (POPMYJ IITHHBI OKPYKHOCTH
Y TUTOIIAIM Kpyra. BeIBO onupaeTcss Ha HHTYUTHBHOE TPEICTABICHHE O
mnpeaene: NpU  HEOTPAHUUEHHOM  YBEIUYEHUU
MPaBHJIFHOTO MHOTOYTOJBFHUKA,

Yucia  CTOPOH
BIIMCAHHOTO B OKPYXXHOCTb, €TO0
MEPUMETP CTPEMHUTCS K [UJIMHE STOHW OKPYKHOCTH, a IUIOMIaah — K

rmjaomanaun Kpyra, OorpaHM4CHHOr0 OKpPYKHOCTBIO.

JIBHKEeHUS.

OTobpaxkeHue TIOCKOCTH Ha ceOsl.
Ilonsarue aBmwxenus. OceBas u
IEHTPaIbHAS] CHMMETPHH.
[TapannensHsiii nepenoc. I1oBopoT.
Hamo)xenus u nBMKeHUs.

TTo3HaKOMUTH y4daluxcs ¢
MIOHATHEM ABMXKCHUS U €0
CBOMCTBAaMH, C OCHOBHBEIMH
BUAAaMH JBIDKCHUM, CO
B3aMMOOTHOITICHUH
HAJIOKEHUH U IBUKECHUH.

JIBIDKEHHE TIIOCKOCTH BBOJHUTCSI KaK OTOOpaKEHHE TUIOCKOCTH Ha
ce0sl, COXpaHSIONIee pacCTOsHUE Mexay Toukamu. [lpu paccmorpenunn
BUJIOB JIBIDKEHHI OCHOBHOE BHHUMAaHUE YCISETCS MOCTPOCHHIO 00pa3oB
TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJIHHUKOB MPU OCEBOW U IICHTPAIBHOM
CHUMMETPHSIX, NapajUIeIbHOM IiepeHoce, moBopore. Ha addexTHbIx
npuMepax —[OKa3blBaeTCs MPUMEHEHHWE JBIDKCHWH TIPH  pEIICHUH
TEOMETPHUYECKUX 33]1ad.

IlonsaTne HaTOXEHHS OTHOCUTCS B JAaHHOM Kypce K YHUCITYy
OCHOBHEIX ITOHSITHH. I[OKa3BIBaCTC$I, YTO IIOHATHA HAJIO0XKCHHUA H
JBHKCHHUSA SABIAIOTCA OKBUBAJICHTHBIMH: JIF000€ HAIOXKEHUE SBIISICTCS
JABMOKCHHUECM IINIOCKOCTH H O6paTHO. I/I3yquHe J0Ka3aTcjibCTBa HE
ABJIACTCA O65[3aTeJII>HBIM, OOHAKO CJICAYET paCCMOTPETh CBA3b TTOHSITHI
HAJIOXKCHUA U IBUXKXCHUA.

00 akcuomax
reoMeTpuun

becena 00 akcnmoMax reoMeTpuH.

Jatb Oosiee riry0okoe
NPE/ICTABICHHE O CUCTEME
AKCUOM TUIAHUMETPHH U
AKCHOMAaTHYECKOM METO/IE.

B naHHOM Teme pacckas3bIBaeTcsl O pa3IMYHBIX CHCTEMaxX aKCHOM
TEOMETPHH, B YaCTHOCTH, O Pa3IMYHBIX CHOCO0AaxX BBEJCHUS TOHSITHS
paBeHCTBa Quryp.
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6 | HauajabHbIe
CBeJIeHNd U3
CTEpEOMETPHH.

IIpenmet crepeomeTpun.
I'eomeTrpuueckue tena u
MOBEPXHOCTH. MHOTOIpaHHUKH:
npu3Ma, napaieNenume, TMpaMuaa,
(hopMyIIBI 71 BEIYUCICHUS HX
00béMOB. Tena 1 TOBEpXHOCTH
BpalleHus: IUINHAP, KOHYC, chepa,
map, GopMyIIBI st BEIYUCIECHUH UX
TUIOILA/ICH TIOBEpXHOCTEH U 00BEMOB.

JlaTh HagampHOE
MpEACTaBICHHE O TeNax U
MTOBEPXHOCTSX B
npoctpanctse. [To3HakoMUTh
YYaIIUXCSl C OCHOBHBIMU
(hopmynaMu JJI1 BEIYUCIICHUS
IJIOIA/ICH TIOBEPXHOCTEH U
00BEMOB Te

Paccmotpenue MPOCTENTITUX MHOTOTPaHHUKOB (Ipu3MBI,
napajuiesieune/1a, MMPaMHUibl), a TAKXKE T U MOBEPXHOCTEH BpaICHUS
(mumuHzapa, KoHyca, cdepsl, Mmapa) MPOBOJUTCS HAa OCHOBE HATIISIHBIX
MpeCTaBlICHU, 0e3 MPUBIICYCHHUS aKCHOM crepeoMeTpuu. DopMyiisl
JUISL BBIYHCICHHUS OOBEMOB YyKa3aHHBIX TEN BBIBOAATCS HA OCHOBE
npunimna Kasanbepu, GhopMyIsl Ui BEIYMCICHAS TUTOIATeH GOKOBBIX
MMOBEPXHOCTEH IWIMHPA U KOHYCA MOIYYar0TCS C TIOMOIIBIO pa3BEPTOK
JTUX TOBEpXHOCTEH, (opmyna twiomaan cdepbl TpUBOIUTCS Oe3
00oCHOBaHUSI.

I. BexTopsl. MeTox KoopaMHAT.

ITonsTne Bektopa. PaBeHcTBO BekTOpoB. ClOXKEHWE W BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3moskeHue BEKTOpa MO JBYM HEKOJITMHEapHBIM

BCKTOpaMm. KOOpI[I/IHaTI:I BCKTOpAa. HpOCTCfIIHHG 3aavd B KOOpAUHAaTax. ypaBHCHI/I}I OKPY’KHOCTH U HpHMOﬁ. HpI/IMeHeHI/IC BCKTOPOB U KOOPAUHAT IIPHU PCHICHUU 3ada4.

® 3Hamp: ONPCACIICHUC BCKTOPA, pa3jindaTb €ro HaA4YaJI0O U KOHCH BUABI BEKTOPOB, OMPCACIIATE CYMMbI U PA3HOCTU BCKTOPOB, MPOU3BCACHUC BCKTOPA HA YHUCJIO, YTO TAKOC

KOOpPAWHATEI BEKTOPA; ONPCACICHUC CpCHHeI\/’I JIMHUEH Tpamncunu;

e ymems: n300paxaTtb U 0003HAYaTh BEKTOP, OTKJIAIbIBATh BEKTOP, PABHBIN JAHHOMY, HAXOAUTh KOOPJAHHATHI BEKTOpPA IO €r0 KOOpAMHATAM Hadajla ¥ KOHIIA, BHIYUCIIATH
CyMMY U Pa3HOCTb JIBYX BEKTOPOB II0 UX KOOPAHMHATAM, CTPOUTb CYMMY JBYX BEKTOPOB, IIOJIb3YSCh IPABUIAMU TPEYTOJIbHUKA, IapajuleJorpaMma, MHOIOYTOJIbHUKA;
CTPOUTBH OKPYKHOCTH U MPSIMBIC 3a1AHHBIC YPABHEHUSIMH.

Ocnogenvle mepmunst no pazoeny: Ilonstue Bektopa. AOCONIOTHAs BEIMUMHA U HaIlpaBlieHWE BeKTOpa. PaBeHCTBO BeKTOPOB. C0KE€HUE U BHIYMTAHUE BEKTOPOB.
YMHo)eHue BekTopa Ha uncio. Kosumneapssie BekTopsl. [Ipoekuus Ha ocb. KoopaunaTs! BekTopa. Onepaniuy HajJ BEKTOPAaMU: YMHOKEHUE Ha YUCIIO, CII0KEHUE,

Pa3JI0KCHUC.
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I1. CooTHONIEHNST MEKTY CTOPOHAMY M YIJIaMH TpeyrojibHuka. CkajsipHoe Npou3BeeHue BEKTOPOB.

Cunyc, KOCHHYC ¥ TaHTeHC yriia. TeopemMbl CHHYCOB U KOCHHYCOB. Perenne TpeyroibHUKoB. CKalIsipHOE MPOU3BEIEHHE BEKTOPOB U €T0 MPUMEHEHHE B TEOMETPHUIECKIX
3a1ayax.

® 3Hamp: OIPCACIICHUA KOCMHYCA CUHYCA, TAHT'CHCA JIA OCTPOro yrja (bOpMyj'H:I, BbIpaXXarolre X CBA3b; ONPCACIICHUA CKAJIAPHOI'0 MPOU3BEICHUSA BEKTOPOB;

e  yMemb: BOCIPOU3BOAUTH JOKA3aTEILCTBA TEOPEM KOCHHYCOB U CHHYCOB, IIPUMEHSTH B PELICHUM 3a[ay; HAXOJUTh CKAJIIPHOE IIPOU3BEIEHHE BEKTOPOB B KOOPJUHATAX,
YTOJI MEX]Ty BEKTOPAMH.

OcHognvle mepmunsl no pazoeny: CUHyC, KOCUHYC U TaHT'€HC yriia. TeopeMbl CHHYCOB M KOCUHYCOB. Perienne TpeyroapHuKoB. COOTHOLIEHHE MEKIY CTOPOHAMU
U yIJIaMy TpeyroibHuka. CKaasipHOe IPOU3BEAEHHUE. YTOI MEXKIY BEKTOPAMH.

II1. lnnuHa OKPYKHOCTH U IJIOIIAIL KPYyra.

[IpaBuibHBIE MHOTOYTONBHUKH. OKPY)KHOCTH, ONMHCAaHHAs OKOJIO MPaBHJILHOTO MHOTOYTOJIbHWKA M BIHCaHHas B Hero. [locTpoeHne mpaBMIIBHBIX MHOTOYTOJIEHUKOB.
Jmuna okpyxuoctu. [lnomane kpyra.

®  3Hambp: ONPCACIICHNUC NPABUJIBHOI'O MHOI'OYTOJIbHUKA, (bOpMyHy JJIMHBI OKPYXKHOCTHU U €€ AYyTI'U, IJIOMAAN CCKTOPA,

e  yMemb: BBIYHCISATH CTOPOHBI, IUIOMIAAN U TIEPUMETPHI MTPABMIIBHBIX MHOTOYTOJIEHUKOB, IJTMHY OKPY>KHOCTH U ITTUHY AYTH; IPUMEHATH (DOPMYJIIBI IJIOMIAIN KPyTa, CEKTopa
MIPU PEILLICHUU 3a/a4.

Ocnosénvie mepmunvl no  pazdeny: Beimykiible  MHOroyroibHuku. CyMMa  yriioB  BBINIYKJIONO  MHOTOYTrOJbHUKAa. BrhucanHble ¢ ONHCaHHBIE
MHOTOYTOJbHUKHU. [IpaBuiIbHbIE MHOTOYTOJIbHUKY. BiICaHHbBIE U ONUCAHHBIE OKPYKHOCTH IPAaBUJIBHOTO MHOTOYT'OJIbHUKA.

JlnvHa OKpYKHOCTH, YUCJIO P; AJIMHA Oyru. [1nomans kpyra u miomaas cekropa..

1V. IBu:xeHus.

OTO6pa)KCHI/IC IUIOCKOCTH Ha ce0s1. [Tousitue JABUKCHUA. OceBas u LHCHTpAJIbHasA CUMMCTpPHUU. HapaJ'IJ'IeJ'IBHHﬁ epeHOC. HOBOpOT. Hanoxenns u JABWOKCHHUA.
® 3Hamb: OIIPCACICHUA HpCO6p330BaHI/I}I IIJIOCKOCTH, ABHUXKCHHS IIJIOCKOCTH, OIIPEACIIATE UX BUIBI,

® ymemp: pCIIATh 3ala4U, UCIIOJIb3Ys ONPCACICHUA BU10B IBUKCHUA.

Ocnoenvie mepmunsl no pazoeny: llonstue nuxenus. Ilpumeps! nemwkenuit puryp. Cummerpus guryp. OceBasi CHMMETpHUsS U apajlieNbHbINA nepeHoc. [loBopot
U IeHTpaibHas cummerpus. [loctpoenne o0pa3oB TOUEK, OTPE3KOB, TPEYTOJIBHUKOB IMPH CHUMMETPUSIX, TApAITIETbHOM IIepeHOCE, TOBOPOTE.
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V. 06 akcuomax reoMeTpHuu.

becena 06 akcnoMax reoMeTpu.

®  3Hamb: AKCHUOMBI, CBA3AHHBIC C MPAMBIMU U INIOCKOCTBIO; aKCUOMBI, CBA3aHHBIC C IIOHATUCM HAJIOXKCHUS U PAaBCHCTBA (I)I/Ipr

¢ ymemb: PCIIATh INIAHUMCETPUUCCKUC 3a/1a4H, CBA3AHHBIC C aKCUOMAaMMU.

VI. HauyajnbHble CBeAeHUsI U3 CTEPeOMETPHH.

[Ipenmer crepeomerpun. I'eomerprdeckue Tena 1 MOBEPXHOCTH. MHOIOIpaHHUKU: [IPU3Ma, apaulelenune], NupaMuaa, (GopMybl sl BBIYUCIECHUS UX 00bEMOB. Tena
Y TIOBEPXHOCTHU BpAIICHU: HWINHIAD, KOHYC, cdepa, map, GOpMyIbl JUI BEIYUCICHUS UX IUIOMAAeH TOBEPXHOCTEH  00BEMOB.

® 3Hamb: TIOHATUS IIPU3MBI, ITAPAJUICIICIIAIICIA, KOHYCA, ITMPpaAMUIbl, IUJIIUHIPA, C(bepbl, mrapa 1 ux CBOﬁCTB;
® ymemsp: PCIIATH HpOCTCﬁHIHC IIAaHUMETPUYICCKHUEC 3a1d4X B IIPOCTPAHCTBC.

OcHogenvle mepmunsl no pazoeny: llpusma, napannenenumnes], KOHyC, IUpamMuIa, MUIKHADP, chepa, map.

IloBTOpenne. Pemenne 3agay.
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3. TemaTuuyeckoe NJIAHUPOBAHUE

Kon-60

Kon-60 KOHmMPOJ1bHblX

Kon-60 3auemos

Ne Pazoen npozpammot pabom no pazoeny uemeepmob
uacog
1 Bexkrtopsl. MeTon koopauHar. 20 1 1 2
2 CoOTHOIIIEHUSI MEXKIY CTOPOHAMH M yIIIaMH TPeyroyibHuKa. CKalsipHOe
TPOU3BECHHUE BEKTOPOB. 12 1 1 2
3 JlmHa OKpY>KHOCTH M TUIOIIAb KpyTa. 12 1 1 3
4 JBr>keHUs. 12 - 1
5 00 akcroMax TEOMETPHH. 2
6 HauansHbie cBeIeHNUS U3 CTEPECOMETPHH. 2
7 IToBTOpenue. 10 2 4
Hmozo: 70 5 4
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KanengapHo-remaTu4eckoe njiaHUpPOBaHUe

Ipuioxkenue

Hama
Haumenoeanue Kon- dnemenmui nposeoenus
Tun Dnemenmol cooeprcanusn Tpebosanus k yposnio Buo xon- JHom.3a- oK
Ne paszoena Tema ypoka 60 « p . HOOZOMOGKH 06 " 0on-nozo oan yp
npozpammve wacos | YPOKA obpazoeanus 0020mo6Ku 00y awuxca pons codeprcanun anue nian daxm
Beonnoe 2
MOBTOpPEHHE
1 MHOroyroJibHUKH 1 KY MHOT'OYTOJIbHUK, 3JIEMEHTBI -3HaTh CBOWCTBA OCHOBHBIX DO [1], hopmysl,
(ompenenenue, MHOTOYTOJIbHHKA, CBOHCTBA, YeTHIPEXyTrOJIbHUKOB; WP 3a7aHus B
CBOMWCTBa, (OPMYJIBI IUIOIIA/(b MHOTOYTOJIbHUKA -3HaTh (POPMYJIbI TLIOIIACH; TeTpaau
IUIoIA el ). -YMeTb CTPOUTh MHOTOYTOJIbHUKH H TI0
IMoBTopenue. Yetsipe YepTexy OIPEeNITh HX CBOHCTBA
3aMeyaTelIbHbIE TOUKH
TPEYronbHHUKa
2 OKpy>KHOCTb, DIeMeHTHI | 1 Ky OKPYXHOCTb, PaIlyC U TUAMETP -yMETb CTPOUTH BIHCAHHBIE U DO [1], HauYepTUTh
OKPY/KHOCTH. OKPY’KHOCTH, IEHTP BIUCAaHHOH U OIHCaHHbIE OKPYKHOCTH; BIIMCAHHYIO U
Briucannas u OIUCAHHOH OKPYXHOCTH, -3HATh 3JIEMEHTbI OKPYKHOCTH; 4191 OIUCAHHYIO
OIHCaHHAs rpagycHas Mepa IeHTPaIbHBIX U -pa3Iu4aTh [EHTPAIbHbIC H BIUCAHHEBIC OKPYKHOCTB
OKPY’KHOCTb. Bujtb BIIMCAHHBIX YIJIOB YLIIBI BOKpPYT
YTJIOB. TPEYronbHUKa
I Bekropst 9
3-4 IonsTue BexTOpa. 2 KY OIpeJIeTIEHUE BEKTOPA, BUIbI -yMeTb u300paxatb, 0003Hauats Bektop, | DO [1], 1.76-78,
IToBTOpenue. VY3UM | BeKTOpOB, JUIMHA BEKTOPA HYJEBOH BEKTOD; cTp.213?1-6 Ne742, 743,
Bnucannas n -3HaTh BUJIbI BEKTOPOB UPJ 746, 749, 751
OIHCAHHAs OKPYKHOCTU
5-7 Crnoxenune u 3 KY BEKTOP, OIEPALUHU CI0KEHUSA U -yYMETb IIPAKTUYECKU CKIIAJbIBATD U DO [1], YMK XKusas m.79-82,
BBIYMTaHHUE BEKTOPOB. YOHM | BblYMTaHUS BEKTOPOB BBIYMTATH JIBA BEKTOPA, CKJIA/IbIBATh ctp.213?7-13 | mMaremaruka Ne754, 757,
IToBTopenue.Bniucanna VII3Y HECKOJIbKO BEKTOPOB 4191 761, 763, 765
I 1 OLIHCAHHAs
OKPYKHOCTH
8 YMHOXeHue BekTopa Ha | 1 YOHM | BekrTop, NpaBUIIO YMHOXXEHUS -yMETh CTPOUTH NMPOU3BE/ICHUE BEKTOpPA DO [1], .83, 85,
YHCJIO. BEKTOPOB, CPEHsA INHUS HAa 4YHCII0; cTp.213?14-20 Ne777, 780
IToBTopenue.Bnincanna Tparneunu -YMETh CTPOUTH CPEIHIOIO JIMHUIO 4191
51 1 OIMCAHHAs Tpanenuu
OKPYKHOCTU
9-11 Pemenue 3anay. 3 KY MIPABUJIO CJIOXKEHUS M BBIYUTAHUS -yMETh Ha YEPTEXKE M0KA3bIBATH CYMMY, DO [1], .84, Ne781,
YII3Y BEKTOPOB, NIPAaBUJIO YMHOKEHHS Pa3HOCTB, TPOU3BEACHUE BEKTOPOB; 2191 783, 785
VY3UM | BekTOpoB -yMeTb IPUMEHATH 9TH MIPaBUIa IpU
pELICHUH 3334
11 Merton koopaunat | IloBTopenue.Bnucanna 11
51 1 OIIMCAHHAs
OKPYKHOCTH
12-13 KoopauHatel BekTopa. 2 KY KOOPJMHAThI BEKTOpA, KOOPJMHATBL | -yMETh HAXOAUTh KOOPJMHATHI BEKTOPA DO [1], YMK XKubast 1.86,87,

25




IToBTOpenue. YOHM | pe3ynbTaToB omeparuii Hag TI0 €r0 Pa3IoKeHHIO H Ha000pOT; cTp.249 ?1-8 | Maremarmxa Ne912, 914,
YeThIpexyronsHUKN
BEKTOPaMH, KOJUTMHEAPHBIE -YMETh ONPEEIATh KOOPJHHATHL 4191 919, 921
BEKTOpa PE3yJIbTaTOB CIOXKEHHs, BBIYUTAHMS,
MHOXKCHHSI Ha YHCIIO
Y CP[2], C-1
14 Pemenue 3anay. 1 KY KOOP/JIMHAThI BEKTOpA, KOOPJIUHATBI | -yMETb IPUMEHSATh 3HaHus npu petennn | PO [1], YMK Xusas 1n.86,87,
IToBTOpenue. pe3yNbTaTOB ONEpaLui Haf 3a7a4 B KOMILIEKCE 2191 MaTeMaTHKa Ne923, 925,
YeTblpexyrolbHUKN BEKTOpaMH 926
Hama
Haumenosanue Kon- Dnemenmoi nposedenus
Tun dnemenmot cooeprcanusn Tpebosanus K ypoenio Buo kon- Hom.3a- ypoka
M pasoeaa Tema ypoxa 60 oKa obpazoseanus no020mogxu odyuarwuxcs mpona don-1020 oanue
npozpammol wacos | P P v “ P cooepiricanusn naan paxm
15 KonTtponsnas pabota 1 -yMETb IPUMEHSATD MOTy4CHHbIC 3HAHUS [3], KP-1 IMoBt.1 85-87
Nel. B KOMIIIEKCE TIPH PEIICHHUH 3a/[a4 Ha
OIpeeIeHNE KOOPAUHAT BEKTOPA, Ha
OIIPE/ICICHNE BEKTOPA CYMMBI, Pa3HOCTH,
HPOM3BEICHUS
16-17 IIpocreiimue 3aga4n B 2 Ky paauyc-BeKTOp, KOOpAMHATa -YMETb ONPEIEIATh KOOPJHHATHL DO [1], m.88,89,
KOOpJMHATaX. YII3Y BEKTOpPa, METO]] KOOP/MHAT, pasnyc-BeKTOpa; ctp.249 ? 9-13 Ne930, 932,
KOOpJIMHATa CEePeIMHbI OTPE3Ka, -yMETh HaXOJUTh KOOPJIMHAThI BEKTOpa 4191 935, 939,
JUIMHA BEKTOPA, PACCTOSTHUE MEKAY | 4Yepe3 KOOPAMHATBI €TO Hayana U KOHIIA; HPK 938,941,
JIByMS TOYKaMH - YMETb BBIYMCIIATH JJIMHY BEKTOpaA MO CP[2], C-2 948, 951

€ro KoopaAuHaTaM, KOOPAUHATHL
CEpE€ANHBI OTPE3KA U PACCTOAHUEC MEKITY
JABYMs TOYKaMU
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18 YpaBHeHHE 1 Y3UM | ypaBHEHHE OKPYXKHOCTH -3HATh YPaBHEHUE OKPYKHOCTH; DO [1], YMK XKusas m.91, Ne961,
OKPYKHOCTH. -yMETh pelIaTh 337a41 Ha IPUMEHEHNE cTp.249 ? MaTeMaTHKa 963, 966
thopmyItbl 16,17
P
19 YpaBHeHUE NPSIMOH. 1 YOHM | ypaBHeHue npsmoit -3HaTh YpaBHEHHE MPSIMOH; DO [1], YMK Xubas .92, Ne973,
-yMETh pellaTh 3a7a4y Ha IPUMEHEHNE cTp.249 ? 18- | MaTemaruka 975, 976
hopmys 21
50910
CP[2],C-3
20-21 Pemenue 3anay. 2 KY YpaBHEHHE OKPYKHOCTHU U MPSIMON -3HATh YPaBHEHUS OKPYKHOCTH U (0] Ne967, 970,
VII3Y MIPSIMOH; nea 978, 979
-yMETh pelaTh 3a1a41 NPK
22 KouTtponbHas pabora 1 -yMETh pellaTh MpocTerIne 3a1a4u B [3], KP-2 IoBT.188-92
Ne2. KOOpAMHATAX;
-yMETb peluaTh 3a1a4y Ha COCTABICHUN
yYpaBHEHUH OKPYXKHOCTH U IPSIMOI
1 CoorHomnreHne 12
MEX/ly CTOPOHAMHU
U yriaMu
23-25 TPCYTroNbHUKA CuHyc, KOCHHYC, 3 KY €/IMHUYHAsI T10JTyOKPY>KHOCTb, -3HaTh ONpE/IE/IeHHE OCHOBHBIX O [1], n.93-95,
TaHI'eHC YIJIa. YOHM | 0CHOBHOE TPUTOHOMETPUYECKOE TPUTOHOMETPUYCCKUX QYHKIMHA 1 HX ctp.271 ? 1-6 Nel013,
VY3UM | ToxzmecTBO, GOpMyIbI IPUBEICHHS | CBOWCTBA; 21910 1015, 1018,
-yMETh pellaTh 3a7a4y Ha IPUMEHEHNE CP[2],C-4 1019
(hopMyITBI 17T BEIYHCIICHHS! KOOPAHHAT
TOYKH
26 [Tnomans 1 YOHM | teopema o miomaau -YMeTb BBIBOJUTH (POPMYJTY IIOIIA 1 DO [1], .96, Ne1021,
TPEYroJIbHUKA. TpeyronbHUKa, (OpMyIIa INIOMAAN | TPEYTOIbHUKA; cTp.271?7 1024
-yMeTb IPUMEHATH (hOPMYITy IIPH 41910
pCIICHUH 331a4
27 Teopema cuHyCOB. 1 YOC3 TeOopeMa CHHYCOB -3HATh TEOPEMY CUHYCOB U YMETb DO [1], .97, Ne1027
pelaTth 3aJa4y Ha €€ IpUMEeHeHNe cTp.271 78
50910
Hama
Haumenoeanue Kon- Inemenmot nposedenus
Tun Dnemenmoi cooepirrcanusn Tpebosanus K yposnio Buo xon- Hom.3a- oKa
Ne paszoena Tema ypoka 60 " p " HOOPOMOGKH 06 " 00n-1n0z0 oan yp
npozpammb wacoe | YPOK4 oopazoeanus 0020mo6KU 00yuaowuxca ipons codeprcanun anue naan daxm
28 Teopema KOCHHYCOB. 1 KY TeopeMa KOCUHYCOB -3HaTh BBIBOJ (HOPMYJIbI; DO [1], 00001eHHas .98,
-YMeTb IPUMEHSATH (OPMYITy IIPH ctp.271 79 TeopeMa Ne1025(a,6)
peuieHny 3agad 21910 IMucaropa
CP[2], C-5
29-33 Pemenne 5 KY TeOopeMa CHHYCOB, TEOpeMa -yMETh HaXOJUTh BCE LIECTb JIEMEHTOB DO [1], YMK Kusas .99, 100,
TPEYrOJIbHUKOB. VY3UM | xocuHycOB TPEYroNbHUKA [0 KAKUM-HHOYIb TPeM cTp.217? 10 | maremartuka, Nel025,
YOHM JIaHHBIM 3JIEMEHTaM, OIPEACIIAIOIUM nea 3a/1a4u Ha 1030, 1028
YII3Y TPEYTOJILHUK HPK peuienne
CP[2], C-6 TPEYrOJIbHUKA
34 KouTtponbHas pabora 1 -yMETh IIPUMEHSATh TEOPEMY CUHYCOB U [3], KP-3 IoBT.1M99-
Ne3. TEOpeMY KOCHHYCOB B KOMILJIEKCE ITPU 100

peleHuu 3aaaqd
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v JmHa OKpYKHOCTH 12
U IUIOIIAIb Kpyra
IToBTOpeHue.
35-36 IIpaBunbHbIE 2 KY MPaBUIbHBIA MHOTOYTOJIbHUK, -YMETb BBIUUCIIATH YTOJI HPaBUIBHOTO DO [1], 1m.105-107,
MHOT'OYTOJIbHUKH. YOC3 BIIMCAHHAS U ONMCAHHas MHOTOYTOJIBHHKA 110 hopMmyIe; ctp.290? 1-4 Nel081,
OKPYKXHOCTb -yYMETh BIIUCHIBATH OKPYKHOCTb B 21910 1084, 1085
MPaBUIIbHBIA MHOTOYTOJIbHUK U HPK
ONMCHIBATh
37-42 Haxoxnaenue cTopon 6 Ky IUIOLIA b IPaBUIBHOTO -yMETh pellaTh 3a7a41 Ha IPUMEHEHNE DO [1], YMK XKusas 108, 109,
MIPaBUIIBHOTO VII3Y MHOI'OYTOJIbHUKA, €r0 CTOPOHA, tdhopmy 3aBucuMocTH Mexay R, r, ay; cTp.29075-7 MaTeMaTHKa, Nel087,
MHOT'OYTOJIbHUKA Yepe3 YOHM | nepumerp, pafuychl BIUCAHHOH U -yMETb CTPOUTH NPaBUIIbHBIE 21910 3a7a4y Ha 1088, 1091,
paauychl OIUCAHHON 1 V3UM | ommcaHHOH OKpyKHOCTEH MHOT'OYTOJIBHUKH CP[2], C-7 MOCTPOEHUE 1094, 1096
BIIHCAHHOM VIIK3Y
OKPY>KHOCTEHI.
43-45 JlnuHa OKpy>KHOCTH U 3 Ky JUIMHA OKPY>KHOCTH, TUIOLIAMb -3HaTh (OPMYIIBI ISl BEIYUCIICHUS DO [1], YMK XKusas m.110-112,
UIOLIAIb KpyTa. YII3Y Kpyra, IUIoLajib KpyroBoro JUIMHBI OKPYXHOCTH ¥ TUIOLIAJIM KPYTa; ctp.290? 8-12 | mMaTemaruka Nel102,
YOC3 ceKTopa -yMeTb BEIBOJHUTH (h)OPMYIIEI H PEIIaTh WP 1105, 1110,
3aJ]a4M Ha UX IPUMEHEHUE CP[2], C-8 1114, 1120
46 KouTtponbHas pabota 1 -yMETh pellaTh 3aJa4y Ha 3aBUCUMOCTH [3], KP-4 IoBt.1110-
N4, Mexay R, 1, ay; 112
-yMeTb pelaTh 3aJa4H, UCHOIb3Ys
(hopMyITBI ITTMHBI OKPY)KHOCTB, TIJIOIIA N
KpyTra ¥ KpyroBOro CEeKTopa
\% JIBrxeHus 12
IToBTOpenue.
YeThIpexyronbHuK
47 u TlonsiTue nBYKEHUS. 1 YOHM | otoOpaxeHue MI0CKOCTH Ha cels -3HATH , UTO SIBISICTCS TBUKCHHEM DO [1], YMK Xusas m113, 114,
IJIOCKOCTH c1p.30371 MaTeMaTHKa
50910
48-49 Cummerpus. 2 KY oceBast U LIEHTpaJIbHasi CHMMETPHS -3HaTh KAKOE OTOOpaXKeHHEe Ha DO [1], YMK Xuas n.114,115,
VII3Y IUIOCKOCTH SIBJISI€TCS OCEBOM ctp.303 72-13 | mMaTemaruka Nel149,
CUMMETpHEH, a KaKoe LIeHTPaIbHOI CP[2], C-9 1151, 1153
50-53 [MapannensHblit 4 KY napauleNIbHbIA nepeHoc -3HaTh CBOWCTBA MapaljIeNbHOro DO [1], YMK XKubas n.116,
TIEPEHOC. YII3Y NepeHoca; ctp.303 714,15 maremartuxa Nell63, 1165
YOHM -YMeTb CTPOUTH QUTYPHI IPU 4191
YOC3 rapaulelIbHOM NEPEHOCE Ha BEKTOP d .
Jama
Haumenoeanue Kon- Inemenmot nposedenus
Tun Dnemenmol cooeprcanusn Tpebosanus K yposnio Buo kou- Hom.3a- oKa
No pazoena Tema ypoka 60 5 N 5 0on-nozo 0 Yb
npozpammol wacoe YPOKa oopaszoeanusn noo2omoeKu ooyuarouwiuxca mpoia codepofcanuﬂ anue naan ¢al<m
54-57 IToBopor. 4 KY NIOBOPOT -YMeTb CTPOUTH (DUTYPHI IPH IOBOPOTE DO [1], YMK Xubas n.117,
YOC3 Ha yron «a ctp.303?16,17| MaTemaruka Nel167,
VIIK3Y 50910 1169, 1170
Y3UM CP[2], C-10
58 KouTtponsnas pabora 1 -yMeTb CTPOUTH (QUTYPHI IPU [3], KP-5 YMK Kusas IMoBr.m117
NoS. HapauIeIbHOM IIEPEHOCE U TOBOPOTE MaTeMaTHKa
Hrorosoe 10

MIOBTOpEHHE Kypca
reoMeTpHu 8
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59-60

61-63

64-67

68

Kiacca

006 axcuomax KY aKCHOMBI IUIAHUMETPUHI -3HaTh Bce 00 aKCHOMaX ITAaHUMETPUH DO [1], KOHCIEKT
IUIaHUMETPHUH. VIIK3Y 2191
Pemenue 3anau B KY KOOPJHMHATHI BEKTOPA, METOJ -yMETh HaXOJUTh KOOPJHHATHI BEKTOpA DO [1], YMK XKusas m.88,89
KOOpJMHATaX. YOC3 KOOpJMHAT Yyepe3 KOOPANWHATHI €ro Hayalla i KOHLIA; 4191 MaTeMaTHKa

- YMETh BBIUUCIIATH JUIMHY BEKTOPA IO HPK

€ro KOOpAUHATaM, KOOPAUHATEI

CepeaMHbl OTPE3KA U PACCTOSIHUE MEKTY

JIBYMs TOUKaMHU
Teopembl CHHYCOB 1 KY TEOpeMa CUHYCOB, TeOpeMa - YMETb HaXOAUTb BCE HIIEMEHTBI DO [1], 1.99,100
KOCHHYCOB. YII3Y KOCHHYCOB TPEYrobHUKA [0 KAKUM-HHOYIb TPEM 4191

JTAHHBIM 9JIEMEHTAM, OTPEICISIIOIIIM
TPEYTOIbHUK

Hrtorosast mpoBepodHas
pabora.

-yMeTb IPUMEHSATH BCE MOTyICHHBIC
3HAHUA 32 Kypc FeoMeTpHH 9 Kiacca

Ypoxku Ne69, 70 pesepBHBIC
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YueOHO-MeTOANYECKOE 00ecTIeueHne

1. Ilpunoxenue k razere «1 ceHTa0psa» -MaTemaTnka

2. JlupakTrudeckue pa3gaTouHble MaTepHaibl 0 TEOMETPUH 115 9 Kitacca,

3. Caiit munHCcTEepCcTBa 00pazoBanus PD: http://www/informika.ru; http:/www.ed.gov.ru;
4. Ypoxu B MHaTepHeTe: http://teacher.fio.ru

5. HoBsle TexHoNOTHH B 00pa3zoBanuu: http://edu.secna.ru

Nk wb
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OcHOBHAA VUEOHO-METOANYECCKAS JIUTEPATYPA

[Ipumepnas mporpamma o011e00pa30BaTENbHBIX YUPEKACHUN MO0 TeOMETpUU 7—9 KIIacChl, K Y4eOHOMY KOMIUIEKCY Ml 7-9 KiaccoB (aBTOPHI
JI.C. Aranacsin, B.®. Byry3os, C.B. Kagomues u ap., coctaBurens T.A. Bypmuctposa — M: «lIpocsemenue», 2008 — M: «IIpocemienue»,
2016. —c. 19-21).

T'eomerpus: yueO, mius 7—9 k. / [JI. C. Aranacsn, B. @. Byry3os, C. B. Kagomues u ap.]. — M.: IIpocsemmenne, 2016.

Pab. Terpanp k yuebnuky «l'eomerpus 7—9 xm» [JI. C. Aranacsu, B. ®. byry3os, C. B. Kagommes u ap.]., 2017

OrneHka KayecTBa MOATOTOBKH BBIMTYCKHUKOB OCHOBHOM 11kouibl o MaTemaruke/ I'.B.Jlopodees u ap.— M.: Ipoda, 2017.

Nzyuenune reometpun B 7, 8, 9 kiaccax: meTon, pekomeHaanuu: ka. aus yautens / [JI.C. AranacsH, B.®. byty3os, FO.A. I'ma3koB u ap.]. - M.:
ITpocsemenue, 2016.

I'yces B. A. T'eomerpus: nunakt. matepuans A 9 kii. / B.A. I'yces, A.W. Measuuk. — M.: [IpocBenienue, 2017.

3uB B.I'. 'eomerpus: Aunakr. matepuanst g 9 ki. / B.I'. 3us, B.M. Meiinep. — M.: IIpocsemienue, 2017.

I"aBpunosa H.®. [Toypounsie pazpaboTtku no reomerpu. 9 kinacc. M.: BAKO, 2017 — (B noMo1ip HIKOJIbHOMY YUYHUTENIO)
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