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PaGouass mporpamMma 1o TeoMeTpwH s ydammxcs 9 Kiacca cocTaBlieHa B COOTBeTcTBHH ¢ DenepaibHbIM TOCYAApCTBEHHBIM
00pa3oBaTeNbHbIM CTaHIAPTOM OCHOBHOI'O 0011ero o0pa3zoBaHHsl BTOPOTO MOKOJICHUS, YTBEPKIEHHOTO MpHUKkazoM MuHucTepcTBa 00pa3oBaHusl U
Hayku Poccuiickoit @enepammu ot 17.12.2010 Ne 1897, denepanbubiM 3akoHoM oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, Ha ocHoBe nocobusi «Il'eomerpus. COOpHUK pabouyux MmporpamMM. 7-9 kimaccel: mocoOue A yuuTened o01eo0pa3oBaTeIbHBIX
opraam3anuii/[coct. T.A. BypmucrpoBa]. — 5-¢ m3a.,— M.: Ilpocsemenne, 2019». k yueOHuky «['eomerpus 7-9 xmacc», A.B. Iloropenosa, M:
IIpocsemenue, 2019.

JlanHast yueOHasi mporpaMMa TOJHOCTBIO OTpa)kaeT 0a30BBId YpPOBEHb IOATOTOBKH IIKOJBHUKOB IO pasaenaM mporpammbl. OnHa
KOHKPETH3UPYET coiepKaHue TeM 00pa30oBaTeIbHOTO CTaHapTa U 1aeT MpUMEpHOe pacipeesieHne y4eOHbIX YacoB M0 pasjienaM Kypca.

ILnanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeaAMeTa, Kypcea.

I/IsyquI/Ie MaTeMaTUKHA B OCHOBHOM IITIKOJIC Jac€T BO3MOXXHOCTbD O6y‘IaIOH_II/IMC$I AOCTHUYD CICAYIOIIUX PE3YJIbTATOB PA3BUTH:
B anyHOCTHOM HalnpaBJICHUU:

1) YMEHHE SICHO, TOYHO, I'PAMOTHO H3JIaraTb CBOM MBICIM B YCTHOM M NHMCBMEHHOM pe4M, NOHMMAThb CMBICI IIOCTaBICHHOM 3ajayd,
BBICTPAMBATh aPryMEHTALNIO, IPUBOIUTE IPUMEPHI U KOHTPIPUMEPHI;
2) KPUTUYHOCTh MBIIUIEHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIMYATh TUIOTE3Y OT (aKTa;
3) IIpe/ICTaBICHNE O MaTEMaTHYECKON HayKe Kak c(epe 4eI0BEeUeCcKOl AesITeNbHOCTH, 00 3Tanax ee pa3BUTHs, O €€ 3HAUMMOCTH JJIsl pa3BUTUS
LMBUJIN3ALUY;
4) KpEaTUBHOCTh MBILIUICHUS, THUIIUATUBA, HAXO{YMBOCTh, AKTUBHOCTb IIPH PELIEHUN MAaTEMaTUYECKHUX 3a/1a4;
5) YMEHHUE KOHTPOJIMPOBATh MPOLIECC U PE3yNIbTaT yueOHON MaTeMaTHu4ecKol e TeIbHOCTH;
6) CIOCOOHOCTH K IMOLIMOHAJILHOMY BOCIIPUSTHIO MaTEMaTHUECKUX OOBEKTOB, 3a]1a4, PEILIEHUH, pacCyXACHUIA;
B meranpeaMeTHOM HanpaBJICHUM:
1) NepBOHAYaJIbHbIE MpPEICTaBICHUsI 00 UAESIX M O METOJaX MaTeMaTHKU KaKk 00 YHHBEpPCAJIbHOM SI3bIKE HAyKH U TEXHUKH, O CPEICTBE
MOJEJINPOBAHUS SABJICHUN U IIPOLIECCOB;
2) YMEHHE BUJIETh MAaTEMAaTUUYECKYIO 337auy B KOHTEKCTE MTPOOJIEMHON CUTYallH B IPYTUX AUCHUILIMHAX, B OKPYKatoIleH KU3HU;
3) YMEHHUE HAaXOAUTh B PA3IMUHBIX UCTOYHHUKAX MHPOPMALINIO, HEOOXOAUMYIO Ul PEIIeHUs] MaTeMaTHYeCKUX MpoOJeM, U MPEICTaBIATh €€ B
NOHATHOU (opMe; MPUHUMATD PELICHUE B YCIOBUSIX HEMOIHOM U M30BITOYHOM, TOUHON M BEPOSATHOCTHON MH(OpMAaIiH;
4) YMEHHE TOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEACTBA HATJIAIHOCTH JUISl WIUTFOCTPAllMU, HHTEPIIPETAlUN, apTYMEHTALlUH;
5) YMEHUE BBIJBUTaTh TUIIOTE3bI IPU PELICHUH YUeOHBIX 3a/1a4 U TOHUMATh HEOOXOIMMOCTh UX NMPOBEPKH;
6) YMEHHE MPUMEHITh UHITYKTUBHBIE U JAETYKTUBHBIE CIIOCOOBI pacCyKI€HUH, BUJIETh PAa3JINYHbIE CTPATETUH PELIEHUs 3a/1a4;
7) [IOHUMaHUE CYIIHOCTH aITOPUTMUYECKUX IIPEANUCAHUN U YMEHUE JEHCTBOBATh B COOTBETCTBUU C IIPEMJIOKEHHBIM AJITOPUTMOM;
8) YMEHHE CaMOCTOSITEIbHO CTaBUTh 1I€TH, BBIOMPATh M CO3/1aBaTh AJITOPUTMBI JJIs PELIEHUs] y4eOHBIX MaTeMaTHUYECKUX pooIem;
9) yMEHUE IUIaHUPOBATh U OCYILECTBIIATH IEATEIbHOCTD, HAIIPABICHHYIO HA PELICHUE 3a/1a4 UCCIIEN0BATEIBCKOI0 XapaKkTepa;

B npeamMeTHOM HanpaBJIeHUM:
[IpenmMeTHBIM pe3yIbTaTOM U3YyUEHHSI Kypca SBISIeTCsl CPOPMHUPOBAHHOCTH CIEAYIOINX YMEHUI:



1)
2)
3)
4)
5)
6)

II0JIB30BaThCs FEOMETPUYECKHUM SI3BIKOM JUISI ONMCAHUS IIPEIMETOB OKPYIKAIOIEr0 MUPA;

pacrio3HaBaTh reOMETpHUECKUE (PUTypBl, pa3IMyaTh UX B3aUMHOE PacIlOIOKEHUE;

n300paXkaTh reOMETPUIECKUE (PUTYPHI; BBIMOJIHATH YEPTEKHU 1O YCIOBUIO 3aaui; OCYLIECTBIIATH Tpeodpa3oBanus GUryp;
pacrio3HaBaTh Ha YepTEXax, MOJIEJIAX U B OKpy»Karollel 00CTaHOBKE OCHOBHbIE IPOCTPAHCTBEHHbBIE TeJa, N300paXkaTh UX;
BBIYMCIIATH 3HAYEHUSI TCOMETPUYECKUX BEIUYMH;

pelaTh reOMeTpUUECKUe 3a/1a41, ONUPAsACh Ha U3yUYEHHbIE CBOMCTBA (PUT'YP U OTHOLIEHUN MEXKIY HUMHU, IPUMEHSS JONOJHUTEIbHbIE

HOCTPOCHHUS, ANTeOpPandecKUid U MPOCTEHIINI TPUTOHOMETPUYECKHIA anmapar, COOOpaKeHUsI CHMMETPHH;

7)
8)

1)
2)
3)
4)
5)

1)
2)
3)
4)

5)
6)
7)

1)
2)
3)

IIPOBOAMTH JOKA3aTENIbHBIE PACCYKACHUS IIPU PELICHUH 33144, UCII0JIb3YSI U3BECTHBIE TEOPEMBI,

peiars NpoCTEeHIINE INIAHUMETPUYECKHE 3aja4X B IIPOCTPAHCTBE.

Hcnonb3oBaTh NpHOOPETEHHbIC 3HAHUA M YMEHHUSI B IPAKTHYECKOM JeATeJbHOCTH U NOBCEAHECBHOM KU3HM JJIS:
Onucanus peanbHbIX CUTYyallUi Ha SI3bIKE T€OMETPUU;

PacueToB, BKJIIOUAIOUIMX MPOCTEHIINE TPUTOHOMETPHUECKUE (POPMYIIBI;

Pemennst reomeTpryecKkux 3aaa4d ¢ UCIOJIb30BAHNEM TPUTOHOMETPHH;

Penenust npakTuyeckux 3a/a4, CBA3aHHBIX C HAXOXKJAECHUEM I'€OMETPUUECKUX BEJIMYMH ;

ITocTpoeHnii ¢ TOMOIIBIO TEOMETPUYECKUX UHCTPYMEHTOB.

IInanupyemsle pe3yJibTaThl H3YyUeHHs] Kypca reoMeTpuHu B 8 KJacce

Harasanasi reomerpust

OOyuaronuiics Hay4uTCs:

pacro3HaBaTh Ha YepTekax, PUCYHKaX, MOACTSIX U B OKPY)KAIOIIEM MHPE IJIOCKHE M MTPOCTPAHCTBEHHBIE T€OMETPHUYECKHE (DUTYPHI;
pacrio3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJIBHOTO MapaliesenuIe/a;

OTIPEIENIATH TIO0 JIMHEHHBIM pa3MepaM pa3BEPTKH (HUTYpPHI TUHEHHBIE pa3Mephl caMoil GUTypsl B HA000POT;

BBIUUCIIATh 00BEM MPSAMOYTOJILHOTO Napaiesienune/a.

OOyuaromuiics MOJIy4uT BO3MOKHOCTD:

BBIYUCIIATH 00BbEMBI IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpP, COCTABIEHHBIX U3 MPSIMOYTOJIbHBIX MapajiesIenuIe/10B;
yIIIyOUTh ¥ pa3BUTh NMPEICTABIECHHUS O POCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax;

PUMEHSTH MTOHATHE PA3BEPTKH IS BBITOTHEHHUS TPAKTUYECKUX PacUIETOB.
I'eomerpuuyeckue purypsl

OO6yuaromuiics Hay4YuTCs:

MIOJIb30BAThCS S3bIKOM T€OMETPUHU JJISl ONMCAHUS IPEAMETOB OKPY/KAIOIIET0 MUPa U UX B3aUMHOT'O PACHOJI0KEHHUS;

pacro3HaBaTh U 300pakaTh Ha YEPTEKaxX U PUCYHKAX TeOMeTpUUYecKre (GPUTYPHI U UX KOHPHUTYPAIIHH;

HaXO/UTh 3HAYCHHUS JUIMH JIMHEHHBIX 3J€MEHTOB (PUIyp M UX OTHOLIEHHS, IpagycHyto Mepy yrioB ot 0 1o 180°, mpumeHsis onpenesieHus,

CBOICTBa U MpHU3HAKU (PUTYDP U UX DJIEMEHTOB, OTHOIIEHUS (QUTYp (PaBEHCTBO, 101001€e, CAMMETPHUH, IOBOPOT, HapaiedbHbIN IEPEeHOC);

4)

OICpHUpOBaTh C HAYAJIIbHBIMU MMOHATHUAMU TPUTOHOMCTPHUU



Y BBITIOJHATD AJIEMEHTAPHBIE ONlepaiiy Ha/l QYHKIHUSIMHU YIIIOB;

5) pelaTh 3a1a4u Ha JJOKa3aTeJIbCTBO, ONUPAsCh HA U3yYEHHbIE CBOMCTBA (PUTYyp U OTHOIICHUN MEXAYy HUMH U MIPUMEHSS U3yUYEHHBIE METO/IbI
JI0Ka3aTeNbCTB;
6) pelIaTh HEeCIOXKHbIE 337]a4l Ha MOCTPOEHHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IOCTPOCHUSI C TOMOIIBIO IIUPKYIIS U JTMHEHKH;
7) pemaThs NpocTerime IIaHUMETPUUECKHE 3a]a4i B IIPOCTPAHCTBE.

OO0yuaromuiicst MOIYyYUT BO3MOKHOCTD:
8) OBJIAJICTh METOJIAMHU PEIICHUS 3a7a4 Ha BBIYMCICHUS M JOKA3aTEIbCTBA: METOJIOM OT MPOTUBHOTO, METOAOM TO00Ms, METOJOM Tiepedopa
BapHAHTOB U METOJIOM I'€OMETPUUECKUX MECT TOUEK;
9) MpUOOPECTH ONBIT MPUMEHEHHUS aNreOpanvyeckoro U TPUrOHOMETPUYECKOTO ammapara U WJed JBHXKEHHS MPU PEUICHUU T€OMETPUUYECKUX
3a/1ay;

10)  oBiageTh TPAIUIMOHHOW CXEMOM peIleHHs 33a/a4 Ha IOCTPOCHHE C TIOMOIIBIO IUPKYJIS M JIMHEHKH: aHaJIK3, IOCTPOCHUE, TOKA3aTeILCTBO U
UCCIIC/IOBaHUE;

11)  HayuyHWThCS pelaTh 33/1a4M Ha MOCTPOCHHE METOJIOM I'EOMETPUUECKOr0 MECTa TOUYEK U METOIOM MOJ00HS;

12)  npuOOpEcTH OMBIT UCCIIETOBAHMS CBOMCTB IUNIAHUMETPUYECKHX (DUTYp C MOMOIIBI0 KOMITBIOTEPHBIX IPOrPaMM.

N3mepenne reoMeTpuyecKuX BeJTHYHH
OOyuaromuiics Hay4YuTCs:

1) HCIOJIb30BaTh CBOMCTBA U3MEPEHUs JUIMH, TUIOINAAEH U YIJIOB NP PELICHUHU 33/1a4 Ha HAXO0XKJIEHUE JJIMHBI OTPEe3Ka, JUIMHBI OKPYKHOCTH,
JUTMHBI YT OKPY>KHOCTH, TPAyCHON MEpHI yIIia;

2) BBIUUCIIATh JUIMHBI JTMHEHHBIX 3JIEMEHTOB (UIYp M UX YIJIbI, UCMOJB3YS (POPMYJbl JUIMHBI OKPYXKHOCTH M JUIMHBI JYTU OKPY>KHOCTH,
dbopMyibl momaaeu guryp;

3) BBIUUCIIATH IJIOLIA/IA TPEYTOJIbHUKOB, MPSMOYTOJIbHUKOB, MTapaJlIeIorpaMMOB, Tpareluuii, KpyroB U CEKTOPOB;

4) BBIUUCIIATE JITHHY OKPYKHOCTH, JUTUHY IYTH OKPYKHOCTH;

5) pemaTh 3a/7aud Ha JI0Ka3aTelbCTBO C HMCIOJIb30BaHUEM (DOpMyI AJIMHBI OKPY>KHOCTH M JUIMHBI JYT'M OKPY)XKHOCTH, (opMyN IJoInanen
duryp;

6) pemaTh MpakTUYECKUe 3ajjaud, CBSI3aHHbIC C HAXOXKAECHUEM T€OMETPHUECKUX BETUYMH (MCIOJB3Ysl IpU HEOOXOAMMOCTH CHPAaBOYHUKU U

TEXHUYECKHE CPE/ICTBA).
OOyuaromuiics MOJIy4uT BO3MOKHOCTb:

7) BBIYUCIIATH IUIOMIAU (GUTYpP, COCTABICHHBIX U3 IBYX HJIU O0Jiee MPSMOYTOJIbHUKOB, NapaJuIeIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;
8) BBIUMCIIATH IUIOIIA MHOTOYTOJIbHUKOB, HCIIOJIB3YS] OTHOILIEHHS PAaBHOBEJIMKOCTH M PaBHOCOCTAaBJIEHHOCTH;
9) nproOpecTy OIBIT MPUMEHEHHs alredpanyeckoro M TPUTOHOMETPUUYECKOrO ammapara W WA JBIKEHHUS NpH pEHIeHUH 3aJad Ha

BBIYMCIICHHE TUIOMIAIEH MHOTOYTOJIbHUKOB.

Coaepxxanue padoueil mporpamMmabl.



B Kkypce yCIOBHO MOXHO BBIIENUTH CIEAYIOIIKME coaep)karenbHble JuHuu: «Harmsnnas reomerpus», «l'eomerpuueckue (GUIryps»,
«M3MepeHne reoMeTpUYEeCKUX BeInYuH», «KoopauHaTe», «BexTopbl», «JIlornka n MHOXkecTBa», «I'eOMeTpHs B HCTOPUYECKOM Pa3BUTHIY.

Marepuan, otHocsmmiics kK JsuHuUM «HarnmsgHas reomeTpusn» (3JIEMEHTHI HATJSAHOM CTEPEOMETPUH) CHOCOOCTBYET Pa3BUTHIO
IIPOCTPAHCTBEHHBIX NIPEICTABICHNUN yYaIlUXCs B PaMKaX U3Y4EHUs IIIaHUMETPHUH.

Conepxanne pasnenoB «I'eomerpuueckue ¢urypb» u «l3mepeHue reoMeTpHUECKUX BEITUYMH» HALECICHO Ha TMOITy4YeHHE KOHKPETHBIX
3HaHUM O reomMeTpuyeckor (urype Kak BakHEHIIed MaremMaTHYecKOW MOJENN Ui OMMCAHUs OKpyXkarouero mupa. CucreMaTHuecKoe U3yuyeHue
CBOWCTB T'€OMETPUYECKUX (UTYp TO3BOJIUT Pa3BUTh JIOTMUECKOE MBIIUICHHE W I0Ka3aTh MPUMEHEHHWE STHUX CBOMCTB IpU pEIICHUH 3a7ad
BBIUMCJIUTEIBHOIO U KOHCTPYKTUBHOT'O XapaKTePa, a TAKKE MPAKTUIECKUX.

Marepuan, OTHOCSIIMHCS K coaepxkareinbHbIM JuHUAM «KoopauHate» U «BekTopbl», B 3HAYMTENBbHOM cTeneHH Hecér B cebe
MEXIPEAMETHBIE 3HAaHUS, KOTOPbIE HAXOAAT IPUMEHEHNE KaK B Pa3JIMYHbIX MATEMATUUECKUX IUCLHUIUIMHAX, TAK U B CMEXHBIX IIPEAMETAX.

OcobeHHoCThIO0 JTMHUH «JIoTMKAa 1 MHOXECTBa» SIBISIETCS TO, YTO MPEACTABICHHBIA 37IeCh MaTepHall MPEHMYIIECTBEHHO W3Yy4YaeTcs MpH
pPacCMOTPEHUH Pa3JIMYHbIX BOMPOCOB Kypca. COOTBETCTBYIOIIUI MaTepuas HallelIeH Ha MaTeMaTHYecKoe pa3BUTHE ydalllMXcs, (OPMHUPOBAHUE Y
HUX YMEHHsI TOYHO, CKATO U SICHO U3JIaraTh MBICIIM B YCTHOM ¥ IMCbMEHHOM pEUHu.

JIuaus «l'eomeTpuss B MCTOPUYECKOM PpA3BUTUM» NpeAHA3HAyeHa Uil (OPMHUPOBAHUS MPEJACTABICHUI O TIeOMETpUH Kak YacTu
YeJI0BEYECKOU KYNbTYpBbI, 17151 OOIIET0 pa3BUTHS IIKOJBbHUKOB, AJI CO3AaHUS KYIbTYPHO-UCTOPUUECKON Cpeibl 00YUEeHHUS.

Harnsinnas reomerpus. HarmsiiHele mpencTaBiieHHst O INPOCTPAHCTBEHHBIX (urypax: KyO, mapajuienenunen, npusma, Nupamu-ia, map,
cdepa, konyc, nuinHap. M3o0paxkenue npoctpancTBeHHbIX Quryp. I[lpumepsr ceuennii. Muororpanuuku. [IpaBuinbHble MHOrorpanHuku. [Ipumepst
pa3BEPTOK MHOTOI'PAaHHUKOB, [IWJIMHAPA U KOHYCA.

[Tonsitue 06bEMa; enuHUIBI 00bEMA. OOBEM IPSIMOYTOJILHOTO MapajlieNenumesna, Kyoa.

I'eomerpuueckue ¢urypsl. [Ipsmeie u yriasl. Touka, npsmas, miaockocTb. OTpe3ok, ayd. Yroia. Buasl yrios. BepTukanbHble 1 CMEXHBIE
yribl. buccekrpuca yria.

[TapannensHble U nepecekaromyecs npsaMsle. Ilepnenaukynsapasie npsMelie. TeopeMbl 0 MapauIeNIbHOCTH U NEPIEHIUKYIIPHOCTH NMPSMBIX.
[lepnennukynsip u HaKIOHHas K npsiMoi. CepelMHHBIN MEPIEHIUKYIIAP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOICTBa OMCCEKTPUCHI yIJla M CEPEIUHHOIO MEPIEHIUKYIISIpa K OTPE3KY.

Tpeyronbauk. BeicoTa, mMennana, OuCCeKTpuca, CpelHss JUHUS TpeyrojbHUKa. PaBHOOEIpeHHbIE M PaBHOCTOPOHHHUE TPEYrOJIbHUKU;
CBOWCTBA M NMPU3HAKU paBHOOEAPEHHOI 0 TpeyroiabHUKa. [Ipu3Haku paBeHcTBa TpeyroabHUKOB. HepaBeHCTBO TpeyroabHuKa. COOTHOIIEHUS MEXK Iy
CTOPOHAMH U YIJIaMU TPEYTOJIbHUKA.

CymMma yrimoB TpeyroidbHHMKa. BremHume yriel TpeyroiapHuka. Teopema ®aneca. Ilomobmwe tpeyrompHukoB. IlpusHaku momoOus
TpeyroasHUKOB. Teopema [lugaropa. Cunyc, KOCHHYC, TAHT€HC, KOTAHT'€HC OCTPOTO yIJla MPSMOYTOJBHOTO TpeyroibHUKa U yriaoB oT 0 o 180°;
IIPUBEJICHUE K OCTPOMY yrIily. Pemienne npsMoyroiapHbIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOpPMYyIIBI, CBA3BIBAIOIINE
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OJJHOT'O M TOTO K€ yria. PerieHne TpeyroJpHUKOB: TEOpEMa KOCUHYCOB M TEOPEMA CUHYCOB. 3aMeuaTeIbHbIe
TOYKHU TPEYrOJbHHUKA.

YetsipéxyronbHuk. [lapamnenorpamm, ero cBoiicTBa U npusHaku. [IpsMOyroabHHUK, KBaaApaT, poMO, UX CBOWCTBA M MpHU3HAKH. Tpamenms,
CpENHsIs JINHUS TPAIlCAH.

MHoroyroiabsHHUK. Beimykiible MHOToyrojasHUKH. CymMMa YIIOB BBIITYKJIOTO MHOTOYToJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIBHUKH.



OxpyxHocTh U Kpyr. [lyra, xopaa. Cekrop, cermeHT. LleHTpanbHbI yros, BOMCaHHBIA YroJl, BEJIMYMHA BIMCAHHOIO yria. B3aumnoe
pacroIoXKeHUe MpsIMOM U OKPY)KHOCTH, IBYX OKpYyKHOCTeH. KacarenbHas M Cekyllas K OKPYKHOCTH, MX CBOWCTBA. BrucaHHbIE M ONMCaHHbIE
MHOIOYroJabHUKUA. OKpYKHOCTb, BIIMCAHHAs B TPEYrOJbHUK, U OKPYKHOCTb, OIIMCaHHas OKOJO TPEYrojbHUKA. BIHMCaHHbIE M OINKCaHHBIE
OKPY>KHOCTH IIPaBUJILHOTO MHOT'OYTOJIbHUKA.

I'eomerpuueckue npeoOpasoBanus. Ilonstue o paBeHctBe ¢uryp. IloHsaTne o JBWKEHHHM: OcCeBas W ILEHTpajbHas CHUMMETPUH,
napaeNbHbli iepeHoc, moBopoT. [loHsTue o nogobun Guryp 1 roMoTeTUH.

ITocTpoeHust ¢ MOMOIBIO LUPKYJISA U JUHEHKU. OCHOBHBIE 3a]]aul Ha ITOCTPOEHUE: JEJIEHNE OTPE3Ka NOIO0JIaM; IOCTPOEHUE YIJIa, PABHOTO
JAHHOMY; IIOCTPOCHHME TPEYTOJIbHUKA MO TPEM CTOPOHAM; IIOCTPOEHHE MEPHEHAMKYIsipa K MPsIMOM; MOCTPOCHHE OMCCEKTPHCHI Yria; AeJICHHUE
OTpE3Ka Ha N PaBHBIX YACTEH.

Pemienue 3a1a4 Ha BBIYMCIIEHUE, 0OKA3aTEILCTBO M IOCTPOEHUE C UCIIOJIb30BAHUEM CBOWCTB U3yYEHHBIX QUTYP.

N3mepenue reomerpudeckux Benu4uH. /inHa otpeska. Pac-crosgHue oT TOUkM 10 npsmMoil. PaccTossHre Mexly mapauiesIbHbIMU PSMBIMHU.

IlepumeTp MHOTOYTOJIbHUKA.

JlnvHa OKpY>KHOCTH, YUCJIO T; JJIMHA TyTH OKPYKHOCTH.

I'pangycHas mepa yria, COOTBETCTBUE MEX]y BEIMYMHON LEHTPAIBHOIO yIyla U JUIMHOM IyTH OKPY>KHOCTH.

[lonatne tuomaau mockux ¢uryp. PaBHococTaBnenHble u paBHOBenukue ¢urypel. [lmomane mnpsmoyronpHuka. [lmomamm
napajuleJorpaMMa, TpeyrojpHuka M Tpaneuuu. Ilnomane MHoroyrosmeHuka. I[lnomans kpyra u miomans cexkropa. COOTHOIIEHHE MEXIy
MJIOMIAIIMU TTOAOOHBIX (PUTYD.

Pemienue 3a1a4 Ha BBIYMCIICHUE U JOKA3aTEIbCTBO C UCIOIb30BAHUEM U3YUYEHHBIX (OPMYIL.

Koopaunatsl. YpaBaenue npsamoi. Koopannats! cepeaunsl orpe3ka. @opmysa pacCTOSHUSA MEXKIY ABYMs TOUYKaMU IIJIOCKOCTH. Y paBHEHUE
OKPY>KHOCTH.

Bexrtopsl. [lnuna (Moayns) BekTopa. PaBencTBo BekTopoB. Komnnneapusie BekTopbl. KoopauHaTsl BekTopa. Y MHOKEHUE BEKTOpa Ha YUCIIO,
CyMMa BEKTOPOB, Pa3JI0KEHHE BEKTOPA 110 IBYM HEKOJJIMHEAPHBIM BeKTOpaM. CKalsipHOE IPOU3BEIECHUE BEKTOPOB.

TeopeTuko-MHOXKECTBEHHbIE MOHATHS. MHOXECTBO, JJIEMEHT MHOXECTBA. 3a/JaHW€ MHOXKECTB IMEpPEUYHMCIECHUEM 3JIEMEHTOB,
XapakTepucTuueckuM cBoiictBoM. I[TonmHokecTBO. OObeMHEHNE U IEpEeceUeHIEe MHOMKECTB.

OnemeHTsl Joruku. OmnpeneneHne. AKCHOMBI U TeopeMbl. Jloka3aTenbcTBo. Jloka3aTenbcTBO OT MpOoTUBHOrO. Teopema, oOpaTHast 1aHHOM.
IIpumep u KOHTpIIpUMED.

[ToHATHE O PaBHOCHIBHOCTH, CJIE€JOBAHUH, YIOTpEOIEeHNE JJOTHUYECKUX CBA30K €CIH ..., TO ..., B TOM U TOJBKO B TOM CIIydae, JIOTHYECKUE
CBSI3KH U, WU

I'eomerpust B ucropuyeckoM pasButuu. OT 3emiemepus k reomerpu. [Iudarop u ero mkona. ®anec. Apxumen. [locrpoeHue npaBUIbHBIX
MHOTOYTroJabHUKOB. Tpucekuus yria. KBagparypa kpyra. Y aBoenue kyba. Mctopus uucna m. 3onotoe ceuenue. «Havana» EBknupna. JI. Ditnep. H.
W. JloGaueBckuii. Micropus msATOro nocrynarta.

N300perenne Merona KOOPAMHAT, MO3BOJISIOUIETO MEPEBOIUTh NeoMeTpruueckre oOBeKThl Ha s3blk anreopol. P. Jlekapt u I1. ®depma.
IIpuMeps! pa3IMYHBIX CUCTEM KOOPAMHAT HA INIOCKOCTH.



IMonodue puryp (14 yacon)

[Tpeo6pazoBanue nmomobus. CroiicTBa npeoOpazoBanus noaodus. [lonodbue duryp. IlpusHak nmomnodus TpeyroJbHUKOB MO ABYM yriam. [Ipusnak
noJ00usl TPEYroJbHUKOB MO JBYM CTOPOHAaM M YIiIly MeXIy HUMH. lIpu3Hak mnofoOus TpeyroibHMKOB 1O TpéM ctopoHam. IlomoGue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. YTIIbI, BIIMCAHHBIE B OKPYXHOCTh. [IpOomOpIOHaIbHOCTE OTPE3KOB, XOP/ U CEKYIIUX OKpPY:KHOCTH. M3mepeHue
YIJIOB, CBA3aHHBIX C OKPYKHOCTBIO.

Pemenne TpeyroibHuKoB. (9 yacoB)

Teopema kocunycoB. Teopema cuHycoB. COOTHOLIEHHE MEX/1Y YIJIaMU TPEYTOJIbHUKA U IPOTHUBOJIEkKAIIUMU CTOPOHAMU. Pellienue TpeyroibHUKOB.
Mmuoroyrojasuuku. (15 yacos).

Jlomanas. Brinykible MHOTrOyrosibHUKH. lIpaBunbHble MHOroyrosbHUKU. DOpMysbl s pajlyCcOB BIIMCAHHBIX U OIMCAHHBIX OKPYXHOCTEH
MPAaBWIBHBIX MHOTOYTOJIBHUKOB. llocTpoeHne HEKOTOpBhIX MpaBUIBHBIX MHOTOYTOJHHUKOB. BrucaHHbIe M OMNHCAHHBIE YETHIPEXYTOJbHUKH.
[TooOue npaBMIIBHBIX BBITYKJIBIX MHOTOYTOJIHUKOB. [lTnHa OKpyXHOCTU. Pannannas mepa yria.

Iaomamu puryp. (16 yacon)

ITonstue mnomanu. Ilnomane npsamoyrosnbHuka. [lmomane napawienorpamma. Ilnomans TpeyronpHuka. @opmyna ['epoHa s wiomagu
TpeyroibHuKka. PaBHoBenukue Qurypsl. [lnomanp tpanenuu. GopMyinsl 1 paJuycoB BIHMCAHHOW U OMHCAHHON OKPY)KHOCTEH TpPEyroilbHUKA.
[Tnomanu mogoOubIX uryp. [1nomans kpyra.

DjeMeHTHbI cTepeomeTpun. iToroBoe moBropeHune Kypca mianumerpuu. (17 yacon)

AkcuoMsl crepeoMeTpui. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B ITpoCTpaHcTBE. [leprneHiuKyIapHOCTD NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
MHororpannuku. Tena BpalueHus.

KOHTpOJ’IBHHG pa6OTLI 110 TCOMCTPUH IO CICAYHOIIUM TCMAM!

Ne n/m I'eomerpus Tema
1. KonTponbnast pabora Ne 1 «Ilonobue TpeyroJbHUKOBY.

2. KonTtposnbHast pabora Ne 2 «YTIIBl U OTPE3KH, CBA3aHHBIE C OKPYKHOCTBIO»
3. KonTponbnast paborta Ne 3 «Pemenne TpeyroJbHUKOB»

4. KonTtposnbHast pabora Ne 4 «MHOroyroJIbHUKM»

o. KonTponbnas pabora Ne 5 «[Inomanu puryp»

6. KonTtponbHas pabora Ne 6 [TpomesxyTouHas arrectanus




Kanenpapuo-remartudeckuii niian(reomerpus) 9 «A» kiaacc

Ne Mara Tema ypoka

n/n IVIAH | (pakr

I IMoxooue puryp. (14 yacon)

1. 02.09 [IpeoOpaszoBanue nogobus. CBoiicTBa mpeoOpa3oBaHUs M0100uS.

2. 07.09 [Tomo6ue duryp. [IpuzHak mogo0ust TPEYroJILHUKOB IO IBYM YTJIaM.

3. 09.09 [Togobue duryp. [IpuzHak momgo6us TPEYroJpHUKOB 10 IBYM yIjIaM.

4. 14.09 [Tpu3Hak mogo6ust TPEYroJbHUKOB IO IBYM CTOPOHAM U yIi1y Mexay HUMH. [Ipu3Hak mompoous
TPEYTrOJBHUKOB 110 TPEM CTOPOHAM.

5. 16.09 [Tpu3Hak mogo6ust TPEYroJbHUKOB MO IBYM CTOPOHAM U yIily Mexay HUMH. [Ipu3Hak mompoous
TPEYTrOJBbHUKOB 110 TPEM CTOPOHAM.

6. 21.09 [Tono6ue npsMOYTONbHBIX TPEYTOJIbHUKOB.

7. 23.09 [Tono6ue npsIMOYTOIbHBIX TPEYTOJIbHUKOB.

8. 28.09 KonTponbnas pabora Nel no teme «IlogoOue TpeyroibHUKOBY.

9. 30.09 VYT7B1, BOHCAHHBIE B OKPYKHOCTb.

10. 05.10 VYTI1bl, BIUCAaHHBIE B OKPYKHOCTb.

11. 07.10 ITponopiOHAJIIBHOCT OTPE3KOB, XOPA U CEKYIIUX OKPYKHOCTH.

12. 12.10 [IponopioHaIbHOCTh OTPE3KOB, XOPA U CEKYIIUX OKPYKHOCTH.

13. 14.10 W3mepeHue yrioB, CBSI3aHHBIX C OKPY’KHOCTBIO

14. 19.10 KonTponbHas padora Ne2 no Teme «YTibl M OTPE3KH, CBI3aHHBIE C OKPY>KHOCTHIO

1 Pemenne Tpeyroapunkos (10 yacos).

15. 21.10 TeopeMa KOCHHYCOB.

16. 26.10 TeopeMa KOCHHYCOB.

17. 28.10 Teopema cuHycoB. COOTHOIIEHHE MEXY YIVIAMU TPEYTOJIbHUKA U IPOTHUBOJIEKAIIMMH CTOPOHAMH.

18. 09.11 Teopema curycoB. COOTHOIIIEHHE MEXTY YTIIAMHU TPEYTOIBHHUKA U TIPOTHBOJICKAIIIMMHU CTOPOHAMH.

19. 11.11 Teopema cuHycoB. COOTHOIIEHHE MEXY YIVIAMU TPEYTOJIbHUKA U IPOTHUBOJIEKAIIMMH CTOPOHAMH.

20. 16.11 Pemenne TpeyrojabHUKOB.

21. 18.11 Pemenue TpeyrobHIKOB.

22. 23.11 Penienue TpeyroibHUKOB.

23. 25.11 KonTponbnas pabora Ne3 no teme «PenieHne TpeyroabHIUKOBY

11 MHuoroyrojabauku. (15 yacoB)

24, 30.11 ‘ ‘ Jlomanasi. Beimykiipie MHOTOYTOIBHUKH. [IpaBHIIbHBIE MHOTOYTOJIbHUKH.




25. 02.12 JlomaHas1. Beinmykible MHOTOYroJbHUKH. [TpaBuiIbHbIE MHOTOYTOJILHUKH.

26. 07.12 DopMyITbl 1)1 paIuyCOB BIIMCAHHBIX U ONMUCAHHBIX OKPY)KHOCTEH MPaBUILHBIX MHOTOYTOJILHUKOB.
27. 09.12 @DopMmyJIbl 1)1 painlyCOB BIMCAHHBIX U ONMCAHHBIX OKPY)KHOCTEN NMPaBUIbHBIX MHOIOYTOJIbHUKOB.
28. 14.12 ITocTpoeHne HEKOTOPBIX MPABUIIBHBIX MHOTOYTOJIbHUKOB.

29. 16.12 Brnimcanubie 1 onyMcaHHbBIE YeTHIPEX YTOJIBHUKH.

30. 21.12 BrivcanHble ¥ ONMCAHHBIE YETHIPEX YT OJIBHUKH.

31. 23.12 ITogoOue mpaBUIBLHBIX BBITYKJIBIX MHOTOYTOJIBHUKOB. [[miHa okpyxHOCTH. Pannannas mepa yria.
32. 28.12 IToo6ue npaBUIIbHBIX BHITYKJIBIX MHOTOYI'OJIbHUKOB. JlTMHa OKpykHOCTU. PaananHas Mepa yria.
33. 11.01 [TogoOue mpaBUIBLHBIX BBITYKJIBIX MHOTOYTOJIBLHUKOB. [[imiHa okpyxHOCTH. Pannannas mepa yria.
34. 13.01 JUIHa OKPY>KHOCTH.

35. 18.01 JlJIiHa OKPY>KHOCTH.

36. 20.01 Panuannas mepa yria.

37. 25.01 Panuannas mepa yria.

38. 27.01 KonTponbnas pabora Ne4 o Teme « MHOTOYTOJIbHUKIY

v Iaomanu ¢puryp. (16 yacos)

39. 01.02 ITonsaTue womamu.

40. 03.02 [Tnomaap npsMOyroIbHUKA.

41. 08.02 [1nomane NpsAMOYToJIbHUKA.

42. 10.02 [Tnomanes napamiesorpamma.

43. 15.02 [Inomane napamnenorpamma.

44, 17.02 [Tmomane Tpeyronpauka. @opmyia ['epoHa uis II0MIAAN TPEYTOJIbHUKA.

45. 22.02 PaBHoOBennKue GUrypsl.

46. 24.02 [Tnomane Tpanenuu.

47. 01.03 [1nomane Tpanenuu.

48. 03.03 @DopmyIsl 1) painyCOB BIMCAHHON M OIMCAHHON OKPY>KHOCTEH TPEYrOJIbHUKA.

49. 10.03 DopMmyJIbl 1J1 painyCcOB BIMCAHHON M ONMCAHHON OKPY>KHOCTEH TPeyroJbHUKA.

50. 22.03 [Tnomanu nomobHBIX uryp.

ol. 24.02 [Tnomaau nono6HBIX uryp.

52. 29.03 [Tnomane kpyra.

53. 31.03 ITnomanp kpyra.

54, 05.04 Kontponbras pabora No5 o teme «Ilnomaan duryp»

\Y DJieMeHTHI cTepeoMeTpuu. IToroBoe nopropeHue Kypca mianumMerpuu. (14 yacos)

95. 07.04 AKCHOMBI CTEPEOMETPHUH.

56. 12.04 ITapanienbHOCTh NPSIMBIX M IJIOCKOCTEN B IPOCTPAHCTBE.




of. 14.04 [lepneH IUKyYISIPHOCTD NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
58. 19.04 [TIpomexxyTouHas aTTecTausi.

59. 21.04 [lepneH IMKyYISpHOCTD MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
60. 26.04 MHOTrOorpaHHHKH..

61. 28.04 MHOrOrpaHHHKH..

62. 03.05 Tena Bpammenus

63. 05.05 Pemenue 3a1ay mo BceM TeMaM IJIaHUMETPHH.

64. 10.05 Pemienue 3a1a4 1o BceM TeMaM IITAHUMETPHH.

65. 12.05 Pemenue 3amad mo BceM TeMaM IJIaHUMETPHH.

66. 17.05 Pemrenue 3a1a4 mo BceM TeMaM IIAHUMETPHH.

67. 19.05 Pemenue 3amad mo BceM TeMaM IJIaHUMETPHH.

68. 24.05 Pemenue 3amad mo BceM TeMaM IJIaHUMETPHH.




Kanenpapno-remaTnueckuii niian(reomerpusi) 9 «b» kiace

Ne Mara Tema ypoka

n/n IJIAH \ pakr

| IMonooue puryp. (14 yacon)

1. 02.09 [IpeobpazoBanue moao6us. CBoiicTBa MpeoOpa3oBaHUS T0I00MS.

2. 07.09 [Togobue duryp. [IpuzHak momo6us TPEyroJbHUKOB 1O JIBYM yIjIaM.

3. 09.09 ITonobue ¢uryp. [Ipu3nak mogoOust TPEYroIbHUKOB 1O ABYM YIJIaM.

4. 14.09 [Tpu3Hak mo1o0Oust TPEYroIBHUKOB TI0 ABYM CTOPOHAM M YIIIy MEeXAy HUMHU. [Ipu3Hak mogoous
TPEYTOJLHUKOB 110 TPEM CTOPOHAM.

5. 16.09 [Ipu3Hak mo100Ms TPEYrOJABHUKOB IO IBYM CTOPOHAM U yIily Mexay HUMH. [Ipu3Hak nmomobus
TPEYTOJbHUKOB 110 TPEM CTOPOHAM.

6. 21.09 [TogoOue mpsIMOYTOJIbHBIX TPEYTOJIbHUKOB.

7. 23.09 [Tono6ue mpsAMOYTONBHBIX TPEYTOJIbHUKOB.

8. 28.09 KontponsHast pabora Nel o teme «Ilogobue TpeyroisHIUKOBY.

9. 30.09 VYTiIbl, BIMCAHHBIE B OKPYKHOCTb.

10. 05.10 VYTiIbl, BIMCAaHHBIE B OKPYKHOCTb.

11. 07.10 [TponopiimoHabHOCTh OTPE3KOB, XOPJI U CEKYIINX OKPY>KHOCTH.

12. 12.10 [IponopioHanbHOCTh OTPE3KOB, XOPJ U CEKYIIMX OKPYKHOCTH.

13. 14.10 W3mepeHue yrioB, CBsI3aHHBIX C OKPY>KHOCTBIO

14. 19.10 KonTtposnbHast pabota Ne2 1o teme «YTIbl U OTPEe3KH, CBSI3aHHbIE C OKPYKHOCTBIO»

1 Pemenue TpeyroabHukoB (10 yacos).

15. 21.10 TeopeMa KOCHHYCOB.

16. 26.10 TeopeMa KOCHHYCOB.

17. 28.10 Teopema cunycoB. COOTHOIIIEHNE MEXAY YIIIaMU TPEYTOJIbHUKA U TPOTUBOJICKAIIMMHI CTOPOHAMH.

18. 09.11 Teopema cuHycoB. COOTHOIIEHHE MEXY YIVIAMU TPEYTOJIbHUKA U IPOTHUBOJIEKAIIMMH CTOPOHAMH.

19. 11.11 Teopema cuHycoB. COOTHOIIEHNE MEXAY YTIIaMU TPEYTOJIbHUKA U MPOTHUBOJIEKAIUMHI CTOPOHAMM.

20. 16.11 Penienue TpeyroibHUKOB.

21. 18.11 Penienue TpeyroibHUKOB.

22. 23.11 Pemenue TpeyrobHIKOB.

23. 25.11 KonrtponbHas pabora Ne3 o teme «PenieHne TpeyroibHUKOBY

Il Mmuoroyrojabuuku. (15 yacoB)

24. 30.11 JlomaHas1. Beinmykiple MHOTOYroJbHUKH. [TpaBriIbHbIE MHOTOYTOJIBHUKH.

25. 02.12 Jlomanas. Beimykiiple MHOTOYTOIBHUKH. [IpaBHIIbHBIE MHOTOYTOJIbHUKH.




26. 07.12 @DopMmyJIbl 1)1 pailyCOB BIMCAHHBIX U ONMCAHHBIX OKPY)KHOCTEN NMPaBUIbHBIX MHOIOYTOJIbHUKOB.
217. 09.12 DopMyITbl 1)1 paIuyCOB BIIMCAHHBIX U ONMUCAHHBIX OKPY)KHOCTEH MPaBUILHBIX MHOTOYTOJILHUKOB.
28. 14.12 IlocTpoeHne HEKOTOPBIX NPABUIBLHBIX MHOIOYTOJIBHUKOB.

29. 16.12 Brimcanubie 1 onyMcaHHbBIE YeTHIPEX YTOJIBHUKH.

30. 21.12 Brnimcanubie 1 onyMcaHHbBIE YeTHIPEX YTOJIBHUKH.

31. 23.12 ITono6ue npaBUIIbHBIX BBITYKJIBIX MHOTOYTIOJIbHUKOB. J{i1Ha okpyxHOCTU. PagnanHas Mepa yria.
32. 28.12 ITogoOue mpaBUIBLHBIX BBITYKJIBIX MHOTOYTOJIBLHUKOB. [[iiHa okpyxHOCTH. Pannannas mepa yria.
33. 11.01 IToo6ue npaBUIIbHBIX BHITYKJIBIX MHOTOYI'OJIbHUKOB. JlTMHa OKpykHOCTU. PaananHas Mepa yria.
34. 13.01 JlnmrHa OKPYKHOCTH.

35. 18.01 JlTnHa OKPYKHOCTH.

36. 20.01 Panuannas mepa yria.

37. 25.01 Panuannas mepa yria.

38. 27.01 KontponbHas pabora Ne4 o reme «MHOTOYTOITBHUKH

v Iaomaau ¢puryp. (16 yacos)

39. 01.02 [TonsTre nuomay.

40. 03.02 [1nouianp NpsMOYroibHUKA.

41. 08.02 [Tnomaap npsMOyroIbHUKA.

42. 10.02 [Inomjane napaienorpamma.

43. 15.02 [Tnomanes napamiesorpamma.

44. 17.02 ITnomane Tpeyronpauka. @opmyna ['epona uist mIomaay TpEyrojabHUKA.

45. 22.02 PaBHOBenmKkue QUrypsl.

46. 24.02 [Inomane Tpanenuu.

47. 01.03 [Tnomane Tpanenuu.

48. 03.03 @DopmyJsl 1) painyCOB BIMCAHHON M OIMCAHHON OKPY>KHOCTEH TPEYrOJIbHUKA.

49. 10.03 @DopmyIsl 1) painyCOB BIMCAHHON M OIMCAHHON OKPY>KHOCTEH TPEYrOJIbHUKA.

50. 22.03 [Tnomaan momoOHBIX Guryp.

51. 24.02 ITnomaau mogoOHBIX GUryp.

52. 29.03 ITnomanp kpyra.

53. 31.03 [Inomans kpyra.

54, 05.04 Kontponbras pabota No5 o teme «Ilnomaau duryp»

V JuieMeHTHI crepeoMeTpru. UTorosoe mnoBpropeHue Kypca njaanumerpuu. (14 yacon)

55. 07.04 AKCHOMBI CTEpPEOMETPHH.

56. 12.04 [TapanienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

o7. 14.04 IlepneH IUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE.




58. 19.04 ITpomexyTouHas aTTecTanus.

59. 21.04 [TepnieHUKYISAPHOCTD MPSAMBIX M IIIOCKOCTEH B IPOCTPAHCTBE.
60. 26.04 MHOTOrpaHHHKH..

61. 28.04 MHOTrOorpaHHHKH..

62. 03.05 Temna Bpamenus

63. 05.05 Pemienue 3a1a4 1o BceM TeMaM IJIAHUMETPHH.
64. 10.05 Pemenue 3a1ay mo BceM TeMaM IJIaHUMETPHH.
65. 12.05 Pemienue 3a1a4 1o BceM TeMaM IITAHUMETPHH.
66. 17.05 Pemenue 3amad mo BceM TeMaM IJIaHUMETPHH.
67. 19.05 Pemrenue 3a1a4 mo BceM TeMaM IUITAHUMETPHH.
68. 24.05 Pemenue 3amad mo BceM TeMaM IIaHUMETPHH.
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