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MHNOACHUTEJIbHAS 3AIINCKA

I'eomeTpust Kak OOUH U3 OCHOBHBIX Pa3/EiOB IIKOJIBHOM MaT€MAaTHKH, UMEIOIIMM CBOEH
[ENbI0 O0ECIeUnTh H3YYCHHE CBOWCTB M pa3MepoB (UTyp, MX OTHOLICHWH U B3aWMHOE
pacroyio’KeHue, ONMUPAETCs Ha JIOTUYECKYIO, J0Ka3aTelbHyl0 JuHUI. LleHHOCTh u3ydeHus
T€OMETPHUH Ha YPOBHE OCHOBHOTO OOIIIEro 00pa30BaHUs 3aKIFOYACTCS B TOM, YTO OOYyJarOIIUNCS
VYUTCS TIPOBOAMTH JOKA3aTEIIbHBIC PACCYKIEHHUsS, CTPOUTH JIOTMYECKHE YMO3aKIIOUCHHUS,
JIOKa3bIBaTh HMCTHHHBIC YTBEPXKICHUS W CTPOUTh KOHTPIPHMEPHI K JIOKHBIM, ITPOBOJUTH
pPacCyXJICHUS «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIMpPOBATH OOpaTHBIC
YTBEPKICHHUS.

Bropoii 1ienbio u3ydeHusI TeOMETPUU SBJISCTCSI HCIIOJIB30BAaHUE ¢ KaK MHCTPYMEHTA MPHU
pEIICHHHA KaK MAaTeMaTHYEeCKHX, TaK M TPAKTHYSCKUX 3a]ad, BCTPEUAIONMIUXCS B PpPEATbHOMN
*u3HA. OOYYarOIMIACS JODKEH HAyYUTBhCS OMPEACITUTh T'€OMETpPHYECKyo (urypy, ommcarth
CIIOBaMH JAaHHBIA YEepPTSHK WM PUCYHOK, HAWTH TUIONIAIh 3€MEIHHOTO YYacTKa, PacCUUTATh
HEOOXOIUMYIO JUIMHY ONTOBOJOKOHHOTO KaOens wuiu TpeOyeMmble pa3Mepbl rapaxa s
aBTOMOOWISL. DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JUHHUS B W3YYCHUU TCOMETPHH.
I[Ipn pemeHun 3aaa4  TPAKTHYECKOTO  XapakTepa OOYYAIOIIMHACS  yIUTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA pPeaTbHBIX JKHU3HEHHBIX CHUTYaIldii, TPOBOJWTH BBIUUCICHHUS |
OIIEHUBATH aJIEKBATHOCTH IMOJTYIEHHOTO PE3yJIbTaTa.

KpaiiHe BaXHO TOTYECPKUBATH CBSI3M T€OMETPHH C JAPYTUMHU YUSOHBIMH TIPEAMETAMH,
MOTHBUPOBATh  HCIIOJIB30BATh  ONPEACIACHHUS  TI'€OMETPHUYEeCKHX (UTYp W TOHATHH,
JEMOHCTPUPOBATh IPUMEHEHHUE TIOTYICHHBIX YMEHHUH B (PU3HUKE U TEXHUKE. DTH CBSI3U HanOoJiee
SpKO BUJIHBI B TeMax «BekTtope», «TpuroHomMmerpruueckue COOTHOIICHUS», «MeToa KOOpAUHAT
u «Teopema [Tudaropay.

VYuebnniii kypc «['eomeTpus» BKIIOYACT CIIEAYIONINE OCHOBHBIC Pa3leibl COMCPKAHUS:
«['eomerpuueckue ¢urypbl M HuX CBOMCTBa», «l3MepeHne reoMeTpUUecKUX BEIUYHHY,
«/lexapToBBl ~ KOOpAMHATBI HA  IJIOCKOCTW», «BekTtoper»y, «JIBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MOA00OU.

Ha usydenne ydgeOHoro kypca «l'eomerpus» otBoautcs 204 gaca: B 7 kinacce — 68 yacoB
(2 gaca B Heneno), B 8 kiacce — 68 yacoB (2 Jaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEINIO).

YyeOuuk mas 7—9 KIaccoB BXOJIUT B CHUCTEMY YYCOHHKOB IO reomeTpuu aimsa 7—11
kiaccoB aBTopoB JI. C. AtanacsH, B. ®@. byry3os, C. b. Kagomnes, 3. I'. [lo3nsk, 1. W.
KOnuna.

B yuebHo-MeTonmueckuii koMIiekT «['eometpus» mig 7 — 9 KIacCOB 3TUX aBTOPOB
BXO/JIAT:

MporpaMma;

yuebHuK «['eomerpusi. 7—9 kiaccel» B OyMaXHOU U AJIEKTPOHHOH opMmax;
METOAUYECKOE MOCOOUE [Tl YUUTENs;

pabouue TeTpany;

TUIaKTUYECKUE MaTepuabl;

CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OTHI;

TEMaTUYECKHUE TECTHI;

B mensx 3aBepiieHus peanuszani 00pa3oBaTeNbHBIX MPOrpaMM, Ha KOTOpbIe ObLIH
OpUHATHL yuyamwuecs 8, 9 kiaccoB, KaJeHIapHO-TEMAaTHYECKOE IUIAHMPOBAHHME COCTABJICHO B
COOTBETCTBUU C COJIepKaHHeM (elepalibHBIX 00pa30BaTENbHBIX TPOTPaMM C  y4ETOM
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COJEPKAHUE OBYYEHUA
7 KJIACC

HavanpHbple nonatus reomerpuu. Touka, mpsmasi, OTpe3oK, Jyd. Yroj. Buasl yrios.
Beprukanbaele M cMexHBIE yribl. buccekrpuca yria. JlomaHas, MHOIOYIOJIbHUK.
[TapanienbHOCTb U MEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOICTBA 0ceBOi cummeTpun. [IpuMepsl cuMMeTpuu
B OKpY)KarollleM MUpE.

OcCHOBHBIE TIOCTPOEHHS C IOMOUIBIO LUPKYIsl M JMHEHKU. TpeyronbHUK. BeicoTa,
MeraHa, OMCCEKTpuca, UX CBONCTBA.

PaBHOOEIpEeHHBIN 1 paBHOCTOPOHHUI TPEYroJbHUKH. HepaBeHCTBO TpEyroibHUKA.

CpoiicTBa W TPU3HAKM PpaBHOOEOPEHHOro TpeyrosibHUKa. [Ipu3Haku paBeHCTBa
TPEYroJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHbI  TpeyrodbHUK. CBONCTBO MeAMaHbl MPSIMOYTOJIBHOTO TPEYrOJbHUKA,
MPOBEJICHHOW K TUnoTeHy3e. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpsiMOyTrONBHEII TpeyrobHUK ¢ yriaom B 30°.

HepaBeHnctBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUTMHE JIOMAaHOM,
TeopeMa o OoJIbIIeM yriie U OOJIbIIe CTOpOHE TpeyrojabHuKa. [lepreHuKyIsp U HaKJIOHHAS.

I'eomeTpruueckoe Mecto Toyek. buccekTpuca yriia M CepeMHHBIA NEPHEHAMKYISAP K
OTpe3Ky KaKk T€OMEeTPUUECKHE MECTa TOUEK.

OKpyXHOCTb M Kpyr, XOpJla M JWaMeTp, UX CBOICTBA. B3anMHOE pacnoioxeHue
OKpPY)KHOCTH U mnpsMoil. KacarenbHasi U cekyiiass K OKpyKHOCTH. OKpy>XKHOCTb, BIMCAHHAs B
yroi. BnimcanHas u onyvcaHHas OKPY>KHOCTH TPEYrOJIbHUKA.

8 KJIACC

Yereipexyronbuuku. [lapamnenorpamMm, €ro mpu3Hakd M CBOMCTBA. YacTHbIe ciydau
napajuieJIorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBajapar), MX NMPU3HAKU M CBOMCTBA. Tparenws,
paBHOOOKas Tparenusi, e¢ cBoiicTBa u npusHaku. IIpsmoyronbHas Tpanenus.

Meton ynBoeHus menuansbl. LleHtpanbHas cummerpus. Teopema QPaseca u teopema o
IIPONIOPLIMOHAIBHBIX OTPE3KaX.

CpenHue TMHAK TPEYrobHHUKA U Tpaneuuu. LIeHTp Macce TpeyronbHUKa.

[Togobue TpeyroapHukoB, KodhdumuenT nmogodus. IlpusHaku mogo0us TPEyroJbHUKOB.
[TpumeneHue no00Ks IPU PELICHNN MPAKTUUECKUX 3a/1a4.

CpoiictBa miomaneil reomerpuyeckux ¢uryp. @opmyisl Ui IUIOMAANX TPEyroJbHHUKa,
napasesnorpaMma, pom0a u tpanenuu. OTHOIIEHHE III0IIael MO0OHBIX GuUryp.

Beruncnenue niomazei TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJeT4aToil Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu permieHUd NPaKTHYECKHX
3az1ad.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOrO yIJla NPSMOYIOJIBHOTO TpeyroibHukKa. OCHOBHOE
TPUTOHOMETpHUECKOE TOXAeCcTBO. Tpuronomerpuueckue Gpynkuu yriaos B 30, 45 u 60°.

BrycaHHbBIE M LIEHTpaJIbHBIE YIUIBI, YTOJ MEXIY KacaTelIbHOM M XOpIOW. YTIIBI MEXIY
XOpJAaMH M CEKyllMMHU. BnucaHHble M ONUCaHHBIE YETBIPEXYTOJIbHUKU. B3anMmuoe
pacrionio)keHue JByX okpyxHocTeil. Kacanue oxpyxHocreil. OOmue kacaTelbHble K IBYM
OKPY>KHOCTSIM.

9 KJIACC



Cunyc, xocunyc, Ttanrenc yrioB oT O mo 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE
TOKJ1eCTBO. POPMYJIbl IPUBEACHUS.

Pemrenne tpeyronpHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. PemeHue
IIPaKTUYECKUX 3aJau C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noaoo6wus. [TogoOre cOOTBETCTBEHHBIX HIIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TEOpeMa O KBaJpaTe KacaTeJIbHOI.

Bekrtop, anuHa (MOIynb) BEKTOpA, COHAINPABJIEHHBIE BEKTOPbI, MPOTUBOIOJIOXKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpALUU HaJ
BeKTOpamu. Pa3iiojkeHne BeKTopa Mo JIByM HEKOJUIMHEAapHBbIM BekTopaMm. KoopauHatel BeKTopa.
CkansipHO€ MMPOU3BEAECHNE BEKTOPOB, IPUMEHEHHE JUIsl HAXOXKACHUS JUTHH U YTJIOB.

JlexapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUsA MNPSIMOM M OKPYXKHOCTH B
KOOpJMHATaX, epeceyeHrne OKPYKHOCTEHN U MpsAMbIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpY)XHOCTH. ['pagycHas u paanaHHas Mepa yria,
BBIUHCIICHUE JJIUH IYT OKpYKHOCTeH. [1nomane kpyra, cekropa, CerMeHTa.

JIBUKEeHMs MJIOCKOCTU M BHYTPEHHUE CUMMETPUU QUryp (3J1IeMEHTapHbIe MPEACTABICHUS).
[TapannensHbiii iepenoc. [ToBopoT.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBbI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

JINYHOCTHBIE Ppe3yJbTaThbl OCBOCHMS IporpamMMbl YyueOHOro kypca «['eomerpusi»
XapaKTEPU3YIOTCS:

1) maTpuoTHYeCKOe BOCIIUTAHHUE:

MPOSIBJICHUEM MHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHUCKON MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JOCTH)KEHUSAM POCCUHMCKUX MAaTEMAaTHKOB U POCCHICKON
MAaTeMaTHYECKOM MIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHKECHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpasIaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA M peah3allid €ro Tpas,
MPEACTABICHUEM O MaTeMaTHYEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXIAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYX/ICHHIO ATHYECKUX MPOOJIEM, CBSI3AHHBIX C MPAKTUUYECKUM TPUMEHEHUEM JIOCTHIKEHUN
HayKH, 0CO3HAHWEM BOKHOCTH MOPATLHO-3TUUECKUX MIPUHITUIIOB B JEATEIHHOCTH YUCHOTO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHWH MPAKTUYECKHX 3a/7ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOTO 0Opa30BaHMs HA MPOTSHKEHUH BCEH
KU3HU JIJIS1 YCIIENTHON Mpo(decCHOHaTbHOM NEeATeTFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM U TIOCTPOCHHEM WHIWBHUAYATHHOW TpAaeKTOpUH OOpa3oBaHUA |
KU3HEHHBIX TUIAHOB C YYE€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTnvecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K HSMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPUSTHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYEeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEeHHOCTH HAYYHOT'O MIO3HAHUS:

OpHEHTAIle B JesITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBiIeHHI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YEJIOBEKa, MPUPOABI U O0OIIecTBa, MOHUMAaHHEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4YeIOBEUeCKOW MesTeIbHOCTH, STaloOB €€ pa3BUTHUA U
3HAYUMOCTHU JJIsl Pa3BUTHUS LIMBUJIM3ALIMHU, OBJIAJICHUEM SI3bIKOM MaTEeMaTHKU U MaTeMaTH4eCKOH
KYIbTYpOH KaK CpEACTBOM IIO3HaHMsS MHpa, OBJAJCHHEM NPOCTEHIIMMU  HaBbIKAMU
HCCIIEIOBATENIbCKON eI TENbHOCTH;

6) ¢usuueckoe BocnuTanue, GopMHUPOBaHHE  KYJIbBTYPbl  3[0POBbSI U
IMOLMOHAJIBHOT0 (JIArONOJTYyYHUsI:

TOTOBHOCTBIO MPUMEHSTh MaTeMaTUYECKHUE 3HaHUSI B HHTEpEcax CBOErO 3/I0POBB,
BEJICHUS 3[J0pPOBOr0 00pa3a >KU3HM (3I0pPOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryinspHas Qu3uveckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HaBBbIKa peQIIEKCHH,
MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ TpaBa JPYyroro 4eIoBeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHUE:

OpHUEHTAIle Ha MPUMEHEHHEe MaTeMaTH4YeCKHX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpeabl, IUIAHUPOBAHUS MOCTYIKOB M OLIEHKA HUX BO3MOXHBIX
MOCIIEJICTBUI ISl OKpYXKAIOIeH cpefbl, OCO3HAHHWEM TII00aIbHOTO XapakTepa SKOJIOTHYECKHX
mpo0ieM U MyTel UX pelieHus;

8) amanTanus K H3MEHSIIOIIMMCS YCJIOBUSIM CONMAJIbLHON ¥ IPUPOTHOM Cpe/bl:



TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHSIX HEONPEEICHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUUYECKYIO JIeITeIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS Y IPYTUX
JOJICH, MPUOOPETaTh B COBMECTHOW JIESTEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMITCTECHITUHN W3
OTIBITA JIPYTHX;

HEO0OXOIMMOCThIO B ()OPMHUPOBAHUY HOBBIX 3HAHUH, B TOM YHclie (JOPMYIUPOBATH HUIICH,
MOHATHUSA, TUTIOTE3bl 00 OOBEKTAaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX, OCO3HABATh
NePUIMTH COOCTBEHHBIX 3HAHUH M KOMIIETCHTHOCTEH, IIJITAHUPOBATH CBOC PA3BUTHC,

CIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CUTYallMlO, BOCIHPUHUMATh  CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTHUPOBATH MPUHUMAEMBIEC PELICHUS U
JNCUCTBYS, GOPMYITHPOBATEH U OICHUBATH PUCKH U MTOCIICACTBUS, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
IMo3naBaTeibHbIE YHHBEpPCAJIbHbIE YUeOHbIe [1eiiCTBUS
Ba3oBble Jlornueckue aeicTBus:

® BBIBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX OOBEKTOB,
TOHSATUM, OTHOIICHUA MEXIY MOHATHAMHU, (HOPMYIUPOBATH OMPEICICHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKAIIMK, OCHOBAHUS JJ11 0000IIEHUS 1
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHATN3a;

® BOCHPHUHUMATh, (HOPMYITHPOBATH M TMPEOOPA30BHIBATH CYKJICHHUS: YTBEPAUTEIbHBIE U
OTpHIIaTENbHbBIE, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIC,

® BBISBIIATh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOPEUHUS B (paKTax,
JAHHBIX, HAOMIOEHUAX W YTBEPXKIACHUSAX, TpeiaraTh KPUTEPUU JIs1 BBISIBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

e JlenaTh BBIBOJBI C UCIOJB30BAHUEM 3aKOHOB JIOTHUKHU, NEAYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIIOUCHUH, YMO3AKIIOUCHHH 110 aHAJIOTHH;

e pa3buparh 10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKAECHUHN (IIPSIMbIE U OT MIPOTHUBHOTO),
MIPOBOJUTH CAaMOCTOSITENILHO HECIIOXKHBIE J0Ka3aTelbCTBA MaTeMaTH4YeCKHX (PaKToB,
BBICTPAaMBaTh apryMEHTAlMIO, MPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBHIBAThH
cOOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh croco0 pemieHus y4eOHOI 3amaun (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BeIOUpaTh HanboJiee MOIXOSAIIUNA C YIETOM CaMOCTOSITENIbHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble nccienoBarejhLcKue AeiiCTBHUA.

® CIOJB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  HMHCTPYMEHT  IO3HAHMUS,
(dhopMynupoBaTh BOMPOCH, (PUKCUPYIOLINE MPOTUBOpPEUHE, MPOOIEeMy, CAMOCTOSTENHLHO
yCTaHAaBIUBaTh MCKOMOE W JaHHOE, (hOpPMUPOBATh TUIIOTE3Yy, apryMEHTHUPOBATH CBOIO
MO3UIMI0, MHEHHE;

® TMPOBOJIUTH IO CAMOCTOSITETLHO COCTaBIECHHOMY IUJIaHY HECIIOHBIH SKCIIEPUMEHT,
HEOOJBIIOE HCCIEAOBAHME TI0 YCTAaHOBIEGHUIO OCOOCHHOCTEH  MaTeMaTH4eCKOro
00BeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXK Ty COOO;

e caMOCTOATEeNnbHO (OpMyTUpOBaTh OOOOIIEHUST U  BBIBOJBI 1O  pe3yibTaTaM
MIPOBEJICHHOTO HAOIOJICHUS, MCCIEAOBAHUsS, OLIEHUBATH JIOCTOBEPHOCTH MOTYYEHHBIX
Pe3ynbTaTOB, BHIBOJOB U 0000IIEHNII;

® [IPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLECCA, a TAKKE BBIIBUTATh MPEINOIOKEHUS
0 €r0 pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ nndopmanmeii:



BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTH MH(POPMALIUH, TAHHBIX, HEOOXOJUMBIX IS
peleHus 3a/1auu;

BBIOMpATh, aHATM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMAITUIO
Pa3IMYHBIX BUJOB U (OPM IPEJICTABICHHUS;

BBIOMpATh (opMy MpencTaBieHUs] HHPOPMAIUU U WLTIOCTPUPOBATH pPEIIaeMbIe 3a/1a4n
CXeMaMH, JrarpaMMaMH, HHOU rpaduKoil 1 nX KOMOWHAIMSIMH,

OIICHUBATh HAASKHOCTh MH(POPMAIMU TI0 KPUTEPUSAM, MPEITOKECHHBIM yUUTEIEM WIIH
c(OPMYIIHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHbIe YHHUBEpPCAJAbHBIC yqeﬁnble JaelcTBHUA:

BOCHPUHUMATh U (OPMYIUPOBATH CYXIEHHUS B COOTBETCTBUHU C YCIOBHSAMHU H IEISIMHU
oOIIeHHUs, SICHO, TOYHO, TPAaMOTHO BBHIPAKATh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MMUCHMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS 0 XOJy PEIIeHHs 3a/Ja4d, KOMMEHTHPOBATh
MIOJTY4EHHBIN pe3yibTaT;

B X0Jie 00CYXJIEHUS 3aJjaBaTh BOIPOCHI MO CYIIECTBY O0OCYKJaeMOM TeMbl, MPOOIEMBI,
pemaemMoi 3a1a4n, BBICKAa3bIBaTh WCH, HAIlCJICHHBIE Ha TMOUCK PEIIEHHs], CONIOCTABIATh
CBOHM CYXKJCHHUS C CYXICHHSIMH JIPYTHX YJaCTHUKOB JTHAJIOTA, OOHAPYKUBATH DPa3INIne
U CXOJCTBO TIO3WIMH, B KOPPEKTHOW Qopme (GOpMyIupoBaTh pa3zHOTIIACHS, CBOH
BO3PaKECHHS,

MPEJCTaBIATh PE3YAbTAThl PEHICHUS 3aqadd, SKCIEPUMEHTA, MCCIENIOBAHMS, MPOEKTa,
CaMOCTOSITENIBHO BBIOMpPATh (GopMaT BHICTYIUIEHHS C YYETOM 3a/ad Mpe3eHTaluu Hu
0COOEHHOCTEH ayIuTOpHH;

MMOHUMATh ¥ UCTHOJIb30BaTh MPEUMYILECTBA KOMaHIHON U MHAUBUAYAJIbHON pabOTHI PU
pelIeHnH y4eOHBIX MaTeMaTUYeCKUX 3a/1a4;

MIPUHUMATD IIeJIb COBMECTHOM IEsITeNbHOCTH, TUIAaHUPOBAaTh OPraHU3allMi0 COBMECTHOM
paboTHI, pactipeAeNaTh BUABI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC U PE3YIbTAT
paboThl, 000011aTh MHEHUST HECKOIBKUX JIFOJICH;

y4acTBOBATh B TPYMIOBKIX opMax padboThl (00CyX aAeHHS, 0OMEH MHEHUSIMH, MO3TOBBIC
LITYPMBI U IPYTHE), BHIIIOJHATH CBOIO YAaCTh PabOThl U KOOPJIUHUPOBATH CBOU JCHCTBUS
C IPYrUMU YEHAMU KOMaHJbl, OLIEHUBATh KAY€CTBO CBOETO BKJIAJa B OOIIMUN MPOIYKT
0 KpUTEPUSIM, CPOPMYIIUPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHSL.

PeryasiTuBHbIe YHUBepPcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranuszanms:

CaMOCTOSITENIbHO COCTABJIAThH IIJIaH, aIrOPUTM peHIeHHs] 3aJa4ddl (WM €ro 4YacTh),
BBHIOMpATh CIOCOO pelIeHHs C Y4YETOM MMEIOIIUXCS pPEeCypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHUPOBATh BAPHAHTHI PEHICHUNA C y4ETOM
HOBOM HH(pOpMaLHK.

CaMOKOHTPOJIb, IMOIIUOHAJIbHBI MHTEJJIEKT:

BIIAJIETh CIIOCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3yibTara pPelieHus
MaTeMaTH4eCKOM 3aauu;

NpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PELICHUU 3a/ayd, BHOCUTH
KOPPEKTHUBBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAWICHHBIX OIIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3YNbTAaTa JEATEIbHOCTH MOCTABICHHOW L€ U YCIOBUSIM,
OOBSCHATH MPUYUHBI JOCTHXKCHHSI UM HETOCTIDKEHUS 1IEIH, HAXOAUTh OMHOKY, AaBaTh
OIICHKY MPUOOPETECHHOMY OTIBITY.



HNPEAMETHBIE PE3YJIBTATDI

K konmy oOyuyenus B 7 KjIacceoOy4aroIIUICS TMOJIYYUT CICAYIOIIUE MpeIMETHBIC
pe3yIbTaThl:

Pacnio3naBate M3ydeHHBIE TeOMETpUYECKHe (UTypBl, ONpEeAeNsITh HX B3aHMMHOE
pacroJjio)keHue, H300paxkaTb I'€OMETPUUYECKUE (QUIYpbl, BBIIOJIHATH YEPTEXKH IO YCIOBHUIO
3amaun. M3mepsATh JNMHENHHBbIE U YIJIOBbIE BEIWYMHBI. PemiaTh 3aauu Ha BBIYMCIEHHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyro OLIEHKY JTUHEHHBIX M YIJIOBBIX BEUYMH MPEIMETOB B PEATbHOMN KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuaTh pasmMepsl STHX 0OBEKTOB IO MOPSAAKY BETHIUHBI.

CrpouTb 4epTeKH K FEOMETPUUECKUM 33a4aM.

[lonb3oBaThcsi NpU3HAKAMM PABEHCTBA TPEYrOJbHUKOB, HCIOJb30BaTh MpPU3HAKU U
CBOMCTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUU 3a]1ay.

[IpoBOIUTH TOTUYECKHE PACCYKIEHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[lonb3oBaTbcsi MpHU3HAKaMU PABEHCTBA MPSAMOYTOJBHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEJHMaHbl, MPOBEICHHOW K THUIOTEHY3€ NPSIMOYrOJIbHOIO TPEYrojJbHUKA, B pELICHUH
reoOMEeTPUYECKUX 3a]a4.

Onpenenars napajuieNbHOCTh HPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensiTh NapauieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroi mpsIMOM.

Pemrate 3a1aum Ha KieT49aTol Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOJUTh YWCIOBbIE M OyKBEHHBIE 3HAUEHHS YIJIOB B
FCOMETPUYECKHX  3aJadaX C  HCIOJIb30BAHUEM  CYMMBI  YIJIOB  TPEYrOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOICTB YIJIOB, OOpa30BaHHBIX IPU IEPECEUCHMM [BYX MapauleIbHbIX
IPSIMBIX CEKylIeH. Pemare npakTuueckne 3a1au Ha HaX0KICHUE YIJIOB.

Brnaners NOHATHEM F€OMETPUYECKOTO MECTa TOUEK. Y METh ONpPeAeATh OMCCEKTPUCY yria
U CEPEIUHHBIN NEPIEHINKYIAP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOUEK.

DopMyIMpOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpIAbl M IUaMeTpa OKPYKHOCTH,
II0JIB30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTh 9TH CBOWCTBA IIPH PELLIEHUU 3a/1a4.

Bnagers MoHATHEM ONMUCAHHOW OKOJIO TPEYrOJIbHUKA OKPY)KHOCTH, YMEThb HaxXOIWUTh €€
ueHtp. [lonp3oBarbes akTamMu 0 TOM, YTO OMCCEKTPHCHI YIJIOB TPEYrojbHHUKA IIEpeceKaroTcs B
OJIHOM TOYKE, W O TOM, 4YTO CEPEIVHHBIE IEPHEHAMKYISPHl K CTOPOHAaM TPEyroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp 1DOHATHEM KacaTeIbBHOM K  OKPY)KHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KacaTeIbHOU U paguyca, IPOBEJCHHOIO K TOUYKE KAaCaHHUS.

Ilonb3oBaTbcsl MPOCTEHINMMHM T'€OMETPUYECKMMU HEPAaBEHCTBAMH, IIOHMMAaTh HX
IIPAKTUYECKUHA CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKHE TOCTPOCHUS € TIOMOIIBIO LIUPKYJIS U JINHEUKH.

K konny oOyuyenus B 8 KkiacceoOydaromUiCs MOJIYYUT CICAYIOIUE IpeMETHbIE
pE3yIbTaThI:

PacriozHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, IOJIB30BAaThCA HX
CBOMCTBaMH IIpU PELIEHUH FEOMETPUYECKUX 3ajad.

[IpuMeHsTH CBOMCTBAa TOYKM IepeceYeHMs MeauaH TpeyrojbHUKa (LEHTpa Macc) B
pEILIEeHNN 3aau.

Bnaners nonsTHEM CpeHEW JMHUM TPEYrOJbHUKA U Tpalleluy, IPUMEHATh UX CBOMCTBA
IIpM pEUIeHUH TreoMeTpuueckux 3anad. Ilomb3oBartbesa Teopemoint danmeca M TeopemMol O
[IPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PEILICHUS IPAKTUUECKUX 3a/a4.



[TpumMeHsTH MpU3HAKK MOI00MS TPEYTOJILHUKOB B PEIICHUH T€OMETPUYECKHX 3a/1a4.

[Tonb3oBatbes Teopemoit Iludaropa mis perieHuss reoOMETPUYECKUX W MPAKTHUECKUX
3agad. CTpOUTh MaTeMaTHUYECKYI0 MOJIENb B MPAKTHYECKUX 3ajadaxX, CaMOCTOSATENIHHO JeNaTh
YEepPTEIK U HAXOAUTh COOTBETCTBYIOIIHNE JUIUHBI.

Bnanerp mOHATHSIMH CHHYCAa, KOCHHYCa M TaHTEHCa OCTPOTO yIJIa MPSIMOYrOJBHOTO
TpeyroybHUKa. [101630BaThCS STUMH MOHATUSMHE TSI PEUICHUS TPAKTUIECKUX 3a/1a4.

Boruucnsate (pa3nuyHbIMM - clIOCOOAMM)  IUIOMIA[b  TPEYroOJbHHUKA W IUIOIIAJU
MHOTOYTOJIbHBIX ~ (uryp (monb3ysch, TAe HE0OXOAMMO, KalubKyasTopom). [IpumeHsTH
MOJTyYCHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Bnanerp TOHATHSMH BIHCAHHOTO M IIEHTPAJBHOTO YIJIA, HWCIOJIB30BATH TEOPEMBI O
BITMCAHHBIX yIJIaX, YIIIaX MEXIY XOpJIamMH (CEKyIIMMH) U yriie MEXy KacaTelbHOW U XOpJOH
MIPH PEICHUH TEOMETPHUYECKHX 3a/1a4.

BrnaneTp MOHSATHEM ONMMCAHHOTO YETHIPEXYTrOJbHUKA, MPUMEHSITh CBOMCTBA ONHCAHHOTO
YEeTHIPEXYroJbHUKA TPU PEIICHUH 33/1a4.

[TpuMeHsTH TONy4eHHBIC 3HAHHS HA TMPAKTUKE — CTPOUTH MATEMaTHUECKUE MOJENH JUIs
3a7ad peaJbHON KU3HU U MTPOBOIUTH COOTBETCTBYIOIINE BBIYMCICHHS C IPUMEHEHUEM TI0JI00HS
Y TPUTOHOMETPUH (TIOJIB3YACh, I'/Ie HE00X0UMO, KaTbKYISITOPOM).

K konmy oOydenns B 9 KiacceoOyJaromuiicss TOJIYYUT CIEAYIOIIHE MpPEIMETHBIC
pe3yNabTaThl:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMH OCTPBIX VYIJIOB, HAXOIWTh C WX ITOMOIIBIO
pa3M4HbIE  DIIEMEHTHl  NPSIMOYTOJILHOTO — TPEYrOJbHHKA  («pEmIeHHWE  TPSIMOYTOJBHBIX
TPEYroJabHUKOBY). HaxomuTh (C MOMOIIBIO KaJdbKYJIATOPA) JUTMHBI M YIJIbI A1 HETAOIUIHBIX
3HaueHuil. Ilonp3oBaThcsi GopMynaMu TpPHUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUIsl HAXOKJCHHSI COOTHOIICHUN MKy TPUTOHOMETPHUUYECKUMH BETHYUHAMHU.

Hcnonb30BaTh T€OpEeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXKIEHUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJibHUKa («pEIIeHHUEe TPEYroJbHUKOBY»), MPUMEHATh MX IPU PEIICHUU T€OMETPUUYECKUX
3azad.

Bnagets nonsTusMu npeoOpa3oBaHus NO00Ms, COOTBETCTBEHHBIX 2JIEMEHTOB MOJA0OHBIX
¢uryp. [lonp30BaThcs cBOKWCTBaMU MOAOOUS MPOU3BOJILHBIX (DUTYP, YMETh BBIUUCISATH AJTUHBI U
HAXOJUTh YIIibl y oA00HBIX (uryp. IIlpuMmensTs cBolicTBa mo100Ms B MPAaKTUYECKUX 3agadax.
YMeTh NpUBOAUTH MIPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb3oBaTbcsi TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BEIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb3oBaThcst BEKTOpaMH, IMOHUMAaTh HMX TEOMETPUYECKHH U (PUIUYECKHI CMBICI,
NPUMEHATh WX B PELICHUH TE€OMETPHUYECKUX U (Pu3ndeckux 3anad. [IpuMeHsATh CKalspHOE
MIPOU3BEICHNE BEKTOPOB JJIsl HAX0XKACHHUS JJIMH U YTJIOB.

[Tonb3oBaThcsi METOJOM KOOPIMHAT Ha IUIOCKOCTH, HPUMEHAThH €ro B pEIIeHUU
r€OMETPHUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagers moHATHSAMHM MPaBUILHOTO MHOTOYTOJBHHKA, JIHMHBI OKPY>KHOCTH, JUIMHBI TyT'U
OKPY)KHOCTH M paJWaHHOW Mephl yria, YMETh BBIYHCIATH IUIOIMIAAL KpPyra M €ro 4YacTeu.
[IpuMeHSTh MOTydYeHHbIE YMEHUS B MIPAKTUYECKUX 3aadax.

Haxomuth ocu (Wi UEHTPBI) CUMMETPUU (GUTYp, MPUMEHSTH JBUKEHUS IMIOCKOCTH B
MPOCTEHIIINX CITydasx.

[IpuMeHsTh MoJIydeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MATEMATUYECKUE MOJAETH IS
3a/1a4 peajsbHOU )KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BHIYUCICHUS C MPUMEHEHHEM TI0I00us
Y TPUTOHOMETpUYECKUX (PYHKIUH (TIOTB3YSICh, T HEOOXOAUMO, KATBKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHUepa31e/i0B U (mudposbIe)
n/m | TeMInporpaMmsl Bcero | KourpoabubiepaGorsl | IIpakTnyeckuepadorTsl P
o0pa3oBaTe/IbHbIEPECYPChI
|| ot ene [
M ' https://m.edso0.ru/7f415e2e
I/I3MepCHI/IGFGOMeTpI/I‘ICCKI/IXBeJ'II/I‘-II/IH
bu6moreka [IOK
2 T 22 1
PEYTOIRHIIH https://m.edso0.ru/7f415e2e
3 [TapannensHbIE TPsIMBIE, CyMMa 14 1 bubnuotexa [JOK
YIJI0B TPEYrOJbHUKA https://m.edsoo.ru/7f415e2e
OKpYyXHOCTb U KPYT. bubmuorexa [JOK
4 14 1
I'eomeTpuUecKre MOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 II 606 i 4 1
OBTOPEHIE, ODODIICHHESHAHH https://m.edsoo0.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KIIACC

KoimuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kourposabueie | IlpakTuueckue | (uupposbie)
NPOrpaMMbl Bcero
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
bubmmoreka [{OK
1 q s 12 1
CTPIPEXYTOMRHIIH https://m.edso0.ru/7f417e18
2| nponoptuonammmix orpeseam mososime | 15 1 biorera L1OK
PoTopH P > 104 https://m.eds00.ru/7f417e18
TPEYTrOJIBHUKH
3| peymommos mamoroyommm gt 14 1 bimorera LIOK
peyr o P https://m.edsoo.ru/7f417e18
[Tmomaam nogoGHBIX GhUTyp
Teopema [Tudaropa u Hagyana bubmuorexa [JOK
4 10 1
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriabl B OKpY)KHOCTH. BriicanHbie u
OIIMCAHHBIE YETHIPEXYTrOJIbHUKHU. bubnuoreka [JOK
5 13 1
KacarenbHble kK okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [JOK
6 [ToBTOpEHUE, 000OIIEHNE 3HAHUI 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KUIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/m Kourposabubie | IMpakTuueckue | (uupposbie)
NPOrpaMMbl Bcero
padoThI padoTsl o0pa3oBartejibHbIE
pecypcsbl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHHYCOB. PellieHre TpeyroyibHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmonobus. Metpuueckue 10 1 bubnuoreka [JOK
COOTHOIIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CKTOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIOCKOCTH 9 1 bubmmorexa LOK
P b https://m.edsoo.ru/7f41al2c
i [IpaBunbHBIE MHOTOYTOJIBHUKH. [[THa . BuGnorexa LIOK
OXPYRHOCTI H Hnomaﬂf Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomazei
bu6mmoreka [JOK
6 6
JlBInKet IoCKoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIHS 7 5 bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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