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MNOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus Kak OAVH M3 OCHOBHBIX Pa3/eiIOB IIKOJBHOM MaT€MAaTHKH, UMEIOIIUM CBOEH
LENBI0 00ECNeYUTh M3y4YE€HUE CBOWCTB M pa3MepoB (UIyp, MX OTHOIUIEHUH U B3aUMHOE
PacCIOIOKEHUE, ONMPAETCSl Ha JIOTMYECKYIO, [TOKA3aTelbHYIO JIMHHIO. LIEHHOCTh W3ydeHHsd
TreOMETPUH Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs 3aKI0YAETCs B TOM, YTO O0YJaroIuiics
YUUTCS TPOBOJAUTH JOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTMUECKUE YMO3AKIIOUYECHMUS,
JIOKa3bIBaThb MCTHHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEDPHI K JIOXKHBIM, IIPOBOJMTH
paccyXIeHHs «OT IPOTUBHOI0», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenbro n3y4eHuss TeOMETpUU SBIIAETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IPH
PELICHNH KaK MaTeMaTHMYECKHX, TaK W IPAKTUYECKMX 3a]ad, BCTPEYAIOIIMUXCSA B PEATbHOU
Ku3HU. OOydaroluiicss TOMKEH HAy4dMTbCs OINPENEIUTh I'€OMETPHUECKYIO (Urypy, ONUCATh
CJIOBaMH JAHHBIA 4epTEX MM PUCYHOK, HAWTH IUIOLIA[b 3€MEIBHOIO y4acTKa, pacCuUTaThb
HEOOXOJUMYIO JIJIMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyeMble pa3Mepbl Tapaxka JUis
aBTOMOOMJIS. DTOMY COOTBETCTBYET BTOpPAs, BBIUMCIUTEIbHASI JMHUSA B U3YYEHUU IE€OMETPHUHU.
Ilpu pemeHun 3agady  MPaAKTHUECKOro  Xapakrepa OOy4aroIIMMCS  y4UTCSl  CTPOMTH
MaTEMaTUYECKUE MOJEIN pEAIbHbIX JKU3HEHHBIX CHUTYyallMil, NpPOBOJAUTH BBIYMCIEHUS U
OLICHMBATh aJIEKBATHOCTb ITOJIYYEHHOT'O pPe3yibTaTa.

KpaiiHe BaxHO NOJYEPKUBATH CBSI3U T€OMETPUU C APYTUMHM Y4E€OHBIMH INpEAMETaMH,
MOTHUBUPOBaTb  MCIIOJIb30BaTh  ONPEACICHHUS  IEOMETPUYECKUX  (GUIyp UM MOHATHH,
JIeMOHCTPUPOBATh MPUMEHEHHE MOJYYCHHBIX YMEHUH B (pU3MKe U TeXHUKE. DTU CBSA3U HanboJee
SIPKO BUJIHBI B TeMax «BekTopel», «TpUroHOMETpUYECKHE COOTHOLIEHUS», «MeToa KOOpAUHAT»
u «Teopema ITucdaropay.

VYueOHblii kypc «l'eomeTpus» BKIIOYAET CIEIYIONINE OCHOBHBIE Pa3lebl COJECPIKAHUS:
«['eomerpuueckne ¢GuUrypsl W HX CBOWCTBa», «VI3MepeHHEe TEOMETPHUECKUX BEIUUYHUHY,
«/lexapToBBl ~ KOOpAMHATBl Ha IIOCKOCTW», «BekTopel», «J/IBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MOIO0US.

Ha u3ydenue yuebnoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kimacce — 68 yacoB
(2 gaca B Hezeno), B 8 kimacce — 68 "acoB (2 yaca B Heneno), B 9 kinacce — 68 yacos (2 vaca B
HEJIETTIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

HavanbHble moHsATHUS TeomeTpuu. Touka, mpsiMasi, OTpe30K, Jiyd. Yrosu. Buuabl yrios.
BeprukansHple UM CMexXHBIE YIUIBl.  buccekrpuca yrma. JlomaHas, MHOIOYIOJBHHK.
[TapannenbHOCTb U IEPIEHIUKYISIPHOCTD MPSMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KAIOIIEM MUDE.

OcCHOBHBIE TIOCTPOEHHS C IIOMOUIbIO LUPKYJIs M JIMHEHKHU. TpeyronbHUK. BricoTa,
MenraHa, OMCCEeKTpHCca, X CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKH. HepaBeHCTBO TpeyrojJbHUKA.

CroiicTBA W TPU3HAKKH PABHOOEIPEHHOTO TpeyrojdbHUKA. I[Ipw3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CBolicTBa M NpU3HAKU NapajuieNbHbIX NpsAMbIX. CyMMa YIJIOB TpeyrojpHUKa. BHeniHue
YTJIbI TPEYTOJIbHUKA.

[IpsamoyronbHbI TpeyroibHUK. CBOWCTBO MEIHMaHbl MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA,
IPOBEACHHOW K runoreHyse. IIpusHaku paBeHCTBa IPSMOYTOJBHBIX TPEYTrOJIbHUKOB.
[IpssMmoyrombHbBIN TPEYTroJIbHUK C yriaoM B 30°.

HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
TeopeMa 0 OOJIbIIeM yriie U 0oJbLIeH CTOpoHE TpeyroabHuKa. [leprneHaukynsap 1 HaKIOHHas.

I'eomerpuueckoe Mecto Touek. buccexkrpuca yrima M cepeqUHHBIA NEPIEHIUKYISAP K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTh U Kpyr, XOpJla M JuUaMeTp, MX CBOWCTBa. B3amMHOe pacnosiokeHue
OKpYyKHOCTH M npsmoil. KacatenbHas u cekymass K OKpyKHOCTH. OKpy>KHOCTh, BIHMCAHHas B
yroJ. BiucanHast 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetpipéxyronpHuku. [lapamnenorpamm, ero mnpu3HaKu W CBOWMCTBA. YacTHble ciydyau
napaiesorpaMMoB (TIPSIMOYTOJIBHUK, PoMO, KBaapaT), UX NMpPU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroiapHas Tpamerws.

Meron ynBoenusi menuanbl. llenTpanbHas cumMmerpus. Teopema Paneca u Teopema o
MIPONOPLUMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuuu. LleHTp Macc TpeyronbHUKa.

[Momobue TpeyronbHUKOB, Kodhdumment nogobus. [IpusHaku mogodust TpeyroJbHUKOB.
[TpumeneHne moo0Ust P PEIICHUH MPAKTUUYECKHUX 3a]1a4.

CroiicTBa momaneld reomerpudeckux ¢uryp. @opmynsl 1 TIOMEAAN TPEYTrOJIbHHUKA,
napaiuienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0IMAAeH MoK0OHBIX GUryp.

Brruncnenue niomianeil TpeyroibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mpu pemeHUH TPAKTUIECKUX
3a/ay.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yrjia MpsSMOYrOJbHOIO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

Brniucannbie M LEHTpaJIbHBIE YIJIbl, YTOJd MEKAY KacaTeIbHOWM W XOPAOW. YTIIbI MEKIY
XOpJlaMH W CeKyllMMHU. BrucaHHble U ONHCAHHBIE YETBIPEXYIOJBHUKU. B3aumHoe



pacrmonioxeHue IByX OKpyxkHocte. Kacanme oxpyxkHocrted. OOmme KacaTelbHbIE K ABYM
OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemienne tpeyronsHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. Pemenue
MPaKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanne moao6us. [1o061e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIACHUM OTPE3KOB CEKYILUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpAllUHd HaJ
BEKTOpaMHU. Pa3nokeHue BeKTOpa 10 IBYM HEKOJUIMHEApHBIM BeKkTopaM. KoopauHaTel BEKTOpA.
CkansipHO€E MPOU3BEACHNUE BEKTOPOB, IPUMEHEHNUE AJI1 HAX0XKACHUS JUIMH U YIJIOB.

JlekapTOoBbl KOOpPAWMHATBHI Ha IUIOCKOCTH. YpPaBHEHUA TNPSMOA M OKPYXKHOCTU B
KOOPJMHATAX, IEPECEUCHNE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHE.

IIpaBuibHBIE MHOTOYrOJBHUKU. [[11MHa OKpykHOCTU. ['panycHas u paauaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTeH. Ilnomanp kpyra, cektopa, cermMmeHTa.

JIBuKeHUsI TIIOCKOCTH U BHYTPEHHUE CUMMETPUH QUTYp (3JIeMEHTapHbIE MPECTaBICHNU).
[TapannensHbii epenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBbBbI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJabTAaThl OCBOCHHS MPOrpaMMbl yueOHOro Kypca «['eomerpus»
XapaKTEepPU3YIOTCA:

1) naTpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIIEHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIIEMY pPOCCHUHCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMXKCHHSIM POCCHMCKMX MAaTEeMaTUKOB M POCCUUCKOU
MaTEeMAaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUHN B JPYTUX HAyKaX W MPHUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHEHHUIO OOSI3aHHOCTEH TpaKAaHWHA W pealu3allid ero Ipas,
NPEJCTABICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaXKHOCTU MOPATBbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PELICHUH MPAKTUYECKUX 337ad MaTeMaTU4YecKOil
HAIPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSIKEHUH BCel
JKU3HU JJIs YCIEITHON MPOQECCHOHATBHON JAEITETbHOCTA M PA3BUTUEM HEOOXOIMMBIX YMEHHIHA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBIO K HMOIIMOHAILHOMY M JCTETHYECKOMY BOCHIPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 33124, PEHICHHA, PacCyKIeHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIe B ACSITENFHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYyYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YENOBEKa, MPHUPOABI W OOIIECTBA, TNOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOH MAeATeIbHOCTH, AITAloOB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LUBUJIN3AIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4YeCKON
KyJIbTYpOH Kak CpEICTBOM T[IO3HAHWUS MHUpPA, OBIAJCHHEM MPOCTEHIIMMH HaBBIKAMHU
MCCJIEI0BATENbCKOM IEATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHpPOBaAHHE  KYJbTYPbl  310POBbA M
IMOLMOHAIBHOIO (JIArONOJIyYusi:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHE 3HAHHUS B HMHTEpPECaX CBOETO 3J0POBbBS,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATUU U
OT/bIXa, peryisapHas (Qu3nueckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA peIICKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TaKOT'o K€ MpaBa JIPyroro 4eloBeKa,

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHWUU NJIs pElICHUs 331a4 B 00JacTh
COXPAHHOCTH OKpYXKarollel Ccpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY’Kalolleil cpebl, 0CO3HAHUEM TJI00alIbHOIO XapaKTepa SKOJOTHYECKHX
npo0JeM U MyTel ux pereHus;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCMCTBUSAM B YCJIOBHSAX HEONPEAEIEHHOCTH, NOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTHUUECKYIO AESITEIBbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS y APYTHX
Jroze, mpuoOpeTaTb B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIUH W3
OIbITA IPYTHX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHUM, B TOM 4ucie (HOpMyTupoBaTh UICH,
MOHATHS, THIIOTE3bl 00 0OBEKTaX M SBICHHSIX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATH
Ne(QUINUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIE DPELICHUS H
neicTBus, GOpMyJIMPOBATh M OLICHUBATh PUCKHU U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBUIBIATH M XapaKTEpHU30BaTh CYLIECTBEHHbIC NMPU3HAKM MATEeMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OINpEAeNeHUs MOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIUU, OCHOBAHUS JJis 00001IeHUs 1
CPaBHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A,

® BOCIPHHHUMATH, (HOPMYIHPOBATH M MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHULaTeNIbHbIE, EAMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

® BBIBISATH MATEMATUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOpPEUHS B (aKTax,
JMaHHBIX, HAOMIOACHMSIX W YTBEPKACHMSIX, MpeliaraTb KPUTEPUU [UIsl BBIABICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e JlenaTh BBIBOJBI C UCIOJB30BAHHEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX M MHAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

e pa30uparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (IIPsIMbIE U OT IPOTUBHOTO),
MPOBOANTH CAMOCTOSATEIBHO HECIOXKHBIE JI0Ka3aTeIhCTBA MAaTeMAaTHYECKUX (DaKTOB,
BBICTpAanBaTh apTryMEHTAIUI0, MMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBLIBATH
COOCTBEHHBIEC PACCYKIICHHUS;

e BHIOMpaTh CHOCOO pemeHus y4eOHOH 3ajaun (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh HanboJsiee MOAXOISAIINNA C YIETOM CaMOCTOSITENIbHO BBIJEIECHHBIX
KPUTEPHUEB).

ba3zoBble ucciienoBare/ibCKue 1eMCTBUSA:

® CMOJNB30BaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUNW  HMHCTPYMEHT  TO3HAHMS,
dbopMyIUpOBaTh BOIMPOCHI, PUKCUPYIOLINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIEHO
yCTaHABIMBAaTh MCKOMOE W JaHHOE, ()OPMUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSATEIHHO COCTAaBICHHOMY IUJIaHY HECIOXKHBIM HSKCIIEPUMEHT,
HEOOJbIIOE HCCIIEOBAHME 110 YCTAHOBJICHHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOH;

® camMoCTOATEeNHbHO  (opmymupoBaTh 0000mIEHWS W  BBIBOABI 1O  pe3yjibTaTaMm
MPOBEAEHHOTO HAOIIO/ICHUS, MCCIENOBAHUS, OIEHUBATH JIOCTOBEPHOCTh MOTYyYEHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIECHUIA;



IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC MPOLECCA, a TAKIKC BbBIABUTATb MPCAIIOJIONKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBHUAX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(GOPMAIUH, TaHHBIX, HEOOXOAUMBIX IS
peuieHus 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HUHTEPIPETHPOBATH HH(POPMALIHIO
Pa3ITUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

BbIOUpaTh (opMy MpeAcTaBlieHUs WHOOPMALIUK U WIUTIOCTPUPOBAThH PElIaeMble 3a/1aul
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIUSIMH;

OIICHUBATh HAAEKHOCTh MHPOPMAIUHN 1O KPUTEPUSM, MPEITIOKEHHBIM YUUTEIEM HWITH
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIIPHHUMATh U (POPMYITUPOBATHh CYXJIEHUS B COOTBETCTBHM C YCJIOBUSMHU U LEISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTb CBOK TOYKY 3pPEHHMS B YCTHBIX H
NUCbMEHHBIX TEKCTaxX, 1aBaTh MOSICHEHUS MO XOJy PELICHMs 3a/aud, KOMMEHTHPOBATh
IIOJIYYCHHBIH pe3yibTarT;

B X0/ OOCYXXJIEHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYK1aeMOW TE€MBI, TPOOJIEMBI,
pelaeMoi 3a/1aun, BHICKA3bIBaTh UIE€U, HAIlCJICHHbIE HAa MOMCK PELICHUS, COMIOCTABIISATh
CBOHU CYXJIEHUS C CY)XKJIEHHUSAMH JPYTruX y4acTHUKOB Juajiora, oOHapyKuBaTh pa3ivyue
U CXOACTBO MO3MLIMH, B KOPPEKTHOM ¢opme (OpMyIMpoOBaTh Ppa3HOINIACUS, CBOU
BO3PaXKCHHUS;

NPEICTaBIATh PE3yJIbTAaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, UCCIIEAOBaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (opMaT BBICTYIUIEHHS C Y4ETOM 3a/ad NpPE3CHTAMU U
0CcOOEHHOCTEH ayTUTOPUH;

NOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBAa KOMAHTHON U WHAUBUIYAIbHON pabOTHI MpH
pelIeHrH yueOHbIX MaTeMaTHUECKUX 3aa4;

OPUHUMATD 1I€JIb COBMECTHON NIESATENbHOCTH, IIAHUPOBATh OPraHU3alii0 COBMECTHOM
paboThl, pactpenensiTh BUIbl paboT, JOTOBAPUBATHCS, OOCYXKIATh MPOLECC U Pe3yIbTaT
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;

y4acTBOBAaTh B IPYMIOBHIX (hopMax paboThl (00CyKaeHHs, 0OMEH MHEHUSMHU, MO3TOBBIE
IITYPMBI U JIPYTHUE), BBIIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOU JIEHCTBHS
C IpYT'MMH YJI€HaMH KOMaH[bl, OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT
10 KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranmn3anus:

CaMOCTOSITENIFHO COCTABJIATh IUIAH, aJTOPUTM pelIeHHs 3agadd (WIM ero 4YacTh),
BBIOMpATh CHOCOO0 pemeHus C Y4ETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BapHUAHTHI PEHICHUH C y4ETOM
HOBOI MH(pOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHANIbHBIA HHTEJLJIEKT:

BIIAJICTh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS TMpOIecca M Pe3yJbTara perieHus
MaTeMaTHUUYeCKOM 3aJ1auu;



® [PEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHUH 3a]a4ud, BHOCHUTH
KOPPEKTHUBHI B JIEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITETIHCTB, HAIIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OICHMBaTh COOTBETCTBHE pe3yibTaTa AEATEIBHOCTH MOCTABICHHOW LIENH U YCIOBHUSM,
OOBSICHATH MPUYUHBI JJOCTHXKEHUS WM HEAOCTHXKEHHS 1IeTTH, HAXOUTh OMIMOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 KJjacce OOYYaIOUIMICS TOJYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yJIbTaThI:

Pacno3naBaTh M3y4yeHHBIE TeOMETpUYECKHE (UTYpBl, ONpENelsTh HUX B3aUMHOE
pacrnosio)keHue, HM300pakaTh TIeOMETpUYEcKHue (UTYPBI, BBIMOIHATH YEPTEXKH IO YCIOBHIO
3aa4n. I/IBMep}ITB JIMHENHBIE U YIJIOBBIC BCJIMYHWHBI. Pemiate 3ala4yiu Ha BBIYMCIICHUEC OJINH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEWHBIX U YTJIOBBIX BEIMYUH MPEIMETOB B peasibHOM KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STHX 0OBEKTOB 10 MOPAIKY BETHYUHBIL.

CTpouTh 4epTexu K reOMETPUUECKUM 3aa4aMm.

[Tonb30BaThcs MpHU3HAKAMU DPABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh MPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELUICHUH 33/1a4.

[IpoBOAUTH JIOTMUECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

ITonp30BaTbCcst NpU3HAKAMHM PABEHCTBA IIPSAMOYI'OJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEJMaHbl, TPOBEAEHHOW K TUIOTEHY3€ MPSMOYrOJbHOTO TPEYTrOJIbHUKA, B PEIICHUU
FeOMETPUUECKUX 3a/1au.

OnpenensaTs NapayieNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMHU
CCKYyIIas. OHpe,Zle.H}ITB napajiyiCJIbHOCTh MPAMBIX C IMOMOIIBIO paBCHCTBA paCCTO}IHI/II\/'I OT TOYCK
OJHOM MPSAMOM 10 TOYEK APYroil MPsSIMOM.

Pemate 3amaun Ha KieT4aToi Oymare.

HpOBO,Z[I/ITB BBIYUCIICHUA W HaXOAWUTb 4YHCJIIOBbLIE H 6yKBeHHBI€ 3HA4YCHUA YIJIOB B
TCOMCTPHUICCKUX 3agadyax C HUCITIOJIB30BAHUEM CYMMBI YTJI0B TPCYTOJIbHUKOB )41
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPH MEPECEUCHUM [BYX MapaliesbHbIX
npsIMBIX cekyiei. PemaTs npakTuyeckue 3ajjaun Ha HaX0XKJIEHUE YIJIOB.

Brnaners moHATHEM reOMETPUUECKOTO MECTa TOUEK. YMETh ONpeAesTh OUCCEKTPHUCY yIiia
Y CEepPEeIUHHBINA MEPIEHIUKYISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOYEK.

DopMyIHpPOBATH ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUAMETPa OKPYKHOCTH,
MOJIB30BaThCS X CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOWCTBA MIPU PEIICHUH 3a/a4.

Bnanerp MoHATHEM OMUCAHHOW OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HaXOIHUTh €€
neHTp. [loap30BaThCs pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJBHHUKA IMTEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC MEPIECHAUKYJIAPbl K CTOPOHAM TPEyroJbHUKA
MEPECEKAIOTCS B OJTHON TOYKE.

Brnanerp mnoHSATHEM KacaTelbHOM K  OKPYXHOCTH, IIOJb30BaThCSd TEOPEMOM O
NEePHEHANKYISIPHOCTH KacaTebHOM U pajinyca, MPOBEAEHHOIO K TOUKE KacCaHUs.

ITonp30BaTbcsa HpOCT@fIH.IHMH TCOMCTPUICCKUMU HCpPaBCHCTBAMU, IIOHUMAaThb ux
MPAKTUYECKUI CMBICI.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHUS C TOMOIIBIO HUPKYJIIS U JINHEHKH.



K xoniy oOydyeHuss B 8 kJjacce 0OOydJarOMMICS TMOJYYUT CICAYIOIIUE TPEIMETHBIE
pe3yabTaThI:

Pacnio3dnaBath OCHOBHBIE BHJblI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, MOJIb30BAaThCA HX
CBOMCTBaMHM MPU pEUICHUH T€OMETPHUUECKHX 3a/1aY.

[IpuMeHsITH CBOICTBA TOUKHM IE€peceYeHUs] MeIuaH TpeyrojbHUKa (LIEHTpa Macc) B
pelieHuu 3aiay.

Bnanets monsitTueM cpeAaHel JIMHUM TPEYTrOJdbHUKA U Tpaneluu, MPUMEHSATh UX CBOICTBA
NPy pEIICHUM TreomeTpuyeckux 3aaad. llonb3oBarbesi Teopemoir @aneca U TEOpemMoill O
POMOPLUOHANIBHBIX OTPE3KaxX, MPUMEHSATh UX Ul PEeIICHUs TPAKTUUECKUX 3ajau.

[IpuMeHSTh MpU3HAKY MOA00MS TPEYrOJbHUKOB B PEIICHUU T€OMETPUICCKUX 3a/1ad.

[Tonp3oBatbes Teopemoii Iludaropa ays pemeHus reOMETPUYECKUX U MPAKTHYECKHX
3agady. CTpouTh MaTEMaTHUYECKYI0 MOJIElb B MPAKTUYECKUX 3a/ladaX, CaMOCTOSITEIbHO JeNaTh
4epTEX U HaXOTUTh COOTBETCTBYIOUINE JITTUHBI.

Brnaners moHATHSIMU CHHYyCa, KOCMHYCa W TaHI€HCAa OCTPOro Yrjia MNpsIMOYTOJBHOTO
TpeyroyibHUKA. [101630BaThCS STUMU MOHATUSAMHU JIJISI PEIICHUS] PAKTUYECKUX 3a/a4.

Berancisate  (pa3auvHBIME - CIOCOOAMH)  IIOMIQAh  TPEYroJbHUKA W IJIOIIATH
MHOTOYTOJBHBIX Quryp (monab3ysach, TJ€ HEOOXOAUMO, KaabKyisiTopoM). [IpumeHsTh
MOJIYYCeHHBIC YMEHUS B MPAKTUUYECKUX 3aa4ax.

Binanerp NOHATHSMHM BIOUCAaHHOTO M LEHTPAIBHOTO YIJa, HCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YyIJIaX, yIiIax MEeXAy XopJaMu (CeKyIIMMHU) U yriie MeXAy KacaTelbHOW U XOpAoHn
IIPU PEIICHUU T€OMETPUUYECKUX 3aa4.

Bianers moHATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITh CBOMCTBA OMUCAHHOIO
YETBIPEXYTOJIbHUKA MPU PEILICHUHU 3a/1a4.

[TpuMeHsTh MONyYyeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTeMaTH4YEeCKHEe MOJEIH IS
3aJa4 peajbHON JKU3HHU U TIPOBOJAUTH COOTBETCTBYIOLINE BBIUMUCICHHS C TPUMEHEHUEM MOJ00us
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KATbKYIATOPOM).

K xonmy oOyueHuss B 9 kJacce 0oOydYarOUIMIiCS TOJYYUT CIEAYIOIIHE MPEIMETHBIC
pe3yNIbTaThI:

3HaTh TPUTrOHOMETpHUUYECKHE (GYHKIMU OCTPBIX VYIJIOB, HAXOJUThb C HUX [OMOIIBIO
pa3lIUYHbIE  3JEMEHThl  MPSMOYTOJBHOTO  TPEYroJbHUKA  («pelIeHHe  MPSIMOYTOJIbHBIX
TPEYTOJIHHUKOBY). HaXxoauTh (¢ MOMOIIBI0 KANBKYISTOpPA) ATUHBI U YTl 7S HETAOIUYHBIX
3HAYEHHM.

[Tonb30BaTbes hopMylaMu NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUTSL HAXOXKICHUSI COOTHOIICHUI MEX1Yy TPUTOHOMETPUUECKUMHU BETUUMHAMM.

Hcnons3oBath TeOpEeMbl CUHYCOB U KOCHHYCOB ISl HAXOXKIEHUS Pa3JIMYHBIX 3JIEMEHTOB
TpPeyrojbHUKa («pelIeHue TPEyroJbHUKOBY»), MPUMEHITh MX MPU PEIICHUU TeOMETPUUYECKUX
3ajad.

Bragetrs moHATHIME MTpeoOpa3oBaHUs MOI00US, COOTBETCTBEHHBIX JIEMEHTOB MOAOOHBIX
¢uryp. [lonp30BaThCsl CBOWCTBAMU MOAOOUS MPOU3BOIBHBIX (PUTYP, YMETh BBHIYUCIATH JUIMHBI U
HaXOJUTh YIJbl Y Mo00HBIX Quryp. IlpumeHaTs cBoiicTBa moao0us B MPaKTUYECKUX 3a/1adax.
YMeTh NpUBOJIUTH PUMEPHI MOAOOHBIX (GUTYP B OKPYXKAIOIIEM MUPE.

[losnb30BaTbesl TEOpEMaMu O MPOU3BEIACHUM OTPE3KOB XOPH, O MPOU3BENECHUU OTPE3KOB
CEKYIINX, O KBaJipaTe KacaTeabHOM.

[Tonmp30BaTbcsi BEKTOpaMH, TOHMMATh HMX T'E€OMETPUYECKHH M (U3UUYECKUN CMBICI,
NPUMEHSTh UX B PEHICHUH TeOMEeTpuyeckux U (usmueckux 3amad. [IpumeHsTH cKansipHOE
MIPOU3BEJICHNE BEKTOPOB ISl HAXOXACHUS JJIMH U YIJIOB.



[Tonp3oBaTbcss METONOM KOOPAMHAT HA IUIOCKOCTH, IPHUMEHATh €ro B pPEUICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners moHATHAMH MPaBUWIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JUIMHBI AYTH
OKPY)KHOCTM M PaJMaHHOW Mephl YIJa, YMETh BBIUMCIATH IUIOLIA[b Kpyra M €ro 4acrei.
[TprMeHATH MOJTydYeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomaute ocu (MM LEHTPBI) CUMMETPUM (GUTYp, IPUMEHSTH ABMXKEHHS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[TprMeHATh NOTy4YEeHHBbIE 3HAHUSA HA NMPAKTHUKE — CTPOUTh MaTeMaTU4YeCKHe MOAETH s
3ajjad peaJbHON KHU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS C IPUMEHEHUEM MOA00US
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONIB3YSCH, I71e HEOOXOIUMO, KAIBKYIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
[Ipocreiimne reomeTpudecKue GUrypsl u
1 Hf cBorictBa. M3me epHHe FGOMeq")F I/I}:II;CKI/IX 14 bubmorexa OK
' p P https://m.edsoo.ru/7f415¢2¢
BEJIMYUH
but6mmoreka [IOK
2 TpeyrombHiicu 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannensHbIE IPsAIMBIEC, CYMMa yTJI0B 14 1 bu6nuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTh U KpyT. ['eomeTpuueckue 14 | bubnmoreka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415¢2¢
bubmunoreka LIOK
I i 4 1
> OBTOpeHHE, 060bmenHe sHanHil https://m.edsoo.ru/7f415¢2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



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 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
! HerbipexyromeHHKL 12 ! https://m.edsoo.ru/7f417¢e18
Teopema ®aneca u Teopema o
2 MPOMOPIUOHABHBIX OTPE3Kax, MOJ00HBIE 15 1 Bubnmorexa [IOK
poroph p > 1A https://m.edsoo.ru/7f417¢18
TPEYTrOJIbHUKU
[Tnomanes. Haxoxnenue miomanaei
3 Tpe H-IOJ?BHI/IKOB u iHOFO O;I;IHHHX ¢bur 14 1 bubmorexa OK
peyr T P https://m.edsoo.ru/7f417¢18
[Tnomaau mogoOHBIX HUryp
4 Teopema [Iudaropa n Hauana 10 | Bu6muotexa [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢e18
VY1l B OKpyKHOCTU. BriicanHsie u
5 OIMCAHHBIE YETBIPEXYTOIbHUKHY. 13 1 Bu6muotexa [JOK
Kacarenbnbie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKPYKHOCTEH
bubmunoreka LIOK
6 II 000 i 4 1
OBTOPEHHE, ODODIIEHHIE SHATHMH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoabnsie  IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
| Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubanorexa HOK
CHUHYCOB. Penienue TpeyrojibHIUKOB https://m.edsoo.ru/7f41al2c
) ITpeoOpaszoBanue nogodbus. Merpuueckue 10 | bubmmoreka [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
Bbu6nmuoreka [JOK
1
3 Bexropst 12 https://m.edsoo.ru/7f41al2c
4 9 1 bubmuorexa [JOK
JlexkapToBbI KOOPAMHATHI HA TJIOCKOCTH hitps//m.cdsoo.ru/7f4 1al 2
I1 OTrOyro. KH. a
. paBUIbHBIE MHOTOYTOIBHUKH. J{HH . Bu6miorexa LIOK
OKPYKHOCTH H l'IJ'IOH_IaI[f) Kpyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenune mioniaaeit
Bbu6nmuoreka [JOK
6 JBuKeHus II0CKOCTR 6 https://m.edsoo.ru/7f41al2¢c
. [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS . ) Bbu6nmuoreka [JOK
3HAaHUHU https://m.edsoo.ru/7f41al2¢c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremaruka. ['eometpusi: 7-9-e kitaccol: 0a30BbIil YPOBEHB: yUeOHHUK, 7-9
kiaccel/ Atanacsia JI.C., byry3oB B.®., Kagomues C.b. u apyrue, AkiimonepHoe

obmectBo «M3natenscTBO «IIpocBenienuer

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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