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IMosicHuTeIbHAS 3aIHCKA
Pabowass mporpamma 1o TreomeTpuM s 9 Kiacca cocTaBlIeHa HAa OCHOBE

®denepallbHOTO TocyAapcTBeHHOTr0 obOpasoBatenbHOoro crangapra (PIOC) u TpeboBanuii k
pe3yibTataM OCHOBHOTO o0Imiero obOpasoBanus, npexacraBieHHbIx B @I'OC. B Ilporpamme
PeyCMOTPEHbl pa3BuTHE BceX 0003HaueHHBIX B PI'OC OCHOBHBIX BHUIOB JEATEIHLHOCTU
YYEHUKOB U BBINIOJHEHHUE 1esIeil U 3a1a4, moctaBieHHbIx OI'OC.

[Iporpamma pa3paboTaHa Ha OCHOBE CIIEAYIOIIUX HOPMATUBHBIX JOKYMEHTOB H
METOJIUYECKIX MAaTEPUAaJIOB:

®DenepalibHbIl TOCYIapCTBEHHBIA 00pa30BaTeNbHBIA CTaHIAPT OCHOBHOI'O OOIIETO
o0Opa3oBaHUs, YTBEPXKICHHBIM MpHKa3oM MHUHHCTEPCTBA O0pa3oBaHHMs M Hayku Poccuiickoi
Oeneparun ot «17» nekadps 2010 r. Ne 1897,

@OenepanbHblil 3ak0H 00 oOpa3zoBanmu B Poccuiickoit @enepamun Ne 273-03 ot
29.12.2012;

@OenepallbHbIl  TepeueHb Y4YeOHUKOB, YTBEPKIEH MpHKa3oM MMUHHUCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 31 mapra 2014 r. Ne 253 «O06 yTBepxkaeHun
denepanbHOrO TMepeyHs y4eOHHKOB, PEKOMEHJOBAHHBIX K HCIOJIB30BAHUIO TMPH peaTn3aliu
UMEIOIINX aKKPEIUTAlUI0 00pa3oBaTENbHBIX MNPOrpaMM HauyaldbHOrO OOIIEro, OCHOBHOTO
obmiero, cpemHero odmero oopasoanws» ¢ u3meHeHUssMU oT 08.06.2015 .;

[Tporpammbl  001ie00pa3oBaTenbHbIX —yupexaeHu. ['eomerpus 7-9 kmacchl.
Cocraurens: bypmuctposa T.A., M.: [Ipocsemienue, 2014 r.

[Iporpamma  coorBercTBYeT  yueOHuky I'eomerpus 7 — 9. VYuebHux uis
obmeobpazoBatenbHbix  yupexaeHuit. / JI.C. Aranacsn, B.®. byry3os, C.b. Kanomies,
O.I'.IMo3nsaxk, N.U. FOauna. / M.: TIpocsemenue, 2014.

VY4eOHbIil 1U1aH MBOY  «Canosckas COILL» IpeaycMaTpuBaeT pPaBHOMEPHOE
pacripesie/ieHle YacoB B TEUEHHUE Toja: 3 Y. B HEJIENI0 B TIEPBOM IOJYrOJIMU U 2 yaca BO BTOPOM,
u3 pacuera 34 paboune Hemenn, Bcero 84 Jaca.

JlanHas pabGouasi mporpamma HOJHOCTbIO OTpa)kaeT 0a30BbIil ypOBEHb MOATOTOBKU
IIKOJBHUKOB M0 pas3ienaM IHporpaMMel. B mporecce oO0ydeHus ydaiiuecs OBJIa/I€BalOT
YMEHUSIMH  OOIIey4eOHOro  XapakTepa, pa3HOOOPa3HbIMM  CIIOCOOAMHU  JIeSITEIBbHOCTH,
nproOpETaIOT OIBIT:

— IUIAHUPOBaHMWS W OCYLIECTBIEHHS aJIrOPUTMHUYECKONW JEATENbHOCTH, BBIIOJHEHUS
3aJJaHHBIX U KOHCTPYMPOBAHUS HOBBIX aJITOPUTMOB;

— pemieHHs pa3HOOOpa3HBIX KJIACCOB 3aJad M3 PA3UYHBIX pa3esioB Kypca, B TOM YHCIe
3aja4, TpeOYIOIHUX MMOKCKA TyTH U CIOCOOOB peIIeHus;

— WCCIIEIOBATEeIbCKOW JICATENBHOCTH, pa3BUTHs WACH, TPOBEACHUS OSKCIIEPHMEHTOB,
00001IeHNs,

— TIOCTaHOBKH U (hOpMYIHpOBaHUS HOBBIX 3a]1aY;

— 5ICHOTO, TOYHOT'O, TPAMOTHOT'O M3JI0’KEHUSI CBOMX MBICIIEH B YCTHOM M MMCBbMEHHOM peuH,

— UCMOJb30BAHUS PA3JIMYHBIX SA3BIKOB MaTeMaTHKH (CIOBECHOTO, CHUMBOJIMYECKOTO,
rpau4eckoro),

— CcBOOOJHOTO IMepexoja C OJHOTO s3bIKa Ha JAPYroi s WILTIOCTPAIMH, WHTEPIPETAIINH,
APryMCHTAIUU U JOKA3aTCILCTBA,



MIPOBE/ICHUS JOKA3aTeNbHBIX PACCYXACHUN, apryMEHTAIMH, BBIIBKCHHUS THIIOTE3 U MX
000CHOBAHHS;
MOMCKA, CHUCTEMAaTH3alllM, aHaJM3a U KiIacCUpHUKAIMU HH(OPMAIMH, HCIOIH30BAHUS
pa3sHOOOpa3HbIX MH(POPMALMOHHBIX HMCTOYHUKOB, BKJIOYas y4eOHYI0 M CIPaBOUYHYIO
JUTEPATypy, COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHH.

— eau 1 3a7a4u 00yyeHHust

B Xo4e 06y‘leHI/IH MOJYJIA ((FCOMeTpI/II/I» 10 ﬂaHHOfI nporpamMme € MCIIOJIb30BAHUEM

y‘Ie6HI/IKa U METOAHNYCCKOT'O mocoous JJISL YYUTEIIS, PeIIaroTCs CJIeaAYIolIne 3aa4Yn.

CHCTEMaTHYECKOE U3yYEHHE CBOMCTB T€OMETPUUYECKUX (PUTYp HA TUIOCKOCTH;

dbopMUpOBaHHE TPOCTPAHCTBEHHBIX MPEACTABICHUH; pPa3BUTHE JIOTMYECKOTO MBIIUICHUS |

MOJTOTOBKA armapara Ui U3y4eHHs] CMEKHBIX TUCIHUIUINH ((pU3MKa, YepUCHUE U Jp.) U Kypca

CTCPCOMETPHH B CTAPIIUX KJIACCAX;

OBJIAICHUC KOHKPCTHBIMHU 3HAHUAMU HCO6XOI[I/IMI>IMI/I AJid MPUMCHCHUA B HpaKTH‘ICCKOfI

IEATEILHOCTH.

Lenu ooyuenusn:

B Hanpaejlenuu TUYHOCMHO20 paseumus.

pa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBIIUICHHS, KYIbTYphl pEYd, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIICPUMEHTY;

dbopMHpOBaHHE Yy YyYallUXCS WHTEIUIEKTYaJbHOW YECTHOCTH W OOBEKTHBHOCTH,
CIIOCOOHOCTH K TIPEOJIOJICHUIO MBICTUTENBHBIX CTEPEOTUIIOB, BBITEKAIOMIMX U3
OOBIJIEHHOTO ONBITA;

BOCIIUTAaHME KAueCTB JIMYHOCTH, OOECHNEUYMBAIONIMX COLMATBHYI) MOOWIBHOCTD,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSATETIbHBIC PEIICHUS;

(hopMHPOBaHHE KAYECTB MBIIUICHUS, HEOOXOIUMBIX JUIS aJalTalid B COBPEMEHHOM
MH(OPMallMOHHOM OOIIECTBE;

pa3BUTHE UHTEpeca K MaTeMaTUYECKOMY TBOPUYECTBY U MATEMATUUYECKUX CTIOCOOHOCTEH.

B MemanpeOMemnom Hanpaesienuu.:

(hopMHUpOBaHKE TIPEICTABICHUM O MaTEeMaTHKE KaK YacTH OOIIEeUEIOBEUYECKON KYIbTYpHI,
0 3HAYUMOCTH MaTeMaTUKU B PA3BUTUU ITUBUIIU3AINHN U COBPEMEHHOTO 00IIIECTBA;
pa3BUTHE TPEACTABICHUN O MaTreMaTHKe Kak (opMe OMUCaHHS U METOJE MO3HAHHS
NEHCTBUTENLHOCTH, CO3/IaHUE YCJIOBUN M7l MPUOOPETeHUS MEPBOHAYATBLHOTO OIbBITA
MaTeMaTUYECKOTO MOJICITUPOBAHMUS;

(dbopMupoBaHHE OOIMIMX CIIOCOOOB WHTEIUIEKTYabHON JEATeNbHOCTH, XapaKTePHBIX s
MaTeMaTUKU M SIBISIONIMXCA OCHOBOM ITO3HABATEJIbHOW KYJIbTYPhI, 3HAYMMOMN IS
pa3IMYHBIX chep YEIOBEUECKOM NeTEIbHOCTH.

B npeomemmnom nanpaenenuu:

OBJIAAICHUC  MATCMATUYCCKMMU  3HAHUIAMU U YMCHUAMU, HCO6XO,Z[I/IMBIMI/I JIA
MMPOAOJIZKCHU A 06yquI/151 B CTapIJ_Ieﬁ IIKOJE€ MM HHBIX 06H1€06p3.30BaTCHLHLIX
YUPCKACHUAX, U3YICHHUA CMCKHBIX JUCHUIIIINH, IPUMCHCHUS B HOBC@}IHCBHOﬁ KHU3HU,
CO3JaHUC (I)yHJIaMCHTa AJId MaTEMaTUYCCKOI0 pPa3sBUTUA, (bOpMI/IpOBaHI/IH MCXaHU3MOB
MBINJICHUS, XapaKTCPHBIX IJIA MaTeMaTHYeCKOM JesITEeIbHOCTH.

O0mas xapakTepucTuKa y4e0HOro npeamera



TI'eomempusn — OVH N3 BaXHEUIINX KOMIIOHEHTOB MaTeMaTHYECKOTO 00pa30BaHuUs,
HEOOXOAUMBIM I TIPUOOPETEHUST KOHKPETHBIX 3HAHWKW O TMPOCTPAHCTBE M TMPAKTHYCCKH
3HAUYMMBIX yMEHUU, (OPMUPOBAHUS SI3bIKA OMUCAHHUS OOBEKTOB OKPYXKAIOMIETO MHpa, s
Pa3BUTHSL MPOCTPAHCTBEHHOTO BOOOpaXEHUS M HHTYWUIIUHM, MATEMATHYECKOW KYJIbTYPHI, HJIs
ACTETUYECKOTO BOCHHUTaHMs oOydarommxcs. V3ydueHue reoMeTpud BHOCHT BKJIAJ B Pa3BHTHE
JIOTUYECKOTO MBINIUICHHS, B (POPMHUPOBAHUE TTOHATHS TOKA3aTeIbCTRA.

TakuM o00pa3oMm, B XOJE€ OCBOCHHS COJEpKaHUs Kypca Yydamluecs IMOJIydaroT
BO3MOKHOCTb:
pa3BUTHh MPEACTABIECHUE O YHUCIE M POJM BBIYUCICHUW B YEJIIOBEUECKOM ITPAKTHKE;
chopMupOBaTh MPAKTUYECKUE HABBIKKM BBITIOJIHEHHS YCTHBIX, TMChbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYMCIICHUM, Pa3BUTh BBIYMCIUTEIBHYIO KYJIBTYPY;

Pa3BUTh MPOCTPAHCTBEHHBIE MPEJCTABICHUS U W300pa3UTEIbHBIE YMEHHs, OCBOUTH OCHOBHBIC
(hakThl 1 METOBI TUTAHUMETPUH, TIO3HAKOMHUTBHCSI C MPOCTEHIITUMHU MPOCTPAHCTBEHHBIMU TEJIaMU
1 UX CBOMCTBaMH;

pa3BUTh JIOTUYECKOE MBIIIJICHHE M peYb — YMEHHUS JIOTUYECKH OOOCHOBBIBAThH CYXKIACHMS,
MPOBOJUThL  HECJIOXKHBIE CHUCTEMaTU3allMk, MPUBOJUTh NPUMEPbl W  KOHTPHPUMEPHI,
UCIIOJIb30BATh PA3JIMYHBIC SI3BIKM MATEMATHKH (CIIOBECHBIN, CUMBOJINYCSCKUHN, TpaQUISCKUi) st
WJUTFOCTPALIMK, UHTEPIIPETAl[M, apTyMEHTAlUU U 10Ka3aTeIbCTBA;

chopMupoBaTh MpeACTaBICHUS 00 U3ydyaeMbIX MOHATUAX U METOAaX KaK BaXXHEHIITNX CPEICTBAX
MaTeMaTUYECKOTr0 MOJAEIUPOBAHUS PEAIbHBIX IMPOLECCOB U SIBJICHUI.

B pesynbrare ocBoeHUs Kypca r€OMETPUH yYalllhecs MOJIydaroT MpeicTaBiIeHUe 00
OCHOBHBIX (PUTypax Ha IUIOCKOCTHM M UX CBOMCTBax; MpUOOPETAIOT HABBIKM I€OMETPHUYECKUX
[OCTPOECHUN, HEOOXOIUMBIE JUIsl BBIMOJIHEHMS] 4acTO BCTpEUaroOUIUMXcs rpapuueckux padort, a
TaK)K€ HaBbIKM M3MEPEHUSI U BBIUMCICHUS [UIMH, YIJIOB, NPUMEHSEMbIE Ul PELICHUs
pa3HOO0pa3HBIX T€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Mecto npeamMera B y‘leﬁHOM IJIaHe

CornacHo denepanbHOMy 0a3MCHOMY Y4eOHOMY IUIaHy MpoTrpaMMa paccurMTaHa Ha
84 yaca (2,5yaca B Heleq0 B NEPBOM MOJYIOAMH M 2 4Yaca B HeJeJql0 BO BTOPOM
MOJIYTOAMH).

KoHTpoabHBIX paboT — 6 4acoB, KOTOpPhIE pacHpeesieHbl 0 pa3/esaM CielyronuM
obpazom: «BekTopbe» 1 yac, «Metoa koopauHat) 1 yac, «COOTHOIIEHHE MEXIY CTOPOHAMHU U
yriamu TpeyrojbHuKa» | yac, «/lnmmHa OKpyKHOCTH M Iiowmaab kpyra» 1 gac, «/Ipmwkenus» 1
yac 1 | yac Ha BXOJIHYIO KOHTPOJIbHYIO paboTy.

[TpomexxyTouHast aTTecTansi NPOBOIUTCS B (hOpME TECTOB, CaMOCTOSTENbHBIX,
IIPOBEPOYHBIX pabOT U MaTeMaTH4yecKuX AUKTAaHTOB (rmo 10 - 15 MHHYT) B KOHIE JIOTMYECKU
3aKOHYEHHBIX OJOKOB y4eOHOIro Marepuasa. Y poBeHb 00yueHHs — 0a30BbIM.

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

JInyHoCTHBIE:

UCMOJIb30BaHUE NPUOOPETEHHBIX 3HAHUH W YMEHHH B TPAKTHUYECKOM JEATENIbHOCTH U
MIOBCEIHEBHON JKM3HM JUIsI MOJCIMPOBAHUSA IPAKTUYECKMX CHUTyallud M HCCIEI0BAaHUS
MOCTPOECHHBIX MOJIEJIEH ¢ MCIOJIb30BAaHUEM anapaTa reOMeTpUN;

(dopMHpOBaHHE OTBETCTBEHHOI'O OTHOLIEHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
00ydJaronmxcsi K CaMOpPa3BUTHIO M CaMOOOpPa30BaHHMIO Ha OCHOBE MOTHBAIMHM K OOYyYEHUIO U
MO3HAHUIO, BBIOOPY JAajibHeNero oopa3oBaHus Ha 0a3e OPUEHTUPOBKU B MuUpe mpodeccuit u
npoecCHOHANBHBIX  MPEANOYTEHHH,  OCO3HAaHHOMY  TIOCTPOEHHUIO  WHIAUBUAYAJIbHOMN
00pa30BaTeNbHON TPAGKTOPHH C YIETOM YCTOMUMBBIX TO3HABATEIILHBIX MHTEPECOB;



dopMHpOBaHUE IEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

¢dopMHupoBaHHE KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIEHWHM M COTPYAHHUYECTBE CO
CBEPCTHHKAMHM, CTApUIMMH M MIIQAIIUMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOH, yuyeOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUJIAX ACATEIbHOCTH;

YMEHHE SICHO, TOYHO, TPAaMOTHO M3JIaraTh CBOM MBICIH B YCTHOM M MHCbMEHHOM pe4H, TOHUMATh
CMBICJI TIOCTaBJICHHOW 3a/a4yM, BBICTPAUBATh apPryMEHTALMIO, TPUBOJUTH NPUMEPH U
KOHTPIPUMEDHI;

KPUTUYHOCTh MBIIUICHHSI, YMEHHE PpAcCIO3HaBaTh JOTMUYECKH HEKOPPEKTHBIC BBICKA3bIBAHMUSA,
OTIINYATh TUMOTE3Y OT (aKTa;

KpPEaTUBHOCTb  MBIIUICHUS, HWHHULMATHBY, HAXOJYUBOCTb, AaKTHUBHOCTb IPH  pELICHUU
reOMETPUUECKUX 3a]1a4;

yYMEHHUE KOHTPOJIHUPOBATH MPOLIECC U PE3yNIbTaT YUeOHON MaTeMaTUu4eCcKOi e TeIbHOCTH;
CHOCOOHOCTh K AMOLMOHAIBHOMY BOCIPHITHIO MAaTEeMaTHYECKUX OOBEKTOB, 3a/a4, PEIICHHIA,
pacCyXIECHUM.

MeTtanpeaMeTHbIe:

B 9 knacce Ha ypokax reoMeTpuu, Kak M Ha BceX INpeaMeTax, OyAeT MpoaospKeHa
paboTta 1Mo pa3BUTHIO OCHOB YHUTATENIbCKON KoMmmeTeHInd. OOydaronmecs: OBIaICIOT YTCHHEM
KaK CpeJCTBOM OCYIIECTBJICHMsI CBOMX JaJbHEHIIMX IJAHOB: MPOJOJDKEHUS O00pa3oBaHMs U
camMo00pa30BaHMs, OCOZHAHHOTO TUIAHUPOBAHHS CBOETO AKTYAJILHOTO W MEPCHEKTHBHOTO KpyTa
YTEHUSL.

[Tpu U3yYeHUH reoMeTpuu oOyyJaromuecst YCOBEPIIEHCTBYIOT
nproOpeTeHHbIE HABBIKM paboThl ¢ MHGpOpManued U momnonHAT ux. OHM cMOryT paboTaTb C
TEKCTaMHU, MPeoOpa30OBbIBATh U UHTEPIPETUPOBATH COAEPIKAIILYIOCS B HUX MH(OpPMAIHIO, B TOM
YHCIIe:

CHCTEMaTH3UpOBaTh, COIOCTABIATh, AHAJIU3UPOBaTh, 0000IIATh W  UHTEPHPETHPOBATH
MH(pOpPMALIMIO, COJIEPKALTYIOCS B TOTOBBIX HH(OPMAILIMOHHBIX 00BEKTAX;

BBIJICJIATh TJABHYIO W H30BITOYHYIO WH(GOpPMAIMIO, BBIMOJHATH CMBICIIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAaKTOB, MBICIEH; MpeAcTaBIATh MH(GOpPMAIMIO B CKaToW cioBecHOH (opme (B
BU/JIE IJIaHA WJIM TE€3MCOB) U B HAIVISIIHO-CUMBOJIMYECKOW ¢opMe (B BUIE Tabnull, TpaduyecKux
CXEM M JuarpaMM, KapT MOHATHIH — KOHLENTYaJIbHBIX UarpaMM, OITIOPHBIX KOHCIIEKTOB);
3aIOJIHATH U JOTOJTHATH TaOJHIIBI, CXEMBI, THarpaMMbl, TEKCTHI.

B xoxe u3ydeHus reoMeTpuu OOYyYaroIIHecs YCOBEPIICHCTBYIOT OIBIT MPOEKTHOM
NeATeTbHOCTH, Kak oco0oi QopMbl ydeOHON paboThl, CHOCOOCTBYIONIEH BOCIHTAHHUIO
CaMOCTOSITENIbHOCTH, ~MHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIICHHIO MOTHBAIIUH U
ahpexTHBHOCTH y4eOHOW MIEeATEIBLHOCTH; B XOJI€ peaju3alii HWCXOJHOTO 3aMbIcia Ha
MPAKTUYECKOM YPOBHE OBJQ/ICIOT YMEHHUEM BBIOMPATH a/IeKBAaTHBIE CTOSIIEH 3a/Jaye CpelCTBa,
NpUHHUMATh pPEIICHUA, B TOM YHCJIIC W B CUTyalHUAX HCEOIPECACICHHOCTH. Ounn nmojy4dyar
BO3MOXXHOCTh Pa3BHUTh CIIOCOOHOCTH K Pa3pabOTKe HECKOJIbKUX BapUAHTOB PEIICHUMN, K TIOUCKY
HECTAHJIAPTHBIX PEIICHUH, TIONCKY M OCYIIECTBICHHIO Han0OoJIee MPUEMIIEMOTO PEIICHUS.

PerynsituBHbIie:

onpedenams 1elb IATEIIbHOCTH Ha YPOKE C IOMOIIBIO YUUTENS U CAMOCTOSITENBHO;

YUUTBCSI COBMECTHO C YUHUTEIEM OOHAPYKUBATh U (hopmyauposams yuebHyIo npodaemy;,

YUUTBCS NIGHUPO8ams YIeOHYIO AEITEIbHOCTh Ha YPOKE;

8bICKA3bI6ANMb CBOIO BEPCUIO, TMBITAThCSl Mpe/ularath crnocod e€ NpoBepkH (HA OCHOBE
MIPOIYKTUBHBIX 33JIaHUN B YUCOHHKE);



pabotass 1O TPEAIOKEHHOMY IUIaHy, UCHOIb306AMb HEOOXOAUMBIE CpelacTBa  (Y4EeOHUK,
KOMIIBIOTEP U UHCTPYMEHTHI);
onpeoensime yCIEIHOCTb BBIIIOJHEHHS CBOETO 33JaHUs B IUAJIOTE C YUUTEIIEM.

CpenctBoM  (OpPMHPOBAaHUSI  PETYISTHBHBIX JICHCTBHHA  CIIy)KaT — TEXHOJOTHS
npoOJIEMHOTO JAHMaliora Ha dTale M3y4eHUss HOBOTO MaTepuana M TEXHOJIOTHS OLCHWBaHUS
00pa3oBaTeNbHBIX TOCTHKCHUH (YICOHBIX YCIIEXOB).

ITo3naBaTeabHbBIE!

OPUEHTUPOBAThCS B CBOCH CHUCTEME 3HAHUUW: NOHUMAMb, 9TO HYKHA JIOTIOJHUTEIbHAS
uH(popManus (3HaHUS) Ul pEeIICHUs YIeOHOM 3a/1auv B OJUH IIIarT;

Oeniams MPEJIBAPUTEIBHBIN 0mMOOp NCTOYHUKOB HH(DOPMAIIUHU [Tl pelieHusT yaeOHOH 3a1a4H;
JIOOBIBaTh HOBBIC 3HAHUS: HAXOOUMb HEOOXOIUMYIO HH(GOPMAIUIO, KaKk B Y4€OHUKE, TaK M B
MPEUIOKEHHBIX YUUTETIEM CIIOBApAX, CIIPABOUYHUKAX U HHTEPHET- pecypcax;

N0OBIBaTh HOBBIC 3HAHUS: U36/1eKamb WH(HOPMAIINIO, TIPEIICTABICHHYIO B pa3HbIX (popmax (TEKCT,
TabnuIa, cxema, WUTFOCTPaLUs U JIp.);

nepepabaTbiBaTh MOJYYEHHYI0 HHGMOPMALUIO: Hab1odams u Oeiamb CaMOCTOSATEIbHBIC
6b16000I.

CpenctBoM GpopMUPOBAHUS TIO3HABATEIBHBIX JTCHCTBUN CIY)KUT YICOHBI MaTepUa
U 3a7jaHusl yueOHUKa, 00ECIIeUHBAIOIINE IEPBYIO TUHUIO PA3BUTHS — YMEHHE OOBACHATH MUD.

KoMmyHunkaTuBHbIE:

JIOHOCHUTD CBOIO TO3UIMIO A0 JIPYTUX: 0)opMaamb CBOIO MBICIb B YCTHOM M MHCHbMEHHON pedn
(Ha ypoBHE NPEeI0KEHUSI UM HEOOJIBIIIOTO TEKCTA);

CIIyIIATh U TIOHUMATh peub Opy2ux;

BBIPA3UTCIILHO Yumamsb U nepecKkasovlédmsv TCKCT,

eécmynams B Oecely Ha ypOKe U B )KU3HU;

COBMECTHO 002068apu6ambcs O TpaBUiIax OOIIEHUS U MOBEIEHUS B LIIKOJIE U CJIEZ0BATh UM;
YUUTBCS 86INOIHAMY PA3INYHBIE POJIM B IpyIe (JUAEPa, UCTIOJHUTENS, KPUTHKA).

Cpe,[[CTBOM (I)OpMI/IpOBaHI/ISI KOMMYHHKATHUBHBIX JIeNCTBUI CIIy’KAT TCEXHOJOTHA
HpO6J’ICMHOI‘O Jauajiora (n06y>1<zla10m1/1171 U TOJABOISIINM ,Z[I/IaJ'IOI‘), TEXHOJIOTUA MMPOAYKTUBHOI'O
YTCHUS U OpraHu3alnsid pa60TI>I B MaJIbIX I'pyIimnax.

IIpeamerHble:
Tema Yyamuecs Hayyarcst Yuammuecs oJIy4yar
BO3MOKHOCTb
Bexmoput — 0003HaUamdb U U300pPaAACAMb BEKMOPYL, — oerademv  BEKMOPHHIM
—  uU3006padcamv 6eKMop, pasHulil OGHHOMY, Memooom Onsl peueHus
— Ccmpoumv B8eKmop, PABHuIU CYMMeE O08)X 3a0a4 Ha BblYUCIEHUE U
8EKMOPO8, UCNONIbL3YS npasuna 00Ka3amenbCcmeo,
mpey201bHUKA, napannenocpamma,
Gopmynupoeams 3aKOHbL CLOHNCEHUS, — npubpecmu onvim
— CmMpoums CyMMy HECKOJIbKUX 8EeKmMOopos, 6bINOIHEHUs NPOEKMOE.
UCNONBL3YS NPABUNO MHO20Y20IbHUKA,
— Cmpoumsv 6eKmop, pagHblil pasHOCMU 08YX
BEKMOPOB, 08YMS CHOCODAMU.




peuiamo ceomempudecKkue 3a0ayqu

Ucnob3oeadHue  aieopumma 6blpadstCeHusl

yepe3  OaHHble  BEKMOpPbl,  UCHONb3YS

npaesuia CJIOIHCEHUAL, BblHYUMAHUA u
YVYMHOOICEHUS 6eKmopa Ha YUcilo.

peuianio npocmeﬁwue ceomempudecKkue
361061’{1/!, Onupasico Ha U3y4€eHHble
ceolicmea 6EKMOpos6;

HAX00UMb cpedmo;o JURUIO mpaneyuu no

3A0AHHbIM OCHOBAHUAM.

B noeceonegnon scuznu u npu uszyuenuu
Opy2ux npeomemos:
—  UCNONb306aMb  GEKMOpPbl Ol peuleHuUs
npocmetiuwiux  3a0ay  Ha  OnpeoeieHue
CKOPOCMU OMHOCUMENbHO20 OBUNCEHU.
Memoo — onepuposamv  Ha  0A3080M  YpOGHe ognaoemn
KoopOunam NOHAMUAMU. KOOpOUHamul — 8eKmopa, KOOPOUHAMHBIM
KOOpOUHAmMuvl ~ CyMMbl U PASHOCMU Memooom peuienus
8EKMOP0O8, NPOU3BEOeHUs] BeKMOpd HA 3a0ay Ha vlYUCIeHUe U
YUCno; doKazamenbcmeo,
—  8BIYUCTIAMD KOOpOUHAamul sekmopa, npuobpecmu onvlm
KOOpOUHAmMul ~ CYMMbL U paszHocmu UCNOIb308AHUSA
8EKMOP0O8, KOOPOUHAMbBL  NPOU3BEOEHUs. KOMNbIOMEPHBIX
8€KMOpPA HA YUCTO; npocpamm Ons aHanu3a
—  GLIYUCTIAMb Y20J MeAHCOY 8eKMOPaMU, 4aCMHbIX caydaes
—  GLIUUCHAMb  CKANAPHOE  Npou3geoeHue 634UMHOCO
geKmopog; paCl’IOJZODfCeHM}Z
—  GLIYUCTIAMD paccmosiHue MedHcoy OKpyoICcHOCTElL u
MOYKAMU NO U3BECIMHBIM KOOPOUHAMAM, npAmbolx,
—  8BIYUCTAMb  KOOPOUHAMbL cepeounbl npuoopecmu onbslm
ompeska; BbINOIHEHUsl NPOEKMO8
— cocmaenams  YpaeHeHue  OKPYICHOCMU,
3HaAsA KOOpOUHAmMbl YeHmpa U MOYKU
OKPYJICHOCIMU, — COCMABAAMb  YPAGHEHUE
APAMOT N0 KOOPOUHAMAM 08YX ee MOUeK;
— pewamv npocmeniuiue 3a0ayu Memooom
KOOpOUuHam
Coomnowenus — onepuposamv  Ha  0A3080M  YpOGHE BLIYUCTIAMD niowaou
Mmedxncoy NOHAMUAMU:  CUHYCd,  KOCuHyca U Queyp, cocmasneHHvix
cmoponamu u mareenca y2ios, uz  0syx u  6bonee
yenamu —  NpuMeHsmv OCHOBHOE NPAMOY20JIbHUKOG,
mpeyzonbnuKa. MPULOHOMEMPULECKOE  MOAHCOECTNEO npu napannenocpammos,
pewieHuu 3a0a4 Ha HAxodcoeHue OOHOl Mpey201bHUKO08, Kpy2a U
Cranspnoe MPULOHOMEMPUYECKOU  (DYHKYuU  yepe3 cekmopa,
npouseeoenue opyeyio, BLIUUCIAMD niowaou
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6eKmopos — usobpadicamv Y201 MedHcOy BeKmopamu, MHO20)20]IbHUKOS,
BbLIYUCTIAMD cKanapHoe npouzgeodeHue UCNONL3YS  OMHOWECHUS
6€KmMopoa, PAaeHoGenUKoCmu u
—  HaxoOumv  yenvl  Medxdcoy — 8eKmopami, PABHOCOCMABLEHHOCIU;
UCNnonbL3ys Gopmyny CKANSIPHO20 |— NPUMEHAMb
npou3eedenus 8 KOOPOUHAMAx, aneebpaudeckuil u
— NpuMeHamv meopem) CUHYCO8, meopem) mpuconomempuiecKuu
KOCUHYCO8, mamepuan npu peuieHuu
—  npumensmo dopmyny naowadu 3a0a4 Ha GblYUCIEHUe
mpey2oabHuKda, nirowjaoeu
—  pewamsv  npocmeuwiue  3a0a4u  HA MHO2O0Y20IbHUKOE,
Haxooicoenue CMOpPOH u yenos |~ nhpuobpecmu onvim
NPOU38OIbHO20 MPEY20NbHUKA npumenenus
B noeceonegnon ycuznu u npu uszyuenuu aneebpauieckozo u
Opyeux npedmemos: MPUSOHOMEMPULECKO20
annapama npu peuwieHuu
—  UCNOTb306aMb  6EKMOpPbL O peuleHus
3 2eomempuieckux 3a0ay
3a0a4 Ha O8udicerue U 0eticmeue Cuil
Jnuna — onepuposamb  Ha  0a3080M  YpOGHe |— 6bIBOOUMb POPMYNY 04
OKpYJCHOCIU U NOHAMUAMU npasuibHO20 BbIYUCTICHUS yena
naouwaos Kpyza MHO20)20/IbHUKA, npasuibHo20 n-
— npumensmov  Qopmyny O 6bIYUCTEHUS V2OlbHUKA U NPUMEHAMb

yena npasunibHo20 N-y201bHUKA.
NPUMEHAMb HOPMYIbL NAOWAOU, CIOPOHDbL
APABUTLHO20 MHO20Y20bHUKA, paouycd
BNUCAHHOU U ONUCAHHOU OKPYICHOCHU,
dopmynsi
OKpYHCHOCU, oyeu OKpYHCHOCTU,
naoWaou Kpyea u Kpy2o6020 CeKmopa.

NPUMEHAMb ONUHbL

UCNONb308AMb CEOUCMBA USMEPEHUSL ONIUH,
V2l08 npu peueHuu 3a0ay Ha HaxodcoeHue
ONlUHbL OMpe3Ka, 2padyCcHOl Mepbl Yaad;
BLIYUCTIAML — NAOWAOU  MPEY2ONbHUKOS,
NPAMOY20IbHUKOG, mpaneyuu, Kpy206 u
CeKmopos;

BLIYUCTIAMY ONUHY OKPYHCHOCIU U ONUHY

€e 6 npoyecce peulerus

3a0ady,

npoeoounv
00KaA3amenbcmed
meopem o opmyne
niowaou, CMOPOHDL
NPAasUIbHO2O
MHO20Y20IbHUKA,

paouyca 8NUCAHHOU U
ONUCAHHOU
OKpYIHCHOCMU u
credcmeutl uz meopem u
NpUMeHsmb — UX — npu
peuteHuu 3a0ad,

dyeu oKpyICHOCIL; — pewamsv  3a0auu  Ha
. 00KA3aMenbCmeo c
—  GbIYUCHAMb ONIUHbL TUHEUHBIX INEeMEHMO8
UCNOb308AHUEM
H
Queyp u ux yeavl, UCNONL3YA U3YYEHHbIE dopmy b
popmynb. OKPYIHCHOCMU U OJUHbBL
oyeu OKPYAICHOCIU,
B noeceoneenoit ycuznu u npu usyyeHuu dopmyn niowaoet
opyzux npeomemos: puzyp.
— pewams npakmuyecKue 3a0ayu,
ceA3aHHble c HAaxodxcoenuem
2eoMempudecKux eudUH.
Jeusicenusn — onepuposamv  Ha  0A3080M  YpOGHE |— NPUMEHAMb  C80UCm8d
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ROHAMUSIMU OMOOPANCEHUS. NIIOCKOCMU HA
cebst u 08UdCEeHUS,

08UDICEHUsL NPU PeueHuU
3a0ad,

onepupoéamv ~ Ha  6a3060M  YpOGHe NpUMERANTG  NOHAMUA.
. . oceéas u yeHmparbHasl
NOHAMUAMU — OCE6OL U  YEHMPANbHOL
cummempus,
CuMMempuy, NapaiienbHo20  nepeHocd, napainervnoiii  neperoc
nosopoma,

PACno3Hasamv 8UObL OBUIICEHULI,

BLINONIHAMbL  NOCMPOCHUE  OBUNCEHUI  C
nOMOUbIO
ocywecmaisims npeobpazosanue puyp,

YUpKYs u JIUHEUKU,

pacnosHasamo no
ocywecmenams npeobpazosanus uayp c

uepmeoaicanm,

NOMOWBIO  OCEeBOLL U YeHmpaibHoOU

cummempuu, napajijliejlbHoco nepeHoca u

U nogopom 6 peuleHuu
3a0au

Hauanvnwie
ceeoenus
cmepeomempuu

us3

nosopoma.
PACNo3HA8aAmMb HA Yepmedtcax, PUCYHKAX, BLIYUCIAMD 00bEMbl
MOOensax U 8 OKpydcarowem mupe niocKue NPOCMPAHCMBEHHBIX
U NpOCMPAHCMEEHHbIE 2e0MemPUUEcKUe 2eomempuieckux gueyp,
Quzypol; COCMABIeHHbIX u3
pacnosnasama pa3zeepmku Ky0a, NPAMOY20JIbHbLX
NPAMOY207IbHO20 napanienenuneod, napannenenuneoos;
NPABUILHOU — NUPAMUObL,  YUIUHOpA U yenyoums u - pazeumo
KOHyCa, npeocmasieHus 0
onpeoenams N0  JUHEUHbIM pa3Mepam npoCmMpaHCmMeeHHbIX
Dpaseépmku  uzypvl uHeliHble pasmepul 2eoMempuyeckKux
camoti guzypwsi u Haobopom; Quzypax;
BLIYUCTAML ~ 00bEM  NPAMOY20TbHO2O NpUMeHAMb nousimue
napasnnenenuneoaq. Dpa36EpmMKuU ons
8bINOIHEHUS
NPAKMUYeCKUx
pacuémos.

00 akcuomax

Honyuums 6onee enybokoe
npeocmasienue o cucmeme

2eomempuu
axKCcuom — nAGHUMempuu U
aKcuoOMamu4eckom memooe
Iloemopenue NPUMEHAMb NpU  peuleHul 3a0ay OCHOBHble COOMHOUEHUSI MeHCOy
Kypca CMOPOHAMU U Y2TIAMU NPAMOY20IbHO20 U NPOU3EOTbHO20 MPEY20JIbHUKA,
nianumempuu NpUMeHAMb hOPMYIbL NIOWAOU MPEY2OTbHUKA.

peutamvb mpey2ojlbHUKU C NOMOULbIO meopem CUHYCO8 U KOCUHYCO86,
NPUMEHAMb
ceomempudyecKux 361001!,

NpusHaKu paseHcmea mpey2ojlbHUKo6 npu  peuleHuu

NPUMEHAMb npusHaxKu nooobus mpey2oibHUKO8 npu  peuieHuu

ceomempudyecKux 3610611!,
onpedeﬂﬂmb 8UObL uemuvlpexycojbHUKO6 U UX 6601/7671’1861,




— ucnoavzosamev Gopmyavt niowaoeu Queyp Oas  HAXOHCOeHUs  UX
niowaou,

—  GBINOJIHAMb YepmedC No YCI08UI0 3a0ayU, peuams npocmeuuiue 3a0aiu
no meme « Yemuipexy2onoHukuy

—  UCNOTIL308aMb CEOUCMBO CMOPOH YeMbIPeXy20bHUKA, ONUCAHHO20 OKOJLO
OKDYICHOCMU, CBOUCMBO V2l08 BNUCAHHO20 Yemblpexy20IbHUKA Npu
peuenuu 3a0a,

—  UCNONIBL308aMb POPMYIbL ONUHBL OKPYHCHOCU U OYeU, NIOWaou Kpyea u
cexmopa npu peuleHuu 3a0ad,

— pewams ceomempuyecKue 3a0aiu, ONUPAsaCcy Ha COUCMEA KACAMENbHbIX
K OKpYJCHOCMU, npumensisi  OONOJIHUMENbHbIE — NOCIMPOEHUS,
aneebpaudeckuli U mpuecoHOMempu4ecKutl annapam,

—  mpoB8oOUmMb onepayul Had 6eKMOPAMU, BbINUCTSAMb OIUHY U KOOPOUHANbL
8eKMOpa, y2oil Mexcoy 6eKMopami,

—  pacno3nasamv  YPAGHEHUs OKPYJCHOCMelU U NpSMOU, YMemb Ux
uUCnoIb308ams,

—  UCNONb308aMb NPUOOPEmeHHble 3HAHUS U YMEHUsT 8 NPAKMUYecKoll
OessimenvHOCMuU OISl peulenuss NPAKMUuYeckux 3a0ay, CESI3aHHbIX C

HaxooicoeHuem ceomenmpudecKux eejludun

COLEPKAHUE YYEBHOI'O ITPEIMETA

1. IMoBTOpenue. (4 yaca)

2, 3. BekTopbl 1 MeTO/1 KOOpPAMHAT. (244aca)

Ilonatue BekTOopa. AOCONIOTHas BeJIMYMHA M HAIpaBJI€HHE BEKTOpa. PaBeHCTBO
BeKTOpOB. Cio’keHUE U BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE BeKTOpa Ha uucio. KomnnHeapHsie
BeKTOpBI. [Ipoekus Ha ock. KoopaunaTs! Bekropa. Onepanuu HaJl BEKTOpaMU: YMHOXKEHHE Ha
YHCII0, CJIOKEHHUE, Pa3I0KEHHE.

VYyamuecss NOMKHBI 3HATh: ONpPENEICHHE BEKTOpPA, pa3iuyaTbh €ro Ha4yajlo W KOHEIl BUIbI
BEKTOPOB, OMNPENENATh CyMMbl U Pa3HOCTH BEKTOPOB, IPOM3BEIEHUE BEKTOpAa Ha YHMCIO, YTO
TaKo€ KOOPAMHATHI BEKTOPA; ONPENEICHUE CPENHEN TMHUEN TpalleLnu;

VYuyamuecss 10JKHBI yMeTh: M300paxkaTh U 0003Ha4YaTh BEKTOP, OTKJIAbIBaTh BEKTOP, PAaBHBIM
JAHHOMY, HaXOJIUTh KOOPIMHATBHI BEKTOpA IO €ro KOOpAMHATaM Hadaja W KOHLA, BBIYMCIATH
CyMMY M Pa3HOCTh JIBYX BEKTOPOB IO HMX KOOpJAMHATaM, CTPOMTb CyMMY JBYX BEKTOPOB,
MOJIb3YACh  IpaBWJIAMHU  TPEYroJbHUKA, IapajljIelorpaMMa, MHOIOYIOJIbHUKA; CTPOUTH
OKPYKHOCTH U MPSAMBbIE 3a/laHHbIE YPAaBHEHUSIMHU.

4. CooTHOIIEHUs] MeK1Y CTOPOHAMH H YIIAMH TpeyrojibHuka. CkajasipHoe
npousBeaeHue BeKTOpoB. ( 17 yacos).

CuHyc, KOCHMHYC M TaHIeHC yria. TeopeMbl CHHYCOB M KOCHUHYCOB. Pemenue

TpeyroiabHUKOB. COOTHOIIEHHE MEXAYy CTOpOHAMH U yriamu TpeyroibHuka. CkaispHoe
IIPOU3BENICHUE. YTOJ MEX]y BEKTOpaMH.
VYyamuecss JOMKHBI 3HATh: OMNpENENIEHUs KOCHHYca CHUHYca, TaHTeHca JJIs OCTpOro yria
(opMyIIbI, BEIPAXKAIOIINE UX CBSI3b; ONPECNICHHs CKATSIPHOTO IPOU3BEICHUS BEKTOPOB;
VYyamuecss JOMKHBI YMETh: BOCHPOM3BOAMTH JI0KA3aTEIbCTBA TEOPEM KOCHHYCOB M CHHYCOB,
IIPUMEHATh B PELICHUM 3a]ad; HaXOAWTh CKaJISPHOE MPOU3BEAECHUE BEKTOPOB B KOOPJAMHATAX,
YroJI MEX1y BEKTOPaMHU.

5. linHa OKPY’KHOCTH M IUIOMIaAb Kpyra. ( 15 yacos).




Boinyknblie MHOroyroiasHuku. Cymma yriioB BBITYKJIOIO MHOTOYroJbHUKA. BrincaHHbIe
U ONMCAHHBIE MHOTOYroJbHUKH. [IpaBuibHBIE MHOTOYrOJbHUKH. BIMCAaHHBIE M ONMCAHHBIE
OKPYKHOCTH IPaBUJIbLHOTO MHOT'OYT'OJIbHUKA.

JUInHa OKPY>KHOCTH, YUCJIO T; JuInHA Ayry. [Inomans kpyra u miomans ceKTopa.

VYyamuecss MOJDKHBI 3HATh: OIpEJesIeHHEe MPaBUIBLHOIO MHOTOYTOJIBHUKA, (hopMyny UTHHBI
OKPY’KHOCTH U €€ JYT'H, IO CEKTOPa;

VYyamuecss OOMKHBI YMETh: BBIYMCIATH CTOPOHBI, IUIOIIAAXM W TEPUMETPHl IPABHIBHBIX
MHOI'OYTOJIbHUKOB, JUIMHY OKPY)KHOCTU U JUIMHY IYI'H; NPUMEHATh (HOpMyJbl IUIOIIAAU KPYra,
CEKTOpa IIPU PEILIECHUH 3ajau.

6. /IBm:kenne (9 yacos).

[Monsatue nBuwxenus. Ilpumepsr nBuxenuir ¢uryp. Cummerpusi ¢uryp. OceBas
CUMMETpUs M MNapajiesnbHbl nepeHoc. [loBopor m nentpanbHas cummerpus. lloctpoenue
00pa30oB TOYEK, OTPE3KOB, TPEYrOJbHUKOB IPH CUMMETPUSAX, MApajuIEIbHOM IEPEHOCE,
IIOBOPOTE.

VYuyaiuecss AOKHBI 3HATh: ONpEeNIeHUsT MPpeoOpa3oBaHusl MIIOCKOCTH, JBUXKEHHUS IUIOCKOCTH,
OIPEAEIIATh UX BUJIBI,
VYyamuecs 107KHBI YMETh: peliaTh 3a/1a4u, UCII0JIb3Ys ONPEEIICHUs BUOB JIBUKCHHUSL.

7,8. HauaJbHbIe CBeJIeHUsI CTepeoMeTPUH. AKCHOMBI TIaHuMeTpuu. (11 yacos)

Paznen reomerpun, B KOTOPOM M3Y4YalOTCs CBOMCTBA (PUTYp B IPOCTPAHCTRBE.
3HATh ONPEIEIICHNs MHOTOTPAHHUKOB, TEJI U IIOBEPXHOCTEN BpAILEHUS UX CBOMCTBA.

YMeTh UCT0Ib30BaTh 3HAHUSI O MHOTOTPaHHHMKAX U TeJlaX BPaleHMs Ha IPAKTHUKE.
9. IToBTOpenue. (4 yaca)
3HaTh ONPEEIIEHNUS OCHOBHBIX OHITUH, ()OPMYJIbI, TEOPEMBI, AKCHOMBI.
VYMeTh UCNOJIb30BaTh HAa IPAKTUKE OCHOBHBIE (DOPMYJIbI, TEOPEMBI, AKCHOMBI.
TEMATHYECKOE INTAHUPOBAHHUE
Obwee Konuuecmeo yacos no OaHHoOMy npeomemy cocmasisem 84 uaca 6 200.
Kypc mnpeaycMmarpuBaer mOCIEIOBATENbHOE M3Y4YEHHME PA3LEIOB CO  CICAYIOUIUM
pacnpeneeHueEM 4acoB Kypcea:

Ne Tema Konngectso KounuyectBo
4acoB KOHTPOJbHBIX padoT
1 IToBTOpEHNE 4 -
2 BekTopsl 11 -
3 Metoa KoopAMHAT 13 1
4 CooTHoIIEHUS MEX/ly CTOPOHAMU 1
U YrJlaMH TpeyrojbHHKa. 17
CkansipHO€ Ipou3BeieHne
BEKTOPOB.
5 JlnrHa OKPY>KHOCTH U TIIOMIATh 15 1
Kpyra
6 JIBrokeHus 9 1
7 HauanbHble cBefieHUs U3 9 -
CTePEOMETPUH
8 00 akcmoMax TUTAHUMETPHUH 2 -
9 IToBTOpenue. Pemenue 3amnau 4 1
10 Hroro: 84 5
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