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MHNOACHUTEJIBHAA 3AIINCKA

I'eomeTpuss Kak OAMH W3 OCHOBHBIX PAa3/CIIOB HIKOJIBHOM MAaTEMAaTHUKH, UMEIOIIHA CBOEH
LeNbl0 O0ECHeunuTh U3yUYeHHE CBOMCTB M pa3MepoB (Uryp, HUX OTHOIIEHWH U B3aUMHOE
pacIoJIOKEHUE, ONUPAETCs Ha JIOTMYECKYH0, JO0Ka3aTellbHyl0 JUHHUIO. LleHHOCTh u3ydyeHus
reOMETPUH Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs 3aKJIIOYACTCS B TOM, YTO OOydYarOUIHIACS
YUUTCS HPOBOAMUTH JOKA3aTEJIbHBIE PACCYXKACHMS, CTPOUTh JIOTUYECKHE YMO3AKIIOUECHHUS,
JIOKa3blBaThb WCTUHHBIC YTBEPKICHUS W CTPOUTHh KOHTPHOPHUMEPHI K JIOXKHBIM, I[POBOAUTH
paccy X JeHHusl «OT IPOTHUBHOTO», OTIMYATh CBOWCTBA OT IMPHU3HAKOB, (GOPMYyIHUPOBATH OOpaTHBIE
YTBEPKJICHHUS.

Bropoill nenbio M3ydeHHs] TEOMETPUHU SBIISETCS HCIIOJIb30BAHHME €€ KaK MHCTPYMEHTa IpH
pEelIeHUN KaK MaTeMaTUYeCKHMX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOIIUXCSA B PEaJbHOM KU3HU.
OOyuaromuiics OIKEH HAy4YHTbCS OIPEAETUTh TeOMETPUYECKYI0 (QUIypy, OIHKCaTh CIOBaMU
JAHHBIA YepTEX WM PUCYHOK, HAWTH IUIOLIA/lb 3€MEJIBHOIO y4acTKa, pacCUUTaTh HEOOXOAMMYIO
JUITMHY ONTOBOJIOKOHHOTO Kabemnss wim TpeOyeMble pa3Mephl rapaxa Juisi aBTOMOOWIA. DToMy
COOTBETCTBYET BTOpas, BbIUMCIWTEIbHAsA JMHUA B HU3ydyeHUH reomeTpuu. [lpm pemenun 3amgau
MPAKTUYECKOT0 XapakTepa OOYyYaromIMiics yYUTCS CTPOUTh MaTeMaTHYECKHE MOJEIH PeabHbBIX
KU3HCHHBIX CHUTYyallud, IPOBOJUTH BBIYUCICHHS U OICHUBATh aJICKBAaTHOCTh MOJIYYEHHOTO
pe3ynbTara.

Kpaiine BakHO MOAYEPKUBATH CBS3W TEOMETPUU C APYTUMHU Yy4E€OHBIMH TIPEIMETaMH,
MOTHBHUPOBATH UCIIOJIb30BATH OIPEIEICHHS TeOMETPUUECKUX (DUTYD U MOHSATHH, JEMOHCTPUPOBATD
MIPUMEHEHHE MTOJIyYeHHBIX YMEHHUH B (U3HUKE U TEXHUKE. DTU CBA3HM Hanboliee IpKO BUAHBI B TEMaX
«Bektope, «TpuroHoMmeTpudeckue COOTHOIIEHUs», «Meroa koopauHat» u «Teopema [Tudaropar.

Vuebnsiii kypc «['eomerpus» BKIIOUYAET CIEAYIOIIME OCHOBHBIC Pa3/Ieiibl COJACPHKAHUSA:
«["eomeTrpuueckue GUTypsl U UX CBOHCTBaAY, «/I3MepeHrne reOMeTPHUECKUX BEIUUUHY, «JlekapTOBbI
KOOPJMHATHI Ha TUIOCKOCTH, «BekToph», «/IBrkeHus miockoctny, «I[IpeodpazoBanus mogoous».

Ha u3yuenue yueOHOro Kypca «l'eomerpus» otBomutcst 204 vaca: B 7 xinacce — 68 gacos (2
yaca B Hezlel), B 8 kiacce — 68 yacoB (2 yaca B Hemenmo), B 9 kiacce — 68 yacoB (2 vaca B
HEJIENIO).

COJEP/KAHUE OBYYEHUA
7 KJIACC

Havanpnpie mnonstua reomerpuu. Touka, mpsmas, OTpe30OK, Jyd. Yroin. Buasl yrios.
Beprukanbable 1 cMexHbIE YIubl. buccekrpuca yrina. Jlomanas, MHOroyronsHuk. IlapamiensHocTs
U NIEPIEHAUKYISIPHOCTD IIPSIMBIX.

Cummerpuunble ¢purypsl. OCHOBHBIE CBOICTBa oceBoil cummeTpuu. [Ipumepsl cuMMeTpun B
OKPY>KaIOILIEM MUDE.

OCHOBHBIE TIOCTPOEHUS C MOMOILBIO LUPKYJIA U JIMHEHKU. TpeyronbHUK. BricoTa, Meauana,
OmccekTpuca, X CBOMCTBA.

PaBHOOeIpeHHBIN 1 pABHOCTOPOHHUHN TpeyroyibHUKU. HepaBeHCTBO TpeyronbHUKA.



CBoiicTBa ¥ TpHU3HAKH PABHOOEOPEHHOTO TpeyrojbHHWKA. lIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NpU3HAKU NapajieabHbIX NPsAMbIX. CyMMa yTIiIoB TpeyrojbHUKa. BHeNIHNE yIiibl
TPEYyroJbHUKA.

[IpsimoyronbHbIil  TpeyroibHUK. CBOMCTBO MeAMaHbl MPSIMOYTOJBHOIO TPEYTOJIbHUKA,
NpOBEAEHHOW K  THIOTEeHy3e. [Ipu3HaKu paBeHCTBA  MPSIMOYTOJNBHBIX — TPEYrOJHHHUKOB.
[IpsiMoyTONbHBIN TPEYroJIbHUK € yrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJBbHUKA, HEPABEHCTBO O JIMHE JIOMaHOH,
TeopeMa o 0oJbIIeM yriie u OOJIbIIei CTOPOHE TpeyronbHuKa. [lepnenaukynsp u HakJIOHHAs.

I'eomerpuueckoe MecTo Touek. bruccekTpuca yria u cepeIuHHBIN NePIEeHANKYISAP K OTPE3KY
KaK FeOMETPUIECKHIE MECTa TOYEK.

OKpy»XHOCTb U KpYT, XOpJia U ANAMETp, UX CBOICTBA. B3anMHOE pacronokeHne OKpy>KHOCTH
u npsaMoii. KacaTtenbHast 1 cekylas K OKpyXHOCTH. OKpYKHOCTb, BIIUCAaHHasl B yroJ. Briucannas u
OIMCaHHAsI OKPY>KHOCTH TPEYTOJIbHHKA.

8 KUIIACC

UYereipéxyronbHuku. llapamnenorpamm, ero Ipu3Haku U CcBoWcTBa. YacTHble ciaydau
napajuiesiorpaMMoB  (TIPSIMOYTOJIBHAK, poMO, KBaJpar), MX MPU3HAKH W CBOMCTBa. Tpamenws,
paBHOOOKAs Tpanenus, e€ CBoMCTBa U pu3Haku. [IpsMoyroiapHas Tpanemusi.

Meron yaBoenuss menuanbl. LleHTpanbHas cummerpus. Teopema @aneca u Teopema o
MIPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TpeyrojabHUKa U Tpaneuuu. LleHTp macc TpeyroiabHuKa.

[Tomobue TpeyroapbHUKOB, Ko3(pdummeHnt momodus. Ilpu3Haku TOMOOMS TPEyrONBHHUKOB.
[Ipumenenue nmogo0Ous Mpu pelIeHUH MPaKTHIECKUX 3a/1a4.

CpoiicTBa miomianeir reomerpuueckux ¢uryp. dopmynsl Ui IIIOMAAN TPEYroJibHUKA,
napajuiesiorpamma, pomo6a u tpanernun. OTHOIIEHUE IUIOMAACH MOA00HBIX (Guryp.

Brruucnenue miomnaaeit TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare.

Teopema ITudaropa. [lpumenenue reopemsl [ludaropa npu pemeHnn mpaKTUYECKUX 3a7ad.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOro yrjia HpsSIMOYIOJbHOIO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCcTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTPAJIbHBIE YIJIbI, YrOJ MEXAY KacaTeIbHOM M XOpPAOW. YTIbI MEXAY
XOpJaMU U CeKyIIMMH. BriricaHHbIe ¥ OmHMCaHHBIE YETHIPEXYTOJILHUKHN. B3auMHoe pacmnoiokeHue
IByX okpyxkHocteil. Kacanue okpyxHocteld. O01ue kacaTelbHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TanreHc yriaos oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
®dopmybl IpUBEACHUS.

Pemenne TpeyronsuukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. PellieHne mpakTH4ecKux
3a]a4 C MCIOJIB30BAaHUEM TEOPEMBI KOCHHYCOB ¥ TE€OPEMBI CHHYCOB.

[TpeobpazoBanue mompoowusi. [1o100ve COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BeACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOHM3BEICHUU OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTelbHOM.

BexTop, nanuHa (MOIynb) BEKTOpa, COHANpAaBICHHBIE BEKTOPBL, IPOTHUBOIOJIOKHO
HaIpaBJICHHLIC BCKTOPLI, KOJJIMHCAPHOCTL BCEKTOPOB, PABCHCTBO BCKTOPOB, OICpaAllMU HAJ



BEKTOpaMH. Pa3iiokeHue BEKTOpa IO JIBYM HEKOJUIMHEApHBIM BekTOopaM. KoopauHaTel BekTOpa.
CkaisipHO€ ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JJIsl HAX0XKJIEHUS JJIMH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH. Y PaBHEHUS NPSIMOM U OKPY>KHOCTH B KOOpJMHATAX,
MepeceyeHre OKPYKHOCTEN U MPAMBbIX. MeTO KOOPJIMHAT U €ro IPUMEHEHUE.

[IpaBunbHbIE MHOTOYTOJIBHUKH. [[nMHA OoKkpykHOCTH. I'pagycHas um paauaHHas mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HOCTel. [monmans kpyra, CeKTopa, CerMeHTa.

JIBM>KEHUSI MJIOCKOCTU U BHYTPEHHHUE CUMMETpUU (QUIYp (3JIEMEHTapHbIE NPEACTABICHUS).
[Tapannensusiil nepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOT'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJbTAaThl OCBOGHHUS Mporpammbl ydueOHOro Kkypca «leomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHME:

MIPOSIBIICHUEM MHTEpeca K MPOIIJIOMY U HACTOALIEMY POCCUHCKON MaTeMaTHKHU, IEHHOCTHBIM
OTHOIIIEHHWEM K JIOCTHIKCHHUSIM POCCHUMCKHUX MATEMAaTHKOB U POCCUMCKON MaTeMaTHYECKOM IIKOJIbI,
K HUCIIOJIb30BAHMIO 3TUX JOCTIKEHUH B IPYTUX HAayKaX U MPUKIATHBIX cepax;

2) rpa:kIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA M peau3alliud ero IMpas,
MPEJICTABJICHUEM O MAaTEeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHHIH,
MpOLEYp TPaXXIaHCKOro 0OOIIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYKJICHHUIO
ATUYECKHX MPOOJIEM, CBA3aHHBIX C MMPAKTUICCKHM MPUMEHEHUEM JTOCTH)KEHUH HAyKH, OCOSHAHHEM
BaXHOCTU MOPATbHO-ITHUECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAHOBKOW HA AaKTHBHOE Y4YacTH€ B PEIICHUM MPAKTUUECKHX 3aJlad4 MaTeMaTH4YEeCKOM
HaIpaBJIEHHOCTH, OCO3HAHHWEM Ba)XHOCTH MAaTEMAaTHYECKOr0 O0Opa30BaHUsl Ha MPOTSHKCHUH BCEH
KU3HU ISl YCIICITHOW MPOQECCHOHAIBHON NEATCIEHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMCHHM,
OCO3HAaHHBIM BBHIOOPOM M MOCTPOCHHEM MHAMBUAYAIBHON TPACKTOPUU OO0pa30BaHUS U KU3HEHHBIX
IUJTAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBPHOMY U JICTCTHUYECKOMY BOCIPHUSATHIO MaTEMaTHYCCKUX
O00BEKTOB, 3a/la4, PEUICHHUH, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUYeCKUE 3aKOHOMEPHOCTU B
UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIIMEH B JESTEIILHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBiIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEJIOBEKa, MPUPOABI W OOIIECTBA, ITOHUMaHHUEM
MaTeMaTHYeCKOH HayKh Kak c¢epbl UelIOBEYECKON MesATENbHOCTH, JTanoB €€ pa3BUTUS H
3HAYMMOCTHU JJISl PA3BUTHSI ITUBUJIU3ALMH, OBIAJACHUEM SI3BIKOM MAaTEeMaTHKH M MAaTeMaTHYECKOMN
KYJIbTypOH KaK CpEICTBOM IIO3HAHWS MHpPA, OBJAJACHUEM NPOCTEHIIMMU  HABBIKAMH
HCCIEN0BATENLCKON IeITEIbHOCTH,



6) pusuyeckoe Bocnuranue, popMupoBaHHEe KYJIbTYPbI 30POBbSi U IMOUNOHAJILHOIO
os1aromosy4ms:

TOTOBHOCTHIO IIPUMEHSTh MaTeMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3JI0POBbS, BEICHUS
3I0pPOBOr0 00pa3za JKM3HU (3J0pOBOC IMHTAHHME, COATAHCHPOBAHHBIA PEKHUM 3aHATHH M OTIBIXA,
perynsipHasi (Qu3nuyeckas aKTUBHOCTh), C()OPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPHU3HAHHEM
CBOETO ITpaBa Ha OMMOKY U TAKOTO K€ IpaBa APYyroro 4eJoBeKa;

7) 3K0JI0THYECKOe BOCIIMTAHME:

OpHCHTAllMCH Ha MPUMEHEHHWE MAaTeMAaTHYEeCKUX 3HAHMHM I pelnieHus 3agad B 00JacTh
COXPAHHOCTH OKpY>Kalollel Cpepl, IJIaHUPOBAaHUS TIOCTYNIKOB M OLEHKH HX BO3MOXKHBIX
MOCIICACTBUM JUISI OKPYXKAIOMIEH CpeIbl, OCO3HAHHEM IJIOOATBLHOTO XapaKTepa 3KOJIOTHICCKUX
poOJIeM U IyTel UX PEIeHUs;

8) ajanTanusa K M3MEHAIIUMCS YCJI0BUSIM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIIOBUSIX HEOMPENEIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO JCSITEIbHOCTb, B TOM YHCJIE YMEHUE YUHUTHCS Y JIPYTUX
TMOJeH, TpUoOpeTaTh B COBMECTHOW JEATEIHHOCTH HOBBIC 3HAHUS, HABBIKU W KOMIICTCHIIUU W3
OTIBITA JIPYTHX;

HE0OXOUMOCTBbIO B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM 4YHcle (OopMyIHpoBaTh UIEH,
MOHSATHSA, TUMOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YKCIIE paHEe HEU3BECTHBIX, OCO3HABATH
JIeUIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTUPOBATh MPHUHHMAEMbIE pEUICHUS M JCHCTBHUS,
(hOopMyIIMPOBATh U OIICHUBATH PUCKHU U IOCIIEICTBHUS, (POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/1bHBbIE YHHBepPcAJIbHbIE YieOHbIe JelCTBUSA

Bba3oBble Jlornyeckue 1eHCTBHSA:

® BBbIABJIATH W XapPaKTCPU30BATh CYHICCTBCHHLIC IIPHU3HAKKW MAaTCMAaTUYCCKHUX O6’I)GKTOB,
MOHATUM, OTHOUIEHMM MEXAYy MOHATUSIMH, (OPMYIHpOBaTH OIpPEAEICHUS TOHATUH,
yCTaHaBJIMBaTh CYILECTBEHHbIN NMPHU3HAK KIACCU(PUKALMM, OCHOBaHUSA AJIs 00OOILEHUS U
CPaBHEHHs, KpUTEPUHU IIPOBOAMMOIO aHAJIN3a;

® BOCIPUHMMATh, (OpPMYyIUpOBaTH M IPeoOpPa3OBBIBATh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

® BBIIBIATH MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W NPOTUBOpeuus B (hakrax,
JAHHBIX, HAONIOJEHMAX M YTBEPXKICHMAX, IMpe/ylaraTb KPUTEPUM I  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUML;

¢ JCJIaTb BbBIBOABI C HCIIOJIL30BAHHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W HWHIAYKTHBHBIX
YMO3aKIOYCHUH, YMO3AKIIOUEHUH 10 aHAJIOTHH;

e pa3duparh JOKA3aTENbCTBA MATEMAaTHYECKUX YTBEPXKICHHH (IPSAMbIE U OT MPOTHBHOTIO),
MMPOBOAUTL CaAMOCTOATCIIBHO HCCIIOKHBIC JOKa3aTCJIbCTBA MATEMATHYCCKUX q)aKTOB,
BBICTPAWBaTh apryMEHTALMI0, NPUBOAUTH IPUMEPbl U KOHTPIPHUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXKICHUS;



BBIOMpATh CIOCO0 penieHus yueOHo 3a1auun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUS,
BbIOMpaTh HanboJIee MOAXOISAIINN C YIETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbcKue AelicTBUSA:

UCIIOJIB30BaTh BOMPOCHI KaK UCCIENI0BATEILCKUN MHCTPYMEHT MO3HAHHS, (HOPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHAE MPOTUBOpPEUHE, MPOOIeMy, CaMOCTOSATEIHHO YCTaHABIUBATH
HMCKOMOE U JJaHHOE, (OPMHUPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIUI0, MHEHHUCE,
MPOBOANTH IO CaMOCTOSTEIBHO COCTaBICHHOMY TUIAHY HECJIOXHBIA JKCIEPUMEHT,
HEOOJIBIIIOe WCCIIEAOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OOBEKTa,
3aBHCUMOCTEH 00BEKTOB MEXIy COOOIA;

CaMOCTOSITEIILHO (HOPMYJIMPOBATH 0OOOIEHUST W BBIBOJBI 10 Pe3yJbTaTaM IMPOBEIEHHOTO
HAOJIIOZICHUS, HCCIICJOBAHMsI, OICHUBATh JIOCTOBEPHOCTh TMOJYYCHHBIX pE3yJIbTaTOB,
BBIBOZOB M 000OIIEHNI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAK)KE BBIABUIATH IPEINOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBIIATH HEJJOCTATOYHOCTHh M M30BITOYHOCTH MH(OPMAIUH, JAHHBIX, HEOOXOAUMBIX JUIS
peuieHus 3a1a4u;

BBIOMpPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HH(MOPMAIIHIO
Pa3IMYHbIX BUJOB U (hOPM IPEICTABICHMUS;

BBIOMpaTh (GOpMY TpEACTaBICHUS WHPOPMALMU M WUTIOCTPUPOBATH pEIIaeMble 3aJ1a4d
cXeMaMH, AMarpaMMaMy, HTHOHM rpaukoil 1 uX KOMOUHALMSIMU;

OLIEHUBATh HAAE&KHOCTh WH(POPMALMU IO KPUTEPHUSAM, MPEUIOKEHHBIM YYHTEIEM WIN
c(OpPMYIHPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHuKaTHBHBIE yHUBEPCAJIbHbIEC YUeOHbIC 1eCTBHA:

BOCIIPUHUMATh M (DOPMYJIUPOBATh CYKICHHUS B COOTBETCTBUH C YCJIOBHSMHU U IEISIMH
o0IIeHusl, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOYKY 3PEHUS B YCTHBIX M MMAChMEHHBIX
TEKCTax, JaBaTh TOSCHEHUS MO XOJy PEIICHUs 33Ja4d, KOMMEHTHUPOBAThH TOTYYCHHBIN
pe3yIbTaT;

B X0/ OOCYXKICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI, MPOOIEMBI,
pemaeMoi 3ajauu, BBICKA3bIBaTh HJICH, HAICJICHHBIC HA TIOUCK PEIICHHSI, COIOCTABISATh
CBOU CYXJICHUS C CY)KICHHUSIMH JIPYTUX YYaCTHHUKOB JIMAJIOTa, OOHAPYKUBATh Pa3In4yKie U
CXOZICTBO TIO3UIIUH, B KOPPEKTHOH opMe GOpMYyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;
NPEJCTaBIATh PE3yJbTaThl PEUICHUS 3allaud, JKCICPUMEHTa, WCCICIOBAHMS, IMPOEKTa,
CaMOCTOSITCIILHO BBIOMPATh (oOpMAT BBICTYIUICHHS C YYE€TOM 3aqad MPE3CHTAIUU U
0CcOOEHHOCTEH ay TUTOPHH;

MMOHMMATh W UCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAWBHIYALHOW pabOTHI MPHU
pelIeHNN yY4eOHBIX MaTEMaTUICCKIX 33]1aY,

MPUHUMATH I1IEJIb COBMECTHOH JIE€ATEIBHOCTH, IUIAHWPOBATh OpPraHU3AI[UI0 COBMECTHOM
paboThI, paclpeacsaTh BHIBI PadOT, JOTOBapHUBATHCS, OOCYKIATh MPOIECC U PE3YNIbTAT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCykIeHus, OOMEH MHEHHSIMH, MO3TOBbBIE
IITYPMBI ¥ JIPYTHUE), BBIIOJIHATH CBOIO YacTh PaOOThI U KOOPAMHUPOBATH CBOM JCHCTBUS C



JAPYTMMHU 4JI€HAaMH KOMaH/Ibl, OLIEHUBAaTh KAa4e€CTBO CBOEr0 BKJaJa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe el CTBUSA

Camoopranuzanusi:
® CaMOCTOSITEJIbHO COCTABIATH IUIaH, AJITOPUTM pelleHHs 3a7auul (MM ero 4acTh), BIOUpATh
CIOCO0 pemeHust ¢ Y4€TOM HMEIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEUICHUH C y4€TOM HOBOM MH(OpMAIIHH.
CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJIEKT:
e BJAAETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJISI Ipoliecca U pe3yibTara pelieHus
MaTeMaTU4eCcKOM 3a/1auu;
® TPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPH DPEUICHWW 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTb Ha OCHOBE HOBBIX OOCTOSATENIBLCTB, HailIeHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OLIEHUBaTb COOTBETCTBHE pe3yJbTaTa JEATEIbHOCTH IOCTABIEHHOW LEIW U YCIOBHSM,
OOBSICHATh TPUYHMHBI JOCTHKEHUS WM HEJOCTH)KCHUS IIeTH, HAXOAWUTh ONIMOKY, aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xoHmy oOyueHuss B 7 KkJacce oOydaroIIMICS MOJYYUT CIEAYIOIIME IpeIMETHbIE
pE3yJIbTaThI:

Pacnio3HaBaTh  WM3ydeHHBIE TeOMETpUYECKHE (QHUTYpBl, ONpEACTsITh HUX B3aUMHOE
pacrioyio’keHue, H300pakaTb reoMeTpU4ecKrue (GUrypsbl, BBITOIHATh YEPTEXKHU IO YCIOBHUIO 3a7a4H.
N3mepsaTe nuHEHHBIE W YIJIOBBIE BEIWYMUHBL. Pemarte 3a1auu Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJINYUH YTJIOB.

Jlenatb rpyOyl0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYUH IPEIMETOB B PEANbHOM >KH3HH,
pa3MepoB NMPUPOHBIX 00BEKTOB. Paznuuarh pasmepsl 3TUX 0OBEKTOB 10 MOPAIKY BETUYUHBIL.

CTpouTh 4epTeKU K TE€OMETPUUECKUM 3a/ladam.

[Tonb30BaTbCs MPU3HAKAMHU PABEHCTBA TPEYI'OJBHHUKOB, HCIIOIb30BATh IIPU3HAKU U CBOMCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

IIpoBOAUTH TOTMYECKUE PACCYKACHUS C UCIIOJIBb30BAHUEM T€OMETPUUYECKUX TEOPEM.

Ilosnp30BaTbcsd INpU3HAKAMM PABEHCTBA IPSMOYTOJIBHBIX TPEYrOJBHUKOB, CBONCTBOM
MEIMaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYrOJIbHUKA, B  PEIICHUHU
TF€OMETPHUYECKHX 3a/1a4.

OmnpenensaTh NapauieIbHOCTh NPSMBIX C MOMOILBIO YIJIOB, KOTOpbIE 00pa3yeT C HUMHU
cexymas. Onpenensars NapauieNbHOCTh NMPSMBIX C MOMOLIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYro IpsiMOM.

Pemate 3a1aun Ha Ki1eT4aToil Oymare.

[IpoBOIUTH BBIYMCICHMS M HAXOJUTh UHUCIOBbIE U OYKBEHHBIE 3HAueHHsI YIJIOB B
TrEOMETPUUYECKUX 3aJa4yax C MCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB U MHOIOYTOJIbHUKOB,



CBOHWCTB YTJIOB, 00pa30BaHHBIX MPU NEPECCUCHUH ABYX MapalICbHBIX MPSAMBIX ceKymieil. Pemrats
IIPAaKTUYECKHE 3a7]a41 HA HAXO0KJICHHUE YTJIOB.

Brnanets nNoHATHEM I€OMETPHUECKOr0 MECTa TOUeK. Y METh OINpelesiATh OMCCEKTPUCY yria U
CEpEMHHBIN NEPIIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK.

@opMyIUpOBaTh ONPENEICHUS] OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH,
II0JI30BaThCs UX CBOMCTBAMH. Y METh IIPUMEHSTH 3TH CBOKCTBA IIPU PEILICHUM 3a1a4.

Biagers NOHATHEM ONKMCAHHOW OKOJIO TPEYTrOJbHHUKA OKPYKHOCTH, YMEThb HAXOAUTh €€
ueHtp. Ilosnb3oBaThest pakTaMu O TOM, UYTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA IEpeceKaroTcs B
OTHOM TOYKE, M O TOM, 4YTO CEPEIMHHBIE IMEPHEHIUKYJIAPHl K CTOPOHAM TPEYrOJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biagete nOHATHMEM — KacaTeNbHOM K OKPYXKHOCTH, IIOJIB30BaTbCs  TEOPEMOM O
NIEPIEHIUKYJISIPHOCTH KacaTelbHOU U paguyca, IPOBEAEHHOIO K TOUYKE KACaHHUS.

Ilosnp30BaTbcs  NMPOCTEHINMMU  T€OMETPUYECKMMHU  HEPABEHCTBAMM, IIOHUMAaTb  UX
MIPAKTUYECKHUI CMBICII.

[IpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHNUS € ITIOMOIIBIO LIUPKYJIS U JIUHEHKH.

K xoHmy oOyueHuss B 8 kiacce oOydaromIMiicsi MOJYYUT CIEAYIOIIME IpeIMETHbIE
pE3yJIbTaThI:

Pacnio3HaBaTe OCHOBHBIE BHJIBI YETBIPEXYI'OJBHHUKOB, HX OJJIEMEHTBHI, IIOJIb30BAaTHCI HUX
CBOMCTBAaMH IIPU PEILICHUH N'€OMETPUYECKUX 3a1a4.

[TpuMeHATH CBOWMCTBA TOUKU MEpECeUeHUs MEeIUaH TPeyrojbHHUKa (LIEHTpa Macc) B pEIICeHUU
3ajad.

Brnaners noHsTHEM CpeHEHN JIMHUU TPEYTOIbHUKA U TPalleLUH, IPUMEHATh UX CBOMCTBA IIPU
peumieHMM reoMerpuyeckux 3azad. llosb3oBateea  Teopemon Pameca u TeopemMon O
IIPONOPLIMOHAJIBHBIX OTPE3KaX, IPUMEHATD UX Ul PEIICHUS IPAKTUYECKUX 3a1ad.

[TpuMeHATh NPU3HAKY 11010011 TPEYTOJIBHUKOB B PEIIEHUU N'€OMETPUYECKHX 3a/1a4.

[Tonws3oBatbest Teopemoit [lndaropa asst pemieHus: TeOMETPUYECKUX M MPAKTHUECKUX 3ajad.
CrpouTh MaTeMaTUYECKYI0 MOJIEIb B IMPAKTHUECKUX 33/adaX, CAMOCTOSITEIBHO JAENaTh YepTEX U
HaXOJUTbh COOTBETCTBYIOLIUE JIIMHBI.

Bnagerp NOHATHAMM CHHYyca, KOCHMHYCa M TaHI€HCa OCTPOro yria IpsSMOYIOJbHOTO
TpeyronbHuka. [101630BaTbCs STUMH MOHATHSAMMU IS PELICHUS IPAKTUYECKUX 3a1a4.

Boruncnsate (pa3nuyuHpMU crioco0amMu) IIJI0La1b TPEYroJbHUKA U IIJIOLIa MHOTOYTOJIBHBIX
¢buryp (monp3ysich, TAe HEOOXOAMMO, KaNbKYIATOpoM). [IpUMEHATH mMONydYeHHBIE YMEHHS B
IIPAKTUYECKUX 3aJa4ax.

Bnagerp NOHATUSAMU BIHCAaHHOTO M LEHTPAJIBHOIO YIJIA, HCIOJIL30BaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, YIrjlax MeXay XopAaMH (CeKYLUIMMH) U yrile MeX1y KacaTelabHOW U XOpIoil mpu
pELIEHNN T€OMETPUYECKUX 3a/1ay.

Bnagers NOHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHATH CBOMCTBA ONHCAHHOIO
YETBIPEXYTOJIbHUKA ITPU PELICHUH 33/1a4.

[IpuMeHATh MOJyYEHHBIC 3HAHUS HA IPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJEIU IS
3aJjau peaylbHOM *KM3HU U MIPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C MPUMEHEHUEM NOJ00us U
TPUTOHOMETPUH (TIOJIB3YSACH, I/1€ HE0OXO0AUMO, KAIbKYISITOPOM).

K xoHumy oOyueHus B 9 kiacce oOydaroIIMiCs MOJYYUT CIEAYIOIIME IpeIMETHbIE
pe3ynbTaThl:



3HaTh TPUTOHOMETPUUYECKUE PYHKIMH OCTPBIX YIJIOB, HAXOJAUTH C UX IOMOILBIO pa3IMyYHbIE
AJIEMEHTHl MPSAMOYIOJIBHOTO TPEYrOJbHUKA («PELIEHUE MPSMOYIOJIbHBIX TPEYTrOJBbHUKOBY).
HaxoauTs (¢ HOMOLIBIO KAIbKYJISTOPA) JUIMHBI U YIJIbI JUI HETaOJIMYHbBIX 3HAUEHUH.

[Tonp3oBaTbes GopMynaMu NPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKJECTBOM
JUISL HAXOXKACHHS COOTHOILIEHUN MEXy TPUTOHOMETPUYECKUMH BETUYHHAMH.

Hcnonb30BaTh TEOpeMbl CUHYCOB U KOCHMHYCOB JJIi HaXOXKJEHHUS Pa3IMUHBIX 3JIEMEHTOB
TPEYIroJbHUKA («pElIEHNE TPEYTrOJIbHUKOBY), IPUMEHATh UX IPU PELICHUU N'€OMETPUUECKUX 3a]1a4.

Brnaners nmonstusMu npeobpa3zoBaHMs NOJOOMs, COOTBETCTBEHHBIX 3JIEMEHTOB I0JI00HBIX
¢uryp. Ilonb3oBarbcsi cBONCTBAMU MOJOOMS MPOU3BOJIBHBIX (PUIYp, YMETh BBIYUCIATH JJIMHBI U
HaXOJUTh YIWIbl y MOAOOHBIX ¢uryp. IIpuMeHsATh cBOMCTBa MMOA0OMS B NMPAKTUYECKUX 3a7ayax.
YMeTb NPUBOANUTH MPUMEPHI TOJJOOHBIX (DUTYP B OKPYKAIOLIEM MHUPE.

Ilosnp30BaTbead TEOpeMaMu O IPOU3BEACHUHM OTPE3KOB XOPI, O INPOU3BEIACHUM OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, IOHUMATh UX FEOMETPUUECKUM U (PU3NUECKUI CMBICII, TPUMEHSITh
UX B PEIICHUH TEeOMETPUYECKUX M (U3NYeCKuX 3ajaad. [IpuMeHsATh CKalsipHOE NpPOU3BEACHUE
BEKTOPOB JUIsl HAXOKICHMS [UIMH U YTJIOB.

Ilosnp30BaTbcs METOAOM KOOPAMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro B  PEUICHUH
re€OMETPUUECKUX U NMPAKTUYECKUX 3a]1a4.

Bnagers NMOHATHSMHM MPaBUJIBHOIO MHOTOYTOJIBHMKA, JUIMHBI OKPYXKHOCTH, JJIMHBI AYTH
OKPY’)KHOCTM M paJMaHHOM Mephl yria, yMETb BBIYMCIATH IUIOLIAAb Kpyra M €ro 4YacTew.
IIpuMeHSTh OTY4YEHHBIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

Haxomute ocu (WM LEHTPHI) CHUMMETPUU (GUTYp, TPUMEHATH JABIKEHHS IIOCKOCTH B
MIPOCTEUIINX CITyqasix.

[IpuMeHsTh NONY4YEHHBIE 3HAHUSA HAa NPAKTHUKE — CTPOUTb MATEMaTU4YECKHUE MOJEIH JUIs
3aJjau peaylbHOM *KM3HU U MIPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C MPUMEHEHUEM NOJ00us U
TPUTOHOMETPUUECKUX QYHKIUH (I10JIb3YACH, TJI€ HEOOXOAUMO, KaIbKYyJISITOPOM).

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoJsinyecTBo yacos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jaeioB U TeM K (uudposbie)
n/n NPOrpamMMBbl Bcero OH;[)OJILHBI o0pa3oBaTeJIbHbIE
e padoThl pecypebt
IIpocreiime reoMeTpudecKue
P P bubnmnorexa IJOK

1 (hurypsl u ux cpoiictBa. 3mepenue 14 1

https://m.edsoo.ru/7f415¢e2¢

TCOMETPUICCKUX BEJININH

2 TpeyronbHuiu 22 ! Etntgg:l;l/(l)g.eelilasi(.)rﬁ/ 7f415e2¢
3 [TapannensHbIe IPSAMEBIE, CyMMa 14 1 bubmmorexa [IOK
YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415¢2e
4 OKpY>KHOCTB U KPYT. 14 0 bubnmorexa [IOK
['eomeTpryecKre MOCTPOCHHS https://m.edsoo.ru/7f415¢e2e

5 IToBTOpeHue, 0000IICHUE 3HAHUN 4 1 bubnuoreka [IOK



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

https://m.edsoo.ru/7f415e2¢

OBLIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 68 4
8 KJIACC
KosnuecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM K (undposbie)
n/n NMporpamMmbl Bcero OﬁnTp OJTLHbBIE oOpa3oBaTejibHbIE
padoThI pecypesi
N bu6mmorexa [{OK
! HeThIpEXyrobHHKH 12 ! https://m.edsoo.ru/7f417¢18
2| nponoptnonammix orpessan is | bu6amorer LIOK
poropn P ’ https://m.edsoo.ru/7f417e18
101I00HBIE TPEYTOJIbHUKH
3| peyrommmeon n mmoroyromam | 14 1 BuGorera LIOK
peyr T https://m.edsoo.ru/7f417e18
¢buryp. [Tnomaau nogobHbIX puryp
4 Teopema ITudaropa u Havana 10 1 bu6mmorexa [{OK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTIubl B OKpYKHOCTHU. Brincanusie u
5 ONMCAHHbBIEC YETHIPEXYT OJIbHUKHU. 13 0 bubnuorexa [JOK
KacarenbHble K OKpYKHOCTH. https://m.edsoo.ru/7f417¢e18
Kacanue okpyxHocTeil
. bubmuoreka [JOK
6 Tosropenne, obobuerne snanmii 4 ! https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I1O 68 5
ITPOTPAMME
9 KUJIACC
KosmuyecTBo yacos DJIEeKTPOHHbIE
Ne o/ HaumeHoBaHme pa3iesioB U TeM K (undposbie)
B MPOrpaMMbI Bcero OHEPO‘HI’HH o0pa3oBaTe/bHbIE
e padoThbI pecypebi
Tpuronomerpus. TeopeMbl
1 KOCHHYCOB U CUHYCOB. Pelienue 16 1 Bubmiorexa IJOK
’ https://m.edsoo.ru/7f41al2c
TPEYTrOJIbHUKOB
[IpeoOpazoBanue mog00wms.
2 MI;TpI/II‘){eCKI/Ie COOTHI([)UJeHI/m B 10 1 Bubmorexa TOK
https://m.edsoo.ru/7f41al2¢
OKPY>KHOCTH
bubmuoreka [JOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2¢
4 JlexapToBBI KOOPAMHATHI HA 9 1 bubnnorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2¢



https://m.edsoo.ru/7f415e2e
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
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

HpaBI/IJ'ILHHe MHOT'OYT'OJIbHUKH.

bubmuoreka [JOK

S Homta OKpYXHOCTH M HHOmaIH’ 8 https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue mioniaueu
bu6mmorexa [IOK
6 JBHKEHILS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06001EeHNE, 7 bubmuoreka [JOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

* ['eometpust, 7-9 kinaccol/ Atanacsu JI.C., bytyzos B.®., Kagomues C.b. u

npyrue, AkunoHepHoe oomectBo «M3matensctBo «IIpocBenienuey

METOANYECKHUE MATEPUAJIbBI 1JISI YUUTEJIS

- I'eomerpus, 7-9 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomuie C.b. u
npyrue, AkuponepHoe oomectBo «M3natensctBo «IIpocBemnienue»
- Meroauueckue pekomeHaanuu. 7-9 kinaccol (k yueoOnuky Artanacsina JI.C.,

byty3oBa B.®., Kagomuesa C.b. u ap.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://www.yaklass.ru, https://uchi.ru , https://resh.edu.ru

HTTPS://SKYSMART.RU
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