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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo reomerpuu Uit oOydaromuxcs 7-9 kimaccoB pa3zpaboTaHa Ha OCHOBE
OI'OC 00O, yrBepxkaEHHOTO IpHKa3oM MuHHcTepcTBa npocsenieHus Poceuiickoin @enepanuun
or 31 maa 2021 r. Ne 287. B mnporpamme no MaTeéMaTHKE YYTEHbl WUJIEUM U IOJIOKECHUS
KOHIIEIIIIUHU Pa3BUTHS MaTeMaTH4eckoro oopa3oBanus B Poccuiickoii denepanum.

O0mas xapakrepucTuKa y4e0HOro npeaMera.

I'eomeTpus sBISETCS OJHUM M3 OCHOBHBIX Pa3ZeiOB IIKOJBHOW MaTeMaTUKU. L{eHHOCTh
U3yYeHHs] TEOMETPHUH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs 3aKIIOYACTCSs B TOM, YTO
oOyJaromuiicss y4uTcs MPOBOAUTH JOKa3aTeNbHbIE pACCY)KICHHS, CTPOUTHh JIOTHYECKUE
YMO3aKJIIOUEHHUsI, JOKa3bIBATh UCTUHHBIC YTBEPKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM,
MIPOBOJIUTH PACCYKICHUS «OT MPOTHUBHOTO», OTIIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYINPOBATH
oOpaTHbIE YTBEPKICHUS.

OOyuaromuiicss JOJDKEH HAy4YUThCS OMNpPENEeNTUTh T'€OMETpPUYEecKylo (urypy, ommcaTh
CJIOBaMHU JAaHHBIM 4YEpPTEX WM PUCYHOK, HAWTHU IUIOIIAAb 3€MEJIBHOIO Y4acCTKa, pacCUUTaThb
HEOOXOMMYIO JJIMHY ONTOBOJIOKOHHOTO Kalens uiu Tpedyemble pasMepbl Tapaxka s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOPAs, BHIYMCIMUTENbHAS JIMHUS B U3YYCHHH T'€OMETPHH.
IIpu pemeHuu 3amad  MPAKTHYECKOTO  Xapakrepa oOOy4aromuiicsi y4uTCS  CTPOMTH
MaT€MAaTUYECKUE MOJEIM PEAIbHBIX JKU3HEHHBIX CUTYyallUMd, IPOBOAWTH BBIYUCICHUS U
OLICHUBATH aJICKBATHOCTH IIOJYYEHHOTO PE3YyJIbTaTa.

KpaiiHe Ba)XHO MOTUYEPKUBATH CBSI3M TEOMETPUM C APYITMMHU YYEOHBIMH IpEeIMETaMH,
MOTHBHUPOBATh  HCIIOJIb30BaTh  ONPEICNCHHUS  TI'EOMETPUYECKUX  (GuUryp ©  TMOHSTHIA,
JIE€MOHCTPUPOBATH MIPUMEHEHHE TOTYYEHHBIX YMEHHH B (PU3MKE U TEXHUKE. DTHU CBSI3U Haubosee
SPKO BUJHBI B TeMaX «BekTopbl», « TpUroHoMeTpu4ecKue COOTHOLECHUs», «MeTo KoopauHaT»
u «Teopema ITudaropay.

VYuebnblii kKypc «['eomeTpus» BKIIOYAET CJEIyIOIIME OCHOBHBIE pazeibl COACPIKaHUS:
«['eomerpuueckue GUrypbl M HUX CBOWCTBay, «M3MepeHHE TIeOMETPUYECKHX BEIHMYUHY,
«/lexkapToBBl  KOOpAMHATBI HA  IUIOCKOCTH», «BekTrope», «JIBHXKEHUS  IUIOCKOCTHY,
«IIpeobpazoBanust mog00us.

ey u3yyeHus reoMeTpuu.
e (OO0ecneunTh H3yu€HHE CBOMCTB M pa3MepoB (GUIYp, MX OTHOIIEHHMH W B3aUMHOE
PacIoJIOKEHUE, ONUPAACHh HA JIOTUYECKYIO, T0KA3aTEIIbHYIO JINHHUIO;
® JCIIOJIb30BAaHUE N€OMETPUM KaK MHCTPYMEHTA IIPU PEIIECHUN KaK MaTEMaTUYECKUX, TaK U
MIPAKTUYECKUX 3a]1a4, BCTPEYAIOIINXCA B PEAIbHON KU3HU.

MecTto npeanmera B yueOHOM IIaHe.
Ha usyuenue yuebnoro kypca «l'eomerpus» otBoaurcsi 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Hepneno), B 8 Kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B
HEJIETIIO).
COJEPKAHUE OBYYEHUA
7 KJIIACC
HavanesHele nonstus reomerpuu. Touka, IpsiMas, OTPE30K, Jdyd. YToi. Buasl yrios.

Beprukanbusle UM cMexHbIE yriabl. buccekrpuca yrima.  JlomaHas, MHOTOYIOJIbHHK.
[TapayenpHOCTD U NEPIEHAUKYISAPHOCTD IIPSIMBIX.



Cummerpuunbie purypsl. OCHOBHBIE CBOICTBA 0ceBOil cummeTpu. [IpuMepsl cuMMeTpun
B OKPY’KAIOILIEM MUDE.

OcCHOBHBIE TIOCTPOEHHUS C NOMOIIbIO LUPKYIss M JuHeilku. TpeyronpHuk. Boicora,
MearaHa, OMCCEeKTpHCa, MX CBOMCTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUHN TPEYTrOJIbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa ¥ TpU3HAKM DPAaBHOOEAPEHHOTO TpeyrojpHUKAa. [IpU3HakM paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M NMpHU3HAKU MapajuieNbHbIX NpsMbIXx. CymMMa yrjioB TpeyrojbHuKa. BHemnune
YTIIbl TPEYTOJIbHUKA.

IIpssmoyronpHblil  TpeyroapbHUK. CBOWCTBO MEQMAHBI IMPSMOYTOJIBHOTO TPEYrOJbHUKA,
NpOBEACHHOW K rumnoreHys3e. lIpu3sHaku paBeHCTBA INPAMOYIOJIBHBIX TPEYrOJIbHUKOB.
IIpssMoyronbpHbIN TPEYrobHUK C yriaoM B 30°.

HepaseHcTBa B reoMeTpun: HEPABEHCTBO TPEYIOJILHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o OoJIbIIeM yriie U 0oJbleii cTopoHe TpeyroiabHUKa. [lepneHIuKysap U HaKIIOHHAs.

I'eomeTpuueckoe MecTo TOYeK. buccekrpuca yrina v CepeAVHHBIM NEPIEHIUKYIAP K
OTPE3KY KaK F€OMETPUYECKUE MECTa TOUYEK.

OxkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, MX CBOICTBa. B3anMHOe pacroJioskeHue
OKpyXHOCTH M mnpsimoil. KacarenbHas u cexymas K OKpyXHOCTH. OKpyXHOCTb, BIINCAaHHAs B
yroj. BrincanHas v onucaHHas OKpY>KHOCTU TPEYrOJIbHUKA.

8 KJIACC

UYerslpéxyrosnbauku. [lapamnenorpamMm, e€ro Hnpu3Haku U CBOMCTBA. YacTHble ciy4dau
napajiesiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NPU3HAKU U cBoiicTBa. Tpamerms,
paBHOOOKas Tpamnenus, e€ cBoiicTBa u npusHaku. [IpaMoyroiabpHas Tpanenus.

Meron ynsoenuss Menuanbl. LleHTpanbHas cummerpus. Teopema dasieca U Teopema o
IIPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojibHUKA.

[Tonobue TpeyroynbHUKOB, K03(duument nogodus. [lpusnaku mogodust TpeyroabHUKOB.
[Tpumenenne mo100us MPH pEICHUH MPAKTUYECKUX 3a/1a4.

CaoiictBa miomianeil reomerpudeckux ¢uryp. @opmynsl sl TUIOMAAA TPEYroJIbHUKA,
napasenorpaMma, pom0a u tpanenu. OTHOIIEHHE TUIOIIAeH TOJ00HBIX QuUryp.

Brruncnenue miomnianeit TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.

Teopema Ilucdaropa. Ilpumenenue Tteopemsl Iludaropa mpu pemeHud NTPaKTUYECKUX
3az1a4.

CuHyc, KOCHHYC, TaHI'€HC OCTpPOTO yIjla MpsIMOYTOJBHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAECTBO. Tpuronomerpuueckue pynkuu yrios B 30, 45 u 60°.

BrnucanHble W LEHTpaJbHBIC YIJIbI, YIOJI MEXKIY KacaTelIbHOM U XOPAOW. YIVIBI MEXKIY
XOpJaMu UM CEeKylUMMH. DBrucaHHble M ONUCaHHBIE YETBIPEXYTrOJIbHUKHU. B3aumuoe
pacrionio)keHue IByX OKpyxkHocTei. Kacanue okpyxnocteid. OOmme KacaTeiabHbIE K JIByM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, taHreHc yriaoB or 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXecTBO. POPMYIIBI IPUBEICHHUSL.

Pemrenne tpeyronpHukoB. Teopema KOCHHYCOB M Teopema CHUHYCOB. Pemenue
MPAKTUYECKUX 3a/1a4 C UCTIOJIb30BaHUEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB.

[TpeobpazoBanue nogo6us. I1ogo61e COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 mpon3BeeHNN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa 0 KBaJIpaTe KacaTelabHOI.



Bekrop, nmnumHa (MOAYNb) BEKTOpa, COHANpPAaBICHHBIE BEKTOPHI, MPOTHBOIOJIOXKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalUd HaJ
BeKTOpamHu. Pa3iiojkeHne BEKTOpa Mo IBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BEKTOpa.
CkansipHoe IpOoU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIJIsl HAXO0KIEHUS IJIMH U YIJIOB.

JlekapTOBbl KOOPAMHATHI Ha IIOCKOCTH. YPaBHEHUS IPSMOM U OKPY)KHOCTH B
KOOpAMHATAX, IEPECECUCHUE OKPYKHOCTEH U MPsAMBIX. MeToa KOOpAMHAT U €ro IPUMEHEHHUE.

IIpaBuibHBIE MHOTOYTOJIBHUKH. [IMHA OKpYKHOCTH. I pagycHas u paguaHHas mepa yria,
BBIYUCIICHUE JJIUH AYT OKpYKHOCTeH. [liomans kpyra, ceKTopa, CErMeHTa.

JIBIDKEHUS MJIOCKOCTH U BHYTPEHHHE CUMMETPHH QUTYp (37€MEHTapHbIE IPECTABICHNUS).
[TapamtensHblil neperoc. [1oBopor.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS NPOTrpaMMbl yueOHOTO Kypca «l'eomeTpusd»
XapaKTEepU3yIOTCSL:

1) naTpuoTHYecKOe BOCIINTAHME:

IIPOSIBIEGHUEM HMHTEpeca K IMPOLIIOMY M HACTOSIIIEMY POCCHICKOM MaTeMaTuKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHXKCHHMSAM POCCUMCKHX MATEMAaTUKOB M POCCUUCKOU
MaTEMaTHYECKOMN IIKOJIbI, K UCIIOJIB30BAHMIO 3THUX JOCTH)KEHUH B JPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaaaHCcKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEH TpakJaHMHA M PeaM3aluu ero IMpas,
NPEJCTaBICHUEM O MAaTeMaTUYeCKHMX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUM, MPOLEAYp T'PakIaHCKOTo oOIiecTBa (HarmpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/ICHHIO STHYECKUX MPOOJeM, CBS3aHHBIX C MPAKTHUYECKHM MPUMEHEHHEM JOCTHKECHUHN
HayKH, 0CO3HAHUEM BaKHOCTH MOPAIBHO-3TUYECKUX IPUHIIUIIOB B AE€ATEIbHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTaHME:

YCTAaHOBKOW HA aKTHUBHOE Y4YacTHE B PELIEHUM INPAKTUYECKHX 3aJad MaTeMaTH4eCKOU
HaNpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMAaTUYECKOTO 00pa30BaHUsl HA MPOTSHKEHUU BCEH
KHU3HH JUIsl YCTICUTHOW MPO(EeCCHOHANBHOM JEeITeNbHOCTH M Pa3BUTHEM HEOOXOIMMbIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHIYAIbHOH TpaeKTOpUU OOpa3oBaHUi U
’KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB M 0OLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLIMOHATBHOMY M ACTETHUYECKOMY BOCIPHATHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, PEIICHUN, PACCY)KACHUN, YMEHHUIO BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOr 0 NO3HAHUS:

OpHUEHTAIel B JIEATENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IMPEICTAaBICHHNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA YEJIOBEKa, MNPHUPOABI M OOLIeCTBa, MOHUMaHHUEM
MaTeMaTH4YeCKON HayKH Kak cQepbl YeIOBEUECKOW MEesTeIbHOCTH, ITAloB €€ pa3BUTHA U
3HAYUMOCTH JJIsl Pa3BUTHUS LIMBUIIM3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTEMaTHYECKON
KyJIbTYpOH KakK CpEACTBOM TIIO3HAHHWS MHUpPA, OBJAJEHUEM [POCTEHIIMMH HaBbIKaMU
HCCIIEI0BATENBbCKON AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHwe, (OPpMHPOBaAHME  KYJIbTYPbl  3A0POBbS W
3MOLMOHAJIBHOIO 0J1aronoIy4us:

TOTOBHOCTBIO IPUMEHATH MAaTEMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBBA,
BEJICHHUS 3/I0POBOTO 00pasa *KHU3HH (30pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXHUM 3aHATHH U



OTIbIXa, peryispHas (usnueckas aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBBIKa pediexcuu,
MIPU3HAHKUEM CBOETO MpaBa Ha OMIMOKY M TaKOTo K€ MpaBa JAPYroro 4eaoBeKa;

7) 3Ko0JI0THYECKOe BOCTIUTAHUE:

OpHUEHTAaIMell Ha MPUMEHEHHE MaTeMaTH4YeCKHX 3HaHWU JJIs peuieHus 3afad B o01acTh
COXPAaHHOCTH OKpPY)KAIOLIEH Cpenapl, IUIAHUPOBAHMSI IOCTYNKOB M OLEHKH MX BO3MOXHBIX
MOCIIEICTBUI Ul OKpYXKaloIlel Cpeibl, OCO3HaHHEM IJI0OOAIBHOTO XapakTepa 3KOJIOTMYECKHX
npo0sieM U MyTel UX PeLIeHHUs;

8) aganTanms K H3MEHAIIMMCS YCJIOBHAM COLHAILHON M IPUPOAHOI cpeabl:

TOTOBHOCTBIO K JICHICTBUSIM B YCIIOBUSAX HEONPEIECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO AESITEIBbHOCTb, B TOM YHUCJIE YMEHUE YUUTHCS Y APYTUX
mroziel, mpuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMH U3
OTbITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4ucie (GOPMYIUPOBATH UEH,
MOHATHUS, THUMOTE3bl 00 00BEKTaX M SBICHHSX, B TOM YHCIE paHEe HEU3BECTHBIX, OCO3HABATh
neuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMiO, BOCIPUHHMATH CTPECCOBYIO
CUTYallI0 KaK BbI30B, TPeOYyIOUINIl KOHTpMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
JeUcTBUS, POPMYTUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTenbHBIC YHHBepPcAJIbHbIE YUeOHbIE el CTBHUS

ba3oBrble Jornyeckue 1eMcTBHUA:

® BBUIBIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPHU3HAKKM MaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIECHUH MEXIYy MOHATHAMHU, (OPMYIUPOBATH ONpEACICHUS MOHATHM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALMU, OCHOBAHUS JJIs1 0000IIEHUS U
CpaBHEHHMsI, KpUTEPHH IPOBOIUMOI0O aHAJIN3a;

® BOCIpPUHHMMATh, (pOpMyIHpOBaTh W MPEOOPa3OBBIBATH CYKJCHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIC, €IUHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

® BBIIBJIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTHBOPEUHs B (hakTax,
JAHHBIX, HAONIONCHUAX M YTBEPXKICHHSX, NpeAjaraTb KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

® JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIJIIOUEHHUM, YMO3aKIIFOUCHUH 110 aHAJIOTHH;

e pa30uparh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKACHUH (MPSAMBIE U OT MPOTHUBHOTO),
MPOBOJIUTH CAMOCTOSITEJILHO HECJIOXKHBIE J0KA3aTeNbCTBA MaTeMaTHYeCKHX (DaKTOB,
BBICTpaMBaTh apryMEHTALUIO, IPUBOJUTH NMPUMEPHI U KOHTPIPHUMEPHI, 00OCHOBHIBAThH
COOCTBEHHBIE PACCYKICHHS;

e BbBIOMpaTh CrmoOcO0 pemeHUs y4yeOHOH 3amaun (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHusi, BbIOUpaTh Hanbosee MOAXOMANIMM C Y4ETOM CaMOCTOSTEIBHO BBIICIEHHBIX
KpUTEPUEB).

Bba3oBrble ncciienoBare/bCKue 1eiCTBHA:

® UCMOJb30BAaTh  BOMPOCHl  KaK  HMCCIEAOBATEIbCKUM  MHCTPYMEHT  IIO3HAHMS,
(dbopmMynupoBaTh BONPOCHI, (PUKCHUPYIOIIHNE MTPOTHBOPEUYHE, MPOOIEMY, CAMOCTOSTEIEHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OPMHPOBATH TMIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

® [POBOJUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJOXXHBIH SKCIEPUMEHT,
HEOOJbIIIOE UCCIEIOBAaHME IO YCTAHOBJIECHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKY COOO0M;



caMoCTOsATENIbHO  (hopMynupoBaTh OOOOIIEHMS M BBIBOABI 10  pe3yiabTaTaMm
MPOBEAEHHOTO HAOMIONEHUSI, UCCIEA0BaHMs, OLEHHBATH JOCTOBEPHOCTh IMOIYYCHHBIX
Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHUH;

MPOTHO3UPOBATh BO3ZMOYKHOE PA3BUTHE MPOIIECCa, & TAK)KE BBIBUTATH MPEAIOJIOKCHHS
0 €ro pa3BUTUH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmanueii:

BBISIBJIATH HEIOCTaTOYHOCTh U M30BITOYHOCTh MH(OPMAIIUHU, TaHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;

BBIOMPATh, AHAIM3UPOBATH, CUCTEMATU3WPOBAaTh W HHTEPIPETUPOBATH HH(MOPMAIHIO
Pa3NUYHBIX BUIOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (hopMy MpescTaBieHus WHPOPMAIMK U WUTIOCTPUPOBATH pelIaeMble 3a/1aun
CXeMaMH, AUarpaMMamu, HHOH rpadukoil 1 ux KOMOMHALUAMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMM TO KPUTEPHSM, MPEIUIOKEHHBIM YUUTEIEM WU
c(OpPMYIMPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMyHuKaTHBHBIC YHHBepCaIbHbIe y4eOHbIe JeHCTBHUA:

BOCIPUHUMATh U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSMHU U LEISIMH
oOImIeHus, SICHO, TOYHO, TPaMOTHO BBIPaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIy PEUIeHHs 3a/aud, KOMMEHTHUPOBATh
IIOJTY4CHHBIN pe3ysbTar;

B X0JIe 00CYX/ICHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOW TeMbl, POOIEMBI,
pelaeMoi 3a/1au, BHICKA3bIBaTh MJIEH, HAIlEJICHHBIE Ha TIOUCK PEIICHUs, COMIOCTABIIATh
CBOM CYXXJICHHS C CY)KICHHUAMHU JAPYIHX YUaCTHHKOB JHajiora, OOHapyXHBaTh pa3jindue
U CXOJCTBO TMO3UIMHA, B KOPPEKTHOH ¢opme (opMyaHpoBaTh pasHOTIACUs, CBOH
BO3PAKCHHUS;

NPEJCTaBIATh PE3YJAbTAaThl PEIICHUS 33Ja4H, SKCIEPUMEHTa, MCCIEeIOBaHMS, MPOCKTa,
CaMOCTOSITEJIbHO BBIOMpaTh ()OpMaAT BBICTYIUIEHHS € YUETOM 3a/ad NPE3CHTAllUUd U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh M MCIIOJIb30BaTh MPEUMYILECTBAa KOMaHIHONW U WHAMBHUIYAIbHON pabOTHI MpH
peleHn: yyeOHbIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATh 1IeJIb COBMECTHOU NIEATEIHHOCTH, IIAHUPOBATH OPraHU3ALUI0 COBMECTHOM
paboThl, pacupenensTh BUIAbl paboT, 10roBapuBaThCs, 0OCYKIAaTh MPOIECC U Pe3yabTaT
paboTel, 00001IaTH MHEHHSI HECKOIBKUX JTFO/ICH;

y4acTBOBATh B I'PYIIOBBIX opMax paboThl (00CykaeHUsl, 0OMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI U IPYTUE), BHIIOJIHATH CBOIO YacTh pabOThI M KOOPIAMHUPOBATH CBOM JACHCTBHS
C IIpYTMMU YJI€HAMU KOMaH/bl, OLEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT
10 KpUTEPHIM, C(HOPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasitTuBHble YHHBepcaJbHbIe YU4eOHbIe el CTBUS

Camoopranmn3anus:

CaMOCTOSITEJIBHO COCTABJIATh IUJIaH, AJTOPUTM peLIeHHs 3agaud (WM ero 4YacTh),
BBEIOMpATh CIOCOO pEmIeHUsT ¢ Y4€TOM HMEIONIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBAaTb M KOPPEKTHPOBATH BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(pOpMaIUH.

CaMOKOHTpOHL, AMOLHOHAJIbHBIA HHTEJLJIEKT:

BIIQJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca U pe3yibTara PEIICHUs
MaTeMaTHUYeCKOM 3a/1auu;
MPEABUAECTh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIPU PELICHUHM 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAWACHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJHOCTEN;



® OIICHUBaTh COOTBETCTBUE PE3YNIbTaTa AEATEILHOCTU MOCTABICHHOM IIENTU U YCIOBHSIM,
OOBSICHATH MIPUYUHBI JOCTHXKEHHS MJIM HEOCTUIKEHUS LIEJIH, HAXOAUTh OLINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyyenus B 7 kijacce OOydYaOUIMICA MOJIYYUT CJEIYIOIIUE IMpPEAMETHBIC
pe3ynbTaThl:

Pacnio3HaBate M3ydeHHBIE TeOMETpUYECKHE (UTYpPBI, OIpENeNsiTh HUX B3aUMHOE
pacroyio)keHue, H300pakaTb TIeOMETpUYecKrue (UTYphl, BBIIOJIHATH UYEPTEXKHU IO YCIOBHUIO
3amauu. M3MmepATh JMHENWHBIE W YIJIOBbIE BEIWYMHBI. Pemars 3a1auv Ha BBIYUCIICHUE IJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyio OLIEHKY JTUHEHHBIX U YIJIOBBIX BEJMYMH MPEIMETOB B PEaJbHOM JKU3HH,
pa3MepoB MPHUPOIHBIX 00BEKTOB. PaznuaTh pazmMepsl TUX 0OBEKTOB IO MOPSAKY BEIIMYUHBI.

CTpouTh 4epTeKHM K FTEOMETPUUECKUM 3a/ladaM.

Ilonp30BaTbCcsl NpPHU3HAKAMM PABEHCTBA TPEYrOJBHUKOB, HCIOJIB30BaTh IIPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB TP PEIICHUH 33]1a4.

IIpoBOAUTB JIOTUUECKUE PACCYKICHHUS C UCIIOJIb30BAHUEM T€OMETPUYECKUX TEOPEM.

Ilonp30BaTbCsl INpU3HAKAMU DPABEHCTBA IIPSMOYIOJBHBIX TPEYrOJIBHUKOB, CBOWCTBOM
MEIUaHbl, MPOBEACHHOW K TUIIOTEHY3€ MPSIMOYIOJBHOIO TPEYIrOJIbHUKA, B PpELICHUU
F€OMETPUUYECKUX 3a1a4.

OmnpenensaTs MapauIeIbHOCTh NPSMBIX C MOMOINBIO YTJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cexymas. OnpenensiTh napamuieIbHOCTh MPSMBIX C TOMOILBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOY 10 TOYEK APYro¥ IMpsIMOiA.

Pemats 3a1aun Ha KiieT4aToit Oymare.

[IpoBOANTH BBHIYMCICHUS M HAXOAWUTh YHCIOBbIE U OyKBEHHbIE 3HAYCHHS YIJIOB B
FEOMETPUYECKUX  3a7ad4aX C  MCIOJIb30BAHUEM CYMMBI  YIJIOB  TPEYTOJBHHUKOB U
MHOTOYT'OJILHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX INPHU IEPECEUCHUU BYX MapauleIbHbBIX
IIPSIMBIX CEeKyIIed. Pemares npakTuyeckue 3a1a4u Ha HaX0K/IEHUE YIJIOB.

Brnaners moHATHEM r€OMETPHYECKOTO MECTa TOUEK. YMETh ONpeeNiaTh OMCCEKTPUCY yria
U CEPEAMHHBIN NIEPIIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYECK.

@opMyIMpOBATH ONPEACICHUs] OKPYKHOCTH M Kpyra, XOpAbl U JuaMeTpa OKPYKHOCTH,
[I0JIb30BATHCS UX CBOMCTBAMU. ¥ METh IPUMEHSTH OTU CBOMCTBA IIPU PEILICHUU 3a1au.

Biagete nmoHsATHEM ONMCAHHOM OKOJIO TPEYrOJIBHHKA OKPYXKXHOCTH, YMETh HAXOAWUThb €€
ueHtp. [lonp3oBarbes akTaMu O TOM, YTO OMCCEKTPUCH YIIIOB TPEYrojbHHUKA NEpeceKaroTcs B
OJHOM TOYKE, MU O TOM, 4YTO CEpPEAVHHBIC IEPIHEHIUKYISAPBl K CTOPOHAM TPEYrOJbHUKA
[IEPECEKAIOTCS B OJHOU TOUKE.

Brnagers mnoHATHEM KacaTeabHOM K  OKPYKHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHOM U paJinyca, IIPOBEIEHHOIO K TOUKE KaCaHUs.

Ilonp30BaTbCcst NMPOCTEHMIIMMH TEOMETPUYECKUMU  HEPAaBEHCTBAMM, IIOHUMATh HUX
MIPAKTUYECKUI CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHUS € MIOMOILBIO UPKYJISA U TUHEHKH.

K konmy oOyyenus B 8 kiacce oOydaroUIuiics MOJIYYUT CJEIYIOUIUE IMPEIMETHBIE
pe3ynbTaThl:

Pacno3HaBaTe OCHOBHBIE BHJBI YETBIPEXYIOJBHUKOB, HUX DJIEMEHTBI, II0JIb30BATHCSI HUX
CBOMCTBAMM IIPU PEILICHUM I'€OMETPUUECKHUX 3a/1ay.

[IpuMeHATh CBOMCTBA TOYKHM II€PECEUEHUS] MEOUaH TPEYroJbHUKAa (LIEHTpa Macc) B
pelieHuu 3aay.

Biagets nmoHsTHEM CpeAHEN JIMHUM TPEYrOJbHUKA U TPANlCLIUU, IPUMEHATh UX CBOMCTBA
IIpU pELICHUM reoMeTpudeckux 3angad. llosb3oBarecs Teopemoint daseca U TeopeMou O
[IPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX Ul PELIECHUs IPAKTUYECKUX 3a1a4.



[TpuMeHsATH PU3HAKH 110100US TPEYTOJIBHUKOB B PEIIEHUN FEOMETPUUYECKUX 3a/1au.

[Tonp3oBaTtbes Teopemoi Iludaropa s pemieHUs T€OMETPUUECKUX M MPAKTUYECKUX
3aga4. CTpoUTh MaTeMaTHYECKYyl0 MOJEIb B MPAKTUYECKUX 3a7auyax, CaMOCTOATEIbHO AENIaTh
4epTEK U HAXOAUTh COOTBETCTBYIOLIUE JJINHBI.

Biagets NOHATHAMHU CHHYyCAa, KOCHHYCAa M TaHI€HCAa OCTPOTO yrja MpsSMOYTOJBHOTO
TpeyronbHuKa. [101630BaTbCs STUMHU IMOHATUAMMU UL PELICHUS IPAKTUYECKUX 3a1a4.

Bbruucnare  (pa3auuHBIME - CIOCOOAMHM) — IJIOMIAAL  TPEYTOJIbHHKA W IUIOUIaIU
MHOTOYTOJIbHBIX ~ (puryp (HOJB3ysACh, TA€ HEOOXOAUMO, KaIbKynATOpoMm). llpumeHATh
IIOJIy4CHHBIE YMEHUS B IIPAKTUYECKUX 3a7a4ax.

Biagete NOHATHAMU BIMCAaHHOTO M LEHTPAJIBHOIO YIVIA, HUCIOJb30BAaTh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yIJIax MEXAy XopJaamMu (CEKyIMMH) U yrile MEXIy KacaTelbHOW U XOpAou
IIpU PELICHUH FEOMETPUUECKUX 3a/1a4.

Biagete NmoHATHEM ONMCAHHOIO YETHIPEXYTOJILHUKA, IIPUMEHATH CBOMCTBA OIMCAHHOTO
YEeTBIPEXYTOJIBHUKA IIPU PELLIECHUH 3a/1a4.

IIpuMeHATH MOMY4YECHHBIC 3HAHMS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIHU UL
3a7ay peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUH (IIOJIB3YACH, I HE00X0AUMO, KaTbKYIATOPOM).

K konmy oOyyenus B 9 kuacce oOydaroUIMiics MOJIYYUT CJEIYIOLUIUE INPEIMETHBIE
pe3ynbTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIMM OCTPBIX YIJIOB, HAXOAUTh C HUX TOMOIIBIO
pa3aMyYHBIE  IEMEHTHl  IPSIMOYIOJIBHOTO  TPEYTOJbHUKA  («PELIEHHE  IPSIMOYIOJIBHBIX
TPEYroJIbHUKOBY). HaXomuTh (C MOMOIIBIO KalbKYJIATOPA) JIMHBI M YTJIBl I HETAOJIWYHBIX
3HA4YCHUI.

[Tonp3oBaTbes GpopMylaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIsL HAXOXKJACHUS COOTHOILEHUIM MEX 1y TPUTOHOMETPUYECKUMHU BEITMYUHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB Ul HaXOXKACHUS Pa3iIM4YHBIX JIEMEHTOB
TPEYrOJbHUKA («PEIIEHUE TPEYroJIbHUKOBY»), NMPUMEHATh UX IPU PELIEHUU T€OMETPUUYECKHX
3az1a4.

Brnanets noHsTHAMEU NTpeoOpa3oBaHus MOA00US, COOTBETCTBEHHBIX 3JIEMEHTOB IMOI0OHBIX
¢uryp. [lonp3oBaTbes cBOMCTBaMHU 10100 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HAXOJUTh YIIbl y MOA00HBIX ¢uryp. [IpuMeHaTs cBoicTBa MOJO0OHS B MPAKTUYECKHUX 3a/a4ax.
YMeTb NpUBOANUTH MPUMEPBI NOJOOHBIX (PUTYP B OKPYXKAIOIIEM MHpE.

ITonp30BaTbCst TEOpEMaMH O IIPOU3BEACHUU OTPE3KOB XOPH, O MPOU3BEACHUM OTPE3KOB
CEKYILMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaTbcs BEKTOpaMM, IMOHUMATh HMX TEOMETPUYECKUH M (U3NYECKUHA CMBICI,
OPUMEHATh MX B PELICHUH TE€OMETpUYecKuX u (usnueckux 3anad. [IpuMeHATH cKalspHOE
IIPOU3BEICHUE BEKTOPOB [UIsl HAX0XKACHUS JJIMH U YIJIOB.

Ilonp30BaTbCcst METOAOM KOOpPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B pEUICHUHU
F€OMETPUUYECKUX U IIPAKTUYECKUX 3a1ad.

Biagete MOHATHUAMM NPAaBUIBHOIO MHOT'OYIOJIBHUKA, UIMHBI OKPYXXHOCTH, JJIUHBI JYyTH
OKPYXKHOCTH M paJUaHHOM MeEphbl YIJIa, YMETh BBIUMCIATH IUIOLIA[b KpPyra M €ro 4acTeu.
IIpuMeHATH OTy4EHHBbIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

Haxomuth ocu (MM LEHTPH) CUMMETPUU (QUTYp, TPUMEHSATH JIBUKEHHUS IJIOCKOCTU B
MIPOCTEHIINX CITyqasiX.

IIpuMeHATH MOTY4YECHHBIC 3HAHMS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIHU UL
3a7au peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYHUCIICHUS C IPUMEHEHUEM MOA00US
U TPUTOHOMETPUYECKUX (PYHKIUH (TIONIB3YSCh, I71€ HEOOXOIUMO, KAIBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KosanyectBo yacoB DJIEKTPOHHBIE
. HaumeHoBaHue  pa3aeioB (undposbie)
Ne i/ HpOrpaMMEI Beero KOﬁHTpO.JIbeIe HpﬁaRanecmde 06PA30BATEIbHbIE
padoThI padoThI pecypes
[Ipocteiimme reomerpudeckue GUrypbl u Bubmmorexa 1IOK
1 ux coiictea. I3mepenue reomerpudeckux | 14 0 0 https://m.edsoo.ru/7f415e2e
BEJIMYUH
Bbubnuorexa LHOK
2 TpeyrosmeruK 22 ! 0 https://m.edsoo.ru/7f415¢e2e
3 [TapamienpHble TpsiMBIE, CymMMa yIJIOB 14 1 0 bubnmoreka HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415¢2e
4 OxpyxHocTh M Kpyr. I['eomerpuueckue 14 1 0 bubnmoreka HOK
MOCTPOCHHUS https://m.edsoo.ru/7f415¢2¢
5 [ToBTOpenue, 0000IIeHNE 3HAHUN 4 1 0 Egggp/l/ﬁzlcdioo /764 1175[2)212
OBILIEE KOJIMYECTBO YACOB 68 4 0

ITPOTPAMME




8 KJIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
. HaumenoBanue  pa3jgeiioB U TeM (undposbie)
Ne n/n NpPOrpaMMblI Bcero Kourpoapnere | Mpakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecype
n bubnuoreka HOK
! HeThIpEXyrobHiKH 12 ! 0 https://m.edsoo.ru/7f417e18
Teopema  @aneca u TeopeMa 0O Bubmiorexa TIOK
2 NPONOPIHMOHAIBHBIX OTpe3Kax, MNoJo0HbIE | 15 1 0 https://m.edsoo ru/7f417¢18
TPEYrOJbHUKH DS:rI. ]
[Tnomans. Haxoxnenue IJI0IAAe Bubamorexa TIOK
3 TPEYrOJIbHUKOB U MHOTOYTOJIHBIX (UTYP. 14 1 0 httos:/m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX Guryp DS:rI. ]
4 Teopema [Mudaropa u Hawana | g 1 0 bubnuoreka HOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
Yrnel B OKpYy)KHOCTH. BmnucanHele u
5 OIIMCaHHBIE YETBIPEXYTOJIbHUKU. 13 1 0 bubnmoreka HOK
Kacarenbuble k okpyxHoctH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHU
6 [ToBTOpenue, 0000IIeHNE 3HAHUN 4 1 0 E‘[I:SJSI'P/I/(I)EZKC&OO /764 1]%)11;
OBILIEE KOJIMYECTBO YACOB o 68 6 0

I[TPOTPAMME




9 KJIACC

KoanuecTBo 4acoB JIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB H  TeM (undposbie)
Ne i/ HpOrpaMMEI Beero KOﬁHTpO.JIbeIe HpﬁaRaneCRne 06PA30BATEIbHbIE
padoThI padoThI pecypes
1 Tpuronomerpus. Teopembl KOCMHYCOB H 16 1 0 bubnuoreka HOK
CHHYCOB. Perienue TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c¢
) [IpeobpazoBanue momobus. Merpuueckue 10 1 0 bubnuoreka HOK
COOTHOILIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
Bbubnuorexa LHOK
3 Bexroper 12 ! 0 https://m.edsoo.ru/7f41al2c¢
4 JlexkapTOBbI KOOPAWHATHI HA INIOCKOCTH 9 1 0 Eggg?/ﬁiﬁsoo /7 1];1[?212
IIpaBuiibHBIE MHOTOYrOJIBHMKHM. JlnuHa Bubmmorexa 1IOK
> OKPYXHOCTH M TUIOHIab Kpyra. | 8 0 0 https://m.edsoo.ru/7f41al2c¢
Boruucnenue miomaneit — ]
Bbubnuorexa LHOK
6 JIBHOKEHHS ILIOCKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c¢
7 [ToBTOpEHME, 0000111eHKE, 7 ) 0 Bbubnuorexa LHOK
cucTeMaTH3alys 3HaHUH https://m.edsoo.ru/7f41al2c¢
OBLIEE KOJIMYECTBO YACOB o 68 6 0

I[TPOTPAMME




YUYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
I'eomerpust, 7-9 kmaccol/ Atanacsn JI.C., byryzoB B.®., Kamomues C.b. u napyrue,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOIUYECKHUE MATEPHUAJIbBI U151 YUUTEJIA
I'eomerpust 7 - 9 kiaccel 0a30BBI ypOBEHb. METOAWYECKOE MOCOOME K MPEIMETHON JIMHUU
yueOHukoB mo reomerpun JI. C. Aranacsna, B. ®@. byrysoa, C. b. Kamommesa u np.
AxumonepHoe o0miectBo «M3aarenscTBo «lIpocBemnienuey,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH HUHTEPHET

https://lesson.edu.ru
https://resh.edu.ru/subject/12/
https://uchi.ru/
https://www.yaklass.ru/
http://oge.fipi.ru/
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