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[To yuebnomy mmany MBOY COII Ne 78 nHa u3ydenue reometpuu B 7-9 Kiaccax
OTBOJAUTCS 2 y4eOHBIX yaca B HENEeNI0, B TeUeHHe KaXKA0ro rojaa odyuenus, scero 204
qaca.

1.Ilnanupyemblie pe3yabTaThl.
BrinyckHuk HayuuTcs B 7-9 kiiaccax (sl UCIOJIb30BaHUS B TOBCEHEBHOM KU3HU U

oOecrneyeHnsT BO3MOKHOCTH YCIICIIHOTI'O ITPOJOJIKCHUA 06p330BaHI/IH Ha 0a30BOM

YpOBHE)
I'eomeTpuueckue purypsol

e OmnepupoBaTh Ha 0230BOM YPOBHE MOHITHSIMH T€OMETPHUUECKUX UTYD;

® U3BJIEKaTh MH(POPMALIUIO O TEOMETPUUECKUX (DUrypax, mpejacTaBiICHHYIO Ha
yepTekax B IBHOM BUJIE;

® TMPUMEHSTH IS PElICHUs 3a]ad reoMeTpuueckue (hakThl, €CIH yCIOBHUS HX
PUMEHEHUS 33J]aHbl B IBHOU (opMe;

® pemiath 3a7a4M Ha HAXOXKJICHHWE TEOMETPUYECKUX BEJIMYUH MO o0pasiaM miu
aIrTOpUTMAaM.

B noBceHeBHOM KU3HM M NIPH U3YYEHUHU APYTUX NPeIMETOB:

® JCIOJIb30BaTh CBOMCTBAa T'E€OMETPUYECKUX (PUTYyp IJIsi pelIeHUs TUIOBBIX
3a/lay, BO3HUKAIOMIMX B CHUTYyallMsIX MOBCEJHEBHOM >KMU3HH, 3aJa4 MPAKTUYECKOTO
COJIepKaHUs
OTHomeHnunst

e OmnepupoBarh Ha 0a30BOM YpPOBHE IOHSATHUSAMH: PABEHCTBO (PUTYp, pPaBHBIE
Gburypsl, paBeHCTBO TPEYTOJIHHUKOB, MapaJICIbHOCTD MPSIMBIX, MEPICHIUKYIIPHOCTD
MPSAMBIX, YTIIbI MEKIY MPSIMBIMU, IEPTICHAUKYJISP, HAKJIOHHAS, TPOCKITH.

B noBceiHeBHOM KU3HM M NIPH U3YYEHUHU APYTUX MPeIMETOB:

® CIOJIb30BaTh OTHOLIEHUS AJIS PEIeHUs] MPOCTEHIINX 3a7a4, BOZHUKAIOIINX
B PEAIBHOM KU3HU
N3mepeHusi u BHIYUCIEHUS

e BrimonHATE M3MEpPEHHE NJUH, PACCTOSHHUMA, BEJIMYWUH YIJOB, C IMOMOIIBIO
WHCTPYMEHTOB I U3MEPEHUH IJINH U yTJIOB;

® [puUMEHATh (OpMyJIBl TEpPUMETpa, IUIOMEAAM U 00bEMa, TUIOMIATN
MMOBEPXHOCTU OTJIEJIHbHBIX MHOTOTPAHHUKOB TIPU BBIYUCIICHHSIX, KOT/Ja BCE JIaHHBIC
UMEIOTCS B YCIIOBUH;

e npumMmeHATh  Teopemy  [ludaropa, 06a30BbiE  TPUTOHOMETPUUYECKUE
COOTHOIICHHMSI IJIs1 BEIYMCIICHUS JIJTMH, PACCTOSTHUH, TUIOMIA/ICH B MPOCTEUINNX CITydasiX.

B noBceiHeBHOM KU3HM M NIPH U3YUYEHUHU APYTUX MPEIMETOB:

® BBIYHCIATH PACCTOSHUS HAa MECTHOCTH B CTAHAAPTHBIX CHUTYAIIUX, TUIOIIAN
B MPOCTCHIIMX Cydasx, NPUMEHATH (OPMYJIbl B TMPOCTCHIIMX CUTyalusX B
MOBCEIHEBHOMU KU3HU
I'eomeTpuyeckne MoCTPoOCHUA

e 300paxkarh TUTIOBBIC TIIOCKKUE (PUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKU U
C MIOMOIIIbIO HHCTPYMEHTOB.

B noBceiHeBHOM KU3HM M NIPH U3YYEHUHU APYTUX NPeIMETOB:



® BBIMOJHATH MPOCTEHIINE TOCTPOCHUS HAa MECTHOCTH, HEOOXOIUMBbIE B
pEaNIbHOM KU3HU
I'eomeTpuyeckue npeodpaszoBaHus

e Crpouth (urypy, CHUMMETPHUUHYIO AaHHOW (UType OTHOCHUTEIHHO OCH H
TOYKH.

B noBceHeBHOM KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

® pacro3HaBaTh ABUKEHUE OOBEKTOB B OKPYKAIOIIIEM MUDE;

® pacro3HaBaTh CUMMETPUYHBIEC (DUTYPBI B OKPYKAIOIIEM MUPE
BekTOpbI M KOOPAUHATHI HA IJIOCKOCTH

e OnepupoBarb Ha 0a30BOM YPOBHE MOHSTHUAMH BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOPA HA YHUCIIO,KOOPAUHATHI HAa IUNIOCKOCTH;

® oOmnpeaessITh NPUOTMKEHHO KOOPAWHATHI TOYKH MO €€ H300paKEeHUIO Ha
KOOPJIUHATHOM IIOCKOCTH.

B noBceaHeBHOM KU3HU U NP U3YYEHUH APYITUX MPeAMETOB:

® JCIOJIb30BaTh BEKTOPHI Uil PELICHUS IMPOCTEUIIMX 331a4 Ha OIPEEIICHUE
CKOPOCTHU OTHOCUTEIIBHOT'O JBUKECHUS
HUctropust MaTeMaTUKHU

e OnuchlBaTh OTJCIBHBIE BBIAAIOIMIMECS PE3YJIbTATHI, IOJIYYEHHBIE B XOJE
pa3BUTHUS MAaTEMATUKHU KaK HAYKU;

e 3HATh NPHUMEPHl MAaTEMAaTUYECKHX OTKPBITUA M HUX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEH;

® [IOHMMATh POJIb MATEMATUKU B pa3BuTuu Poccun
MeTtoabl MaTeMaTHUKH

e BriOuparh NoaXoAsIIMi U3y4EHHBIH METOJ JJIsl PEIICHUS] U3YUYECHHBIX THUIIOB
MaTeMaTUYECKUX 3a1a4;

e [lpuBoauTh NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEHW B OKPYkKaOLIEH
JNEUCTBUTEIBHOCTHA U IIPOU3BEACHUSAX UCKYCCTBA.
I'eomerpuueckue ¢purypsol

e OnepupoBarh NOHITUSIMU T'€OMETPUUECKUX PUTYD;

® U3BJEKATh, HWHTEPIPETUPOBATH M TMpeoOpa3oBbIBaTh HHGOPMALUIO O
reOMETPUYECKUX (PUTrypax, MPeACTaBICHHYIO Ha YepTexax;

® T[PUMEHSTh TeOMETpUYeCKHMe (aKThl IJisi pelIeHus] 3agady, B TOM YHUCIE,
MPEAIOJIararoMX HECKOJIBKO IIaroB PELICHHUS;

e (dopMynHpoBaTh B MPOCTEHIITUX CITy4Yasx CBOMCTBA U MPU3HAKU DUTYD;

® JI0Ka3bIBATh FT€OMETPUUYECKUE YTBEPKACHUS

® BJAJNETh CTaHIAPTHOU Kiaccuukanuend Mmiockux (Guryp (TpeyrojbHUKOB H
YETBIPEXYTOJIBHUKOB).

B noBcegHeBHOM KU3HU U NP U3YYEHUH APYITUX MPEeAMETOB:

® JCIOJIb30BaTh CBOWCTBAa TE€OMETpUYECKHX (UTYp I pelleHus 3ajad
MPAKTAYECKOTr0 XapaKTepa v 3a/1a4 U3 CMEXHBIX JUCHUTIINH
OTHOmIEeHUst

e OmnepupoBaTh MOHATHUSMHU: PABEHCTBO (UTYpP, paBHbIE (UTYPHI, PABEHCTBO
TPEYTOJbHUKOB, MapajUIebHOCTh MPSMBIX, MEPIEHANKYISIPHOCTh MPSMBIX, YTJIbI



MEXIy MPSMBIMH, TEPIEHANKYISP, HAKJIOHHAs, IPOEKIHs, ogo0ue Guryp, mogooHbIe
¢urypsl, 10J00OHBIE TPEYTOJIbHUKY;

e npUMEHATH TeopeMy Daseca U TeopemMy O NPONOPLUUOHAIBHBIX OTPE3Kax IPU
pELICHUH 3a1ad4;

® XapaKTEepU30BaTh B3AMMHOE PACIIOJOXKEHUE MPSMOH M OKPYKHOCTH, IBYX
OKPY’KHOCTEM.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYTHX MPeAMeETOB:

® JCIOJIb30BaTh OTHOILICHMS IS PEIICHMs 3a4ad, BOZHUKAIOIINX B PEAIBHON
KU3HH
N3mepeHusi M BBIYUCICHUSA

e OmnepupoBaTb NPEACTABICHUAMH O JUIMHE, IUIOIIAAM, OOBEME Kak
BennunHaMu. [Ipumenstes teopemy Iludaropa, ¢opmynsl miomanu, o6béMa mpu
pElIeHM MHOTOIIArOBBIX 3aJlad, B KOTOPBIX HE BCE JaHHBIE MPEJCTaBIEHBI SIBHO, a
TpeOYIOT BBIYMCIIECHUM, ONEPUPOBaTh O0Jee MIHUPOKUM KOJUYECTBOM (POPMYI JITUHBI,
IJI0IIAa1, 00bEMA, BBIYUCIIATh XapaKTEPUCTUKU KOMOUMHAUUNA PUryp (OKpyX HOCTEH U
MHOTOYTOJIbHUKOB)  BBIYMCIISITH  PAaCCTOSIHUA  MEXIy  (Qurypamu, HOpHUMEHSITh
TPUTOHOMETpUYECKUE (OPMYJBI I BBIUUCIECHUH B OOJE€E CIOXKHBIX CIyYasx,
IIPOBOJIUTH BBIYMCIICHHSI HA OCHOBE PABHOBEJIIMKOCTH U PABHOCOCTABIICHHOCTH;

® [IPOBOJUTH MPOCTHIC BHIYUCIICHUS HA OOBEMHBIX TENAX;

e (GopMynIMpOBATH 3a/layd HAa BBIYMCICHHE [UIMH, IUIOWAAel U OOBEMOB M
pemath ux. B coxepkaHuu ecTth emié U TeopeMa CMHYCOB M KOCHMHYCOB. JIMOO Tam
yopats . 1100 371eCh 100aBUTh

B noBceHeBHOM KWU3HH M NIPH U3YYE€HUH APYTHX MPeAMeETOB:

® [POBOJUTH BBIUYMCIEHUS HA MECTHOCTH;

® MpUMEHATh (POPMYJIBI PU BHIYUCICHUSAX B CMEXHBIX YUEOHBIX MpeIMeTax, B
OKPYIKAIOIIEH IEMCTBUTEIILHOCTH
I'eomeTpuyeckue mnocTpoeHust

e l300paxare reomerpuyeckue (GUIypbl MO TEKCTOBOMY M CHMBOJIBHOMY
ONKCAaHUIO;

e CBOOOJHO OMNEpUPOBATH UYEPTEKHBIMU HMHCTPYMEHTAMH B  HECIOMXHBIX
ciIyJasx,

® BBINOJHATH IMOCTPOCHUSI TPEYTOJbHUKOB, NMPUMEHATH OTIEIbHBIE METObI
IIOCTPOCHUM LUPKYJIEM W JUHEWKOW W MPOBOJAUTH MPOCTEUIINE HCCICIOBAHMS YUCIA
pELICHNI;

® U300pa)kaTh THUIIOBbIE IUIOCKHE (QUTYpPHl U OOBEMHBIE Tela C IOMOIIBIO
MPOCTEUIINX KOMIBIOTEPHBIX HHCTPYMEHTOB.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX NMPeEAMETOB:

® BBINOJHATH MPOCTEHIINE TOCTPOCHUSI Ha MECTHOCTH, HEOOXOAMMBIE B
pEabHOM )KU3HU;

® OILICHUBATh pa3Mephl PeaIbHBIX O0BEKTOB OKPYKAIOIIETO MUPA
IIpeoGpa3zoBanust

e OmepupoBaTh MOHATHEM JBMXKEHHS M TNpeoOpa3oBaHMs MOAOOUS, BIAJIETh
npuéMaMHu TOCTPOEHUs (QUryp C HUCHOJIb30BAaHUEM [BUWKEHHM U IMpeoOpa3oBaHUi



MoI00us1, TPUMEHSTh MOTYYEHHBIC 3HAHUSI M OTIBIT IIOCTPOCHUI B CMEKHBIX IMTPEIMETaxX
U B PEAIBHBIX CUTYaALUSIX OKPYKAIOIIEr0 MUPA;

e cTpouTh (GUTypy, MOJAOOHYIO JTaHHOM, IOJIB30BATHCS CBOMCTBAMM ITO00MS
71 0OOCHOBAHMS CBOMCTB (PUTYD;

® IIPUMEHSTH CBOMCTBA ABMKEHU JJISI TPOBEIACHUS MTPOCTEUIIINX 0O0CHOBAHU I
CBOMCTB (puryp.

B noBceaHeBHOI KU3HU M NIPU U3YyYEHUH IPYTUX NMPEIMETOB:

® IIPUMECHSITH CBOMCTBA JIBMDKCHUW W MPUMEHATH MOJ00ME IS MOCTPOCHUN M
BBIUMCIICHUN
BekTOpbI 1 KOOPAMHATHI HA MJIOCKOCTH

e OnepupoBarh NOHSATUAMH BEKTOpP, CYMMa, pa3HOCTh BEKTOPOB, TPOU3BEICHUE
BEKTOpAa Ha YMCJIO, YroJl MEXKIY BEKTOpPaMH, CKAIIPHOE IPOU3BEICHUE BEKTOPOB,
KOOPAMHATHI Ha TJIOCKOCTH, KOOPIUHATHI BEKTOPA;

® BBINOJHATH JACHCTBUS HaJl BEKTOpaMH (CJIOKEHHE, BHIYMTAHUE, YMHOXKCHUE
Ha YHCJI0), BBIUYMCIATHh CKaJSIPHOE IPOU3BEJICHUE, ONPEISIATh B MPOCTEHINNX CIydasix
yroJl MEXKAY BEKTOpAaMH, BBINOIHATH Pa3JI0KEHHUE BEKTOpa Ha COCTaBJAIOIINE,
MIPUMEHSATh TOJIyYCHHBIE 3HAHHUS B (PU3HMKE, IOJIH30BAThCSA (HOPMYJIONH BBIYUCICHUS
PaCCTOSTHUSI MEXKy TOYKAMHU IO M3BECTHBIM KOOpAMHATAaM, HCIOJb30BaTh YpaBHEHUS
buryp s penieHus 3aaad;

® IIPUMEHSTH BEKTOPBI U KOOPAUHATHI ISl PEUICHUS] TEOMETPUYECKUX 3a]1ad Ha
BBIYUCIICHUE JIJTUH, YTJIOB.

B noBceaHeBHOI KU3HU M NIPU U3YYEHNH IPYTUX MPEIMETOB:

® ICIOJIb30BaTh IOHATHUS BEKTOPOB W KOOPAWHAT ISl PEUICHHUS 3aj7ad 10
¢busuKe, reorpa@uu v IpyruM yueOHbIM MpeaMeTam
Hcropust MaTeMaTUKHU

e XapakTepu3oBaTh BKJIQJ  BBIJAIONIUXCS  MAaTeMaTUKOB B  Pa3BUTHE
MaTeMaTUKHU U UHBIX HAYyYHBIX 00J1acTel;

® [IOHMMATh POJIb MaTEeMAaTUKH B pa3BUTHHU Poccuu
MeToabl MAaTEMaTHUKH

e lcnonp3yss H3y4YEHHBIE METOJIbI, MPOBOJMUTH JI0KA3aTEIbCTBO, BBIMOJHSITH
OITPOBEPKECHUE;

e BriOupatb wu3y4eHHbIE METOAbI W HUX KOMOWHAIMU JJis  PEIICHUS
MaTeMaTUYECKHUX 3a/a4;

® UCIOJH30BaTh MAaTE€MaTUUYECKUE 3HAHUA NJis1 ONMHUCAHUS 3aKOHOMEPHOCTEU B
OKpY’Karolen JelCTBUTEILHOCTH U TPOU3BEACHUSX UCKYCCTBA,;

® [PUMEHSITHL TMPOCTEHIIMEe MpOorpaMMHBIE CpEJICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN MAaTEMATHYECKUX 3a/1au.
I'eomerpuueckue Gpurypsi

e (CB00OOJIHO ONEpUPOBATH FTEOMETPUUECKUMU MOHATUSAMU MPU PEUICHUM 3aJ]1a4
Y TIPOBEJICHUHN MaTEMAaTUUECKUX PACCYKICHUIA;

® CaMOCTOATENIbHO (OPMYJIUPOBATH OMNpPEACICHUS TEOMETPUUECKUX (UTyp,
BBIJIBUTaTh THUIOTE3bl O HOBBIX CBOMCTBaX M NPHU3HAKAX TE€OMETPUYECKUX (Puryp u
000CHOBBIBAThH WU OMIPOBEPraTh WX, 00001IaTh WM KOHKPETU3UPOBATH PE3YIbTaThl HA



HOBBIE KJIacChl (PUTYp, MPOBOJUTH B HECIOXKHBIX ClIydasx Kiaccupukauuio Guryp mo
pa3IMYHbIM OCHOBAHMSIM;

® HCCIENOBaTh 4YEpPTEXKM, BKIOYas KOMOMHaUMM  QuUryp, M3BIEKaTh,
MHTEPIPETUPOBATH U IPEOOPA30BbIBATH HHPOPMALIHUIO, IPEACTABICHHYIO HAa YepTEXkKax;

e pelaTrh 33aJlayd T€OMETPUYECKOTO COJEpKAHMs, B TOM YHUCJE B CHTyalUsX,
KOT'JIa aJITOPUTM PEIICHUS HE CIEAYET SIBHO U3 YCIIOBUS, BBIMOJIHITH HEOOXOAUMBIE IS
pemieHuss  3aJadd  JIONOJIHUTEIbHBIE IMOCTPOEHUsS, HCCIEA0BaTh  BO3MOXXHOCTb
MPUMEHEHHUS TeopeM U POpMyJI 7S pelIeHHs 3a/1a4;

e (QopmMyIMpOBaTh U TOKA3BIBATh T€OMETPUUECKUE YTBEPKACHUS.

B noBcetHEeBHOM KU3HM M NIPH M3YYECHUHU APYTUX NPeIMETOB:

® COCTaBISITh C  HCIOJIb30BAHMEM  CBOICTB  TeOMETpUYECKUX  (puryp
MaTeMaTUYECKHE MOJENH JUISl PEIICHUs 3a/1ad NPAKTUYECKOTO XapaKTepa W 3a1ad W3
CMEXHBIX JUCUUIUIMH, HWCCJIEN0BATh TOJYyYEHHbIE MOJAEIW M HHTEPIPETUPOBATH
pe3ybTaT
OTHoLICHMS

e BraaeTs NOHATHEM OTHOILICHHS KaK METAIIPEAMETHBIM;

e CBOOOJHO ONEpUPOBATH MOHATUSIMU: PABEHCTBO (Uryp, paBHbIE (QUIYDBHI,
PaBEHCTBO TPEYTOJBHUKOB, MMAPAJLIEIBbHOCTD MPSAMBIX, NEPIEHAUKYISIPHOCTD MPSMBIX,
VIIbl MEXAY HOPSIMBIMH, NEPIEHIUKYISAP, HAKIOHHAA, MPOEKUUsA, moaodue ¢uryp,
o100HBIE PUTYPBI, TOJTOOHBIE TPEYTOJBHUKHY;

®  JCIOJIb30BaTh CBOMCTBA MOIO0MS Y paBEHCTBA (PUTYp MPU PEIICHUH 3aau.

B noBceHeBHOM KM3HU M NIPH U3YyYEeHHHU APYTHX MPeIMETOB:

® JCHOJIb30BaTh  OTHOLICHMS  JUII  TOCTPOCHMS M HCCIEAOBaHUS
MaTeMaTHYECKUX MoJielield 00bEKTOB pealbHOM KHU3HU
N3mepeHusi M BBIYUCICHUSA

e (CB00OOIHO onepUpOBaTh NOHATUSAMU JUIMHA, IIOIIAlb, 00bEM, BEJIMUMHA yTia
KaK BEJIMYMHAMM, UCIOJIb30BaTh PABHOBEIUKOCTh M PAaBHOCOCTABIEHHOCTh IpPHU
pELIeHUH 3aJ1a4 Ha BBIYUCIIEHUE, CAMOCTOATENIBHO MOJIy4YaTh U UCIOIb30BAaTh (POPMYJIbI
JUISL BBIYMCICHUN Iomaaed u o0bEMOB (Guryp, cBoOOAHO ONEPUPOBATH MIUPOKUM
HabopoM (popMyJT Ha BBIUHMCIIEHUE NPU PELICHUH CIOKHBIX 3a]]a4, B TOM YUCJE U 3a/1a4
Ha BBIYMCICHHE B KOMOMHALMSIX OKPYKHOCTH M TPEYroJbHUKA, OKPYXHOCTU U
YEeTBIPEXYTOJIbHUKA, & TAK)KE C IPUMEHEHUEM TPUTOHOMETPHH;

® CaMOCTOATEIBHO (POPMYJIMPOBATH TUIIOTE3bI U MPOBEPATH UX TOCTOBEPHOCTD.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUHU APYIHX MPEAMETOB:

e CBOOOJHO OMepUpOBaTh POPMyJIaMH MPHU PEUICHUU 3a7a4d B APYTUX YUEOHBIX
MpeaAMeTax U IpH MPOBEACHUU HEOOXOIMMBIX BBIYUCICHUH B peabHOM )KU3HU
I'eomeTrpuyeckne NocTpoeHu

e OnepupoBatb HOHSATHEM Habopa AJIIEMEHTOB, ONPEIEISIOIUX
reoMeTpUUYecKyto Gurypy,

® BJaAETh HAOOPOM METOJOB MOCTPOCHUN IUPKYJIEM U JTUHEHKOM;

® [POBOAUTH aHAJINU3 U PEATU30BbIBATH ATAIbI PEUICHUS 33]]a4 Ha MOCTPOCHUE.

B noBceHeBHOM KNU3HH M NIPH U3YYE€HUHU APYTHX NMPeIMETOB:

®  BBINOJHATH TOCTPOEHUSI HA MECTHOCTH;

® OLEHUBATh pa3Mephl pealIbHbIX 00BEKTOB OKPYKAIOIIET0 MUPa



IIpeoOpa3zoBanusn

e OnepupoBaTh JBIXECHHUSIMU U TNMPEOOPA30BAHMSIMU KaK METANpPEIMETHBIMU
NOHATUSIMU;

® ONEepUpOBaTh TMOHSATHEM [IBIDKCHHS U TIpeoOpa3oBaHUS TOMOOHS IS
000OCHOBaHWH, CBOOOJHO BIAJETh MPUEMAMH TOCTPOCHHUS (QUTYp C TMOMOIIBIO
JBYDKEHUHN U TIPeo0pa3oBaHus MOA00HS, a TAKKE KOMOMHAITUSAMHA JBIKCHUN, TBUKCHUN
U NIpeoOpa30oBaHuUii;

® JCIOJIb30BaTh CBOMCTBA JBWKEHUH W MpeoOpa3oBaHUil JUIsl MPOBEACHUS
000OCHOBaHUSI M [IOKa3aTeJIbCTBA YTBEPXKICHWM B TEOMETPUU M JPYTUX YUYEOHBIX
npeaMeTax;

O TIOJIb30BaThCS CBOMCTBAMM JBWKEHUW M TpeoOpa3oBaHUil MpU pEIICHUU

3ajad.

B noBcegHeBHOI KU3HU M NPU U3YYEHUH IPYTUX NMPeAMETOB:

® I[IPUMEHSTH CBOMCTBA JIBM)KCHUW W MPUMEHATH MOJ00ME IJIS MOCTPOCHUN U
BBIYMCIICHUI
BekTopbl U KOOPAUHATHI HA MJIOCKOCTH

e (CBOOOIHO OIEpPUPOBATH MOHSATUSMU BEKTOpP, CyMMa, pPa3HOCTb BEKTOPOB,
MIPOU3BEAECHUE BEKTOPA HA YKCIIO, CKAJISIPHOE MTPOU3BEACHUE BEKTOPOB, KOOPAUHATHI HA
IJIOCKOCTH, KOOPANHATHI BEKTOPA;

e Bianerh BEKTOPHBIM U KOOPAUHATHBIM METOJIOM Ha MJIOCKOCTU JJIsl PEIICHUS
3a/1a4 Ha BBIUMCIICHHUE U I0KA3aTElIbCTBA;

® BBINOJHATH C TOMOIIBID BEKTOPOB U KOOPJHUHAT JOKA3aTEIbCTBO U3BECTHBIX
€My TeOMEeTpUYeCKUX (PaKToB (CBOMCTBA CPEIHUX JMHUMN, TEOPEM O 3aMeyaTeIbHBIX
TOYKaX U T.I1.) ¥ TOJy4aTh HOBBIE CBOMCTBA U3BECTHBIX PUTYD;

® JCIOJIb30BaTh ypaBHEHUS (QUTYp I PEHICHUS 3aJad U CaMOCTOSITEIbHO
COCTaBJISITh YPAaBHEHUS OTACIIBHBIX MIIOCKUX (QUTYP.

B noBceaHeBHOI KU3HU M NPU U3YYEHNH IPYTUX MPEIMETOB:

® UCIOJB30BaTh MOHATHS BEKTOPOB W KOOPAWHAT [JIs pElIeHUs 3ajad Io
¢usuke, reorpa@uu ¥ IpyruM yueOHbIM NpeaMeTaM
Hcropusi MaTeMaTUKH

e [loHMMaTh MaTeMaTUKy KakK CTPOrO OpPraHM30BAHHYK) CHUCTEMY Hay4YHBIX
3HaHWM, B YaCTHOCTH BIIQJIETh MPEJCTABICHUSIMU 00 aKCMOMATHYECKOM MOCTPOEHUU
r€OMETPUU U IEPBUYHBIMU MPEACTABICHUSIMU O HEEBKIUIOBBIX T€OMETPUSIX;

® paccMaTpuBaTh MAaTEMAaTHKy B KOHTEKCTE UCTOPUU Pa3BUTHUS IIUBWIM3ALUU U
HMCTOPHUU Pa3BUTHUS HayKH, TOHUMATh POJIb MAaTEMATUKHU B pa3BUTUU Poccuu
MeToabl MaTEMATUKH

e BrnaaeTh 3HaHUSIMH O PA3THYHBIX METOJIaX OOOCHOBAHHUS W OMPOBEPIKCHHUS
MaTeMaTUYECKUX YTBEPKJICHUM U CAMOCTOSITEIbHO IPUMEHSTD HX;

® BIAJCTh HAaBBIKAMHU aHAJIM3a YCJIOBHUS 3aJa4d U ONPEACIICHUS IMOIXOAIINX
JUTSI pEIIeHUs 3a/1a4 N3yYCHHBIX METOJIOB WJIM UX KOMOWHAITUH;

® XapaKTEepU30BaTh MPOU3BEIACHUS MCKYCCTBA C Y4E€TOM MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH B MPHUPOJIE, MCIO0JIb30BaTh MAaTEeMaTUYECKHUE 3aKOHOMEPHOCTU B
CaMOCTOSITeJIbHOM TBOPUYECTBE.

[ ]



2.Coaep:kaHue Kypca reoMmeTpuu 7-9 kiaccos.

IIpocreiimine reoMmeTpudeckue (PUrypml.

Touka, npsimast. OTpe3ok, Jiyd. Yron. Buael yrinos. CMeXHbIE U BEPTUKAJIbHBIC
yrasl. buccekrpuca yrina.

Ilepecekaromuecss W napajuieybHble NpsAMbIe. lleprneHauKyIIsspHbIE MpsSMBIE.
IIpuzHakn  mapamieabHOCTH  OpsiMbIX.  CBOMCTBAa  MMApaJUIEIBHBIX  IIPSMBIX.
IleprieHIUKYIISIp U HAKJIOHHAS K IPSIMOM.

MHOIroyrojibHUKH.

TpeyronsHuku. Buael TpeyroabHUKOB. MennaHna, OucceKkTpuca, BbICOTa, CPEIHS
TUHUSA TpeyrojpHuKa. [Ipu3Hakum paBeHCTBa TpeyroJbHUKOB. CBOICTBA M MNpU3HAKU
paBHOOEIPEHHOTO TpeyrojbHuKa. CepeTMHHbIN MEPHIEHANKYIIAp oTpe3ka. CyMMa yriioB
TpeyrojbHHUKa. BHemHue yrael TpeyrojabHHMKa. HepaBeHCTBO  TpeyrosjbHUKA.
CooTHoIIEHUsI MEXly CTOPOHAMU U yIiaMu TpeyroyibHuKa. Teopema [ludaropa.

[TonoOubie TpeyronbHuku. Ilpu3Haku 1Oa00MST TPEYroJbHUKOB. TOUYKH
NepeceyeHns  MeAMaH,  OHCCeKTpUC,  BBICOT  TPEYrOJbHUKA,  CEPEIUHHBIX
NEPIEHIUKYJIAPOB CTOPOH TpeyroibHUKa. CBONCTBO OMCCEKTPHUCHI TPEYTOJIbHUKA.
Teopema @aneca. MeTpudyeckue COOTHOLICHUS B IPAMOYIOJIBHOM TPEYIOJIBHUKE.
CuHHYyC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OCTPOIO yria MPsIMOYIOJBHOIO TPEYTOJIBHUKA U
yriioB OoT 0 mo 180. ®opmyiibl, CBSA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHICHC
OIHOTO M TOTO K€ yria. PemeHune TpeyroiapHUKOB. TeopeMa CHHYCOB M TeopeMa
KOCHHYCOB.

YeThIpEXYTrOTbHUKH. [Tapamnenorpamm. CaolicTBa 151 MIPU3HAKHU
napauienorpamma. [IpsMoyronbHuK, pomMO, KBaJpar, MX CBONCTBa M MPU3HAKH.
Tpaneuusa. CpenHss TMHAA TPaNelUy U €€ CBOKCTBA.

MHoroyronsHuKd. Bpinyknsle MHOroyrosibHUKM. Cymma yIVIOB  BBIIYKJIOIO
MHOI'OyrosibHuKa. [IpaBuiabHbIe MHOIOYTOJIBHUKH.

OxkpyxHocTh U Kpyr. 'eoMmeTpuyeckne NOCTpPOCHUS.

OKpy>KHOCTb M KpYr. OJIEMEHTBl OKPYKHOCTH M Kpyra. LleHTpaneHble H
BOucaHHble yriael. KacarenpbHas K OKPYXXKHOCTM M €€ CBOMCTBAa. B3aumHoe
pacnoJIoKeHUEe NpsIMOM M OKpyKHOCTH. OmnucaHHass W BIIMCAHHAs OKPYKHOCTH
TPEyrojbHHUKA. BIMcaHHbIE YW ONKWCAaHHBIE YETBIPEXYTOJIBHUKM, HX CBOWCTBA W
IpU3HaKK. BrincaHHbIe U ONMCAHHBIE MHOTOYT OJIbHUKH.

['eomerpuyeckoe Mecto Touek (I'MT). CepeauHHblil NEpNEHAUKYISAP OTpe3Ka U
ouccekrpuca yrina kak [MT.

['eomeTpuueckne MOCTPOCHUS LUPKYJIEM M JUHEHKOM. OCHOBHBIE 3aJayd Ha
IIOCTPOEHUE: TOCTPOEHUE YIVIA, PABHOTO [JAaHHOMY, IIOCTPOEHUE CEPEIUHHOTO
MIEPIICHIUKYJIIPA TAHHOTO OTPE3Ka, MMOCTPOCHUE MPSAMOM, MPOXOIAIICH Yepe3 JaHHYIO
TOYKY W MEPICHIUKYISIPHOU TAaHHOHN TIPSIMOM, TOCTPOCHUE OMCCEKTPUCHI JAHHOTO yTJla.
[Toctpoenue TpeyrompHuKka 1no 3agaHHbIM diiemMeHTam. Merony I'MT B 3amadax Ha
IIOCTPOCHHUE.

HN3mepenune reoMeTpu4eCKUX BeJTUYHH.

Jnuna orpeska. PaccrossHue mexnay AByMs ToOYkamu. PaccTrosiHMe OT TOYKM 10

npsMou. PaccTosinue Mex 1y napauieIbHbIMUA MPSIMBIMHU.



[leprmeTp MHOTOYTOJIbHUKA.

JnuHa okpy>XKHOCTH. [{JIMHA TyTH OKPY>KHOCTH.

['panycHas mepa yria. BennunHa BIUCaHHOTO yTJIa.

[lonsiTust moWaaM MHOTOYyrosibHUKA. PaBHOBenukue ¢urypel. Haxoxnenue
IUIOIIAIA KBAJIpaTa, IpsMOYTOJIbHUKA, TapajlIe]IorpaMMa, TPEYTroJIbHUKA, TPATICIIUH.

[Tonsitue momanu kpyra. [lnomanas cekropa. OTHOIIEHUE TUIOIIAIEH MTOJOOHBIX
uryp.

JlekapToBbIe KOOPAMHATHI HA MVIOCKOCTH.

dopMyiia pacCTOSIHUS MEXY IBYMs ToukaMu. KoopauHaThl cepearuHbl OTpe3Ka.
VYpaBHeHue (urypel. YpaBHEHHs] OKPYKHOCTH M MpPsAMOH. YTJI0BOM KO3(PPUUIMEHT
IIPSMOM.

BekTopbl.

[Tonarue BekTopa. Moaynb (nnuHa) BekTopa. PaBHbie BekTOpbl. KosuimHeapHbie
BekTOpbl. Koopaunatel BekTopa. CIlI0)KEHUE W BBIYMTAHME BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha yucio. CKalsipHOe NMPOU3BeAeHUE BEKTOpOB. KoCHMHYC yriia Mexy ABYMs
BEKTOPAMHU.

I'eomeTpuyeckue npeodpa3oBaHus.

[Tonsitue o mpeoOpazoBanuu ¢urypsl. [[Buxenue ¢urypsl. Bunel aBmxeHus
¢Gurypsl: napajjielIbHbIil TEpEeHOC, OcCeBasi CUMMETpPHUs, LEHTpaJbHAs CUMMETpPUI,
noBopoT. PaBubie ¢purypsl. ['omorerus. [logobue puryp.

JIEMEHTbI JIOTHKH.

Onpenenenue. AkcMombl U Teopembl. JlokazaTenbcTBO. JloKa3aTenbCTBO OT
npotuBHoro. Teopema, oOpartHas naHHod. HeoOxoaumoe M JOCTaTOYHOE YCIOBUA.
YnoTpeOiaeHue JIOrHuecKuX CBSI30K €CIH..., TO ..., TOr/1a U TOJIBKO TOT'/a.

I'eomeTpusi B HCTOPUYECKOM Pa3BUTHH.

N3 wucropum reomerpun, «Hauvama» EBkmmpa. Mcropusa mnstoro mocrynara
EBximmna. Tpuronomerpuss — Hayka o0 HM3MEpPEeHUU TpeyrojbHUKOB. [locTpoeHue
IIPaBUJIBHBIX MHOTOYTOJIBHUKOB. Kak 3aponuiace uaes KoopauHar.

H.N. Jlo6auerckuii. JI. Ditnep. @anec. ITudarop.
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TI'naea 1 4,8
IIpocreiimmue 15
reoMerpuuyeckmne GUrypbl
U MX CBOMCTBA
1 Touku u npsmblie 2 | Ilpusooumsb mpuUMeEpbl TEOMETPUIECKUX (PHUTYD.
Onucwvieams TOUKY, IPSIMYIO, OTPE30K, JIy4, YTOJl.
2 OTpe30k U ero nauHa 3 | Qopmynuposamy:
onpeodesnienus: paBHbIX OTPE3KOB, CEPeIUHbI
3 JIy4d. Yron. M3mepenue 3 | oTpe3Ka, pacCTOSHUSA MEXKIY ABYMs TOUKAMH,
YIJIOB JIOTIOJTHUTEIBHBIX JIyuel, pa3BEPHYTOIO yIia,
PaBHBIX YIJIOB, OMCCEKTPUCHI yTIIa, CMEXHBIX U
4 CMeXHbIE U 3 | BEpTUKAIBHEIX YIJIOB, IEPECEKAIOIINXCS IIPSIMBIX,
BEPTUKAJIbHBIE YIJIBI NEePIEeHIUKYISIPHBIX NPSAMBIX, IEPIIEHIUKYISApa,
HAKJIOHHOM, paCCTOSIHUA OT TOYKH JI0 NPSMOW;
5 [lepneniuKynsipHbIe 1 . .
ceoticmea: pacrookKeHHsI TOUEK Ha MPSIMOH,
IpsIMbIE
M3MEpPEHUS OTPE3KOB U YIJIOB, CMEKHBIX U
BEPTUKAJIbHBIX YIJIOB, EPIEHANKYISIPHBIX
6 AKCHOMBI 1 p YITIOB, . p Y Vp
IIPSIMBIX; OCHOBHOE CBOMCTBO IIPSIMOM.
Knaccuguyuposamu yrisl.
[ToBTOpEHME U 1 puigup _
Llokazvieams: TEOPEMBI O IEPECEKAIOINUXCS
CHUCTEMAaTU3aLHs .
IPSIMBIX, O CBOMCTBAaX CMEKHBIX U BEPTUKAJIBHBIX
yueOHOro Marepuana .
YIJIOB, O €IMHCTBEHHOCTHU IPSIMOH,
NEepIeHIUKYIIPHON TaHHOM (ciTydal, Korja Touka
KonrtponbHas padora Ne 1| 1

JISKUT Ha TAHHOW TIPSIMOIA ).

Haxooums nnuny oTpeska, rpaJyCHYIO Mepy yria,
UCIIOJIb3Ys CBOMCTBA X U3MEPEHUN.
H306pasxcams ¢ TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB Te€OMEeTpUUIecKre QUTYPBI: OTPE3OK,
Jy4, yToJl, CMEKHbIE U BEPTUKAJIbHBIE YIJIbI,
MePIEHANKYJISIPHBIE TIPSIMBIC, OTPE3KH U JTy4H.
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lloacuamp, 4TO TAKOE AKCUOMA, OIIPECIICHHE.
Pewams 3a1aun Ha BBIYMCIIEHUE U 10KA3aTEIbCTBO,
MIPOBOSI HEOOXOAUMBIE JIOKa3aTeIbHbIE
paccyXJIeHHs
I'naea 2 18
TpeyroibHuKu
7 PaBHbIE TpEYroIbHUKH. 2 | Onucviéams CMBICH TIOHSTHUS «paBHBIC (GUTYPBI». 4,6
BricoTa, Mmennana, [TpuBOIUTH MpUMEPHI PaBHBIX PUTYP.
OuccekTpuca H306padscams 1 HAXOIUTH HA PUCYHKAX
TPEYroJbHUKA PaBHOCTOPOHHUE, paBHOOEAPEHHBIE,
IPSIMOYTOJIBHBIE, OCTPOYTOJIbHBIE, TYIIOYTOJIbHbIE
8 [IepBbiit U BTOpOI 5 | TpEYrOJIbHUKHU U UX DIIEMEHTBHI.
MIPU3HAKU PAaBEHCTBA Knaccugpuyuposams TpeyroibHUKH IO CTOPOHAM
TPEYroJIbHUKOB U yIJIaM.
Dopmynuposams.
9 PaBHOOe1peHHBIN 4 | onpedenenus: OCTpOYroJIbHOTO, TYIOYTOJIBHOTO,
TPEYTrOJIbHUK U €T0 IPSMOYTOJIBHOTO, PAaBHOOEPEHHOTO,
CBOICTBa PaBHOCTOPOHHETO, PA3HOCTOPOHHETO
TPEYroJIbHUKOB; OMCCEKTPUCHI, BEICOTHI, MEIUAHbI
10 [Ipu3naku 2 | TpeyroJIbHMKA; paBHbBIX TPEYTOJIbHUKOB;
paBHOOEPEHHOTO CEpEeIMHHOTO MEPIEHINKYIISIpa OTPE3Ka;
TpEyroJbHUKA nepuMeTpa TpeyrojJbHUKa;
ceoticmea: paBHOOEIPEHHOTO TPEYTOJIbHUKA,
11 Tpertuii npu3Hak 2 | CEpeaMHHOrO NEPHEHAUKYISApa OTPE3Ka, OCHOBHOIO
paBeHCTBa CBOIICTBa PaBEHCTBA TPEYTOJbHUKOB;
TPEYrOJIbHUKOB
NPU3HAKY. PABEHCTBA TPEYTOJbHUKOB,
ABHOOEIPEHHOT'0 TPEYTOJIbHUKA.
12 Teopemsbr 1| P P pey .
lokazvieamb TEOPEMBIL: O €MUHCTBEHHOCTH MPAMOI,
MEPIECHINKYIISIPHON JaHHOM (Cilydai, KOrja TOYKa
[ToBTOpEHUE 1 1 P YIIp (cayuai,

CHUCTEMAaTU3aLNS
yueOHOro Marepuana

JISKUT BHE JAHHOW MPAMOIA); TpU MPU3HAKA
paBeHCTBa TPEYroJbHUKOB; PU3HAKU
paBHOOEAPEHHOTO TPEYTOJIbHUKA; TEOPEMBI O
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KontponbHas padota No 1 | cBOiCTBAaX CepEeIMHHOrO NEPIEHIUKYIISIPA,
2 PaBHOOEIPEHHOTO U PABHOCTOPOHHETO
TPEYTrOJIbHUKOB.
Pasvsacnams, 4TO TaKoe TEOpEMa, ONUCHIBATD
CTPYKTYpy TeopeMbl. OOBSACHATH, KAKyI0 TEOPEMY
Ha3bIBAIOT OOpPaTHOM JAHHOM, B 4€M 3aKiI04yaeTcs
METO/I 10Ka3aTeNbCTBA OT NpOoTUBHOTO. [IpuBOINTH
IPUMEPBI UCIIOJIB30BAHUS 3TOTO METO/IA.
Pemate 3a1aun Ha BBIYMCIICHHUE U 10OKA3aTEIbCTBO
I'nasa 3
16
IMapanneabHbie npsiMbie. Cymma
YIVIOB TPEYroJbHUKA
13 [TapamenpHble npsMbIe 1 | Pacnosnasams Ha yepTexax napaulieiIbHble 4,6
IpsIMbIE.
14 IIpuznaku 2 .
N300pakaTh ¢ HOMOIIBIO JIMHEHKH U YyroJIbHUKA
MapajuIeIbHOCTU MPSIMBIX
napajuleJbHbIE MPsIMBIE.
15 CaoticTBa mapawienblbiX | 3 | Opycpigame yribl, 06pa3oBaHHbIE TIPH
HPAMBIX [IEPECEUYECHNH JIBYX MPSIMBIX CEKYLICH.
16 Cymma yrioB 4 | Popmynuposams:
TPEYrOJIbHUKA
onpeoeneHus: apasIeNbHBIX MPSAMBIX, PACCTOSHUS
Z MEXy MapajuIeIbHBIMU IPSMBIMH, BHEIIHETO yIJia
17 IIpssmoyronbHbIi 2
TpPEeYrojbHUKa, THIIOTEHY3bl U KaTeTa;
TPEYrOJIbHUK
ceoticmea: mapajieIbHbIX MPSIMBIX; YTJIOB,
18 CaoiicTBa 2 | 06pa3oBaHHBIX MPH MIEPECEUCHUH TTAPAILIEITBHBIX
IIPSIMOYTOJIBHOTO IPSIMBIX CEKYIIEH; CYMMBI YJIOB TPEYTOJIbHUKA;
TpPEYroJbHUKA BHEIIHETO YIJla TPEYTroJIbHUKA; COOTHOIIEHUI
MEXJly CTOPOHAMH U YIJIaMU TPEYyroJIbHUKA,
[ToBTOpEeHME U 1 | mpsAMOYroNBEHOTO TPEYTOJIBbHUKA; OCHOBHOE

CHCTeMaTH3anus y4eOHOrq
marepuaa

CBOMCTBO mapaJlsICJIbHBIX ITPAMBIX;
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Kontponbnast padota Ne 3| 1 | npusraxu: mapaiienbHOCTH NMPSMBIX, paBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB.
/loxazvieams: TEOpPEMBI O CBOMCTBAaX
napajuIeNbHBIX IPSIMBIX, O CYMME YIJIOB
TpPEeyrojbHUKa, O BHEIIHEM YTJIe TPEYroJIbHUKA,
HEPAaBEHCTBO TPEYTOJIbHUKA, TEOPEMbI O CPAaBHEHUU
CTOPOH U yTJIOB TPEYTOJIbHUKA, TEOPEMBI O
CBOMCTBAX MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
MIPU3HAKY NApAJJICIBHBIX MPSIMBIX, PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Pewams 3anaun Ha BEIYMCICHHE U JOKA3aTEICTBO
I'nasa 4
OKpyKHOCTBb M KpYT. 16
I'eomerpnyeckue mocrpoeHus
19 ['eomerpuueckoe mecTo 2 | lloacuamy, 9TO TaKoe 3a/laya Ha IOCTPOCHUE; 3,4
To4yeK. OKpy>KHOCTb U reomeTpuyeckoe mecto Touek (I'MT). [IpuBoautsb
Kpyr npumepsl [ MT.
. H306pasxcams Ha pUCYHKaX OKPYKHOCTH U €€
20 Hekotopsie cBoiicTBa 3 P paCyH Py
AJIEMEHTBI; KacaTeJIbHYIO K OKPYKHOCTH;
OKPY>KHOCTH.
OKPY>KHOCTbh, BIIUCAHHYIO B TPEYTOJIBHUK, U
KacarenpHas Py ’ YIO B IpeyT ’
OKPY>KHOCTh, OTIMCAaHHYIO OKOJIO Hero. OnuChIBaTh
OKPY>KHOCTH 5
B3aUMHOE PACIIOJI0KEHUE OKPYKHOCTHU U MIPSMOI.
21 Onucannas u BucanHasi | 3 Dopmynuposams:
OKPY>KHOCTH
TpeyroabHHKA onpeoeneHus: OKPYKHOCTH, KpyTa, UX JIEMEHTOB;
KacaTeJIbHON K OKPY)KHOCTH; OKPY>KHOCTH,
29 3aa4K Ha IOCTPOCHHUE 3 | OIMCAHHOW OKOJIO TPEYroJbHHUKA, U OKPYXKHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK;
23 MeTtoa reoMeTpudecKux 3

c6olicmea: CePEAUHHOrO NMEPIEeHANKYIIApa KaKk




Conep:xkanue y4eOHOTO
MaTepuaJia

Homep
naparpaga

KoauyecTBo 4acos

XapakTepucTHKa OCHOBHBIX BH/I0B
AesiTeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JelCTBHIl)

OCHOBHBIE

HalnpaBJICHUSA

(V)

BOCIIUTATE/IbOMN

JAeATECJIbHOCTH

MECT TOYCK B 3aa4ax Ha

I'MT; 6uccexrpucs yria kak ' MT; kacaTenpHOM

IIOCTPOCHHUE K OKPY>KHOCTH; AMaMeTpa U XOpAbl; TOUKU
IIEPECEYCHMS CEPEANHHBIX NIEPIICHNKYIISPOB
IToBTOpEeHue u 1 | CTOPOH TPEYroJabHUKA; TOYKH IIEPECCUCHUS
cucTeMaTu3anus OUCCEKTPUC YIIIOB TPEYTOJIbHUKA;
y4eOHOTo MaTepuana .
NpU3HaKU KacaTeIbHOMU.
Konrponeras padora Ned | 1| j1oxas5016ame: TEOPEMBI O CEPEeTUHHOM
NEepIeHIuKyIsApe U OuccekTpuce yria kak ' MT;
0 CBOICTBaxX KacaTellbHOW; 00 OKPYXHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK, OIIMCAHHOM OKOJIO
TPEYTOJIbHUKA; IPU3HAKU KACATEIBHOM.
Pewams 0CHOBHBIE 33/1a4M HA IOCTPOCHUE:!
IIOCTPOEHHUE yIJla, PABHOT'O JAaHHOMY; IIOCTPOCHUE
CEPEIMHHOrO NEPIEHANKYJISIPA JAHHOTO OTPE3Ka;
IIOCTPOEHUE MIPSAMOM, POXOALIEN Yepe3 TaHHYIO
TOYKY U IEPIEHIUKYIAPHON NaHHOU IIPSIMOIL;
MOCTPOCHHE OMCCEKTPUCHI JJAHHOTO YTJIa;
IIOCTPOEHUE TPEYTOJIbHUKA 10 IBYM CTOPOHAM U
YTIIy MEXIY HUMH; 110 CTOPOHE U IByM
MIPUJIEKAIINM K HEHN yIIam.
Pemate 3amaun Ha noctpoenue metogoM ' MT.
Cmpoumb TpEyroJbHUK 110 TPEM CTOPOHAM.
Pewamyp 3anaun Ha BEIUMCIIEHHE, JOKA3ATEIBCTBO
Y IIOCTPOEHUE
O0o00menue
U CHCTEeMATH3ALHA 3
3HAHUM yYalIUXCs
YpakHeHus A1 IOBTOPEHHUS 2
Kypca 7 kiacca
Konrtponsnas pabora Ne 5 1
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I'nasa 1
22
YerbIpEéXyroJabHUKH
1 UeThIp€XYroJbHUK U €T0 2 lloscuams, 4TO TaKOE YETHIPEXYTOJIBHUK. 1,4,8
DIIEMEHTHI OnuceIBaTh AIEMEHTHI YETHIPEXYTOIBHUKA.
. Pacnosznaséamu BBITYKIIbIE  HEBBITYKIIBIE
2 IMTapamnenorpamm. CpoiicTea 2 3 K YK
YeTHIPEXYTOIBHUKH.
napajuieniorpaMma
H306padicams 1 HAXOIUTH HA PUCYHKAX
3 [pusHaky napajienorpamma 2 | 4eTHIPEXYTONBHIKH Pa3HbIX BULOB H HX
AJIEMEHTHI.
4 [IpssmoyronbHUK 2
Dopmynuposams:
5 Pom6 2
onpeoeneHus: apajieIorpaMMa, BbICOThI
napajuiesiorpaMma; NpsiMoyrojibHUKa, pomoa,
6 Ksangpar 1 .
KBaJpaTa; CpelHel JIMHUN TPEyroJbHHKA,
Tpareu, BEICOTHI TPAIEH, CPETHEH
KonTtponbHast paboraNel 1
JMHUHU Tpanelyu; IeHTPAIbHOro yria
OKPYKHOCTH, BIIUCAHHOTO YIJIa OKPYXHOCTH;
7 Cpenusis muHus 1
BIIMCAHHOT'O U OIMCAHHOTO
T JTbHUKA N
peyro YeThIPEXYTOJILHUKA;
8 Tpaneuus 4 | ceolicmea: mapamieIorpaMma,
NpSMOYTOJIbHUKA, poMOa, KBajiparta, CpeTHUX
9 LlenTpasibHBIE ¥ BIMICAHHBIE 2 | IMHUN TPEYroJibHUKA U TPANEUnH,
YTIIBI BITMCAHHOTO YTJIa, BIUCAHHOTO U OITMCAHHOTO
YeThIPEXYTOIbHUKA;
10 Bnucannsie u onvcanHbie 2
n NPpU3HAKU: TIapajuieorpamMmma,
YeTHIPEXYTOIbHUKU
NPSMOYTOJIBHUKA, poMOa, BIIMCAHHOTO U
OIHCAHHOTO YeTHIPEXYTOIbHUKA.
KonTponbnas paboraNe2 1 pexyT

Jokazviéams: TEOPEMBI O CyMME YTJIOB
YETBIPEXYTOIBHUKA, O TPAyCHON Mepe
BIIMCAHHOTO yTIJja, O CBOMCTBax M IIpHU3HaAKax
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napajiesiorpaMMa, psiMOyrojbHUKa, poMoa,
BIIMCAHHOT'O U OMHCAHHOTO
YETBIPEXYTOJIbHUKA.
Ipumensimy U3y4eHHBIE ONIPEICIICHUS,
CBOWCTBA M MPU3HAKH K PELICHUIO 33124
I'nasa 2 16
IHogo6ue TpeyroJbHUKOB
11 Teopema ®aneca. Teopema o 6 | Qopmyruposams: 2,5
MPONOPIIMOHATEHBIX
onpeoeneHue TOJOOHBIX TPEYTrOJIbHUKOB;
OTpe3Kax
ceoticmea: MeJluaH TPeyroJbHHKa,
12 [Tono6HbBIE TPEYTrONBHUKH 1 GHCCEKTPUCHI TPEYTOIbHAKA,
MIEPECEKAIOIINXCSI XOP/I, KacaTeIbHOM
13 I1epBblii mpu3HaK nogoous S |u cexyIweif;
TpEYroIbHUKOB npusHaxy MoA00Us TPEYTOJbHUKOB.
14 Bropoii u TpeTuit npusHaku 3 | Hoxasvieame:
0J00HsT TPEYTOJBLHUKOB meopembl: Paeca, 0 IPONOPLHUOHATIBHBIX
OTpE3Kax, O CBOMCTBAX MEIHaH
KoHTpoubHas paGoraNe3 1 | TpeyroipHHKa, OMCCEKTPUCHI TPEYTOJIbHUKA,
ceolicmea: TIepeceKaroIuxcs Xop/,
KacaTeJIbHOM U CeKylleil;
NpU3HaKu NOJOOUS TPEYTOJIbHUKOB.
IIpumensamo N3yuyeHHbIE ONPEICTICHHUS,
CBOWCTBA M MPU3HAKH K PELICHUIO 3a]1a4
I'naga 3
14
Penrenne npsiMoOyroibHbIX
TPeyroJbHUKOB
15 MeTtpuyeckue COOTHOLICHHS 1 | Qopmynuposams: 2,4,8
B TIPSIMOYTOJIEHOM
onpedesieHus: CHHyca, KOCHHYCa, TAHTEHCA,
TPEYroJIbHUKE
KOTaHT'€HCa OCTPOTO yTJa MPsIMOYTOJIHHOTO
TPEYroJIbHUKA,;
16 Teopema ITudaropa 5 peyr ’
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KonTponbnas pabora Ne 4 1 | ceouicmea: BbIpaxkane METPUYECKUE
COOTHOILIEHUS B IPSIMOYTOJIbHOM
17 Tpuronomerpudeckue 3 | TpeyrojabHUKE U COOTHOUICHUS MEXKIY
(YHKITUH OCTPOTO yIiia CTOPOHAMHU U 3HAYCHUSIMU
MPSIMOYTOJIBHOTO TPUTOHOMETPUYECKUX (YHKIIHI B
TpPEeYrojJbHUKA MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
3anucvlieams TPUTOHOMETPUUECKUE
18 Pemenue npsmMoyroiabHbIX 3
OpPMYIIBI, BEIPAXKAIOIINE CBSI3b MEXK,
TPEYroJIbHUKOB (opmyxe1, BbIp B y
TPUTOHOMETPUYCCKUMH (DYHKITUSIMHU OJTHOTO
U TOTO € OCTPOTo yriia.
Kontponbnas pabora Ne 5 1 poro yT
Pewamp npsIMOYTOJIBHBIE TPEYTOJILHUKH.
Jlokazvieams:
meopemy 0 METPUUYECKUX COOTHOIICHUSX B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE, TEOPEMY
[Tucaropa;
¢opmynv, CBSI3BIBAIOIINE CHHYC, KOCUHYC,
TaHTEeHC, KOTAHT€HC OJTHOTO U TOTO e
OCTpOTro yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUIECKOE
TOKJIECTBO U 3HAYEHHS CUHYCa, KOCUHYCA,
TaHIeHca U KoTaHreHca s yriaoB 30°, 45°,
60°.
Ipumensimov U3ydeHHbIE ONPEIEICHUS,
TEeOpeMbl U (POPMYIIBI K PELLICHUIO 3a]a4
I'nasa 4
MHOroyroJibHuKH. 10
I[Inomaas MHOTOYroJILHUKA
19 MHOroyroibHuKH 1 Tosacuame, 4TO TaKO€ IJIOMIAAE 6,7,8
MHOTOYTOJIbHUKA.
20 ITonsatue momnagu 1
OnuceIBaTh MHOTOYTOJBHUK, €r0 JIEMEHTHI;
MHOTOYTOJFHUKA.
BBINYKJIBIC U HEBBITYKIIBIE MHOTOYTOJTbHUKH.
[Inomane mpsAMOYroJIbHUKA
N300paxaTh ¥ HAXOUTh HA PUCYHKAX
MHOTOYTOJIBHUK U €T0 3JICMECHTHI;
21 [Inomanp napanienorpamma 2 yr ’

MHOTI'OYT'OJIbHHK, BIIMCAHHBIN B OKPYXHOCTBD,




Copnepxanue yueOHOT0O
MaTepuaJja

Homep
naparpaga

KoaunuecTBO

yacoB

XapakTepucTHKa OCHOBHBIX BH10B
AeAITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX AelCTBHH)

OCHOBHBIE

HalpaBJICHUSA

(V)

BOCIIUTATEJILOU

JAeATEJIbHOCTH

22 [Inomane TpeyroibHUKa

23 [Inomane Tpaneunun

KonrtponsHas padora Ne 6

Y MHOTOYTOJIbHMK, OITMCaHHBIN OKOJIO
OKPYKHOCTH.

Dopmyauposamy.:

onpeoeneHus: BIUCAHHOT'O U ONHCAHHOTO
MHOTOYT'OJIbHUKA, TUIOIIAIN
MHOTOYTOJIbHUKA, PABHOBEIHKHUX
MHOTOYT'OJIbHUKOB;

OCHOBHbIe Cc80licmaa TIIOUIAIN
MHOTOYTOJIbHHUKA.

Jlokazviéams: TEOPEMBI O CyMME YTJIOB
BBITTYKJIOTO N-yTOJIbHUKA, IJIOIIAIN
MIPSIMOYTOJIbHHKA, TUIOLIAAN TPEYTOIbHUKA,
TUIONIA/IN TPAaIeluu.

Ipumensamov u3yyeHHbIC ONpeeTIeHus,
TeOpeMbl U (OPMYJIBI K PEIICHHIO 3a/1a4

IloBTOpPEHME
U cUCTeMaTH3auus
y4e0HOro MaTepuaja

VYnpakHeHus A1 HOBTOPEHUS Kypea 8
KJlacca

KonrtponsHas padora Ne 7
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I'nasa 1 17
Pemenue TpeyroibHNKOB
Cunyc, KOCUHYC, TAHTE€HC U 2 Dopmynuposams. 1,8
KoTaHreHc yrina ot 0° 10 onpedeneHus; CUHyca, KOCUHYCa, TAHT€HCA,
180° xoTaHrenca yria ot 0° 1o 180
c60Ucm60 CBA3U JIIMH JIMaroHajaei u CTOpoOH
Teopema kocuHyCcOB 4 napaiesorpamma.
Dopmynuposams U Pa3bICHATH OCHOBHOE
Teopema cunycoB 3 TPUTOHOMETPHUECKOE TOXKIECTBO. BhIunciaTh
3HaYEHUE TPUTOHOMETPUUECKON QYHKIUU yriia
Pemenue tpeyronpsHUKOB 2 10 3HAYEHHUIO OJHOM M3 €TI0 3aJaHHBIX
GbyHKIHIA.
DopMyJIBI IS HAXOXKICHUS 4 Dopmynuposams N 1OKA3bIBATH TEOPEMBI:
IUIOLIAIN TPEYrONbLHHUKA CHUHYCOB, KOCHHYCOB, CJICJICTBHS U3 TEOPEMBI
KOCHHYCOB U CUHYCOB, O IUIOIIAX OMIMCAHHOTO
[ToBTOpEenue n 1 MHOT'OYTOJIbHHUKA.
CHCTEMATH3anus y4eOHOro 3anucvieams 1 1OKa3bIBaTh (POPMYITBI AJIs
Mmarepuaia HAax0>KJIeHUS IUTOIIA/IA TPEYTOJIbHUKA,
paanycoB BOMCAHHOM W ONIMCAaHHOM
KonTponbHas padora Ne 1 1 OKPY>KHOCTCH TPEYrOJIbHHUKA.
Ilpumensamov U3ydeHHbBIC OTIPEICTICHUS,
TeopeMbl U (POPMYIIBI K PEUICHHIO 3a7a4
I'nasa 2 10
IIpaBu/IbHBIE MHOTOYIOJLHUKHU
[IpaBunbHbIE 4 Tosacuams, 4TO TaKOE LEHTP U LEHTPATbHBIN 3,4,6
MHOT'OYTOJIbHUKHU U UX yroJ MPaBUJIBHOTO MHOTOYTOJIbHUKA, CEKTOP U
CBOMCTBa CEerMEHT Kpyra.
Dopmynuposamy:
JlnvHa OKpYKHOCTH. 4 onpeoeieHue PaBUIHHOTO MHOTOYTOJIbHHKA;
[Tnomane kpyra €6801licmea MPaBUIIBHOTO MHOTOYTOJIbHHKA.
/Jloxazvieams CBOWCTBA MPABUIBHBIX
[ToBTOpEeHue n 1 MHOT'OYTOJIbHHUKOB.

cucreMaTrus3anuia yqe6H0r0

3anucvieams 1 Pa3bACHATD (I)OpMyJ'ILI JJINHBI




Homep

naparpaga

Coaepixanue yueOHOro
MaTepuaJja

KoandyecTBO
4acoB

XapakTepucTHKa OCHOBHBIX BU/10B
AeAITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

OCHOBHBIE
HaNpaBJICHUS

(V)

BOCIIUTATEJILOU

JAeATEJIbHOCTH

Marcpuaia

OKPY>KHOCTH, IJIOIAHN KpyTa.
3anucvieamsv 1 1OKa3bIBaTh (POPMYIIBI ATUHBI

KontponbHaspadora Ne 2 1 JYTH, IJIOIAAN CEKTOpa, (POPMYIIBI [
HaXO0XKJCHUs PaIuyCOB BIIUCAHHOHN U
OIHMCaHHOHN OKPYKHOCTEH IPaBUIBHOTO
MHOTOYTOJIbHUKA.
Cmpoums ¢ IOMOIIBIO HUPKYJIS U TUHEUKH
[IPaBUIIbHBIE TPEYTOJILHUK, YETHIPEXYTOJIbHHUK,
LIECTUYTOJIbHHUK.
IIpumensimsb N3y4eHHbIE ONIPEICIICHUS,
TEOpEeMbI U (POPMYITBI K PEHICHHUIO 33134
I'nasa 3
JlekapToOBbI 12
KOOPAMHATHI HA MJIOCKOCTH
8 Paccrosiane Mexny aByMs 3 Onucvieams IPIMOYTOJIBHYIO CUCTEMY 4,7,8
TOUYKAaMH C 33JJaHHBIMH KOOp/IMHAT.
KOOp/AMHATaMH.
Dopmynuposams. oNpeAcIeHIE yPaBHEHUS
KoopaunaTts! cepetuHbl pMyIUp pea yp
¢burypsl, He06X0IMMOE U IOCTATOYHOE
oTpe3Ka
YCIIOBHSI TAPAIICIBHOCTH JABYX MPSIMBIX.
9 YpasHenue Guryper. 3 | 3anucvieams n noxasbBaTL GOPMYIBI
YpaBHen#e OKpYKHOCTH PACCTOSIHUSI MEXY IBYMsI TOYKAMH,
KOOP/IMHAT CePEeIUHBI OTPE3Ka.
10 VYpaBHeHME MpsMO 2
Bvi60o0ums ypaBHEHHE OKPYKHOCTH, 00111ee
11 VYT1n0Boi ko3 uIeHT 2 | YpaBHEHHE NPAMOMH, ypaBHEHHE NIPSMOH C
TIPSIMOiA YIJI0BBIM KO3 GUIIMEHTOM.
lokazvieams HEOOXOIUMOE U JOCTATOYHOE
IToBTOpeHue u 1

cucreMarn3anua y‘-IC6H01"O
MaTrepuaia

YCIIOBUE TapaAJJICTIbHOCTHU ABYX IIPSAMBIX.

prvzemzmb HN3YUYCHHBIC OIMPCACIICHNA,
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KonTponbHaspadora Ne 3 1 TeopeMbl U (POPMYIIBI K PELICHHIO 3a7a4
I'naea 4
15
BekTopsl
12 [TonsTue BexTopa 2 Onucvleams MOHITHUS BEKTOPHBIX U CKAJSIPHBIX | 2,5
BennuuH. MimocTpupoBaTh MOHSATHE BEKTOPA.
13 KoopaunarsiBekTopa 1
Dopmynuposamu:
14 Crnoxenue u BoIMUTAHAE 4 | onpeoenenus: MOy BEKTOPA, KOJUIIMHEAPHBIX
BEKTOPOB BEKTOPOB, PABHBIX BEKTOPOB, KOOPANHAT
BEKTOpPAa, CYMMBI BEKTOPOB, PA3HOCTH
15 YMHOXCHHE BEKTOpa Ha 3 BEKTOPOB, IPOTUBOIOJI0KHBIX BEKTOPOB,
YHCIIO YMHOXEHHS BEKTOpa Ha YMCIIO, CKATSIPHOTO
MIPOU3BE/ICHUS BEKTOPOB;
16 CkansipHO€ Mpou3BeICHUE 3
BEKTOPOB ceoticmaa: PaBHBIX BEKTOPOB, KOOPIUHAT
PaBHBIX BEKTOPOB, CII0KEHHUSI BEKTOPOB,
ToBTOpEHHUE U 1 KOOPAMHAT BEKTOPA CYMMBI U BEKTOPa
cucTeMaTH3auus yae6HOro Pa3HOCTHU JBYX BEKTOPOB, KOJUIMHEAPHBIX
Marepuana BEKTOPOB, YMHOKE€HHUSI BEKTOPA Ha YUCIIO,
CKaJIIPHOTO TIPOU3BEICHUS JBYX BEKTOPOB,
KontponsHasipabota Ne 4 1 MEePIEHIUKYISIPHBIX BEKTOPOB.

Jokazvieams TEOPEMBL: 0 HAX0XKICHUH
KOOpJMHAT BEKTOpa, 0 KOOPJAHHATAX CYMMBI U
Pa3HOCTU BEKTOPOB, 00 YCIOBHH
KOJUITMHEAPHOCTH JIBYX BEKTOPOB,

0 HaXOXKJCHUH CKAJISIPHOTO IPOU3BEICHUS
JIBYX BEKTOPOB, 00 YCIOBHH
NEPIEHINKYIAPHOCTH.

Haxooums xocunyc yriia Mex1y ABYMs
BEKTOPaMH.

Ipumensamo u3y4eHHbIE OTIpEAETIEHUS,
TeOpeMbl U (POPMYJIIBI K PEIICHUIO 3a/1a4
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I'nasa 5
I'eomeTpuyeckue 11
npeoodpazoBaHus
17 JIBmxeHue (mepemMerieHue) 3 IIpusooumys nipumepsl npeodpazosanus uryp. | 3,4,5,6
¢burypsl. [lapannensHbiii OnuceiBath peodpazoBanus Guryp:
MepPEeHOC napauieNbHbIN IepeHoc, 0ceBasi CAMMETPUS,
[EHTPAJbHAST CAMMETPHUSI, IIOBOPOT,
18 OceBast 1 LIeHTpaJbHas 2 roOMOTeTHs, ToAo0ue.
cummeTpuu. [loBopot Dopmynuposams.
onpeoeneHus: NBIKEHUS; PABHBIX QUTYD;
19 T'omorerus.IlogoOue 2 TOYEK, CHAMMETPUYHBIX OTHOCUTEIBHO MPSIMOM;
dburyp TOUYEK, CHMMETPUYHBIX OTHOCUTEILHO TOUKH;
(burypsl, UMeOIIe 0Cb CHMMETPHH; PUTYPHI,
[ToBTOpEeHME U 1 MMEIOIIEH LIEHTP CUMMETPHH; MOJOOHBIX
CHCTEMATH3ALUA Y4EOHOTO ¢buryp;
MaTtepuana ceoticmaa. IBUKEHUS, apajyieIbHOTO
IIEpEeHO0Cca, OCEBOM CUMMETPHUH, LIEHTPAJIBHON
KonTponpHaspadbora Ne 5 1 CUMMETpPHUH, TOBOPOTA, TOMOTETHUH.
/Jloka3zvleams TEOPEMBI: O CBONCTBAX
napajiebHOTO MepEeH0Cca, 0CEBON CHMMETPHH,
LEHTPATBHOW CHMMETPUH, TTIOBOPOTA,
TOMOTETHH, 00 OTHOIIECHUH TUIOIIA e
MOO0OHBIX TPEYTOJIHHUKOB.
Ipumensamo U3y4eHHbIE ONIPEACTEHUS,
TeOpeMbl U (POPMYJIIBI K PEIICHUIO 3a/1a4
IloBTOpPEHME
H CHCTEMATH3AINA 3
y4eOHOro marepuaJia
YrupakHeHus A TOBTOPEHUSI Kypca 2

9 kJyacca
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Kontponbraaspadora Ne 6 1

*HarnpaBneHusi BOCOIUTATENbHON JESTEIHLHOCTH
1. rpaxxJ1aHCKO€ BOCIIUTAHUE

2. IaTpUOTUYECKOE BOCITUTAHUE

3. IyXOBO-HPABCTBEHHOE BOCIHTaHUE

4. >CcTeTH4eCKOE BOCIIUTAHUE

5. ¢u3nUeckoe BOCIUTaHUE , ((OPMHUPOBAHUE KYJIbTYPhI 3J0POBbS U
HMOLIMOHAIBHOTO OJIarOnoTyyus

6. TpyI0OBOE€ BOCIIUTAHUE
7. BKOJIOTMYECKOE BOCITUTAHHE

8. NCHHOCTH HAYYHOI'O ITIO3HAHUA

COT'JTJACOBAHO COT'JTJACOBAHO
[IpoToxon Ne 1 3acenanus 3amecturens aupekTopa no Y MP
METOANYECKOT0 0ObETUHEHUS Ucpaunosa 3.b.
yunrteneid Mmarematuku COIII Ne 78 30 aBrycra 2021 roma

ot 30 aBrycra 2021 rona
Kyn E.C.
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