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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEeNbI0 00ECleYnTh H3yuYeHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacIoyio’KeHHe, OMMPAEeTCs Ha JIOTMYECKYIO, JO0Ka3aTelbHYIO JIMHUIO. lleHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00ILlero 00pa30BaHus 3aKI0YaeTCsl B TOM, YTO 00ydaroLuiics
YUUTCS TNPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS W CTPOUTH KOHTPIPHUMEPHl K JIOKHBIM, IPOBOIHTH
paccyXIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
yrBepxkaeHuss. Ocoboe 3HaueHue JoKa3aTelbHas JUHHUS MMEET Ul YIiyOJIEHHOro W3y4deHHUs
MaTEMaTHUKH.

[{enbto U3yyeHUs: TEOMETPUN SABJISETCS UCIIOJIB30BAHNE €€ KaK MHCTPYMEHTA IIPH pELICHUN
KaKk MaTeMaTM4YeCKUX, TaK M IMPAKTUYECKUX 337ay, BCTPEYAIOIMXCA B pPEaTbHON KHU3HHU.
OOyuarouuiics 10JKEH HayUYUTbCsl ONPENeNIATh TEOMETPUUECKYIO (DUTYpY, ONUCHIBATH CIOBAMU
yepTEX WIN PUCYHOK, HAUTHU IIOIIA/b 3€MEIbHOTO Y4acTKa, PACCUYUTHIBATH HEOOXOIUMYIO JUIUHY
ONTOBOJIOKOHHOTO Kabenss wiIuM TpeOyemble pa3Mepbl Tapaka s aBTOMOOWIS. DToMy
COOTBETCTBYET BTOpAasi, BBIYUCIUTENbHAs JIMHUSA B U3ydeHUU reomerpuu. [Ipu permenuun 3agau
IPAaKTUYECKOI0 Xapakrepa o0y4yarolUics YUUTCS CTPOUTh MaTeMaTUYeCKHe MOJIENIN PeaIbHbIX
JKU3HEHHBIX CUTYyallud, MPOBOJWUTH BBIYMCIEHUS M OLIEHUBATh aJ€KBAaTHOCTb IOJYYEHHOTO
pe3yJibTara.

Oco0eHHOCTh y4eOHOro Kypca yriyOoJE€HHOrO M3yuyeHHUs T€OMETPUU COCTOUT B TOM, YTO
oOyyaroluecs: He POCTO 3HAKOMSTCS C ONpeAETIEHHBIMU OHATHAMM, @ YBEPEHHO OBJIAJEBAIOT
umu. CylIecTByIOIIMe TEMBI MPOrpamMMbl 0a30BOTO Kypca T€OMETpHH H3y4aroTcs Ha Ooiee
riyOOKOM ypoBHE, a oOydaromuecss HpUOOpETaroT yMEHHs, IMOMOTAIONIMEe MM YBEPEHHO
IPUMEHATh CBOU 3HAHUS HE TOJIBKO B MaTeMaTHKe, HO U B CMEKHBIX MpeIMeTax, IpexJie BCero
¢u3uke M HHPOpMATHKE, a TaKXKE IOJb30BATHCS IOJYYEHHBIMH 3HAaHUSAMU TpPU pPELICHUU
MPAKTUYECKHX 3ajau.

CormacHo yueOHOMY TUIaHy B 7-9 Kiaccax u3ydaeTcsl YIIIyOJIEHHBIA y4eOHBIM Kypc
«I'eoMeTpusi», KOTOPBIA BKIIIOUAET CJIEAYIOLIME OCHOBHBIE pasnensl copepxkanus: «Hauanma
reomerpun», «TpeyroabHukM», «OKpyKHOCTbY»,  «YHeTblpéxyroiabHukn», «llomobuey,
«OneMeHTsl TpuroHomeTpum», «llmomagu», a Takxke «Meroa KoopAauHaT», «BekTophI»,
«IIpeoOpazoBaHUs MIIOCKOCTH.

Ha u3yuyenue yuebHoro kypca «I'eomerpus» orBoautcs 306 yacos: B 7 knacce — 102 vaca
(3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Hayana reomerpun

HcTopust BOSHUKHOBEHMS U pa3BUTHs reoMeTpun. HadanbHble noHATHSA reomeTpun. Touka,
npsMasi, 0Tpe3ok, Jyd. [lonstue 06 akcuome, TeopeMe, 10Ka3aTeabCTBE, ONPEICICHUH.

B3anMHOe pacnosnokeHue TOYeK Ha IpsMoil. M3mepeHue IUIMHBI OTpEe3Ka, pacCTOsSHUE
MEXIy TOUKaMU.

[Tonymnockocts u yron. Buabl yrioB. M3mepeHue BenuyuH YIiioB. BepTukanbHbie U
cMexHble yriuel. llapamiensHple M NEpIEHIUKYISApHBIE NpsAMbIE. PaccTossHME OT TOYKH -0
npsmMoid. buccekrpuca yria.

Jlomanas. Bugel nomanbix. JioumHa  siomMaHod.  MuoroyroabHuku.  Ilepumerp
MHOTIOYroJbHUKA. [IOHATHE O BBITYKIIBIX U HEBBITYKJIBIX MHOIOYTOJIbHAKAX.

[TepBrYHbIE PEICTaBICHUS O paBEHCTBE QUTYP, UX PACHIOJIOKEHUU, CHMMETPHH.

IIpocreiimne noctpoenus. MHCTpyMEHTBI U1l UBMEPEHUN U ITOCTPOCHUM.

TpeyroJasHuKH

Buner TPEYrOJIbHUKOB: OCTPOYTOJIbHBIE, IIPSIMOYTOJIbHBIE, TYNOYTOJIBHBIE,
paBHOOEIpEHHBIE, paBHOCTOPOHHUE. MennaHa, OUCCEKTprca U BbICOTa TPEYTrOJbHUKA.

PaBencTBo TpeyronbHuKOB. IlepBBII M BTOpPOM INpPU3HAKH PABEHCTBA TPEYTOJBHHUKOB.
PaBHOOepeHHBIE TPEYroNbHUKU W HMX CBOWcTBa. [IpH3HAK paBHOOEIPEHHOTO TPEYrOJbHHKA.
Tperuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHNsT MEXly CTOPOHAMH U yIjaMH TpeyrojpHuKa. HepaBeHCTBO TpEyrojapbHUKA.
HepaeHncTBO 0 MiIMHE TOMaHOM.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [IpuMepsl cuMmeTpun
B OKPY’KaIOIIEM MUDE.

ITapanueabHbie npsvMbie. CyMMa yIJIOB MHOTOYTOJIbHHKA

[TapayuienbHOCTh MNPSIMBIX, UCTOPUYECKHE CBEAEHUA O TmocTynare EBKiMIa u O poiau
JloGaueBCcKOro B OTKPBITUM HEEBKIMI0BOM reomerpuu. CBOWCTBAa M NMPU3HAKH MapalieNbHbIX
npsimbix. Cymma yriioB TpeyroyibHUKa. BHenHue yrisl TpeyroapHuka. CyMMa BHYyTPEHHUX YITIOB
MHOT'OYI'OJIbHUKA ¥ CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.

IIpsiMoyroJibHBIEC TPEYTrOJIbHUKH

IIpu3Haky paBeHCTBA MPSIMOYIOJBHBIX TPEYTrOJIBHUKOB. llepneHaukyissp m HakJIOHHas.
CBolicTBO MeauaHbl MPSMOYIOJBHOTO  TPEYTrOJbHHKA, MPOBEIAEHHOM K TUIOTEHY3E.
ITpstMOyTONBHBIN TPEYTOJIBHUK € yrioM B 30°.

OxkpyKHOCTH

[ToHSTHS OKPYKHOCTH U KpyTra. DJIEMEHTBI OKPYKHOCTHU U Kpyra: LIEHTp, paauyc, TuaMeTp,
XO0pJla, X CBOMCTBA. B3anMHOeE pacronoxkeHne OKpyKHOCTH U npsaMoil. KacaTenbHas u cekymas
K OKpY>KHOCTH. OKpYy’>KHOCTb, BIIUCAHHAs B yroil. [Ipocreiinme nocTpoeH sl ¢ IOMOIIBIO HUPKYJISA
U JIMHEHKU.

I'eomeTpuuyeckue mecra To4eK

[lonsiTe O reoMeTpudeckoM MecTe TodeK. lIpumepsl reomMeTpudeckux MeCT TOYEK Ha
IJIOCKOCTH. buccekrpuca yria U CepeIMHHBIN NMEPIEHIUKYISP K OTPE3KYy KaK F€OMETPUUYECKUE
MecTa Touek. OnncaHHas OKPYKHOCTb TPEYTOJIbHHMKA, €€ LEeHTp. MeTo reoMeTpUYeCKUX MECT
TOYEK IIPU PEIEHUU T€OMETPUYECKUX 3a]1a4.

IHocTpoeHust ¢ MIOMOILIBIO HUPKYJISA M JTHHEHKH



Ucropuueckue cBenenns. OOOCHOBaHHUS MPOCTEHINMX MOCTPOCHUHM, ATambl 3aJadyd Ha
IIOCTPOEHUs, PEIICHNE 3a1a4 Ha IIOCTPOECHUE LUPKYJIEM U JINHEUKOM.

8 KJIACC

YeThIpEXyroabHUKHA

[TapannenorpamMM, ero mnpus3Haku M cBoiictBa. IIpsMOyronbHHMK, poMO, KBaapaT, HX
npu3Haku W cBoiicTBa. Tpamenusi. PaBHoOenpeHHast Tpameuusi, €€ CBOMCTBa W IPU3HAKH.
[TpstmoyronbHas Tpaneuus. CpeaHsis IMHUS Tpaneuu.

Cpenssiss nMHHSA TpeyrojbHHKA. MeTox yABOCHHsS MEIMaHbl TpeyrojibHHKa. Teopema o
[IEPECEYCHUH MEUaH TPEYrOJbHUKA.

Teopema @arneca, TeopemMa 0 NPONOPLUUOHAIBHBIX OTpe3kax. Teopema Bapunbona aiis
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LleHTpabHO-CUMMETPUYHBIE (PUTYPBI.

IMoxooue

[Tomobue TpeyrosbHUKOB, KOAPGUIMeHT mogaoous. [Ipu3Haku mogo0us TpeyroibHUKOB.
[TpumeHeHne no100Us IPU PELIEHNH T€OMETPUUYECKUX U MTPAKTUUECKUX 3ajau.

Ilnomann

[Tonsatue o muomaau. CpoiicTBa I1uomanel reomerpuueckux ¢uryp. IIpocreiimue
dopMyinbl Ui IJIOLIAAM TPEYroJIbHMKA, Mapajuiesorpamma, pomoda u Tpaneuuu. [lmomaau
no00HBIX (puryp. OTHOIIEHHUE IIIOMIACH TPEYTrOJILHUKOB.

Teopema Iludaropa

Teopema [Tudaropa. Ilpumenenune teopemsl [udaropa npu penieHnn npakTUYECKUX 3aa4.

DJieMeHTbl TPUTOHOMETPHH

CuHyC, KOCHUHYC, TaHT€HC U KOTAHI'€HC OCTPOro yrja HpsIMOYTOJIbHOI'O TPEYroJbHUKA.
Tpuronomerpuueckue ¢yHkuuu yriaoB B 30° 45° u 60°. IlpomopuuoHandbHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1ibl U 4eTBIPEXYTOJILHUKH, CBAA3AHHBIE C OKPY/KHOCTBHIO

BrnmcanHble M LEHTpaJIbHBIE YIJIbI, YTOJI MEXJY KAacaTeIbHOM W XOPIOH. YTIBl MEXIY
XOpAaMM M CEKyIUMMH. BrnucaHHble ¥ ONMCAaHHBIE OKPY)XHOCTHM TpPEYTOJIBHMKA U
4eThIpEXYroJpHUKU. CBOICTBA M TPU3HAKM BIMCAHHOIO YETHIPEXYrOJbHUKA. B3anMHoe
pacrioyio’)keHue AByX OKpykHocTed. Kacanue okpyxHoctedd. OOmmue kacaTelbHble K JIBYM
OKPYKHOCTSIM.

9 KJIACC

Pemienue TpeyroibHMKOB

Cunyc, kocunyc, tanreHc yrioB oT 0° go 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
ToxaecTBO. @opMyibl puBeAeHus. Pemenne TpeyroasHUKOB. Teopema KOCHHYCOB U Teopema
CHUHYCOB. Pemenne MPAKTUYCCKUX 3aaa4 C HUCIIOJIb30BAHUEM TCOPEMbI KOCMHYCOB U TCOPCMBI
CUHYCOB. PelieHune 3aa4 reoMeTpUYECKOi ONTHKH.

Tpuronomerpudeckue GopMyisl JUTs IIIOLIAAN TPEYTroJbHUKA, apajierorpaMmma, pomoa,
Tpaneuun. @opmyia ['epona. @opMyia MIIOMIAANA BBITYKIOTO YETHIPEX YT OJIbHUKA.

IHoxo0Oue TpeyroibLHUKOB

Xopabl U OJOOHBIE TPEYrOJBHUKH B OKPY>KHOCTH. Teopema O MpOM3BEJICHUN OTPE3KOB
XOpZ, TEOPEMBl O IPOU3BEJIEHUU OTPE3KOB CEKYLIMX, TEOPEMa O KBaApaTe KacaTelbHOM.



[Ipumenenue npu pemieHun reoMmeTpudeckux 3agad. Teopemsl UeBbl u Menenas. [lonarue o
TOMOTETHH.

Metoa KooOpaAuHAT

VYpaBHeHHE TPSAMON Ha IJIOCKOCTH. YTJIOBOH KOA(DOUIIMEHT W CBOOOIHBIN YJICH, WX
reoMeTpuueckuil cmbicia. [lapanienbHOCTh U MEPIEHIUKYISAPHOCTh HPSIMBIX (Yepe3 yrioBOMH
K03 pHLHEHT).

VYpaBHEeHHE OKpYKHOCTH. HaxoxzaeHue IiepecedeHud OKpPYKHOCTEH U IpsSIMBIX B
koopauHarax. dopmyna paccTrosiHus OT TOYKM 10 npsamoil. Ilnomane mapamienorpamMma B
KOOpJMHATaxX, MOHSATHE 00 OpPUEHTUPOBAaHHOH Mmiom@aau. [IpuMmeHeHne MeToga KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3a/1a4axX.

BekTops!

BekTopbl Ha mockocTu. Ciio)KeHUE M BBIYUTAHUE BEKTOPOB — MPABWIIA TPEYTOJIbHUKA U
napajuiejgorpaMma. YMHOKEHHE Bekropa Ha uuciio. Koopaunatel Bekropa. CroxeHue u
BbIUMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YKUCJIO B KoopauHaTax. [I[pumeHeHre BEKTOpOB B
¢dusHKe, EHTp Macc.

[Tonsitue o 6Gasuce (Ha miockoctu). Paszmoskenuss BekTopoB mo 0Oasucy. CkanspHoe
MIPOU3BEJICHNE BEKTOPOB, FTEOMETPUUYECKHI CMBICI U BBIPAKEHUE B JIEKApPTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTD CKaJsIipHOrO Ipou3BeeHus. CKalsipHOE MPOU3BEACHUE U MPOELUPOBAHHUE.
[IpyMeHeHre CKaSIpHOrO MPOW3BEAECHUS BEKTOPOB JUISl HAXOXACHUS JJIMH U yIrioB. PemieHue
F€OMETPUUYECKHX 3a/1a4 C TOMOILBIO CKAJISIPHOTO MPOU3BEACHMUS.

JIIMHA OKPY’KHOCTH M IUIOIIAAb Kpyra

[IpaBuiibHBIE MHOTOYTOJBHUKHU. JJTMHA OKpYKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIYMCIICHUE JJIMH AYr OKpyxkHocteil. Ilmomans kpyra, cekropa, cermenra. HMcropuueckue
CBeZIeHHs 00 U3MEPEHUH JIIMHBI OKPYKHOCTHU U TUIOIIATH KpyTa.

JIBMKeHHS IJIOCKOCTH

entpanpHass cummerpusa. llenTpansHo-cummerpuunble (urypsl. I[loBopor. OceBas
cuMMeTpus. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapannensHslii mepeHoc.

[TonsiTue aBwkeHHss W ero cBoiicTBa. PaBenctBo ¢uryp. IlposBneHus cumMmerpun B
npupoje, >KUBOMHCH, CKYIbNType, apxuTekType. Kommosuiuu nBMxkeHHH (TpocTteiinime
npumepsl). [IpuMeHeHne B reoMeTpuiyecKux 3aiadax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3y/IbTaThl OCBOEHUS MPOrpaMMbl IO MaTeMaTHKE XapaKTEPU3YIOTCS B
YacTu:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

IPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JIOCTH)KEHUSM PpOCCUHCKHMX MaTEeMAaTUKOB M POCCUICKOMN
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIB30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAyKax M IMPUKIIATHBIX
chepax;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TFOTOBHOCTBIO K BBINOJHEHUIO O0s3aHHOCTEH TIpakJaHMHA M peajlu3allid €ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHHPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHUH, TPOLEAYpP TPakTAHCKOTO O0IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX ITPUHLUIIOB B AEATEIBHOCTU YUEHOTO;

3) TPyA0BOI0 BOCIIMTAHMSA:

YCTAaHOBKOM Ha aKTHMBHOE y4YaCTHE B PEUICHMM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTU MAaTEMaTH4EeCKOTro 0Opa30oBaHUs Ha MPOTSKEHUU BCEH
KHU3HU Ul YCHEeITHON Npo(ecCHOHaIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOpPUHM OOpa30BaHHS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUN, pacCyKI€HUIN, YMEHUIO BUJETh MATEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIO IIO3HAHMA:

OpHUEHTAllMe B JIEATENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAayuHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, MNPUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAUMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MaTEMAaTUKU U MaTeMaTH4eCKOU
KYyJIBTYpOH KaK CpEICTBOM IIO3HaHWS MHpA, OBJIAJEHUEM HaBBIKAMHU HCCIIEJOBATEIbCKON
JESTEIILHOCTH;

6) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

TOTOBHOCTBHIO IPUMEHSITh MAaTEMaTUUECKHUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbS, BEACHUS
310pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa PeQIIEKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3KOJI0TrN4YeCKOr0 BOCTIMTAHMSA

OpHEHTaIlMe Ha MPUMEHEHHE MaTeMaTU4YeCKHX 3HaHWU NI pelieHHs 3afad B 00J1acTH
COXPaHHOCTH OKpY)KaloIleW cpeibl, IIaHUPOBAHUS IMOCTYNKOB M OLEHKH HMX BO3MOMHBIX



HOCJEICTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00aJIbHOTO XapakTepa KOJIOTMYECKHX
npo0JeM U myTel ux pereHus;

8) aganTannu K M3MEHSIOUIMMCH YCJI0BUSM COUMAJIBHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETECHIIMH U3
OIbITA JIPYTHX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HaHWMH, (HOPMYIMPOBATH WJEH, MOHATHUS,
TUIoTe3bl 00 00BEKTaX U SABJICHUSAX, B TOM UYHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH JEPHUIINTHI
COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTHPOBaTh IPUHUMAaEMble DPELICHUs W JEHCTBUI,
(opMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIIEACTBUS, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTate ocBoeHUs MpOrpaMMbl MO MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuatomerocsi Oyayr cpopMUPOBaHBI MeTampeAMeTHbIe pe3YJbTaThl,
XapaKTEepU3yIOLIMECs  OBJIAJICHUEM  YHUBEPCAIBbHBIMU  I103HABAaTEIbHBIMH  JCHCTBUSMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHHUBEPCAJIbHBIMU PErYJIATUBHBIMHU
JEUCTBUSIMU.

ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
ba3zoBble Jloru4eckue AeiicTBUA:

BBISBJIAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH ONpEAENEHUs IOHITUH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KJIAacCU(UKALMK, OCHOBAaHUA JUIsi 000OLIeHus u
CpaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATh W MPeoOpa3oBHIBATh CYXKIEHHs: YTBEpIUTEIbHBIE U
OTpHULATENIbHbIE, €MHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeUus B (axTax,
JAHHBIX, HaOMIONEHUSIX W  YTBEPXKACHUAX, TMpearaTb KPUTEpUH s BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

JlenaTh BBIBOJBI C MCIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOYEHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh 0Ka3aTeNbCTBA MaTeMaTHUECKUX YTBEPXkAEHUH (IpsAMbIe U OT MPOTHBHOIO),
OPOBOJIUTH  CAaMOCTOATENbHO  JIOKA3aTeNbCTBA MaTeMaTH4eCKUX (akToB, BBICTPAUBATh
apryMEHTalNi0, IPUBOANTh IPUMEPBHI U KOHTPIPUMEPHI, IPUMEHATh METOJ MaTeMaTHYeCKON
WHAYKIIUHU, 00OCHOBBIBATh COOCTBEHHBIE PACCYKIECHUS;

BBIOMPATH CIIOCOO perieHus: yueOHOH 3a/1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BBIOMpATh HanboJIee MOAXOAALINH C YIETOM CaMOCTOSATENIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCKue 1eiCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BOIIPOCHI, PUKCHPYIOIIIE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATENBHO YCTaHABINBATH HCKOMOE U
JaHHoe, (POPMUPOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHUE,



MIPOBOJIMTH IO CAMOCTOSITEIILHO COCTABJIICHHOMY IUIaHY SKCIIEPHMEHT, MCCIIEI0BAHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENILHO (POPMYJIMPOBATH 00OOIEHUS M BBIBOJBI IO PE3yJIbTaTaM IPOBEAECHHOIO
HAOJIIOJICHUSA, HCCIICIOBAHMUS, OKCIECPUMEHTa, OICHHBATh JOCTOBCPHOCTh IOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIUH, JTAHHBIX, HEOOXOIUMBIX IS
peIleHUs 3aa49H;

BBIOMpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIHIO
pa3IMYHbIX BUIOB U (DOPM IIPEICTABICHHS,

BEIOMpaTh (HOpMY TPEICTaBICHUS WHPOPMAIMN U WIUTIOCTPUPOBATH PEIIaeMbIC 3aa4d
CXEMaMH, JuarpaMMaMH, HHOUW rpauKoi U X KOMOWHAIIMSIMH,

OLICHMBATh  HAAGKHOCTH HMH(POPMALMK IO  KPUTEPHUSAM, MPCAJIOKEHHBIM WU
c(OPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHbIE YHHBepPcalbHbIe Y4eOHbI€ TelcTBHA:

BOCIIPHHUMATh U (HOPMYIHPOBATH CY)XKICHHSI B COOTBETCTBUM C YCIOBUSIMH U LEISAMHU
OO0ILeHHs, SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUSI B YCTHBIX M IHCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS MO X0y PEIICHHs 331241, KOMMEHTUPOBATh MOJTY4YEHHBIH pe3yibTaT;

B Xozae OOCYX/IEHHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIA€MON TEMBI, MPOOIEMBI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJICH, HAICJICHHBIE HA TOWCK PEIICHUs, COMOCTABISATH CBOH
CYXICHHUS C CYXICHHSAMHU APYIUX YYaCTHHKOB JMAIOra, OOHApYKUBATh Pa3lIMdue M CXOJCTBO
MO3ULIMH, B KOPPEKTHOU popme (HOopMyIHpOBaTh Pa3HOITIACHS, CBOU BO3PAKEHHUS;

NPECTaBIATh PE3YNbTaThl PEIICHHs 3a7add, DKCIEPUMEHTa, HCCIENIOBAHMs, IMPOCKTa,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMaT BRICTYIUICHHS C YIETOM 3a]1a4 MPE3eHTAIlUU 1 0COOCHHOCTEH
ayJUTOpUH;

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemeHnr y4eOHBIX MaTeMaTHYeCKUX 3a/1ad, TPUHUMATh LEeIb COBMECTHOW JEATEIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALNI0 COBMECTHON pabOTHI, pacTpeessiTh BUIBI PadOT, TOTOBApUBATHCH,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JHO/IEH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (0O0CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE); BBITIOHATH CBOIO YaCTh paOOTHI M KOOPAWHUPOBATH CBOM ICHCTBHSI C IPYTUMHU
YJIeHAaMH KOMAaHJbI, OIICHWBAaTh Ka4eCTBO pe3yJbTaTa W KadecTBO CBOETO BKJIana B OOMIMA
pe3yiabTaT Mo KPUTEPUIM, CPOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOECHCTBUSI.

PerynsiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:

BBIABJIATH HpO6J’IeMBI JJI pCUHICHUA B ) KU3HCHHBIX 1 y‘-Ie6HI)IX CUTyalusaX, OpUCHTHPOBATLCA
B PA3IMYHBIX MOAXOAaX MPUHATUS pellieHul (MHINBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENILHO COCTABJISITH IJIaH, aITOPUTM PEIICHUs 3aaun (WK €ro 4acTh), BRIOUPATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYpcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUM ¢ y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



BJIQJIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysbTara pelieHus
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHUH;

MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TPH PEHICHHH 3a/a4l, BHOCUTH
KOPPEKTHUBBl B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEILHOCTH TOCTABICHHOW IENIM U YCJIOBUSM,
OOBSCHATH MPUYUHBI JOCTHKCHUS WIIM HEJOCTHKCHHUS 1[EJIH, HAXOIUTh OIMUOKY, 1aBaTh OIEHKY
NPUOOPETEHHOMY OIIBITY;

BbIpaXaThb OSMOIMM MPU H3IYYCHUH MaTeMaTHYecKuX OOBEeKTOB U (HaKTOB, [aBaTh
HYMOIMOHAIBHYIO OLICHKY PEIICHUS 3aJa4u.

INNPEJIMETHBIE PE3YJIBTATbBI

K koH1y 00ydenus B 7 kJjacce o0yyaromuics MOIy4uT CIelyroIue IPeIMETHbIE Pe3yIbTaThI:

Pacnio3HaBaTh UM3yueHHbIE Te€OMETpUUYECKHE (UIYpbl, ONpEAeNsTh HUX B3aUMHOE
pacnoJsokeHue, 1300paxaTb reOMETPUUECKHE PUTYPbI, BBIIOIHATH YEPTEKHU 110 YCIOBUIO 3a]1a4H.
W3mepsTs NMHEMHBIE W YIVIOBBIE BEJIMYUHBL. Pemars 3a1aun Ha BBIYHUCICHUE UIMH OTPE3KOB U
BEJIMYUH YIJIOB.

JlenaTe NPUKKUIKY U OLICHKY JINHENHBIX U YTJIOBBIX BEJTMYMH IPEIMETOB B PEAJILHOM )KU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuyarh pasmepbl 3THX 0OBEKTOB 110 MOPSIIKY BETUYUHBI.

Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaTbCsd NpPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, MWCIIONb30BaThb IPU3HAKH U
CBOMCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

IIpOoBONTE JIOTHYECKUE PACCYKIECHUS C UCIIOJIb30BAHUEM I'€OMETPUYECKUX TEOPEM.

Ilonb30BaTbcs MNpPU3HAKAMU PABEHCTBA IPSIMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYIOJIbHOIO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUYECKUX 3aau.

Onpenensath NapauIeIbHOCTh MPSAMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK APYroy IpsiMOiA.

Pemiats 3a1a4un Ha kieT4yaTol Oymare.

[TpoBOIUTH BBIUMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HAUYEHUS YIJIOB B
F€OMETPHUUYECKHX 33/1a4ax ¢ UCIOJIb30BAaHUEM CYMMBI YIVIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX NPU EPECEUEHHUH IBYX NapaJUIETIbHBIX MPSAMBIX ceKylel. PemaTts
MIPaKTUYECKUE 3a7]a4M Ha HaXO0KICHUE YIIIOB.

Brnaners nonaruem reomerpudeckoro Mecta Touek (I'MT). Onpenensats OuccekTpucy yria
U CEepPEAVHHBIN NEPIEHAUKYISAP K OTPE3Ky Kak reoMeTpuyeckue mecrta Todek. llomp3oBaThes
noHsTHEM TeomeTpuyeckoro Mecta Touek (I'MT) mpu nokazarenbcTBe I'€OMETPUUYECKUX
YTBEPKICHUM U IIPU PEILICHUU 3a/1a4.

DopMynMpOBaTh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
YBEPEHHO BJIAJIETh UX CBOWCTBAMH. ¥ METh JOKA3bIBATh U IPUMEHSTH 3TH CBOWCTBA IIPU PEIICHUH
3aj1ad.

Bianers NmoHsATHEM OINMCAaHHOM OKOJIO TPEYIOJBbHHUKA OKPYXKHOCTH, YMETh HaXOIUThb €€
neHTp. JlokasbIBaTh M HCHOJB30BAaTh (PaKThl O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTrOJIbHUKA
MIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIE MEPHNEHIUKYISIPBI K CTOpOHAM
TPEYrOJIbHUKA NIEPECEKAOTCS B OJHON TOUKE.



Brnanerp noHsATHEM KacaTelbHOM K  OKPYKHOCTH, TIOJb30BaThbCd TEOPEMOM O
NEPHEHAUKYJIIPHOCTH KacaTelIbHOM U paauyca, IPOBEAEHHOIO K TOUYKE KacaHus. JloKa3bIBaTh
PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IIPOBEAEHHBIX U3 OJHOW TOYKH, U IPUMEHSATH
9TO B PEIICHUU T'€OMETPUYECKUX 3a/1ay.

Jloka3piBaThb M INPUMEHATH IPOCTEHINNE I€OMETPUYECKHE HEPAaBEHCTBA, IIOHUMAaTh HX
IIPAaKTUYECKUM CMBICIL.

IIpoBONUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS C IOMOILBIO LIUPKYJIS U TMHEHKH.

K koHIy 00yueHus B 8 kijiacce o0yyaromuiics ONy4UT CIEAYIOIINE IPEAMETHBIE pe3yIbTaThl:
PacniosHaBaTh OCHOBHBIE BHUJBI YETBIPEXYTOJBHUKOB, MX DJIEMEHTBHI, IOJIB30BAThCS MX
CBOMCTBAMM IIpM PEIICHUH TIEOMETPUYECKMX 3anad. Pasnuyare Ipu3HaKM U CBOMCTBA
napajienorpaMMa, pom6a M HpSMOYTOJbHUKA, JTOKa3blBaTh MX W YBEPEHHO NPUMEHSTH MpPU
pELIECHNUN T€OMETPUYECKUX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOUKM IEpeceyeHHs] MEJUaH TPeyrojbHHKa (LEHTpa Macc) B
peLIeHNH 3a]1a4.

Bnagers nonsTueM cpeaHel JTMHUM TPEYroJIbHUKA M Tpaleluu, MPUMEHITh UX CBOWCTBA
P pEUIeHMM TreoMeTpudeckux 3azad. Mcmons3oBate Teopemy aneca M TeopeMy O
IIPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJI PELUIEHUS MPAKTUYECKUX 3a/a4.

PacriozHaBath 1€HTpanbHO-CUMMETPUYHbBIE (DUTYpBI M HCIIOJIB30BaTh MX CBOMCTBAa IpH
peLIeHNH 3a]1a4.

Bianers [IOHSATUAMHU noxoous TPEYrOJIbHUKOB, koa(durmenTa moaoous,
COOTBETCTBEHHBIX  3JJIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. VIMeTh mpejacTaBieHUE O
npeoOpazoBaHnn Moaodust U o moAoOHbIX ¢urypax. [lonb3oBarbesi mpu3HaKamMu MHOA00UsS
TPEYrOJIbHUKOB NPU PEIICHUH T'€OMETPUYECKUX 3ajad. Jloka3bIBaTh U NPUMEHATH OTHOIIEHUS
IPONOPLHUOHAIBHOCTH B IPSIMOYTOJIBHBIX TpeYroibHUKAX. [IpuMeHsATh noio0ue B MpakTUYECKUX
3aayax.

BoiBoauTh M HcloNb30BaTh IMpocTedine (QopMyibl Ui IUIOIIAAU  TPEyroJibHHKa,
napajiejgorpamMma, pomba W Tpanenuu. BeraucnaTe (pazauyHBIME - CHOCOOAMH)  TIIOMIAH
TPEyrojbHUKAa W IUIOIIAJAW MHOTOYTOJbHBIX QUryp (IOJb3ysch, TAe€ HEOOX0AUMO,
KaJIbKYJIATOpPOM). 3HaTh OTHOIIEHHUE IUIONaAeH MOJOOHBIX (UIYyp M HMPUMEHSTH MPH PELICHUU
3ana4. [IpuMeHsTh nonydeHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

[Tonb3oBatbes Teopemoii [udaropa asns perieHns reoMeTpUYECKUX U IPaKTUYECKUX 3a/1au.
CtpouTth MaTeMaTHYECKYIO MOZEID B MPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENILHO JI€JaTh YEPTEXK U
HaXOJUTh COOTBETCTBYIOLINE JUIUHBI.

Bragets noHATHEM BIMCAHHOTO U LEHTPAJIBHOTO YIJIa, yIila MEKy KacaTeJIbHOM U XOp/10H,
ONMCAHHOM M BIMCAHHON OKPYKHOCTH TPEYroJbHUKA W YETHIPEXYrOJbHUKA, MPUMEHSTHh HX
CBOICTBA IIPU PELICHUHU 3a]1a4.

ITpuMeHATh NOyYeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTH4YECKHE MOJEIH IS
3aJa4 peaJbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOXOIUMO, KATIBKYJIATOPOM).

K koH1y 00y4enus B 9 kjiacce 00yyarouuiicst moxy4duT ciaeayroniie NpeMeTHbIE Pe3yIbTaThl:
3HaTh TPUTOHOMETPHUECKHE (PYHKIIUH OCTPBIX YIJIOB, YMETh HaXOAUTh C MX HOMOIIBIO
pasi4YHbIE  BJEMEHTHl  MPSMOYTOJbHOTO  TPEYrojbHHKA  («pPEHIeHHe MPSIMOYTOJbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (¢ MOMOIIbI0 KaJbKYJISATOpa) IIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HAYEHHH.



[Tonp3oBaTbess popMysiaMu MPUBEIEHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUUECKUMU BEIUYMHAMMU.

Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATh UX UL HAXOXKIACHUS
pasIMYHBIX  JIEMEHTOB TPEYroJbHHUKA («pELICHHE TPEyrojJbHUKOB»), MpPU  PELICHUU
TEOMETPUUYECKUX 3a7ad. [[puMeHATh 1oJlydeHHbIEe 3HaHU [IPU PEIICHUN IPAKTUYECKUX 3aady.

IIpuMeHATH TPUTOHOMETPHUIO B 337a4ax HAa HAXOXKJICHME IUIOLIAJW, BBIBOJAUTH U BIAICTh
TPUTOHOMETPUUYECKUMH (popMyTamMH sl TUIOIIAAM TPEYrojbHUKA, MapajuiejorpaMmma, poMoa,
Tparenuy, BBIBOJUTh M NPUMEHSTh (popmyny 'epoHa u Gopmyny A IUIOMAAM BBITYKIOTO
YETBIPEXYTOJIBHUKA.

MMeTs npeacTaBiaeHue O TOMOTETHH, IPUMEHSATD B IIPAKTUYECKUX CUTYaLUsX.

Hcnonb3oBats Teopemsl UeBbl 1 MeHenas Ipu peleHnu 3a1a4.

Mcnonb30BaTh TEOPEMbI O BIIMCAHHBIX YIVIaX, yIilaX MEXIY XOpAaMH (CEKYLIUMM) U yrie
MEXly KacaTeJIbHOM M XOPJOH IIPH PELICHUH I'€OMETPUYECKUX 3a1ad. Jloka3pIBaTh U IPUMEHSATh
TEOPEMBI O NPOMU3BEACHUM OTPE3KOB XOpJ, O NPOU3BEIACHUU OTPE3KOB CEKYIIHMX, O KBaapare
KaCaTeIbHOU.

Brnaners moHsTHEM KOOpJAMHAT HA IUIOCKOCTH, pabOTaTh C ypaBHEHHEM HpPAMOM Ha
IUIOCKOCTH. BrasieTs MOHATHSIMU yIIIOBOrO K03(duumeHTa u cBOOOAHOIO uileHa, IOHUMAaTh UX
TEOMETPUYECKUN CMBICT M CBSI3b YITIOBOTO KOX(PQUIMEHTa C BO3PACTAHHEM U YObIBAaHHEM
JUHEWHOW (QYHKIMH. YMeETh pemaTb METOJAOM KOOpAMHAT 3aJadd, CBSI3aHHBIE C
[apAJUIEIbHOCTBIO U NEPIEHANKYISIPHOCTBIO IPSMBIX, NIEPECEUEHUEM MNPSMBIX, HAXO0XKICHUEM
TOYEK I1€PECEUCHUS.

BpIBOOUTE M BIafeTh ypaBHEHUEM OKPYKHOCTU. Vcmonp30BaTh METOA KOOPAMHAT IS
HAXOKJICHUS TIepeCceueHI OKPYKHOCTEH  MpsMBIX. Biranets GpopMynamu paccTosIHUS OT TOYKH
710 MPSAMOH, IUIOIIAM NapajjiesorpaMmMa B KOOpAUHaTax, UMETh MOHATHE 00 OPUEHTHPOBAHHOM
wiomianu. Ilonp3oBaTbecs METOAOM KOOPAMHAT Ha IUIOCKOCTH, IMPUMEHATH €ro NpU PEIICHUU
F€OMETPUYECKMX M TNPAKTUYECKHUX 3a7ad. [IpuMmeHATs MeToa KOOpAMHAT B IPAKTHKO-
OPHUEHTHPOBAHHBIX NT€OMETPUUECKHUX 3a7a4ax.

Biagetes moHATHEM BEKTOpAa. YMETh CKIAAbIBaTh W BBIYMTATh BEKTOPBI, YMHOXAaTb Ha
YHUCJIO, BJIAJETh IpaBUIIaMU TPEYroJbHUKA W Iapajuiejaorpamma. Biiagers NpakTH4ECKUMU
WHTEpPIPETALMAMU BEKTOPOB. YBEPEHHO IIOJIB30BAaThCA KOOpAMHATaMHM BeKTopa. Bianerts
CJI0’)KEHHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpPA HA YKCIIO B KOOPIUHATAX.

HNmets mpexacraBienue o 6asuce (Ha miIockocTH). PackianbiBaTh BEKTOpHI MO Oas3ucy.
PackianbiBaTh BEKTOPBI CHII € IIOMOILBIO IPOCHUPOBAHNS U TPUTOHOMETPUYECKUX COOTHOLLICHUN.
[TpyMeHsTh MoydYeHHbIE 3HaHUSI B MPOCTEUIINX (PU3MUECKUX 3a7auax.

Bitamers noHATHEM CKAISIPHOTO MTPOU3BEICHUS BEKTOPOB, IOHUMATh €r0 FT€OMETPHUYECKUI
CMBICI U YBEPEHHO IIOJb30BaTbCA €ro0 BBIPAXKEHHUEM B JIEKapTOBBIX KOOpAMHATaX. 3HATh
JTUCTPUOYTUBHOCTh CKAJSIPHOTO NPOM3BEACHUS U €r0 CBs3b C IpoernupoBaHueM. I[IpuMeHsTH
CKAJIIPHOE NPOU3BEJCHNE BEKTOPOB ISl HaXOXKJIEHUs JUIMH U YIJIoB. Pemars reomerpudeckue
3a/layd C TNOMOINBIO CKAJISIPHOrO IpoM3BeaeHUs. ICnoyb30BaTh CKaJsipHOE IPOU3BEICHUE
BEKTOPOB B areOpanyeckux U (pU3nUecKux 3agayax.

Bianers MOHATUAMM NPABUIBHOIO MHOTIOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI AYT'H
OKPY’KHOCTH W DPAJMaHHOM Mephl yIJla, BBIUHUCIATH IUIOIIAb Kpyra M ero dacred. Ilonumars
CMBbICI 4yHucia . [I[puMEHATh MONy4eHHBbIE YMEHUS IPH PEMICHUM MPAKTHYECKHX 3a1ad. 3HATh
UCTOPUYECKHE CBEICHUS 00 U3MEPEHUH JIMHBI OKPYKHOCTH U IUIOLIAAN KPyTa.



HNmets mpencraBieHue o MmpeoOpa3oBaHWHU IIOCKOCTH, O ABIKEHMsAX. HaxomuTs ocw,
HEHTPHl CUMMETPUU (Uryp, ILEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3MLMHU IPOCTEHIINX
npeoOpaszoBanuii. [I[puMeHATh IBMKEHUS TIOCKOCTH MIPU PELUICHUH TEOMETPUYECKHX 3a/1a4.

[IpuMeHsATh TONyYCHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEeMaTHYECKHE MOJCIH IS
3a/1a4 peaybHOM J)KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BBIYHCICHHUS C IPUMEHEHUEM TOI00HS
U TPUTOHOMETPHYECKUX (DYHKIMH (TIONIB3YSCH, I71e HEOOX0IMMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoaunvecTBO yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne i/ Kontpoabnsie  IIpakTHyeckmne
NMPOrpaMMblI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI pecypebt
Hauana reomerpuu. IIpocTteiinue
1 reoMeTpruecKie (UTrypbl U UX CBOWCTBA. 28 1
W3mepenne reoMeTpUYECKIX BETHYUH
2 TpeyronbHUKH 19 1
3 ITapannensHocTh. CyMMa yIJIOB 15 1
MHOT'OYT'OJIbHUKA
IIpsAMOYTOJIBHBIE TPEYTONBHUKU 7
5 I'eomeTpryeckrie HEpaBEHCTBA 1
OxpyHOCTh. [ 'eomMeTpuueckue Mecra
6 To4ek. ITocTpoeHust ¢ MOMOIIBIO IUPKYJIS U 18 1
JIMHENKH
7 IToBTOpenwue, 0000IIeHNE, CHCTEMATH3AITHS 10 1
3HAaHUU
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




INIOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoaunuecTBO yacon DJIeKTPOHHBIE
Hara uudposBbie
Nen/m Tema ypoka Koutpoabusie  IIpakTnuyeckue
Bcero H3yYeHUust o0pa3oBaTeibHbIE
padoTsI padoThI
pecypcsl
1 HcTopust BOSHIKHOBEHUS M PA3BUTHS 1
reOMETPHU 04.09.2023
Hauanbnsie nonstus reomerpun. Touka,
2 1
mpsiMasi, OTPE30K, Iyd 05.09.2023
HavanbHbie moHsTHS reoMeTpun. Touka,
3 1
mpsiMasi, OTPE30K, Iyd 06.09.2023
[lonstre 06 akcnome, Teopeme,
4 OKa3aTelbCTBE, OMPE/ICIICHIH, CBOICTBE, 1
i pea 11.09.2023
MpU3HAKE
B3anmnOe pacronokeHre ToUeK Ha IMPSIMOA.
5 H3mepenne IIUHBI OTPE3Ka, PaCCTOSHHE 1
P pesia, b 12.09.2023
MCXKAYy TOYKaMU
B3anMHoOe pacnonoxeHue TOYeK Ha IPSIMOM.
6 W3mepenne 1uMHBI OTpe3Ka, pacCTOSTHHS 1
P pesta. p 13.09.2023
MCXKAYy TOYKaMU
B3anMHoOe pacnonoxeHue TOYeK Ha IPSIMOM.
7 W3mepenne 1uMHBI OTpe3Ka, pacCTOSTHHS 1
P pesi, b 18.09.2023
MEXIYy TOUKaMu
3 [TomynnockocTs 1 yros. Buas! yrios. 1
Wzmepenne BeMYHH YTIIOB 19.09.2023
9 ITonymnockocTs 1 yroia. Bujibl yrios. 1
W3mMmepenne BeTUnH yrioB 20.09.2023




[Tonymnockocts 1 yron. Buasl yrios.

10
W3mepenue BeUYHH YTIIOB 25.09.2023
BeprtukasnbHble U CMEXHBIE YIIBL.
11 II
apajienbHble U IePICHINKYIIPHbIE 26.09.2023
psMBbIE
BeprtukanbHble U CMEXHBIE YITIBL.
12 II
apajienbHble U IePICHINKYISIPHbIE 97.09.2023
npsMBbIC
BeprukanbHble U CMEXKHBIC YTIIBL.
13 [NapannensHbIe U IEPICHINUKYISIPHBIE 02.10.2023
npsMbIC
BeprukanbHble U CMEXHBIC YTIIBL.
14 II
apajyieNbHbIe U NEPICHINKYIIAPHbIE 03.10.2023
psMBbIE
BeprukanbHble U CMEXHBIE YITIBL.
15 [NapannensHble ¥ TEPICHAUKYISIPHEBIC 04.10.2023
npsMBbIe
1 b
6 HCCEKTpHUCA yIJia 09.10 2023
17 Buccekrpuca yria 10.10.2023
18 buccekrpuca yria 11.10 2023
19 Jlomanas. Buasl tomanbix. J[imHa 10MaHOM 16.10.2023
20 Jlomanas. Bunbl nomansbix. J[JinHa ToMaHOU 17.10.2023
Mpmuoroyronsauku. [lepumetp
21 MHOTOYTroJIbHUKA. [IOHATHE O BBIMYKIBIX U 18.10.2023

HEBBIITYKJIBIX MHOT'OYTOJIbHUKax




22

23

24

25

MHuoroyronsHuku. Ilepumerp
MHOTOYTOJbHHKA. [I0HSITHE O BBITYKIIBIX
HEBBITYKJIBIX MHOTOYTOJIbHUKAX

Konrtponbnas padota no Teme "Hauana
reometpuu. [IpocTeiiue reomeTpudeckue
¢uryps! u ux cpoiictsa. M3mepenue
reoMerpuueckux Gpuryp"

MHoroyronsauku. Ilepumerp
MHOTOYTroJbHHKA. [I0HSITHE O BBIMYKIIBIX U
HEBBIITYKJIBIX MHOTOYT'OJIBHUKAX

MuoroyronsHuku. [lepumerp

MHOT'OYT'OJIbHUKA. Ilonsarue o BBIITYKJIBIX
HEBBIITYKJIBIX MHOT'OYTOJIbHHUKax

23.10.2023

24.10.2023

25.10.2023

06.11.2023

26

MHuoroyronbsauku. [lepumerp
MHOI'OYT'OJIbHUKA. Ilonsarue o BBIITYKJIBIX W
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

07.11.2023

27

28

29

WNHCcTpyMeHTHI A1 U3MEpEeHUi u
MOCTPOEHU

HNHCTpyMEHTHI 17151 U3MEPEHUN U
MOCTPOEHU

Menunana, OuccekTprca U BHICOTa
TpEyroJbHUKA

08.11.2023

13.11.2023

14.11.2023

30

31

32

Menunana, OuccekTpuca 1 BEICOTa
TpEyroJIbHUKA

PaBenctBo TPEYroJIbHUKOB

[lepBslii 1 BTOPOM NpPU3HAKK PABEHCTBA
TPEYTOJIbHUKOB

15.11.2023

20.11.2023

21.11.2023

33

[lepBslii 1 BTOPOM NPU3HAKK PABEHCTBA
TPEYTOJIHHUKOB

22.11.2023




ITepBriii 1 BTOpOM MPU3HAKKU PABEHCTBA

34

TPEYTrOJILHUKOB 27.11.2023
35 ITepBriii 1 BTOpOM NMPU3HAKKU PABEHCTBA

TPEyTrOJILHUKOB 28.11.2023
36 [lepBbIii 1 BTOPOIi NPU3HAKH PAaBEHCTBA

TPEYTrOJIHLHUKOB 29.11.2023
37 PaBHOOeipeHHBIE TPEYTOJBHUKH U UX

CBOICTBa 04.12.2023
38 PaBHOOeIpeHHBIE TPEYTONBHUKH U HX

CBOWCTBa 05.12.2023
39 PaBHOOeIpeHHBIE TPEYTONBHUKH U HX

CBOHCTBa 06.12.2023
40 [Tpu3Hak paBHOOEIPEHHOTO TPEYTOILHUKA 11.12.2023
41 [Ipu3Hak paBHOOEIPEHHOTO TPEYTONBHAKA 12.12.2023
42 Tpernii npru3HaK paBEHCTBA TPEYTOJILHUKOB 13.12.2023
43 Tpetnii npru3HaK paBEeHCTBA TPEYTOJLHUKOB 18122023
44 Tpetnii npru3HaK paBEeHCTBA TPEYTOJLHUKOB 19.12.2023
45 Konrtponbhas pabora o Teme

"TpeyronpHuKH" 20.12.2023

®durypsl ¢ oceBoit cumMmeTpuei. Ilpumepst
46

CUMMETPHH B OKPYXKAIOIIEM MHUpE 25.12.2023

@urypsl ¢ oceBoi cummerpueil. [Ipumepsl
47

CUMMETPHUH B OKPYXKAIOIIEM MHUpE 26.12.2023
48 [MapannensHOCTH MPSMBIX

27.12.2023




CBoiicTBa 1 TTPU3HAKY IMAPAIIIEITbHBIX

4
o MPSIMBIX 09.01.2024

50 CBOIiCTBa M IPU3HAKH MMAPAILICIIbHBIX

MIPSIMBIX 10.01.2024
51 CBoliCTBa M TPU3HAKY MAPAILICIIEHBIX

MIPSIMBIX 15.01.2024
59 CBOIiCTBa M IIPU3HAKH MMAPAILICIIbHBIX

MIPSIMBIX 16.01.2024
53 CBoIiCTBa M TPU3HAKY MAPAILICIIBHBIX

MPSIMBIX 17.01.2024
54 CBoIiCTBa M TPU3HAKY MAPAILICIIBHBIX

TIPSIMBIX 22.01.2024
55 CyMMa yTJI0B TpEyTroJbHUKA 93.01.2024
56 CymMa yTII0B TpeyroIbHHKA 94.01.2024
57 BuemHue yriibl TpeyrojabHUKa 99.01.2024
58 BremrHue yrisl TpeyroisHUKa 30.01.2024

CyMMa BHYTPEHHHUX yIJIOB MHOTOYT'OJIbHHKA
59 M CyMMa BHEITHHUX YTJIOB BBIMTYKIIOTO 31.01.2024

MHOTOYTOJIbHHAKA

CyMMa BHYTPEHHHUX yIJIOB MHOTOYTOJIbHUKA
60 W CyMMa BHEIITHUX YTJIOB BBITYKIIOTO 05.02.2024

MHOTOYTOJIbHHKA

CyMMa BHYTPEHHUX yTJIOB MHOTOYTOJIbHHKA
61 ¥ CyMMa BHEIIIHUX YTJIOB BBIIYKJIOTO 06.02.2024

MHOI'OYT'OJIbHUKA




KonTtponbsHas pabora o Teme

2 | e ooy
63 [IpusHaky paBeHCTBA NPSAMOYTOIBHBIX

TPEYTrOJIHLHUKOB 12.02.2024
64 [Ipu3Haky paBeHCTBa NPSAMOYTOIBHBIX

TPEYTrOJILHUKOB 13.02.2024
65 [epnienuKymsip 1 HaKIIOHHAS 14.02.2024
66 CBoiicTBO MeTUaHBI HpilMOyj“OJIbHOFO

TPEYTroJIbHHUKA, TPOBEAEHHON K THIIOTEHY3E 19.02.2024
67 CBOHCTBO MeUaHBI IPSIMOYTOJILHOTO

TPEYrONbHUKA, TPOBEAEHHON K TUIIOTEHY3€ 20.02.2024
68 [IpsiMOyTONBHBIN TPEYTONBHUK ¢ YIIIoM B 30

rpagycoB 21.02.2024
69 [IpsiMoyronbHBIN TPEeyroabHUK ¢ YyriioM B 30

rpaaycoB 26.02.2024
70 CoOTHOIIEHHSI MEXY CTOPOHAMH U YTIIIaMH

TPEyrOIbHUKA 27.02.2024
7 CoOTHOIIIEHHSI MEK/TY CTOPOHAMH U YTIIaMH

TpEYroJbHUKA 28.02.2024
7 HepasenctBo tpeyronsHuka. HepaBencTBo

0 JUIMHE JIOMAaHOH 04.03.2024

HepaBeHcTBO MeX 1y EpHIEHIUKYIISIPOM H
73 HaKHOI-\I'HOI\/'I. Paccrostaue oT TouKH 110 05.03.2024

MPSIMOI

Kontponbhas pabora o remam
74 "[IpsitMOyTONIbHBIE TPEYTONBHUAKH'", 06.03.2024

"'eomeTpryeckue HepaBeHCTBA"




OKpYXHOCTB, XOPABI M TUAMETPHI, X

7

> cBoOiicTBa 11.03.2024

76 OKpy>KHOCTb, XOPJIbl U TUAMETPBI, UX
CBOICTBa 12.03.2024
B3anmMHoe pacrnionokeHne OKpyKHOCTH U

77 npsimoit. KacarenpHast 1 cexymast 13.03.2024
OKPY>KHOCTH
B3anmMHoe pacrnionokeHne OKpyKHOCTH U

78 npsimoit. KacarenbHast u cexymas k 18.03.2024
OKPYKHOCTH
B3anmMHoe pacnionoxeHre OKpyXHOCTH U

7 in. K

9 npsmoii. KacarenbHas u cexymas K 10.03.2024

OKPYKHOCTH

80 OKpyKHOCTB, BIIUCAHHAS B YTOJ 20.03.2024

81 OKpy>XHOCTB, BIIFICAHHAS B YTOJI 01.04.2024
[oHsiTHE O TEOMETPHYECKOM MECTE TOYEK.

82 [IpuMmepsl reoMeTpHYECKUX MECT TOUEK Ha 02.04.2024
TUIOCKOCTH
[oHsiTHE O TEOMETPHYECKOM MECTE TOYEK.

83 [Ipumeps! reoMeTpUIECKIX MECT TOUEK Ha 03.04.2024
IIOCKOCTH

84 OnucaHHask OKPYXHOCTb TPEYTOJIbHUKA, €€
LIEHTP 08.04.2024

85 OnucanHas OKPY>KHOCTh TPEYTOJIbHUKA, €€
LIEHTP 09.04.2024
MeToa reoMeTpuYecKuX MecT TOUEK Mpu

86
pELICHUU T€OMETPUUECKUX 3a]1a4 10.04.2024




87

MeTto/1 reoOMeTpHIEcKUX MECT TOUEK IPH
pEIIeHNN TeOMETPHYECKUX 3a/1a9

15.04.2024

88

89

MeTo/1 reoOMeTpHIECKUX MECT TOUYEK ITPU
pELICHUU TeOMETPUUECKUX 3a/1a4
Metoa reoMeTpUYECKUX MECT TOUEK IPU
PEIIeHNN TeOMETPHYECKUX 3319

16.04.2024

17.04.2024

90

O060CHOBaHHS MTPOCTEHIITNX ITOCTPOCHU,
ATarbl 337241 Ha MOCTPOCHUS, PEIICHUE
3aJ1a4 Ha TIOCTPOCHUE IUPKYJIEM U
JIMHEUKOU

22.04.2024

91

O060CHOBaHUS TTPOCTEHUIITNX TTOCTPOSHUH,
oTalbl 3aa4d Ha MMOCTPOCHHUA, PCUHICHUE
3aJa4 Ha OCTPOEHUE LUPKYJIEM U
JIMHENKON

23.04.2024

92

93

KonTponbHas pabora o Teme
"OxpyxHOCTh. [ coMeTprUecKue Mecta

TOYCK. HOCTpOGHI/IH C MOMOIIBIO LIUPKYJIIA U

JIHHEHKH"

[oBTopenwue n 06o0mIeHue. Pemenne 3anay,

WUTFOCTPHUPYIOIINX CBSI3U MEXITY
Pa3IMYHBIMUA TEMaMH Kypca

24.04.2024

29.04.2024

94

[loBTOpenue u 0606meHne. Pemenne 3amaq,

WUTFOCTPHUPYIOIINX CBSI3U MEXKITY
Pa3IMYHBIMUA TEMaMH Kypca

30.04.2024

95

96

[loBTOpenue u 0606meHne. Pemenne 3amaq,

WUTIOCTPUPYIOIINX CBA3H MEXKAY
pa3TMYHBIMHA TEMaMH Kypca

[Moeropenwue u 06o61IeHUE. Pemenne 3amay,

WUTIOCTPUPYIOIINX CBA3H MEXKAY
pa3TMYHBIMUA TEMaMH Kypca

06.05.2024

07.05.2024




97

98

99

[ToBTOpenue n 0600menne. Pemenue 3aadq,
WJLTIOCTPUPYIONIUX CBSI3H MEXTY
Pa3IUYHBIMUA TEMaMH Kypca

[ToBropenue n 06o0meHue. Pemenne 3anay,
WUTIOCTPUPYIOIIHUX CBSI3U MEXKIY
pa3IUYHBIMU TEMaMH Kypca

[ToBTopenue n 06o0mmeHue. Pemenne 3anay,
WILTIOCTPUPYIOIINX CBSI3H MEXKILY
Pa3IMYHBIMU TEMaMH Kypca

08.05.2024

13.05.2024

14.05.2024

100

[loBTOpenue u 06o6menne. Pemenne 3amaq,
WLTIOCTPUPYIOLINX CBA3H MEKIY
pa3IMYHBIMU TEMaMH Kypca

15.05.2024

101

Htorosas koHTposbHas paboTa

20.05.2024

102

[loBTOpenue u 06o6menne. Pemenne 3amaq,
WLTIOCTPUPYIOLINX CBS3H MEXKIY
pa3IMYHBIMU TEMaMH Kypca

21.05.2024

OBLIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

I'eomerpus: 7—9 k. / JI. C. Aranacss, B. @. byryzos, C. b. Kagomies u ap. — M.:

[Ipocsemenue, 2020

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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