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IHosicHuTEIBLHAA 3aIIMCKA

Pabouast mporpamma yueOHOTO Tpenmera «['eomerpus» (mpenMerHas obnacte «MaremaThka U
nH(pOpMAaTHKa») HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs COCTaBJICHA HAa OCHOBE TpeOoBaHMA K
pe3yiabTataM ~ OCBOGHHSI ~ IPOTpaMMbl  OCHOBHOTO  obOmiero  obOpasoBanus  DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAapTa OCHOBHOTO obmero obpasoBanus (manee — OI'OC
000), ®denepanbHOil 00pa3oBaTEIHLHON MPOTPAaMMBbl OCHOBHOTO 0011ero oopazopanus (gamee — OOIIL
000), denepanpHOil pabouelt mporpaMMel o yueOHOMY mpenMery «Maremaruka» (nanee — @PII
«MaremaTiKa»), a TakKXe OpUEHTHpOBaHa Ha LEJEBbIE MPUOPUTETHI, CHOPMYIUPOBAHHBIE B
denepabHON paboyel mporpaMmmMe BOCITUTAHUS.

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3eiiOB IMIKOJIbHON MaT€MaTUKH, UMEIOIINI CBOEH LEIbIO
o0ecrieunTh W3y4CHHWE CBOWCTB M pPa3MepoB (GHUryp, WX OTHOIIEHHH W B3aHMMHOE DPACIHOJIOXKEHHE,
ONMpAETCs] HAa JIOTHYECKYIO, J0Ka3aTeJNbHYIO JUHUIO. LleHHOCTh u3yueHuss reoMeTpuM Ha YpOBHE
OCHOBHOTO 0011ero o00pa3oBaHMs 3aKIOYaeTcs B TOM, YTO OOyYarolIMiicsl Y4YUTCS MPOBOJIUTH
JIOKa3aTeNIbHbIE PACCYXKIEHMS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHMs, JIOKa3blBaTh HCTUHHbBIE
VTBEPKJCHHUSI M CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, MPOBOIWTH PACCYXKIACHHUS «OT TPOTHUBHOTOY,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, (HOPMYJINPOBATh OOPATHBIE YTBEPKACHHUS.

Bropoii 1IeHHOCTBhIO U3Y4YEHHs T€OMETPHUU SIBJSIETCS MCIOJBb30BaHUE €€ KaK MHCTPYMEHTa IMpHU
pelIeHuN KaK MaTeMaTUYeCKHX, TaK M TMPAKTHYECKHX 3a/iay, BCTPEYAIONIUXCS B PEATHHOM >KU3HHU.
OOyyaromuiics TOJKEH HAyYUThCSl ONPEAENUTh T€OMETPUUECKYI0 (pUrypy, onucaTh ClIOBaMU JaHHbBIN
4epTé&X WM PHUCYHOK, HAWTH IUIOIIAAh 3€MENIbHOTO Y4YacTKa, pacCUUTaTh HEOOXOJWMYIO [UIMHY
ONTOBOJIOKOHHOTO Kabensi Win TpeOdyeMmble pa3Mepbl rapaxa Juis aBTOMOOWIS. JTOMY COOTBETCTBYET
BTOpasi, BBIYMCIWTEIbHAS JIMHUS B W3Y4eHMH reoMeTpuu. [lpm pemeHun 3amad MpaKTHIECKOTO
Xapakrepa 00yJaromuics yIUTCsI CTPOUTh MaTeMaTHYECKHE MOJETH PealIbHbIX KU3HEHHBIX CUTYaIUH,
MIPOBOJUTH BHIYMCIICHUS M OLIEHUBATh a/IEKBaTHOCTH MOJTYYEHHOTO pe3yibTara.

KpaitHe BaxkHO mMOAUEPKUBATH CBSI3M TEOMETPUU C JAPYTUMHU Y4eOHBIMH IpEeIMETaMH,
MOTHBHUPOBATh HCIOJB30BaTh ONPEICIICHUS T€OMETPUUECKUX (GUTYp M TOHSITUN, JEMOHCTPUPOBATH
MIPUMEHEHHE TOJYyYCHHBIX YMEHUU B (M3MKEe W TEXHHKE. DTHU CBA3HM Hambosee SpKO BUIHBI B TeMax
«Bekrops», «TpuroHoMeTpudecKkrue COOTHOIIEHU Y, «MeTtoa koopauHaT» U «Teopema [Tudaropay.

VYueOnnii kypc «['eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/elibl COJACPKAHUS:
«['eomeTpuueckue GUTypsl U WX CBOWCTBa», «/3MepeHHE T€OMETPUUYECKUX BEIMYWH», «JleKapTOBBI
KOOpPJIUHATHI Ha MIIOCKOCTNY, «BekTopb», «/[Brxkenus miockoctny, «IIpeodpazoBanus noaoous».

OO6mree 9MCIIO YacoB, pEKOMEHIOBAHHBIX I M3Y4YeHHs ydeOHoro kypca «l'eomerpus», — 204
yaca: B 7 kimacce — 68 yacoB (2 Jaca B He/IeN0), B 8 Kiacce — 68 yacoB (2 4yaca B HeJeno), B 9 kiacce —
68 yacoB (2 yaca B HEZICIIO).

Oo0mas xapakTepucTuka yueOHoro npeamera «I'eomerpus»

Lenp conmepkanust pasnena «leomempua» — DPa3BUTh Yy YydalluXCs IPOCTPAHCTBEHHOE
BOOOpaX€HUE U JIOIMUYECKOE MBIIUIEHUE IIyTEM CUCTEMAaTUYECKOI0 N3YYEHHs CBOWCTB I'€OMETPHUECKUX
¢uryp Ha IUIOCKOCTH M B MPOCTPAHCTBE M IPUMEHEHHs] 3THUX CBOWCTB MpPU pELICHUM 3a7ay
BBIUMCIIUTEIIBHOTO U KOHCTPYKTUBHOTO xapakTepa. CylllecTBEHHass pOjb HPU 3TOM OTBOIMUTCS
pa3BuUTHIO TreomMeTpuuecko uHTynuuu. CoderaHHe HArsiIHOCTH CO  CTPOTOCTBIO  SIBJISETCS
HEOTHhEMJIEMOH YacThI0 F€OMETPUYECKUX 3HaHUN. MaTepual, oTHocsAmuiics Kk 61okam «KoopauHate» u
«Bektopb», B 3HaUMTENBHON CTENEHUM HECeT B ce0e MEXIIpeIMETHbIe 3HaHUsS, KOTOpPble HAXOMAAT
IIPUMEHEHHE, KaK B Pa3IMYHbIX MaTEeMAaTUYECKUX TUCHUIUIMHAX, TAK U B CMEKHBIX MPEIMETaXx.

Paznen «Mamemamuka 6 ucmopuueckom pazeumuu» TpEAHA3HAYeH I (OPMUPOBAHUS
NpPEJICTaBICHUA O MaTeMaTHKe KaK 4YacTH 4YeJIOBEYECKOM KyNbTyphl, A OOLIEro pa3BUTHUS
IIKOJIBHUKOB, JJIS CO3JaHMs KyJIbTYpHO-HCTOpHUYECKOW cpenasl oOydeHus. Ha Hero He Bwigensercs
CIEIMAJIBHBIX YPOKOB, YCBOCHHE €T0 HE KOHTPOJIMPYETCS, HO COJEP’KaHUE JTOrO pasjena OpraHuYHO
NPUCYTCTBYET B Yy4eOHOM IIpollecce KaK CBOEro poja TyMaHMTapHbI (OH Hpu pPacCMOTPEHUHU
poOIeMaTUKU OCHOBHOTO COJEP)KaHUSI MAaTEMaTHYeCKOTO 00pa30BaHuUs.

MaremaTnueckoe 00pa3oBaHHE UIPaeT BaXXHYIO pOJib, KAK B MPAKTHUYECKOM, Tak M B JIyXOBHOU



KHU3HU obOmiecTBa. IIpakTUyeckas cTopoHa MaTeMaTHUECKOro 00pa3oBaHUs CBsi3aHa ¢ (JOPMUPOBAHUEM
Coco0O0B JIEATENBHOCTH, TyXOBHAs — C MHTEJUICKTYaJlbHBIM Pa3BUTHEM 4YeEJIOBEKa, (OPMHPOBAHHEM
XapakTepa 1 001Iel KyabTyphl.

[IpakTrdeckas MOJIE3HOCTh MaTEMATUKUA OOYCIIOBIIEHA TEM, YTO €€ MPEIMETOM SBIISIIOTCS (yHaa-
MEHTAJIbHBIE CTPYKTYPHI PEAIbHOTO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI M KOJMYECTBEHHBIC OTHOILICHUS
— OT IpOCTEMIIHNX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, JO JOCTATOYHO CJIOXKHBIX,
HEOOXOJUMBIX Ul Pa3BUTHS HAYYHBIX M TEXHOJOTHYECKUX HaeH. be3 KOHKpEeTHBIX MaTeMaTH4eCKHUX
3HaHUM 3aTPYJHEHO IMOHHMMAHME INPUHLUIIOB YCTPOMCTBA M HCIOJB30BAHUS COBPEMEHHOW TEXHHKH,
BOCIIpUSTHE U HHTEpIpeTalus pa3HOOOpa3HOW COLMAIBbHOM, SKOHOMHYECKOM, IOJUTUYECKOU
nHpopmanny, ManodpQeKTUBHA TOBCEIHEBHAS IMPAaKTHYECKas ACATEIbHOCTh. KakJoMy 4YeloBeKy B
CBOEH XU3HM NPUXOJMUTCS BBINOJHATH JOCTATOYHO CJIOXKHBIE PACUYEThl, HAXOAWTH B CIPAaBOYHHKAX
HYXHBIE (POPMYIIBI U IPUMEHATH WX, BIAJECTh MPAKTHUYECKUMHU MIPHEMaMU T€OMETPUIECKUX U3MEPEHUI
U TIOCTPOCHHWH, 4YWTaTh WH(POPMALNIO, TPEACTABICHHYI0 B BHIY TaONWI, AuWarpamMm, rpadukos,
MTOHUMAaTh BEPOSITHOCTHBIN XapakTep CIydalHbIX COOBITUN, COCTABIATh HECTIOKHBIE aJITOPUTMBI U Jp.

Coaep:xanne yueoHoro npeamera «I'eomerpus»
7 KJIIACC
Hauansnele nonarus reomerpun. Touka, npsimasi, OTpE30K, Jyd. Yros. Buasl yrios. BeprukanbHbie u
CMexHble  yrael.  buccekrtpuca  yrma.  Jlomanas, MHoroyroiapHuk. [lapamiensHOCTE M
MEPIEeHIUKYISIPHOCTD MPSMBIX.
Cummerpuunble ¢urypsl. OCHOBHbIE CBOIcTBa oceBoM cumMmerpuu. Ilpumepsl cumMmeTrpuu B
OKPYXKAIOIEM MHpE.
OCHOBHBIE TIOCTPOEHHS C IIOMOIIBKD ULUPKYJIsl W JuHEWKW. TpeyronpHuk. Beicota, MenmaHa,
OucceKTpuca, IX CBOMCTBA.
PaBHOOeipeHHBIN U paBHOCTOPOHHUH TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.
CBolicTBa M MPU3HAKU PaBHOOEIPEHHOTO TPEyrojbHUKa. [Ipi3HaKy paBeHCTBA TPEYTOJIbHUKOB.
CBolicTBa M TpPHU3HAKK MApAJUIEIbHBIX MpsAMbIX. CymMMa yrjaoB TpEyrojbHUKA. BHEIIHUE YIibl
TPEYrOJIbHUKA.
[IpssmoyronsHbIN TpeyroibHUK. CBONCTBO MEIHMAHBI MPAMOYTOJBHOTO TPEYTrOJbHUKA, TPOBEIEHHON K
runorenyse. llpusHaku paBeHCTBa IMPSIMOYTOJIBHBIX TPEYrOJIBHUKOB. IIpAMOYrOabHBIN TPEYroJbHUK C
yriiom B 30°.
HepaBeHcTBa B reoMeTpuy: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O [UIMHE JIOMAaHOW, TEOpEMa O
OosbleM yriie u OoJIblIeH CTOPOHE TpeyroJibHuKa. [leprnenauKyisp U HaKIOHHasl.
I'eomerpuueckoe MecTo ToueK. buccekTpuca yrina M CepeIuHHBIA INEPIEHAUKYIAP K OTPE3KY Kak
Ir€OMETPUYECKHE MECTa TOYCK.
OKpyXHOCTb M KpyI, XOpAa U [OUaMeTp, UX CBOMCTBA. B3auMHOE pacIoOJIOKEHHE OKPYXKHOCTH H
npsmoin. KacatenbHasg u cekymass K OKpYKHOCTH. OKpyKHOCTb, BIIMCaHHasi B yroji. BmmcanHas u
OIMCAHHAsA OKPYKHOCTHU TPEYroJIbHUKA.
8 KVIACC
YerbipéxyronpHuku.  IlapamienorpamMM, ero mpu3Hakh M CBOMCTBA.  YacTHele — cilyyau
napauiesiorpaMMoB  (IIpSIMOYTOJIBHUK, pPOMO, KBajgpaT), MX HpPU3HAKM M cBoiicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa u npusHaku. [IpsMoyronbHas Tpanenus.
Meron ynBoenuss Meauasnsl. llentpanbHas cummerpus. Teopema @anmeca u  Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.
CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. L{eHTp Macc TpeyroyibHUKA.
[Toobue TpeyroabHUKOB, K03(pduumeHT nogodus. Ilpusnaku nmonodbus TpeyroabHUKoB. [IpuMenenue
110/100Us MPH peIIeHNH MPAKTUYECKHX 3a/1ay.
CpoiictBa rmuiomaaeir reomerpuyeckux  Quryp. QDopmynbl JuId  IUIOINAAM  TPEYroJbHHKA,
napasenorpaMma, pom0a u tpanenuu. OTHOIIEHHE TUI0IIa e NoJ0OHBIX QuUryp.
Beruncnenue niomiaeit TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIET4aToON Oymare.
Teopema IIudaropa. [Ipumenenne Teopemsl [Tudaropa npu perieHnn NpakTHYECKUX 3a/ay.
CuHyc, KOCHMHYC, TaHIE€HC OCTpOTO  yrja MpsSMOYIOJbHOTO  TpeyrojbHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO. Tpuronomerpudeckue pyHkuuu yrinos B 30°, 45° u 60°.



BrnucanHbple M LEHTPAIBHBIE YIUIbI, YrOJ MEXIY KAacaTeJIbHOM M XOpAOM. YTIIBI MEXAY XOpJaMH U
CEeKylUlMMHU. BrucanHble ¥ OIMCaHHBIE YETHIPEXYTrOJIBHUKM. B3auMHOE pacmoioKeHHe JABYyX
okpyxHoctelt. Kacanue okpyxHocteil. O0IIue KacaTeabHbIC K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanresc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI
IIPUBEACHHUS.

Pemrenne tpeyronpHuKOB. TeopeMa KOCMHYCOB M TE€OpEMa CHUHYCOB. PerieHue npakTUdeckux 3ajnad ¢
HCIO0JIb30BAHNEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanne mompoowms. [1o100rMe COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpousBeeHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BENEHUU OTPE3KOB CEKYILUX, TEOpEMa O
KBaJpaTe KacaTeJIbHOM.

Bektop, mnmmHa (MOIynb) BEKTOpa, COHAIPABJICHHBIE BEKTOPBI, MPOTHBOIIOJIOKHO HAINpaBICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMd Haja BeKTopaMu. PaznoxkeHue
BEKTOpa MO JABYM HEKOJIMHeapHbIM BekTopaMm. KoopmunaTel BekTopa. CKansipHOE NpPOU3BENIECHHE
BEKTOPOB, IPUMEHEHUE Il HAX0XKI€HUS JUIMH U YTIIOB.

JlexkapToBbl KOOpJIMHAThl Ha IJIOCKOCTU. YpaBHEHHUS MPSAMOM U OKPYKHOCTH B KOOpPJIMHATaX,
NepeceyeHre OKpYKHOCTEN U IpsIMbIX. MeTOo1 KOOpAMHAT U €ro MpuMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{7IMHA OKpY)KHOCTH. I'pasycHas u pajuaHHas Mepa yria, BbIYMCIEeHUE
JUIMH YT OKpykHOcTel. [lnomane kpyra, ceKTopa, CEerMeHTa.

JIBUKeHHUs] TUIOCKOCTH W BHYTPEHHHE CHMMETpUU (QUryp (SJIeMEHTapHble MpPEeICTaBIICHUS).
[TapannensHbiii neperoc. [IoBopoT.

Ilnanupyemble pe3yabTaThl H3ydeHHs yueOHoro npeamera «I'eomeTpus»

N3yuenne maTeMaTHKH Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWsS HAMpaBiICHO Ha JTOCTIKCHHE
OOYyJarOIIMMHUCS JUYHOCTHBIX, METalpPEAMETHBIX W TPEIAMETHBIX 00pa30oBaTEIbHBIX PE3yJIbTATOB
OCBOEHHS y4EOHOTO TIPEeIMETA.

JUYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE PE3yJAbTAThl OCBOCHHS MPOTPAMMBI IT0 MATEMATHKE XapaKTEPU3YIOTCS:

1) narpuoTHYecKoe BOCIUTaAHHE:

MPOSIBJICHUEM HHTEpeca K TMPOUUIOMY W HACTOSIIEMY POCCHMCKONW MaTeMaTHKH, I€HHOCTHBIM
OTHOIIEHUEM K JIOCTHMKEHHSIM POCCUMCKUX MAaTEMAaTUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJIbI, K
HCIIOJIb30BAHUIO 3THX JOCTIKCHUM B IPYrUX HayKaxX U MPUKIAIHBIX chepax;

2) rpa’KAaHCKOe M JyXOBHO-HPABCTBEHHOE BOCIIHUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJIaHWHA U peaju3alliyd €ro MpaB, MPEJACTABICHUEM O
MaTeMaTHYeCKMX OCHOBAaX (DYHKIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SBJIEHUH, MPOLEIYp
IpaKJIaHCKOTO 00IIecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIICHHIO ATHYECKUX
nmpoOJieM, CBSI3aHHBIX C TMPAKTHYECKHUM IMPUMEHEHHEM JOCTIDKCHMM HayKH, OCO3HAaHHEM Ba)KHOCTHU
MOPAJbHO-3TUYECKHUX MPUHIIUIIOB B IEATEIHLHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTaHOBKOW Ha aKTMBHOE Y4acCTHE B PEIICHUU MPAKTHUYECKUX 33]1a4 MaTeMaTUYeCKON HaIllPaBICHHOCTH,
OCO3HAHHMEM Ba)XHOCTH MAaTEMaTUYECKOTO0 OOpa3oBaHUsl HAa MPOTSHKEHUH BCEH KM3HM Ui YCIEHIHOM
npodeccuoHaNbHON AESITENbHOCTH U PAa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHJUBUIYATbHOW TPAaeKTOpUU OOpa30BaHUS U KUZHEHHBIX IUIAHOB C YYETOM JIMYHBIX
HWHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEHH;

4) acTeTHYECKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOIIMOHAILHOMY M 3CTETHYECKOMY BOCTIPUSTHIO MaTeMaTHYecKuX oOBEKTOB, 3a/1ad,
pElIeHU, pacCyKICHHH, YMEHHUIO BUIETh MaTeMaTHUECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIlMEel B NEATENHHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YeNOBEKa, MPUPOJBI U OOIIECTBA, MOHUMAaHHEM MaTeMaTU4YeCKOW HayKH
Kak cdepbl YEIOBEUECKOW JIEATENBHOCTH, JTAamoB €€ pa3BUTUS M 3HAUMMOCTH JUIS Pa3BUTHUS



UMBWIM3AIMY, OBJIAJICHUEM S3bIKOM MaTEMaTUKU U MaTeMaTHYEeCKOM KYJIbTypod Kak CpeICTBOM
MMO3HAHUS MUDA,

6) ¢usnueckoe BocnUTaHHE, (OPMHUPOBAHME KYJIBTYPbl 310POBbSI M 3MOIMOHAJLHOIO
Os1aronosyqusi:

FOTOBHOCTBIO MPUMEHSTh MaTeMaTUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbsI, BEJCHUS 3J0POBOTO
obOpa3a ku3HU (3M0POBOE MHUTaHUE, COATAHCHPOBAHHBIM PEXKHUM 3aHSATHH M OTIbIXa, PETYIsIpHAS
¢usnueckass aKTHBHOCTB), C(OOPMHPOBAHHOCTBHIO HaBBIKAa pe(ICKCHH, NMPHU3HAHKEM CBOETO TpaBa Ha
OIIMOKY M TAKOTO K€ IpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpHMEHTAllMEeH Ha MPUMEHEHHE MATEMAaTUYECKUX 3HAHUU JUIsl PEIICHHs 3a/1a4 B 00JIACTH COXPaHHOCTHU
OKpYXalollled Cpelbl, IUIAHUPOBAHUSA TIOCTYNKOB M OILIEHKM HMX BO3MOXHBIX TOCIEACTBUN st
OKpYKAOIIEH Ccpeibl, OCO3HAHHEM TJOOATBHOTO XapaKTepa 3KOJOTUYCCKUX MPOOJIeM H TyTeH HX
pelieHus;

8) apanTanus K M3MEHAIOLIUMCS YCJIOBUAM COIUATBLHOM H NPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JIEHCTBHSIM B  YCIOBHSX HEOMNPEACIEHHOCTH, TIOBBIIMICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO NeSTEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y APYTHX JIOJEH,
puoOpeTaTh B COBMECTHOM JCSATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OTBITA IPYTHX;
HEOOXOIUMOCTHI0O B ()OPMHPOBAHUM HOBBIX 3HAHWUU, B TOM 4HCIe (HOPMYIHPOBATH WJIEH, TOHSTHUS,
TUTIOTE3bI 00 OOBEKTaX W SIBJICHMSIX, B TOM YHCIIE paHee HE H3BECTHBIX, OCO3HABATh JEHUIIUTHI
COOCTBEHHBIX 3HAHHUI M KOMIIETEHTHOCTEH, IMJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIHIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITHIO KaK BHI30B,
TpeOYIOIMH KOHTPMEP, KOPPEKTUPOBATh NMPUHUMAEMbIC DPEIICHHUs] W JCUCTBUS, (POPMYITHpPOBATh W
OIIEHUBATh PUCKU U MOCIEICTBHS, POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHUs MporpaMMBbI 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO OO0IIETro 0Opa3oBaHUs
y oOyuvaromerocst OyAayT cQOpPMUPOBAHbI MeETANpEIMETHbIE PEe3yJbTaThl, XapaKTepU3YIOLIUECs
OBJIAZICHUEM YHUBEPCAIbHBIMHU MIO3HABATEIIbHBIMU NENCTBUSAMH, YHUBEPCAIbHBIMHU
KOMMYHUKATUBHBIMU JEHCTBUSMH U YHUBEPCAIbHBIMU PErYISATUBHBIMU JICHCTBUSIMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1eliCTBHS

Bba3oBrble 1ornyeckue 1eMcTBUSA:

BBISIBIISITh U XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX OOBEKTOB, MOHSTH,
OTHOIIEHUH MeXAy TMOHATUAMH, (HOPMYIUpOBaTh OMNpENETICHUs] TOHATUM, YCTaHABIIMBATH
CYUIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIUU, OCHOBaHHS HJs OOOOIIEHHS U CpaBHEHHS, KPUTEPHUU
MIPOBOJIMMOIO AHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH M  MpeoOpa3oBBIBATH  CYXKICHHS: yTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, MHIYHBIC, YACTHbIC U OOLIUE, YCIOBHBIE;

BBISIBIISITh MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM U MPOTHUBOPEUUs B (haKkTax, NTaHHBIX,
HAOMIOJICHUSAX W YTBEP)KICHHSX, MpeularaTb KPUTEPUH JUIS BBISBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIFOU€HHUI, YMO3aKIIFOUEHHU 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKACHUU (MpsAMbIE M OT MPOTUBHOIO),
MIPOBOJUTH CAMOCTOSTENIBHO HECIOXKHBIE JOKa3aTelIbCcTBA MaTeMaTHUeCKUX (PaKTOB, BBICTPauUBaTh
apryMeHTaIlI0, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIE PACCYXKICHUS,
BBIOMpATh CHOCOO pelieHus yueOHOU 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHHUs, BEIOUPATDH
HaubOoJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BBIACTIEHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibCKue AeUCTBUA:

WCIOJIb30BaTh BOMPOCHI Kak HCCIEIOBATENbCKHI HHCTPYMEHT IMO3HaHUS, (HOpMyTUpOBaTh
BOMPOCHI, (HUKCUPYIOIIHE MPOTHBOpPEYHE, MPOOIeMy, CaMOCTOATEIbHO YCTaHABIUBAThH HCKOMOE U
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UINIO, MHEHHUE;

MPOBOJHUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IJIaHY HECJIOXKHBIM JKCIIEPUMEHT, HeOONbIIoe
WCCJIEIOBAaHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00beKTa, 3aBUCHMOCTEH 0OBEKTOB
MeXIy co00ii;



CaMOCTOSATENIEHO (OPMYIHUPOBAaTh OOOOIIEHUS W BBIBOJABI IO pe3ylbTaTaM MpPOBEAEHHOTO
HaOIIOIEHUs, KCCICOBAaHUSA, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX pE3yJIbTaToOB, BHIBOJOB U
0000IIIEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BBIABUIAaTh MPEAINOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISBJIATE HENOCTATOYHOCTh W HW30BITOYHOCTH HH(GOpPMAIMK, JaHHBIX, HEOOXOJUMBIX JUIS
peleHus 3a/1a4n; BEIONPaTh, aHATM3UPOBATh, CHCTEMATU3UPOBATh M WHTEPIPETUPOBATH WH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEICTABICHIS;

BBIOMpATh (GOpMy IpeAcTaBiICHUs HHPOPMALMU U MIUTIOCTPUPOBATH PEIIaeMbIe 33JJadl CXeMaMH,
JyarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

OLICHUBATh HAAEKHOCTH HMH(MOPMAIMM 10 KPUTEPHUSIM, MPEUIOKEHHBIM YYUTEIEM WA
cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe el cTBHA:

BOCIIPUHUMATH B (POPMYJIHPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSMHU M LEISIMHU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIP&XAaTh CBOIO TOUYKY 3pPEHHsI B YCTHBIX M INHCHMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUSI 110 X0y PELICHHUs 3a71a4l, KOMMEHTUPOBATh MOJyYSHHBIN pe3yiIbTaT;

B X0J1e 00CYKJIEHUS 3aJ1aBaTh BOIIPOCHI MO CYIECTBY 00CYkAaeMOM TE€MBbI, MPOOIEMbI, pelIaeMon
3aaud, BBICKAa3bIBAaTh WJIEW, HAIICJICHHBIE Ha TOWCK pEIIeHUs, COTOCTABIATH CBOHM CYXKICHUS C
CYKIEHWSIMH JIDYTHX YYacTHUKOB JHajiora, OOHapyKWBaTh pa3Mile M CXOJCTBO TIO3WIUH, B
KOPpeKTHOH (opMe GopMyIHUpOBATh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

MPENCTaBIATh PE3yAbTaThl PEHICHWS 3aJadd, OJKCIIEPHMEHTa, WCCIIEAOBaHUs, TPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUIEHHSI C Y4ETOM 3aJay Mpe3eHTallM U OCOOEHHOCTEH
ayJMTOPHU;

MOHUMATh M MCIIOJB30BATh MTPEUMYIIECTBA KOMAHIHOW W MHANBUIYaJIbHOW pabOTHI PU pEIICHUN
y4eOHBIX MaTeMaTHYeCKHX 3a7ad; MPUHUMATh IeJb COBMECTHOM JESITENbHOCTH, IUIAHUPOBATh
OpraHM3aIi0 COBMECTHOM pabOThl, pacipeensaTh BUIbl paboT, 10roBapuBaThCs, 00CYKIaTh IPOLECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFO/ICH;

Y4acTBOBATh B IPYNIOBHIX (hopMax paboThl (0OCYKIEHUSI, 0OMEH MHEHHUSIMHU, MO3TOBBIC IIITYPMBI
U Jpyrue), BHIMOJIHATH CBOIO YacTh PadOTHI U KOOPAMHHPOBATH CBOM JIEHCTBHUS C JPYTMMHU WIEHAMH
KOMaH/Ibl, OIIEHMBATh Ka4€CTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBHS.

PeryasiTuBHbIe YHHBepPCcaJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJTOPUTM pELIeHUs 3a7adyd (WU €ro 4YacTb), BHIOMpaTh
croco0 pemieHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHTHI PeLICHUI ¢ y4€TOM HOBOM HMH(OpMALIUH.

CaMOKOHTPOJIb:

BIIJIETh croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoliecca W pe3yiabTara peHIeHUs
MaTeMaTH4eCcKOH 3a7auu;

MIPEeIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOHUKHYTH IPU PEIICHUH 33[]a4l, BHOCUTh KOPPEKTUBBI
B JICSTEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAlJICHHBIX OIINOOK, BBHISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3y/IbTaTa JIEATEIBHOCTH MOCTABIEHHON 1I€JIM U YCIOBUAM, OOBACHAThH
MIPUYMHBI JOCTUKECHHS WM HEJOCTHXKEHUS 1IeNTH, HAaXOAUTh OIUOKY, 1aBaTh OILIEHKY MPUOOPETEHHOMY
OTIBITY.

NNPEJMETHBIE PE3YJIbTATDI:

K KOHIy 00y4eHus B 7 KJiacce.

Pacnio3HaBaTh H3yueHHbIE T'eOMeTpUYecKHe (UTYpbI, OINpeNeNATh HMX B3aUMHOE pacloJIOKEHHE,
n300pakaTh TeoOMeTpHUecKre (UTyphl, BBIMOIHATh YEPTEKH 10 YCIOBUIO 3a/1aui. V3MepsTh TUHEWHbIe
U YIJIOBBIE BEJINYMHBI. PemIaTe 3ajaun Ha BBIUMCIICHNE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

[TpoBoaNTH IpyOyI0 OLEHKY JMHEWHBIX U YITIOBBIX BEJIWYMH MPEAMETOB B PEATbHOM KHU3HH, pPa3MEpOB
MPUPOJHBIX 00BEKTOB. Pazinnyars pasmMepsl STUX 00BEKTOB MO MOPSAIAKY BETUUUHBI.



Crpoutb 4epTeKH K FT€OMETPUUECKUM 3a/ladam.

Ilonp30BaTbCcsi MNpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOJIb30BaTh IIPU3HAKA M CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IPHU PEIICHUH 3a/1a4.

IIpoBOAUTE JIOTHYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM T€OMETPUYECKUX TEOPEM.

Ilonp30BaTbCcsl NpU3HAKAMM PAaBEHCTBA IPSIMOYTOJBHBIX TPEYrOJIBHUKOB, CBOHMCTBOM MEIUAaHBI,
IIPOBEJACHHON K TMIIOTEHY3€ IIPSIMOYIOJIBHOIO TPEYTOJIbHUKA, B PEILICHUHA I€OMETPUYECKUX 3a/1a4.
OmnpenensiTe NapayieIbHOCTh MPSMBIX C MOMOUIBIO YIJIOB, KOTOpPBIE O0pa3yeT ¢ HUMH CEKyIIas.
Omnpenenars napamieabHOCTh NMPSAMBIX ¢ IIOMOILBIO PABEHCTBA PACCTOSIHUNA OT TOYEK OJIHOM IpsIMOIl 10
TOYEK JPYrOU MPSMOM.

Pemats 3a1auun Ha KiieT4aTtoil Oymare.

[IpoBONTH BBIYMCIICHUS W HAXOAWTH YHCIOBBIE M OYKBEHHBIC 3HAUCHHS YIJIOB B I'€OMETPUYECKUX
3a/layax C HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHMKOB M MHOTOYIOJIBHUKOB, CBOWCTB YIJIOB,
00pa3oBaHHBIX TpPU MEPEeCeUeHUH IBYX MNapalIeNbHBIX NPSAMBIX ceKymied. Pemarp mpaktudeckue
3a/1a4¥ Ha HaXOXKJEHUE YIJIOB.

Bnagerp mMOHATHEM TeOMETPUYECKOTO MECTa TOYEK. YMETh OIpeneisTb OUCCEeKTpHUCY yria u
CEPEIMHHBIN MTEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOYEK.

@OopMyJIMPOBATH ONPEICICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH, IOJIb30BaThCS
HX CBOMCTBaMH. YMETh MPUMEHSTH 3TH CBOMCTBA MPU PEIICHUH 3a]1a4.

Biagete NOHATHEM OINMCAaHHOM OKOJIO TPEYrOJbHHUKA OKPY)KHOCTH, YMEThb HAXOIUTb €€ LEHTP.
[Tonb3oBarbest pakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYroJIbHUKA IIEPECEKAOTCsl B OHOM TOUKE, U
0 TOM, 4YTO CE€PEINHHBIE TEPIEHIUKYIIAPBI K CTOPOHAM TPEYIOJIBHUKA MTEPECEKAIOTCS B OJJTHOM TOYKE.
Bragete moHATHEM KacaTenbHOM K OKPYKHOCTH, IOJB30BATHCS TEOPEMOM O MNEPIEHINUKYISIPHOCTH
KacaTeJIbHOW U paJnyca, IPOBEJICHHOIO K TOUKE KACAHMS.

[Tonp30BaThCs MPOCTENIIMMHU T€OMETPUIECKUMH HEPABEHCTBAMU, [IOHUMATh UX NPAKTUYECKAN CMBICII.
[IpoBOANTE OCHOBHBIE TEOMETPUUECKUE ITOCTPOEHUS C MMOMOIIBIO IIUPKYJIISA U TUHEHKH.

K KOHITy 00y4ueHus B 8 Ki1acce.

PacrioznaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIbHUKOB, UX 3JIEMEHTHI, MOJIb30BaTHCS UX CBOMCTBAMU MPHU
pELIeHUH TeOMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU NEpEeCceUeHHsI MeIMaH TPEYroJbHUKA (LIEHTpa Macc) B pEeIIeHUH 3a/ay.
Brnaners noHsTHeM cpeiHel TMHUU TPEYroJbHUKA U TPANelu, IPUMEHATh UX CBOWCTBA MPU PELICHUU
reomerpruueckux 3aaad. [lonp3zoBarbest TeopeMoi daneca u TeopeMoid 0 MPOMOPIUUOHATIBHBIX OTPE3Kax,
MIPUMEHSTH UX JIJIS1 pelICHHUS MPaKTUYECKUX 3a/1a4.

[IpuMeHsTh NPU3HAKY [10100US TPEYTOJIbHUKOB B PEIICHUH F€OMETPHUUECKUX 3a/1a4.

[Tonb3oBatbest Teopemoit [ludaropa ans pemieHuss reOMETPUYECKUX U MpakTHUUeCKuX 3amad. CTpouTh
MaTeMaTHYECKYI0 MOJENb B MPAKTUYECKUX 33/1a4aX, CaMOCTOATEIbHO MPOBOJUTH YEPTEXK U HAXOAUTH
COOTBETCTBYIOIIUE JAJTUHBI.

Bnagers moOHATHSAMH CHHYCA, KOCHHYCAa W TaHIME€HCAa OCTPOrO yriia MpsSMOYroJIbHOTO TPEYroJbHUKA.
[Tonb30BaThCst STUMU MOHATUSAMU JJIS1 PELICHUS MPAKTUYECKUX 3a]1a4.

Boruncnsate (pa3nuyHbIMU Ccrioco0aMu) IUIOIIAAL TPEYrOJbHUKA U TUIOMIAAN MHOTOYTOJBHBIX (DUTYp
(MomB3ysch, TA€ HEOOXOIUMO, KaIbKyIsITOpoM). IIpUMEHATh MOJy4YeHHBIE YMEHUS B MPAKTUYECKUX
3a/1avax.

Brnagerp MoHATHUSMHU BIUCAHHOTO U IIEHTPAIBHOTO YIJia, UCHOJB30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX,
yriaax MexAy XopaamMu (CeKyllMMH) M Yrie MeXAy KacaTelbHOW U XOpAOH NpU pelleHUuu
reOMEeTPHYECKUX 3a/1a4.

Bnagerp mOHATHEM  OMHCAHHOTO  YETHIPEXYTOJNbHUKA, TMPHUMEHSITh CBOWCTBA  OMHCAHHOTO
YEeThIPEXYroJbHUKA NP PEIICHUN 33]ad.

[TpuMeHSTh MOTyYeHHbIE 3HAHUS Ha MPAKTUKE - CTPOUTh MaTEMAaTUYECKUE MOJIEIH TS 33a/1a4 pealbHOU
KU3HU W TPOBOJUTH COOTBETCTBYIOIIWE BBHIYHCICHHS C MPUMEHEHHEM MOJO00HS U TPUTOHOMETPUU
(MomB3ysICh, TA€ HEOOX0UMO, KABKYIATOPOM).

K KOHIly 00y4yeHus B 9 kiiacce.



3HaTh TPUTOHOMETPHUYECKUE (DYHKIIUU OCTPBIX YIIIOB, HAXOAUTH C UX MOMOIIBIO PA3JIIMYHBIE JIEMEHTHI
IIPSIMOYTOJIBHOTO TPEYTroJbHUKA ("'pellieHne NpsIMOYroJIbHbIX TPeYrojapHuKoB"). Haxoauts (¢ nomoripro
KaJbKYJISITOPA) ATMHBI U YIIIbI JUIS HeTaOMMYHBIX 3HAYESHUH.

[Tonme30oBaTbecs  (GopMylaMH TPUBEIACHUS M OCHOBHBIM TPHUTOHOMETPHUECKHUM TOXIECTBOM IS
HAaXO0XAEHUS COOTHOLIEHUIN MEXTy TPUTOHOMETPUUECKUMU BEITMUMHAMHU.

Hcnosb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISl HAX0XKACHUS Pa3IMUYHbIX JIEMEHTOB TPEYroJIbHUKA
("perreHue TpeyroJbHUKOB"), MPUMEHTH UX MPU PELICHUH F€OMETPUUECKUX 3aa4.

Brnanets mnonstHsMu mnpeoOpazoBaHHs TMOAO0OWSA, COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX (UIyp.
[Tone30BaThCs CBOMCTBAMU 101001 IPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIIATD JJIMHBI M HAXOAUTH YTIIbI
y noaoOHbIX ¢uryp. I[IpumeHars cBoiicTBa MOA0OHMS B MPAKTUYECKUX 3a/ladyax. YMETb MPHBOIHUTH
IIPUMEPHI OA0OHBIX (PUTYp B OKPYKAIOLIEM MUPE.

[Tonb3oBaTbcst TEOpEeMaMy O MPOU3BENEHUU OTPE3KOB XOP[, O MPOU3BEACHUU OTPE3KOB CEKYLIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonb3oBaTbcsl BEKTOpaMU, MOHUMATh UX T'€OMETPUYECKUH MU (PU3MUECKUN CMBICH, MPUMEHSATh UX B
pELIEeHUH TeOMETpUUYECKUX U (pu3nmueckux 3ajgad. [IpuMeHsTh cKansipHOE MPOU3BENIEHUE BEKTOPOB IS
HaXO0XACHHUS JUIMH U YIJIOB.

[Tonb30BaThcsi METOJIOM KOOpPJAMHAT Ha IJIOCKOCTH, NMPUMEHSTh €ro B PEIICHUH T€OMETPUUYECKUX U
MPaKTUYECKUX 3a]au.

Bnaners NOHATUSMH IPABUJILHOTO MHOTOYTOJIbHUKA, [UIMHBI OKPYXKHOCTH, JUIMHBI TYyT'U OKPYXHOCTU U
paivaHHON Mepbl yrja, yMeTh BBIYHMCIATH IUIOWAAb Kpyra U ero yactei. [IpumeHSTh mosydeHHbIE
YMEHHMS B IPAaKTUYECKUX 3a/1adax.

Haxonuth ocu (MM UEHTPHI) CUMMETPUH (GUTYpP, TPUMEHSATh JBMKEHHS TUIOCKOCTH B MPOCTEHIINX
ClIydasx.

[IpuMeHTh NOTydYeHHbIE 3HAHUS Ha MPAKTHUKE - CTPOUTh MaTeMaTUYECKUEe MOJIEH IS 3a/1a4 peabHOU
YKU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCIIEHUS C IPUMEHEHUEM NOJI00US U TPUTOHOMETPUUECKUX
GbyHKIMH (TTOTB3YSICH, T/Ie HEOOX0IUMO, KATBKYISITOPOM).



TemaTuueckoe IJIAHUPOBAHMUE C ONIPEACTICHUEM OCHOBHBIX BUIOB y‘lCﬁHOﬁ ACATCJIBbHOCTH

7 Kjaace
HanmenoBan | Konuue
ue paszgena CTBO Conepxxanue OcHOBHBIE BU/IbI Y4€OHON JIEATEIHHOCTH
4acoB
IIpocte 14 [Ipocrenmme reomerpudeckue | PopmMynMpoBaTh OCHOBHBIE MOHATHSA W ompenencHus. Pacno3HaBaTe H3y4eHHBIE
nmue OOBEKTHI. MHOroyrojapHHK, | TeOMeTpUYeckue (GUrypsl, ONPEAETSATh WX B3aWUMHOE pACIOJIO0KECHHE, BBITOIHATH
T€OMETPHUYECK JIOMaHasl. CMmexHble U | 4epTE€xX IO YCIOBHIO 3anaud. [IpoBoauTh IpocTedIne MOCTPOCHMS C IMOMOIIBIO
ue ¢Gurypsl u BEpTUKaIbHbIE yribl. PaboTa ¢ | HupKyns u JuHeHkH. M3MepsaTh TUHEHHbIE U YITIOBbIE BEITUYMHBI FEOMETPUUECKUX U
UX CBOMCTBA. MPOCTENIINMU yepTeKaMHU. | IPaKTUYECKUX OO0bEeKTOB. Ompenenarbh «Ha TJa3» pa3Mepbl peajbHbIX OOBEKTOB,
N3mepenue N3mepenue JIMHENHBIX U | IPOBOJUTH TpyOyIO0 OIIEHKY HX pa3MepoB. PemaTh 3agaun Ha BBIYMCICHHE JUIMH
T€OMETPHUUYECK YIJIOBBIX BEJIWYMH, BBIYMCIICHHE | OTPE3KOB W BEJIWYMH YIJOB. Pemare 3agaun Ha B3aUMHOE PACIIOJIOKEHHE
WX BEJIUYNH OTPE3KOB U yIJIOB reomerpuueckux ¢uryp. [IpoBoauTh KiaccuPUKanuio yrioB, BIYUCIATH JTUHEHHbIE
U YIJOBbI€ BEIUYMHBI, MPOBOJUTH HEOOXOIMMBbIE IOKa3aTeNIbHbIE DPACCYXKICHHUS.
3HAKOMHUTBCS C UCTOPHUEN pa3BUTHUS TEOMETPHUH
TpeyrosbHUKN 22 [TonsaTne 0 paBHbIX | Pacrio3HaBaTh mapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX YEpTexkax (C yKa3aHHEM
TPEYroJIbHUKaX M IEpBUYHBIC | IPU3HAKOB). BBIBOOUTH ciencTBUA (PaBEHCTB COOTBETCTBYIOLIUX JJIEMEHTOB) H3
IIPEICTABICHUSI O  PaBHBIX | PABEHCTB  TPEYTrOJBHUKOB. DOpMyIMpOBaTH  ONPEACICHHUS:  OCTPOYrOJBHOTO,
¢burypax. Tpu IIPU3HAKA | TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOT O, pPaBHOOEAPEHHOTO, PaBHOCTOPOHHETO
paBeHCTBa TPEYTOJIbHUKOB. | TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIUAaHbl TPEYroJbHHUKA; CEPEIUHHOIO
[IpuzHaku paBEHCTBA | NEPIECHAUKYJAPA OTPE3Ka; IEpPUMETpa TpeyrojbHUKa. POopMynMpoBaTh CBOMCTBA U
IIPSIMOYTOJIBHBIX IPU3HAKU PABHOOEAPEHHOIO TpeyroyibHuKa. CTPOUTH UYEpTEXH, pellaTh 3aJadd C
TPEYTOJIbHUKOB. CBOMCTBO | IOMOILBIO HAXOXKIEHUS PABHBIX TPEYrOJBHUKOB. [IpUMEHATH NpU3HAKU paBEHCTBA
MeEIUaHbI IPSIMOYTOJIBHOTO | MPSIMOYI'OJIBHBIX TPEYTOJIBHUKOB B 3aj1a4ax. Vcnop3oBaTh HUGPOBBIE PECypChl IS
TPEyroJIbHUKa, MPOBEAEHHON K | MCCIEOBaHMs CBOMCTB H3ydaeMbIX (uryp. 3HaKOMUTBCS C HCTOpUEH pa3BUTHS
runoTenyse. PaBHoOeipeHHbIE U | TEOMETPHU
PaBHOCTOPOHHUE TPEYTOJIbHUKH.
IIpuznaku 51 CBOMCTBa
pPaBHOOEIPEHHOTO
TpeyroibHuka. HepaBeHcrBa B
FeOMETPHUH. IIpssMOYrOJIBHBIN
TPEYTrOJbHUK C yriaom B 30°
[TapamienbHbI 14 [TapamniensHble  npsmele, uX | PopMynMpOBaTh IOHATHUE MAPAUICIBHBIX MPAMBIX, HAXOAUTh IPAKTUYECKUE
e IIpsIMBIE, cBoiictBa. Hakpect nexamue, | npumepsl. M3yuaTh  cBOHCTBAa  YIjoB, O0Opa3OBaHHBIX MpU  MEpECeUCHHUH




CyMMa  YIJOB
TPEYroJbHUKA

COOTBCTCTBCHHBIC n

OJTHOCTOPOHHHE YIJIBI,
o0pa3oBaHHbBIE npu
Hepece4eHNH napajuieIbHBIX
npsiMbix — cekymieit). [IpusnHak

NapaJJIEIbHOCTH IPSIMBIX 4epe3
PaBEHCTBO PacCTOSHUM OT TOYEK
OJHOW TPSIMOM OO BTOPOU
MPSIMOH. Cymma YIJI0B
TPEyroJbHUKA. BHEmHue yrisl
TPEYroJIbHUKA

HapaJuleIbHbIX MIPSAMBIX ceKylen. [IpoBoauTh 10Ka3aTeNbCTBA NAPAIIEIBHOCTH IBYX
IPSIMBIX C IOMOUIBIO YIJI0B, 0OpPa30BaHHBIX NP NEPECEUEHUH ITUX MPSIMBIX TPEThEH
IpsAMOM. BBIYMCIATE CyMMy YIVIOB TPEYrOJbHHKA W MHOIOYyrosibHuka. Haxomuts
YHUCIOBbIE ¥ OyKBEHHBbIC 3HAYCHHUS YIIIOB B T'EOMETPUYECKMX 3aJadyax C
UCIIOJIb30BAHUEM TEOPEM O CYMME YIJIOB TpPEYrOJIbBHMKA M MHOIOYT'OJIBHHKA.
3HAKOMMTBCS C UCTOPUEN pa3BUTHUS T€OMETPUN

OKpyXHOCTb U
KPYT.

I'eomeTrpuueck
W€ TIOCTPOCHUS

OKpyXHOCTb, XOpJia U JUAMETP
nx cBoiictBa. KacarempHas k
OKPY>KHOCTH. OKpyXHOCTB,
BnucaHHas B yrod. [lonsatue o
I'MT, npumeHeHue B 3adadax.
buccekTprica W  cepeIWHHBIN

DopMyIHpOBaTh ONPEACICHUS: OKPYKHOCTH, XOpAbI, AUaMETpa M KacaTeJIbHOW K
OKpYXHOCTH. M3yuaTe MX CBONCTBa, MpU3HAKH, CTPOUTH depTexu. Mccimenosars, B
TOM YHCJIE UCHOJB3YsI LU(PPOBBIE PECYPCHI: OKPYKHOCTh, BIUCAHHYIO B YTOJ; LIEHTP
OKPYXHOCTH, BIINCAHHOW B yroJI; PABEHCTBO OTPE3KOB KacaTelbHbIX. Vcrosb30BaTh
meton ['MT nmns moka3aTenbCcTBa TEOPEM O TMEepeceYeHHH OWCCEeKTpUC YIiIoB
TPEYroJIbHUKA W CEPEIMHHBIX MEPIEHANKYIIPOB K CTOPOHAM TPEYTOJbHHUKA C

14 MEePICHANKYIISIP kak | nomompbio I'MT. OBnaneBaTh MOHATUSAMH BIHCAHHOW M OMUCAHHON OKPYKHOCTEU

F€OMETPUYECKHE MECTa TOYEK. | TPEYTOJbHUKA, HAXOAUTh LIEHTPBI 3TUX OKPYKHOCTEW. Pemate OCHOBHBIE 3a7a4n HA
OKpyXHOCTb, OITMCAaHHAsA OKOJIO | IOCTPOEHHUE: yIjia, PAaBHOTO JaHHOMY; CEPEAUHHOIO MEPHEHIUKYISpa JTaHHOIO
TPEYrOJbHUKA. OKpy»XHOCTb, | OTpe3Ka; MPAMOM, MPOXOAAIIEH Yepe3 NaHHYI0 TOUKY W MEPIECHIAUKYISIPHON JaHHON
BIIUCAHHAs B  TPEYroOJIbHUK. | MPSMOM; OMCCEKTPUCHI JAHHOTO Yyrja; TPEYrOJIbHUKOB IO PA3IUYHBIM 3JIEMEHTAM.
[Ipocreitmme 3a71a4u Ha | 3HAKOMUTBCA C UCTOPUEH pa3BUTHSI TEOMETPUU
IIOCTPOEHHUE

[ToBTOpEHwUE, [loBropenue u  0600menue | PemaTts 3agaun Ha MOBTOpPEHHE, WUTIOCTPUPYIOLIUE CBS3H MEXIY pPa3IMYHBIMU

00o001IeHNe 4 OCHOBHBIX TNOHSTHUH M METOJOB | YaCTSMH Kypca

3HAHUU Kypca 7 Kiacca

Bcero

68 uacos




8 kiacce

Konnue
HaumenoBanue o
Ne CTBO Conepxanue OcHoBHbIE BU/IbI YUEOHOH AEATEIBHOCTU
paszena
4acoB
1. | YeThlpéxyromibH [Tapannenorpamm, ero nNpu3HaKu N300paxkaTe 1 HAXOAUTh HA YEPTEKAX YETHIPEXYTOJbHUKU PA3HBIX BUIOB
WKH u cBoiictBa. YacTHble ciaydyad | M UX  2neMeHThl. DopMynupoBaTh  ONpENENICHUs:  Iapajjiesiorpamma,
rapajuieJIoOrpaMMOB OpsIMOYroJIbHMKa, pomOa, KBajpara, Tpamenuu, paBHOOOKOW Tpameuuu,
(IpAMOYTOJIbHUK, poMO, | IpsIMOYroJIbHOM Tparnenuu. Jloka3biBaTh W UCHOJIb30BaTh IPU PEIICHUU 3aj]ad
12 KBajpaT), MX T[pPU3HAKM U | IPU3HAKU U CBOICTBA: Mapajuiesiorpamma, MpsiMOyrojibHHKa, poMmOa, KBajapaTa,
CBOWCTBA. Tpanenus. | Tpanenuu, paBHOOOKOW Tpameuuu, NpSAMOYTroiabHOW Tpaneuuu. [IpumeHsTH
PaBHOOOKass W mMpsAMOYrosibHasi | METOJI YIBOEHUS MeIuaHbl TpeyrojbHUKa. lcronb30BaTh HU(POBBIE pecypchl
Tpanenuu. MeToa  yIABOEHUS | Ui MCCIEJOBAaHUS CBOWCTB HM3y4aeMbIX (UTYp. 3HAKOMHUTBCS C HUCTOpUEH
MeUaHBbl. lenTpanpHas | pa3BUTHS TEOMETPUHU
CUMMETpUS
2. Teopema Teopema danieca u Teopema o [IpoBOIUTh TMOCTPOEHUS € TIOMOIIBIO ULHMPKYJAs W JIMHEWKH C
Paneca u MPONOPLUUOHANBHBIX OTpE3Kax. | UCIoJIb30BaHue TeopeMbl danmeca U TeOpeMbl O MPONOPLUUOHAIBHBIX OTpE3Kax,
Teopema 0 CpenHsisi THUHUA TPEYrOJbHHUKA. | CTPOUTH YETBEPTHIA MPOMOPLMOHAIBHBIN OTpe30K. [IpoBOAMTE M0Ka3aTEIHCTBO
MIPONOPLUHOHATb Tpanenusi, €€ cpeaHsss JIUHUA. | TOTO, YTO MEIUAHBI TPEYrOJIbHUKA MEPECEKAOTCS B OJHOM TOYKE, U HAXOJUTh
HBIX OTpE3KaX, [IponopuroHanbHble  OTPE3KH. | CBA3b C LIEHTPOM MAacCC, HaXOAUTh OTHOIIEHHE, B KOTOPOM MEAHMAHBI AEIATCA
oA00HbIE Lentp Macc B TpeyrojbHHKE. | TOUKOM HX nepecedeHus. HaxoauTb mogoOHBIE TPEYroJIbHUKH Ha TOTOBBIX
TPEYrOJIbHUKH 15 [TogoGHble TpeyroapHUKUA. TpH | UepTekax ¢ yKa3aHHEM COOTBETCTBYIOIIUX MPHU3HAKOB mojo0us. Pemars 3amaun
IpU3HAKa nonobus | Ha TOJO0OHBIE TPEYrOJbHUKUA C MOMOIIBIO CAMOCTOSITEILHOIO MOCTPOCHUS
TpeyroabHUKOB.  [IpuMeHeHue | uepTesked U HaXOXKACHUA  MOJOOHBIX  TpeyrosbHUKOB.  [IpoBOIuTH
noaoous npu pellleHuy | AoKa3aTellbCTBa C HCIOJB30BaHUEM MpPHU3HAKOB mon00us. Jloka3piBaTh TpHU
PaKTUYECKUX 3a]a4 npu3HaKka MoA00Ms TpPEeyroibHUKOB. [IpUMEHATh MOMydYeHHbIE 3HAHUA TPU
pPELIEHUU TeOMETPUYECKUX M IPAKTUYECKUX 3aJad. 3HAKOMUTHCA C HCTOpUEH
pa3BUTHUS TEOMETPUU
3. [Tnomane. CaoiicTBa JI01AaAe OBnazeBaTh MEPBUYHBIMU MIPEICTABICHUSIMH 00 00IIel Teopuu IIIOIaIn
Haxoxnenune F€OMETPUUECKUX ¢buryp. | (Mmepsl), popMynupoBaTh CBOICTBA IUIOIIAIN, BBISCHITh UX HATJSAHBINA CMBICI.
JIomaaen 14 Dopmynbl JUTSt riomany | BeiBoauTh Gopmysbl MIOMAAN MapaiieiorpaMMa, TPEYyroibHUKA, TPANEIuH U3
TPEYrOJIbHUKOB TPEYroJbHUKA, dopMynel  TIOMAAM TOPSIMOYroJibHUKa (KBampara). BeiBoauth  GdopMymbl
u napajjiejorpaMma, — TpPanelyHy. | IIONIAJAH BBIMYKIOTO YEThIPEXYTrOJIbHUKA YEPE3 TUArOHAIU U YTroJl MEXAY HUMH.




MHOTOYT'OJIBHBIX Brruncinenue wiomaned | Haxoqute 1omamu  ¢uryp, u300paXEHHBIX Ha  KiIeT4arod  Oymare,
buryp. cnoxHbIXx  Quryp. [lnomanm | mcrmonp3oBaTh pa3doWeHWe QUTYphl HAa 4YacTH W JocCTpauBaHue. Pa30uparhb
[Inomann ¢uryp Ha KIeTyaTod Oymare. | mpUMephl  WCIOJB30BAHWS  BCIOMOTATENBHON  IIIOHIAnM  JUISL  pEIICHUs
10100HBIX [Tnomamyn momOOHBIX  GUTYp. | TeOMETpHUECKUX 3amad. Haxomute tuomaau monoOHBIX (uryp. Beruaucisars
buryp 3anaun c MPaKTUYECKUM | IUIOIIAM PA3IUYHbIX MHOTIOYroJIbHBIX (Quryp. Pemats 3ajgaunm Ha miomangs ¢

coaepxkaHueM. Perienne 3a1a4 ¢ | IPakKTUYECKUM COIEPKAHUEM.

IIOMOIIIBIO MeToaa

BCIIOMOTaTEIbHON IIJIOIIAIN
Teopema Teopema Iludaropa, u eé Joxa3piBaTth TeopeMmy Iludaropa, ucnonap3oBaTh €€ B NPAKTUYECKHX
[Mudaropa u IIPUMEHEHHE. Omnpenenenue | BeIYUcIeHUsIX. POpMyIUpPOBATh ONpEAENeHUS] TPUTOHOMETPUUECKUX (GYHKIUI

HayaJia

TPUTOHOMETPUUECKUX (PYHKUIUN

OCTPOTO yIja, MPOBEPATh MUX KOPPEKTHOCThb. BBIBOIUTH TPUTOHOMETPHUUYECKHE

TPUTOHOMETPUU OCTPOr0 yrjia MPSAMOYTOJBHOTO | COOTHOIIEHHUS B IPSMOYTOJIBHOM TpeyroibHuke. McciaenoBaTh COOTHOIIEHUS
10 TPEYroJIbHUKA, MEXy CTOPOHAMH B IPSIMOYTOJIBHBIX TPEYTrOJIbHUKAX ¢ yriiamu B 45° u 45°; 30°
TPUTOHOMETPUYECKUE u 60°. Vcnonb3oBath GOpMyibl MPUBEACHHUSI 1 OCHOBHOE TPUTOHOMETPUUYECKOE
COOTHOILIEHUS B | TOXKIECTBO MJIS1 HAxXOXICHHUS COOTHOLICHHH MEXAY TPUTOHOMETPHYECKUMHU
IPSIMOYTOJIbHOM TPEYrOJIbHUKE. | QYHKIUAMHU pa3IMYHBIX OCTPBIX YIVIOB. lIpMMEHATh MONydeHHbIE 3HAHUA U
OCHOBHOE TPUTOHOMETPUYECKOE | YMEHUS NIPU PEIICHUHU MPAKTUYECKUX 3a/1a4. 3HAKOMUTBCS C UCTOPUEH pa3BUTHSA
TOKJECTBO TeOMETPUHU
Vel B BnucanHble ©  1EHTpaibHbIE @opMynMpOBaTh OCHOBHBIE ONPEACIECHUS, CBA3AHHBIC C YIIIAMU B KpYre
OKPY>KHOCTH. YIJIbI, YTOJI MEXy KacaTelbHOM | (BIMCAHHBIA Yroi, LeHTpaapHbI yros1). HaxoauTe BHUCAHHBIE —YIIBL,
Bnucanneie u U XOpmoW. VYriuel  MEKIy | ONMparoIIMecs Ha OJHY Iyry, BBIYMCIATH YIJIbl € IIOMOLIBIO TEOPEMBI O
OIIMCAHHBIE XOpAaMH u CEKYIUMMHU. | BIIUCAHHBIX YIJIaX, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
YETBIPEXYTOJIbH Brucanuble M omnMcaHHbIE | IEHTpadbHOM yrie. McciaenoBarb, B TOM 4YHCIE€ C IOMOIIBIO LHM(POBBIX
UKH. YETBIPEXYTOJIBHUKH, UX | pecypcoB, BIMCAHHbIE U ONMCAHHBIE YETHIPEXYTOJIBHUKH, BBIBOAUTH UX CBOMCTBA
Kacarenbusle k 13 IIPU3HAKU u CBOWCTBA. | U IpU3HAKU. Vcronbp30BaTh 3TU CBOMCTBA U NIPU3HAKY IIPU PEILIEHUH 3a1a4.
OKPY>KHOCTH. [Ipumenenne 3TUX CBOMCTB IpU
Kacanne peleHnn IrE€OMETPUYECKUX
OKPYKHOCTEHN 3a1a4. BzaumHoe pacnosoxenue
JIBYX  OKpYXHOCTeH, oOume
KacaTeJbHBbIE. Kacanne
OKPY>KHOCTEH
IToBTOpEHME, 4 [ToBTOpeHune OCHOBHBIX Pemare 3amayM Ha TIOBTOpPEHHE, WIIIOCTPUPYIOLIUE CBSA3U MEKIY




00001enne

MOHATUI U METOJIOB KYpCOB 7 U

Pa3JIMYHBIMU 4aCTIMU Kypca

3HAHUHN 8 Kimaccos, 0000IIIeHIE 3HAHUI
Bcero 68 gacoB
9 kJacc
Konunue
HaumenoBanue N
No CTBO Conepxanue OcHOBHBIE BU/JIbI YI€OHOU NEATETHHOCTH
pasnena HACOB
1. Tpuronomerpus. Onpenenenne DopMyIMPOBATH OIPEIEICHHS] TPUTOHOMETPUYECKUX (PYHKUIUN TYIBIX
Teopemsr TPUTOHOMETPUYECKUX (YHKIIUN | 1 TPSIMBIX YIiI0oB. BBIBOIUTH TeOpeMy KOCHHYCOB W TEOPEMY CHHYCOB (C
KOCHHYCOB 41 yriaoB ot 0° 1o 180°. dopMysibl | PAANyCOM ONMCAHHOM OKPYXKHOCTH). BeIBOIMTL (OPMYINEI IS BBIYMCIECHUS
CHUHYCOB. 16 NpUBEIEHMUS. Teopema | TUIOMIAEH € MCIOJIL30BAHMEM TEOPEM TPUTOHOMETpUH ((popmyna IIIOmaIH
Pewrenne KOCHHYCOB, TEOPEMa CHHYCOB. | TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI M YTOJ MEXKIy HUMH, (opMyla IIIOIaau
TPEYrOJIbHUKOB Pewmenne TPEYrOJILHUKOB. | YETBIDEXYTOJIbHUKA 4Y€Pe3 €ro JUaroHalld M yroJ Mexay HMMH). Pemars
[TpakTuyeckoe NpUMEHEHHE | TPEYTOJIbHUKM. Penats NMpakTU4ecKue 3aiavd, CBOIAIIMECS K HAaXOXKICHUIO
JIOKa3aHHBIX TEOPEM Pa3JINYHBIX AIEMEHTOB TPEYTOJIbHUKA
2. [IpeoGpaszoBanue [TonsiTne o mnpeoOpazoBaHUU OcBauBarh moHsATHE TMpeoOpa3oBanus nonodus. HccienoBath
noaoous. noao6us. CoOTBETCTBEHHBIC | OTHOLICHUE JIMHEWHBIX 3J€MEHTOB (GUryp Mpu MpeoOpa3zoBaHUM MOJO0US.
Mertpuueckue 3JIeMEHThl MoA00HBIX (uryp. | HaxonuTe npumMepsl mogo0us B OKpyKarolel 1edcTBUTEILHOCTH. BhIBOAUTH
COOTHOIIEHUS B Teopema O  NIPOU3BEIECHUU | METPUUYECKUE COOTHOLIECHHUS MEXAY OTpe3KaMU XOpJH, CEeKyIIMX u
OKPYXHOCTH 10 OTPE3KOB  XOpZ, TeopeMa O | KacaTeldbHBIX C HCIOJb30BAHMEM BIUCAHHBIX YIJIOB U HOJOOHBIX
IPOU3BEJICHUN OTPE3KOB | TPEYrOJbHUKOB. Pemare reoMerpuyeckue 3aJadyd M 3a7auyd W3 peanbHOM
CEKYyIMX, TeopeMa O KBaJApaTe | >KU3HH C UCTOJIb30BaHUEM MMOJOOHBIX TPEYTOJIbHUKOB
kKacarenbHOU. [IpuMeHeHune B
peLIeHUN F€OMETPUUECKHUX
3a1a4
3. BexkTopsl Onpenenenue BEKTOPOB, Hcnonp3oBaTh BEKTOPbl Kak HaIpaBICHHBIE OTPE3KH, HCCIEI0BATh
12 CJIO’KEHUE u BBIYMTAHUE | TeOMETpUUeCKUil (mepeMertienrne) u (pusmdeckuii (Cuina) CMBICIBI BEKTOPOB.
BEKTOPOB, YMHOXEHHE BEKTOpa | 3HATh ONpPEAEICHUS CYMMbl M Pa3HOCTH BEKTOPOB, YMHOKEHHS BEKTOpa Ha
Ha yucno. Dusnyeckwii W | YUCIO, UCCIENOBATh T'E€OMETPUYECKHH ¥ (QU3WYECKHl CMBICIBI ITHX




reOMETPUYECKUI CMBICH
BEKTOpOB. Pa3noxenue BekTopa
0 JBYM  HEKOJUIMHEAPHBIM
BEKTOPaM. KoopanHatsr
BEKTOpa. CkansipHoe
MIPOU3BEJICHUE BEKTOPOB, €ro
MPUMEHEHHE JJIs HaXOXKICHUS
JUIMH ¥ yriioB. Pemenue 3agad ¢
IIOMOIIIBIO BEKTOPOB.
[IpumeHneHre  BEKTOPOB 1A
peuieHus 3a1a4 GU3NKu

onepanuii. Pemars reomerpudeckue 3amadd ¢ UCIOJIB30BAHUEM BEKTOPOB.
PacknanpiBate BEKTOp IO IBYM HEKOJUIMHEAPHBIM BeKTOpaMm. lMcmnoiab30BarTh
CKAJSIPHOE IPOU3BEJICHUE BEKTOPOB, BBIBOJWTH €r0 OCHOBHBIE CBOWCTBA.
Bpluncnate cymMMy, pasHOCTb M CKaJsIpHOE IIPOU3BEICHUE BEKTOPOB B
KoopauHaTax. [I[pumMeHsATh CKaJsIpHOE IPOU3BEICHUE Ul HAXOXKACHUS JJIMH U
yIJIOB

JexapToBbl
KOOPpAWHATBI Ha
MJI0CKOCTH

JlexapToBBl KOOPAMHATHI
TOYEK Ha MJIOCKOCTH.
VYpaBHeHue npsaMoil. YpaBHeHUe
OKPY>KHOCTH. Koopaunatst
TOYEK [IepECEUCHUS
OKPY)KHOCTH M Tpsamoil. Meron
KOOpAMHAT  INpU  PELICHHUH
F€OMETPUYECKHUX 3azady,
IPaKTUYECKUX 3a]a4

OcBauBaTh  NOHATHE  NPSIMOYTOJIBHOM  CHCTEMBI  KOOPJWHAT,
JCKApTOBBIX KoopauHat TOYKH. BI)IBOJII/ITI) YpaBHCHUEC HpﬂMOﬁ u
OKPYXHOCTH. BBI)IGJ'IS[TB MOJIHEIN KBaapaT I HaXOXACHUA HCHTPAa U paJguyca
OKpPY)KHOCTH Mo e€ ypaBHeHHIO. Pemarh 3aauyud Ha HaxO0XJACHHE TOUYEK
nepecedeHrsl MPSIMBIX U OKPYXHOCTEH C MOMOIIbI0 METoJa KOOPAMHAT.
Hcnons30BaTh CBOWCTBA YrioBOTrO KOA(PGHUIIMEHTA TPSMON MPU PEIICHUH
3aja4, JUIs OMpeeNieHus] pacrhojoKeHus npsMoil. IIpuMeHsATs KOOpIuHATHI
OpU PEIICHUHd TEeOMETPUYECKHX M MPAKTUYEeCKUX 3a/ay, Ui MOCTPOCHHS
MaTEeMaTHYECKUX MOJIeNed pealbHbIX 3a7ad («METOJ  KOOpIUHATY).
[Tonb30BaTbes 1711 TOCTPOEHUS U HCCIENOBAaHUNA HU(PPOBBIMH PECypCaMH.
3HAKOMUTBHCS C UCTOPHEH pa3BUTHS F€OMETPHUHU

[IpaBunbHbIC
MHOTOYTOJIbHUKHU.
JnnHa
OKPYXHOCTH H
IJIOIIAb  KpyTa.
Brruucnenue
miIomaaei

IIpaBunbHBIE MHOTOYIOJIBHUKH.
Yucno m. JlnmMHA OKPYXHOCTH,
Oyru OKpyXHocTU. Panuannas
mepa yria. [lmomans kpyra,
CEKTOpa, CETMEHTa

@®opMynupoBaTh  ONpENENEHUE NPAaBUIbHBIX  MHOI'OYI'OJBHUKOB,
HaXoIUTb MX 3jeMeHThl. [lonb30BaThCs MOHATHEM JUIMHBI OKPY)KHOCTH,
BBEJIEHHBIM C IOMOILBIO IPABUIBHBIX MHOI'OYI'OJbHUKOB, ONPENENIATh YUCIO
T, JUIMHY AYTH U paJuaHHyio Mepy yria. [IpoBonuTs nepexoa oT paguaHHON
MEpBI yIiia K rpaJlycHOM u Hao60poT. OnpenensaTh miouaas Kpyra. BelBoaurs
dopmynbl (B TpadyCHOM M paJuaHHOM Mepe) Ul JUIMH JYyT, IUIomaaei
CEeKTOPOB M CETMEHTOB. Bplumciate miomaau ¢Guryp, BKIIOYAIOLIUX
JIEMEHTHI OKPY)XXHOCTH (Kpyra). HaxonuTh miomanu B 3ajayax peaybHOM
KHU3HU

JIBUkeHuUst

Ilonsatue 0 JABHOKCHHUH

P 336I/IpaTL IIPpUMCPBI, HWJUIFOCTPUPYIOIIUC  TIOHATUA  OBHUKCHUS.




IIOCKOCTH IIJIOCKOCTH. [TapannensHbiii | DopMynMpoOBaTh OMPEACIICHUS NapaJLIEIbHOTO MEPEHOCA, TOBOPOTA U OCEBOM
nepeHoc, nopopot [Ipumenenue | cuMMmerpu. BbIBOAMTH HMX CBOICTBA, HAXOIUTh HEMOJBUKHBIE TOUKH.
[IpU PELICHUH 3a1a4 HaxomuTe meHTpbl M ocu cuMMeTpuil mnpoctedmmx ¢uryp. I[IpumeHsTH
NapajuleIbHbIM IEPEHOC U CUMMETPUIO IIPU PELICHUHM F'€OMETPUUYECKUX 3a]a4
(pa3bupars mpumepsl). Mcmonap3oBaTh i TMOCTPOCHUS W MCCIEIOBAHUMN

1 (pOBbIE PECYPCHI
[ToBTOpEHME, [ToBTOpEHUE OCHOBHBIX OnepupoBaTb  NOHATUAMHU:  (Qurypa, TOuKa, MpsAMas, yro,
o0o0u1eHue, MOHATUN W METOJOB KypcoB 7—9 | MHOTOYrOJIbHHUK, pPaBHOOCIPEHHBII W PAaBHOCTOPOHHHH TPEYTOJIbHUKH,
CUCTeMAaTH3aIus KJIaCCOB, 000011eHNe U | IpSAMOYIOJIbHBII  TpEyroJIbHWK, MeauaHa, OHCCeKTpuca U BbICOTA
3HaHUU cUCTeMaTH3aIus 3HAHUU. | TPEYroJIbHUKA, MapajiieIorpaMM, poMO, IPSIMOYTOJIbHUK, KBAJpaT, TParelus;

[Ipocrenmme reoMeTpuyeCcKue
¢burypsl W HUX  CBOICTBa.
N3mepenune F€OMETPUYECKHUX
BEJIMYMH. TpeyronbHUKH.
[TapannensHbie u
NEPNECHIUKYISIPHBIE  TIPSMBIE.
OKpYXHOCTh u KpYT.
['eoMeTpuueckue MOCTPOCHUA.
Vbl B OKPYKHOCTH.
BnucanHble W ONMCaHHBIC
OKPY’>KHOCTH MHOT'OYTOJIbHUKOB.

[Ipsmas u OKPY>KHOCTb.
YeThIpEXYTrOIbHUKH.
Brnucannble W omucaHHbIC

YCTBIPCXYI'OJIbHUKH. TeopeMa

[Tudaropa u Havayia
TPUTOHOMETPHH. Pemenne
o0mmx TPEYroJIbHUKOB.
[IpaBuabHBIE MHOTOYTOJIBHUKH.
[IpeoOpazoBanusi  MIOCKOCTH.
JIBOKEHMSL. [TonoOwue.

Cummerpust. [Tnomanp.

OKPY)KHOCTb, KacaTellbHas; PaBEHCTBO M M0a00He (QUryp, TpeyroiabHHKOB;
NapajuIeIbHOCTh U MEePHEHAUKYISIPHOCTh MPAMBIX, YIOJ MEXKIY HpPSMbIMHU,
CUMMETpPHUSI OTHOCUTENIBHO TOYKH M MPSIMOMW; JUIMHA, pPAacCTOSHUE, BEIUYUHA
yria, mwiomaas, nepumerp. Mcnonb3osate GopMyIibl: IepUMeTpa U IUIOIAIH
MHOTIOYI'OJIbHUKOB, JUIMHBl OKPYKHOCTM M IJIOHWIagud Kpyra, oObEMa
IPSMOYTOJIBHOTO napajJiesienunea. OmnepupoBatb HOHATHUSMHU:
IPSAMOYTOJIbHAsl CUCTEMAa KOOPAMHAT, BEKTOP; UCIOJIb30BaTh 3TH MOHATHS JUIs
IPEICTaBICHUs JaHHBIX U PELICHUs 3a/1a4, B TOM YHUCIIE U3 JPYruX y4yeOHBIX
npeameroB.  Pemath 3amaum Ha  NOBTOPEHHWE  OCHOBHBIX — IOHSTHH,
WITIOCTPALMIO CBSI3eH MEXy pa3jINYHbIMU 4acTsAMM Kypca. Beibupars meron
JUIs peuleHus 3a1aun. Pemars 3aau U3 NOBCETHEBHOM JKU3HU.




Brruncinenue IUTONIAEH.
[Mnomamn mono0HBIX  (uUTyp.
JlekapToBBI  KOOpDIWHATHI  HA
TUTOCKOCTH.
TUTOCKOCTH

Bexkrops! Ha

Bcero

68 gacos

MoanucaHo undppoBor NOANNCHIO:

MYHNLUWNAJIbBHOE ABTOHOMHOE

OBLLEOBPA3OBATEJIbHOE YYPEXAEHNE
"CPEOHAA OBLLIEOBPA3OBATE/IbHAA LLUKOJTA

Ne 28" I. CbIKTbIBKAPA
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