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I[TOACHUTEJIbHAA 3AIINMCKA

PaGouass mporpamMma 1Mo reoMeTpuu JUisi OOYdYarOUIUXCS C 3aJeprKKOM
ncuxudeckoro passutus (nanee — 3I[IP) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi cocTaBjieHa Ha ocHoBe DenepasbHOIO TOCYAapPCTBEHHOTO
o0Opa3oBaTelbHOrO0 CTaHAapTa OCHOBHOTO obOmero ooOpa3zoBanus (I[lpuxas
MunucrepcrBa npocBenieHus Poccuiickoit @eneparuu ot 31.05.2021 1. Ne 287,
3apeructpupoBaH MuHuctepcTBoM roctulin Poccuiickoit @enepannu 05.07.2021
r., per. Homep — 64101) (manee — ®I'OC O0O0), DenepanbHON aganTUPOBAHHOM
o0pa3oBaTeNbHOM  MPOrpaMMBI  OCHOBHOI'O  OOINEro  oOpa3oBaHUSA IS
OOy4JalIMXCA C OrPAaHMYCHHBIMH BO3MOKHOCTSMH 3/I0pOBbsl  (YTBEpXKACHA
npukazoM MuHHcTepcTBa npocsemienus Poccuiickoit @eneparuu ot 24 HOSIOps
2022 1. Ne 1025), amanTupoBaHHOM OCHOBHOM 00111€00pa30BaTeIbHOM ITPOrpaMMBbl
OCHOBHOTO OO0WIEro oOpa3oBaHUsI OOYYAIOLIUXCS C 3aJEPKKOU IMCUXUUYECKOTO
pazeutust ['bOY CO «ExarepunOyprckas mkona Ne 9», IlpumepHoit paboueit
MPOrpaMMbl OCHOBHOT'O 00111ero o0pazoBaHus «I eomeTpus» (000peHa pernieHueM
dbenepaabHOrO y4eOHO-METOAUYECKOr0 O0BEAMHEHUS MO 00IIeMy 00pa30BaHHUIO
(mpotokod ot 15 centsiopst 2022 r. Ne 6/22). B paboueit nporpaMmme y4TeHbI UJIEU
u mnonoxeHus KoHuenuuu pa3BUTHSA MareMaTUyecKoro oOpa3oBaHUS B
Poccuiickoit @enepanuu.

Henn u3yyeHus1 y4eOHOro Kypca

OO6mue uenn u3ydeHus: ydeOHoro kypca «['eomerpus» mHpeicTaBlIEHBI B
ITOOIT OOO. Onu 3aKIOYAOTCSA, IPEAKIE BCETO B TOM, YTO HA YPOKaxX reOMETpUHr
OOy4aroUMiicsl Y4YUTCS TPOBOAMTH JIOKA3aTEIbHBIE PACCYXKIEHUS, CTPOUTH
JOTMYECKUE YMO3AKIIOUEHHs, JJOKa3blBaTh UCTHUHHBIC YTBEP)KIEHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYNKACHUS «OT POTUBHOTOY», OTJINYATh
CBOWCTBA OT MPU3HAKOB, (HOpPMYIHpPOBaTH OOpaTHbIE YTBEpXKAeHUA. B o0yduenunn
YMEHHUIO PACCYKIaTh COCTOMT BaXHOE BOCIUTATEIIHOE 3HAYEHUE HW3YyUEHUs
reOMETPHUH, IPUCYIIIEe UMEHHO OTE€UEeCTBEHHOW MaTeMaTUYeCKON IIKOJIE.

Bropoli 1enbto H3y4eHHs] TEOMETPUHU SBISETCS MCIIOIb30BAaHUE €€ Kak
MHCTPYMEHTA TMPH PEIICHWH KaK MaTeMaTHYECKHX, TaK M MPaKTHUYECKHX 3ajad,
BCTPEUAIOIIUXCA B  pEalbHOM JKU3HU. OITOMY COOTBETCTBYET BTOpas,
BBIUMCIIUTEIbHAS JIUHUS B M3YYEHUU N€OMETPHUM B IIKoJe. JlJii 3TOro y4HTeNlro
pEeKOMEHJyeTcs  MOAO0MpaTh  3aJaud  I[PaKTUYECKOro  Xapakrepa Ul
paccMaTpUBaeMbIX TEM, YUUTh OOYYaIOLIUXCSI CTPOUTh MATEMaTUYECKUE MOJENU
peabHBIX KU3HEHHBIX CHUTYyallud, IPOBOJIUTH BBIYUCIEHUS U OLEHUBATh
a/IeKBaTHOCTh TOJyY€HHOro pe3ynbrara. KpailHe BakHO NOOUEPKUBATh CBSI3U
reoMeTpuu ¢ APYTMMU IMpeIMeTaMu, MOTHBUPOBATh MCIOJIb30BAaTh ONPEICIICHUS
reoMeTpuyYecKux (pUryp u NoHATUHN, JEMOHCTPUPOBATH MPUMEHEHHUE MOTYYEHHBIX

2



yMEHUN B (U3MKE M TEXHHUKE. OTH CBSI3U HauOosiee SIpKO BUIHBI B TeMax
«BekTtopbe», «TpUrOHOMETpUYECKHE COOTHOWIEHHUs», «Merox KoopauHAaT» U
«Teopema Iludaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo y4yeObHOMY ITUTaHy B /-9 Kjaccax u3ydaercs y4eOHBI Kypc
«I"eomeTpuss», KOTOPBIN BKIIIOUAET CIAEAYIOIIHE OCHOBHBIE Pa3/Ieiibl CONEPKAHMS:
«I'eomerpuueckne ¢GUTYppl U HX CBOWCTBa», «l3MepeHue reoMeTpruyecKux
BEIIMYUH», a TaKke «/lekapToBbl -KOOPIMHATBHI Ha IJIOCKOCTHY», «BeEKTOphI»,
«/IBmxenust mockoctn» u «IIpeodbpazoBanus mog00us».

Y4eOHbIil I1aH MpeIycMaTpuBaeT U3ydeHUue reoMeTprur Ha 0a30BOM ypOBHE,
UCXO/sl U3 HE MeHee 68 yuyeOHBIX 4acoB B y4eOHOM rojy, BCEro 3a TpU roja
oOydenus — He MeHee 204 JacoB.

Coaep:xanue yue0HOro Kypca (1o rogamM o0y4eHus )
7 KIIACC
HavanpHble monsATHS TeoMeTpun. Touka, mpsMasi, OTpE30K, JIyd. YToa. Buabl
yrioB. BepruxkaibHble W CMexHbIe Yl buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaiienbHOCTh U IEpHEHANKYIIPHOCTD MPSMBIX.

Cummempuunvie ¢uaypvl. OcHoeHble c60licmeéa 0ceeoli cummempuu’.
IIpuMepbl CUMMETPHUM B OKPYKAIOLIEM MUPE.

OcHo6Hble NOCMPOeHUs C NOMOWBIO YUPKYJIA U TUHEUKU .

Tpeyronpuuk.  Beicota, wmeamanHa, OwuccekTpuca, WX  CBOWCTBA.
PaBHOOEApeHHBIE W PABHOCTOPOHHUW  TPEYrOJIbHUKHU. HepasencTtBo
TPEYr OJIbHUKA.

CBolicTBa M TpPU3HAKKM pPaBHOOEIPEHHOrO TpeyroibHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CoiicTBa W mNOpU3HAKW NapauielbHbIX HpsaMbiX. Cymma  yrios
TPEYroibHUKA. BHEIIHNUE YIIIBI TPEYT OJIbHUKA.

[IpssmoyrosibHbI  TpeyrosbHUK. CBOMCTBO MeAHaHbl MNPSIMOYTOJIbHOTO
TPEYroJbHUKA, TNPOBEAEHHOM K  rumnoreHyse. [Ipu3Haku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIbBHUKOB. [IpAMOyYroybHbBIN TPEeyroJbHHK € yriioM B 30°.

HepaBeHcTBa B reOMETpUU: HepageHcmeo mpey2o/ibHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOM, TeopeMa O OoJsbllIeM yrie U OOoJbLIeH CTOPOHE TPEyroiabHUKA.
[leprieHIUKYIIAp ¥ HAKJIOHHAS.

! 31eck u nanee KypcuBoM 0603HAYEHBI TEMBI, H3yYEHHE KOTOPBIX IPOBOJUTCS B 03HAKOMUTENLHOM I1aHe. Ilegaror
CaMOCTOSATENBHO ONpe/esseT 00beM H3y4aeMoro MaTepuaa.
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l'eomempuueckoe mecmo mouex. buccekTpuca yria W CEpPEOUHHBIN
MEPIEHAUKYJIAP K OTPE3KY KAK T€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M KpYI, XOpJa M JuUaMeTp, HX CBoilcTBa. B3anmHoe
PACIIOJIOKEHHNE OKPYKHOCTH M Npamoi. KacarenbHas U ceKymass K OKPY>KHOCTH.
OKpyXHOCTh, BIHCAaHHasg B Yroj. BnucanHags u ONHUCaHHAas OKPYXHOCTH
TPEYTroJIbHUKA.

8 KJIACC

Yereipéxyronpauku. [lapamienorpamm, ero npu3Haky U CBOMCTBA. HacTHbIE
cllydyau MapajuiesiorpaMMoB (MIPSIMOYTOJIbHHUK, POMO, KBajpaT), UX MPHU3HAKU U
croiictBa. Tpamenus, paBHOOOKas Tparenus, e€ CBONCTBA U MIPU3HAKHU.
[IpssMoyrosibHas Tpanenus.

Memoo yosoenus meouansi. Llenmpanvruas cummempusl.

Teopema Daneca u meopema o0 nponopyuoHaivbHulx ompeszkax. CpenHue
JIMHUHW TPEYroJIbHUKA U Tpaneuuu. Llenmp macc mpey20abHuxa.

Ilooobue mpeyeonvHukos, kosghguyuenm nooodus. Illpuznaku noodobus
mpeyzoabhuxos. [lpuMeHenre noqoOust py pelIeHnH MPAaKTUYECKUX 3aad.

CaolicTBa muomaaeil reomerpudeckux ¢Guryp. @opmynsl Uil IIOMATA
TpPEeYrojibHUKA, MapajuiesorpaMma, pomOa u Tpaneuuu. OTHOLWIEHUE IUIOIaae
MoA0OHBIX GUTYP.

Brruncnenne miomanei TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl [ludaropa mpu pemeHuun
NPaKTUYECKUX 3a]a4.

CuHyC, KOCHHYC, TAHT'€HC OCTPOr0 YIJa MPSIMOYTOJIBHOI'O TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpUUecKue (QGYHKIUU
yriioB B 30°, 45° u 60°.

BrnucanHble M LEHTpaJIbHBIE YIJIbl, YIOJI MEXAY KacaTellbHOM U XOPHOM.
Yrmel  Mexay XOopAaMHM M CeKylUMMH. BrucaHHele W ONHMCaHHbBIE
YEeTBIPEXYTOJIbHUKU. B3auMHOE pacmnosoxkeHue AByX OKpyxkHocreu. Kacanue
OoKpykHOCTel. OO01IHe KacaTelbHbIE K ABYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMYIbI MpUBEICHUS.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB U TEOpeMa CHHYCOB.
Pemenne npakTuueckux 3a7a4 ¢ UCMOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TE€OPEMBI
CUHYCOB.

IIpeobpaszosanue noodoodus. Ilodobue coomeemcmeeHHbIX INEMEHMO8.



Teopema o npouzgedeHuu ompesko8 XOopo, Mmeopembl O Npou3eeoeHuu
OmMpe3K08 CeKywux, meopema o Keaopame KacamenibHOU.

Bektop, mmmHa (MOAydb) BEKTOpa, COHAIpPAaBJIEHHBIE  BEKTOPBI,
MPOTHUBOINOJIO)KHO  HAIIPABJICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpaMu. PaznokeHue BEKTOpa Mo JABYM
HeKoJUTMHeapHbIM BekTopaMm. Koopnuuatel BekTopa. CKalsipHOE MPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE ISl HAXOXKICHHSI IJTUH U YIJIOB.

JlexapToBbl KOOPAUHATHI Ha MIJIOCKOCTH. YpagHeHus npsamoii i OKPYKHOCTH
B KOOpAMHATaX, NEPECEUCHUE OKPYXKHOCTEH U MpsAMbIX. MeToJl KOOpAMHAT U €ro
IpUMEHEHHE.

IIpaBunbHBIE MHOTOyrosibHUKHM. JlnMHa okpyxHocTH. I'panycHas u
panuvaHHas Mepa yrjla, BbIUMCIEHUE JUIMH Jyr OKpyxHocTeil. Ilnomans kpyra,
CEKTOpa, CEerMeHTa. /J[guoicenus naoCKOCMU U GHYMPEHHUe cummempuu uayp
(anemenmapnvie npedcmaenenus). Ilapannenvuulii nepenoc. Ilosopom.

IUIAHUPYEMBIE IMPEAMETHBIE PE3VJIBTATDI OCBOEHUA
[IPUMEPHOI PABOYEN IIPOTPAMMBI KYPCA «'EOMETPUS» (ITO
I'OJAM OBYYEHUA)

OcBoenne yueOHOro kypca «l'eoMeTpus» Ha YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUsl JIOJDKHO OOECMeYMBaTh JOCTIKEHHE CIEAYIOIMINX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YIIHTATOB:

7 KIIACC

Pacno3sHaBath u3ydeHHbIE TE€OMETpUUYECKHE (UTYpBI, OIMpPEAesITh HUX
B3aMMHOE pAacloNOkKeHHe, N300paxkaTb TeoMEeTpudecKue (UTyphl; BBITOIHATH
YEPTEXKU 110 YCIOBHIO 3a/1a4. VI3MepsITh TMHENHBIE U YTJIOBbIE BEIMYUHBL. PemaTh
3aJ1a4¥ Ha BBIYHUCIEHUE JJIMH OTPE3KOB U BEJMYMH YIJIOB.

Jenate rpyOyl0 OLIEHKY JMHEHHBIX M YIJOBBIX BEJIWYMH NPEIMETOB B
peanbHON KHU3HU, Pa3MEpPOB MPHUPOAHBIX OOBEKTOB. Paznmuare pasMepsl ITHX
O00BEKTOB MO MOPSAAKY BEITHUYHHBI.

Crpoutrb depTexu K TEOMETPUYECKMM 3a7adyaM (C HMCHOJIb30BAHUEM
CMBICJIOBOM OIOPBI: HABOASAIINE BOIPOCH U/UITM AITOPUTMA YIEOHBIX IEUCTBHI).

[lonb30BaThCsl MpPU3HAKAMU PpABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOKWCTBA PABHOOEIPEHHBIX TPEYTOJIbHUKOB P PELIEHUH 3a]ay.

IIpoBOaMTE  1OKa3aTesbCTBA  HECIOMKHBIX T€OMETPUUYECKHUX TEOPEM.

[Tonb30BaThCsl MpPU3HAKAMU PABEHCTBA MPSMOYTOJbHBIX TPEYTrOJbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBEACHHOW K THUIOTEHY3€ HNPSIMOYIOJbHOTO
TPEYrojbHAKAa, B PpEHIEHUM TEOMETPUYECKMX 3a1ad (C  HCIOJIb30BAaHUEM
3pUTENHHON HATJISITHOCTH W/WN BepOAIbHOM OIMOPHI).



OnpenensaTe MNapawieIbHOCTh NPAMBIX C IIOMOLIBIO YIJIOB, KOTOpBIE
oOpa3yeT ¢ HUMHU cekymad. Onpenensiarh NapauieIbHOCTh TPSIMBIX C ITOMOIIBIO
PaBEHCTBA PACCTOSIHUMA OT TOYEK OJHOU MPAMOU 10 TOUEK APYroM MPSIMOM.

Pemate 3a1aum Ha kieTyaTon Oymare.

[IpoBOAUTH BBIYUCIIEHUS W HAaXOAUTh YMCIOBBIE U OYKBEHHBIE 3HAUCHMS
YyIJIOB B TIEOMETPUYECKHX 3a7ad4aXx C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJbHUKOB W MHOI'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
NIEPECEUEHUN JBYX MapaJUICIbHBIX MPAMBIX CeKyllel. Pemare npakTudeckue
3a/1a4M Ha HAXOXKIEHUE YTJIOB.

Nmets npencTaBiaeHue 0 NOHITUE TEOMETPUUYECKOIO MECTA TOUYEK.

@opMynupOBaTh ONPENEIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUAMETPa
OKPYKHOCTH, ITOJIb30BaThCS X CBOMCTBAMM. Y METh IPUMEHATH 9T CBOWCTBA IIPU
PELICHUH 3a/1a4.

OpueHTHpOBaTbCA B  TOHATHSAX: OINKCAaHHAas OKOJIO TPEYyrojbHUKA
OKPY)KHOCTb, LIEHTp ONHCAaHHOW OKpYKHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE
(akTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIIIOB TPEYTOJbHHUKA NEPECEKAIOTCA B OAHON
TOYKE, U O TOM, YTO CEPEIAUHHBIC NEPIECHIUKYISIPBI K CTOPOHAM TPEYrOJbHUKA
IIEPECEKAIOTCs B OHOM TOUKE.

OpHeHTHPOBAThCA B MOHATUSIX U ONEpUPOBATh HA 0a30BOM YPOBHE:
KacarelibHas K OKPYKHOCTHM, T€OpeMa O MEPIECHAUKYIAPHOCTH KacaTelIbHOU U
paauyca, IpOBEAEHHOIO K TOYKE KaCaHUs.

Nmers mpencraBieHue O INMPOCTEHINNX T'€OMETPUYECKMX HEPABEHCTB, UX
IIPAKTUYECKOM CMBICIIE.

IIpoBOAUTE OCHOBHBIE TEOMETPUUECKHE TOCTPOCHUS € IOMOIIBIO LIUPKYJIS U
JIMHEUKHU.

8 KUIIACC

Pacrnio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MIOJIb30BAThCSl UX CBOMCTBAMM IPU PEIIEHUH N€OMETPUYECKHX 3a]1ay.

OpHeHTHPOBATHCA B MMOHATUU — TOUKU EPECEUEHUS] MEIUaH TPEYrOJIbHUKA
(LieHTpa Macc) B PEIICHUH 3a]1ay.

BrageTts noHsiTueM cpeAaHeil TMHUM TPEYroJbHUKA U Tpaneuuu, IpPUMEHSITh
MX CBOWCTBA IpU PEIICHHH IPOCTEUIIMX TE€OMETPUYECKUX 3axad. Mmers
npeacrasieHne o teopeme daseca U TeopemMe O MPOMOPLUUOHAIBHBIX OTPE3Kax,
OPUMEHATh MX JJIsl peUIeHUs] MPAaKTHYECKUX 3a1ad (C Omopoill Ha 3pUTEITbHYIO
HarJISIHOCTD).

[IpumeHsATh TpHU3HAKU MOAOOMS TPEYrOJbHUKOB B PEUICHUH HECIOKHBIX
FEOMETPUYECKUX 33]1a4.



[Toms3oBaThest TeopeMoit Iludaropa st pemieHUS TEOMETPUUYECKUX U
MPaKTUYECKUX 3371a4.

Brnanets mOHATHSIMH CHUHYCAa, KOCHMHYCa M TaHT€HCa OCTPOro yria
MPSAMOYTOJLHOTO TpeyroiabHuKa. [101p30BaTHCA ATUMHU TTOHATUSAMU IS PEIICHHS
MPAKTUYIECKUX 3a7a4 (ITPH HEOOXOJUMOCTH C OMOPOH Ha aJITOPUTM TIPABUJIIA).

Boruucnats  (paznuuHbiMu - crioco0amMu) (C OMOpOM Ha  CHPaBOYHYIO
nH(OPMANKIO) IUIOMAAs TPEYroJbHUKA W IUIOMIAJAM MHOTOYTOJBHBIX (QUTYP
(MTOIB3YACH, T1Ie HEOOXOIUMO, KaTbKYIATOPOM). [IpUMEHATH TTOTydeHHBIC YMCHHUS
B IIPAKTUYCCKUX 3aj[avax.

BrnaneTs MOHATHSAMH BIMCAHHOTO WM IIEHTPAJILHOTO YIJIa, HMCIOJb30BaTh
TEOpPEMBbI O BIIUCAHHBIX YIJIaX, YriaX MEXIy XOpAaMH (CEKYIIIUMHU) U YIIIe MEXKIY
KacaTelIbHOW U XOP/I0H MpH PEUICHUH MPOCTEHIIINX TeOMETPUIECKUX 3a/1a4.

Brnagers moHSATHEM OMHMCAHHOTO YETHIPEXYTOJNLHUKA, TPUMEHSATHh CBOMCTBA
OIMHMCAaHHOTO YETHIPEX YT OJIbHUKA TP PEIICHUH MPOCTEHINNX 3a/1a4.

[TpuMeHsTh TOTydeHHBIC 3HAHMS HA MPAKTUKE — CTPOUTH MaTeMaTUYECKHE
MOJIEIH JJIs1 33124 peaTbHON )KM3HHU U TIPOBOJIUTH COOTBETCTBYIONINE BHIYUCIICHUS
C TPUMEHEHHEM TIOJO0US W TPUTOHOMETpHH (TOJIB3YysACh, TIe HEOOXOAMMO,
KAJIbKYIIITOPOM ).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIIUHW OCTPBIX VIJIOB, HAXOAUTh C WX
MIOMOIIBI0  PA3TUYHBIC 3JEMEHTBI TMPSMOYTOJBHOTO TPEYrONbHUKA («perieHue
PSIMOYTOJIBHBIX TPEYTOIBHUKOBY ). HaX0auTh (C IMOMOIIIBIO KATBKYJISATOPA) ITTHHBI
Y YTJIBI 1T HeTaOJIMYHBIX 3HAYCHHM.

[Tonb30BaThCs PopMyITaMu IPUBEACHUS K OCHOBHBIM TPUTOHOMETPHICCKUM
TOXKJIECTBOM Il HAXOXKJIEHUSI COOTHOIICHUM MEXKIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMHU (C ONOPOM Ha CIPABOUYHYIO HH(OPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJIs1 HAXOXKACHUS Pa3IMIHbIX
AJIEMEHTOB TPEYTrOJbHUKA («pEIIeHHE TPEYroJbHUKOB»), MPUMEHSATh WX IpHU
PEIICHUH MPOCTEUIIINX T€OMETPUUECKUX 3a/1au.

Brnagers nmoHsTHSIMH nipeoOpa3oBaHUsl MMOAOOHS, COOTBETCTBEHHBIX
37eMEeHTOB MoI00HBIX (uryp. [loap30BaThCs CBOMCTBAMU MOJ00US TPOU3BOJIBHBIX
buryp, ymeTb BBIYUCIATH JJIMHBI U HAXOAUTh YIIIbI y MOAOOHBIX Quryp (Imo
AIrOPUTMY YUEOHBIX JAecTBUIA). [IpuMeHATh CBOWMCTBA MOI00MUS B MPAKTUYECKUX
3amadax. Y MeTh MPUBOAUTH IPUMEPHI TOJOOHBIX (PUTYp B OKPY)KAFOIIEM MHDE.

[Tonb3oBaThesi TeopemMaMu (1O BHU3YyaJIbHOW OMOpPE) O TIPOU3BEACHHUU
OTPE3KOB XOP/I, O TPOU3BEICHUU OTPE3KOB CEKYIIINX, O KBaApaTe KacaTeIbHOM.



ITonmp30BaThCsl BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUNA U (PU3NUECKUI
CMBICJ, TIPUMEHATh HMX B PEIICHUH TEOMETPUYECKUX U (PU3MYECKUX 3aaad.
[TpuMeHsTh CKasIpHOE MPOU3BECHIE BEKTOPOB JIJIsI HAXOXKIACHHS JJIMH U YTJIOB.

[Tomp30BaThCsl METOAOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHATH €ro B
pEIIEHUU TEOMETPUIECKIX U TIPAKTHUECKUX 3a/1a4.

Bnaners MOHATUSIMHM NMPaBUIBHOTO MHOT'OYTOJIbHHKA, JIJIMHBI OKPY>KHOCTH,
JUITMHBI IyTH OKPYKHOCTH M PaJMaHHON MEphl yria, YMETh BBIYUCIATDH IJIONIAb
Kpyra U ero yacrteil (¢ omopoil Ha crnpaBouyHyio HH(opmanuio). [IpumeHsTh
MOJTydeHHBIE YMEHUS B MTPAKTHUECKUX 3a1a4ax.

Haxomute ocu (WM LEHTPbI) CUMMETPUU (PUTYp, NPUMEHSTH JABUKEHUS
IUIOCKOCTH B MPOCTEHMILINX CITydasix.

[IpuMeHsTh NOMyYEeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMATUUYECKUE
MOJIENHN JJIs1 33a4 peaabHOU )KM3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS
C IPUMEHEHUEM IOAO0OMS M TPUTOHOMETPUUECKUX (PYHKUMM (IIOJIB3YACH, I/1€
HE00XO0AMMO, KaJIbKYJISITOPOM).

KPUTEPUHU U HOPMbI OHEHKH HPEIMETHbBIX
PE3YJIbTATOB
OBYYAIOIIUXCHA C 3IIP I1IO 'TEOMETPUH

BricraBnsiembie oneHku oOydarommmcss ¢ OB3 He Moryr ObITh
IPUPABHEHBI K OLIEHKaM 00 y4YaroIMuXcsl 00111e00pa3oBaTeNbHbIX KO, a SIBISIOTCA
JUIIb TOKA3aTeJeM YCHEIIHOCTU MPOABMKEHHUS LIKOIbHUKOB MO OTHOLIECHUIO K
camuM ceOe. OleHKa TaKKe UIPaeT pojib CTUMYIHPYIOLIEro (pakTopa, Mo3TOMY
JOIYCTUMO pa0dOTy HEKOTOPBIX YUEHHUKOB OIIEHUBATh 00JIe€ BHICOKUM OalyioM.
OIEHKA YCTHBIX OTBETOB YUAIIUXCH
OTBET OLICHUBAETCS OMMEMKOU «5», eC/IN y4eHUK:

® TIOJHO PAcKpbLI COJEp)KaHuE MaTepuaiga B 00beMe, MPelyCMOTPEHHOM
nporpaMmMond M y4eOHHMKOM, H3JIOKWJI MaTepuan IPAMOTHBIM SI3BIKOM B
OIpPENEICHHON JIOTMUECKOW IOCIEI0BAaTEIbHOCTH, TOYHO HCIOJB3YS
MaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

® TPaBUJIbHO BBHIMOJHWI PHCYHKH, YEpPTEKU, TIpaduKH, COMYTCTBYIOIIUE
OTBETY;

® [IOKa3aJl yMEHHUE WJUIFOCTPUPOBATh TEOPETUUYECKUE TOJIOKEHUSI KOHK-
PETHBIMU TPUMEPAMHU, TPUMEHATh WX B HOBOW CHUTYAIlMU TPHU BBITOTHEHUHU
IPaKTUYECKOTO 3a/1aHNUs;

® [IPOJEMOHCTPUPOBAJ YCBOCHHE pAaHEE M3YYEHHBIX CONYTCTBYIOIIHMX
BOIIPOCOB, C(HOPMUPOBAHHOCTh M YCTOMYMBOCTH HCIIOJIb3YEMBIX IPH OT-
paboTKe yMEHUN U HaBBIKOB;

® OTBEYAJl CaMOCTOATENIbHO 0€3 HaBOASIIMX BOINPOCOB yuHTelss. Bo3MOKHBI
OJIHA - JIB€ HETOYHOCTHU IMPHU OCBEIIEHUH BTOPOCTEIEHHBIX BOMPOCOB WU B
BBIKJIAJIKaX, KOTOPbIE YUEHHUK JIETKO MCIIPaBUII IO 3aMEUaHHUIO YUUTEIIs.
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OTBeT OLICHUBAETCSI OTMETKOM «4», eciu

® OH YJOBJICTBOPSICT B OCHOBHOM TPEOOBAHUSM  Ha OILIEHKY «5», HO MPH 3TOM
MMEET OJMH U3 HEJOCTATKOB:

® B WU3JOXKEHUU JIOMYIICHBI HEOOJbIIME TPOOENbl, HE HCKAa3UBIIME Ma-
TEMAaTHUYECKOE COJIEPKaHUE OTBETA,

® JIONYILEHbI OJJUH — JIBA HEJOUYETa IIPU OCBEIIEHUU OCHOBHOI'O COAEpPKaHUs
OTBETA, UCIIPABJICHHBIE IO 3aMEYAHUIO YUUTEIS;

e JomylieHbl omwubOKa win Ooyiee JBYX HEIOYETOB IPH OCBEIICHUH BTO-
POCTETIEHHBIX BOIIPOCOB WJIM B BBIKJIQJKaX, JIETKO HCIPABJICHHBIC I10
3aMEYaHUI0 YUUTES.

OTmeTKa «3» CTaBUTCA B CIEAYIOLIUX CIydasix:

® HEMOJIHO WJIM HEMOCJIEeN0BATENIbHO PACKpPBITO COAEpKAHUE MaTepuasa, HO
MOKa3aHo oOlee MOHMMaHUE BONPOCAa U MPOJEMOHCTPUPOBAHBI YMEHHS,
JOCTaTOYHbIE JJI1 JAJbHEHIIEro YCBOEHHSI MPOrPaMMHOIO MaTtepuana
(ompenenenubie  «TpeOoBaHMAMH K  MaTEMaTHYECKOM  TOJITOTOBKE
yUaIIUXCs»);

® VMEIUCh 3aTPYJHEHUS WIH JOMYIICHBI OMMOKU B OMpPEACIICHUH TOHSTHH,
UCIIOJIb30BAaHUM MATEMAaTHUYE€CKOW TEPMUHOJIOTHH, YepTex,aX, BbIKJIAIKaX,
UCIIPaBJICHHBIC MOCJIE HECKOJIBKUX HABOMSIIMX BOMPOCOB YUUTENISA, YUIEHUK
HE CIIPABUJICS C PUMEHEHUEM TEOPUH B HOBOW CUTYallMU MPH BHITOJTHEHUU
MPAKTUYECKOTO 3a/IaHMs, HO BBINOJHUI 3a/JaHusi 00s3aTE€IbHOTO YPOBHSI
CJIO’)KHOCTH I10 TaHHOM TEME;

® puU 3HAHUU TEOPETHUUECKOIO0 MaTepuajia BbIABICHA HEAOCTaTOYHAs
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOIMINX CIy4dasX:

® HE PacKphITO OCHOBHOE COJIep)KaHNe YI4eOHOro MaTepuraa,

e OOHAapY)KCHO HE3HAaHHWE WIM HEMOHMMAaHUE YYECHUKOM OOJblIeld Win
Hanbosiee BaXXKHON 4acTu y4eOHOro MaTepuana;

e JIONYIIEHbl OMMUOKK B OMNPEACICHUM TOHSATUM, TIPU HCIOIH30BAHUU
MaTEeMaTUYeCKON TEPMHUHOJIOTHH, B PUCYHKAX, YepPTeKax Wiu rpadukax, B
BBIKJIQJIKaX, KOTOpPBIE HE MCHPABIIEHbI IOCJIE€ HECKOJbKUX HABOISIINX
BOMPOCOB YUUTETIS.

OLIEHKA ITMCBMEHHBIX PAFOT
OtmMmeTka «5» cTaBUTCS, CCIIN:
e paboTa BBIMOJIHEHA MOJIHOCTHIO;
® B JIOTHYECKUX PACCYKJCHHSIX M OOOCHOBAHWHU pEIICHUS HET MPOOEIOB U
OIMOOK;
® B pEHICHWHU HET MaTeMaTHYeCKUX OIMHMOOK (BO3MOXKHA OJHa HETOYHOCTb,
OIKCKA, HE SIBJIAIOIASACS CJCACTBUEM HE3HAHUSI UJIM HETIOHUMAaHUs y4eOHOTo
MaTepuana).
OtMmeTka «4» CTaBUTCS, CCIIN:



e paboTa BBINOJHEHA TMOJHOCTbIO, HO OOOCHOBaHMS IIIarOB PEIICHUS
HEJ0CTAaTOYHbI (€CIM yMEeHHE OOOCHOBBIBATH PACCYXKICHUS HE SBISIOCH
CHEeIUATbHBIM 0OBEKTOM IMPOBEPKH);

e JOMylIeHa OJHAa OUIMOKa WJIM JBa-TPU HEIOYeTa B BBIKJIAJKAaX, PUCYHKaX,
yepTexax win rpadukax (€Ciau 3TU BUJIbI padOThI HE SBISUTUCH CIICIUAILHBIM
00BEKTOM MTPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIU:

e JomylieHbl Oosiee OIHOM OmMOKM WM Oojiee JBYX-TpEX HEIOYETOB B
BBIKJIQJIKAX, YePTEKaX WM rpaduKax, HO yJaruiics BiajeeT 00s3aTeIbHbIMU
YMEHUSAMHU 110 IIPOBEPSEMOMN TEME.

OTMeTKa «2)» CTaBUTCS, €CJH: JOMYIIEHBI CYIECTBEHHbBIE OIMMOKH, MOKAa3aBIINE,
YTO y4alluics He BIaJeeT 00s13aTeIbHBIMU YMEHUSAMHU T10 JAHHON TeMe B MOJHOM
Mepe.
I'pyObIMu cuuTAOTCH OLIMOKMH:

- HE3HAHWE ONPENCJICHUS OCHOBHBIX ITOHSATHI, 3aKOHOB, IPAaBUJI, OCHOBHBIX

MOJIOKEHUM TeOpHH, He3HaHUE (POPMYII, OOIIETIPUHATHIX CUMBOJIOB 0003HAYEHU

BEJIMYUH, EIMHUL] UX U3MEPEHUS;

- HE3HAHWE HAMMEHOBAaHUI €IMHULl U3MEPEHUS,

- HCYMEHHE BBIICIUTH B OTBETE IJIaBHOE;

- HCYMEHHE IPUMEHATH 3HAHUS, aJITOPUTMBI JJI pEUICHUS 3a]1a4;

- HEYMEHHUE JIeJIaTh BBIBOJIbI U 0000IIEHNS;

- HEYyMEHHE YUTaTh U CTPOUTH Tpaduku;

- HEYMEHHE T0JIb30BaThCS IEPBOMCTOYHUKAMU, YICOHUKOM U CIIPABOYHUKAMU;

- IOTEPsl KOPHS WJIA COXPAHEHUE TOCTOPOHHETO KOPHSI;

- oTOpackiBaHue 0€3 O0BSICHEHUI OJTHOTO U3 HUX;

- paBHO3HAYHBIC UM OITHOKU;

- BBIYMCIIUTEIILHBIE OITUOKU, €CITH OHU HE SIBIISTIOTCS OMUCKOM;

- TIOTUYECKHE OITUOKH.

K HerpyObiM ommbkam ciielyeT OTHECTH:

- HETOYHOCTh (OPMYIMPOBOK, OMPEICICHUI, MOHATHIA, TEOpWW, BHI3BAHHAS

HEIOJIHOTOM 0XBaTa OCHOBHBIX ITPU3HAKOB OMPEAEIIIEMOrO OHATHS WIIA 3aMEHOMN

OJIHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

- HETOYHOCTh TpaduKa;

- HEPALMOHAJIbHBIA METOJ PELICHUS 3aJa4d WM HEIOCTaTOYHO MPOAYMaHHBII

IJaH OTBeTa (HApYIICHUE JOTUKHU, MOJMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB

BTOPOCTENICHHBIMM);

- HepalMOHAJIbHBIE METOJIbI pa0OTHI CO CIIPABOYHON U IPYrod JTUTEPATYPOU;

- HEYMEHHE pelllaTh 3a]la4u, BBITIOIHATE 3a/1aHUsI B OOIIIEM BHJIC.

Henoveramm sSBISAIOTCA:

- K HegodyeTtaM OTHOCSTCS MOrPEIIHOCTH, CBUJIETEIBCTBYIOIINE O HEOCTATOYHO

MOJIHOM WJIM HEJIOCTATOYHO MPOYHOM YCBOCHUM OCHOBHBIX 3HAHUM U YMEHUUN WITH

00 OTCYTCTBUM 3HAHUH, HE CUUTAIOIINXCS B MPOTPaMMe OCHOBHBIMU.

- Hepoueramu TakXke CUYWMTAIOTCS: TOTPEIIHOCTH, KOTOPhIE HE MPUBEIH K

HCKO)XEHUIO CMBIC/IA TOJYYEHHOr0 OOYYaromMMUCA 3HAHMUS WM Crocoda ero

BBITIOJTHEHUS; - HEaKKypaTHas 3amuch; HEOpPEKHOE BBHIMOIHEHHUE 3aInceH,
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YyepTexkei, cxeM, TpauKoB, HEpalUOHAIbHBIE MPUEMBl BBIYUCICHUA U
peoOpa3z0BaHU.
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TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I1IO0 TOAAM OBYYEHMUS)
7 kaacc (68 4)

HaszBanue
pa3nesa (Tembl)

OcHoBHOE coaepKaHue

OcHoBHbIE BUbI A€TEJIbHOCTH oﬁyqaloumxcn

Kypca (4uciio

4acoB)
IIpocreiimme [Ipocreiimme reoMeTpudecKre 0ObEKThI: TOUKHU, IPSIMbIE, Tyun | DOpMYJIMPOBATH OCHOBHBIC MOHATHS U ONPEICIICHUS.
reoMeTpu4ecKue |4 yribl, MHOIOYI'OJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3Y4YCHHBIE  TeOMETpHUECKHe  (PUTYpBI,
durypsbi CMexXHbIe U BepTUKAJIbHBIE YIJIbI. onpeaeJfATh UX B3aUMHOE PACIIOJIOKEHHE, BBINIOJIHATH
U MX CBOJNiCTBA. PaboTa ¢ npocrelmmmu uepTexamu. 4epTEX MO YCIOBUIO 33/1a4H (C UCIOIb30BAHIEM CMBICIIOBOM
HN3mepenne N3Mmepenne JIMHEWHBIX U YTIJIOBBIX BEJIMYHMH, BBIUMCIICHHE OTOPBI: HABOJSIIME BOIMPOCH U/WIIHA aNTrOpUTMa y4eOHBIX
reoMeTPUYEeCKUX OTPE3KOB U YIJIOB. NencTBUin).
BeJIUYHH I[Mepumerp w  twomans  ¢uryp, cocraBieHHbIX  u3|[IpoBoAMTH MPOCTEHINME TOCTPOCHUS C TOMOIIBIO IUPKYJIS U
(14 9) IPSIMOYT OJIbHUKOB. JIMHENKH.

N3mepsTh TMHENHBIE U YIIIOBbIE BEIUYUHBI T€OMETPUYECKUX U
IIPAKTUYECKUX 0OBEKTOB.

OnpenessiTh «Ha I1a3» pa3Mepbl peasibHbIX 00BEKTOB,
NPOBOJMTH rpyOyI0 OI[EHKY UX Pa3MEpOB.

Pemarp 3a7aun Ha BBIYMCICHHME JUIMH OTPE3KOB M BEIMYUH
YIJIOB.

Pemartp 3a1aun Ha B3aUMHOE PACHOJIOKEHHUE T€OMETPUUYECKUX|

duryp.
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IIpoBoaNTH KIaCCUPHUKALUIO YTIIOB, BBIYMCAATH JUHEWHbIE U
YIJIOBbIE€ BEJIUYMHBI, MPOBOJMTH HECJI0KHbIe HEO0O0XOIUMbIE
JIOKa3aTeJIbHbIE PAaCCYXKICHUS.

3HaAKOMHUTBCS C UCTOPUEN PA3BUTHA reOMeTPHH.

TpeyrojabHUKN
(22 v)

[lonatue o0 paBHBIX TpPEYroJbHUKaXx U  IEPBUYHbBIE
MIPEJCTaBICHUS O PaBHBIX (KOHIPYIHTHBIX) purypax. Tpu
MpU3HaKa PaBEHCTBA TPEYT OJIbHUKOB.

[Ipu3Hakum  paBeHCTBA  NPSMOYTOJBHBIX  TPEYTOJIBHHUKOB.
CBOMCTBO MeAMAaHbI IPSMOYTOJILHOTO TPEYTOJIbHUKA.
PaBHOOeApeHHbIE U PABHOCTOPOHHUE TPEyroNbHUKH. [Ipru3Haku
U CBOMCTBA PaBHOOEAPEHHOr'0 TPEYTIOJIbHUKA.

ITpoTuB G0JIbIIEH CTOPOHBI TPEYTOJILHUKA JISKUT OOJIbIINI

yTOJL

Pacno3naBarthb mapbel paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexax (C yKazaHueM MPU3HAKOB) TPH HEOOXOIUMOCTH C
BHU3YyaJIbHOHN OIOPOM.

BbiBoauTh  cienctBus  (paBEHCTB  COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PaBEHCTB TPEYTOJILHUKOB.

®opmyIupoOBaTh OIpPEEIECHMUS: OCTPOYT'OJIBHOT'O,
TYIIOYT OJIBHOT O, IPSIMOYT OJIBHOT'O, paBHOOEIPEHHOr O,

PaBHOCTOPOHHET'O TPEYT'OJIbHUKOB, 61/ICCGKTpI/ICBI, BBICOTHI,

MCIUAaHblI  TPCYT'OJIbHUKA, CCPCAUMHHOIO  ICPIICHAUKYJIApA
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IlpocTeliine HepaBeHCTBA B TeoMmeTpuu. Hepasencmeo
mpeyeonvhuka. Hepasencmeo nomanotil.
[IpsiMoyTONBHBII TpEyroibHUK ¢ yrioM B 30°.

HepBHe MOHATHA O JOKAa3aTCJIbLCTBAX B TCOMETPUH.

OTpe3Ka; TepuMeTpa TPEeYroJbHHKA INPU HEOOXOIUMOCTH C
OIIOPOM Ha aJrOpUTM MpaBuUJa.

®opMyIHPOBATH CBOMCTBA U IPU3HAKU PABHOOEIPEHHOT O
TPEYrOJIbHUKA.

CTpouTh 4epTexH, pemaThb 3a4a41 C [IOMOIIBIO HAXOXKACHHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs MIPU3HAKU paBeHCTBa NPSAMOYT OJBHBIX
TPEYroJIbHUKOB B 3ajaudax (C MCIOJIb30BAaHUEM CMBICIOBOM
OTMOpBI: HABOASINKE BOIMPOCH H/WIM aIrOpUTMa y4eOHBIX
JiecTBUM).

Hcnoab3oBare 1UPOBbIE pecypchl sl  HCCAeJOBAHUA
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMHUTBHCS ¢ HCTOPHUEI pa3BUTHSI TEOMETPHH.

MMapanienbHble
npsiMbie, CyMMa
yIJI0OB
TPeyrojabHUKA
(14 9)

[TapannensHbie NpsiMble, WX CBoOMcTBA. HakpecT nexamue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHHE YIiIbl (00pa3oBaHHbIE MTPU
nepeceueHny napauleIbHBIX MPSAMBIX CEKYIIEH).

[Ipu3Hax yepes
pacCTOSHUM OT TOYEK OJHOM NPSMOU 10 BTOPOH IIPSAMOM.

NapauieTbHOCTH  MPSMBIX PaBEHCTBO
CymMa yriioB TpeyrojibHUKa 1 MHOT'OYT'OJIbHUKA.

BHemnue yriel TpeyrojabHHKa

®opMmynupoBaTHL  NOHSATHE NapajulebHbIX  MPAMBIX,
HAXOMTh IPAKTUYECKUE TPUMEPBHI.

H3yuarp cBoiicTBa yrijoB, 00Opa3oBaHHBIX NPH TEpecedeHUU
napajuieIbHBIX MPAMBIX CEKYyIIeH

IIpoBoanTe nokazarejbcTBa. DOpMyIHPOBATH TeopemMy
NapajuleJbHOCTH  JIBYX MPSMBIX C IIOMOILBIO  YIJIOB,
00pa30BaHHBIX MpPU IMEPECEUEHUM OTUX MPAMBIX TpeThel
BbruncasaTe CcymMmy  yrios

HaxoauTs 4HCIOBEIE H

MPSMOM. TPEYrOJbHUKA U

MHOT'OYyroJIbHUKa. 6YKB€HHLI€
3HAYCHUSA YIJIOB B TCOMETPUUICCKUX 3a/jadaXx C UCITOJIb30BAHUCM

TEOpPEM O CYMME YTJIOB TPEYIOJIbHUKA U MHOT'OYT OJIbHUKA.

3HAKOMUTHCS C HCTOPUEH Pa3BUTUS T€OMETPUH.
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Oxpy:XHOCTH
U KPYT.
I'eomeTpuueckue

NMOCTPOEHUS
(14 9)

OKpy»KHOCTb, XOpAbI U AUAMETPBI, KX cBOKCTBA. KacaTenbHas K
OKpykHOCTH. OKpYXHOCTb, BIOHUCAaHHas B yroi. [lowamue o
I'MT, npumenenue 6 3adauax. buccekmpuca u cepedunmwii
nepneHOUKyJIAp KaKk 2eomempuiecKue Mecma moyex.
OKpy>XHOCTb, OMMCaHHAsI OKOJIO TPEyTroJibHUKa. Brincannas B

@opMyIHpPOBATH  ONpeeJeHUusl.  OKPYXKHOCTH,

M3yyarp ux

XOpAbl,
JAaMETPAa M KaCaTEIbHOM K OKPYKHOCTH.
CBOICTBa, NMPU3HAKHU, CTPOUTH uepTexu. UccaenoBars, B TOM
YHUCIIE NCMO0Jb3YH LM PpoBbIe pecypehbl:

OKPY’KHOCTb, BIINCAHHYIO B YT OJI; LIEHTP OKPYKHOCTH,

TPEYTOJIBHUK OKPYKHOCTb.

Ilpocmeiiwue 3a0auu Ha nocmpoeHtue.

BIIMCAHHOU B yIOJI; pABEHCTBO OTPE3KOB KaCaTEIbHBIX

Hcnonvzoeamv memoo I'MT ons ookazamenvcmea meopem o
nepecevenuy OUCCeKmpuc yen08 mpey2oibHuKa U cepeouHHblx
nepneHOUKyIApo8 K CMOPOHAM MPEY20IbHUKA € HOMOUbIO
I'MT.

OBJ1aeBaTh

BIOMCAHHOM W  OIIMCAHHOH

HAXOIUThH

MNOHATUAMHU

OKPYKHOCTEH  TpeyroJibHUKa, LHEHTPhl  ITHUX
OKPYKHOCTEH C OMOpPOM Ha aJITrOpUTM ITpaBUIIa.

Pemiars OCHOBHBIE 3aJaYM HA IMOCTPOEHME: Yrja, PaBHOIO
JTAaHHOMY; CEPEAMHHOrO MEPIEHANKYIISIpa JaHHOTO OTPE3KA;
MPsIMOH, MPOXOASAIEH
MIEPIICHINKYJIIPHON JTaHHOW TPSMOM; OMCCEKTPUCHI JAaHHOTO
yria,
HEOOXOIMMOCTH C HANPABJISIIOIIEH TTOMOIIBIO.

yepe3  JAHHYKH  TOYKY 7|

TPCYrOJbHHUKOB 110 PA3JIMYHBIM  3JICMCHTAM IpH

3HAKOMHUTBHCH ¢ MCTOPUEI pa3BUTHSI TEOMETPUH.

IHoBTOpEHUe,
00001IeHNEe

3HAHUH
4 9)

[ToBTOpEHUE U 0000IIEHNE OCHOBHBIX MOHATHIH U METOIOB
Kypca 7 Kiacca.

PemaTh 3agaum Ha MOBTOPEHUE, MILTIOCTPUPYIOIIHME CBS3U
MEXAY pa3IM4yHbIMU YacCTsIMU Kypca.
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8 kJiacc (68 u)

Ha3Banmue pa3nesa
(TemMbl)
Kypca (4ucJio

OcHoBHOE coepKaHue

OcHoBHbIE BUbI A€ATEJIbHOCTH oﬁyqalomnxm

4acoB)
Yerpipéxyroabnuk |[lapannenorpamM, ero npusHakd u cBorctBa. YactHeie cinydan| M300pakaTh M HAXOAUTh Ha YEpTEKaX YETHIPEXYTOJIbHUKH
" MapauIesorpaMMoB (IIPSIMOYTOJIbHUK, POMO, KBaJpaT), UX Pa3HBIX BUJOB U UX 3JIEMEHTBHI.
(12 9) NpU3HAKK U cBolcTBa. Tpanenusa. PaBHoOOKast 1 IpsAMOyToibHasl| DOPMYJIMPOBATL  ONPedeeHHUs:

TpaneIuH.
Yoeoenue meouansi. [Jlenmpanvnas cummempust

napajiejorpamMmma, npsMoyrojbHuKa, pom0a,
KBaJipaTa, Tpanenuu, paBHOOOKOM Tpanenuu, MpsaMoyTroIbHOM
Tpamenuu.
Hcnoab3oBare TNpH PpelIleHHMH NPOCTEHMNIMX  3aaa4d
MIPU3HAaKU U CBOMCTBA: MapajjielorpaMma, IpsiMOYTroJIbHUKa,
pomba, KBagparta, Tpamelud, pPaBHOOOKOW Tpamenuu,
MPSIMOYT OJIbHOM TparenuH.
IIpumeHsITH MeTOA YIBOEHUS MEIUAHBl TPEYroJbHUKA C
OIOPOil HA aJTOPUTM MpaBUJIA.
Hcnoab3oBaTrhs 1HUQPOBBIE pecypchl A  HCCIENOBAHUS
CBOICTB M3y4aeMbIX QUTYP.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHSA reOMETPHH.
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Teopema @aneca
U TeopeMa 0
NMPONOPUHOHAILH
bIX OTpe3Kax,
no100HbIE
TPeYroJbHUKHU
(15 49)

Teopema Daneca u meopema o nPpoNOPYUOHATLHLIX OMPEZKAX .
Cpenuss nuHUs TpeyroJibHUKa. Tpamneuus, €€ cpeaHsis JMHHUS.

IIponopyuonanvhvle  ompesKu, NOCMPOEHUE  YemEEPMO20
NPONOPYUOHATLHO2O OMPE3KA.

Csoticmea yenmpa macc 8 mpey2oibHuKe.

IlooobHnble  mpeyeonvbHUKU. Tpu  npuswaxa  nooobus

mpeyzonvruxos. IlpakTnyeckoe mpuMeHeHue.

HpOBOIIHTb MOCTPOCHUSA C MOMOIIBIO IMUPKYJIA U JIMHENKH C

HCIIOJIb30BaHHUC TCOPECMBIL daneca )51 TECOPEMBI 0

MPOMOPIMOHATBHBIX ~ OTpPEe3KaX, CTPOMTb  YETBEPTBHIiA
MPOMOPIIMOHATIBHBI  OTPE30K C ONOPOM Ha 3PUTETHHYIO
HaTJIAHOCTD.

HaxoauTtp nogo0HbIe TPEYTOJBHUKU Ha TOTOBBIX YEPTEkKaAX C
YKa3aHHEM COOTBETCTBYIOUIMX MPHU3HAKOB TMOAO0US MpHU
HEO0OXOAMMOCTH C BU3yaJIbHOM OIOPOIA.

Pemarp 3amaum Ha 1oj00HBIE TPEYrOJbHUKU C IOMOILBIO
CAMOCTOSITEJIbHOI'O TIOCTPOEHUSI UYEpPTEKEH M HaXOXKJEHUS
NOJOOHBIX  TPEYrOJbHUKOB  IPU  HEOOXOIMMOCTH  C
HAIPaBJISIIOLIEHN TTOMOIIIBIO.

IIpoBoauTh 10Ka3aTEIBCTBA C HCIIOJIb30BAaHUEM MIPU3HAKOB
oJ00Ms HECIOXKHBIX T€OMETPUYECKHX 3a/ad C OIMOpoil Ha
aITOPUTM YU4E€OHBIX JICH CTBHIA.
IIpuMeHATH TONTYYEHHbIE 3HAHUSA Opd  pelieHuu
reOMETPUYECKUX M MPAKTHYECKHUX 33/1a4 NIPH HE0OXOAUMOCTH
C HaIPaBJISIOINIEH TOMOIIBIO.

3HAKOMUTBHCH ¢ MCTOPUEH Pa3BUTHUSI TEOMETPUH.
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Ilaomane.
Haxo:xknenue
nJiomaaen
TPeyroJibHUKOB U
MHOTOYT0JIHBIX
¢uryp. Iliiomaan
MmoA00HbIX puUryp
(14 v)

[Tonsitre 06 001IEH TEOpUH TIIIOIIA M.

@dopmyibl U1 IUIOMAJA TPEYroJbHUKA, TapaluiesiorpaMMa.
OmuoweHnue niowaoeu mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buluucnenue niowaoei CloxcHuix @ueyp uepes paszbuenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢uryp Ha kiaeTdaroit 6ymare.

[Tnomanan momoOHBIX Guryp. Beraucinenue miomnaaei. 3agadn ¢
MPaKTUYCCKUM ColepKaHueM. Pewenue 3adau ¢ nomowvio
Memooa 8CnoMO2ameibHOU NI0WAOU.

OBiajgeBaTh NMepPBUYHBIMH IpeJCTaBJeHUSIMH 00 oO0Iei
TEOpUM IuIOIAAu (Mephl), (popMyJMpoBaTh CBOHCTBA
TUIOIIAIH, BBIICHATH UX HATJISIHBIA CMBICII.

[Ipumenats  QopMynbl  IUIOMIAAM  Mapajuiesiorpamma,
TpPEeyrojbHMKa, Tpameuuyd C OMNOpOoH Ha CHPaBOYHYIO
UH(pOpPMAIHIO.

I[IpumeHnsaTs (GopMyIbl U101 BBIIYKJIOTO
YETBIPEXYTOJIbHUKA Yepe3 IUaroHaJId U yroji MEeX1y HUMH C
OIOPOI Ha CIPABOYHYIO HH(OPMALIHIO.

HaxonuTe 1miomanu ¢uryp, n300pax€HHBIX Ha KJIETYaTON
Oymare, MCNOJIb30BaTh pa3OMeHHe HAa YaCTH U JOCTPOEHUE.
Pa3oupars mnpumepbl KCIOJB30BAHUS BCIOMOIaTEIbHOMN
MJIOLIAAM JIJIsl PEILICHUs T€OMETPUY €CKUX 3a/au.

Haxoauts tmomanu moAoOHBIX Quryp ¢ omopod Ha
CIpaBOYHYIO HHPOPMAIIHIO.

BbIuMcaATh TUIOMAAN Pa3IMYHbIX MHOTOYTOJbHBIX (UTyp.
Pematp 3a1a4um Ha MJI0LM@AAb C IPAKTUUECKUM COAECPKAHUEM

I1OCJIC COBMCCTHOI'O aHaJIM3a.
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Teopema IMudaropa Teopema [Tudaropa, e€ nokasarenscTBo u npuMmeHenne. O6parnas/@opmyanposars Teopemy Iludaropa, mcmosab3oBarh €€ B
W HaYaIa teopema [Iudaropa. MPAKTUYECKUX BBIUUCICHUSX.
TPUTOHOMETPHH OmnpenencHue TPUTOHOMETPUYECKUX (YHKIMHA OCTPOro yria, BianeTs MOHATHUSAMH TPUTOHOMETPUUYECKUX (YHKIUH OCTPOro
(10 u) TPUTOHOMETPUYECKUE  COOTHOIIEHUS B  IPSIMOYTOJIBHOM |yIJa, IPOBEPATH UX KOPPEKTHOCTD.
TpeyrojabHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. BoiBoauTh TPUTOHOMETPHUUECKHE COOTHOUIEHHUS B
CooTHOmEHU ~ MEXAY  CTOPOHAMU B IPAMOYTOIbHBIX|[IPSIMOYTOJBHOM TPEYTOJbHHKE C OMOPOW Ha CIPABOYHYIO
TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°. UH(POPMAITHIO.
HccaenoBaTb  COOTHOIIEHHS ~ MEXIy  CTOPOHaMH B
MPSIMOYTOJILHBIX TPEYToJIbHUKAaX ¢ yriaamu B 45° u 45°;, 30° u
60° c HampaBJAIOIIEH TOMOIIIBIO.
Hcnoab3oBars  (GopMynbl NpUBEIEHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO ISl HAXOKICHUS
COOTHOIICHUI MKy TPUTOHOMETPHUYECKUMHU (HYHKIHSIMU
pa3IMYHBIX OCTPBIX YIJIOB C ONOPON Ha CIPaBOYHYIO
UH(pOPMAITHIO.
IIpuMeHATH MOJyYeHHbIE 3HAHUS U YMEHUS MPH PELICHUH
NPaKTUYECKUX 3ahad (IpU HEOOXOIMMOCTH C ONOpOH Ha
aJITOPUTM IIPaBUTIA).
3HAKOMHUTBCS ¢ HCTOPHUEH Pa3BUTUS T€OMETPHUH.
Yribl B BrnicanHbie U IIEHTpaIbHbIE YTIIbL, YTOJI MEX1y KacaTelbHOH 1 | POpPMYJIHPOBATH OCHOBHBIE ONPEEICHNUs, CBA3aHHBIE C
OKPY’KHOCTH. XOpIoi. yriaaMy B Kpyre (BIUCaHHBIN YTroJl, IEHTPAIbHBIN yrom).
Bnucanusble VYTIIbI MEXIYy XOpIaMH U CEKYIIMMH. HaxoauTsp BrivcaHHbIE YTIJIbl, ONMpAIOIIMECs HA OHY AYTY,
U ONMCAHHbIE BnircanHbie 1 onucaHHbIE YETHIPEXYTOIbHUKY, UX MIPU3HAKU U | BBIYUCJSTH YTIIbI C TOMOMIbIO TEOPEMBI O BITMCAHHBIX YIIIaX,
YeThIPEXyroJbHUK (CBoWcTBa.  IIpuMeHeHuMe ATUX  CBOMCTB INpU  PEIIEHUH TEOPEMBI O BIIMCAHHOM YETHIPEXYIOJIBHUKE, TEOPEMBI O
18 r€OMETPUYECKUX 3a]1ay. LEHTPAIbHOM YyIJIE NpPH HEOOXOIUMOCTH C BHU3YalIbHON
KacareabHbie B3anmHOe  pacnosiokeHue JBYX OKpyxkHocred. Kacanue onopoit.
K OKPYKHOCTH. OKPY>KHOCTEH. HccaenoBaTh, B TOM YUCIIE C TOMOIIBIO IU(POBBIX PECYPCOB,)
Kacanue BITMCAHHBIC M OMMCAHHBIC YETHIPEXYTOJLHUKH, BBIBOAUTH UX
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OKpYKHOCTeH CBOMCTBA M PU3HAKH I1OCJIE COBMECTHOI'O aHAIM3A.

(13 4) Hcnoab3oBars 3TH CBOWCTBA M NPU3HAKU IPU PELICHUHU
3a/1ad4.

MoBTOpEHHUE, [ToBTOpEHKE OCHOBHBIX MOHSITUI U METOAOB KYpCOB 7 U 8 Pemartsb 3a1aun Ha MOBTOPEHUE, UIUTIOCTPUPYIOLIUE CBSA3U

00o0menne KJIacCOB, 0000IIeHNEe 3HAHUH. MEXY Pa3IMYHBIMHU YaCTIMH Kypca.

3HAHUH

(4 1)

9 kaace (68 u)

Ha3zpanue
pasnena (Tembl)
Kypca (4uciio
4acoB)

OcHoBHOE coepxkaHue OcHOBHBIE BH/bI 1€ATEILHOCTH 00y4AIOLIUXCS
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Tpuronomerpus.
Teopembl
KOCHHYCOB H

OmnpezneneHrue TPUTOHOMETPUYECKUX (QyHKIH yrioB ot 0° mo
180°. KocuHyc u cuHyC mpsMoro u Tymoro yria. Teopema
kocunycoB. (OOoOmEnHas) TeopeMa CHHYCOB (C paamycoMm

®opMyJIHPOBATH
GYHKIMIA TYOBIX M TPSAMBIX YIJIOB C BU3YaJbHOW OMOPOMA.

omnmpeacjJaceHus TPUTOHOMETPUYCCKUX

®opMyIMpoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
paznycoM ONKCAaHHOM OKPYXHOCTH).

CHHYCOB. ONHCAaHHOW OKpYXHOCTH). HaxoxaeHne 1JIMH CTOPOH U BEIMYHH
Pemenne YTJIOB TPEYT OJIbHUKOB. Pemath TpeyroJbHUKHU C OMOPOI Ha aNTrOPUTM yueOHBIX
TPEYroJbHUKOB dopmyiia IIOWAAU TPEYTOJbHUKA 4Yepe3 ABE CTOPOHBI U YIroJl ACHUCTBH.
(16 9) Mesk 1y HUMH. PopMya TIomaay 4eThlpéXyroibHUKa uepes ero | Pemars npaKkTuyecKkue 3a1a4H,
JUaroHaIM U yroji MEXAY HUMH. CBOAAIIMECH K HAXO0XKACHHUIO PA3JIHYHBIX
[TpakTyeckoe mpuMeHeHU e TOKa3aHHBIX TEOPEM. IJIEMEHTOB TPEYroJbHUKA.
IIpeoopazoBanue | [lonamue 0 npeobpazoeanuu noooous. OcBauBarthb NMOHATHE npeodpa3zoBaHus nomoousi.
noaoous. CoomeemcmeenHvle 21eMeHmbl NOO0OHBIX Pueyp. HccnenoBarsb OTHOLIEHNE JTUHEHHBIX 3JIEMEHTOB QUTYp MPHU
MeTtpuueckue Teopema o npouszeedenuu ompeskoe xopo, meopema o |npeoOpa3zoBaHuu nonodus. Haxoauts npumeps! nogodus B

COOTHOIICHHUSA B

OKPYKHOCTH
(10 9)

npousseoenul OmpesKo8 CeKywux, meopema o Keaopame
KkacamenvHoul. [Ipumenenue 6 peweHuu 2eomMempuyecKux 3a0ay.

OKpY’KaroIen e CTBUTEIbHOCTH.
Bbieooums mempuueckue coomuouienus mexicoy ompesKamu
XOpO, CeKYUUX U KacameabHbix ¢ UCNOIb308AHUEM BNUCAHHBIX
Veno8 u n0OOOHLIX MPeY20NbHUKOS.
Pewamv ceomempuueckue 3adauu u 3a0ayu U3 peanbHOU

IHCUSHU C UCNOJIL308AHUEM NOOOOHBIX mpey2ojlbHUKOG6.

21



BexTopbl OmnpeneneHue BEKTOPOB, CIOXKEHME M Pa3HOCTb BEKTOPOB, Mcmoab3oBaTh BEKTOPHI KaK HalpaBlICHHBIE OTPE3KH,

(12 4) YMHOXEHHUE BEKTOpA HA YUCJIO. HCCJIeA0BATH reOMETPUYECKUI (mepemernieHue) u
@U3NYECKUN U T€OMETPUYECKUI CMBICII BEKTOPOB. ¢usndeckuii  (cuma) CMBICTBI BEKTOPOB C OMOpOM Ha
Paznoxxenue BekTOpa MO JIByM HEKOJJIMHEAPHBIM BEKTOpPaM. BOIMPOCHBIN IJIAH.
Koopaunatsl BekTopa. 3HaTh ompeaejdeHUusi CYMMBI W Pa3HOCTH BEKTOPOB,
CkansgpHoe MpPOU3BEACHUE BEKTOPOB, €ro IMPUMEHEHHE JIJisi YMHOXKEHHS BEKTOpa Ha YHUCJIO, HCCJIe10BaTh
HaXO0KJI€HUS JJIMH U YTJIOB. reOMETPUYECKUN U (PU3UUECKUIM CMBICITBI ATUX OIepaIui.
Pewienue 3a1a4u ¢ mOMONIBIO BEKTOPOB. Pemars reOMETPUYECKHE 3a71a4m c
[IpuMeHeHue BEKTOPOB JJIsl pELICHUS 3a1a4 KUHEMATUKH 1 HCIIOJIb30BAaHUEM BEKTOPOB.
MCXaHUKH. PackiagbiBaTh BEKTOP MO JIBYM HEKOJJIMHEAPHBIM BEKTOPAM.

Hcnonp3oBare  CKalApHOEC  INPOMU3BEIACHHUE  BEKTOPOB,
BBIBOJMTB €0 OCHOBHBIE CBOWCTBA.
BeryucasaTe cymmy, pa3HOCTb U CKAJIIPHOE IIPOU3BEACHUE

BCKTOPOB B KOOpAHHATaXx.
HpI/lMeHHTL CKaJLIPHOC IMPOU3BECACHUC IJIA HAXO0XKACHUA JINH

U YTJIOB.
JexapToBbI JlexapToBBI KOOPIAMHATHI TOYEK HA MJIOCKOCTH. OcBauBaThb NOHATHE IPIMOYTOJIBHON CHCTEMbI KOOPAMHAT,
KOOP/AUHATBI Ha| Vpaenenue npsamoti. YrinoBoi Kod(hHUIIMEHT, TAHTeHC yria JIEKapTOBBIX KOOPAMHAT TOUYKH.
IUIOCKOCTH HAKJIOHA, [TapaJuIeNIbHbIE U MEPIIEHIUKYJIIPHBIE MTPSMBIE. HccnenoBaTh ypaBHEHHE IPSIMON U OKPYKHOCTHU C OMOPOiA HA
9 9) VYpaBHeHME OKpYKHOCTH. Haxok1eHne KoOOpAuHAT TOUEK BOITPOCHBIH TUIaH.
HepeceveHuss OKPYKHOCTHU U MPSAMOIA. HaxoauTb 1eHTp U pagnyc OKpY>KHOCTHU 1O €€ ypaBHEHUIO.
MeTon KOOpIMHAT NIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4. PemaTh 3a1a4M Ha HAXOXKJICHUE TOYCK NTEPECEUCHUSI MPSIMBIX
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Hcnone3oBanue METOAAa KOOPpAHMHAT B IPAKTUICCKUX 3agadax

U OKPYXKHOCTEH C IOMOILBIO METO/1a KOOPAUHAT.
Hcnoab3oBarh CBOWMCTBA yrioBoro koddduimeHta mpsamoi
IpU pEelIeHUH 3a/ad, I OMpPENeJICHUS PaCHOJIOKEHUS
IPSIMOIA.

IIpuMeHATH KOOPIUHATHI TIPU PEIICHUH I€OMETPHYECKHUX U
NPAaKTUYECKUX 3a/1ad, UL TOCTPOSHHUS MaTEeMaTHYECKUX
MoJieNiel peasbHbIX 3a7a4 («METOJ KOOPIAUHATY).
Iosb30BaThCA A1 TOCTPOSHUS M UCCIIETOBAHHH (P POBBIMH
pecypcamu.

3HAKOMHUTBHCSH ¢ MCTOPHUEH Pa3BUTHS T€OMETPUU

IIpaBuiabHbIC
MHOTOYTOJILHUKH.
Jlanna
OKPYKHOCTH U
IVIOIAb KPYra.
Boiuuciaenue
IJIoIAaaen

CRY

HpaBI/IJ'II)HI)Ie MHOT'OYI'OJIbHUKH, BBIYHUCICHHUC HX 3JICMCHTOB.

Yucno T v JirHa OKpY>KHOCTH. J[JIMHA YTy OKpY>KHOCTH.
Pannannas mepa yrna.
[Inomans Kpyra u ero 31eMeHTOB (CEKTOpa U CErMEHTA).

Brruucnenne niomazaei GUryp, BKIIOYAIOMINX JIEMEHTHI KPyTa.

®opMy1HpPOBATH Olpeze/IeHUe IIpaBUJIbHBIX
MHOT'OyTOJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.

ITonb30BaThCS MOHATHEM JJIMHBI OKPYKHOCTHU, BBEAEHHBIM C
MIOMOIIBIO TPAaBUJIBHBIX MHOI'OYT'OJIBHUKOB, ONIPEAE/IATh
YHUCIIO 7T, JUIMHY AYTH U PaJuaHHYyI0 Mepy yria 1o oopasiy.
IIpoBoauTh Mepexoa OT paMaHHON MEpHI YIIa K I'PayCHOU
¥ Ha000POT MO BU3YaJIbHOU OMOpE.

OmnpenesasaTs IOMAAL Kpyra.

BuiBoauTh hopmyiibl (B rpasycHON U paJuaHHOW Mepe) A
JUIMH JyT, TUJIOLIAJeil CEKTOPOB U CErMEHTOB C ONOpPOM Ha
BOIIPOCHBIH IUIAH.

BoeruucasTh miomaay Guryp, BKIOYAOIINX AIEMEHTBI

OKPYKHOCTH (KpyTa) ¢ OOpoi Ha CIIPaBOYHYIO HH(POPMAIIHIO.
Haxoaurts moniaan B 3a1a4ax peajbHON KU3HU.
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JABuKeHust Tonsamue o 0sudcenuu nIOCKOCMu. Pa30upars npruMepsl, HUTIOCTPUPYIOLINE TOHATUS IBUKEHHUS,
IUIOCKOCTH Ilapannenvuolii nepenoc, nogopom u cummempus. Ocu u yeHmpwvi| IEHTPOB U OCEH CUMMETPUHU.
(6 4) cumMmempuu. ®opMyJIHPOBATH OINPEIEICHUS MapalieIbHOrO TepeHoca,
IIpocmetiwiue npumeHnenus 8 peuieHul 3a0ad. OBOPOTA M OCEBOM CHMMETPUM C BH3YaJIbHOM OMNOpPOIl.
HaxoauTh HEMOJABM)XHBIE TOYKH 110 00Pa3ILy.
HaxoauTp LEHTpHI U OCH CUMMETPHI POCTEUIINX (PUTYp TTO
oOpa3siy.
Ilpumenamov napannienvuviti nepeHoc u CUMMEmpuro npu
peuwieHuy  2eomempuyeckux 3aoay (pasoupame npumepbl).
Hcnonvzoseamu 0151 nocmpoeHus u ucciedo8anull yu@pposvie
pecypchbi.
MoBTopenue, [ToBTOpEHHE OCHOBHBIX MTOHATUI U METOJI0B KypcoB 7—9 OnepupoBaTh NOHATHAMH : QUTYpa, TOUKA, IIPIMasi, YTroJ,
00001eHME, KJIacCOB, 000OIIEHNE U CHCTeMAaTU3allns 3HaHUH. MHOT'OYTOJIbHHK, PaBHOOENPEHHBIH U  PaBHOCTOPOHHHIA
cucremarmzanmsa | [Ipocteiiime reomerpuyueckne GUrypsl M HUX  CBOMCTBA. | TPEYrOJbHHUKH, IPSIMOYTOJIBHBIA TPEYTOJIbHUK, MEIHaHa,
2 N3mepenne reoMeTpuuecKiX BEJINYUH. OucceKkTpuca M BBICOTa TPEYrOJIbHUKA, MapajiiesIorpaMM,
3HAHUI TpeyronbHuKH. poMO, NpPSMOYrOJIbHUK, KBaApaT, Tpameuus; OKpPYKHOCTb,
(74) [TapamiensHble U IEPIEHIUKYIISIPHBIC IIPSIMBIE. KacaTellbHasl; PABEHCTBO U M10100Ke GUryp, TpeyroIbHUKOB;

OKpyKHOCTb U Kpyr. ['eomeTprieckue mocTpoeHus. YTJIbl B

OKPYXKHOCTH. BrnmucaHHble ¥ ONMCAaHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[Ipsimast 1 OKPY’KHOCTB.

YeTbIpEXYT OJIbHUKH. Bnucannsie u OIIMCaHHBIE
YEeTBIPEXYT OJIbHUKH.

Teopema ITudaropa u Hayana TpuroHomerpuu. PemreHue oommx
TPEyroJbHUKOB.
[IpaBuIIbHBIE MHOTOYTOJIEHUKH.

[IpeobpazoBanus miockoctu. JBmxkenus. [logodue. CummeTpus.
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NapaJuIeIbHOCTD U MEPIEHANKYIISIPHOCTD MPSAMBIX, YT O
MEXIY IPSMBIMH, CAMMETPHSI OTHOCUTEIBHO TOUYKU U
NPSIMOI; IJTMHA, pPACCTOSIHUE, BEIMYMHA YTJIa, TIIOMA/b,
EePUMETP.
Hcnoan3oBarn

popmyanbi: TUIOIIA A

MHOTI'OYT'OJIbHUKOB, JJIMHBI OKPYKHOCTHU U IJIOIIAAU KpyTa,

nepuMeTpa U

00BEMa MPSAMOYTOJIBHOTO MapajuIeTenuie/a.

OnepupoBarb MNOHATHSAMH: TPSIMOYrOJbHAS  CHCTEMa

KOOpAWHAT, BECKTOP, HCIMOJb30BAaTh O3TH ITOHATHSA JJIA

MNpEaACTABJICHUA JaHHBIX U PCHICHUA 3a/1a4, B TOM YUCJIC U3




[Tnomane. Beruncnenue miomanei. [lnomany nogo0HbIX GUIyp.| APYrUX yueOHBIX MPEIMETOB.

HeKapTOBI)I KOOPAWHATHI Ha IMJIIOCKOCTH. Pemarn 3aa4Y4 Ha TOBTOPECHUE OCHOBHBIX HOHﬂTHﬁ,
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Iloypounoe nianuposanue

7 Knacc
Ne | I'maBa Tema ypoka K‘:; -
qyacoB
I'n. 1 | Hauanvnoie 2ecomempuueckue ceedenus 14
1 [Ipssmas u oTpe3ok 1
2 Jlyd u yron 1
3 CpaBHEHHE OTPE3KOB H yTJIOB 1
4 N3mepenue oTpe3kos 1
5 W3mepenue yrios. 1
6-8 CMexXHBIC M BEPTHKAJIBHBIC YTIIbI 3
9-10 [eprieHTUKYIApHBIE TPSIMBIE 2
11-12 Pemenue 3anau 2
13 Koumponvnana paooma Ne 1 «Hauanonvie ceomempuyeckue c6e0eHuA» 1
14 Pabora Hajg ommbkamu 1
I'n.2 | Tpeyzonvnuxu 22
15-16 [TepBolii Mpr3HAK paBEHCTBA TPEYT OJILHUKOB 2
17-18 [lepnienaukynsip K mnpsiMod. Menuanbl, OUCCEKTPUCHI M BBICOTHI 2
TPEYTOJIbHUKA.
19-21 CaoiicTBa paBHOOEIPEHHOTO TPEYT OJILHUKA 3
22-24 BTtopoii npu3Hak paBeHCTBA TPEYT OJIbBHUKOB 3
25-27 Tperuit npu3HaK paBeHCTBA TPEYTOJIbHUKOB 3
28-29 Pemenue 3amau 2
30-32 OKpy>XHOCTb. 3a/1auu Ha TTOCTPOCHUE 3
33-34 Pemenue 3amau 2
35 Konmponsnas paboma Ne 2 « Tpeyzonvnuku» 1
36 AHanM3 KOHTPOJIbHOW paboTHI. 1
I'n.3,4 | Illapannensvnvie npamvie. CoomuouwieHus mexicoy CHMOPOHAMU U 14
yenamu mpeyzonbHuKa
37 Omnpenenenve mapajuielbHBIX MpsAMBIX. [Ipu3Haku mapamienTbHOCTH 1
JBYX MPSMBIX
38 [Tpu3HaKu napaaaenbHOCTH JBYX MPSIMBIX 1
39 006 akcromax reoMeTpun. AKCHOMa MapajuieIbHBIX MPSMBIX 1
40 Pewenue 3anau 1
41-42 CymMa yrioB TpeyroJjibHuKa. BHEIHUM yroi TpeyrojibHUKA. 2
43 COOTHOIICHUSAX MEXKITY CTOPOHAMH M YTJIAMHU TPEYTOJIbHUKA 1
44 HepaBeHcTBO TpeyronbHHuKa 1
45-46 Hekotopsie cBoiicTBa M TpPU3HAKH paBEHCTBA MPSIMOYTOJBbHBIX 2

TPEYTOJIbHUKOB
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47 Paccrosinue ot ToukM 10 mpsiMoi. PaccTosHue Mexay mapaiieabHbBIMU 1
IPSIMBIMH
48 [TocTpoenue TpeyroibHUKA [0 TPEM dJIeMEHTaM 1
49 Koumponvnan paooma Ne 3 «Cymma y2106 mpey2onbHUKA. 1
Coomnowenus mercoy yenamu u CmopoHaAmMu mpey2oibHUKay»
50 AHanm3 KOHTPOJILHON PaboTHL. 1
I'n5 T'eomempuueckue mecma mouex. Cummempuunsie guzypol. 14
o1 CBoiicTBa OMCCEKTPHUCHI yria 1
52 CBolicTBa CEpEeAMHHOrO NEPIEHANKYIIIpa K OTPE3KY 1
53 CBolicTBa 1MaMeTPOB U XOPJ OKPYKHOCTH 1
54-55 B3anMHOe pacrionoxkeHnue OKpyKHOCTM M mpsmoil. KacarenbHas k 2
OKPY>KHOCTH
56-57 Bnucannas u onrcanHas OKpyKHOCTH TPEYTOJIbHUKA 2
58-59 Durypsl, CHMMETPHUYHBIC OTHOCUTEIILHO ITPSIMOU 2
60-61 OceBasi cuMMeTpust U €€ CBOMCTBa 2
62 Pewmenue 3anau 1
63 Hmozo6an konmponvnuan paboma Ned 1
64 AHanM3 KOHTPOJILHOW PabOTHI. 1
Iloemopenue 4
65 [Ipu3Haku paBeHCTBA TPEYTrOJILHUKOB. PaBHOOEAPEHHBIN TPEYT OJIbHUK 1
66 [TapanienbHbIC IPSMBIC 1
67 COOTHONIEHUSI MEXY CTOPOHAMU H yTIIaMHU TPEYT OJbHUKA 1
68 Brnincannas 1 onucaHHasi OKpY>KHOCTH TPEeYTroJbHUKA 1
UTOroO:
Iloypounoe nnanuposanue
8 knacc
Homep Koua-Bo
Conepkanue yaeOHOro MaTepuaia
4acoB
Inasa 1
YeThIpéxyrojbHUKHU 22
1-2 YeTbIpEXYTOJbHUK U €70 3JIEMEHTHI 2
3-4 [Tapannenorpamm. CBolicTBa mapasiesorpaMmma 2
5-6 [Tpusnaku napasiensorpaMma 2
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Homep KoJ-Bo
§ Conepxanue yaeOHOTO MaTepHaa 4acoB
7-8 4 [IpssmoyTonbHUK 2
9-10 5 Pom6 2
11 6 KBanpar 1
12 7 CpenHsisi TMHUS TPEYrOJbHUKA 1
13-14 8 Tpaneuus 2
15 KonTponbsHas padora Ne 1 «HeTbpeXyroabHUKI 1
16-17 8 Tpanenus 2
18-20 9 IlenTpanbHbIEe M BOUCAHHBIE YIJIbI 3
21-22 10 | BriucaHHBIE ¥ ONKMCAHHBIC YETHIPEXYT OJILHUKH 2
I'nasa 2
ITono6ue TpeyroibHNKOB 16
23-28 11 | Teopema @Daneca. Teopema 0 MPOMOPIIMOHAIBHBIX OTPE3KaX 6
29 KonTtponsnas padota Ne 2 «l{eHTpabHbIE U BIIMCAHHBIE YTIIbD) 1
30 12 [TomoOHBIE TPEYT ONBHUKH 1
31-35 13 | [lepBslit npu3HaK Mog00Us TPEYTOJIbHUKOB 5
36-38 14 | Bropoii u TpeTHii mpu3HaKu MOI00US TPEYT OTLHIKOB 3
I'nasa 3 14
Pemenue npsiMoyroJibHbIX TPEYroJbHHKOB
39 15 | MeTpuyeckue COOTHOIICHHUS B MPSMOYTOJIbHOM TPEYTOJIbHUKE 1
40-44 16 | Teopema ITucdaropa 5
45-47 17 | Tpuronomerpudeckue GyHKLIHUHA OCTPOro yria NpsMOyrojbHOro 3
TPEyroJbHUKA
48-50 18 | Pemenne npsiMOYTOJIBHBIX TPEYTOJIbHUKOB 3
51 KonTponbHas padora Ne 3 «Pemenue npsaMoyrojbHbIX 1
TPEYTOJIbHUKOBY
52 Pemienrie mpsiMOyTOJIBHBIX TPEYTOJIHLHUKOB 1
I'naea 4
MHuoroyroabuuku. Ilnomaas MHOTOyroJibHUKA 10
53 19 | MHoroyrojabHUKU 1
54 20 [TonsaTre muomaam MHOroyrojepHuKa. Ilmomans npsaMoyrojibHuKa 1
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Homep KoJ-Bo
§ Coneprkanre yaeOHOTro MaTepraa 4acoB
55-56 21 [Tmomaae napasienorpamma 2
57-58 22 [Inomans TpeyrojibHUKA 2
59-61 23 | [Tnomanap Tpamnenun 3
62 KonTtponbsHas pabota Ne 4 «Iliomaas MHOTOyTr OJIbHUKA 1
IToBTOpEHHE U ccTEeMAaTH3ALUsI Y4eOHOT0 MaTepuaia 6
63-64 Pemenue 3anau «l{eHTpaabHbIE U BIIMCAHHBIC YTIIBI» 2
65-66 Pemenue 3anau «IlomoOue TpeyroabHUKOBY 2
67-68 Pemenne 3anau «I1nomans MHOTOYTOJIbHUKA) 2
HUTOTO: 68
Hoypowoe niarupoearue
9 knacc
0 Tema ypoka Ko —Bo
N c ypo qacoB
I Pewienue mpey2onbHuKog 16
1-2 Cunyc, KkocuHyc, TaHreHc! | kotanrenc yria ot 0° 1o 180° 2
3-5 Teopema kocuHyCOB 3
6-8 Teopema cunycoB 3
9-11 Pemienue TpeyronbHUKOB 3
12-14 @opMyJIbl TSI HAXOXKIAECHHS MJIOIIAIA TPEYT OJIbHUKA 3
15 KontponbHas pabora Ne 1 «Pelienue TpeyroibHUKOBY» 1
16 PaGora Hax ommbkamu 1
I IlpaeunvHvle MHO20Y2071TBHUKU 6
17-19 | IlpaBusibHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA 3
20-22 | Jlnmuna okpyxHocTH. [Lmomans | kpyra 3
Il | lekapmoewt Koopounamol na niockocmu 10
23-24 | PaccrosiHuE MEXIY IBYMS TOUKaMH C 331aHHBIMH KOOPIAUHATAMH. 2
Koopaunatsl cepeanHbl oTpe3ka
25-26 | YpaBHeHue GUrypbol. Y paBHEHUE OKPYKHOCTH 2
27-28 | YpaBHEHHUE MpsAMOi 2
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29-30 | YrioBoii KO3PPHUITMEHT TPSIMOi 2
31 KonTtponsHas padora Ne 2 «/lekapToBbl KOOPAUHATHI HA TUIOCKOCTHY 1
32 Pabora Hax ommmOxkamu 1
IV | Bekmopui 18

33-34 | [lousaTue BeKTOpa 2

35-36 | KoopnuHathl BeKTOpa 2

37-40 | CnoxeHne U BEIUMTAHUE BEKTOPOB 4

41-44 | YMHOXEHHE BEKTOpa Ha YUCIIO 4

45-48 | CkansipHOe IPOU3BEICHUE BEKTOPOB 4
49 Kontponenas padota Ne3 «BekTopbi» 1
50 PaGora Hax ommbkamu 1
V T'eomempuueckue npeodpazoeanusn 12

51-54 | JIBmxeHue (nepemerenue) gurypsl. [lapannenbHblii nepeHoc 4

55-57 | OceBas u nenTpanbHas cammerpur. [ToBopoT 3

58-60 | 'omotretus. [Togodue puryp 3
61 KonTponbsHas padora Ne 4 «['eomerpudeckue mpeoOpa3oBaHUs 1
62 PaGoTa Han ommOkamu 1
VI Iloemopenue u cucmemamuszayus y4eoH020 mamepuania 6

63-64 | Ilnomaau reomeTpudeckux GUryp 2

65-66 | LleHTpanbHbBIE U BIUCAHHBIC YTIIBL. 2

67-68 | Pemenne 3amau. 2

BCEI'O: 68

30




	Цели изучения учебного курса
	Место учебного курса в учебном плане
	7 КЛАСС
	8 КЛАСС
	9 КЛАСС
	7 КЛАСС (1)
	8 КЛАСС (1)
	9 КЛАСС (1)

