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IHOACHUTEJIBHASA 3AIIMCKA

Llenu uzyuenusa yueonozo npeomema «I eomempun»

«MaremaTuky yXe 3aT€M Y4MTh HAJ0, YTO OHA yM B IOPAJOK IPHUBOIUTY», — IHUCAI
BEJIMKUM pycCKuM ydeHbli Muxaun BacuinbeBuu JIomoHOCOB. M1 B 3TOM COCTOUT OJHA U3 IBYX
neneil oOydyeHHMs TeOMETpPHHM KaK COCTaBHOM YacTH MaTeMaTHKHd B MIKOJIe. OTOH Ienn
COOTBETCTBYET JOKa3aTelbHasl JIMHUS NpenoAaBaHus reomerpuu. Creays NpencTaBiICHHOU
[Iporpamme, ¢ ceapMOro Kiacca Ha ypoKax I€OMETPUH OOYYaroIIMHCS YYUTCS MPOBOAUTH
JIOKa3aTelIbHbIE PACCYXKACHUS, CTPOUTH JIOTUYECKUE YMO3AKIKOYECHUS, JOKa3bIBaTh WUCTUHHBIC
YTBEPKJICHHUS U CTPOUTH KOHTPIIPUMEPSI K JIOKHBIM, IIPOBOJUTH PACCYKIACHUS «OTIPOTUBHOIOY,
OTJIMYaTh CBOICTBA OT MPU3HAKOB, (hOpMyIHpoBaTh oOpaTHbIe yTBepxkaeHus. OOyyaromuiics,
OBJIQZICBIINI HMCKYCCTBOM pacCykJaTb, OyleT HMPUMEHSTh €ro M B OKpykaromie xu3nu. Kak
nucain reomerp u negaror Urops @enoposuu HlapsiruH, «IoapsMu, TOHUMAOIUMHU, YTO TAKOE
JI0Ka3aTelIbCTBO, TPYAHO U JaKe HEBO3MOXXHO MAaHUIyJIUPOBaTb». 1 B 3TOM COCTOUT BaKHOE
BOCIIUTATEIILHOE 3HAYEHUE H3Y4CHUS TIEOMETPUH, IPUCYLIEe HUMEHHO OTCYECTBEHHOU
MaTeMaTUYECKOU ILIKOJIE.

Bmecte ¢ TeM aBTOpBl IPOrpaMMbl IIPENOCTEPETAOT YYMUTENIs OT H3JIMIIHETO
¢dopmanu3Ma, OCOOCHHO B OTHOIICHMHM Hayal M OCHOBaHUM reoMerpuu. DpaHIly3CcKHid
MaremaTuk JKan JlpenoHHE IO 3TOMY IOBOAY BbICKazajics Tak: «UTo Kacaercs AEIMKaTHOMN
npoOsieMbl BBEIEHHUS «aKCHOM», TO MHE KaXETCs, YTO Ha TEpBBIX MOpax HYKHO BOOOIIE
n30eraTh MPOU3HOCUTH CaMo 3TO cI0BO. CIpyroi ke CTOpPOHbI, He CIEAYeT YIyCKaTh HU OJHOM
BO3MOJKHOCTH J[aBaTh MPUMEPHI JIOTHUECKUX 3aKITIOUEHUH, KOTOpbIe KyJa B OOJIbIIeH Mepe, YeM
ujesi aKkCUOM, SBIIIOTCS MCTUHHBIMM U E€AVUHCTBEHHBIMU JBUTATEJSIMM MAaTeMaTH4YECKOTO
MBILUICHUS.

Bropoi 1enpro u3ydeHusi FeOMETPUM SABIIETCS UCIOJIb30BAaHUE €€ KaK HHCTPYMEHTA IIPU
pelIeHUN KaK MaTeMaTU4eCKUX, TaK M IPAKTUYECKUX 3aJay, BCTPEUYAIOLIUXCS B PEAIBHOU
KU3HU. OKOHUUBIINN KypC TE€OMETPUHU OOYUarOMIMXCs AOJDKEH OBITh B COCTOSHMM OIPENEIIUTh
reOMETPUYECKYIO (PUTypy, ONMHUCATh CIOBAMHU JAHHBIA 4EePTEXK MM PUCYHOK, HAWTH IJIOIIAIbh
3€MEJIBHOTO YYacTKa, paccuuTaTb HEOOXOIMMYIO JUIMHY OITOBOJIOKOHHOTO KaOenst WIu
TpeOyeMble pa3Mephl rapaxa Jjsi aBTOMOOWIIs. DTOMY COOTBETCTBYET BTOPAsi, BHIYUCIUTEIbHAS
JIMHUS B HM3Yy4EHUU T€OMETPHUM B INKOJE. JlaHHasg IpakTU4YeCKas JIMHUS SIBJISETCA HE MEHee
Ba)XHOH, ueM nepBast. Emé [lnaton nmpeanuceiBai, utoOsl «rpaxaane [IpekpacHoro ropoja HU B
KOEM CJTydae HE OCTaBIISIIM T€OMETPHIO, BE/Ib HEMATOBAXKHO JIaKe MOO0YHOE e€ MpUMEHEeHnEe —
B BOCHHOM JIeJIe /14, BIIPOYEM, U BO BCEX HayKax — JUIS JIYYLIErO UX YCBOCHHUsS: Mbl BEJb 3HAEM,
Kakas OECKOHEYHas pa3HMIA CYIIECTBYET MEXAY 4YEJIOBEKOM IPHYACTHBIM K T'E€OMETPUH H
HENpUYacTHBIMY». [l 3TOro ydmTeno peKOMEHAyeTcsl MOoIOUpaTh 3alaud IMPaKTHYECKOTO
XapakTepa JJIsl pacCMaTPUBAEMBIX TEM, YUUTh 00YYaIOUINXCSl CTPOUTh MaTeMaTHUECKUE MOJICITH
pealbHBIX JKU3HEHHBIX CUTYyallMii, IPOBOJAUTH BBIYUCICHUS U OLICHUBATb aJEeKBAaTHOCTb
IIOJIyYUEHHOTO pe3ynpraTa. KpailHe BakKHO NOTYEPKHUBATH CBSI3U TE€OMETPUM C JPYTUMH
npeaMeTaMu, MOTHBHPOBATh HMCIOJIb30BaTh OINpPEESICHUs] TEOMETPUUYECKUX (DUTYp M MOHSITHH,
JI€MOHCTPUPOBATh MPUMEHEHHE TOJYYEHHBIX YMEHHH B (U3MKE M TEXHMKE. OTH CBS3U
Hauboiiee SPKO BUAHBI B TeMax «BekTopb»,

«TpuroHomerpuueckue COOTHOIIeHUs», «Metox koopauHat» u «Teopema [Tudaropay.

Ilpunyuner peanuzayuu adanmupoeanHoil padoueii npozpammol

[Mpu peanuzanuu npuHOUNA AU(GHEPEHIUPOBAHHOTO (MHAMBUAYAIbHOTO) TOJXOMa B
oOyuyenun reomerpuu ydammxcsi ¢ HOJIA HeoOXoIuMO y4UTHIBATH YPOBEHb Pa3BUTHA Yy HUX
MaHyaJlIbHBIX HAaBBIKOB. YUHUTENIb B Ipoliecce OOYUYEHHUs ONMpeieiseT BO3MOMKHOCTH YYaITUXCS
BBITOJIHATh MHCbMEHHBIE PabOThI, MOJB30BaThCA MATEMATHYECKUMU HHCTPYMEHTAMH B IIpoIecce
MOCTPOEHHSI TEOMETPUYECKUX (QUTYP M U3MEPUTENILHBIX omeparuii. Tak xe B mporecce 00ydeHus
TEeOMETPUH, YUUTENI0O HEOOXOIMMO YYHTHIBATH YPOBEHb W KayeCTBO DPAa3BUTHE YCTHOW pedn
yyamuxcs. [Ipy HeZOCTaTOUHOM YpPOBHE €€ pa3BUTHs HEOOXOAUMO UCIIOJIb30BaTh TAKUE METOIbI



TEKYLIET0 W MPOMEXKYTOUHOTO KOHTPOJS 3HAHMHA Yy4YalIMXCs, KOTOpble OBl OOBEKTUBHO
MOKa3bIBATIM PE3yJAbTATUBHOCTh HX OOydeHus. BkimodeHuss oOyyaromuxcsi B MPOCKTHYIO H
y4eOHO-HMCCIIEIOBATENBCKYIO ACATENbHOCTD, MPOBEACHNUS HAOMIOJCHUN U 3KCIIEPUMEHTOB, B TOM
YHCIIe ¢ UCTIOJB30BaHUEM Y4eOHOTO T1ab0paTopHOTro 00opyaoBaHUs, IU(POBOTO (IJIEKTPOHHOTO)
U TPaJMIMOHHOTO M3MEpPEHUs, BKIIOYas OIpeJesieHHe MECTOHAXOXKJICHHs, BHUPTYaIbHBIX
nabopaTopHii, BEIIECTBEHHBIX W BUPTYaJIbHO-HATJSIIHBIX MOJENEH, M KOJUICKIMH OCHOBHBIX
MaTeMaTUYECKUX OOBEKTOB.

OOyuaromuecss ¢ JBUTATEIbHBIMH HApYIICHUSMHU HWCHBITBIBAIOT PSA  TPYJHOCTEH B
nporiecce 0OydeHHsT TeoMeTpud. MOTOpHBIE HapyLIIeHHS OrPaHHUYMBAIOT CHOCOOHOCTh K
OCBOCHMIO TPEAMETHO TNPAKTUYECKOH JEATENbHOCTH. OTO MNPUBOAUT K TOMY, UTO
dopmupyromecs 3HAHUS W HABBIKM  SIBIISIIOTCS.  HENPOYHBIMM,  ITOBEPXHOCTHBIMH,
(bparMeHTapHbIMHM, HE CBS3aHHBIMH B €IMHYIO cucTteMy. OOHapyXHBaIOTCA TPYJHOCTH B
(bopMUpPOBaHUU MTPOCTPAHCTBEHHBIX M BPEMEHHBIX MPEJICTABICHHUH, CYETHBIX ONepalui, padote ¢
TeTpaablo, yueOHUKOM, coOI0IeHueM opdorpaguueckoro pexxuma.

Ha ypoxax marematuku, ydamuecsi ¢ HOJIA ucnbIThiBaloT 0coOOEHHBIE TPYAHOCTH TpPHU
BBITIOJTHEHUN PUCYHKOB, YEpTEXKEW, TaK KaK UM TPYIAHO OJHOBPEMEHHO JepKaTh KapaHAall U
JUHEWKY, MO3TOMY WM 00s3aTeNbHO TpeOyeTcs MOMOIb B3pOCIOTO (yUHUTENsl, aCCUCTEHTA).
Oobyuatomemycst ¢ HOJIA ObiBaeT mpole HaKaTUEM KJIABUII BBIIOJIHUTH YEpTEX Ha
KOMIIBIOTEPE, YEM 3TO C/AENATh C MOMOIIbIO KapaHIallia U JINHEHKH.

Ecnu y ygamerocs ects HapyiieHus: GyHKIHUN PYK, TO TEOMETPUUYECKHI MaTeprall MOXKHO
paccMaTpuBaTh 0030pHO, 3aJa4yM, CBS3aHHbIE C TIOCTPOCHUEM, IPOIYCTUTh. BupryanbHas
nabopaTopusi O MareMaTHke, Hampumep, Ha miaargopme MOI (POII) maer oOyuarourumcs
BO3MO’KHOCTB BBITMOJIHATH MIOCTPOECHUE T€OMETPHUECKUX (PUT'Yp Ha TIOCKOCTU U B IPOCTPAHCTBE,
paboTaTh C KOOPAMHATHOM IUIOCKOCTBHIO. bonblioe BHUMaHUE HEOOXOOMMO oOpamiarh Ha
MPAKTUYECKYIO HANIPABICHHOCTh O0YyYeHHS MaTeMaTHKe, a HMEHHO: a) U3MEpEHHEe IEPUMETPOB U
IUIOIIA/IeH; 0) BEIUMCIUTENIbHBIC HABBIKM, B TOM YHCIIE M C TOMOIIBIO KAIBKYIIATOPA.

Onnoit m3 ocobGeHHoctel paboTel ¢ ydamumucs ¢ HOJA sBasercs To, 4TO0 UM
Heo0XoauMo OoJibIlle BPEMEHM Ui BBINOJIHEHUS 3aJaHUN, YeM 3J0pPOBBIM OOy4aromumcs,
MO3TOMY JUIsI KOHTPOJISI 3HAHUK JIydllle MCIOJIb30BaTh 3a7ayll Ha FOTOBBIX YEPTEXKax, 3a/1aud, B
KOTOPBIX yXK€ Hale4aTaHO YCIOBHE W HAYalIO pPEIICHUs, a 00y4aroluMCs OCTa&TCsl €ro TOJBKO
3aKOHYMTh WJIM BBINOJIHUTH TECTOBBIC 3a1aHus. llepen KOHTPOJIBHBIMH paboTaMU HEOOXOAUMO
MPOBOJUTH 00OOINAIOIIME YPOKH IO TeMe, Tak Kak y oOyuatommxcs ¢ HOJIA oTmeuarotcs
HE/JIOCTaTKU Ppa3BUTHS MaMATH, OCOOCHHO KpaTKOBpeMeHHOH. O0olmaiomue ypokd IaroT
BO3MOKHOCTh CKOHIICHTPHPOBAaTh BHHMAaHHUE HA OCHOBHBIX YIPAXHEHUSAX, BBEACHHBIX B
KOHTPOJIBHYIO paboTy.

Xapaxkmepucmuxa ocoovix oopazosamenvuslx nompeonocmenodyuarouuxca c HO/JAA

Oco0ble oOpa3oBaTeibHbIE MOTPEOHOCTH Yy OOYHYAIOUIMXCS C HApYUICHUSAMU OIOPHO-
JBUTATEIIbHOTO — ammapara 3aJaloTcs CHEHU(HUKON JBUTATENbHBIX HapyIIEHUH, a TaKkKe
cieun(UKON HapylIeHHUs] ICUXUYECKOTO Pa3BUTHSA, M OMPEACISIOT OCOOYIO JIOTUKY MOCTPOCHUS
yuyeOHOTrO mpouecca. Hapsay ¢ 3THM MOXKHO BBIICIHTH OCOObIE IO CBOEMY XapakTepy
noTpebHOCTH B 00yueHuH anredpe, cBoiicTBeHHbIe BceM oOyyaromumcs ¢ HOA:

— HeoOX0AMMO HCIIOJIb30BAaHUE CIICIHABHBIX METO/0B, MPUEMOB U CPEICTB 00ydeHus (B
TOM YHCJIE CTICHUATN3UPOBAHHBIX KOMITBIOTEPHBIX HACCUCTUBHBIX TEXHOJIOTUH), 00eCTIeYNBAIOIINX
peanu3anuio «OO0XOJHBIX IyTel» OOYydeHHUs; MCIOJIb30BaHUE BUPTYaJbHOH MaTeMaTHUECKOU
nabopaTopuH.

— HarJIAJHO-ACUCTBEHHBIH, NpPEAMETHO-IPAKTUUYECKUN XapakTep 0OyueHUs MaTeMaTHKe
U YIPOIIEHUE CUCTEMBI Y4eOHO-TI03HABATENIbHBIX 3a/1a4, PELIaeMbIX B IpoLiecce 00yueHHs;

— CIeIUalbHOEe OO0Y4EHHE «IEepPeHOCY» C(HOPMHUPOBAHHBIX MAaTEMaTHYECKHX 3HAHUN U
YMEHUH B HOBBIE CUTYaLlMH B3aUMOJIECUCTBUS C IEUCTBUTENBHOCTBIO;

— cheuuagbHas TOMOIbL B Pa3BUTHH BO3MOXHOCTEW BepOaJIbHONW W HeBepOaIbHOM
KOMMYHMKAIIMU Ha YPOKaxX MaT€MaTUKH;



— KOPpPEKLUs IPOU3HOCUTEILHON CTOPOHBI PEUH; OCBOCHUE YMEHMS HUCIIOJIb30BaTh PEUb 110
BCEMY CIIEKTPY KOMMYHUKAaTUBHBIX CUTYALIN;

— obecrnieueHue 0co00i MPOCTPAHCTBEHHOW M BPEMEHHOW OpraHM3aluu 00pa3oBaTeIbHON
Cpelbl;

— MaKCHMaJbHOE pacUIMpeHHe O0O0pa30BaTEIbHOTO MPOCTPAHCTBA — BBIXOJ 3a MpPEAebl
00pa30BaTEIILHOTO YUPEKACHUS MIPU PEIICHUN MaTEeMaTHUECKUX 33]a4 U BBITIOJTHEHUH TPOESKTHBIX
paboT.

—  HCIOJIb30BaTh QITOPUTMbI JACUCTBUI mpu pemeHun oOyvaromumu ¢ HOJJA
OIIPENEICHHBIX THUIIOB MAaTE€MAaTHYECKUX 3aJad, B TOM 4YHCJIE B IPOLECCE BBIIOJHEHHUS
CaMOCTOSITENIBHBIX Pa0oT.

Mecrto npeamera B y4eOHOM IJIaHe

CornacHo yueOHOMY TuIaHy B 7-9knaccax — m3ydaercss  yueOHbIH Kypc «[eomerpus»,
KOTOPBIH BKIIIOYAET CIEYIOUINE OCHOBHBIE pasfenbl coiepkanus: «I'eomerpuueckue Gpurypol
U UX CBOMCTBay, «M3MepeHne reoMeTpUUECKUX BEIUYUH»,a TaKKe «/]ekapToBbl KOOpAUHATHI Ha
IUIOCKOCTIY, «BekTopbi», «JIBmwkeHus miockoctn» u «IIpeodbpazoBanus moao0us».

Ha u3ydyenue yuebnoro kypca «l'eomerpusi» orBoautcs 204 daca: B 7 kiacce — 68 yacoB
(2 yaca B Hegento), B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B
HEJIETIIO).

COJAEPKAHHME YYEBHOI'O IIPEJIMETA

7 KJIACC

Havanpueie nonstus reomerpuu. Touka, mpsmas, OTpe3OK, Jyd. YroJ. Buasl yrios.
Beprukanbuele U cMexHble yrubl.  buccekrpuca yrua.  JlomaHas, MHOTIOYIOJIBHUK.
[TapamienbHOCTD U EPIEHAUKYISAPHOCTD IPSIMBIX.

Cummerpuunbie (urypsl. OCHOBHBIE CBOMCTBa OCEBOH CHMMETpPHUH.
IIpuMepsl cUMMETPHUM B OKPYKAIOILIEM MUDE.

OCHOBHBIE IOCTPOEHUS C TOMOUIBIO LIUPKYIIS U JTMHEHUKH.

Tpeyronsauk. BricoTa, Menmana, OuccekTpuca, uX cBoiicTBa. PaBHOOeApeHHBIN u
PaBHOCTOPOHHUM TPEYroJIbHUKUA. HepaBeHCTBOTpEyronbHUKA.

CBoiicTBa W TMpHU3HAKH paBHOOEIPEHHOTO TpeyrojdpHUKa. [Ipu3HAaKM paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M NpU3HAKY NapajlienbHbIX NpsAMbIX. CymMMa YIJIOBTpeyrojbHuKa. BHemHue
YTIIbl TPEYTOJIbHUKA.

[IpssmoyronpHblli TpeyrojabpHUK. CBOMCTBO MenuaHbl MPSMOYIOJBHOTO TPEYTOJIbHUKA,
NpoBeAEHHOW K runoreHys3e. IIpu3Haku  paBeHCTBAa IPSAMOYIOJBHBIX TPEYIOJIBHHUKOB.
IIpssMoyronbpHbIi TpeyroJbHUK ¢ yriioM B 30 rpamycos.

HepaseHcTBa B reoMeTpUn: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOU,
Teopema o OoJbIIeM yriie u OOJbIel CTOPOHE TpeyroidbHUKa. [leprneHanKynsp u HaKIOHHASL.

I'eomerpuueckoe mecTo TOYeK. buccekTpuca yriia U CEpeaUHHBIN NEPIECHIUKYIAp K
OTPE3KY KaK F€OMETPUYECKUE MECTa TOUYEK.

OkpyXHOCTb W KpYI, XOpJa M JUaMeTp, MX CBOWcTBAa. B3anMHOE pacnosoxeHue
OKpy)XKHOCTH M npsiMoil. KacarenbHast u cekymas K OKpYyKHOCTH. OKpYyXHOCTb, BIIMCAaHHAs B
yroj. BrimcanHas ¥ OIMCaHHAast OKPYKHOCTH TPEYr OJIbHUKA.

8 KlIACC

UYerplpéxyrosnbauku. Ilapamnenorpamm, ero npusHakd U CBOMCTBA. YacTHbIE cilydau
napajiesiorpaMMoB (IIPSIMOYTOJIbHUK, poMO, KBajpar), WX NpPU3HAKU M cBoiicTBa. Tpamenwus,
paBHOOOKas Tparnemus, e€ CBOHCTBa U Mpu3Haku. [IpsMoyroyibHas Tpamnenus.



Meron ynBoeHust meauansl. LleHTpanbHas cuMMeTpus.

Teopema @aneca u TeopemMa O NPONOPLUUOHAIBHBIX OTpe3kax. CpenHue JIHHUU
TpeyrojabHUKa U Tpaneuuu. LieHTp Macc TpeyronbHuKa.

[Togo6ue TpeyronsHUKOB, K03 dunment nomxobus. [TpusHaku momoOus TPEYroJIbHUKOB.
[TpumeneHre Noa00HS TPU PELICHUN MPAKTUUECKUX 3aa4.

CaoiicTBa miomaaeit reomeTpudeckux ¢uryp. @opmynsl Ui MJIOMAAN TPEYTOJIbHUKA,
napasuiesnorpaMma, pom0a u Tpanenu. OTHOIICHUE IIIonaiel MoA0OHBIX QUTyp.

Brruncnenue miomnaneit TpeyroiabHIKOB M MHOTOYTOJIBHUKOB Ha KJIETUaTol Oymare.

Teopema Iludaropa. IIpumenenue teopemsl Iludaropa mpu pemeHur MPaKTUYECKHX
3az1a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOIO yrja IpsIMOYTOJbHOIO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHomerpudeckue GyHkiuu yrios B 30°, 45° u 60°.

BrnucanHble M LEHTpaJIbHBIE YIJIBI, YTOJ MEXKIY KAacaTeIbHOW U XOPAOU. YTJIbl MEKIY
XOpJaMM M CEeKylUMMH. DBrucaHHble U ONHCAHHBIE YETBIPEXYTOJBHUKU. B3aumHoe
pacrionokeHue IBYX OKpyxkHocrteil. Kacanme oxpyxkHocred. OOmue KacaTelbHbIE K JABYM
OKPYKXHOCTSIM.

9 KlIACC

Cunyc, kocunyc, TaHreic yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOX1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemrenne TpeyrosbHukoB. Teopema KOCHMHYCOB M Teopema CHHYCOB. Pelrenue
IIPaKTUYECKUX 33a4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nomobus. [logoOre COOTBETCTBEHHBIX DIIEMEHTOB.

Teopema 0 IpOU3BEAECHUN OTPE3KOB XOP, TEOPEMBI O IPOU3BEIECHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTeIbHOM.

Bekrtop, anuHa (MOIynb) BEKTOpPA, COHAIPABIEHHBIE BEKTOPBI, IPOTHUBOIIOJIOKHO
HaIIPABJIEHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallMM Ha
BeKTOpamu. Pa3iiokeHne BeKTopa Mo ABYM HEKOJUIMHEAPHBIM BekTOpaMm. KoopauHaTsl BEKTOpa.
CkansipHO€ ITPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE JUIsl HAXOKICHUS [UIMH U YIJIOB.

JlekapTOBbl KOOpPAMHATBI Ha IUIOCKOCTU. YPaBHEHMS IIPAMOM UM OKPYKHOCTU B
KOOpAMHATAX, IIEPECCUCHUE OKPYKHOCTEN U MPAMBIX. MeTo KOOpAUHAT U €r0 IIPUMEHEHHE.

IIpaBunbHBIE MHOTOYroJIbHUKHU. JiiMHAa OKpyXHOCTH. I'pamycHas M panuaHHas Mepa
yria, BBIYMCIICHHUE JUIMH AYT OKpYyKHOCTeH. [lomane kpyra, cekropa, CEerMeHTa.

JIBUKEHUST IUIOCKOCTH U BHYTPEHHHUE CUMMETPUH ¢uryp (sreMeHTapHbIC
npencrasieHus). [lapamnensHelii nepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yweOHOro mpeamera «l'eoMeTpus» JOIDKHO 00ecredrBaTh JTOCTHIKCHHE Ha
YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS CIEAYIOIIMX JIMYHOCTHBIX, METalpEeIMETHbIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

JIMYHOCTHBIE Pe3yJIbTAThl
JludHOCTHBIE pe3yabTaThl OCBOEHUS MPOTPaMMBI  y4eOHOTO TMpeaMera
«MareMaTuka» XapakTepUu3yrTCs:
IIarpunoTnyeckoe BOCIUTaHUE:

MPOSBJICHUEM MHTEpPECA K MPOLUIOMY M HACTOSIIEMY POCCUKWCKOM MaTEMAaTHKH,
LEHHOCTHBIM OTHOLIEHHMEM K JOCTHMKEHHSM POCCHMCKMX MAaTEMAaTUKOB U  POCCHMCKOU
MAaTEMAaTHYECKOM IIKOJIbI, K UCIIOJIB30BAaHUIO 3TUX JOCTHKEHUM B APYIrMX HayKax W IMPUKIAJIHBIX



chepax.
I'pazkaaHckoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakJaHMHA M pPEln3aldd ero mpas,
NPEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS pPAa3MYHBIX CTPYKTYP,
SBJICHUM, TPOLIEAYp T'PaXkIaHCKOTO 001IecTBa (BBIOOPHI,

OTIPOCHI U TIP.); TOTOBHOCTBIO K OOCY)XKJICHHMIO 3THMYECKHX MPOOJIeM, CBSA3aHHBIX C MPAKTHUYECKUM
NPUMEHEHHEM JOCTM)KEHUH HAayKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIMIIOB B
JEATEIIBHOCTU YUYEHOTO.

Tpynosoe BociuTanue:

YCTQaHOBKOW Ha AaKTHBHOE YYacTHE B PEIICHUH MPAKTUUYECKUX 3a7a4 MaTeMaTH4YeCKOM
HaNpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOTo 0Opa3oBaHUS Ha MPOTSHKEHHM BCEH
KU3HU JUJIs1 YCHEITHOW NpodeccHOHaIbHOM eI TENPHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUI;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM MHAMBHYaTbHON TPACKTOPHU 00pa30BaHUs U KU3HEHHBIX
IUTAHOB CY4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JCTETHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MaTEeMAaTUYECKUX
00BEKTOB, 3ajay, peIIeHUH, pacCyACHUI; YMEHUIO BUAECTh MAaTEeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHUS:

OpHUEHTAIe B JEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA YEJIOBEKa, MPUPOABI M OOIIECTBa, MOHUMAaHUEM
MaTeMaTU4YeCKOM HAayKHM Kak c¢epbl YeNIOBEYECKOM MAEATENbHOCTH, 3TaloB €€ pasBUTHI U
3HaYMMOCTH /ISl Pa3BUTHA IIMBUIM3AIMM; OBJAJICHHEM S3bIKOM MaTEMAaTUKU M MaTeMaTHYECKOU
KyJIbTypO KaK CpEICTBOM TO3HAHMUS MHpA; OBJAJCHUEM IPOCTCHIIMMH  HABBIKAMH
HCCIIEI0BATEIbCKONIESATENBHOCTH.

®u3uyeckoe BOCNIHUTAHHE, (OPMUPOBAHME KYJIbTYPbl 310POBbSI U IMOLHMOHAIBLHOIO
Os1aronmosyqus:

TOTOBHOCTBIO PUMEHATh MAaTeMaTHUECKUE 3HAHUSI B MHTEPECAaX CBOETO 3JI0POBbs, BEIACHUS
3I0poBOTrO 00Opas3a KM3HHU (370pOBOE MUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIBIXA,
peryasipHas (u3MYecKask aKTHBHOCTH); C(OPMHUPOBAHHOCTHIO HaBBIKa pediekcuu, Mpu3HAHHEM
CBOETO IpaBa Ha OIIMOKY U TAKOTO XK€ MpaBa JPyroro 4eJoBeKa.

JKOJI0TH4eCKOe BOCIIUTAHHE:

OpHEHTAaIe Ha NMPUMEHEHHE MATeMaTU4EeCKUX 3HAHUHM Ui pemeHus 3afad B o01acTu
COXPAaHHOCTH OKpYXKalolleil cpeapl, MJIAaHUPOBAHUS TIOCTYIKOB U OLEHKA HX BO3MOKHBIX
MOCIIE/ICTBUN Il OKpYXAroIlel CpeJbl; OCO3HAHHUEM TJI00abHOr0 XapakTepa SKOJOTHYECKUX
npo0JieM U IyTel UX pereHus.

JInyHOCTHBIE pe3yJbTaTbl, oO0ecleYHBAINME AJaNTALMI0 o0yvyalouerocs K
U3MEHSIOIMMCS YCJIOBHAM COUMAJIbHON U MPUPOAHOIA cpeabl:

TOTOBHOCTBIO K JICHCTBHMSM B YCIIOBHUSX HEOIPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JEATEIbHOCTb, B TOM UYHCIIE YMEHHE YUUTHCS Y IPYTHUX
mrozed, mpuoOpeTaTh B COBMECTHOM JEATENLHOCTH HOBBIC 3HAHMSI, HAaBBIKM M KOMIIETCHIIMU U3
OTIbITA APYTHX;

HE00XOAUMOCThIO B (POPMUPOBAHMH HOBBIX 3HAHUM, B TOM 4Hcie (OPMYIUPOBATH UJCH,
MOHATHUS, TUNIOTE3bl 00 OOBEKTaX M SBJICHHUIX, B TOM YHCJIE paHee He W3BECTHBIX, OCO3HABATH
neuuuThl COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH, IIIAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TpeOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH NPHHUMAEMble pEIICHUS W JEHCTBHS,
(bopMynHMpOBaTh U OLEHUBATH PUCKH U TIOCIECTBUS, (POPMHUPOBATH OIIBIT.

MetanpeaMeTHbIe pe3yabTaThI
MertanpeaMeTHble pe3yiabTaThl OCBOCHHUS MPOTPaMMBbl y4eOHOTO MpeaMeTa
«MaremaThka» XapaKTEepPU3YIOTCS OBJIAJIEHUEM



VHUBEPCATbHBIMU HO3HABAMEIbHBIMU oelcmeusamu,
VHUBEPCANbHLIMU  KOMMYHUKAMUBHBIMU  OCUCMBUAMU U  VHUBEPCATbHLIMU  PeZyIAMUGHbIMU
oelicmeusimu.

1) Yuusepcanvuvie nosnasamenwvhvie oelicmsus obecneuugaiom gopmuposanue
0a306b1X KOCHUMUBHBIX NPOYECCO8 00yUaowuxcs (0c6oeHue Memooos NO3HAHUS OKPYHCAIOUe20
Mupa; npumeHenue JN02UYeCKUX, UCCIe008AMEeNbCKUX —onepayuil, yYMeHui pabomams ¢
ungopmayueti).
ba3oBrble JlornyecKkue AeiCTBUA:

BBISBJIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKA MATEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOUICHHH MEXIy MOHATUAMHU; (OPMYIHpPOBATh  ONpPEACTICHUS  MOHATHMA;
yCTaHaBIIMBaTh CYLIECTBEHHBIH TPU3HAK KIACCU(UKAIMKM, OCHOBAaHUS [UId OOOOIIEHUS U
CpaBHEHUSI, KPUTEPHH ITPOBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTH U TNPeoOpa30OBBIBATH CYXACHUS: YTBEpPIUTEIbHBIE U
OTpHILIATENIbHBIE, €MIMHUYHBIC, YACTHBIEC U OOIIHE; YCIOBHBIE;

BBISIBJIATE MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M HPOTHBOpEYHs B (akTax,
JAHHBIX, HAOJIONEHUSAX M  YTBEPXKICHHUAX; MpeylaraTb  KPUTEpUU UL BBISBICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUHIL;

Je7aTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOYEHUI 110 aHAJIOTHH;

pa3buparb IOKa3aTeIbCTBA MATEMAaTUYECKHX YTBEP)KIACHUU (IpsSMbIe U OT MPOTHBHOIO),
MIPOBOJIUTH CAMOCTOSITETILHO HECIOXKHBIE JOKa3aTelIbCTBA MaTeMaTHUECKUX (PaKTOB, BHICTPAMBAThH
apryMEHTaluIo, MPHUBOIAUTH MPHUMEPHl W  KOHTPHIPUMEpPHI; OOOCHOBBIBAaTH COOCTBEHHBIE
paccyXJIeHuUs;

BBIOMpATh croco0 pemeHus yueOHo 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHNUS,
BbIOMpaTh HanboJee MOAXO NN ¢ Y4ETOMCAMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).
ba3oBrble uccienoBaTe/bCKUe 1eHCTBHA:

MCIOJIb30BaTh BONPOCHI KaK HMCCIEIOBATENbCKUIA HHCTPYMEHT MO3HaHUS; (GOPMYIUPOBATH
BOIMPOCHI, (pUKCHpPYIOIIKME TPOTHBOPEUHE, TPOOIEeMY, CAMOCTOSTEIBHO YCTaHABIMBATh HCKOMOE H
naHHOe, (HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUIO, MHEHHE;

IPOBOJUTH 10 CAMOCTOSTENIBHO COCTABJICHHOMY IUIAHY HECIOXKHBIM AKCIEpUMEHT,
HEOONBIIIOE HCCIIEIOBaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MareMaTH4ecKoro oOBeKTa,
3aBHCHUMOCTEH 0OBEKTOB MEXTy COOO;

CaMOCTOSATENBHO (POPMYIIUPOBATH 000OIICHHS M BBIBOBI 110 Pe3ylIbTaTaM
MPOBEAEHHOTO HAOIOAEHUS, UCCIIEJOBAHNUS, OLICHUBATH JJOCTOBEPHOCTDH MOJTYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 000O0ICHHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOLECCA, @ TAKXKE BBIIIBUTATH MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c undopmanuei:

BBISIBJIATH HEIOCTATOYHOCTh W M30BITOYHOCTh MH(POPMAIIMHU, JAHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a4u;

BbIOMpATh, AHAJIM3UPOBATh, CHUCTEMATU3MPOBATH W HWHTEPHPETUPOBATH HHPOPMALUIO
pa3NUYHBIX BUJOB U (POPM IpEACTaBICHUS;

BbIOMpaTh (opMy NpeAcTaBiICHUs HWHGPOpPMAIMU M HIUTIOCTPUPOBATH pEIIaeMble 3aJauu
cXeMaMH, AuarpaMMamMu, HHOH rpauKoi 1 X KOMOMHALIUSAMUY;

OLICHUBATh HAAEKHOCTh HMH(MOPMAIMM TO KPUTEPHUSIM, NPEATIOKEHHBIM YUUTEIEM WIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

2) Yuusepcanvnvie KOMMYHUKGmMueHbvle Oeticmeust
0becneyusaromchHopmMuposaHHOCmMb COYUATLHBIX HABLIKOE 00YUAIOUJUXCS.
O0menue:
BOCIPUHUMATh M (POPMYIHPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMH M LEISMHU
oOIIeHus; SCHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3pEHHS B YCTHBIX (IIpU HAJIHMYUHU
BOBMO)KHOCTI/I) U TIIMCBMCHHBIX TCKCTaX, JdaBaTb IIOACHCHHUA IIO XO,Z[y pemeHI/m 3aJa4u,



KOMMEHTHPOBATh TOJIY4YEeHHBIHPE3YNbTaT;

B X0ja€ OOCYXJIEHHUs 3a/laBaTh BOIPOCHl MO CYIIECTBY OOCYXIaeMOUW TEMBI, IPOOIIEMBI,
pemaeMoi 3aJa4M, BHICKAa3bIBaTh HJIEH, HAICJICHHBIC HAa TIOWUCK DPELICHMS; COMOCTaBISATH CBOM
CYXJIEHHsI C CYXICHUSMHU JPYTUX YYaCTHHUKOB JHajora, OOHapyXXHBaTh pPa3jIHMuUe U CXOICTBO
MIO3UIIMIA; B KOPPEKTHOH popmMe hopMyInpoBaTh pa3HOTIIACHs, CBOM BO3PAKEHHUS,;

NPEICTAaBIATh PE3yAbTaThl PELICHUS 3a/lauyM, SKCIEPUMEHTa, HCCIEAOBaHM, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (hopMaT BBICTYIJICHHS C yYETOM 3a7ad NMPE3eHTALUHU, 0COOCHHOCTEH
ayJUTOPUU M UHIUBHLyaTbHBIXBO3MOKHOCTEH.

CoTpyaHn4ecTBo:

MOHMMATh U HCIOJB30BaTh MPEUMYILECTBA KOMAHIHOW ¥ WHAMBHUIYAJIbHOM pabOTHI Ipu
pemieHNMH y4eOHBIX MaTeMAaTHYECKUX 3a/ad; MPUHUMATh IeJIb COBMECTHOHN JesTEIbHOCTH,
IUTAHUPOBATh OPraHU3aIllMI0 COBMECTHON paloThl, pacmpenensaTh BHIBI paboT, JAOTOBapUBATHCS,
o0CyX/1aTh MPOIIECC U Pe3yNbTaT paboThl; 00001IaTh MHEHUS HECKOIBKHUX JIIOCH;

y4acTBOBATh B TPYMIOBBIX (opmax paboTsl (0O0CYKIeHHs, OOMEH MHEHHSIMH, MO3TOBBIE
IITYPMBI U JIp.); BBIMOJHATH CBOIO YacTh PaOOTHI U KOOPAMHHUPOBATH CBOM JIEHCTBHS C IPYTHMHU
YjieHaMM KOMAaH[Ibl; OLIEHMBATh KAaueCTBO CBOEr0 BKJIAJa B OOLIMI MPOAYKT O KPUTEPUSM,
c(opMyIHPOBAHHBIMYYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynamuenwie Oelicmeus obecneuugaiom ghopmuposanue
CMBICTIO8bIX YCMAHOB0K U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTABJIATH IUIaH, AITOPUTM pEIICHUs 3aJauu (WIK €ro 4acTb), BEIOUPATh
cnoco0 pemeHuss ¢ y4ETOM HMMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHUN C yYETOM HOBOI MH(OpPMAIIHH.
CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJSI Mpollecca M pe3yibTaTa pelieHus
MaTeMaTHYeCKOI 3aJauH;

NPEABUACT TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPU PELICHUM 3aJadd, BHOCUTH
KOPPEKTHUBHI B ICATEIBHOCTh HA OCHOBE HOBBIX 00CTOSITENIBCTB, HAWJCHHBIX OIINOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa JAEATEIIBHOCTH IIOCTABJICHHOM LEIM U  YCIOBHSM,
OOBSICHATH NPUYHHBI JOCTHMXKEHUS WM HEJOCTHD)KEHUS LI, HaXOAUTh OIINOKY, 1aBaTh OILCHKY
pUOOPETEHHOMY OTIBITY.

IIpeomemmnvie pezynomamot
OcBoenue ydeOHOro Kypca «l'eoMeTpus» Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOJKHO 00€CTIeunBaTh TOCTHIKEHUE CIICAYIOIINX MTPEIMETHBIX00Pa30BaTENbHbIX Pe3yIbTaTOB!

7 KJIACC

Pacnio3HaBaTte UM3y4eHHbIE TIE€OMETpPHUYECKHE (UTYpBI, ONpEeNeNiITh HUX B3aUMHOE
pacrosio)keHue, n300pakaTh reoMeTpUUecKrue (GUryphl; BHITOJHATHUYEPTEKH MO YCIOBUIO 3a7a4H.
N3mepsaTe NUMHEHHBIE W YIVIOBBIE BEJIIMYMHBL. Pemars 3a1auv Ha BBIYKCIEHUE UIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Henatb rpy0Oyi0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEUYMH MPEIMETOB B pEaIbHOW JKHM3HH,
pa3MepoB MPUPOIHBIX 00bEKTOB. Pa3nmuuaTh pazMepsl 3THX 0OBEKTOB IO MOPSIKY BEITUYHHBI.
CTpouTh 4epTeKH K FTEOMETPUUECKUM 3a/1a4aM.

Ilonp30BaTbCcsl NpPU3HAKAMM PAaBEHCTBA TPEYTOJBHUKOB, MCIIOJIb30BaTh IMPU3HAKH U
CBOICTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEIICHUH 33]1a4.

IIpoBOAUTE JIOTUUECKHUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonp30BaTbCcst INpU3HAKAMM PABEHCTBA IIPSAMOYIOJIBHBIX TPEYTrOJIbHUKOB, CBONCTBOM
MEJUaHbl, I[POBEIEHHON K THUIOTEHY3€ IPAMOYIOJBHOIO TPEYrOJIbHUKA, B  PELICHUH
reOMETPUUYECKUX 3a/1a4.

OnpenensaTh MapasieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU



cexymas. OnpenensaTh NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYrOM NPSMOM.
Pemats 3amaun Ha kieT4aroit Oymare.

[IpoBOANTH BBIUMCIEHUS W HAXOAWUTh 4YHCIOBbIE M OYKBEHHBbIC 3HAYCHHUS YIJIOB B
F€OMETPUUYECKHUX 3a/1a4ax C UCIOIb30BAHUEM CYMMBI YIVIOBTPEYIOJBHUKOB U MHOTOYI'OJIBHUKOB,
CBOMCTB YIJI0B, 00pa30BaHHBIX MPUIIEPECCUCHUH JABYX MapajIeNIbHBIX MPSIMbIX CeKyllel. PemaTs
[IPAKTUYECKUE3aJa4l Ha HAXO0XKICHUE YIJIOB.

Brnaners moHATHEM reOMETPUYECKOTO MECTa TOYEK. YMETh OIpEeesiTh OMCCEKTPHUCY yria
U CEpEAVHHBIN MEPIEHIUKYIAP K OTPE3KY KaK F€OMETPUYECKUE MECTa TOYEK.

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTU U Kpyra, XOpIAbl U JUaMeTpa OKPYKHOCTH,
[I0JIb30BATHCS UX CBOMCTBAMU. Y METh IIPUMEHSATH 3TH CBOMCTBA IIPU PEIICHUU 3a/a4.

Biagets moHATHEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAaxOJIUTh €€
ueHtp. [lomp3oBaThes akTaMu O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYTOJIbHHUKA IEpeceKaroTcs B
ONHOW TOYKE, MU O TOM, YTO CEPEIUHHBIC NEPHCHAMKYIAPbl K CTOPOHAM TPEYroJIbHUKA
[IEPECEKAIOTCS B OJTHOM TOUKE.

Biagers nmoHATHEM — KacaTeIbHOM K  OKPYKHOCTH, IIOJIB30BAaTbCS TEOPEMOU O
MIEPIEHIUKYIISIPHOCTH KacaTeJIbHOW U paguyca, IPOBEAEHHOIO K TOUKE KaCaHHUs.

Ilonp30BaTbCcsi NPOCTEHIIMMU T€OMETPUYECKMMH  HEpPAaBEHCTBAaMH, IIOHMMAaTb HX
MIPAKTUYECKHUI CMBICIL.

IIpoBOAUTE OCHOBHBIE TEOMETPUYECKUE IIOCTPOCHHUS C IIOMOIIBIO LUPKYJISH JIUHEUKH.

8 KlIACC

Pacno3sHaBaTh OCHOBHBIE BU/BI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTBI, IOJIB30BAaTHCI HX
CBOMCTBAMM IIPH PELICHUH F€OMETPUUECKUX 3a1a4.

[IpumeHATh CBOMCTBA TOYKM II€pECEUEHUs] MEAMAH TpEyroJibHUKa (LIEHTpa Macc) B
pelieHuu 3auay.

Biagets noHsATHEM CpeAHEN JIMHUM TPEYrOJIbHMKA M TPAIlCLUH, IPUMEHATh UX CBOMCTBA
IIpy peuieHUuu reoMerpuuyeckux 3amad. Ilome3oBarbes Teopemor ameca M TeopeMon O
IIPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUs TPAKTUYECKUX -3a1a4.

[TpuMeHsATh MPU3HAKH 110100MS TPEYTOJBHUKOB B PEIICHUH T€OMETPHUYECKUX 3a/1a4.

[Tonb3oBaTbes Teopemoi Iludaropa s pemieHHss TEOMETPUYECKHX M MPAKTUYECKUX
3ama4. CTpOUTh MAaTEMaTUYECKYI0 MOJENb B IPAKTUYECKHX 3aJayaxX, CaMOCTOSITENILHO JIENATh
4YEepTEK U HAXOAUTh COOTBETCTBYIOLIUEUIMHBL.

Biagers moHATHUAMM CHHYCA, KOCHHYCA U TaHIE€HCAa OCTPOrO yrjia IpSAMOYTOJBHOTO
TpeyronbHuka. [101630BaTbCs 3STUMU MOHATUAMU IS PEILICHUANIPAKTUYECKUX 3a/1a4.

Bbruucnare  (pa3nuuHbIMM - cmoco0amMH) — IUIONIAAb — TPEYrojbHMKa W IUIOLIAIU
MHOTOYTOJIBHBIX (UTYp (MOJIB3YSICh, TJe HE00X0AUMO, KAIbKyIsATOpoM). [IpuMeHsATh momyueHHbIE
YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Biagets NOHATHAMHM BIHMCAaHHOIO M LIEHTPAIBHOIO YyIja, HCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX yIJIax, YIJIax MEKIY XOpAaMHU (CEKYILIMMH) U yIJIe MEXIy KacaTeJIbHON U XOpAoH npu
peLIeHUU T€OMETPUYECKUX 3aay.

Biagets MOHATHEM ONMCAHHOIO YETHIPEXYTOJBHUKA, IIPUMEHATH CBOMCTBA OIMCAHHOIO
YEeTBIPEXYTOJIBHUKA IIPU PELLICHUN 3a/1a4.

IIpuMeHATH NMONy4CHHBIE 3HAHMS HA IPAKTUKE — CTPOUTH MATEMATUYECKUE MOJAEIU IS
3a7a4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHHS C TPUMEHEHHUEM 0100us 1
TPUTOHOMETPHH (TIOJIB3YSACH, 1€ HEOOX0AUMO, KAIBKYIIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPHIX VIJIOB, HAXOAUTh C HUX IOMOUIBIO
pa3aMyYHbIE  BJIEMEHTBHl  IPSIMOYTOJIBHOIO  TPEYrOJbHMKA  («pELIEHUE  MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaXomuTh (¢ MOMOINBIO KaNbKYASATOpa) [UIMHBI U YIJIBI JJIS HETaOJIMYHBIX
3HA4YCHUM.



[Tonp30oBaThes GopMylaMu MPUBEICHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOKIECTBOM
JUISL HAXOXKJACHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUUECKUMU BEITNYMHAMMU.

Hcnonp30BaTh TEOpEMBI CUHYCOB M KOCHHYCOB JJIl HAaXOKJIEHHs PAa3JIMUHBIX HIEMEHTOB
TPEYrOJbHUKA («PELIEHNE TPEYTOJIbHUKOBY), IPUMEHATh UX IPU PEILIEHUN T'€OMETPUUECKUX 3a]au.

Brnaners moHsTHAMH TpeoOpa3oBaHUs MM0J00US, COOTBETCTBEHHBIX DJIEMEHTOB I10I00HBIX
¢uryp. Ilosb30BaThCsl CBOWCTBAMH TOJOOMS MPOU3BOJIBHBIX (DUTYp, YMETh BBIYMUCIATH JJIHHBI U
HAXOJUTh YIIbl y MOA0OHBIX ¢uryp. [IpuMeHATs cBoicTBa MOJOOMS B MPAKTHMYECKHX 3a/Jadax.
YMeTbIPUBOUTH IPUMEPHI OJOOHBIX (PUTYP B OKpPYKAIOIIEM MHpE.

Ilonp30BaTbCs TEOpeMaMu O IPOU3BEIECHUU OTPE3KOB XOpZ, O IPOU3BEIECHHUM OTPE3KOB
CEKYILMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcsl BEKTOpAaMH, IOHUMATh WX TEOMETPUYECKUH U (PU3HUECKUIl CMBICI,
OPUMEHATh HMX B PEIICHHM TI'e€OMETpUYEeCKUX M (u3nueckux 3angad. [IlpumeHsTh CcKanspHoe
IIPOU3BEICHUE BEKTOPOB U1 HAXOKAEHUS JUIMH U YIJIOB.

Ilonp30BaTbCcsi METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSTh €r0 B PELICHUU
F€OMETPUYECKUX U IIPAKTUYECKUX 3a1a4.

Biagets NOHATHAMM NPAaBUIBHOIO MHOTOYIOJIBHMKA, JJIMHBI OKPYXXHOCTH, JJIMHBI JOYI'H
OKPYXKHOCTM M paJUaHHOM MeEpbl YIJa, YMEThb BBIYHCIATH IUIOLIAAb KPyra M €ro 4Yacrew.
IIpuMeHATh MOJIyd€HHBIE YMEHHUs B IpakTUdecKuX 3agadax.Haxoauts ocu (wim UEHTPHI)
CUMMETPHH (QUTYP, TPUMEHSTH ABIKEHHS IIJIOCKOCTU B MPOCTEHIINX CITydasX.

IIpuMeHATH MOJNIy4CHHBIE 3HAHMS HA IPAKTUKE — CTPOUTH MATEMATUYECKUE MOJAEIU IS
3a7ay peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUYUCICHHS C TPUMEHEHHUEM 0100us U
TPUTOHOMETPHUECKUX (PYHKIUN(TIOTB3YACH, e HE0OX0AUMO, KAIbKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanyectBo yacoB DJIEKTPOHHBIE
. HaumeHoBaHue  pa3jaeiioB (undposbie)
Ne i/ HpOrpaMMEI Beero KOﬁHTpO.JIbeIe HpﬁaRanecmde 06PA30BATEIbHbIE
padoThI padoThI pecypes
| HpOCTeiane IerOMeTpI/I‘-IeCKI/Ie q)HprE; U . . . EuGmoreka ITOK
uXx cBoiicTBa. Mi3MepeHue reoMeTpuyecKux https://m.edsoo.ru/7f415e2¢
BEJIMYUH
Bbubnuorexa LHOK
2 TpeyrosmeruK 22 ! 0 https://m.edsoo.ru/7f415¢e2¢
3 [TapamienpHble mpsMble, CymMMa yIJIOB 14 1 0 bubnmoreka HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOoCTh M Kpyr. I'eomerpuueckue 14 1 0 bubnmoreka HOK
MOCTPOCHHUS https://m.edsoo.ru/7f415¢2¢
. bubnuoreka HOK
5 [ToBTOpenue, 000OIIeHNE 3HAHUI 4 1 0 hitps:/m.edsoo.rw/7f415e2¢
OBILIEE KOJIMYECTBO YACOB 68 4 0

ITPOTPAMME




8 KJIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
. HaumenoBaHue  pa3jgeiios U TeM (undposbie)
Ne n/n NpPOrpaMMblI Bcero Kourpoapnere | Mpakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecype
n bubnuoreka HOK
! HeThIpEXyrobHiKH 12 ! 0 https://m.edsoo.ru/7f417e18
Teopema  @aneca u TeopeMa O Bubmiorexa TIOK
2 NPONOPIHMOHAIBHBIX OTpe3Kax, MOoJo0HbIE | 15 1 0 https://m.edsoo ru/7f417e18
TPEYrOJbHUKH DS:rI. ]
[Tnomans. Haxoxnenue IJI0IAAe Bubamorexa TIOK
3 TPEYrOJIbHUKOB U MHOTOYTOJIHBIX (UTYP. 14 1 0 httos:/m.edsoo.ru/Tf417e18
[Tnomraau mogoOHBIX GUTyp DS:rI. ]
4 Teopema [Mudaropa u Hawana | g 1 0 bubnuoreka HOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
Yrnel B OKpYy)KHOCTH. BmnucanHele u
5 OIIMCaHHBIE YETBIPEXYTOJIbHUKU. 13 1 0 bubnmoreka HOK
Kacarenbuble k okpyxHoctH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHU
6 [ToBTOpenue, 0000IIeHNE 3HAHUN 4 1 0 Eggsp/l/?ljeelziasoo e ]]%Ie(:)llé
OBILIEE KOJIMYECTBO YACOB 1o 68 6 0

I[TPOTPAMME




9 KJIACC

KoanuecTBo 4acoB JIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ HpOrpaMMEI Beero KOﬁHTpO.JIbeIe HpﬁaRaneCRne 06PA30BATEIbHbIE
padoThI padoThI pecypes
1 Tpuronomerpus. Teopembl KOCMHYCOB H 16 1 0 bubnuoreka HOK
CHHYCOB. Pelienue TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue momobus. Merpuueckue 10 1 0 bubnuoreka HOK
COOTHOILIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
Bbubnuorexa LHOK
3 Bexroper 12 ! 0 https://m.edsoo.ru/7f41al2c
4 JlexkapTOBbI KOOPAWHATHI HA INIOCKOCTH 9 1 0 Eggg?/ﬁilziasoo /T 1];1[?212
IIpaBuiibHBIE MHOTOYrOJIBHMKHM. JlnuHa Bubmmorexa 110K
> OKPYKHOCTH M Ijomaje  Kkpyra. | 38 0 0 https://m.edsoo.ru/7f41al2c
Boruucnenue miomaneit — ]
Bbubnuorexa LHOK
6 JIBHOKEHHS ILIOCKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000111eHKE, 7 ) 0 Bbubnuorexa LHOK
cucTeMaTH3alys 3HaHUH https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB 110 68 6 0

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
I'eomerpus, 7-9 xnaccel/ Artanacsu JI.C., byryzos B.®., Kamommner C.b. u napyrue,
AxumonepHoe o6mecTBo «M3natensctBo «IIpocBerienuey

METOIUYECKHUE MATEPHUAJIbI IJIS1 YYUTEJIA
I'eomerpuss 7 - 9 xnaccel 0a30BBI ypoBEeHb. METOAMYECKOE MOCOOME K MPEAMETHOU ITHUHUHU
yueOHukoB 1o reomerpun JI. C. Artanacsna, B. ®. byry3oma, C. b. Kamomuesa u mp.
Axumonepsoe obmiectBo «M3mgarenscTBo «lIpocBemienue,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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