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IHHOACHUTEJIBHASA 3ATIMCKA

['eomeTpust Kak OMH U3 OCHOBHBIX Pa3/IeI0B IKOJIbHOM MaTEMAaTUKH, UMEIOIIUN CBOEH LIEIIBIO
o0ecreynTh M3y4eHUE CBOICTB M pa3MepoB (pUTryp, MX OTHOIIECHHH M B3aUMHOE PaCIOJIOKEHHE,
ONMPAETCS] Ha JIOTMYECKYIO, JOKA3aTelbHYIO JIMHUIO. LIeHHOCTh M3ydeHHsS Te€OMETpUU Ha YPOBHE
OCHOBHOTO O0OIIEro 0oO0pa3oBaHMs 3aKIIOYAeTCs B TOM, YTO OOYJArOIIMKCS YYUTCS TPOBOIUTH
JIOKa3aTeNIbHbIE PACCYXKACHUSA, CTPOUTH JIOTMUECKUE YMO3AKIIOUEHHS, JI0Ka3bIBaTh MCTHHHBIE
YTBEP)KIICHUSI U CTPOUTH KOHTPIPHUMEPHI K JOKHBIM, IPOBOIUTH PACCYKIEHUS «OT MPOTUBHOTOY,
OTJIMYATh CBOWMCTBAa OT NPU3HAKOB, (GOpMyIHpoBaTh OoOpaTHbie yTBepxkaeHus. Ocoboe 3HaueHHE
J0Ka3aTesIbHAs JTUHUS UIMEET IS YIIIYyOJIEHHOTO U3yYEHHs] MAaTEMAaTUKH.

[enbro u3ydeHust reOMETPHHU SBISETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA IIPH PEILIEHUH KaK
MaTeMaTHYECKUX, TaK M MPAKTUYECKUX 3aJlad, BCTPEUAIOUINXCS B peadbHOU xu3Hu. OOyuaronuiics
JIOJIKEH HAYYUThCS OTIPEAEIATh TEOMETPUUECKYIO (PUTYPY, OTUCHIBATH CIOBAMH YEPTEK HIIU PUCYHOK,
HaWTH MJIOLIa/1b 3€MEJIBHOTO Y4aCTKa, pACCYUTHIBATh HEOOXOIMMYIO JUIMHY ONTOBOJIOKOHHOTO KaOesst
i TpedyeMble pa3Mepbl rapaxa Juis aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpasi, BEIUNCIUTEIbHAs
JUHUS B U3ydeHUH reomeTpuu. [Ipu pemieHnu 3ajad npakTHYECKOro XapakTepa 00yJaromuics yauTcst
CTPOHWTh MaTEMAaTHUYECKHE MOJETH PEAbHBIX XU3HEHHBIX CHTYaIldi, MPOBOJWUTH BBIYMCICHHS W
OIICHUBATh aJIeKBaTHOCTb MOJIyUEHHOTO pe3yibTara.

Oco0eHHOCTh Y4eOHOTO Kypca YIIyOJEHHOTO HM3YUYEHUS T€OMETPUU COCTOWT B TOM, YTO
oOyuaroniyecs: He MPOCTO 3HAKOMSTCS C ONpeAeNEHHBIMU MOHATUSAMH, @ YBEPEHHO OBJIAJIEBAIOT UMH.
CymiecTBytomye TeMbl MPOrpaMMbl 0a30BOT0 Kypca T€OMETpUM H3y4aroTcsi Ha Oojiee riayOokom
YpPOBHE, a 00yyaromuecs IpuoOpeTaroT yMEHMsI, HOMOTAIOIINE UM YBEPEHHO TPUMEHSATh CBOM 3HAHUS
HE TOJBKO B MAaTe€MaTHKe, HO U B CMEXHBIX IIpeaMeTax, Mpekie Bcero gusnke U MHGopMaTHKe, a
TaKXe M10JIb30BaThCsl MIOJydEHHBIMM 3HAaHUSMU IIPU PELLICHUN MPAKTUYECKUX 3a/1a4.

Oco0eHHOCTH KJIACCOB

[Iporpamma peanusyercs B 7-9 kitaccax ¢ yriyOJ€HHBIM H3ydeHUEM MaTeMaTuKh. Peanuzyercs
B CHEHHMATM3UPOBAHHBIX KJIaccaX WHXXEHEPHOW U €CTECTBEHHO-HAYYHOM HAIpPaBJIEHHOCTH,
MaTeMaTHYeCKUX KJIaccax.

MecTo Kypca B y4eOHOM ILIaHe JInest

CornacHo ydeOHOMY IUIaHy B 7-9 Kjaccax wW3ydaercs YrIyOJeHHBIM Yy4eOHBIM Kypc
«['eomeTpusi», KOTOPHI BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3fiensl conaepkanusa: «Hauana
reoMeTpun», «TpeyronbHuKn», «OKpYXKHOCTbY», «HeTbipéxyronbHuku», «llomobuey, «neMeHThI
TpuroHomerpumn», «llmomamu», a Takke «Merton koopauHaty, «Bektopb», «lIpeobpa3zoBanus
TIOCKOCTH.

Ha usyuenne yuebHoro kypca «['eomerpusi» orBoautcs 288 yacos: B 7 kiacce — 99 gacos (3
yaca B HEJICNI0), B 8 kimacce — 99 yacos (3 vaca B Heneno), B 9 kinacce — 90 yacos (3 yaca B HEJCIIO).
IIpenmnonaraercs neneHne Kiacca Ha IpyIIbL.

[Iporpamma peasnmsyercs B 2026-2029 rony.

KonnuecTBo yacos
7 8 9
2026/2027 99 99 90
2027/2028 99 99 90

Y4eOHblil roj




2028/2029 99 99 90

K rtemarnueckoMy IUIAHUPOBAHUIO IPUMEHSACTCS MOMAYJIBHBIA IIPUHLUII I[OCTPOCHUS
00pa3oBaTeNIbHON MPOrpaMMBI, YTO TO3BOJISIET BHICTPAMBATh WHAWBHUIYAJIBHYIO 00pa30BaTEIbHYIO
napagurMy u ooOecnedyuBaThb CAMOpPAa3BUTHE IPU HMHIUBUAYAJIBHOM TeMIE pabOoThl C Yy4yeOHBIM
MaTepuaioM, KOHTPOJIb U CAMOKOHTPOJIb 3HAHUH.

I/ICHOJ'IB3yeMLIe 06p830BaTe.ﬂbele TEXHOJOI'iMH, B TOM YHCJ/IC JUCTAHIITUOHHBbIEC

OOyueHue TEeOMETPUU MOXKET OCYIIECTBIATHCS C HCIOJIb30BAHMEM JMCTAHIIMOHHBIX
obpazoBartenbHbIX TexHoyoru# (nanee JIOT), koTopoe npemnosaraeT u3ydeHue yaeOHOro Marepuana
00yyaroUMMuUCs Kak MpU OMOCPEJOBAHHOM B3aWMOJAEWCTBUU C yYUTENIeM udepe3 oOpa3oBaTellbHbIE
maTdopMBbl, TaK U MPH HETIOCPEACTBEHHOM B3ammojencTBuu ¢ yuutenem. [Ipu npumenenun JJOT
UCIOJB3YIOTCS MIaTGOpMBI: JHIelickas miatgopMa aucTaHnuoHHoro obyuenus Moodle, ®TUC
«Mos mkonay, 'MC «29nexkrponnas mikona» HoBocubupckoit o6mactu.

[Ipu oOydyeHnn reoMeTpuu UCIOJIB3YIOTCS CIEIYIONINE TEXHOJIOTHH:

—  TEXHOJIOTHH YPOBHEBOH MU HepeHIIMAINH — ITO OPraHu3anus YIeOHOH NesITeIIbHOCTH yIaIlHXCst
M0 YCJIOBHBIM MHKPOTPYIITIaM, YJI€HBI KOTOPBHIX ONMHM3KH (CXOIHBI) MO CIIOCOOHOCTSM, MHTEpEcaMm,
HaBBIKaM M YMCHHSM B U3YYECHUHU Y4eOHOTO MaTepuajia, a MHOT/JA MO MCUXUYSCKOMY COCTOSIHHIO.
Ucnonwsyercs muddepennpanus mo o0bemMy ydeOHOTr0 MaTepHaa; Mo YPOBHIO CIOKHOCTH yUEOHBIX
3aJIaHUH; TI0 XapaKTepy MOMOIIH B CTETICHH CaMOCTOSTEIBHOCTH YIalTUUXCS.
—  WHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTHH, KOTOPBIE MPE/IIOIaraloT caMOCTOSATEIHLHOE
oOyuyeHHe ¢ OTCYTCTBUEM WJIH OTPHUIIAHUEM JIEATEIbHOCTH YYUTENs; YaCTUYHYIO 3aMEeHy
(bparmeHTapHOE, BBIOOPOYHOE HCIIOIB30BAHHUE IOTIOJHUTEIBLHOTO MaTepuasa); HCIOJIb30BaHUE
TPEHUPOBOUYHBIX MPOTPaMM; HUCIOJIF30BaHNE KOMIIbIOTEPA IS BBIYUCICHHUM, TOCTPOEHUS TPaQUKOB;
UCIO0JIb30BaHNE HMH(POPMAIIMOHHO-CIIPABOYHBIX Mporpamm. Mcmonb3yloTcss MyiabTUMEIUNHHBIE
CIIEHapUU YPOKOB; ITPOBEpPKa 3HAHUM Ha YpPOKE U JioMa (CaMOCTOSITeNIbHbIE paOOThl, MATEMaTHUYECKHE
JTUKTaHTBl, KOHTPOJIbHBIE M CAMOCTOSITETIbHbIE Pa0OThI, OHJIAIH TECThI); MIATPOPMBI Il TOATOTOBKH
k OI'D.
— npobieMHoe 00ydeHHE - ITO COBPEMEHHAS TEXHOJIOTHS 00pa30BaHUs WIIH MOAX0]] K OpraHu3aluu
y4e0HO-BOCIIUTATENILHOTO TpOIlecca, OCHOBAaHHBIM Ha TOCTAHOBKE MPOOJIEMHONW CHUTyaluw,
TpeOyloIIel 0T yyaruxcsi e€ caMoCTOATENbHOTO peleHus. Micnonp30Banue JaHHOTO THIA O0yYeHUS
HaIEJICHO Ha pa3BUTHE II03HABATEIbHOW AKTUBHOCTH YYalIUXCS W HABBIKOB CaMOCTOSITENIbHOM
NEeSTeNbHOCTH. Yuamumcs He naércss uHdopManus B TOTOBOM BHJE. 3HaHHS UM HEOOXOAHUMO
NOOBIBaTh, HCIOb3YS ISl 3TOTO CBOM OMBIT AESATEILHOCTH, TBOPUECKUIN MOTEHIINAT, paHee YCBOCHHBIE
3HAHUA

[Ipu peanuzanuu pabodeil mporpaMmbl MOTYT OBITH MCIIOJIB30BAHbI MAaTEPHUAIIBI JIJIS1 IOJITOTOBKU

k npodmsim onmumnuanapl KJI HTHU u crangaproB Beepoccuiickoro 4eMIIMOHATHOTO JBUKEHUS TIO
npodeccroHanbHOMy MacTepcTBY «lIpodeccuonansy.

HNudopmanns o NpoMeKYyTOYHON aTTECTALUH

HpOMe)Ky’TOLIHaH arTeCTaluda OCYIICCTBIIICTCA C HCJIIbIO IIPOBCPKH CTCIICHM M KauCCTBa
YCBOCHUA MaTCpHualia MO PE3YyJIbTaTaM U3YUYCHUA TCMATUUCCKHUX MOI[yJ'IeI\/'I U MPOBOJAUTCA B (I)opMe
IMHUCbMCHHBIX KOHTPOJIBHBIX pa60T H YCTHBIX 3a4CTOB.

TeKYH_[I/Iﬁ KOHTPOJIb OCYHICCTBIIIFOTCA C HCJIBIO IMPOBEPKU CTCIICHU W KA4YC€CTBA YCBOCHMHSA
MaTepuaia B X0J4€ €TI0 N3YUYCHUA B CIICAYIOIINX (popMax: CaMOCTOSATCIIbHBIC U TIPOBCPOYHBIC pa60TBI,
HHAUBUAYAJIbHBIC TOMAIITHUC 3aIaHU .



Texkymuil KOHTPOJIb U INPOMEXYTOYHAsl aTTECTALMs OCYLIECTBISAIOTCS B COOTBETCTBUU C
«[Tomo>xxennem 00 OCYIIECTBICHWH TEKYIIETO KOHTPOJS YCHEBAEMOCTH U IPOMEKYTOUHOM
aTTecTanuu 06yt1a}om1/1xc;1, ux (bopMax, NEPpUOANIHOCTHU U MOPAAKC NPOBCACHUA MYHUIIMIIAILHOTO
aBTOHOMHOTO 00111e00pa30BaTEIBHOTO yupexkaeHus ropoaa Hosocubupeka «Jlumeit Ne 22 «Hanexna
Cubupm».

Hrorosas arrecranus IpoOBOJAUTCS B COOTBETCTBHH C 3aKOHOAATEIHCTBOM PD.

IIpomexyTouHas aTrecTanus
110 reoMeTpHuH B 7 KJiacce

Homep | HazBanue monmyis Kosmmuectso Howmep ®opwma [TA
MOYJIS 4acoB B MOAYJIE | ypoKa

Hauana reomerpuu. IIpocreiimmue
reoMerpuyueckue (GUrypsl U ux

1 . 21 21 MonynbsHas paboTa Nel
cBorictBa. 3mepenue
F€OMETPUUECKUX BEJINYUH
VYcTHBIN 3a4eT U
2 Tpeyronbuuku 24 44-45 | nucpmennas paora
[TapamensHOCTE. CymMMa yrioB
3 MHOTOYroJibHUKa. [IpsiMoyroyibHbIe 24 69 MoysbHast paboTa Ned

TpeyroJbHUKH. ['eomeTpuyeckue
HEPABCHCTBA

OkpyxHOCTb. ['eoMeTprueckue
4 MecTa Touek. [Toctpoenust ¢ 27 96 MonynbHast padota Ne5
MTOMOIIBIO HUPKYIIS ¥ IMHEHKU

[ToBTOpEeHue, 0600IICHNE, MonynbHast paborta Ne6:
S cUcTeMaTu3alys 3HaHUH 3 99 VY CTHBIN 3aueT

IIpomeskyToUuHasi aTTecTALMS
1o reomeTpum B 8 Kjacce

Homep | Ha3zBanue momyins KosmuecTBo Howmep ®opwma [TA

MOYJIS 4acoB B MOAYJIE | ypoKa

1 YeTbIpEXyrobHUKH 25 25 Monynbras padora Nel

9 VYTiabl ¥ 4ETBIPEXYTOJIbHUKH, 15 40 MonynbHast pabota Ne2
CBSI3aHHBIE C OKPYKHOCTBIO

2 [ono6ue 29 62 Mopnynbnas paboTta Ne3

3 Teopema [Tudaropa u Hauana 18 380 MoxysbHast pabota Ned
TPUTOHOMETPUHU

4 ITnomanm 14 94 MonaynbHas pabota Ne5

5 [TosTOpEHuE, 0600MIIEHHE, 5 99 Monynbhas pabora Neb:
CUCTEMaTU3alHsl 3HAHUI YCTHBIN 339CT




HpOMe)K}’TO‘{Haﬂ arrecranmusa
1o reoMeTpuu B 9 KJacce

Homep Hassanue moxymns Kosmmuectso Howmep ®opma ITA
MO/TyJIst 4acoB B MOJYJIE | ypoKa
21 MopynbHas paboTa
Pemenue TpeyroapHUKOB 21 Nel
31 MonynbsHas paboTa
[IpaBUIBHBIE MHOTOYTOJIBHUKH 10 Ne2
49 MonynsHas paboTa

HeKapTOBI)I KOOpAWHATHI Ha

18
TJIOCKOCTH Ne3
70 MonynbHas paboTa
BexTopst 21 No4
86 MonynsHas paboTa
JIBHKESHUS TUIOCKOCTH 16 Ne5
[ToBTOpenue, o6o0IICHNE, 4

CUCTEMAaTHU3alus 3HAHWI

COLEP KAHUE OBYUYEHUA
7 KIIACC

HauvaJjia reomerpun

Hcropust BOBHUKHOBEHHs M pa3BUTHs reomerpud. HavanmpHbele mOHATHS reomeTpud. Touka,
npsimasi, 0OTpe3ok, nyd. [lonsaTue 06 akcuome, Teopeme, T0Ka3aTENbCTBE, ONPEACTICHUH.

B3anMHoe pacnoniokeHre Touek Ha NpsAMoM. M3MepeHue JAIMHBI 0TPEe3Ka, PACCTOSIHUE MEXKY
TOYKAMH.

[TonynnockocTs u yroi. Buael yrios. MI3Mepenue BenuyuuH yrioB. BepTukaabHbIE U CMEXHBIE
yribl. [lapamiensHble v epneHaUKYIIIpHbIE psiMble. PaccTosiHue OT TOUKH 10 psiMoil. buccekTpuca
yria.

[lepBuuHbIE MpeCTABIICHUS O PABEHCTBE PUTYpP, UX PACIIOIOKEHUH, CAMMETPHUH.

[Ipocreiimme noctpoenus. MHCTpyMEHTHI U1l U3MEPEHUN U IIOCTPOCHUM.

TpeyrojabHuku

Bunel TpeyroJibHUKOB: OCTPOYTOJIbHBIE, MPSMOYTOJIbHBIE, TYMOYTOJIbHbIE, paBHOOEAPEHHBIE,
paBHOCTOpOHHUE. Meaunana, OMcceKTprca U BbICOTa TPEYTOJIbHHUKA.

PaBenctBo TtpeyronbHukoB. IlepBblii M BTOpPOW NPU3HAKM PABEHCTBA TPEYrOJIbBHUKOB.
PaBHOOGeIpeHHbBIE TPEYTOJIBLHUKY U UX cBocTBa. [Ipu3Hak paBHOOEApEHHOTO TpeyroibHuKa. TpeTuii
MPU3HAK PAaBEHCTBA TPEYTrOJIbHUKOB.

CooTHOILIIEHHUSI MEXIy CTOPOHAaMHM W YIJIaMH TpeyrojbHUKAa. HepaBeHCTBO TpeyrojabHUKA.
HepaseHcTBO 0 1nmHe TOMaHOM.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OCeBOI cummeTpuu. [Ipumepbl cumMMmeTpun B
OKpYKarolleM MUpe.

MapanneabHbie npssMbie. CyMMa yIi10B MHOTOYI0J1bHUKA

[TapannenpsHOCTh MNPAMBIX, HCTOPUYECKUE CBEICHHMS O IMOcCTylnare EBKiIMAa U O poJin
JloGa4ueBCKOTO B OTKPBITUU HEEBKIUAOBON TeomeTpun. CBOWCTBA M NPU3HAKH TapauIeIbHBIX




npsameix. Cymma yrioB TpeyroJibHUKa. BHeniHue yrisl TpeyrosibHuka. CymMmMa BHYTPEHHUX YIJIOB
MHOTI'OYTOJIbHHKA U CYMMa BHEIIHUX YIJIOB BBIITYKJIOIO MHOIOYIOJIbHHKA.

IIpsimoyroJibHbIE TPEYTr0JIbHUKHU

IIpu3Haku paBeHCTBa NPSIMOYTOJBHBIX TPEYrOJIbHUKOB. [leprneHIuKynssp M HakJIOHHas.
CBOMCTBO MeMaHbl MPSMOYTOJIBHOIO TPEYroJIbHUKA, IPOBEAEHHOMN K runoTeHyse. IIpsaMoyronbHblii
TPEYroJbHUK ¢ yriioM B 30°.

OxpyxHOCTH

[ToHsATHS OKPYKHOCTU M Kpyra. DJIEMEHTbl OKPYXKHOCTU M Kpyra: LIEHTp, paauyc, JUameTp,
X0pJa, UX CBOMCTBAa. B3aumHOE pacnosokeHne OKpy:KHOCTH M NpsiMoi. KacarenbHas u cexymas K
OKpyXHOCTU. OKpYXHOCTb, BIIMCaHHasi B yroj. IIpocreiimye nocTpoeHus ¢ NOMOIIbIO LUPKYIS U
JINHENKH.

I'eomeTpuuyeckue mecra ToO4eK

[lonatne o reomerpuueckoM Mecre ToudeK. [IpuMepsl reoMeTpUYecKHX MECT TOYEeK Ha
IIJIOCKOCTH. buccekrpuca yria u CepelMHHBIN NEPIEHANKYIAP K OTPE3KY KaK F€OMETPUYECKHE MECTa
To4ek. OnucaHHas OKPYKHOCTb TPEYroJIbHUKA, €€ LEeHTp. MeToJl TeOMETPUYECKUX MECT TOUEK MpHu
pelIeHnN TEOMETPUYECKUX 3aad.

IHocTpoeHusi ¢ MOMOIIBIO HUPKYJISA M JTHHEHKH

Uctopuueckue cBenenus. OOOCHOBaHMSA TPOCTEHIIMX TOCTPOSHWM, 3Tambl 3aJayd  Ha
MOCTPOEHUSI, PEIICHUE 3a/1a4 Ha MOCTPOEHUE LUPKYJIEM U JTUHEUKOM.

8 KVIACC

YeThIpEXyroibHUKH

Jlomanas. Bunapl nomanbix. [nuHa momanoii. MHOroyroiasHuku. [lepuMeTp MHOTOYroJbHHUKA.
[ToHATHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOTOYT OJIbHHAKAX.

[Tapannenorpamm, ero npu3HaKu U cBocTBa. [IpsMoyronpHUK, poMO, KBaapaT, UX MPU3HAKU U
cBorictBa. Tpamemus. PaBHoOenmpeHHass Tpamenwsi, €€ cBOWCTBA W Tpu3Haku. [IpsMoyromibHas
Tpaneuus. CpeaHsis JMHUS Tpaneuuu.

Cpennsiss nuHUS TpeyrojibHMKa. MeTon yIBOEHHs MeAMaHbl TpeyrosibHUKa. Teopema o
MEPECCUCHUH MEANaH TPEYroabHUKA.

Teopema ®aneca, TeopeMa O MNPONOPLHUOHAIBHBIX OTpe3kax. Teopema BapunboHa i
MIPOU3BOJILHOTO YETHIPEXYT OJIbHUKA.

LlenTpanbHO-cCUMMETpUUHBIE (DUTYPBHI.

IToxooue

[Togo6ue TpeyronbHuKoB, Kodduuuent momodus. I[Ipu3Haku MoAOOHS TpPEyroJbLHUKOB.
[Ipumenenue mogo0Us IPH PELICHUH TEOMETPUUECKUX U MPAKTUYECKUX 3aa4.

Xopsl ¥ IOJI0OHBIE TPEYTOJIBHUKH B OKPYXKHOCTU. Teopema 0 IpOu3BeIEHUU OTPE3KOB XOP/I,
TEOPEMBI O ITPOU3BECHUN OTPE3KOB CEKYIIUX, TEOpeMa O KBaapare KacareiabHoul. [Ipumenenue npu
pelieHun reoMeTpuyeckux 3aaad. Teopembl UeBbl 1 MeHenasi.

ILnomannp

[Tonsitue o miomanu. CeoiicTBa miomianeii reomerpudeckux ¢uryp. Ilpocreiimme dhopmysbl
JUIS TUTOINAIN TPEYroJibHHKA, MapasiesorpaMma, pomOa u tpanemuu. [Inomaan moqoOHbIX Guryp.
OTHolEeHNe MIoWAAeH TPEYTOJIbHUKOB.

Teopema IIngaropa

Teopema [Tudaropa. [Ipumenenue reopemsl [Iudaropa npu pemeHny NpakTHUYECKUX 3a1a4.

JJieMeHTbl TPUTOHOMETPHH



CuHyC, KOCHMHYC, TaHIM€HC M KOTAaHI'€HC OCTpPOro yIja MpsIMOYTOJbHOIO TpPEYroJbHUKA.
Tpuronomerpuueckue ¢ynkuun yriaoB B 30° 45° u 60°. IlpomopruoHanbHBIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yr1ibl M 4eThIPEXYTroJIbHUKH, CBA3aHHbIE C OKPY’KHOCTBIO

Brucannble 1 IEHTpaIbHBIE YIJIbI, YTOJI MEXKY KaCaTEIbHOM U XOPIOM. YIUIBI MEXAY XOpAAMHU
U CeKyluIuMu. BrivicaHHbIE 1 ONMCaHHBIE OKPYKHOCTH TPEYTOJIbHUKA U YEThIPEXYTroJIbHUKHU. CBONCTBA
Y MPU3HAKU BIIMCAHHOTO YEThIPEXYrojbHUKa. B3aumMHoe pacnoioskeHue 1ByX okpykHocTell. Kacanue
oKkpyxHocTel. OOuiue KacareabHbIe K ABYM OKPYXHOCTSIM.

9 KVIACC

Peenne TpeyrosibHUKOB

Cunyc, xkocunyc, TanreHc yrioB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@opmyitsl npuBeaeHM. Pemenne TpeyroiabHuKoB. Teopema KOCHHYCOB M TEOpeMa CUHYCOB. Perenue
MPaKTUYECKUX 33a/au C MCIOJIb30BAaHUEM TEOPEMBbI KOCHUHYCOB U TEOpPEMbI CUHYCOB. Perienue 3anau
r€OMETPUYECKON ONITUKH.

Tpuronomerpruueckue QopMynbl A IUIOMAAM TPEYroJIbHUKA, MapajiielorpaMma, pomoa,
tpanenuu. @opmyna ['epona. @opmyra mIoMIaAN BEITYKIOTO YE€THIPEXYTOIbHUKA.

MeTtoa KOOpAUHAT

VYpaBHeHHE MpPSAMONW Ha IUIOCKOCTU. YTJIOBOM KO3()UIMEHT M CBOOOIHBIM diEH, HX
reoMerpuueckuid cmbica. IlapamiensHOCTh W MEPHEHIUKYISIPHOCTHh MpPSMBIX (Yepe3 YIJIOBOM
K03 UIIUEHT).

VYpaBHeHue okpyxHocTH. Haxox1eHre nepecedeHnii OKpYKHOCTEH U IPSIMBIX B KOOPJMHATAX.
dopmyia paccTOSIHUS OT TOUKH 10 psMoit. [Imomane napamienorpamMmma B KOOpIMHATaX, MOHIATHE 00
OpUEHTUPOBAaHHON Iuomagu. IlpumeHeHne Meroga KOOpPAMHAT B IMPAKTUKO-OPUEHTHPOBAHHBIX
reOMETPUYECKUX 3aJauax.

BekTopsl

Bekropsl Ha miockoctu. CrokeHuWe M BBIYMTAHME BEKTOPOB — IpaBWila TPEYrojbHHKA U
napajiesiorpaMMa. Y MHOXKEHHE BeKTopa Ha uncio. KoopauHartel Bektopa. CiloKeHue U BbIYUTaHHE
BEKTOPOB, YMHO’KEHUE BEKTOpa Ha YHUCJIO B KOOpAUHATaX. [IppuMeHeHne BEKTOPOB B (U3MKE, LEHTP
Mmacc.

Ilonstue o ©Oaszuce (Ha miockocTH). PasnoxeHuss BekTopoB mo Oasucy. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB, T'€OMETPUYECKMH CMBICI U BBIPAKEHHE B JEKAPTOBBIX KOOPAMHATAX.
JMcTpuOyTUBHOCTh CKAJISIPHOTO MpousBeaeHus. CKaaspHOe IPOU3BEIACHUE M IPOCLHPOBAHUE.
[IpuMeHeHHe CKaJIPHOTO INPOU3BEACHMS BEKTOPOB JJS HAXOXKJEHHs JIMH U YrjoB. PemieHue
reOMETPUYECKUX 33]au C TOMOULIbIO CKAJIIPHOTO MPOU3BEICHHUS.

JITMHA OKPYKHOCTH U IJIOIIA/Ib KPyra

[IpaBunbHBIE MHOTOYrOJIbHUKHU. [[nuHa okpyxHocTu. I'pamycHas M paguaHHas mepa yria,
BBIUMCIIEHUE JJIMH IyT oKpyxHocTell. [Inomans kpyra, cekropa, cermenta. Mictopuueckue cBeeHUs
00 U3MepeHNH JJTMHBI OKPYKHOCTH U IUIOIIAAN KpYyTa.

JBuKxeHUSs MJIOCKOCTH

LentpanpHas cumMmetpus. LlenTpanbHo-cumMmerpuunble  ¢urypel. IloBopoT. OceBas
cummeTpusd. OUrypel, CHMMETPUYHBIE OTHOCUTENIBHO HEKOTOPOi ocu. [lapaiensHblil mepeHoc.

ITonsiTue nBUXkEHUs U ero coiicTsa. PaBeHcTBo ¢uryp. IIposiBieHuss cuMMeTpHH B TIPUPOJIE,
KHUBOITUCH, CKYJIBITYype, apxuTektype. Kommosuiuu aBmxeHMH (IpOCTEHIINE TNPUMEpPHI).
IIpuMeHeHNE B TEOMETPUUECKUX 3a/1a4ax.

[TonsTHE O rOMOTETHH.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUSA INIPOI'PAMMbBI YYEBHOI'O KYPCA
«TEOMETPUSI» HA VYIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE Pe3yJIbTAThI OCBOCHUS MTPOTPAMMBbI 10 MATEMATUKE XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

MPOSIBJICHUEM HHTEpeca K MPOILIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTHKU, IEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKEHHSM POCCHICKHX MAaTE€MaTUKOB U POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTrUX HayKaxX U MPUKIATHBIX chepax;

2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBINIOJTHEHUIO OOS3aHHOCTEW TpakJaHWHA M peaju3alud ero Ipas,
MPEACTABICHUEM O MaTEeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHHUS PA3IMYHBIX CTPYKTYp, SIBIICHUH,
MpOLEAYp TpakJaHCKOTO OOIIecTBa (HampUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJIEHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTWKEHUN HAyKH, OCO3HAHUEM
BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B PEIICHHH MPAKTUYECKUX 3a7ad MaTeMaTU4eCKOu
HaIpaBJIEHHOCTH, OCO3HAHHWEM BAXHOCTH MAaTEMaTHYECKOTO OOpa3oBaHMs Ha NPOTSHKEHWU BCEH
KU3HU JUIS YCTIENTHOW MPO(ECCHOHAIBHONW NEATeTbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOEHUEM WHIMBUIYaTHbHOW TPAaCKTOPHUU OOpa30BaHWS W JKU3HEHHBIX
IUTAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYEeCKOr0 BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOIIMOHATIBHOMY M 3CTETUYECKOMY BOCHPUSITHIO MaTEMaTUYECKUX OOBEKTOB,
3a/1a4, peICHUI, pacCy ACHUMN, YMEHUIO BUJIETh MATEMATHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOI0 NMO3HAHUSA:

OpUEHTAllel B JAEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX IpEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI UEJIOBEKa, TMpUPOAbI U OOIIecTBa, MOHUMaHUEM
MaTeMaTH4eCKON HAyKH Kak c(epbl UeI0BeUeCKOM 1eATeIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYHUMOCTHU
JUISL pPa3BUTHSI IUBUJIM3ALIMY, OBJIAJICHUEM A3bIKOM MAaTEMaTUKH U MAaTEMaTU4YECKOM KYyIbTYypOH Kak
CPEZICTBOM II03HAHUS MUPA, OBJIAJCHUEM HAaBBIKAMU HCCIIEOBATEIBCKOM AEATEIbHOCTH;

6) ¢pusnyeckoro BocnuTaHus, GOpMHUPOBAHUA KYJIbTYPbI 310POBbSI U IMOIMOHAJILHOIO
0J1aronosIy4us:

TOTOBHOCTBIO IPUMEHSATh MATEMAaTUYECKHE 3HAHUS B MHTEpPECax CBOETO 30POBbsI, BEACHMS
310poBOro oOpas3a >XKM3HU (3I0pPOBOE MHUTAHHME, COANAHCUPOBAHHBIN PEKUM 3aHATHM M OTIbIXA,
perynspHas Qu3uyeckas aKTHMBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedieKkcuu, MpPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4ejJoBeKa;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

OpUEHTAIle Ha TpPUMEHEHHWE MaTeMaTU4YeCKUX 3HAHWKM JUIs pelIeHus 3aJad B 00JacTu
COXpPaHHOCTH OKpYKarouleld cpenapl, IUJIAaHUPOBAHMS TIOCTYIKOB M OLIEHKH HX BO3MOXHBIX
MOCIIEJICTBUIN ISl OKPYXKAroIIed Cpelbl, OCO3HaHHWEM TIO00ATbHOTO XapakTepa HKOJIOTHYECKUX
mpo0JieM U MyTeil X peuieHus;

8) ajanTannu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:

TOTOBHOCTBIO K JCUCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO IEATEIbHOCTh, B TOM UHCIIE YMEHUE YUUTHCS Y IPYTUX JOJEH,
MpHOOpeTaTh B COBMECTHOU AESITETbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETCHIIUU U3 OMBITA APYTHUX;



HE00X0IMMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHUH, (POPMYIUPOBATH UJCH, IOHATHUS, TUTIOTE3bI
00 00BEKTaX W SABJICHHIX, B TOM YHCJIC paHee HEU3BECTHBIX, OCO3HABATH NCPHUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITUIO KaK
BBI30B, TpeOyIOMMIA KOHTPMEp, KOPPEKTUPOBATh TPUHUMAEMBbIC pCEIICHWS W  JCHCTBUS,
(hopMyIUPOBaTh U OTICHUBATH PUCKHU U IOCIIEICTBUS, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynpraTte OCBOEHMS MporpamMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOIO OOIIETro
oOpasoBaHusi y oOydJaromerocss OyayT cQOpPMHUPOBAHBEI MeTaNpeIMeTHbIe Pe3yJabTaThl,
XapaKTepU3YIOITUECS OBJIAJICHHEM YHUBEPCAITbHBIMHU M03HABATEIIbHBIMU JIEHCTBUSAMH,
YHUBEpPCAIbHBIMU KOMMYHHKATUBHBIMH  JIEUCTBUSIMH M YHUBEPCAIHHBIMH  PETYISITUBHBIMU
JIEACTBUSAMM.

IMo3naBaTeibHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Ba3oBble jornueckue aecTBus:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKKH MAaTEMAaTHUYECKHX 0OBEKTOB, TOHSATHH,
OTHOIIEHUH MEXIy TMOHIATHAMH, (HOPMYIUPOBATH OMPEIACICHHUS TOHSATUH, YCTaHABIWBATh
CYIIIECTBEHHBIM TPHU3HAK KiacCH(HUKAIMKA, OCHOBAaHUS i1 OOOOIIEHUS W CpaBHEHUS, KPUTEPHUU
MMPOBOIMMOTO aHAJIN3A;

BOCTIpUHUMATh, (HOPMYIHPOBaTH M TIPEOOPA3OBBIBATH CYXKIACHHUS: YTBEPAUTEIbHBIE U
OTpHIIaTENbHbIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

BBISIBIISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpeuHsi B (akTax,
TAHHBIX, HAOIOJICHUSX U YTBEPKACHUSAX, MPeJlaraTh KpUTEPUHU IJIs BBISIBJICHHS 3aKOHOMEPHOCTEHN U
MPOTUBOPEUHIA;

JieNiaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH TT0 aHAJIOTHH;

pa3buparh J10Ka3aTeabCTBA MaTEMaTHYECKUX YTBEPXKIACHWM (MpsSMble M OT MPOTHUBHOTO),
MIPOBOJUTH CAMOCTOSITENIBHO JJOKA3aTENbCTBA MATEMAaTHYECKUX (PaKTOB, BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJUTh TMPUMEPhl M KOHTPHOPUMEPHI, MPUMEHITh METOJ MaTeMaTU4YeCKOW HHIYKIIHUH,
000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CHOCOO pelieHus ydyeOHOW 3a1adyu (CpaBHUBATh HECKOJIBKO BAapHAHTOB pEILEHUS,
BbIOMpaTh HanboJIee MOAXOASAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

WCII0JIb30BAaTh BOMPOCHl KaK HCCIENOBATENbCKUA WHCTPYMEHT MO3HAHUS, (PopMyIupoBaTh
BOIPOCHI, (PUKCUPYIOIINE MPOTHBOpEUHE, MpoOIeMy, CaMOCTOSITEIIBHO yCTaHABIMBaTh MCKOMOE U
naHHoe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

MPOBOJUTH MO CAMOCTOSITENIbHO COCTaBICHHOMY IUIaHY OJKCIEPUMEHT, HCCIEI0BAaHUE II0
YCTaHOBJICHHIO 0COOCHHOCTEH MaTeMaTH4eCKOro 00bheKTa, 3aBUCUMOCTEH 00BEKTOB MEKYy COOO0M;

CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIICHHS] W BBIBOJBI MO pe3ylIbTaTaM MPOBEIEHHOTO
HaOIOIEHUS], UCCTIEI0OBAHNUSA, YKCIIEPUMEHTA, OIIEHUBATh JIOCTOBEPHOCTh MOJMYYEHHBIX PE3yIbTaTOB,
BBIBOJIOB U 000OIIIEHHIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIABUTATh MPEANOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanueii:

BBISIBIISITh HENOCTATOYHOCTh M HM30BITOYHOCTh WH(GOPMAIIMHU, NAaHHBIX, HEOOXOAMMBIX JIJIs

pelieHus 3a1a4uu;



BBIOMpATh, aAHATU3UPOBATh, CHCTEMATU3UPOBAaTh M  HHTEPIPETUPOBATH HHPOPMALHUIO
Pa3NUYHBIX BUIOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (opMy NpeAcTaBieHUs HWHGOPMAIMKM W WILIIOCTPUPOBATH pELIacMble 3a/1auu
CXeMaMH, AUarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUSAMU;

OLICHUBATh  HAA&KHOCTH  MHPOPMALUMU IO  KPUTEPHUSAM,  NPEIIOKEHHBIM WM
cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuUKaTHBHBbIE YHUBepCaJbHbIE YUeOHbIe JeiicTBUA:

BOCIPUHHUMATH U JOPMYIUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBUSMH U LEISIMU OOIIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a]]aui, KOMMEHTUPOBATH MOJTyYCHHBIH PEe3yIIbTaT;

B X0Je OOCYXJEHHUs 3a/laBaTh BOIIPOCHI MO CYHIECTBY OOCYXZaeMOW TeMbl, MpoOIeMBbl,
pemaemMoi 3ajayd, BBICKAa3bIBaTh WJIEH, HAIlCJICHHBIE HA MOWCK PEIICHHs], COMOCTaBISTH CBOH
CYKIEHHsI C CYKICHHUSMH JPYTUX YYaCTHUKOB JUaliora, OOHApYXUBATh PA3JIM4d€ M CXOJCTBO
MIO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHUS;

MPEICTaBIATh PE3YIbTAaThl PEUICHUS 33Ja4d, OKCIIEPHUMEHTAa, WCCIECAOBAHUS, TPOCKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIEHUS € Y4ETOM 3a/lad MPE3EeHTAlMH U OCOOEHHOCTEH
ayJMTOPHU;

MOHMMAaTh W WCIIOJIb30BaTh IMPEUMYIIECTBa KOMAaHIHOW W WHAWBUIAYAILHOW pPaOOTHI TpH
pemeHnr y4eOHBIX MaTeMaTHYeCKHUX 3a/av, TNPUHUMATh IIeJlb COBMECTHON JIEATEIIbHOCTH,
TUTAHUPOBATh OPTaHM3AIMI0 COBMECTHOW palOTBI, paclpenensiTh BHIBI PadOT, OTOBAPHBATHCA,
o0cyXJaTh Mmpoliecc U pe3yinbTaT padboThl, 000011aTh MHEHUS HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYNMOBBIX ¢dopmax paboTel (0OCyXkAcHHS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» U UHBIE); BBITIOIHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOM JEUCTBUS C APYTUMHU
YJIeHaMU KOMaH/Ibl, OIICHMBATh Ka4eCTBO pe3yJbTaTa U KaueCTBO CBOETO BKJIaJa B OOIIMI pe3ynbTat
0 KpUTEPHSIM, CPOPMYITUPOBAHHBIM YHACTHUKAMU B3aHUMOICHCTBHUSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanmsi:

BBISIBIISITH MTPOOJIEMBI ISl PEILICHUS B dKU3HEHHBIX U YU€OHBIX CUTYyalUsIX, OPUECHTUPOBATHCS B
Pa3IMYHBIX MOAX0JaX IPUHSITHS pelleHud (MHANBUyalbHOE, IPYIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJIAThH IUIaH, QITOPUTM pEHIeHMs 3aJayd (WM ero 4acTb), BhIOUpATh
CHoco0 pelnieHus ¢ y4€TOM UMEIOIINXCS PeCYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPHUAHTHI PELICHHUM ¢ y4ETOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIJIETh CIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJS Tpollecca M pe3ylbTaTa peuieHUs
MaTeMaTH4eCKOU 3aJjaur, CAaMOMOTHBAIIMH U PeQIICKCUU;

MpeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh TpU pEIICHHH 3aJaud, BHOCUTH
KOPPEKTHUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAMIEHHBIX OIIUOOK, BBISBICHHBIX
TPYAHOCTEN;

OLICHUBAaThb COOTBETCTBHE pe3yJbTaTa JAEATENbHOCTU IIOCTABICHHOW ILIETM U YCIOBHUSM,
OOBSICHATh NMPHUYUHBI JIOCTH)KEHUS WIM HEJOCTIDKEHHs IIeNTM, HaXOJIUTh OLIMOKY, aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

BbIpaXXaTh HMOLMUHU TPU M3YyYEHUH MaTeMaTHUYeCKUX OOBEKTOB U (aKkToOB, JaBaTh
HMOLIMOHAIBHYIO OLIEHKY PEIICHUs 3a1auH.

NPEJMETHBIE PE3YJIbTATbBI
K koHI1y 00yuenus B 7 kj1acce oOy4yaromuncs MOTydUT CIeIyIONUe PeIMETHBIE pe3yIbTaThl:



Pacrnio3naBath u3y4eHHbIE T€OMETPUUYECKHE (DPUTYPBHI, ONIPENENIATh HX B3aUMHOE PACIIONIOKEHHE,
n300pakaTh TreoMeTpudeckue (GHUrypbl, BBIOIHATH YEPTEKU IO YCIOBHIO 3agauu. M3mepsTsb
JIMHEWHBIE U YIVIOBbIC BEJIMYMHBL. Pelnars 3a1a4n Ha BBIYUCIICHUE JIJIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenath NIPUKUIKY U OLEHKY JIMHEHHBIX M YIVIOBBIX BEJIMYHUH IIPEAMETOB B PEalbHOU JKHU3HU,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTe pasmMephl 3TUX 0OBEKTOB IO MOPAIKY BEINYHHBI.

Crpoutb 4epTeKH K FeOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCs NMpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BAaTh IPU3HAKA U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB TP PEIICHUH 33/1a4.

[IpoBOAUTB JIOTHYECKUE PACCYKICHHUS C UCIIOJIBb30BAHMEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCs IpU3HAKAMM PABEHCTBA IPSIMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEANAHBI,
MIPOBEAEHHON K TMIIOTEHY3€ IPSIMOYIOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH F'€OMETPUYECKHUX 3a/1a4.

Omnpenenars napajuieabHOCTb IPSIMBIX C TIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMU CEKYIIasl.
Omnpenenars napauieaIbHOCTh NPSIMBIX C MMOMOIIBI0 PABEHCTBA PACCTOSTHUI OT TOUYEK OJHOU MPSAMOit
JI0 TOYEK JPYTOU MPSMOM.

Pemats 3a1aum Ha KiieT4aToil Oymare.

[IpoBOIUTH BBIUMCICHHUS U HAXOIUTh YHCIOBbIE W OYKBEHHbIE 3HAU€HUS YIJIOB B
F€OMETPUUYECKHUX 3a/a4ax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB M MHOTOYTOJBHUKOB,
CBOMCTB yIJioB, 0Opa30BaHHBIX MpPU MEPECEUCHUU JIBYX MapaieIbHBIX MPSIMBIX ceKyllel. Pemars
MIPAaKTUYECKHE 337]a4X Ha HAXOK/ICHHE YTJIOB.

Bnanets monsituem reomerpuueckoro mecta touek (I'MT). Onpenensats OuccekTpucy yria u
CEpEIMHHBIN MTEPIEHIUKYIISIP K OTPE3KY KaKk F€OMETpUUYECKHe MecTa To4eK. [1osib30BaThCs MOHATHEM
reomeTpuueckoro Mecra Touek (I'MT) npu mokazaTenbCTBE T€OMETPHUYECKUX YTBEPXKICHUW M TPHU
peuieHun 3aay.

@opMyIHpOBATH ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl U AMAMETPA OKPYXKHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMH. YMETh JTOKa3bIBaTh W MPUMEHATH 3TH CBOWCTBA IPU PEIICHUHN
3aza4.

BnageTs noHATHEM ONMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LIEHTP.
Jloka3pIBaTh U UCHOJIB30BaTh (PAKTHI O TOM, UTO OUCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECeKaroTCs B
OJIHOW TOYKE, U O TOM, UYTO CEPEIMHHBIE MEPIEHAUKYISIPbl K CTOPOHAM TPEYIOJIbHUKA [IEPECEKAIOTCS
B OJHOU TOYKE.

Brnagetp moHsATMEM ~— KacaTeNIbHOW K OKPY)KHOCTH,  IIOJIb30BaTbCi  TEOPEMOM O
MEePIEHAUKYJIIPHOCTH KacaTeJbHOM M paauyca, NPOBEAEHHOTO K TOuYKe KacaHus. Jloka3bpiBaTh
PaBEHCTBO OTPE3KOB KACATENIbHBIX K OKPY)KHOCTH, TPOBEAEHHBIX U3 OJIHOM TOYKHU, U IPUMEHSTH 3TO B
pEeLIeHUU TEOMETPUYECKUX 3aay.

Jloka3piBaTh W MPUMEHATH MPOCTEUIINE TIEOMETPUUECKHE HEpPaBEHCTBA, IOHUMAaTh HUX
MPAKTUYECKUI CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS € MTOMOILBIO LIUPKYIS U JTUHEHKHU.

K koHniy o0y4yenus B 8 kiacce 0Oy4yaronuiics MOIy4YUT CIEAYIOIINE IPEAMETHbIE Pe3yIbTaThl:

Pacno3HaBaTh OCHOBHBIE BHU[bI YETHIPEXYTOJIBHUKOB, HMX 3JEMEHTHI, IOJb30BaTbCs HUX
CBOMCTBAMM TIPM PpEIICEHWH TEeOMETPUYECKMX 3ajgad. Pas3nmuuaTe TpU3HAKM U CBOICTBA
napajuienorpaMmma, pom0a 1 npsSMOYTroJIbHUKA, JOKa3bIBaTh UX U YBEPEHHO MPUMEHSTH IIPU PEIICHUN
FeOMETPUYECKHX 3a]1a4.

Hcnonp30BaTh CBOWCTBA TOUKH NEpECeUeHHsI MEMaH TPEyrojbHHUKa (LIEHTpa Macc) B PEeLICHUN
3az1ay.



Bnaners noHsTHEM CpeiHEN JIMHUM TPEYroJIbHUKA U Tpalleluy, NPUMEHITh X CBOMCTBA MpU
peuieHuu reoMeTpudeckux 3anad. Menonbs3zosars Teopemy daeca u TeopeMy O IpONOPLHOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JJIs PELLIEHUS IPAaKTUUECKUX 3a/1a4.

Pacrnio3HaBath IEHTpaIbHO-CUMMETpPHYHBIE (UTYphl M HCIOJIB30BaTh HMX CBOMCTBA IpU
peuieHuu 3aay.

Brnanetp MOHATHSME TOAOOHS TPEYroJIbHHUKOB, Kod(duumenTa mogodus, COOTBETCTBEHHBIX
2JIEMEHTOB NOJOOHBIX TPEYroJbHUKOB. VIMeTh mpencraBiieHHe O NpeoOpa3oBaHUM MOAOOMS U O
nonoOHbIx ¢urypax. Ilonp3oBaTbesi mNpU3HAKaMH TOAOOHS TpPEYrOJbHHUKOB TIPU  PEIICHUH
reOMETpUUeCKUX 3agad. JlokasplBaTh M NPUMEHATh OTHOLUEHUS IPONOPLUOHAIBHOCTH B
PSIMOYTOJIBHBIX TPEYroJdbHUKaX. [I[pUMeHATh mog001e B MPAaKTHIECKUX 3aadax.

Hcnone3oBars Teopemsl UeBbl 1 MeHemnas py peleHnu 3a1a4.

Hcnonp30BaTh TeOpeMbl O BIHMCAHHBIX YrjaX, YIrilax MEXAYy XOpAaMH (CeKyIIMMH) U yrie
MEXIYy KacaTeIbHOW M XOpPJOW NMPH PEIICHUH TeOMETPUYECKHX 3aaay. /[oka3piBaTh U NMPUMEHSTH
TEOPEMBI O TMPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEICHUU OTPE3KOB CEKYIIMX, O KBajpare
KacaTeJIbHOM.

BeiBoguTh W UCHONB30BaTh MpocTeiiime QGopMyabl JUisl  IUIOMAAM  TPEYroJbHUKA,
napajiejorpaMma, pomba | Tpamenuu. BpHucaare (pa3IUdHBIME  CIIOCOOAMM)  TUIOIIAb
TPEYroJbHUKA U TUIONIAJM MHOTOYTOJBHBIX GUTYp (MOJIB3YACH, T/Ie HEOOXOIUMO, KAJbKYIATOPOM).
3HaTh OTHOIICHHE IUIOIIAJEH MOJAOOHBIX (GUIYp M NMPUMEHATH MpH pelleHuu 3aaad. [IpumeHsTsb
MTOJTy4EHHBIE YMEHHUS B IPAKTUYECKUX 3a4a4aX.

[Tonb3oBarbest Teopemoit [ludaropa mas permieHus reoMeTpUUecKUX U MPAKTHUECKUX 3a7ad.
CrpouTh MaTeMaTHM4eCKyr0 MOJENb B NMPAKTHYECKUX 3aa4aX, CAMOCTOSATEIBHO AENIaTh YEepTEX U
HAaxO0JIUTh COOTBETCTBYIOIINE JJINHBI.

Bragete moHsATHEM BIHCAHHOTO M LEHTPAIBHOIO yria, yria MEXAYy KacaTelIbHOW M XOPAOH,
ONMCAaHHOM Y BIMCAHHOM OKPY>KHOCTH TPEYTrOJIbHUKA U YETBIPEXYTOJIbHUKA, IPUMEHSTH UX CBOMCTBA
IIpU PELICHUH 3a/1a4.

[IpuMeHATH MOTy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMAaTHYECKUE MOJIEIH JUIsl 3a1a4
peaIbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C NPUMEHEHHEM MOa00us U
TPUTOHOMETPHH (II0JIb3YSCH, TJIe HEOOXOAUMO, KAIbKYISITOPOM).
K koHniy o6y4yenust B 9 kiaacce 00y4yarouIuiics MOIYYUT CIEAYIOIINE IPEAMETHbIC Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJIOB, YMETh HAaXOJUTh C HMX IOMOIIbIO
pa3IMYHbIE  JJEMEHThl  NPSIMOYIOJILHOTO  TPEYrojbHUKAa  («pEeHIeHHe  IPSIMOYTrOJBHBIX
TPEYroJbHUKOBY»). HaxomuTe (C MOMOIIBIO KAIBKYIATOPA) AJIMHBI U YTIBl A HETAOIWYHBIX
3HAYCHUU.

[Tonb3oBatbest hopMynaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIAECTBOM IS
HAaxO0KJIEHHUS COOTHOLIEHUU MEXKLy TPUTOHOMETPUUYECKUMU BEJIMYMHAMU.

Jloka3piBaThb TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NMPUMEHATh HUX JI1 HAXOXKICHHS
Pa3IMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA («pPEIICHHE TPEYroJIbHUKOBY), MIPU PEIICHUU T€OMETPHUECKUX
3a1a4. [IpumMeHATs NoMydeHHbIe 3HaHUS NPU PELICHUH NIPAKTUUECKUX 3a/1ad.

[IpuMeHAT TPUTOHOMETPHUIO B 3a/Jadax Ha HAXOXKJIEHHUE IUIOIIAIU, BBIBOJWUTH WU BIAJETh
TPUTOHOMETPUUECKUMH (GOpMylIaMu Ui IUIOLIaJM TPEyroJibHUKa, MapajjenorpaMma, pomoa,
Tpaneuuy, BBIBOJUTH M NpUMEHATh (opmyny ['epona um cdopmyny A IUIOmagu BBITYKIOTO
YETBIPEXYTOJIbHUKA.

NMeTp npencTaBieHne 0 TOMOTETHH, IPUMEHSTH B IPAKTUUECKUX CUTYaLHSIX.

BrnaneTrs moHsTHEM KOOpAMHAT HA IUIOCKOCTH, paboTaTh ¢ ypaBHEHUEM IPSMON Ha TIOCKOCTH.
Brnanets NOHATUSAMH YIIIOBOTO KO3 QHIIMEHTa U CBOOOTHOTO YJIeHa, TOHUMATh UX T€OMETPUUYECKHMA



CMBICII U CBSI3b YIIIOBOTO KO3((UIMEHTA C BO3pACTaHUEM U YObIBaHHEM JMHEHHOU (QyHKIUHU. YMETh
pemaTh METOJOM KOOPIMHAT 33JayH, CBA3aHHBIE C MApAIICIBHOCTBIO M MEPIEHANKYISPHOCTHIO
MPSIMBIX, TIEPECEYCHUEM MPSAMBIX, HAX0KICHUEM TOUEK IepeceueHusl.

BbiBouTh M BIAJETh YpaBHEHHEM OKpPYXHOCTH. VICHOnb30BaTh METOJ KOOPAMHAT IS
HAXOXKJCHHS TIePECCUCHUI OKPY)KHOCTEH M NPsAMBIX. Bianets ¢popMynaMu pacCTOSHHS OT TOYKH JI0
OpsIMOM, TUIOMIAAM TapajieiorpaMMa B KOOpDAMHATAX, HUMETh MOHATHE 00 OpHEHTHPOBAHHOW
wiomaau. [lonb30BaThCsi METOAOM KOOPAWHAT HA IUIOCKOCTH, TMPUMEHATH €r0 IMPH pPEHICHUH
TEOMETPUYECKUX U TPAKTHYECKUX 3amad. [IpUMEeHATh MeToJ KOOpAWHAT B  MPAKTHUKO-
OpUEHTHPOBAHHBIX T€OMETPHUUCCKUX 3a7a4ax.

Brnanerp moHsiTHEM BEKTOpa. YMETh CKJIAIbIBaTh M BHIYATATh BEKTOPBI, YMHOXKATh HA YHCJIO,
BJIQJIETh IPABUJIAMHU TPEYTOJIBHUKA U ITapajuiesorpaMma. Biagers mpakTHuecKHMH HHTEPIIPETAUSIME
BEKTOPOB. YBEPEHHO MOJH30BATHCS KOOPIMHATAMHU BEKTOpa. BiiajgeTh Clo)KeHWEM W BBIYMTAHUEM
BEKTOPOB, YMHO)KEHHEM BEKTOpPA Ha YKCIIO B KOOPIUHATAX.

Nmery mnpencraBnenue o 0Oasuce (Ha TUIOCKOCTH). PackiajpiBaTh BEKTOPHI MO 0Oa3ucy.
PackmanpiBaTh BEKTOPBI CHII C TIOMOIIBIO MPOCIUPOBAHKS U TPUTOHOMETPUYECKUX COOTHOIICHUH.
[TpuMeHsTh MOTydeHHBIE 3HAHUS B TIPOCTEHIINX (PU3NIESCKHX 3a/1auax.

Brnanetp MOHSATHEM CKaISAPHOTO TPOW3BENCHHUS BEKTOPOB, IMOHUMATh €r0 T€OMETPUYECKHUN
CMBICI ¥ YBEPEHHO TIIOJIb30BaThCSl €ro BBIpAKEHHWEM B JEKAPTOBBIX KOOpPJMHATaX. 3HATh
IUCTPUOYTUBHOCTh CKAISIPHOTO TIPOM3BENCHHWSI W €ro CBA3b C TNpOCHHpoBaHHEM. lIpuMeHsTH
CKaJIIPHOE MPOU3BEICHHE BEKTOPOB JIUIsl HAXOKCHUS JUTHH | YTJI0B. PemraTe reomeTpudeckue 3aaau
C TIOMONIbIO CKAJISIPHOTO TPOW3BENCHHS. VICTONb30BaTh CKANSPHOE IPOW3BEICHWE BEKTOPOB B
anreOpandeckux U PU3NIECKUX 3a1avax.

Bnanerp TOHATHSMHU TPaBUIBLHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPY)KHOCTH, JUITHHBI JYTH
OKPY)XHOCTH W paJiMaHHOW MEpBI YIiia, BBIYUCIATH ITUIOIAAb Kpyra u ero 4acteil. [IoHnMaTh cMbICH
yrcia 7. [I[puMeHsITh MoTydeHHbIC YMEHUS MTPH PEIICHUH MTPAKTHYECKHUX 3a1a4. 3HATh HCTOPHUECKHUE
CBeJICHUS 00 U3MEPEHHH JITTHHBI OKPY>KHOCTH U TUIONIAIN KPyTa.

Nwmetp npencraBieHune o npeoOpa3oBaHUK TUIOCKOCTH, O JBIKEHUSIX. HaxoauTh ocu, IEHTPHI
CUMMETpHH (UTYp, LEHTPHI MOBOPOTA, HAXOJUTH KOMIIO3HMIIMM MPOCTEUIINX TPEOOpa3OBaHHA.
[TpuMeHsTh NBUKCHUS TUNIOCKOCTH MTPH PEIICHUH TEOMETPHUYECKHX 3a/1a4.

[TpuMeHsTh OTyYEeHHBIC 3HAHHUS HA MPAKTUKE — CTPOUTHh MaTEMaTHYECKHE MOJICIU IS 3a/1a4
peabHON JKU3HM M TPOBOJHMTH COOTBETCTBYIOIIME BBIYMCICHHS C MPUMEHEHHEM IOJ00HS H
TPUTOHOMETPHUYECKUX (PYHKIUH (TIOJIB3YSICh, I/Ie HEOOXOIMMO, KATBKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoasubie | [IpakTnuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. Hauana FCOMeTpI/I(;I. IIpocreiimme ) . . BuGmorexa LIOK
reoMeTpuueckue (GUrypsl U uX CBOMCTBA.
P P https://m.edsoo.ru/78c146c4
N3mepenune reoMeTpuyecKiX BEIMUNH
bu6moreka [IOK
2 T 24 2
PEYTOIIBHIIH https://m.edsoo.ru/78c146¢c4
[TapamnensHOCTE. CymMMa yrioB
3 MHOTOYroJibHHKa. [IpsitMmoyronsHbie 24 1 bubnuoreka [JOK
TPeyroJibHUKHU. [ coMmeTpruueckue https://m.edsoo.ru/78c146c4
HEpaBEeHCTBa
S| rover Hocrposmmr e oo ey | 27 1 biGaorexa LIOK
. P HHBIO TPy https://m.edsoo.ru/78c146c4
JTUHENKN
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 99 6 0



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KJIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne n/m Konrpoasublie | IIpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [{OK
1 q ¢ 2 1
CTPIPEXYTOMBHIIH > https://m.edsoo.ru/a5ch98eb
VYTIubl 1 4eTBIPEXYTOJIBHUKY, CBA3AHHBIE C bubnnorexa [JOK
2 15 1
OKPYXHOCTBIO https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
2 I1 22 1
onobre https://m.edsoo.ru/a5ch98eb
3 Teopema IIudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
4 I1 14 1
HOTHaAIE https://m.edsoo.ru/a5ch98eb
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 5 1 bu6mmoreka [IOK
3HAHUHI https://m.edsoo.ru/a5ch98eb
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 6 0



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undgposbie)
Ne i/ Konrpoabublie | IIpakTuyeckue
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 P 21 1
CHICHIC TPEYTOLHITKOR https://m.edsoo.ru/dddde230
bubmmoreka [{OK
2 I1 1 1
PABILIBHBIC MHOTOYTOIBHIIH 0 https://m.edsoo.ru/dddde230
bu6moreka [IOK
1 1
3 JlekapTOBBI KOOPAMHATHI Ha MIIOCKOCTH 8 https://m.edsoo.ru/dddde230
bu6moreka [IOK
4 B 21 1
CITOPH https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
5 16
JIBIKEHMIS LIOCKOCTH 1 https://m.edsoo.ru/dddde230
5 [ToBTOpEeHue, 0600mIEeHNE, 4 bu6mmoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I1O 90 5 0
[TPOT'PAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

6

I'eomerpus

6.1

PacniozHaBaTh M3yueHHBIE T'e€OMETpUUYECKHUE (QUIYpBI, ONPEENATh HX
B3aUMHOE€ paCIOJIOKEHUE, H300paxaTb TIeoMeTpuyeckue QUrypsl,
BBINIOJIHATE YCPTEIKH IO YCIOBUIO 3aJa4du. I/ISMepﬂTI) JIMHEHWHBIE U
YIJIOBBIC BEJIMYUHBI. Pemars 3ala4i HAa BBIYMCICHHUEC JJIIMH OTPE3KOB U
BCJIMYMH YI'JIOB

6.2

Jenate rpyOyro OLEHKY JIMHEHHBIX U YIJIOBBIX BEUYHMH MPEAMETOB B
pealbHOM KU3HHU, pa3MepOB MPUPOAHBIX 00BEKTOB. PasnnuaTs pazmepsl
3THX 00BEKTOB MO MOPSAIKY BETUUNHBI

6.3

CTpouTh 4epTeKn K F€OMETPUYECKUM 3a]1a4am

6.4

[Tonb3oBaTbcst MpU3HAKaMU PAaBEHCTBA TPEYrOJIbHUKOB, HCIIOIb30BATh
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYrOJbHUKOB MPU PELICHUH
3a1au

6.5

[IpoBomuTh  JNOTMYECKHME  PACCY)KIEHUS C  HCIOJb30BaHHEM
FEOMETPUUECKUX TEOPEM

6.6

[Tonb3oBatbes MpU3HaKaMu paBeHCTBa MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB, CBOWCTBOM MEAMAHbI, MPOBEAEHHON K THIIOTEHY3€
PSIMOYTOJIBHOTO TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUYECKHUX 3312

6.7

Onpenensats napajjieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpHIE
obOpa3yer ¢ HUMHU cekymias. OnpeaensaTs NapauielbHOCTh MPSAMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSIHUN OT TOYEK OJHOW MPSIMOM 10 TOYEK
JIpYrou npsiMoi

6.8

Pemars 3agaumn Ha KJIeT4aTon 6YM8.F€

6.9

[IpoBOANTE BBIYMCIIEHUS U HAXOUTh YUCIOBbIE U OYKBEHHbIE 3HAUECHUS
YIJIOB B NEOMETPUYECKHUX 3a7ayaX C HCIOJb30BAHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB M MHOTOYI'OJIbHUKOB, CBOMCTB YIJOB, 00pa30BaHHBIX
IpU IIEPECEYEHUM [IByX NapauIeIbHBIX MNPsAMBIX ceKymed. Pemars
IIPAKTUYECKHE 33]]a4l HAa HAXO0XIECHUE YIIIOB

6.10

Bnagers noHATHEM T€OMETPUUYECKOTO MECTA TOYEK. Y METh OIIPENEIISTh
OUCCeKTpUCY yIJIa W CEpeAMHHBIH NEpHEeHAUKYISAp K OTPe3Ky Kak
TF€OMETPUUECKHUE MECTA TOUEK




6.11

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl H
JIMaMeTpa OKPYKHOCTH, I[IOJb30BaTbCSl KX CBOWCTBAMH. YMETh
MPUMEHATH 3TH CBOMCTBA IPU PELICHUU 3a/1a4

6.12

Biageres NOHATHEM ONKMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH,
yMeTh HaxomuTh e€ 1meHrtp. [lomp3oBarbes (aktamMu O TOM, YTO
OMCCEKTPUCHI YTJIOB TPEYroJIbHUKA [IEPECEKAIOTCSI B OJJHOW TOUKE, U O
TOM, 4YTO CEPEIHMHHBIC NMEPHEHIUKYJIAPbl K CTOPOHAM TPEYrOJbHUKA
MEPECEKAIOTCS B OJJHOM TOUKE

6.13

Bnagerp mnoHATHEM KacaTeabHOM K OKPYXKHOCTH, IOJIb30BAThCS
TEOPEMOM O MEPHEeHIUKYIIPHOCTH KacaTeIbHOM W pajuyca,
MIPOBEJIEHHOTO K TOUKE KaCaHHs

6.14

ITonp30BaThCs HpOCTCfIIHHMPI reOMETpUICCKUMHU  HCPABCHCTBAMU,
IIOHUMATh UXx HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

[IpoBOANTE OCHOBHBIE TE€OMETPUYECKHME IIOCTPOEHHS C IOMOIIBIO
LUAPKYJIS ¥ JTMHENKA

8 KVIACC

Kox
NpoBepPsieMoro
pe3yJabTata

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3naBaTh OCHOBHEIC BHUbI tleTpréX}’l"OJ’IBHI/IKOB, HUX OSJICMCHTHI,
M0JH30BaThCA UX CBOMCTBAMH IIpu pCUHICHNH I'€COMETPUUCCKUX 3aaa4

6.2

[IpuMeHsATh CBOWCTBA TOYKM TMEPECCUCHHUS MEIUaH TPEyroJbHHKA
(TIeHTpa Macc) B pelieHuu 3a1a4y

6.3

Bnagerp mnoHsiTHEM cpedHEW JMHUM TPEYroJbHUKA U Tpamnenuw,
NPUMEHSATh HMX CBOMCTBA MpPU PELICHUU TEeOMETPUUYECKUX 3ajad.
[Tonb3oBatbest Teopemoit daneca U TeopeMOl O MPOMOPIUOHATIBHBIX
OTpe3Kax, IPUMEHSATh UX Ui PEIICHUs MPAKTHUECKUX 33124

6.4

HpI/IMCHHTL IIPpU3HAKH Ioao ous TPEYTrOJIbHUKOB B PCUICHHUHU
TCOMCTPUYCCKUX 3a1av

6.5

ITonb3oBatbes Teopemoit [Inudaropa st perieHuss reoMeTpUIecKux U
MpakTU4eCKUX 3agad. CTpoUTh MaTeMaTH4YeCKyld MOJEIb B
MIPaKTUYECKHUX 3a7adax, CaMOCTOATEIBHO J€IaTh YEPTEX M HAXOIUTh
COOTBETCTBYIOINE JJINHBI

6.6

Bnagers mnoHATHSIMU CHHYCA, KOCHHYCAa U TaAHI'CHCA OCTpOro yria
IpsAMOYT'OJIbHOTO TPEYIr'OJIbHUKA. Ilonp30BaThCA STUMM MNOHITUAMH IJIS
PCHICHUA MMPAKTUYCCKUX 3adaY




6.7

Boruncasate (pa3iMyHbIME  CrIOCOOaMH) IUIONIAAb TPEYrOJIbHUKA |
IUIONIAAM  MHOTOYTOJNBHBIX (GUryp (MOJB3ysch, TlIE€ HE0OX0IUMO,
KaJIbKyIsATOpoM). [IpuMEHATHh MOJTydeHHBIE YMEHHUSI B MPAKTUUECKUX
3a/a4ax

6.8

BitageTs NOHATHAMU BIMCAaHHOTO U LIEHTPAJIBHOIO YIJla, HCIIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaX, YrjaX MEXIy XOpJaMu (CEeKyILHMH) U
yrile MEXJy KAacaTeJbHOW M XOpAOW IPH PELICHUH T€OMETPUYECKUX
3a1a4

6.9

Biagete DNOHATHEM ONHCAHHOIO YETBIPEXYTOJIBHHMKA, IPUMEHSTH
CBOMCTBA OIMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PELICHUH 3a1a4

6.10

[IpumeHsTh TMONyYEeHHbIE 3HAHUS Ha MPAaKTUKE —  CTPOUTH
MaTeMaTH4YeCKHe MOJENH JUIsl 3a/lad pealbHOM U3HU U MPOBOIUTH
COOTBETCTBYIOILIME  BBIYMCIIEHUS C  TPUMEHEHHEM  MOoJ00usH
TPUTOHOMETPHH (IOJIB3YSICh, TJI€ HEOOXOAUMO, KAJIbKYIISITOPOM)

9 KJIACC

Kox
NpoBepPsieMoro
pe3yJabTata

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKUE (PYHKIUU OCTPHIX YIJIOB, HAXOJIUThH C UX
MOMOUIBIO Pa3IUYHbIE AJIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJbHUKA
(«peteHue MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). Haxo1uTh (¢ moMOIIbI0
KaJbKYJATOPA) ATUHBI U YIJIBI JJIs1 HETaOIMYHBIX 3HAYSHHH

6.2

[Tonb3oBatbes dbopmynamu pUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM JIsi HAXOXKJIEHUS COOTHOLICHHIMA
MEX1y TPUTOHOMETPUYECKIMH BEIMYMHAMHU

6.3

Hcnonn3oBarh TEOPEMbI CHHYCOB H KOCHHYCOB [JII HaXOXICHUSA
Pa3JIUMYHbIX 3JICMCHTOB TPCYI'OJIbHUKA («pemeHne TprTOJ'ILHI/IKOB»),
IIPUMCHATD UX ITPH PCHICHHUH I'COMCTPUYCCKUX 3aa4d

6.4

Bnanerp mnoHATHAMM IpeoOpa3oBaHUs NOJOOMs, COOTBETCTBEHHBIX
3JIeMeHTOB TOJ00HBIX (uryp. Ilomp3oBaTbess cBOMCTBaMM MHOJ00US
HPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U HaXOJIUTh YIJIbl Y
noJI00HbIX ¢uryp. IIpumensTs cBoiicTBa 1moaoOusi B MPAKTUYECKUX
3aayax. YMeTb IPUBOUTH PUMEPHI TOJ0OOHBIX (GUTYP B OKPYKaIOLIEM
Mupe

6.5

ITonp3oBaThCs TCOpEMaMH O MPOU3BCACHUU OTPE3KOB XOpA, O
MNPOU3BCIACHUU OTPC3KOB CCKYIIUX, O KBAApPATEC KacaTellbHOM




6.6

[Tosp30BaTbCcsi  BEKTOpAaMH, [OHMUMAaTh MX TEOMETPUYECKHUN U
(u3HYECKU CMBICI, TPUMEHSATh UX B PEIICHUU TEOMETPUYCCKUX W
¢usnueckux 3anad. [IpuMeHSATh CKaJspHOE MPOU3BEICHHE BEKTOPOB
JUISL HAXOKJEHUS IJIMH U YTJIOB

6.7

ITonp30BaThCs MCTOAOM KOOPpAHWHAT Ha IJIOCKOCTHU, NMPHUMCHATH €ro B
PEIICHNU TCOMCTPHUICCKUX U MPAKTUYCCKUX 3ada1

6.8

Biagete  NOHATMSAMH — NPAaBWIBHOIO  MHOTOYIOJIBHUKA,  JJIMHBI
OKPYXHOCTH, IJIMHBI JyT'¥ OKPY>KHOCTH U paIMaHHOM MEPHI yIila, yMETh
BBIYMCIIATH IUIOIIAAb Kpyra M ero 4acreil. IIpuMeHsaTs mosrydeHHbIe
YMEHUS B IPAKTUYECKUX 3aa4ax

6.9

Haxomuth ocu win 1eHTpsl CUMMETpUN QUTYp, IPUMEHSTh BUKECHUS
IIJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpumeHsTh MONydYEeHHbIE 3HAHUS Ha NOPAKTUKE —  CTPOUTh
MaTeMaTH4eCKHe MOJETH JUIsl 3a/ad peaJbHOM U3HU U MPOBOIUTH
COOTBETCTBYIOIIME  BBIYUCIEHUS C  MPUMEHEHHEM  MOA0OHSIU
TPUTOHOMETPUUECKUX  (QYHKIMHA  (MOJIB3YsICh, TJ€ HE0O0X0AUMO,
KaJIbKYJIATOPOM)

ITPOBEPAEMBIE 2JIEMEHTBI COAEP KXAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpust
Hauanbnubie nonstus reomerpuu. Touka, mpsiMasi, OTPE30K, Jiyd. YTroi. Bujbl
6.1 yriaoB. BepTukanbHble M cMexHble yribl. buccektpuca yria. Jlomanas,
MHOTOYToJIbHUK. [lapanmiensHoCcTh U NepreHuKYAIPHOCTD MPSIMBIX
6.2 Cummetpuunble Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMmeTpuH. [Ipumepsl
' CUMMETPUHU B OKPYKAIOILIEM MUPE
6.3 OcHOBHBIE TIOCTPOEHHUS C TOMOINIBIO MHPKYIs W JIMHEUKH. TpeyroyibHUK.
' Bricota, Mmeauana, 6uccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBIH W PaBHOCTOPOHHUN  TpeyroibHHKH. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CpoiicTBa U MPU3HAKU PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCcTBa
' TPEYrOJIbHUKOB
6.6 CBoiICTBa M NMPU3HAKK NapaAJIENbHBIX NPAMbIX. CyMMa yrioB TpEyroJjbHHUKA.
' Bnemnue yribl TpeyrojibHUKa
[IpssMOyronpHbIl  TpeyrodbHUK. (CBOWCTBO MEAMAHBI MPSIMOYTOJIBHOTO
6.7 TpEyroJbHUKA, TMPOBEAEHHOW K TuUNOTeHy3e. [lpu3Haku paBeHCTBA
' MPSIMOYTOJIbHBIX TPEYroJbHUKOB. [IpsAMOYroJibHBIN TPEYroJbHUK C YIJIOM B
30°




HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE

6.8 JOMaHOH, TeopeMa o OoJpIieM yriie W OOJbIIEH CTOpPOHE TPEYrOJbHHUKA.
[IepnieHuKyIIsIp ¥ HAKJIIOHHAS
6.9 I'eomerpuueckoe MecTto TOYek. buccektpuca yrma W CEepeIMHHBIN
' MEPIEHIUKYIIAP K OTPE3Ky KaK F€OMETPUUYECKHE MECTA TOUEK
OkpyXHOCTb W KpyI, XOpJa M JuaMmeTp, HuX CcBoMcTBa. B3aumHoe
6.10 pacmoJio’)keHue OKpYXKHOCcTH © TnpsiMod. KacarenpHas u  cekymias K
OKPY>KHOCTHU
6.11 OkpyXHOCTb, BIHCaHHAas B yroj. BrnucaHHas M oNHMCaHHAs OKPYKHOCTHU
' TPEYroJbHUKA
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBa
6.2 [IpssmoyronbsHUK, poMO, KBaJipaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpamneuus, paBHoOOKas Tparenusi, €€ cBoiicTBa U npu3Haku. [IpsmoyronbHas
Tpanenus
6.4 Meron ynBoeHuss menuanbl. lleHTpanbHas cummerpusi. Teopema Paneca u
' TEOpeMa O MPONOPLUHUOHAIBHBIX OTPE3KAX
6.5 CpenHue MMHMM TPEYrOJIbHUKA U Tpanenuu. LleHTp macc TpeyroiabHuKa
6.6 [Tonobue tpeyroapHuKOB, KodpdunUeHT mnoaodus. Ilpu3Hakum momOOUS
' TpeyroJibHUKOB. [IprMeHeHre noqo0us Npy pelieHUH IPaKTUYECKUX 3a1a4
6.7 @dopMyibl 715 IUIOIIAN TPEYTOJIbHUKA, TapajuiesorpaMma, poM0Oa 1 Tpaneuu
6.8 CpoiicTBa 1momaneli reomeTpuueckux ¢uryp. OTHOIICHHWE IUIONIAACH
' HOJ00HBIX (UTYD
6.9 Boruncnenue miomanei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' IIPaKTUYECKUX 3a7a4
CuHyC, KOCHMHYC, TaHI€HC OCTPOrO yrjla IpPSAMOYTOJIBHOTO TpPEyroJIbHHKA.
6.11 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. TpUroOHOMETpHUYECKHE (QYHKIIHH
yrios B 30°, 45° u 60°
6.12 BrvcaHHBIE M LIEHTPAJIBHBIE YIJIBI, YTOJI MEXKAY KacaTeIbHON U XOPIOH. YTIIIbI
' MEXAY XOpJaMH U CEKYIIUMU
6.13 BrnivcaHHBIE M OIIMCAHHBIE YETBIPEXYTOIBHUKU
6.14 B3aumMHoe pacniosioxxeHue AByx okpyxHocTei. Kacanue okpyxHocreit. O0mue

KaCaTCJIbHBIC K IBYM OKPYKXHOCTAM




9 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUSA
6 I'eomerpust
6.1 Cunyc, kocunyc, Taurerc yrioB ot 0 7o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXJIECTBO. DOPMYIIBI IPUBEIACHHUS
Pemenne tpeyronbHukoB. TeopemMa KOCHMHYCOB M Te€OpeMa CHHYCOB. Pemenue
6.2 MPAKTUYECKUX 3a7ad C HCIOJIh30BAHUEM TEOPEMbl KOCHHYCOB W TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanwue mopoowus. [Tog00Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema 0 TIPOM3BEICHUN OTPE3KOB XOPJ, TEOPEMBI O TIPOU3BEICHUH OTPE3KOB
' CEeKYIIUX, TEOpEeMa O KBapaTe KacaTeIbHOM
BekTtop, mmuHa (MOTyih) BEKTOPA, COHANIPABICHHBIC BEKTOPBI, TPOTHBOIIOJIOKHO
6.5 HaIPaBJICHHBIC BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABCHCTBO BEKTOPOB,
' oTiepaliii HaJl BeKTOpaMu. Pa3liockeHrWe BEKTOpa MO JIBYM HEKOJUTHHEAPHBIM
BEKTOpam
6.6 Koopmunatel BekTopa. CKalsipHOE TPOU3BEICHHE BEKTOPOB, MPUMEHEHUE IS
' HaXO0XICHUS JUTHH U YTIIOB
JlekapTOBBI KOOPAMHATHI HAa IUIOCKOCTH. YPAaBHEHHS NPSIMOM M OKPYKHOCTH B
6.7 KOOpJIMHATaX, MepPecedyeHre OKPYKHOCTEH U MpAMbIX. MeTo KOOpAUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBusIbHBIE MHOTOYTOJTBHUKH
6.9 Jlnvna okpyxHocTU. ['pagycHast u paguaHHasi Mepa yria, BEIUMCICHHUE JUTHH JIyT
' OKPYKHOCTEH
6.10 | [Inomane kpyra, ceKTopa, CerMEHTa
6.11 JIBuKeHHUsI IJIOCKOCTH W BHYTPEHHHE CUMMETpuu Guryp (3reMeHTapHbIe
' npeacrasieHus). [lapamnenbusiii nepeHoc. [ToBopor

MPOBEPSIEMBIE HA OI'D IIO MATEMATHUKE TPEEOBAHUS K
PE3YJBbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3OBAHUSI

Kox

IIpoBepsiemble TpeOOBaHMS K MPeAMETHBIM Pe3y/JbTaTaM OCBOEHUsI

NpoBepPsieMOro | OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00IIIEr0
TpeOOBaHUSA oOpasoBanust Ha ocHoBe DI'OC

YMeHue onepupoBaTh MOHATUSAMM: MHOXECTBO, IOJMHOXECTBO,
olepaluy HaJl MHOKECTBaMM; YMEHUE ONEepHpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIM Tpad, NepeBo, LUK, NPUMEHITh UX NPHU pEIICHUH 3aj]ad;
YMEHHUE HCMOJb30BaTh I'paduuyeckoe MpPeJCTABICHUE MHOXECTB IS
OTMCAHUsl PEAIbHBIX MPOLIECCOB U SIBJICHMM, IIPU PEIICHUH 3a7ad U3
JPYruX y4eOHBIX MPEIMETOB




YMeHue onepupoBaTh NOHATUAMM: ONPEIEICHUE, aKCHOMa, TeopeMma,
JI0Ka3aTelIbCTBO; YMEHHME pAaCIIO3HAaBaTb MCTHHHBIE M JIOXKHBIC
BBICKA3bIBaHUS, IPUBOAUTH IIPUMEPBI W KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHHS BBICKA3bIBAHUN

YMeHHne onepupoBaTh MOHATHAMU: HATYPAIBHOE YHUCIO, IPOCTOE M
COCTaBHOE 4YMCJIO, JEIMMOCTb HATypaJbHBIX YHCEJI, IPHU3HAKU
JEIMMOCTH, II€J0€ YUCIIO, MOIYJIb YHCIa, OOBIKHOBEHHas ApoOb U
JecATUYHAsT po0b, CTAHJAPTHBIM BHJ YHCIA, PAlOHAIBHOE YHMCIIO,
HppalMOHAILHOE YHCIIO, apU(PMETHUECKUH KBaJpaTHBI KOPEHb;
YMEHUE BBITNOJHATH ICUCTBUS C YUCIAMH, CPABHUBATh U YIIOPSAA0YUBATh
4YuCla, MPEACTABIATh YUCIA HA KOOPJAWHATHOM MNPAMOW, OKPYIJIATH
YHUCIIa; YMEHHUE JeNNaTh NPUKUIKY U OLICHKY pe3yJIbTaTa BEIYACICHUN

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM MOKa3aTeseM,
apuMETUYECKU KBaJIpaTHBIM KOPEHb, MHOTOWIEH, ajreOpandeckas
IpoOb, TOXKIECTBO;, 3HAKOMCTBO C KOPHEM HATYpPaJbHOW CTETCHHU
OOJIbIlIe €MWHHUIIBI; YMEHHE BBIMIOJHATH pacdy€rel 1Mo Qopmymnam,
npeoOpa3oBaHusl I1EBIX, APOOHO-pAllMOHATBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSAMHM, PA3JIOKEHUE MHOTOWICHA HA MHOKUTEH, B TOM
YHClie C UCHOJB30BaHHMEM (QOpPMYNT Pa3HOCTH KBaJpaToOB M KBaJpara
CYMMBI U pa3HOCTH

YMeHnue onepupoBaTh MOHATUAMU: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJHOM TEPEeMEHHOM, YHCJIOBOE€ HEpPAaBEHCTBO, HEPABEHCTBO C
MEPEeMEHHON; YMEHHUE pelllaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHMS,
JIPOOHO-pallMOHANBHBIE YpaBHEHUS C OJHON IMEPEMEHHOW, CHCTEMBI
JIBYX JIMHEWHBIX ypaBHEHUH, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJ[paTHble M  JPOOHO-pallMOHAIIbHBIE HEpPaBEHCTBA C  OJIHOM
NEPEMEHHO, B TOM YHUCIIe MIPU PEHICHUH 3a/1a4 U3 IPYTUX MPEeIMETOB U
MPAKTHYECKUX 33/1a4; YMEHHE UCII0JIb30BaTh KOOPAUHATHYIO MPSMYIO U
KOOPJMHATHYIO IUIOCKOCTh JUIsl M300pakKeHUs pEIICHUH YpaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (QYHKUUS, TpaduK GYHKLUUU, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH BO3PACTAHHS,
yObIBaHMS, HanOOJIbIIEE U HAaUMEHBINEE 3HAUYCHHS (YHKIMU; YMECHUE
OTIEpUPOBATh TMOHATHSAMHU: IpsMasi MPOTIOPLIHOHATIBHOCT, JHHEHHAS
¢GbyHKLUMsA, KBagpaTHyHas (QyHKIUsS, oOpaTHas MPONOPLHMOHAIBHOCTH,
napabona, rumnepOosia; yMEHHE CTPOUTh Trpaduku  QyHKUUH,
UCMOJb30BaTh TpadUKU Ui ONpEAETCHUs CBOICTB IPOLIECCOB H
3aBHCUMOCTEH, Ul pelleHus 3ajad U3 JAPYTUX Y4eOHbIX MPEeIMETOB U
peanbHOM )KM3HU; YMEHHE BBIpaXaTh (GopMyaamMH 3aBUCUMOCTH MEXIY
BEJIMYUHAMHU

YmMmenue ONICpUPOBATH INOHATHUAMUN: noCiaca0BaTCIIbHOCTD,
apI/I(bMeTI/I‘-IeCKaH n reoMETprUICCKas MMpOTrpeCCuu; YMCHUC




WCIOJIb30BaTh CBOWMCTBA MOCIENOBATEIbHOCTEH, (POPMYIBI CyMMBI U
oOIero uwieHa NMpH peIIeHUU 3ajad, B TOM 4HCIe 3aJad U3 APYTUx
y4EOHBIX MPEJIMETOB U PEATHHOMN KU3HU

YMeHnue peuaTth 3a1a4uy pa3HbIX TUIIOB (B TOM YHCJIE HA IPOLEHTHI, 10JIH
U 4YacTH, JIBUXKEHHUE, paboTy, LIEHy TOBAPOB U CTOUMOCTb IOKYIOK U
yCIIyT, HAJIOTH, 3a/1a4M U3 00JIaCTH yIPaBICHUS JTUYHBIMU U CEMEUHBIMU
(uHaHCAMU); YMEHHE COCTABIISTh BRIPAKEHUS, YPAaBHEHHSI, HEPABEHCTBA
U CHCTEMBI 110 YCIOBHIO 3aJa4H, UCCIEN0BATh MOJIy4EHHOE PEIICHUE U
OIICHUBATh MPaBAOINO0I00HOCTh MOITYYEHHBIX PE3YJIbTATOB

YMeHue omnepupoBaTh MOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, IMpsmasi,
7y, JIOMaHasl, yrojl, MHOTOYTOJIbHUK, TPEYTrOJIbHUK, paBHOOEPEHHBIH
U PaBHOCTOPOHHUHN TPEYrOJbHUKH, MPSAMOYTOJbHBIA TPEYroiabHHUK,
MearaHa, OMCCeKTpHUca W BBICOTA TPEYroJIbHMKA, UYETBIPEXYTOJIbHUK,
napajuieiorpamMMm, pomO, TNPSAMOYTOJbHHUK, KBaJpaT, Tpareuus;
OKPY>KHOCTb, KpYI', KacarejbHas; 3HAKOMCTBO C MPOCTPaHCTBEHHBIMU
¢dburypamu; yMeHue pemiath 3ajaud, B TOM YHCJIE U3 TOBCEIHEBHOM
KU3HU, HAa HAXOXKJIEHHE TE€OMETPUYECKUX BEIUYMH C NPUMEHEHUEM
M3Y4YEHHBIX CBOMCTB QUryp u (akroB

10

YMeHHne OomnepupoBaTh IMOHATHSAMHU: PaBEHCTBO (HUTYp, PaBEHCTBO
TPEYroJIbHUKOB; TMAapaICIIbHOCTh W TEPICHANKYISIPHOCTh TPSIMBIX,
yroll MEXAy TPSMBIMH, TEPICHINKYISAp, HAKIOHHAs, IPOCKIIN,
nonobue Quryp, mogoOHBIE TPEYTOILHUKH, CAHMMETPUSI OTHOCHUTEIHHO
TOYKA W TIPSMOW; yMEHHE pacliO3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonodue Guryp, mapasIenbHOCTh U MEPICHIAUKYISIPHOCTh MPSMBIX B
OKpYIKaroIIeM MUpe

11

YMeHue onepupoBath MOHATHAMHU: JUIMHA, PACCTOSHUE, YTOJI (BEJIMYUHA
yria, CHHYC M KOCHUHYC yIJIa TpEYyroJibHHKa), IUIOIIA/b; YMEHHE
OIICHUBATh pa3MeEpbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE;
yMEHHE  NPUMEHATh  GOopMyibl  HEepUMeTpa U IJIOLAAH
MHOTOYTOJIbHUKOB, JJIUHBI OKPYKHOCTH M IUIOIIAAN Kpyra, oObema
OPSIMOYTOJIBHOTO TapajuieienuIela; YMEHHE MPUMEHSITh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYroJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpUYECKHE COOTHOIICHUS IS
BBIUMCIICHUS UTHH, PACCTOSHUMH, Momaaen

12

YMmenue I/I306pa)ICaTB IJIOCKHE q)HprBI n Hux I(OM6I/IH3.I_II/II/I,
IMPOCTPAHCTBCHHBIC (I)I/IprBI OT PyKH, C TOMOIIBIO I{epTé)I(H]bIX
HHCTPYMCHTOB U  3JJICKTPOHHBIX CPEACTB TII0O TEKCTOBOMY HJIN
CUMBOJIbHOMY OIIMCAHUTO

13

YMmenue OIICpHUpOBATH IOHATHUAMU! MpAMOYT'OJIbHAA cucreMma
KOOPpAHHAT; KOOPAWHATLL TOYKH, BCKTOD, CcymMa BCKTOPOB,
NPOU3BCIACHUC BECKTOPA Ha YHUCJIO, CKAJIPHOC MTPOU3BCACHUC BEKTOPOB;
YMCHHEC HUCIIOJIB30BAaTh BCKTOPBI M KOOPAWHATHI Ui MPCACTABIICHUSA




JAHHBIX U PEIICHUS 3a7a4, B TOM YUCIIC U3 JPYTUX YIeOHBIX MPEIMETOB
U peajbHOU KU3HU

14

YMeHue omnepupoBaTh IOHATHUSMHU: CTOJNOMKOBBIE U  KpPYrOBBIE
IMarpaMMbl,  TaONMMIBI, CpeaHee  apudmeTnueckoe, MeaHaHa,
HauOoJbllee M HAWMEHbIIEE 3HAUCHMS, pa3Max UHCIOBOTO HaboOpa;
yMEHUE  W3BJEKAaTh, HMHTEPIPETHPOBATH M  INPeoOpa30OBBIBATH
UHPOPMALIMIO, TIPEACTABICHHYI0 B Ta0lMIAaX M Ha JuarpamMMax,
OTPaKAIOUIYI0 CBOMCTBA M XapaKTEPUCTHUKU PEATBHBIX INPOLECCOB U
SBIICHUI, YMEHHE pacCllO3HAaBaTh W3MEHYMBHIC BEIWYHHBI B
OKPYKaIOIIEM MHpe

15

YMeHue omnepupoBaTh MOHATUSAMU: CIIyYalHBIM OMBIT (CiydalHBIN
SKCIEPUMEHT), DJIEMEHTapHOE COObITHE (3JIEMEHTapHbI HCXON)
CIy4ailHOTO OTBITA, CJIy4ailHO€ COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHHME HaxOJUTh BEPOSATHOCTU CIy4alHBIX COOBITMM B ONBITax C
PaBHOBO3MOXKHBIMHM 3JIEMEHTApPHBIMH COOBITUSMHU; YMEHHE peulaTh
3aladyd METOJIOM OPraHHM30BAHHOTO Mepedopa U C MCHOJIb30BAaHUEM
MpaBWJIa YMHOXKEHUS; YMEHHUE OIIEHWBATh BEPOSITHOCTH pealbHbIX
COOBITHI W SIBJICHUN, MOHUMATh POJIb MPAKTHUYECKU JIOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUI B OKPYXKAIOIEM MUPE U B )KU3HU; 3HAKOMCTBO
C MOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHCEIl ¥ €T0 POJIBIO B MACCOBBIX SIBICHUAX

16

YMeHne BBIOMpATh TOIXOIANIANA HM3yYEHHBIH METOJ JUIS PEIICHUS
3a/1au, MPUBOJUTH MPUMEPHIl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
NPUPOJIE M KU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMaTHKHU B
HUCKYCCTBE, OIUCBHIBATHL OTHEIbHBIC  BBIJAIOIIHUECS  PE3YJIbTATHI,
MOJIYYCHHBIC B XOJIC€ Pa3BUTHS MATEMAaTHKH KaK HAayKW, TPHUBOJIUTH
pUMEPhl MATEMAaTUYECKUX OTKPBITHIA U UX aBTOPOB B OTCUECTBEHHON U

BCEMUPHON UCTOPHHU

IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblIii 3JIEMEHT COAECPKAHUS

1 Uucna v BBIUUCICHUS

1.1 HarypanbHble u nensie uyncna. [Ipu3Haku IeIMMOCTH LENBIX YUCEI

12 OOBIKHOBEHHBIE U JIECATHYHBIE APOOU, MPOIIEHTHI, 0ECKOHEYHbIE TIEPUOINYECKUE
' apo6u

1.3 PanmonaneHelie yncna. ApudmMerndeckue onepamnuy ¢ paluoHaIbHBIMHI YHUCIIaMU

14 HeiictButenpHble uynciaa. ApudMETHUYECKHE OINEepalud C JIeHCTBUTEIbHBIMU
' YKCIaMu

15 [IpuOnmkEHHbIE BBIYUCICHUS, TPaBHIA OKPYIJICHHs, TPHUKUAKA € OIEHKa
' pe3yibTara BBIYMCIEHUN




AnreOpandecKkue BEIpaXKCHUS

2.1 bykBeHHbIE BbIpaXKEHUS (BBIPAKEHUS C IEPEMEHHBIMU )
99 Crenenp ¢ 1ensiM TokazaresneM. CTeneHb C pPalUMOHAIBHBIM IOKA3aTEelIeM.
' CaolicTBa CcTENeHn
2.3 MHorouseHbl
2.4 | AnreOpandeckas qpoOb
25 ApupmeTruecKii KOpeHb HaTYpaIbHOH cTeneHu. JeiicTBHs ¢ apuMeTHIECKIMH
' KOPHSIMU HATypaJIbHOW CTETICHU
3 VYpaBHEHUS 1 HEPABEHCTBA
31 Hensle u npoOHoO-panmoHangbHble YypaBHEHHS. CHCTEMBI U COBOKYIMHOCTH
' ypaBHEHHI
39 Henbie n apoOHO-panmoHaIbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 UYmcnoBble MOCIe10BaTeIbHOCTH
4.1 IlocnemoBaTeALHOCTH, CIIOCOOBI 3aJJaHUS MOCIEA0BATEILHOCTEN
4.9 Apudpmernueckass W TeoMmeTpuueckas nporpeccun. Dopmyna  CIOKHBIX
' NPOLIEHTOB
5 OyHKIIUA
OyHKIMA, criocoObl 3aaanus GyHkuuu. ['paduk Gyakumu. O6IacTh onpeaeeHus
W MHOXeCTBO 3HaueHud GyHkumu. Hymun  dyakmun.  [IpomexyTku
5.1. | 3HakomocTosiHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMBl H
MUHUMYMbI (yHkiuu. Haumbonbliee W HauMmeHblllee 3HaYeHHE (QYHKUHUU Ha
MIPOMEXKYTKE
6 Koopaunatsl Ha npsMOil U MIIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 | JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH
7 I'eomeTpust
7.1 I'eomerpuueckue GUrypsl 1 ux CBOMCTBa
1.2 TpeyronpHuK
7.3 | MHOTOYrOJIbHUKH
7.4 | OKpYXHOCTb U KpPYT
7.5 | 3MepeHue reoMeTpu4ecKux BEITUUNH
7.6 | BekTopbl Ha INIOCKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 | KombOunatopuka
8.4 MHuoxecTBa




8.5 | I'padnr

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Martematuka. ['eomerpusi: 7 - 9-e kimacchl: 6a30BbIN YPOBEHb: yueOHHK; 14-¢ U3nanme,
nepepaboranHoe, 7-9 kinace/ AranacsH JI.C., Byry3os B.®., Kagommes C.b. u np.,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

Meroandeckoe mocodue K mpeAMETHON JTUHUN y4eOHHKOB 110 reometpuu JI. C. ATtaHacsHa,
B. ®@. byry3oga, C. b. KagomueBa u np. Marematuka [EOMETPUSA 7—9 knaccer bazossiii
ypoBeHb MockBa «lIpocsemienne» 2023

HUAU®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
bubmmoreka [{OK https://m.edsoo.ru/

Meroandeckoe mocooue K mpeAMETHON JTUHUHN y4eOHNKOB 1o reomeTpuu JI. C. ATaHacsHa,
B. @. byry3osa, C. b. Kagomuesa u ap. Marematuka [EOMETPUA 7—9 knaccer ba3zoBblii
ypoBeHb Mocksa «IIpocsemenne» 2023
https://vk.com/doc41837210_6615443667hash=ywBeUWeO7Ulpo4Y 6pJ2vENwaRPWNOD
0fbBFHVEPzRh8dI=UilJSpUBjWYSD5YYRZKY g4GWNzJIwuT3DATFNNJRjcO
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