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IHHOACHUTEJIBHASA 3AITMCKA

AnantupoBaHHas pabouasi mporpamma no y4yebHoMmy mpeametry «leomerpust » Ui

obyJaronuxcst 7-9 KJ1accoB ¢ 3aIepKKON MCUXUUECKOT0 pa3BUTHs, BapuaHT oOyuenus 7 (311P)
pa3zpaboTaHa Ha OCHOBE HOPMATUBHO-TPABOBBIX JIOKYMEHTOB:

®denepanpHblil 3aKk0H «O0 006pa3oBanuu B Poccuiickoit deneparun» ot 29.12.2012 rona
Ne 273-D3 (penaknust ot 02.06.2016, ¢ u3m. u gom., Berym. B cury ¢ 01.07.2016).
Penakius ot 19.02.2018 (¢ u3m. u o Beryn. B cuity ¢ 06.03.2018);

[Tpuka3z MunucrepcTBa oopa3oBanus u Hayku Poccuiickoit @eaepanmu ot 17.12.2010 Ne
1897 «O6 yTBepkaeHnu (henepaTbHOro TOCyIapCTBEHHOT0 00pa30BaTEIHLHOTO
CTaHJIapTa OCHOBHOTO 0011ero oopazoBanus» (B pea. [Ipukazos MunmncrepcTsa
oOpa3zoBanus u Hayku Poccuiickoit @enepammu ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne
1577);

[Tpuka3z Munobpuayku Poccuu ot 31.12.2015 Ne 1577 «O BHeceHUH U3MEHEHHIA B
(benepanbHBIA TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO OOIIETro
00pa3oBaHMsl, YTBEPKICHHBIHN MprKa3oM MuHHCTEPCTBA 00pa30BaHUs  HAYKH
Poccuiickoit @enepannu ot 17 gexadpst 2010 r. Ne 1897» (3apeructpupoBaHo B
Mumnrocte Poccun 02.02.2016 Ne 40937);

[TocranoBnenue I'naBHoro rocynapctseHHoro canuraptoro spada P® or 10.07.2015 Ne
26 «O06 yrBepxknennu CanlluH 2.4.2.3286-15 «CanutapHO-31THAEMUOIOTHYECKUE
TpeOOBaHUS K YCIOBUSM U OpTraHU3aIMH O0YUYCHHUS M BOCIIUTAHHS B OpPTaHU3AIHAX,
OCYIIECTBISIONINX 00Pa30BaTEIbHYIO IEATEILHOCTD 110 aAANTUPOBAHHBIM OCHOBHBIM
0011e00pa3oBaTeIbHBIM IIPOrpaMMaM JIjisi 00 yJarOIIUXCs ¢ OTPAHHYCHHBIMA
BO3MOKHOCTSIMH 3/10pOBbsI‘ (3apeructpupoBano B Muntocte Poccun 14.08.2015 Ne
38528);

Konuenmus 1yxoBHO-HPAaBCTBEHHOTO BOCIIMTAHHS JJMYHOCTH TpakaaHnnHa Poccum.
Crparerus pazputus Bociutanus B Poccuiickoit @enepanuu Ha nepuo o 2025 roma
(Pacnopsokenue Ipasurenscta PO ot 29.05.2015 Ne 996—p);

ITporpamma pa3BuUTHs BOCIIUTATEIbHON KOMIIOHEHTHI B 00111€00pa30BaTeIbHBIX
yupexxaenusnx (ITucemo Munobpuayku Poccun ot 13.05.2013 Ne P-352/09);
®enepanibHble TPeOOBAHUS K 00pa30BaTENIbHBIM YUPEKICHUSAM B YACTH MUHUMAIIbHON
OCHAILIEHHOCTH Y4eOHOTO0 Mpoliecca U 000pyA0BaHUS YU€OHBIX TOMEIICHUH
(yrBepkaeHsI mpukazoM MunoopHaayku Poccun ot 04.10.2010 Ne 986);

['eomeTpusa Kak OJWH W3 OCHOBHBIX Pa3/ENIOB IIKOJbHOM MaTEMAaTHKH, UMEIOIIUA CBOEH

HEeNbl0 00ecreYnTh HM3Yy4YeHHE CBOMCTB M pa3MepoB (Uryp, MX OTHOUIEHHH M B3aUMHOE
pacIioyio’)keHre, OMUpaeTcss Ha JIOTMYECKYIo, OKa3aTeNbHYI JUHHUIO. LIeHHOCTh u3yuyeHus
reOMETPHUH Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMsI 3aKIJIIOYAETCSI B TOM, YTO 00yJaromuics

YUUTCA TMTPOBOJUTH JOKA3aTCIIBHBIC PACCYXKIACHHA, CTPOHUTH JIOTUYECKUC YMO3AKIIIOYCHHA,

JIOKa3bIBaTh HMCTHHHBIE YTBEPXKIEHUS W CTPOUTH KOHTPHPUMEPHI K JIOXKHBIM, MPOBOJUTH
paccyXIeHHs «OT MPOTUBHOI'O», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKICHMUSL.



Bropoii nenbio u3ydeHus reoMEeTpUH SIBISETCS MCIIOJIb30BaHHE €€ KaKk MHCTPYMEHTa MpHU
pELICHNH KaK MaTeMaTHYeCKUX, TaK ¥ MPAKTHUECKUX 33]a4, BCTPEUAIOIINXCS B PEaIbHOM JKHU3HU.
OOyuaronuiicss TOJKEH HAyYUThCS ONPENEIUTh T€OMETPUYECKYIo (purypy, ommcaTth CIOBaMH
JAHHBIN 4epTEX UM PUCYHOK, HAWTH IUIOIAAb 3€MEIbHOIO y4acTKa, pacCUYMTaTh HEOOXOAUMYIO
JUINHY ONTOBOJIOKOHHOTO KaOeys MM TpeOyemble pa3Mepbl rapaxka [uis aBTOMOOMIS. DTOMY
COOTBETCTBYET BTOpAs, BHIYUCIMUTENbHAS JIMHUS B M3ydyeHUU reomerpuu. [Ipu pemienun 3anau
NPAaKTUYECKOTO XapakTepa 00yJaromUiiCs YIUTCS CTPOUTh MAaTEMAaTHYECKUE MOJICNIN PeabHBIX
KU3HEHHBIX CHUTYAIMi{, MPOBOJUTH BBIUMCIEHUS M OLICHUBATh AaJIeKBaTHOCTh MOJYYEHHOTO
pe3yJbTara.

Kpaiine Ba)kHO MOAUYEPKMBATH CBSI3M TI'€OMETPUM C APYTUMHM Y4eOHBIMU IIpeIMETaMHu,
MOTUBUPOBaTb  HUCIOJb30BaTh  ONpEAETICHHUS  TIeOMeTpUYecKHX  (uryp ¥ HOHATH,
JIEMOHCTPUPOBATh MPHUMEHEHHE MOyYeHHBIX YMEHHUI B (PU3HKe M TEXHUKE. DTH CBSI3U Haunboiee
SPKO BUIHBI B TeMax «Bektopbl», « T pUroHOMETpHYECKUE COOTHOIICHUS», «MeTol KOOpIUHAT
u «Teopema ITucdaropay.

[TpropuTeTHBIMU LIETSIMU O0YUYEHUSI MaTEMAaTUKE B 7 KJIACCE SIBJISIOTCSL:

. npojoIDKeHne  (HOPMUPOBAHHMST OCHOBHBIX MAaTEMAaTHYECKUX TTOHSITHH
(reomeTpuyeckas (urypa), 00ecneunBalONIMX MPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh
MaTeMaTHUYeCKOro oOpa3oBaHMs 00yUarOIINXCS;

. pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MIO3HABATEIbHOM aKTHBHOCTH, MCCIEOBATEIILCKUX YMEHUH, MHTEpeca K H3YyYCHHIO
MaTeMaTuKu;

. MOJIBE/ICHNE OOYYaIOUINXCSl Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M T€OMETPUH U OKPYKAIOIIET0 MHUPA;

. ¢dopmupoBaHre (GYHKIIMOHATBHON MaTEeMaTHYEeCKOH IpaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTeMaTHYeCKHe OOBEKTHI B pEATbHBIX JKU3HEHHBIX CHTYyalUsX,
NPUMEHSATh OCBOCHHBIE YMEHUS IS PEIICHUs NPaKTHKOOPHEHTHUPOBAHHBIX 3ajad,
UHTEPIPETHPOBATh TMOJNYYCHHBIE pE3yJabTaThl M OLEHHBATh WX Ha COOTBETCTBUE
NPaKTUYECKON CUTYaIUH.

Koppexkuunonnsbie 3agaun:

. (bopmMHpOBaTh NMO3HABATEIbHBIE HHTEPECH 00YUAIOLIUXCS € 3aJIePKKOM
NICUXUYECKOTO pa3BUTHS, BapuaHT oOyudenus 7, (3IIP) m ux camooOpa3oBaTesbHbIE
HaBBIKY;

. CO3/1aTh YCJIOBUS AJISl Pa3BUTHA 00YUaIOIIErocs B CBOEM IEPCOHAIIbHOM
TEMIIe, UCXO0JIsl U3 ero 00pa30BaTeNbHBIX CIIOCOOHOCTEN 1 HHTEPECOB;

. Pa3BUTH MBIIIIEHUE, TaMSITh, BHUMaHHE, BOCIIPUITHE Yepe3
VHAVBUAYAJIbHBIN pa3IaTOYHbIA MaTepHa;

. MOMOYb HIKOJIbHUKAaM MPHOOPECTH (JOCTUTHYTh) YPOBHS 00pa30BaHHOCTH,

COOTBETCTBYIOIIIETO €ro JIMYHOMY MOTEHITUATY i 00eCTIeYUBAIOIIETO BO3MOKHOCTh
MIPOJIOJDKEHMSI 00pa30BaHUs U JATBHEUIIIETO Pa3BUTHS;

. HAYYUTH OOLTUM IPUHIIAIIAM [TOCTAHOBKH M PELICHHS TTO3HABATEIBbHBIX
npo0iieM: aHaNK3y LeNel U pe3yIbTaToB; BBIIBICHHUIO OOIIETO U Pa3InyHOro;
BBISIBJICHUIO TIPENIOCHUIOK (T.€. aHAIHU3 YCIIOBUI, 000CHOBAaHUE, BHISBIICHUE TPUYHH).

JAuddepenuupoBanHas moMmoub AJ1s1 00y4AKOIMXCH:
- MHCTPYKIHUS YUUTEIS Il OCBOCHUS pabOThI ¢ MaTEepHAIIOM,



. MEPEKOHCTPYUPOBAHUE COIePKaHUS YIeOHOTO MaTepuaa C
OpHUEHTAIlMel Ha 30HY OJrXKailliero pa3BuTUsl y4eHHKA,

. oropa Ha ’KU3HEHHBIN OIBIT peO&HKa,

= UTOT BBICTYIUICHUS 00yYAIOIIKXCSI 10 AITOPUTMY-CITHYCHUS
Ui 00CY>KJIeHUs aHalln3a OTBETa

. BKJIIOUEHHUE Pa3HOOOPA3HBIX HMHIUBUIYATbHBIX (hOpM
MPENOIHECEHUS 3aJaHU N,

. UCIIOJIb30BaHueE 0oJiee MHUPOKOM HATJISIAHOCTH U CJIOBECHON

KOHKPETU3AIIMH OOIINX MOJIOKEHUH OOJBIINM KOJIMYECTBOM HArJISITHBIX IPUMEPOB U
YOPaXKHEHUH, TUJTAKTHYECKUX MATEepUasoB,

. WCIOJIB30BAaHUE TIPH MPE0OPa30BAHNU U3BJICUCHHONW MHPOPMALIUU
13 yueOHUKAa W JOIMOJIHUTEIbHBIX HCTOYHHUKOB 3HAHWM OMOPHOM aaropuTM-
CIINYEHUS], OIOPHOM CXEMBI QJITOPUTMA

. WCIOJIb30BAHUE 33/1aHUI MHIUBUAYATLHOTO COIEPIKAHUS

. (dhopMHUpPOBATH TO3HABATEIbHBIE HHTEPECH 00YUYAIOIIHUXCS U
HX caM000pa30oBaTeIbHbIC HABBIKY;

. CO3/aTh YCJIOBUS JJIsl pa3BUTHUS 00yUaIOLIErocsi B CBOEM
MEPCOHAIBHOM TEMIIE, UCXO/ISl U3 €ro 00pa30BaTENIbHBIX CIOCOOHOCTEH U
HUHTEPECOB;

. pa3BUTh MBIIILJICHUE, IAMATh, BHUMaHUE, BOCIIPUATHE
Yyepes WHIUBUIYATbHBINA Pa31aTOUYHbII MaTepHalt;

. [IOMOYb IIKOJIbHUKAM NPHOOPECTH (JOCTUTHYTh) YPOBHS

00pa3o0BaHHOCTH, COOTBETCTBYIOIIETO €r0 IUYHOMY TOTCHIIHATY
00€eCIIeYnBaroIIEr0 BO3MOKHOCTD
MPOIOJDKEHHS 00pa30BaHUsI ¥ JATbHEHIIIETO Pa3BUTHSI,
. HAYYHUTh OOLIUM MPUHIIMIIAM TOCTAHOBKH M PEIICHHS
MO3HABATEIBHBIX TPOOJIEM: aHATTU3Y IIEJICH U PE3YJIbTATOB; BHISBICHHIO OOIIIErO
U pa3JIM4HOrO;
BBISIBIICHUIO TIPEANOCHUIOK (T.€. aHaJIU3 YCIOBUN, 000CHOBAHKE, BBISIBIICHUE TIPUYHH).

VYueOHblit Kypc «['eoMeTpusi» BKIIIOYAET CIEIYIOIME OCHOBHBIE Pa3/ieNbl COAEpKaHMUS:
«l"eomerpuueckue GUTYPHI 31 X CBOMCTBaY, «13mepenune
TFE€OMETPUUECKUX  BEIUYMH»,  «J[ekapToBbl KOOpJAMHATHI Ha  IUIOCKOCTH,
«Bexropel», «/IBukeHus miockoctny, «l[IpeobpasoBanus mogo0us».
Ha uzydenue yue6Horo Kypca «I'eomerpusi» orBoaurcs 204 gaca: B 7 kiiacce — 68 dacos
(2 gaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB (2 Jaca B
HEJIEITIO).

['eomeTpus kak OMH U3 OCHOBHBIX Pa3/IeNIOB MIKOJIbHOM MaT€MAaTHKH, UMEIOIIUNA CBOEH
[EeNbI0 00ECTeYnTh H3YYCHHE CBOWCTB W pa3MepoB (UTyp, WX OTHOIICHHH W B3aUMHOE
pacnoyioKEHUE, OMUPAETCsl HA JIOTMYECKYIO, J0Ka3aTelbHYI0 JMHUI. L[eHHOCTh Hu3ydeHHs
FeOMETPHUH Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMsI 3aKJIFOUAETCSl B TOM, UTO O0yUaroluiics
VUHUTCSI TPOBOAUTH JIOKAa3aTEIbHBIE PACCYKJICHHS, CTPOUTH JIOTHUYECKHUE YMO3AKIIOUYEHUS,
JIOKa3bIBaTh HWCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPHOPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCcyXJIeHUS «OT MPOTHUBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYITUPOBATH OOpPATHHIE
YTBEPKIICHHUSI.



Bropoii 1nenbro u3y4eHuss FeOMETpUU SBJIIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pEILIEHNN KaK MaTeMaTUUECKHX, TaK U IPAKTUYECKUX 3a/a4, BCTPEUAIOIINUXCS B pEaJIbHOM JKU3HMU.
OOyuarouuiics JODKEH HAy4YMThCS ONPEAEIMTh M€OMETPUYECKYH0 (UIYypy, OIHMCATh CIOBaMU
JTAHHBIM 4epTEX UM PUCYHOK, HAITH IJIOIIAlb 3€MEJIBHOIO YYacTKa, pacCUMTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Ka0elnss miM TpeOyeMmble pa3Mephl rapaxa i aBTOMOOWIS. DTOMy
COOTBETCTBYET BTOpasi, BBIUUCIUTENbHAS JIMHUSA B M3y4eHUU reomerpuu. [lpu pemenun 3anaq
IPAaKTUYECKOI0 XapakTepa 0OydaroUuiics y4UTCsl CTPOUTh MAaTEMAaTUYECKUE MOJIENU PealIbHbIX
JKU3HEHHBIX CUTyallud, IPOBOAMTH BBIYMCICHUS W OLEHUBATh aJCKBAaTHOCTH IIOJIyYEHHOI'O
pe3yibTara.

Kpaifne BaxHO MOMYEPKUBATH CBSI3U T€OMETPHHM C JIPYTUMH y4eOHBIMU IPEIMETaMH,
MOTUBUPOBaTb  HCIIOJIb30BaTh  OINpPENEJIEHUS  IEOMETPUYECKUX  (GUIryp U IOHATH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJIyYCHHBIX YMEHUHN B (DU3UKE U TEXHUKE. DTHU CBsI3U HauboJee
ApKO BUJIHBI B TeMax «BekTopel», « Tpuronomerpuieckie COOTHOLIEHUS», «MeToa KoopauHaT»
u «Teopema [Tudaropar.

VYuebublil Kypc «l'eoMeTpus» BKIIOYAET CJEIYIOIME OCHOBHBIE Pa3/ieibl COAEpKaHMUS:
«l'eomerpuueckue ¢urypsl M UX CBOWCTBa», «lI3MepeHHUE TIE€OMETPUUECKUX BEIHUUHY,
«/lekapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «Bekropb»,  «J/IBMKEHUS  IIJIOCKOCTH»,
«IIpeobpazoBanus MOIO0USY.

Ha usyduenue yaeoHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce — 68 yacos (2
yaca B HeJIeN0), B 8 kimacce — 68 dacoB (2 yaca B Henmento), B 9 kiacce — 68 vacoB (2 yaca B
HEJICITIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Hauvanbnubie monstuss reomerpuu. Touka, npsmasi, OTpe3o0K, Jyd. YTojd. Buael yrios.
BeprukansHple UM CMEXHBIE yribl.  buccekrpuca yrima. JlomaHas, MHOIOYIOJBHHK.
[TapamienbHOCTh U NEPIEHANKYISIPHOCTD IPSIMbIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [IpumMepsl cuMMeTpun
B OKPY’KaloIlleM MUpE.

OcCHOBHBIE TIOCTPOEHUS € IOMOILBIO UPKYJIS U InHeHkU. TpeyronpHuk. BeicoTa, Meanana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U PABHOCTOPOHHUM TPeyroyibHUKH. HepaBeHCTBO TpeyrojpHUKA.

CpoiicTBa M NpHU3HAKM pPaBHOOEAPEHHOro TpeyrosibHuka. [Ipu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M IpHU3HAKU MapauienbHbIX NpsAMbIX. CyMMa yriioB TpeyroibHHKa. BHemrHue
YIJIbl TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroapHUK. CBOMCTBO MeEIUaHbl IPSIMOYTOJBHOTO TPEYrOJIbHUKA,
npoBeAEHHOW K runoreHy3e. llpu3Haku paBeHCTBA MPSAMOYTIOJbHBIX TpPEYTrOJIbHUKOB.
[TpstMmoyronbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o OOJIbIIEM yTiie U OONBIIEH CTOPOHE TPeyTrobHUKA. [IepneHuKyIsp U HaKJIOHHAS.

['eomerpuueckoe MecTo TOYEK. buccekTpuca yriia M CEpeIMHHBIA NEPIEHIUKYISP K
OTpe3Ky KaK FeOMETPUYECKHE MECTa TOUEK.

OxkpyXHOCTb M KpYI, XOpJa M JuaMeTp, UX CBOWCTBAa. B3aumHOe pacrnosiokeHue
OKpPYXHOCTH U npsiMoil. KacaTtenpHas u cexymias K okpy>kHOCTH. OKpY>KHOCTb, BIMCAHHAS B YTOJL.
Bnucannas u onucaHHas OKpY>KHOCTH TPEYTOJbHUKA.

8 KIIACC

YereipéxyronbHuku. IlapamienorpamMMm, €ro npu3Hakd M CBOKCTBA. YacTHeIE Ciydau
napajuieIorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBajapaT), UX MPHU3HAKU M CBoOicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Merton ynBoenus Menuansl. LleHTpanbHas cummerpus. Teopema Paneca m TeopemMa o
MPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue nuHAN TpEeyroJbHUKA U Tpanenuu. LleHTp macc TpeyroipHuKa.

[Tonobue TpeyroabHUKOB, K03 uiueHT noaodus. [Ipuznaku mogoOust TpeyroJbHUKOB.
[TpumeHneHne mogo0us PH PEIICHUH MTPAKTUIECKHUX 3a/1a4.

CaoiicTBa miomaaei reomerpudeckux ¢uryp. @opmynsl 1l IUIOMaaAd TPEYrojJbHUKA,
napasuienorpaMma, pom6a u tpanenuu. OTHOIIEHHE MIIOMAACH MOA00HBIX puryp.

Brruncnenue mioniaiei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KileT4aToi Oymare.

Teopema [Mudaropa. [Ipumenenue Teopemsl [udaropa mpu perieHnn MpakTUIECKUX 3a/a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO YyIJIa NPSAMOYTOJIBHOTO TpeyroibHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkuuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTpaJIbHBIE YIUIBI, YTOJI MEXAY KacaTelIbHOW M XOPAOW. YTJIBI MEXIY
XOpJlaMU U CEeKYIIMMU. BricaHHble U ONKMCaHHbIE YEThIPEXYTOIBHUKHI. B3auMHOE pacnonoxenue

IBYX OKpyxkHOcTel. Kacanue okpyxxuocteil. O01ue kacaTelbHbIe K TBYM OKPY>KHOCTSIM.
9 KJIACC



Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUIECKOE TOMKICCTBO.
DopMyIIbl IPUBEICHHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeOopeMa CHUHYcCOB. Pemenue
IIPAKTUYECKUX 3a7a4 C UCIO0Ib30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue moaoous. [Togodre COOTBETCTBEHHBIX DIIEMEHTOB.

Teopema 0 mpou3BeEHNN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJIpare KacaTeJbHOM.

Bektop, nnmuHa (MOIyJdb) BEKTOpAa, COHAIPABJICHHBIE BEKTOPbI, MPOTUBOIOJIOXKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalM Hajl
BEKTOpaMHU. Pa3nokeHue BeKTopa 10 JIByM HEKOJUIMHEApHBIM BekTopaMm. KoopauHartsl BeKTOpa.
CkanspHO€ NpOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHHS IJIMH U YIJIOB.

JlekapToBbl KOOpJAMHATHI HA IIOCKOCTH. YPAaBHEHUs MPAMOM M OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U PSAMBIX. MeTo1 KOOpAUHAT U €ro NPUMEHEHHE.

[IpaBunbHbIE MHOTOYTOJIBHUKH. [nmnHa okpyx)kHOCTH. ['panycHas u panuanHas Mepa yria,
BBIUMCJIEHHE JUIMH OYyT OKpykHOCTel. [lnomane kpyra, cekropa, CerMeHra.

JIBYDKEHHMSI TUIOCKOCTH M BHYTPEHHUE CUMMETPHUH QUTYD (II€MEHTapHBIE IIPECTABICHUS).
[TapannensHbiit nepenoc. [ToBopor.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS MporpamMmbl ydeOHOro Kkypca «I['eomerpusi»
XapaKTePU3YIOTCS:

1) naTpuoTHYecKOe BOCIIMTAHUE:

MPOSIBIIGHUEM HWHTEpeca K TMPOILJIOMY U HACTOAIIEMY POCCHMCKOW MaTeMaTUKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTHUKOB M POCCHUMCKON
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOIB30BAHUIO ATUX JIOCTUKEHUHN B IPYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpakaaHcKoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA W peaju3alli €ro Ipas.,
MPEJCTaBICHUEM O MaTeMaTHYEeCKHX OCHOBaX (DYHKIMOHUPOBAHUS PA3IHUHBIX CTPYKTYD,
SBIICHUH, MPOLIETyp TPakIaHCKOro olmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTHYESCKUM MPUMEHEHHUEM JIOCTHKCHHUU
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEIbHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTaHOBKOM Ha aKTHUBHOE y4YacTHUE B DPELICHUM MPAKTUUYECKUX 3aJa4 MaTeMaTH4eCKOn
HAIPABICHHOCTH, OCO3HAHUEM BXHOCTH MATEMAaTHYECKOTO 00pa30BaHUs HA MPOTSIKEHUH BCel
JKU3HM JIJIS1 YCTICITHON Mpo(deCCUOHaTbHOM ESITEIbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIWBUIYaIbHOW TPACKTOPHUH OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K JMOIIMOHAJIBFHOMY U 3CTETUYECKOMY BOCIPHUATHIO MaTeMAaTHUYECKHX
00BEKTOB, 3a/1a4, pEIICHUH, PaCCYKACHUH, YMEHHUIO BUIETh MAaTEMaTHYECKHNE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMSI:

OpUEHTAIIMEeH B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTaBIEHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS YEJIOBEKAa, MPUPOJbI W OOIIECTBA, IMOHUMAaHUEM
MaTeMaTU4YeCKOW HayKH Kak c(epbl YelOBEUeCKOW NeATEebHOCTH, JTanmoB €€ pa3BUTUS U
3HAUMMOCTHU JJI PA3BUTHS LUBUIIU3ALMH, OBJIAICHUEM SI3IKOM MAaTEMAaTUKH U MaTeMaTH4YEeCKOMI
KyJIbTypOH KaK CpEICTBOM IIO3HAaHUS MHpA, OBJIAJEHUEM MPOCTEHIIMMH HaBbIKAMU
HCCJIEI0BATENLCKOM JIEATETLHOCTH;

6) puznyeckoe BocnuTaHue, GopMUpPOBaAHHE KYJIbTYPbI 310POBbS H IMOLHOHATBLHOTO
0Js1aronoJIy4yus:

TOTOBHOCTBIO MMPUMEHSTh MATEMAaTHUECKUE 3HAHUSI B UHTEPECAX CBOETO 3/10POBbS, BEACHUS
3I0pOBOT0 O0Opa3a >KU3HU (3I0POBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEKUM 3aHIATHH U OT/ABIXA,
perynspHas (usndeckas akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedieKCUH, TPU3HAHUEM
CBOETO MpaBa Ha OIMIMOKY U TAKOTO Ke TpaBa JPYroro 4eIoBeKa;

7) 3K0/I0THYECKOe BOCIIUTAHHE:

OpHEHTAaIMel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM IS pelIeHus 3ajgad B o01acTu
COXPAHHOCTH OKpYXKarollel cpefpl, IUIAHUPOBAHMS IOCTYNKOB M OIEHKH HX BO3MOKHBIX
MOCNEACTBUM ISl OKpY’Kalolllel cpeibl, OCO3HaHWEM TIJI00aJbHOTO XapaKTepa 3KOJIOTHYECKHX
npoOJIeM U yTeH UX PEIICHHUS;



8) amanTanus K U3MEHSIOIMMMCS YCIOBHSIM COUATBHON H MPUPOTHOI CpebI:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHMSAX HEONPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO JESATEIBHOCTb, B TOM YHCJIE YMEHUE YUUTBCS y OPYIHX
Jro/ied, MpuoOpeTaTh B COBMECTHOM JESATEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUH U3
OIIBITA IPYTUX;

HE00X0AUMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HAHHUM, B TOM 4ucie (GopMyIupoBaTh HJEH,
HOHATUS, TUIOTE3bl 00 00BEKTaxX U SBIEHMSX, B TOM YUCIIE PaHee HEU3BECTHBIX, OCO3HABAThH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaKk BBbI30B, TpeOyIoOLIUil KOHTpMEp, KOPPEKTHPOBATh NPUHMMAEMble pEIeHHs U JeicTBu,
(GopMynHUpOBaTh U OLIEHUBATh PUCKHU U MOCIIEICTBU, (HOPMUPOBATH OIBbIT.

METANPEIMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/bHBIE YHUBepPcaIbHbIe y4eOHbIe AelicTBUS

Ba3oBrble Jloruueckne JeiicTBUA:

® BBIBISATH U XapPaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHYCCKHX OOBEKTOB,
MOHSITHI, OTHOIICHUNW MEXIY TOHATHUAMHU, (HOPMYIUPOBATH ONPEACIICHUS TOHITHA,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(PUKAIIUU, OCHOBAHUS I 0000IICHUS U
CpPaBHEHHS, KpUTEPHUN TTPOBOJUMOTO aHAIIN3A;

® BOCIPHHHMATH, (HOPMYIHPOBATH M TPEOOPA30OBBIBATH CYKICHUS: YTBEPIUTCIHHBIC H
OTpHUIaTeNbHbIE, EANHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

® BBIABIIATH MAaTEeMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MTPOTUBOPEUYHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXICHHUSX, NpeUIaraTh KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlenaTh BBIBOJBI C HCIOIB30BAHHWEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX U HHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

e pa30uparh J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUM (MPSAMBIE U OT MPOTUBHOTO),
MIPOBOJNTH CAMOCTOSATEIHLHO HECIOXKHBIC JOKa3aTelbCTBA MaTeMaTHYeCKHX (DAKTOB,
BBICTpanBaTh apryMEHTAINIO, NMPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYXKICHHUS,

e BBIOMpaTh cHocod pemieHHUs y4yeOHOM 3amauM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh HanOoJiee MOIXOASAIINNA C YIETOM CaMOCTOSITEIIEHO BBIICIICHHBIX
KPUTEPHUEB).

basoBble ucciaenoBaTeIbCKUE AeHCTBHS:

® CMOJNB30BaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUNW  HMHCTPYMEHT  TO3HaHWS,
(GopMyIMPOBATh BOIPOCHI, PUKCHUPYIONTUE MPOTHBOPEYHE, MPOOIEMY, CAaMOCTOSTEIILHO
yCTaHABIMBaTh MCKOMOE W JaHHOe, (hOpMHUpOBATh THUIIOTE3y, apryMEHTHPOBATH CBOIO
MTO3UIUIO0, MHCHHE;

® T[POBOJUTH IO CAMOCTOSTEIHLHO COCTABJICHHOMY IUIaHy HECIOXHBIA JKCIECPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYEeCKOTO O0BEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

®  CaMOCTOATENHLHO (POPMYIUPOBATH 0OOOIIICHHS M BBIBOJIBI 10 PE3YJIbTaTaM MPOBEIEHHOTO
HAOIO/IEHUs, MCCIEAOBAaHUS, OIICHUBATH JTOCTOBEPHOCTh MOJYUYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 00OOIICHUIA;



IMPOrHO3UPOBATH BO3MOXKHOC PA3BUTUC MTPOLECCA, 4 TAKIKC BEIABUI'aTh IPCAIIOJIOXKCHUSA O
€T0 pa3sBUTHUHU B HOBBIX YCJIIOBHAX.

PabGora ¢ nndpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh ¥ U30BITOYHOCTh HH(POPMALIMU, TaHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIIIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BBIOMpATh (POpMY MpeacTaBIeHIs HH(POPMAIIMK 1 WILTIOCTPUPOBATH PelIaeMble 3a1a4H
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MHGOPMAIUU [0 KPUTEPUSAM, MPEIOKEHHBIM YUHUTEIEeM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHuKaTHBHBbIE YHHMBepPCaJbHbIE yUeOHbIe H1eCTBUS:

BOCIIPHHUMATh U (POPMYITHUPOBATH CYXKJIEHUS B COOTBETCTBHH C YCJIOBUSMH W IIEITSIMH
oOLIeHMs], SICHO, TOYHO, TI'PaMOTHO BBbIpaXaTb CBOIO TOYKY 3pEHHUSI B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHHUs 3a/Jayd, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0JIe 00CYKJIEHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOU TeMbl, IPOOIEMBI,
pelaeMoii 3a/1a4u, BHICKA3bIBAaTh MJI€U, HAIlEJICHHBIC HA MOMCK PELICHHs], CONOCTABIATh
CBOM CYXKJICHUS C CY)KJICHUSMHU APYTUX YUaCTHUKOB JHAlIora, OOHAPYKUBATh Pa3u4Ke U
CXOJICTBO TIO3WMIIMH, B KOPPEKTHOW ¢opme (OpMYyIHpPOBATH pA3HOTIIACUS, CBOU
BO3PAXKECHMUSI,;

IPEJICTaBIISTh PE3YyNbTAaThl PELICHUS 3aJaud, SKCIIEPUMEHTA, UCCIEI0BaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opmar BBICTYIUIEHHS C Y4ETOM 3aJad Npe3eHTaluu U
0COOEHHOCTEH ayAuTOpHH;

MOHMMATh U MCIOJIb30BaTh NPEUMYILECTBA KOMaHIHOW ¥ MHAWBUIYaJIbHOU pabOThI IpH
pelIeHny yueOHbIX MaTeMaTHUYECKHX 3a/1aY;

IPUHUMATH 11€JIb COBMECTHOM JESITENbHOCTH, MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacnpeneisTh BUIbI paboT, JOroBapuBaThCs, 00CYkKAAaTh IPOLECC U PE3ybTaT
paboThl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYKIeHNs, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BHIIOIHATH CBOIO YaCTh paObOThl M KOOPAUHUPOBATH CBOU JEUCTBUS
C IpYTUMH YJIeHaMH KOMaH/Ibl, OI[EHUBATh KA4eCTBO CBOETO BKJIaAa B OOIIHI MPOIYKT MO
KpUTEpUsaM, cHOpMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PerynsiTuBHbIe YHHBeEpCcaJbHble Y4eOHbIE 1eiiCTBUA

Camoopranm3anms:

CaMOCTOSITENIbHO COCTaBJISATh IUJIaH, AJITOPUTM peIIeHUs 3adaud (WM €ro uacTb),
BbIOMpaTh CcHoco0 pemeHuss ¢ Y4ETOM MMEIOIIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh M KOPPEKTHPOBATh BapUaHThl PEIICHUN C Y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, 3MONMOHAJIbLHBIA HHTEJIEKT:

BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS MpoIlecca U pe3ylbTaTa peuieHus
MaTeMaTHUYeCKOM 3aJ1auH;



® TpeABUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTHb MPU PEUICHUU 3a/1ayd, BHOCUTH
KOPPEKTHUBBI B ACSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB, HAWIECHHBIX OIIMOOK,
BBIABJICHHBIX TPYJIHOCTEN;

® OICHMBATh COOTBETCTBUE pE3ysibTaTa ACATEIbHOCTH IMOCTABICHHOM 1IN U YCIOBUSIM,
OOBSCHATH MPUYMHBI JOCTHIKEHUS WIIM HEAOCTHIKEHUS 1€, HAaXOUTh OIIHOKY, JaBaTh
OIICHKY IPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIbTATbBI

K xoHmy oOyuenus B 7 KkJacce OOydYaIONUICS MOJYYUT CICAYIONIUE TPEeIMETHBIC
pE3yJIbTaThL:

Pacrio3naBaTh UM3ydeHHBIE TEOMETPUYECKHE (UTYpPHI, ONPENENIATh WX B3aUMHOE
pacnoioxeHue, n300paxatb reoMeTpudeckie GUrypbl, BHITOIHATH YEPTEKH MO YCIOBHIO 3a/IaUH.
N3MepATh NTMHEHHBIE W YIIOBbIE BEJIMYUHBI. Pemars 3a1aun Ha BBIYKCICHUE JUIMH OTPE3KOB U
BEJIMYHH YTJIOB.

Jlenaths TpyOyIO OIIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEealbHOM >KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3TUX OOBEKTOB IO MOPSJIKY BETUYUHBL.

CTpouTh 4epTEXH K TEOMETPUUECKUM 3a]1a4aM.

[lonp30BaTbcsi NpHU3HAKAMH PABEHCTBA TPEYTrOJbHUKOB, HCIIOIb30BATh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIHHUKOB MPU PEUICHUH 33/1a4.

[IpoBOAUTH TOTUYECKUE PACCYKICHUS C UCTIOJIB30BAHUEM I'€OMETPUUYECKHUX TEOPEM.

[Tonp30BaTbCcsi NpPU3HAKAMM PABEHCTBA NPSAMOYTOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJIMaHbl, TMPOBEIEHHON K THUINOTEHY3€ NPSAMOYTOJbHOIO TPEYroJibHUKA, B PEHICHUH
reOMETPUUYECKUX 3a/1a4.

Ornpenenars MapauieIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE O0pa3yeT ¢ HUMHU
cekymas. OnpenensaTs NapajyiebHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK
OJIHOU IIPSAIMOM 10 TOYEK APYroy IMpsiMOiA.

Pemats 3a1aun Ha kieTyaTol Oymare.

[IpoBomUTHh BBIUMCICHUS W HAXOIUTh YHUCJIOBBHIE W OYKBEHHBIC 3HAYCHHUS YIJIOB B
r€OMETPUYECKUX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJIOB, 00pa30BaHHBIX MPU MEPECEUCHUH IBYX MapaUIeIbHBIX MPSIMbBIX ceKyIel. PemaTh
MIPAKTUYECKUE 33/1a4X HA HAXOXKJICHHUE YIJIOB.

Bragets noHaTHeM reoMeTpUYECKOTO MeCTa TOYEK. Y METh ONpPECNISITh OMCCEKTPUCY YIia
Y CEpEIMHHBIN NEPIEHAUKYISAP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUEK.

DopMyJIMPOBATH ONPEAECIEHUS OKPYKHOCTH W Kpyra, XOpJbl U JHaMETpa OKPYKHOCTH,
MOJIB30BaThCS X CBOMCTBAMU. Y METh MPUMEHSThH 3T CBOWCTBA MTPU PEIICHUH 3aa4.

Brnaners moHATHEM ONMUCAHHOW OKOJO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOAUTh €€
neHTp. [lomp30BaThCs pakTaMu O TOM, UTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEpeceKaloTcs B
OJHOM TOYKE, U O TOM, 4YTO CEPEIAMHHBIE MEPIEHAUKYISAPbl K CTOPOHAM TPEYrOJIbHUKA
MIEPECEKAIOTCS B OJTHOM TOUKE.

Brmagete mnoHATHMEM KacaTeNbHOM K  OKPY)XHOCTH, TIOJIB30BaTbCsl TEOPEMOM O
MEPIECHINKYJISIPHOCTH KacaTeIbHOM U painyca, IPOBEAEHHOIO K TOYKE KaCaHUS.

[Tonp30BaTbCcst MPOCTEHMINMMHM TE€OMETPUYECKMMHU  HEPABEHCTBAMHU, IIOHMMAaTh HX
MPAKTUYECKUI CMBICI.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKHE MOCTPOEHHUSI C TOMOLIBIO LIUPKYJISI U IMHEUKH.



K xonmy oOyueHuss B 8 kiacce oOy4aromIMiiCsi TOJYYUT CIEAYIOUINE IPEIMETHBIE
pE3yJbTATHL:

PacriozHaBaTe OCHOBHBIE BHJBI UYETBIPEXYTOJIBHUKOB, MX JJEMEHTBI, IIOJb30BaTbCA HX
CBOMCTBaMH IIpY PELICHUHM F€OMETPUUECKUX 3a]au.

[IpumeHsTh CBOMCTBA TOYKM IIEPECEUEHMS] MEIUaH TPEYrojbHUKA (LIEHTpa Macc) B
peLIeHUN 3a1a4.

Bnagers nonsTHEM cpeAHEN JMHMM TPEYrOJIbHUKA U Tpalleluy, IPUMEHATh UX CBOMCTBA
P pEUICHHH TreoMeTpuueckux 3anad. Ilomb3oBarbcs Teopemonr Paneca M TeopeMoOil O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJI PEIICHUS NPAKTHYECKUX 3a/1a4.

[IpuMeHsTh NMpU3HAKU NOJI00US TPEYTOJIBHUKOB B PEIIEHUU I'€OMETPUYECKUX 3a/ad.

[Tonw3oBatbest Teopemoii [Tudaropa s penieHns TeOMETPUYECKUX U MPAKTUYECKHX 3a/1a4.

CrpouTh MaTeMaTUYECKYIO MOZEIb B IPAKTUYECKUX 3a/ladaX, CAMOCTOSTENIBHO ACNIaTh YEPTEXK U
HaXOJUTb COOTBETCTBYIOIINE JUIMHBI.

Biagers moHATHAMHM CHHYCa, KOCMHYCa M TaHIE€HCAa OCTPOro yrija IpsSMOYTOJIBHOTO
TpeyrojiabHuKa. [1071p30BaThCs 3TUMU NOHSITUSAMH IS PEIICHUS TPAKTUUECKUX 3ajau.

Bbruucnate  (pa3nMuyHbBIMM - crlocOOaMu) — IJIOWIaJb  TPEYrojbHMKAa W IUIOINAAU
MHOTOYTOJIbHBIX ~ (uryp (Hojib3ysach, TIA€ HEOoOXOAMMO, KaJbKyasTopoM). IIpumeHsTH
[IOJIyYEHHBIE YMEHHMSI B IPAKTUYECKUX 3a/ladax.

Bnagerp NOHATHAMM BOMCAaHHOIO M LEHTPAJIbHOIO YIJIA, HCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIUIaX, yIJlaX MEXAY XOpaMu (CEeKYIIMMHU) U yIJIe MY KacaTelIbHOW U XOpAOH pH
PELIEHNN T€OMETPUYECKUX 3a/1a4.

Bnanerps moHATHEM ONMHUCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA ONKCAHHOTO
YeTBIPEXYTOJIbHUKA NPU PEIICHUH 3a/1ad.

IIpuMeHsTh MOJydEeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOMTh MaTEMaTHYECKHE MOJIEIH IS
3aJa4 peabHON KU3HU U MIPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOX0UMO, KAJTIbKYJIATOPOM).

K konmy obOyuenus B 9 kjacce o0Oydaromuics TOJYYUT CIEAYIONIUME TPEIMETHBIE
pE3yIbTATHL:

3HaTh TPUTOHOMETpHUUYECKHE QYHKIIUU OCTPBIX YIIIOB, HAXOUThH C MX MIOMOIIIBIO PA3IUUHbIE
AJIEMEHTHl MPSMOYTOJIbHOTO TPEYTrOJbHUKA («pEIIeHWE TMPSMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTh (¢ moMomIbio KalnbKyasTOpa) JUITMHBL U YIJIbI ISl HETaOJIUYHBIX 3HAUEHUH.

[Tonp3oBaTbes GopMynaMu NMPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISl HAXOKIEHHSI COOTHOIIEHNI MEXly TPUTOHOMETPUUECKUMH BEIMYMHAMH.

Hcnonb30BaTh T€OpEMbl CHHYCOB U KOCHHYCOB JJISl HAXOXKICHHS PA3JIMYHBIX AJIEMEHTOB
TpPEeYrojbHUKa («pelIeHue TPEyroJbHUKOBY»), MPUMEHITh MX IPU PEIIEHUU TE€OMETPUUYECKUX
3a71au4.

Brnanets moHATHAME MTpeoOpa3zoBaHus MOA0OMS, COOTBETCTBEHHBIX 3JEMEHTOB MOJOOHBIX
¢uryp. Iloap3oBaThCs cBOMCTBAMU MOAOOMS MPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIATH JUIMHBI U
HaXOJUTh YIJIbl Y MON0OHBIX Quryp. IlpuMensaTs cBoicTBa mo00Ms B MPAKTUYECKUX 3aJayax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKpPYIKAIOIIEM MUpE.

Ilonb30BaTbed TeOpeMaMu O MPOU3BEAEHUHM OTPE3KOB XOpHA, O MPOU3BEACHUM OTPE3KOB
CEKYIIUX, O KBaJIpaTe KacaTeabHOM.

[lonb30BaTbcs BEKTOpaMM, MOHMUMATh WX TE€OMETPUYECKMH U (U3MYECKUN CMBICIH,
OPUMEHATh MX B PEUICHUHM TE€OMETPUYECKUX U (pusmueckux 3aaad. [IpuMeHsTh ckajlspHOe
IIPOU3BEICHNE BEKTOPOB AJIs1 HAXOXACHUS JUIMH U YIJIOB.



[Tonp30BaTbcss METOJNOM KOOPAMHAT HA IUIOCKOCTH, TPUMEHATh €ro B PELICHUU
reOMETPUYECKUX M MPAKTUUECKHX 3a/1ad.

Brnaners moHATHSMH HPaBHIBHOTO MHOTOYTOJIFHUKA, JJIMHBI OKPYXKHOCTH, IUTUHBI JTYTH
OKPYXXHOCTM W paJaHHOW MeEphl YIjia, YMEThb BBIUUCIATH IUIOUIAJ b KpPyra M €ro 4YacTei.
[TpuMeHSTH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4aXx.

Haxomute ocu (MM LEHTPBI) CUMMETpHH (GUTYp, TPUMEHSTHh IBMKEHHS IUIOCKOCTH B
HPOCTEHIINX CIydasx.

[TpuMeHATh MONTyYEHHBIE 3HAHUS HA MPAKTHKE — CTPOMTH MaTEeMaTHYECKHE MOJENU JUIs
3a/1a4 peabHOM )XKU3HU U POBOANUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHHEM HOA00us
U TPUTOHOMETPHUECKUX (DYHKIMH (TI0NIB3YSCH, I7Ie HEOOX0IMMO, KAIBKYIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
KonuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHMe pa3/1e10B U TeM (uudposbie)
Ne n/m KonrTpoabubie | IIpakruueckue
NMPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThbI padoThbI
pecypcsbl
. HpOCTeufHHHe ;IeOMeTqueCKHe ¢burypsl u y ) BiGmorexa LIOK
ux cBoicTBa. I3mepenue
P https://m.edsoo.ru/7f415e2e
F€OMETPUYECKHUX BEIIMYUH
bubmuoreka [IOK
2 T 22 1
PEYTOIRHIIH https://m.edsoo.ru/7f415e2e
[TapasnnensHbie TpsiMbIe, CyMMa YTJIOB bubnuoteka [IOK
3 14 1 1
TpeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyT. ['eomeTprueckue 14 1 1 bubnnoreka LIOK
MTOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
bu6nmoreka [JOK
5 II 06006 i 4 1
OBTOPCIHE, ODODIICHIE SHAHIH https://m.edsoo.ru/7f415e2e
OBILEE KOJIMYECTBO HACOB I1O 68 4 3

I[TPOT'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KIIACC

KoanuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBanue pa3ies10B 4 TeM (uudposbie)
Ne ni/m Kontpoabnbie | IIpakruueckue
NMPOrpamMMbl Bcero o0pa3oBaTesIbHbIE
padoTsbI padoThbI
pecypchbl
Bbu6moreka [JOK
1 q & 12 1
CTPIPEXYTOTBHIIN https://m.edsoo.ru/7f417e18
2| nponopuommmnm onpeskan,tomoGie | 15 1 bomotesa LIOK
POTIOPH P > HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
3 ?zomjf;ia;o: ﬁifﬁf, HJLZTZSIC; tur 14 1 Bubnmorexa LIOK
peyr . P https://m.edsoo.ru/7f417e18
[Tnomanu nono6HbIX puryp
Teopema [Mudaropa u Hayana bubmuoreka [IOK
4 10 1
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
VYTl B OKpYXKHOCTH. Bricannsie u
5 OTMCAHHBIE YEThIPEXYTObHUKH. 13 1 bubmuoreka [IOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmorexa [IOK
6 IT 600 7 4 1
ORTOPERHE, OVODIIEHHS SHARHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO HACOB I1O 68 5 0

[TPOT'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KoauuyecTBo yacoB DJIEKTPOHHbBIE
HaunmeHoBaHMe pa3/1ei0B U TeM ugpoBbie
Ne ni/m past Kontpoabnbie | IIpakruyeckue (ucpp )
NMPOrpaMMbI Bcero o0pa3oBaTeJibHbIe
padoTsbI padoThbI
pecypchbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmmoteka LIOK
CHHYCOB. PelieHne TpeyrojibHIKOB https://m.edsoo.ru/7f41al2c
, il/[peo6pa:30BaHI/Ie o100us1. o . BuGmorexa LIOK
CTPHHCCICHE COOTHOTICHIL B https://m.edsoo.ru/7f41al2c
OKpY>KHOCTHU
bubnnorexa [IOK
12 1
3 Bextopet https://m.edsoo.ru/7f41al2c
4 JlexapTo 00 a a TUIOCKOCTH 9 1 bubmorexa LIOK
KapTOBBI K WHATHI Ha IJIOCKOCT
P P . https://m.edsoo.ru/7f41al2c
: [IpaBunbHBIE MHOTOYTOJIBHUKH. J{7THHA . BuGmiorexa LIOK
ORPYIRHOCTH H Hnomaﬂf’ Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomnanen
5 1 5 bubmoreka [IOK
PIPREHITA TIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o600IICHNE, 7 9 but6moreka [IOK
CUCTEMaTH3aI1s 3HAHUH https://m.edsoo.ru/7f41al2c
OBILEE KOJIMYECTBO HACOB I1O 68 6 0

[TPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




ITIOYPOYHOE IINTAHUPOBAHUE

7 KUIIACC
No KosniecTBo yacos Jara DJIeKTPOHHBbIe HU(POBbIE
i Tema ypoka Beero Konrpoabubie | IIpakrtuyeckue m3ydenus o0pasoBare/bHbIE
padoThI padoThI pecypcsl
1 [Ipocreiinme reomeTpuyeckue 1 bubnnoreka [IOK
0OBEKTHI https://m.edso0.ru/8866b724
bubmuoreka [IOK
2 MuoroyroL ik, foMaias 1 https://m.edsoo.ru/8866ch6a
3 CMe:xHbIE U BEpTUKAJIbHbIE 1 bubnnoreka [IOK
YIJIBI https://m.edso0.ru/8866¢5c0
4 CMexHbIe U BEpTUKAJIbHBIE 1 bubnuoreka [IOK
YIIIBI https://m.edsoo.ru/8866c7be
5 CMexHbIe ¥ BepTUKAIbHbIE 1
YTJIBI
6 CMe:xHbIe U BepTUKAIbHbIE 1
YTIIBI
; CMe:xHbIe U BepTUKAIbHbIE 1 1
YTIIBI
8 CMexHbIe 1 BepTUKAIbHbIE 1
YTIIBI
W3mepenne TMHENHBIX U
9 YTJIOBBIX BEJTUYHH, BEIYUCIICHNE 1
OTPE3KOB U yIJIOB
W3mepenne TMHENHBIX U BuGmiorexa LIOK
10 YIJIOBBIX BEJIMYHH, BBIYUCIICHUE 1

OTpPE3KOB H yIJIOB

https://m.edso0.ru/8866c3ea



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

11

N3MepeHne TMHENHBIX U

YIJIOBBIX BEJIMYUH, BBIYUCIICHUE

OTPE3KOB H yIIOB

12

N3MepeHne TMHENHBIX U

YTJIOBBIX BEJIMYUH, BEIYUCIICHHUC

OTPE3KOB U yIJIOB

13

[lepumerp u romas puryp,
COCTaBJICHHBIX U3
NPSIMOYTOJIFHUKOB

14

[lepumerp u romas puryp,
COCTaBIJICHHBIX U3
NPSIMOYTOJIFHUKOB

15

[TonsTHE O paBHBIX
TPEYroJIbHUKAX U [IEPBUYHbBIE
MIPEACTABJICHUS O PABHBIX

¢burypax

bubmuoreka [JOK
https://m.edso0.ru/8866ce80

16

Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB

bu6nmoreka [JOK
https://m.edsoo.ru/8866d1fa

17

Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB

bubmuoreka [IOK
https://m.edsoo.ru/8866d34e

18

Tpu npu3Haka paBeHCTBA
TPEYrOJbHUKOB

bu6mmorexa [IOK
https://m.edso0.ru/8866e01e

19

Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB

20

Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB

21

Tpu npu3Haka paBeHCTBA
TPEYTOJIbHUKOB

Bbubmmoreka [JOK
https://m.edso0.ru/8866e88e



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

[Ipu3naku paBeHCTBa

22 MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
93 [Ipu3naku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJTHHUKOB
CBOICTBO MeAMaHbI
24 HpSIMoyI‘OJIBHI([)FO TPEYroJIbHUKA. Bubmorexa LIOK
. ’ https://m.edso00.ru/8866e9ec
MPOBEIEHHON K TUTIOTEHY3€
CBOICTBO MeIaHbBI
25 IIPSIMOYTOJIbHOT'O TPEYTOJIbHUKA,
MPOBEIEHHON K TUTIOTEHY3€
2% PaBHOGeipeHHbIE U bubnnoreka [IOK
PaBHOCTOPOHHHE TPEYTOJbHUKH https://m.edsoo.ru/8866d6fa
[Ipu3naku u cBoiicTBa
27 paI;HOGeL[peHHoro bubamorexa LIOK
https://m.edso0.ru/8866d880
TPEyroJbHUKA
[Ipu3Haku u cCBOMCTBA
28 peEaH06eI1peHHoro bubmmorexa LIOK
https://m.edso0.ru/8866d880
TPEyroJbHUKA
[Ipu3Haku u cBOICTBA
29 p;;HO6e)1peHHOFO bubmorexa LIOK
https://m.edsoo.ru/8866e26¢
TPEYTOJIbHUKA
30 HepaBencTBa B reomeTpun
31 HepaBencTBa B reomeTpun Bubmiorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reomerpun
33 HepaBencTBa B reomeTpun
34 [IpsAMOYTOIBHBIN TPEYTOIBHUK C bubmuoreka [IOK

yriaoMm B 30°

https://m.edso00.ru/8866eb22



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22

35

[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yriiom B 30°

36

KonTtponpHas pabora o reme
"TpeyronbHuKu"

bu6mmoreka [IOK
https://m.edsoo.ru/8866ecbhc

37

[TapaynensHble IpsMBbIE, UX
CBOICTBa

bubmmoreka [JOK
https://m.edso0.ru/8866ef64

38

[Iarsiit nocrynar Epxinaa

39

Haxkpecr nexaniue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBL,
00pa3oBaHHBIE MTPH
nepeceueHu ! napauienbHbIX
IIPSIMBIX CEKYILIEH

bubmnoreka [IOK
https://m.eds00.ru/8866f086

40

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIHI,
oOpa3oBaHHbIE IPU
nepeceueHn ! napauienbHbIX
MIPSIMBIX CEKYIIEH

41

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBL,
o0Opa3oBaHHbIE TIPU
repeceyeHn  napauiebHbIX
MIPSAMBIX CEKYILEH

42

Hakpecr nexarue,
COOTBETCTBEHHBIC U
OZHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbBIC IPU



https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

nepecevyeHu ! napaiesIbHbIX
MPSAMBIX CEKYIIEH

Hakpect nexanue,
COOTBETCTBEHHLIE U
OJIHOCTOPOHHUE YTJIbI,

bu6mmoreka [IOK

43 00pa3oBaHHbIC MTPH https://m.edso0.ru/8866f3b0
IepeceueHU ! apaulenbHbIX
IIPSIMBIX CEKYILIEH
IIpu3Hak napauienbHOCTH
44 IPSIMBIX Yepe3 paBEHCTBO
pacCTOSAHUM OT TOYEK OJTHOMN
IIPSIMOM 10 BTOPOM MPSMOM
IIpu3Hak napauienbHOCTH
45 IIPSIMBIX Y€PE3 PABEHCTBO
pacCTOSHUM OT TOYEK OJTHOM
IIPSIMOM 10 BTOPOY MPSAMOit
46 CymMma yriioB TpeyrojapHUKa bubamorexa LIOK
https://m.edso0.ru/8866f630
47 CymMma yTi0B TpeyrojibHUKa Bubmiorexa LIOK
https://m.edsoo.ru/8866f8ba
48 BHemnue yriel TpeyrojipHuKa Bubmmorexa LIOK
https://m.edsoo.ru/8866fa5e
49 BHemrnue yrisl TpeyrojibHuKa
KonTponbhas pabota o teme
50 "Hapell)nnenLHLf)e npsIMbIE, CyMMa Bubmmorexa [IOK
W https://m.edsoo.ru/8866fe6e
YTJIOB TPEYTOJIbHUKA
51 OKpyXHOCTb, XOPbI U bubmuoreka [IOK

JIMaMETP, UX CBOKCTBA

https://m.edso00.ru/88670800



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800

bu6mmoreka [IOK

> KacarenHas ik OKpyroCTH https://m.edsoo.ru/88670e9a
53 OKpY>XHOCTb, BITUCAHHASI B yTOJI
o4 OKpy’>KHOCTb, BIMCAHHAs B YTOJI
55 [Tonsitue o 'MT, npumeHnenue B bubmuoreka [IOK
3a/1a4ax https://m.edsoo.ru/8867013e
56 ITonsitue o 'MT, npumeHeHue B bubnnoreka [IOK
3a/1a4ax https://m.edsoo0.ru/88670508
BuccexTpuca u cepeMHHBIM
57 MIEPICHIUKYIIAP KaK
reOMEeTPUUYECKHE MECTa TOUEK
58 OKpy>KHOCTb, OIUCAHHAST OKOJIO bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/88670a62
59 OKpy>XHOCTb, OICAHHAs! OKOJIO
TPEYroJbHUKA
60 OKpyKHOCTb, BHMCaHHAsI B bubnnorexa [IOK
TPEYrOJIbHUK https://m.edso0.ru/8867103e
61 OKpy>KHOCTb, BITICAHHASI B
TPEYrOJbHUK
62 [Ipocreimue 3anauu Ha bubnuoreka LIOK
MTOCTPOCHHE https://m.edso0.ru/88671188
63 [Ipocreiimue 3anaun Ha bubnnorexa LIOK
MTOCTPOCHHE https://m.edso0.ru/886712d2
KonTtponpsHas padora rmo reme BuGmiorexa LIOK
64 "OKpYXHOCTb U KPYT.

I'eomerpuueckue noctpoeHus"

https://m.eds00.ru/88671462



https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462

[ToBTOpEeHME 1 0000IIEHNE

65 N . 1 bub6mmoreka [IOK
SHAHHIH OCHOBHBIX HOHATHH 1 https://m.edsoo.ru/886715b6
METOJIOB Kypca 7 Kiacca
66 " 5 1 bu6mmoreka [IOK
TOTOBaA KOHTPOJIbHA pabota https://m.edso0.ru/886716ec
[ToBTOpeHue u 0600IICHNE
67 3HAHWIT OCHOBHBIX NOHITUI 1 1
METOJIOB Kypca 7 Kiacca
. HOBTOPGHI/I@ u 0606meH1/19: . Bubmiorexa [JOK
SHAHII OCHOBHDIX TOHATHH 1 https://m.edsoo.ru/8867l9bc
METOJIOB Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KIIACC

KoauuecTBO 4acoB

DJIeKTPOHHbIe U (poBbIE

Ne Hara
Tema ypoka Kourpoabubie | IlpakTuyeckue o0pa3oBaTejibHbIE
n/n Bcero U3yYeHU S
padoTsbI padoThbI pecypcsl
1 [Tapamienorpamm, ero npu3HaKu 1 bubnmoreka [IOK
U CBOMCTBa https://m.edsoo.ru/88671af2
5 [TapamienorpamMm, ero npu3HaKu 1 bubmmoreka [IOK
U CBOWCTBa https://m.edsoo.ru/88671ca0
3 [Tapannmenorpamm, ero npu3HaKu 1 bubnmnoreka [IOK
U CBOMCTBa https://m.edsoo.ru/88671ca0
YacrHble caydan
4| (apmvoyromine,povs 1 bimorera LIOK
PAMOYE > POMO, https://m.edsoo.ru/88671dea
KBaJpaT), UX MPU3HAKU U
CBOMCTBA
YacTHble cnydan
5 (apmwoyromm, pow 1 bumorera LIOK
PAMOYE > POMO, https://m.eds00.ru/88671f20
KBaJpaT), UX MPU3HAKU U
CBOMCTBa
YacrHble cydan
i I(Tapaﬂf)e”zrpaMMOBO ; . Bu6miorexa [TOK
psiM bHUK, POM
pIMOyrox > POMD, https://m.edso0.ru/8867209c
KBaJparT), UX NPU3HAKU U
CBOMCTBa
bub OK
7 Tpaneuus 1 mommorexa [

https://m.edso0.ru/88672358



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358

PaBHOOOKas U IPSIMOYTOJIbHAS

bub6nmorexa [IOK

8 Tpanenun https://m.edso0.ru/8867252e

9 PaBHOOOKasI 1 IpsIMOYTOJTEHAS bubnuoreka [IOK
Tpanenun https://m.edso0.ru/88672858

bubmmoreka LIOK
10 Metox yaBoeHI MeSHAHEL https://m.edsi.ru/88672bl4

11 [lenTpansHas cuMMeTpust Bubnmorexa LIOK
https://m.edsoo.ru/88672b14

12 KonTposnpHas paboTa o reme bubnmnoreka [IOK
"UeThIpEXyroabHUKH" https://m.edso0.ru/88672c9a

13 Teopema @aineca u TeopemMa o bu6mmoteka LIOK
IPOMOPIHOHAIBLHBIX OTPE3Kax https://m.edso0.ru/8867337a

14 CpenHsist TMHMS TPEYTOJIBHUKA bubmmorexa LIOK
https://m.edsoo.ru/88672e0c

15 CpenHsist TMHMS TPEYTOJIBHUKA BH6H_HOTeKa Lok
https://m.edsoo.ru/88672f38

16 Tpaneuus, e€ cpenHsis TMHUA bubmorexa [OK
https://m.edso0.ru/88672358

17 Tpaneuus, e€ cpenHsis TMHUA bubmorexa [OK
https://m.eds00.ru/88673064

18 [IponopuyoHanbHbIE OTPE3KH bubamorexa LIOK
https://m.edsoo.ru/88673794

19 [IponoprroHanbHbIE OTPE3KU bubmorexa LIOK
https://m.edsoo.ru/88673794

20 IlenTp Macc B TpeyrojibHUKE Bubmmorexa LIOK
https://m.edso0.ru/886738fc

21 [TonoOHBIE TPEYTONBHUKH BuGmmorexa LIOK

https://m.eds00.ru/88673a78



https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78

Tpu npusnaka nogodus

bub6nmorexa [IOK

22 TPEYroJIbHUKOB https://m.edsoo.ru/88673bae
93 Tpu npusHaka noaoous bubnuoreka [IOK
TPEYroJIbHUKOB https://m.edso0.ru/88673d52
24 Tpu npu3Haka mo1o0us bubmmoreka LIOK
TPEYroJIbHUKOB https://m.edso0.ru/8867400e
o5 Tpu mpu3HaKa moo0ust
TPEYTOJILHUKOB
26 [Ipumenenue noao0us npu
PEIICHNUN MPAKTUYECKUX 3a1a4
97 KontponpHas pabota o reme bu6mmoteka LIOK
"TTogoOHbIE TPEYTONBHUKH" https://m.edso0.ru/8867445a
o8 CBoMCTBa IIOMIAIEH bu6nuorexa [JOK
TeOMETPUYCCKUX QUTYD https://m.edsoo.ru/886745fe
29 DopmyJIbl IS TUIOLIAINA bu6nunorexa [JOK
TPEYToJIbHUKA, MTapajiesiorpaMmma https://m.edsoo0.ru/88674860
30 DopmyJIbl IS TUIOLIAINA bu6nunorexa [JOK
TpPEYroJIbHUKA, TapajieorpaMmma https://m.edsoo.ru/88674a22
31 DopmyJIbl IS TUIOLIAINA bu6nunorexa [JOK
TPEyroIbHUKA, TTApaJuIeIorpaMmma https://m.edsoo.ru/88674a22
39 DopmyJIbl IS TUIOLIAINA but6moreka [IOK
TPEYToJIbHUKA, TapajielorpaMmma https://m.edso0.ru/88675288
33 DopmyJIbl 1J1s1 TUIOIIAIN but6moreka [IOK
TPEYToJIbHUKA, TapajielorpaMmma https://m.edsoo.ru/8867542c
34 Brruncnenue miomaaeii Cl10KHBIX bu6nuorexa [JOK
buryp https://m.edso0.ru/88674e78
35 [Tnomaam Gpuryp Ha KIIETYaTOM bubmmoreka [IOK

Oymare

https://m.edso00.ru/8867473e



https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e

36

[Tnomany nomoOHBIX GuUryp

37 [Tnomaau nogoOHBIX GuUryp
38 3a1aum C IPAKTHYECKUM bubnuoreka [IOK
coziepiKaHHEM https://m.edso00.ru/88675558
39 3aja4u C IPAKTUYECKUM bubnmmoreka [IOK
COZIepIKaHHEM https://m.edso0.ru/88675684
Pemenue 3a1a4 ¢ momMoIibo
40 METOoaa BCHfMOFaTGHB}?;ﬁ bubmorexa [OK
https://m.edsoo.ru/88674f90
TUIOIIA N
41 KonTpomnpHas paboTa o reme bubnmnoreka [IOK
"TInomans" https://m.edso0.ru/8867579¢c
42 Teopema I[Tudaropa u e€ bubnmnoreka [IOK
[IPUMCHEHHE https://m.eds00.ru/88675918
43 Teopema ITudaropa u eé bubnmnoreka [IOK
MIPUMEHEHHE https://m.edso0.ru/88675918
44 Teopema [Tugaropa u eé bubnmnoreka [IOK
NpUMEHEHHUE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
MIPUMCHEHHE
46 Teopema [Tudaropa u e€
MIpUMEHEHHE
Onpenenenne
TPUTOHOMETPHUECKUX (DYHKITHI
OCTPOTO yTriia MPSMOYTOJILHOTO BuGmiorexa LIOK
47 TPEYrOJIbHUKA,

TPUTOHOMETPUYUECKHE
COOTHOILIEHUS B MPSMOYTOJILHOM
TPEYroJIbHUKE

https://m.edso0.ru/88675d32



https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32

OcHOBHOE TPUTOHOMETPUUCCKOC

bub6nmorexa [IOK

48
TOXKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE T PHUTOHOMETPHUICCKOC
TOXICCTBO
50 OCHOBHOE TPUTOHOMETPUUECKOE
TOXICCTBO
K )
51| "Teopewa Miparopa  ravaa BnGmotoxs LIOK
P | P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUU
B
52 TIifaH};ﬁieMi;eHTfasz};?:Hoﬁ u bubmorexa [OK
YHIRL YE o https://m.edso0.ru/8a1415b2
XOpAou
B
53 HI/IC&HI—;I)IG I/;IIGHTp:éIaI)HeI)Ie . EI/I6JII/IOTeKa I_IOK
JIbI, JI MECK K TCJIBbHOU U
o YF o https://m.edsoo.ru/8a141940
XOpaou
B
S yom, yron ety KacarensHoi Butmtorera LIOK
TR, T o https://m.edsoo.ru/8al41b34
XOpaou
55 VYTIIBI MEX Y XOpIaMU U
CEKYLIUMU
56 VYTIIBI MEXIY XOpIaMU U
CEKYLIUMU
B
57 Hl/Ica.I:IHI)Ie 1 OIMMCAHHBIC But 6J'H/IOTeKa H OK
quHpueXerHBHHKH’ 1 TpH3HAKH https://m.edsoo.ru/8a140f86
1 CBOUCTBA
B
Hl/Ica'I:IHI)Ie 1 OIMMCAHHBIC But 6J'H/IOTeKa H OK
58 YEThIPEXYTOJIBHUKH, UX ITPU3HAKU

U CBOMCTBA

https://m.edsoo.ru/8a1416d4



https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4

BrmmcanHbie 1 onrcaHHBIE

59 YEeTHIPEX YT OJIBHUKH, UX TPU3HAKH Bubmmorexa LIOK
. ’ https://m.edsoo.ru/8a1416d4
1 CBOMCTBa
[IpuMeHeHre CBOMCTB BIMCAHHBIX
1 OIHCAHHBIX
60 YETHIPEXYTOJILHUKOB TIPH
pEIICHNY TeOMETPUICCKUX 3a/1a9
[IpumeHeHrEe CBOMCTB BIIMCAHHBIX
61 U OIHCAHHBIX
YETHIPEXYTOJILHUKOB TIPH
pEIICHUU TeOMETPUUSCKHUX 3aa4
Bzaumnoe pacnosoxxeHue 18
62 Opr)KHOC"[I‘)ef/'I oOmmme - bubmiorexa LIOK
’ https://m.edsoo.ru/8a1410a8
KacarejabHbIC
63 Kacanue okpyxHOCTEH bubmorexa LIOK
https://m.edsoo.ru/8a1410a8
KonTtponpHas pabora rmo reme
64 "VTIibl B OKPYKHOCTH. bubnmnoreka [IOK
Brucanubie 1 OnMCcaHHbBIC https://m.edso0.ru/8al141c88
YEeThIPEX YT OJIbHUKH"
IToBTOpEHNE OCHOBHBIX TTOHITHIA
65 " MeTOIJ)IOB KypcoB 7 1 8 ximaccoB Bubmmorexa LIOK
. ’ https://m.edsoo.ru/8al41ddc
0000111eHIE 3HAHUT
[ToBTOpEHHE OCHOBHBIX MOHSTHIMA
66 u MCTOIJ)I[OB KypcoB 7 U 8 KIJIacCOB, bubamorexa [OK
. https://m.edsoo.ru/8al41efe
000011IeHIE 3HAHUIH
67 HToroBast KOHTpoJIbHAs paboTa Bubmmorexa LIOK

https://m.edso00.ru/8a142368



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368

[ToBTOpEHNE OCHOBHBIX MOHSITHI

but6mmoreka [IOK

68 H MCTOJIOB KypCoB Z n8 KIaccos, 1 https://m.edsoo.ru/8a1420ac
000011eHHE 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/8a1420ac

9 KUIIACC

KoauuecTBO 4acoB

DJIeKTPOHHbIe U (poBbIE

Ne Hdara
/i Tema ypoka Beero Konrpoabnbie | Ilpakruueckue i — o0pa3soBate/IbHbIE
padoTsbI padoThbI pecypcsl
1 i)?/lrl)"eoll[{?l\j:fpeﬂqecxnx byHKIM 1 Bubamorexa LIOK
https://m.edsoo.ru/8al424bc
yriaos ot 0° 1o 180°
2 ®opMyJIbl IPUBEICHHUS 1
3 Teopema KOoCHHYCOB 1 Bubmmorexa LIOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCMHYCOB 1 Brbmmorexa LIOK
https://m.edsoo.ru/8al42d5e
6 Teopema cunycoB 1 bubmmorexa LIOK
https://m.edsoo.ru/8al42e8a
Teopema cuHycOB 1
Teopema cunycoB 1
9 Haxoxenue qjimH CTOpoH U 1 bubnmnoreka [IOK
BEJIMYHH YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroabHUKOB 1 Bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroabsHUKOB 1 Bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroabsHUKOB 1 Bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
13 Perienue TpeyroiabHUKOB 1 Bubmorexa LIOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
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[IpakTHdeckoe npruMeHeHue

bubnmoreka [JOK

14 TEOPEM CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8a142c3c
15 [IpakTudeckoe npruMeHeHue
TEOpPEM CHHYCOB U KOCHHYCOB
16 KontposnpHas pabota o reme bu6mmoreka [IOK
"PerreHue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [onsiTre 0 mpeobpa3oBaHUH bu6mmoreka [IOK
noao0ust https://m.edsoo.ru/8al143ab0
18 COOTBETCTBEHHBIE 2JIEMEHTbI bubmuorexa [IOK
o100HBIX uryp https://m.edsoo.ru/8a143de4
19 CoOOTBETCTBEHHBIE AJIEMEHTHI
mo00HbBIX puUryp
Teopema o mpounsBeneHNH
OTPE3KOB XOPJI, TEOpeMa O
20 nprc))mBeneHIEIil OTpCI:;KOB bubmmorexa LIOK
https://m.edsoo.ru/8a14406e
CEeKYIIHX, TEOPeMa O KBaJIpare
KacaTeJIbHOU
TeopeMa o npousBenecHUN
OTPE3KOB XOPJI, TEOpeMa 0O
21 nprc))mBeneHIEIil OTpel:;KOB Bubmmorexa LIOK
https://m.edsoo.ru/8al441a4
CEeKYIIHX, TEOpeMa O KBaJIpare
KacaTeJIbHOU
TeopeMma o npousBenecHUN
OTPE3KOB XOPJI, TeOpeMa 0O BuGmiorexa LIOK
22 MIPOU3BEICHUN OTPE3KOB

CEKYIIUX, TEOpEMa O KBaApaTe
KacaTeJIbHOU

https://m.edsoo.ru/8al442da



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da

23 [IpumeneHne Teopem B pelieHUur bubnuoreka [IOK
rE€OMETPHUECKUX 3a1a4 https://m.edso0.ru/8a143f06
[IpumeneHue Teopem B pelieHun bubnuoreka [IOK

24
rE€OMETPHUECKUX 3aa4 https://m.edsoo.ru/8a1443fc

o5 [IpumeHneHne TeopeM B peLIEHUH bu6mmoreka [IOK
TCOMETPHYCCKUX 3a1a4 https://m.edsoo.ru/8a144578
KonrponsHas pabora mmo Teme

26 "[IpeobpazoBanue moH00UsI. bubnmnoreka [IOK
Merpuueckre COOTHOIICHUS B https://m.edsoo0.ru/8a1447a8
OKpY>KHOCTH"

Onpenenenre BEKTOPOB.
27 q)I/II??I/If[IeCKI/Iﬁ u I‘GOMEI:)TpI/I‘-IeCKI/Iﬁ Brbmmorexa LIOK
https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
CrnoxeHue v BBIYUTaHHUE
28 BEKTOPOB, YMHO)KEHUE BEKTOPA HA Bubmorexa LIOK
’ https://m.edsoo.ru/8al44a8c
YHCIIO
Crno>xeHue U BEIUUTAHUE
29 BEKTOPOB, YMHOKEHHE BEKTOpa Ha bubamorexa LOK
’ https://m.edsoo.ru/8a144d52
YHCIIO
CrnosxeHue U BEIUUTAHUE

30 BEKTOPOB, YMHO)KEHUE BEKTOPA HA
YHCITO

31 Pasnosxenne BekTopa no 1sBym
HEKOJUTMHEAPHBIM BEKTOpaM

bu6nuorexa [JOK
32 Koopaunats! BekTopa

https://m.edsoo.ru/8al44fbe



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
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CkanspHoe npou3BeicHUe

33 BEKTOPOB, €T0 IPUMEHEHHE JIJISI Bubmmorexa LIOK
’ https://m.edsoo.ru/8a14539c
HaXO0XJAECHUS JUIMH U YIJIOB
CkanspHoe nIpou3BeIeHue
34 BeKTOpIZ)B eI‘OpHpI/IM:HeHI/Ie JUIS bubmorexa LIOK
’ https://m.edsoo.ru/8a14550e
HAXO0XACHUS JUIMH U YIJIOB
35 Perrenuie 3a1a4 ¢ HOMOIIBIO bubnnorexa [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3a1a4 ¢ MOMOIIBIO bubnnorexa IIOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [TpumeHeHre BEKTOPOB IS
pelienus 3aaad GusuKu
38 KontponpHas pabota o reme bub6nuoreka LIOK
"BekTops!" https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOUEK Ha
IJIOCKOCTH
. bu6moreka IIOK
40 ¥/ paBHEHIe MAMON https://m.edsoo.ru/8al45c48
41 VYpaBHeHME NpsAMON
42 VYpaBHEHME OKPYKHOCTH bubamorexa LIOK
https://m.edsoo.ru/8al4635a
43 Koopaunats! TO4ek nepecedeHus bu6muoreka LIOK
OKPYXKHOCTH H TIPSIMOH https://m.edsoo.ru/8a146620
Metoa KoopuHaT Npy pelLICHUH
44 reOMETPUYECKHUX 3a/1a4,

MPAaKTUYCCKUX 3a1a4



https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

Metoa KoOpIuHAT NPU PEeLICHUH

45 F€OMETPUYECKUX 3aj1aY,
MPAKTUYECKUX 3a7a4
Metoa KoOpIuHAT NPU PEeLICHUH
46 r€OMETPUYECKUX 3aJ1ad,
MPAaKTUYECKHX 33714
KonTponbnas pabota 1o teme
47 "I[eKaIl)pTOBLI K(F))Op,I[I/IHaTBI Ha Bubmmorexa LIOK
L ocKocTI" https://m.edsoo.ru/8al46e0e
48 [IpaBubHBIE MHOTOYTOJIBHUKH, bu6mmoteka [IOK
BBIUUCIICHUE UX JIEMEHTOB https://m.edsoo.ru/8al46fda
49 Yucno . JInuHa OKpYKHOCTH bubmorexa LIOK
https://m.edsoo.ru/8al472c8
50 Yucno . JlmHa OKpYKHOCTH bubamorexa LOK
https://m.edsoo.ru/8al4714c
51 JUIMHa TyTH OKPY>KHOCTHU
52 Pannannas mepa yria bubmmorexa LIOK
https://m.edsoo.ru/8al4714c
53 [Inomans kpyra, cexkropa, bubmmnoreka [IOK
CerMeHTa https://m.edsoo.ru/8al47426
54 [Inomans kpyra, cCeKTOpa, bubmuoreka LIOK
CerMeHTa https://m.edsoo.ru/8al147750
55 [Inomans kpyra, cCeKTOpa, bubmuoreka LIOK
CerMeHTa https://m.edsoo.ru/8a147750
56 IlousiTre 0 ABMKEHHUH TNIOCKOCTH bubmorexa [OK
https://m.edsoo.ru/8al47c82
57 [TapannensHBIi TIEpEHOC, TTOBOPOT bubmmorexa LIOK

https://m.edsoo.ru/8al47f16



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
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58

[TapannensHbIN IEPEHOC, TOBOPOT

bubnmoreka [JOK
https://m.edsoo.ru/8al47f16

59

[TapannensHbIl IEPEHOC, TOBOPOT

60

[TapannenpHbIi NEPEHOC, TOBOPOT

61

[IpuMeHeHue ABUKEHUN TpU
pelieHuu 3a1a4y

bu6nmoreka [IOK
https://m.edsoo.ru/8a1480e2

62

KonTponbnas pabota no Temam
"[TpaBUIBbHBIE MHOTOYTOJIHUKHY.
OxkpyxHOCTb. [|BHKEHUS
mIockocTu"

63

[ToBTOpeHME, 0000IIECHNE,
CHUCTEMATHU3AIIMs 3HAHUH.
N3mepenune reoMeTpudecKux
BeMYHH. TpeyronbHUKH

bubnnorexa [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenue, 0600IIeHNE,
CHCTEMaTH3aINsI 3HAaHWH.
[TapannensHbie U
MIEPIECHIUKYIISIPHBIE TIPSIMBIE

bu6mmotexa [IOK
https://m.edso0.ru/8a148650

65

[ToBTOpenue, 0600IICHHE,
CHCTEMAaTH3allMsl 3HAHMIA.
OKpYy>KHOCTb U KPYT.
I'eoMeTpuueckre mocTpOeHHs.
VYTIIbI B OKPYKHOCTH

66

[ToBTOpenue, 0600IICHNE,
cHCTEMaTH3aInsI 3HAaHUH.
Brrcannbie B onMcaHHbBIC
OKPY>KHOCTH MHOTOYT OJIbHUKOB



https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

bubnmoreka [JOK

67 HroroBas koHTpobHAsS paboTa 1 https://m.edso0.ru/8a148920
68 [ToBTOpEHME, O606H.I€HI/Ive, 1
CUCTEMAaTH3aIMsl 3HAHUH
OBILEE KOJIMYECTBO HACOB I10O 68

I[TPOT'PAMME



https://m.edsoo.ru/8a148920




MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KIIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHUsA

6

I'eomerpust

6.1

Pacrnio3naBatsh HU3YUCHHBIC TCOMECTPHUYICCKUC (I)I/Il"ypbl, OIIpCACIIATL UX
B3aWUMHOC PACIIOJIIOKCHHUC, I/1306pa)KaTL ICOMCTPHUUCCKUC (1)I/IprLI,
BBIIIOJHATD YCPTCIKU IO YCIOBHIO 3aJaydu. H3MGp$ITI) JIMHEHHBIC U
YIJIOBBIC BCIIMUNHBI. Pemars 3agaun Ha BEIYUCICHUE JJIMH OTPE3KOB

" BCJIMYHH YIJIOB

6.2

Jlenate rpyOyIo OLEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYKH IIPEIMETOB B
peanbHOM KU3HU, pa3MEPOB MPUPOJIHBIX 00bEeKTOB. Paznuyarh

PasMEpPhI ITUX 00BEKTOB I10 NMOpAAKY BECINYUHBL

6.3

CTpouth uepTeKu K reOMETPUUECKUM 3a7a4yam

6.4

[Tonb3oBatbCst IIPU3HAKAMH paBeHCTBa TPEYTOJIbHUKOB,
HCIIOJIB30BATh NpU3HAKd M CBOMCTBa  PaBHOOEAPEHHBIX

TPEYTOJIbHUKOB IPU PEIIEHUH 3a/1a4

6.5

[IpoBomuTh  JIOTMYECKHE  PACCYKAEHHS C  HCIOJIb30BAaHUEM

TCOMETPHUICCKUX TCOPEM

6.6

ITonb30BatbCA IIpU3HAKaMU paBeHCTBa IIPSIMOYT OJIBHBIX
TPEYTOJIbBHUKOB, CBOMCTBOM MENaHBbI, IPOBEAEHHON K THUIIOTEHY3€

MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIIEHUH T€OMETPUYECKHX 3a7a4

6.7

Onpenenars napaJuIeIbHOCTh NPSIMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
obpa3yer ¢ HUMH cekyias. OnpeaensiTe MapayiebHOCTh MPSIMBIX C
MOMOIIBIO PAaBEHCTBA PACCTOSTHUM OT TOYEK OJJTHOM MPSAMOM 10 TOUEK

JAPYrou IpsiMOt

6.8

Pemiate 3amaun Ha kieTuaToit Oymare

6.9

HpOBO}II/ITB BBIYMCIICHUS W HaAXOAUTHh YUCIOBBIE U 6YKBeHHI)Ie
3HAYCHHUA YTJIOB B I'COMCTPHUYCCKUX 3aJadax C HCIOJIb30BAHUCM

CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB,




0o0pa30BaHHBIX MpPH MEPECEYCHUH [BYX MMapaJUIEIbHBIX MPSIMbIX

ceKymeﬁ. PemraTs IMMPAKTUYCCKUEC 3aJa4Yl Ha HAXO0XACHUEC YyIJI0B

6.10

Brnagerb mMOHSATHEM TEOMETPUYECKOTO MeECTa TOYeK. YMETh
OTpeeNsATh OUCCEKTPUCY YIJIa M CEPEAUHHBIN MEePHEeHIUKYIIp K

OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUEK

6.11

@opMynIHpOBaTh ONPEAEIEHUS OKPY)KHOCTH U Kpyra, XOpIbl U
JIMaMeTpa OKPYKHOCTH, IOJb30BAaThCS MX CBOMCTBAMHU. Y METh

IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Bnagers nmoHsiTHEM ONMMCAHHOW OKOJIO TPEYTOJbHHKA OKPY>KHOCTH,
yMeTb HaxoauTh €€ ueHTp. [lonp3oBaThecs (akTamMu O TOM, YTO
OMCCEKTPHUCHI YTIIOB TPEYTrOJIbHUKA MEPECEKAIOTCS B OAHOU TOUKE, U
0 TOM, 4TO CE€peIMHHBIEC ePIEHANKYISAPHI K CTOPOHAM TPEYTOJIbHUKA

IICPCCCKAOTCA B OI[HOI71 TOYKEC

6.13

BJIaILGTL MMOHATHEM KacaTelIbHOM K OKPYXHOCTH, I1OJB30BATHCA
TeopeMoﬁ 0 TNCPICHAUKYIIAPHOCTH KacaTeJIbHOM M| paaunyca,

HpOBCI{éHHOFO K TOYKEC KaCaHUs

6.14

ITonp30BaThCA HpOCTeﬁHIHMH rCOMCTPUYCCKUMHU HCPABCHCTBAMH,

IIOHHMMAaTh UX HpaKTI/I‘{eCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITL OCHOBHBIC T'COMCTPUYCCKHUEC IMOCTPOCHUA C TTOMOIIBIO

LUAPKYJIS U JINHEHKH

8 KJIACC

Kon
NPOBEPSIEMOro
pe3yJabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHusA

6

I'eomerpus

6.1

Pacno3naBath OCHOBHEIC BHIbI t-IeTI)IpéX}’l"O.]'H)HI/IKOB, HUX DJICMCHTHI,

MOJIb30BaThCS X CBOMCTBAMU IIpH pCUHICHUHN 'COMCTPUYICCKUX 3alav

6.2

HpI/IMCH}ITB CBOMCTBa TOYKH nepeceucHuss MEaAuaH TPECYroJlbHUKaA

(TIeHTpa Macc) B pelIeHUH 3a1a4

6.3

Brnanere monsiTHeM cpeAaHEHl JIMHUM TPEYroJibHUKA WU Tpamneuuu,
NPpUMCHATH HX CBOMCTBA npu pCemcHUMU TCOMCTPHUYCCKUX 3aaad.
[Tonb3oBatbcs Teopemoit Daieca U TeoOpeMoi 0 TPONMOPLHMOHATBHBIX

OTpPEC3KaxX, HPUMCHATH UX IJId PCIICHUA MPAKTUYCCKUX 3aia4d




6.4

[IpumeHsiTh TpU3HAKU TOAOOMS TPEYrOJIbHUKOB B  pEIICHUH

TCOMETPHUYCCKHUX 3aJlad

6.5

[Tonp3oBarbes Teopemoii [Tudaropa uist pereHns reoMeTpuIecKux u
IIpakTU4ecKuX 3agad. CTpoOUTb MaTeMaTHYeCKyl0 MOJENb B
MPAaKTUYCCKUX 3a/Jadax, CAMOCTOATCIIbHO 1CJIaTh qepTénc U HAaXOOUThb

COOTBETCTBYIOIIUC JJIMHBI

6.6

Biagers noHATUSAMU CHHYCA, KOCUHYCAa UM TaHI'€HCA OCTPOro yria
HPSIMOYT'OJIBHOTO TPEYroJbHUKA. 110/1b30BaThCS 3TUMM MOHATUAMHU

IJId pEIICHUS IPAaKTHYCCKUX 3a1a4

6.7

Boruucasate (pa3nuuHbIMU CIIOCOOAMM) TIJIOMIAb TPEYTOJIbHUKA W
IUIOU[AAM MHOTOYTOJBHBIX (GUryp (MONB3yACh, Te HE00XO0auMO,
KaJIBKYJIATOPOM). [IpUMEHATH MOTy4YeHHBIE YMEHUS B MPAKTHYECKUX

3aJadyax

6.8

Brnagers MmOHATHSMH — BOMCAaHHOTO W [EHTPAJIBHOTO  YIJIA,
KCII0Ib30BaTh TEOPEMBI O BIUCAHHBIX YIJIaX, YTIaX MEXAY XOpJIaMu
(cexylmuMu) U yriie MeXIy KacaTelbHOW M XOpAOW MpU pPElICHUH

TCOMCTPHUICCKHUX 3a1a4d

6.9

Bnanere moHSATHEM ONMCAHHOTO I-IeTI:IpéXer.]'I]i:HI/II(a, IIPUMCHATD

CBOMCTBA OIMCAHHOI0 YETHIPEX YT OJIbHUKA IIPU PEIIEHUN 3314

6.10

HpI/IMCHSITI) IMMOJIYYCHHBIC 3HAaHHWA Ha IPAKTHUKE — CTPOHUTH
MaATEMAaTHUYCCKUE MOJCIN JJId 3aJa4 peam,Hoﬁ JKU3HH U ITPOBOAUTH
COOTBCTCTBYIOIIIMEC BBIYUCICHUSA C MPUMCHCHUCM l'IOI[O6I/I$I n

TPUTOHOMETPUH (I10JIb3YACh, 1€ HEOOXOAUMO, KAJIbKYJISITOPOM)

9 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHusA

6

I'eomerpus

6.1

3HaTh TPUTOHOMECTPUUCCKHUC (I)yHKI_II/II/I OCTPBIX YTJIOB, HAXOOUTD C UX
IIOMOIIBIO PA3JIMYHBIC 3JICMCHTBI MPAMOYI'OJIBHOTO TPECYTOJbHUKA

(«pemieHne  TIPAMOYTONBHBIX  TPEYrOJBHUKOBY»). Haxomutps (c




MOMOIIBI0  KaJbKYJIATOpA) JUIMHBI M YIJIBI JUIS  HETaOIMYHBIX

3HAYEHUH

6.2

[Tonp3oBatbes bopmynamu NPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIECTBOM JIJIs1 HAXO0KICHUSI COOTHOLICHU

MCKAY TPUTOHOMETPHUYCCKUMHA BCIMUYNMHAMHA

6.3

Hcnonbs3oBarh TeOpemMbl CHHYCOB M KOCHHYCOB JIJISi HAXOXJICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),

MNPUMCHATH UX ITPU PCIHICHUHN TCOMCTPHUICCKUX 3a1aY

6.4

Brnagetrs mousTHsSMU MpeoOpa3oBaHUs MOAOOUS, COOTBETCTBEHHBIX
3MeMeHTOB MoA00HBIX Quryp. [lonbp3oBaThCsi CBONCTBAMHU MOI00US
MPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH JUIMHBI U HAXOJUTH YIJIBI Y
moo0HbIX ¢Guryp. [IpuMeHsATh CBOMCTBA MOJOOMS B MPAKTUYCCKUX
3ama4ax. YMeTh MPHUBOJAUTH MPUMEPHI MOAOOHBIX GUTYD B

OKpY’KaloIlleM MUpE

6.5

[MTonbp30BaThcs TEOpeMaMU O MPOM3BEICHUM OTPE3KOB XOpI, O

MIPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeabHOU

6.6

[lTons30BaTbCcst BEKTOpamMH, IIOHMMATh HX TE€OMETPUYECKHHA U
(¢u3nyecKkuil CMbICI, IPUMEHSATh UX B PEIICHUH F€OMETPUUECKUX U
¢u3nueckux 3aaa4. [[puMeHsATh CKaltsipHOE NMPOU3BEAEHUE BEKTOPOB

I HAXOXKACHUA JJIMH U YTJIOB

6.7

ITonp30BaThCAI METOAOM KOOpAHUHAT Ha IJIOCKOCTH, ITPUMCHATD €TI0 B

PEIICHUU TCOMETPUUCCKUX U ITPAKTHUICCKUX 3aaa4

6.8

Bnagere mnoHATHAMHU IIPaBUJIIBHOT'O  MHOTOYT'OJIbHUKA, JJIMHBI
OKPY’KHOCTH, IJIMHBI OYI'M OKPYKHOCTHU U paﬂHaHHOﬁ MEphBI YyTiIa,
YMCThb BBIYHUCIATH IUIOMIA[b Kpyra U €ro yacTeu. HpI/IMeHSITB

TOJIYUYCHHBIC YMCHUS B IIPAKTHYCCKUX 3a/Javdax

6.9

Haxomute ocu WIM LEHTPHl CUMMETpUH (QUTYp, TNPUMEHSTh

JABMKCHUA IINIOCKOCTH B HpOCTCfIHIPIX cirydasax

6.10

[IpumeHsaTr NONy4YEHHBIE 3HAHWA HA MPAKTUKE — CTPOUTh
MaTeMaTUYECKUE MOJIEIH AJI 3a1a4 PEAIbHON KU3HU U IIPOBOJUTH

COOTBETCTBYIOIIUMC  BBIYUCIICHHUA C IIPUMCHCHUCM HO)106I/I$I n




TPUTOHOMETPHUECKUX  (YHKIHI  (TIOJIB3YSICH,

KaJIbKYJISITOPOM)

rie HeoOXOIUMO,




ITPOBEPAEMBIE JIEMEHTBI COJAEP KAHUSA

7 KJIACC
Kon IIpoBepsiemMblii 3J1eMEHT COJlepsKaHUSsI
6 ['eomeTpust
Havanbubie nonsTusi reomerpun. Touka, mpsimasi, OTPE30K, JIyd. Yo Bubl
6.1 yrioB. BeprukaneHble U cMexHBbIE yribl. buccekrpuca yria. JlomaHas,
MHOTOyrojibHUK. [lapamienbHOCTh U NEPIEHAUKYIAPHOCTh IPSIMBIX
6.2 Cummerpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpUHU.
' [IpuMepsl cCUMMETPUU B OKPYXKAIOLIEM MUPE
6.3 OCHOBHBIE MTOCTPOEHUS C MOMOILIBIO [UPKYJS U JUHEHKU. TpeyroibHUK.
' BricoTa, Mennana, GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOepeHHBII ¥  paBHOCTOPOHHUN  TpeyroyibHuUkd. HepaBeHcTBO
' TpPEYroJbHUKA
65 CpoiicTBa ¥ TpHU3HAKH paBHOOEIPEHHOTO TpeyroibHHUKa. [Ipu3Haku
' paBEHCTBA TPEYTOJIbHUKOB
66 CBoiicTBa M TpU3HAKM MapauienbHbIX npsMbix. Cymma  yrioB
' TpEeyroJibHUKA. BHENTHUE yIibl TPEYrOJIbHUKA
[TpstmoyronbHbI  TpeyroiabHUK. (CBOHCTBO MEAMAHBI IPSIMOYTOJIBHOTO
67 TpeyrojibHUKa, TMpOBeAEHHON K runoreHys3e. llpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOIbHUKOB. [IpsSIMOYTONBbHBIN TPEYTOJIBHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa O OoJblleM Yyrie U OOoNbIIeH CTOpOHE
TpeyrojibHuKa. [lepneHaAuKyasp v HaKJIOHHAS
69 ['eomerpuueckoe Mecto TOYeK. buccekTpuca yrina ©  CepeaUHHBIN
' NEPIEeHIUKYIISAP K OTPE3KY KaK FeOMETPHUUECKHE MECTa TOUEK
OxkpyXHOCTb W Kpyr, XOpJa W JUaMeTp, HMX CBOMCTBa. BzaumHoe
6.10 pacrosoxeHue oKpyKHocTH U mpsMoil. KacatenbHas u cekymas K
OKPYKHOCTHU
611 OKpy»XHOCTb, BIMCaHHasl B yroj. BrnucaHHas u omnucaHHash OKPYXHOCTH
' TpPEeYrojJbHUKA




8 KJIACC

Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHUSA

6 I'eomerpus

6.1 UYersipéxyronsauku. [TapamienorpamM, ero npu3Hakyu U CBOWCTBA

6.2 [IpsiMoyronbpHUK, poMO, KBaapaT, UX MPU3HAKUA U CBOHCTBA

63 Tpanenus, paBHOOOKas  Tpameuus, €€ CBOMcTBA M NPU3HAKM.
' [IpsimoyronbHas Tpanenus

64 Meron ynBoenus meauansbl. LlentpanbHas cummerpus. Teopema Daneca u
' TeopeMa O MPOMOPLUOHATIBHBIX OTpe3Kax

6.5 CpenHue IMHUM TPEyrojbHUKa U Tpanenuu. LIeHTp Macc TpeyroyibHuKa

- [Tomobue TpeyroabHUKOB, KoddduuueHt nomodbus. [Ipuznaku momobus
' TPEyroabHUKOB. [IprMeneHne o Jo0us MpU peleHUH MPAKTHYECKUX 3149

67 @opmyabl A8 IUIOIIAAM TPEYroJbHMKA, IapajjenorpamMmma, pomba u
' Tpaneuuu

68 CaoiicTBa miom@aaei reomerpudyeckux ¢uryp. OTHOLIEHHE IUIOIIAAEH
' oJI00HBIX (GUTYp

69 Brruucnenue niomiaielt TpeyroJbHUKOB M1 MHOTOYT'OJIbHUKOB Ha KJIETYaTOoM
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHuu
' MPAaKTUYECKHX 33719

CuHyc, KOCUHYC, TaHT€HC OCTPOTO yIila NPSMOYTOJIbHOIO TPEyrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUUYECKOE  TOXKAECTBO. TpPUTOHOMETpUYECKHE
¢bynxuu yrinos B 30°, 45° u 60°

6.12 Brincannble ¥ LEHTpaNbHBIE YIJIbI, YTOJI MEXAY KacaTelbHOM U XOpIOH.
' VYTasl MeXIY XOpJaMU U CeKYIIMMHU

6.13 Brnrcannble 1 onucaHHbIe YETHIPEXYTOIbHUKH

614 B3auMHoe pacrnonoxeHue IBYX OKpyxkHocTei. Kacanume okpyxHOCTEH.
' OO111e KacaTeabHbIE K ABYM OKPY>KHOCTSIM

9 KUIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COJEPKAHUSA

6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yrios ot 0 10 180°. OcHOBHOE TPUTOHOMETPHUECKOE
' TOXKAeCTBO. DOPMYIIbI TPUBEICHHUS
Pemenue tpeyrompHuKkoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PemieHne
6.2 NPaKTUYECKUX 3a7a4 C MCIOJIb30BAHMEM TEOPEMbI KOCHHYCOB U TEOPEMbI
CHHYCOB
6.3 [IpeobpazoBanue moaoous. [Tomodbre COOTBETCTBEHHBIX DIIEMEHTOB
6.4 Teopema o mpou3BeICHUN OTPE3KOB XOPI, TEOPEMBI O TPOU3BEACHNUN OTPE3KOB
' CEeKYIIIHX, TEOPEMa O KBaJpaTe KacaTelIbHOU
Bekrop, mnuHa  (MOAYJB)  BEKTOpa,  COHAINpPABICHHBIC  BEKTOPBI,
65 MPOTUBOIIOJIOKHO HAIPABICHHbIC BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEPALIUK HAJl BEKTOpaMHu. Pa3noxeHne BeKTopa 1o IByM
HEKOJUTMHEAPHBIM BEKTOpaM
66 Koopaunats! Bekropa. CKalspHOe POU3BEICHUE BEKTOPOB, IPUMEHEHUE IS
' HAXOXKJICHHS JUTUH U YTJIOB
JlekapTOBBI KOOPAMHATHI Ha TUIOCKOCTH. Y PaBHEHHUSI IIPSIMON M OKPY>KHOCTH B
6.7 KOOPJIMHATAX, IEPECCUCHUE OKPYKHOCTEH 1 MPSIMBIX. MeTO/] KOOpAMHAT U ero
NpUMEHEHHUE
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
69 JlnrHa OKpy>KHOCTH. ['pajycHasl U pajuaHHas Mepa yriia, BEIYUCICHUE JUTHH
' YT OKPYKHOCTEN
6.10 [Tnomanp kpyra, ceKTOpa, CerMEHTA
611 JIBIKEHUSI TUIOCKOCTH W BHYTPEHHHE CUMMETpUHU (GHUryp (SIeMEeHTapHbIC

npencrasnenus). [lapannensusiii nepenoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 11O MATEMATHKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoOBePsAEMOro
TpeOOBaHUS

IIpoBepsiemblie TpeOOBaHMSI K NIPeIMETHBIM pe3yJibTaTamM
0CBOEHHSI 0OCHOBHOM 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT'0
o01mero oopazoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh IMOHATUSMU: MHOXKECTBO, IOJMHOXKECTBO,
ONepallM¥ HaJ MHOXKECTBAMH;, YMEHHUE OIEpUPOBATH IOHATUAMM:
rpad, cBA3HBIN rpad, IepeBo, UK, TPUMEHITh WX NPU PEHICHUU
3aa4; YMEHHE UCMOJIb30BaTh TIpadUuecKkoe Ipe/ICTaBICHUE
MHOXECTB I OIIMCAHUs PEAIbHBIX IIPOLECCOB U SIBICHUH, IPH

peLIeHNH 3a1a4 U3 APYruX yueOHbIX IIPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEIEICHUE, aKCHOMa, TeopeMa,
JI0Ka3aTeJIbCTBO; YMEHUE paclo3HaBaThb MCTUHHBIE U JIOKHBIC
BBICKA3bIBAHUs, IIPUBOANTH IPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULAHUSA BBICKa3bIBaHHI

YMeHue onepupoBaTh MOHATUSIMHU: HATYPAJIbHOE YMCIIO, TIPOCTOE U
COCTaBHOE YHUCIJO, JE€JIMMOCTh HaTypalbHBIX YHCEJ, MPU3HAKU
JETMMOCTH, 11€JI0€ YUCII0, MOAYJbh YMCa, OOBIKHOBEHHAs Ipo0b U
JecsITHUHas ApoOb, CTAaHIAPTHBIM BUJ YUCIHA, PAallMOHAILHOE YHCIIO,
UppalMOHATIBHOE YHCII0, apu(MeTHYecKuil KBaJApaTHBIA KOPEHb;
YMEHUE BBINOJHATH JCHCTBUA C YHCIAMU, CpPaBHUBATh U
YHOPSIIOYMBATh YKCTA, TPEACTABISATh YHCIAa HAa KOOPAMHATHOU
NPsIMOM, OKPYIJIATH YMCJA; YMEHHE JIeJaTh NPUKUIKY M OLIEHKY

pe3yiibTara BBIYHCICHUH

YMeHue onepupoBaTh MOHITUSIMH: CTETEHb C LIEIbIM MTOKa3aTesIeM,
apu(pMeTHYECKUI KBaJApaTHbIN KOPeHb, MHOTOWICH, airedpanyeckas
Ipo0Ob, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
OoJbllle €IUHMIIBI; YMEHHME BBINOJHATH pacu€Tel Mo (opmynam,
peo0pa3oBaHus LEJbIX, IPOOHO-PAIMOHAIBHBIX BBIPAXKEHUN WU
BBIPAKEHUI C KOPHAMHU, PA3JI0KEHHE MHOTOUIEHAa HA MHOYKUTEIH, B
TOM 4HCI€ C HUCIOJb30BaHUEM (OPMYT Pa3HOCTH KBaJpaToB M

KBaJipaTa CyMMbI U pa3HOCTHU




YMeHue onepupoBaTth NOHATHAMH: YUCIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE PEIlaTh JINHEHHbIE U KBaJpaTHbIC YPABHECHMS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM NMEPEMEHHOM, CUCTEMBI
JBYX JTUHEHHBIX YPAaBHCHUH, JINHENHBIC HEPABECHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApPOOHO-pAallMOHANbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOH, B TOM YHCJIE IIPHU PEILIEHUH 3a/1a4 U3 APYTUX IIPEIMETOB
U TNPaKTUYECKUX 3aJa4; YMEHHME HCIOJIb30BaTh KOOPAWHATHYIO
IPSIMYI0 U KOOPAMHATHYIO IUIOCKOCTb Ul M300pakKeHUs peleHHi

ypaBHeHI/Iﬁ, HCPABCHCTB U CUCTEM

YMeHnue onepupoBath NOHATUAMEU: QyHKIUSA, rpaduk QyHKIUU, HYTU
¢byHKIUY, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHus, yObIBaHWs, HawOoOJbIIee W HAMMEHBIIEE 3HAYCHUS
GbyHKIIY; yMEHUE ONepUpOBaThH HNOHATUSIMU: npsimMast
MPONOPIMOHATILHOCTD, TMHEHHAsT (QYHKIMA, KBaApaTHIHas (yHKIHS,
oOpaTHas MPOMOPIHOHAIBHOCTh, Mapaboia, runepOona; yMeHHE
ctpouth rpadukm  GYHKUMH, HWCHOJB30BAaTh rpadukd  ams
OIIpEZEIICHUsI CBOMCTB IPOLIECCOB M 3aBHUCHUMOCTEM, AJIS PELICHMS
3a/1a4 U3 IpYrux yuyeOHbIX MPEAMETOB U peaibHON )KU3HU; YMEHUE

BBIpaXKaTh (POpPMyJIaMH 3aBUCUMOCTH MEKY BEIUYMHAMU

YMeHue  onepupoBaTb  INOHATHAMH: II0CJIE0BATENBHOCTD,
apudmernyeckass U TeOMETpUYecKass IMPOrPeccHuH; yMEHHue
UCIOJIb30BATh CBOMCTBA MOCJIEI0BATENbHOCTEH, (DOPMYJIIBI CYMMBI U
o0I11ero 4jeHa Ipu PEUIeHNH 337ad, B TOM YHCIE 3a]a4 U3 JPYrux

y‘Ie6HHX npeaMeTOB U peaanoﬁ KU3HHU

YMeHne pemarh 3a1a4d pa3HbIX THUIMOB (B TOM YHCIIC Ha MPOIEHTHI,
IO WM 4YacTH, JABIKEHHE, paboTy, IEHy TOBapOB U CTOMMOCTH
MOKYIIOK W yCIIyT, HAJIOTH, 33J1a4l U3 00JIaCTH yIPABIICHUS THYHBIMHU
U CeMeWHbIMH (PHHAHCAMH); YMEHHE COCTAaBIISITh BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA W CHCTEMBI 10 YCJOBHUIO 3aJa4H,
HCCIIeIOBATh MOMyYEHHOE PEIICHHUE U OLIEHUBATH MTPaBAO0NOI00HOCTh

ITOJIYUYCHHBIX pPE3YyJIbTaTOB

YMeHnue onepupoBath NOHATUSAMU: QUTypa, TOUKA, OTPE30K, psMasi,
Iyd, JIOMaHas, yrou, MHOTOYTOJIHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBII u PaBHOCTOPOHHUI TPEYrOJIbHUKH,




MPSIMOYTOJIbHBIN TPEYroJIbHUK, MeJlnuaHa, OUCCEKTpHca M BbBICOTA
TPEYrojJbHUKA,  YETBIPEXYTONBbHUK,  Mapajuiejorpamm,  pomo,
NpSIMOYTOJIBHUK,  KBaJpaT, Tpameuus; OKPY>KHOCTb,  KpYT,
KacaTelbHas, 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE pellaTh 33/Ja4d, B TOM YMCIIE U3 TOBCETHEBHOM >KHU3HH, Ha
HaXO0XJACHUE TEOMETPUUYECKUX BEJINYUH C IPUMEHEHUEM U3Y4YEHHBIX

CBOWCTB (puryp u paxToB

10

VYMeHue onepupoBaTh MOHATUSMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJbHUKOB; MapaJJIeIbHOCTh U NEPIEHANKYISPHOCTD MPSAMBIX,
Yroil MEXIy NpSMBIMH, NEPHCHAMKYISApP, HAKIOHHAS, MPOEKLHS,
nonpobue  ¢uryp, 1NoA00HbIE  TPEYrOJbHUKH,  CHUMMETpUS
OTHOCHUTENIBHO TOYKM M TPSAMOIl; YMEHHE pacrio3HaBaTh PAaBEHCTBO,
CUMMETpHUI0O W mopobue  Quryp,  mapamiensHOCTh |

MEPIEHUKYISIPHOCTD IPSIMBIX B OKPYKAKOIIEM MUPE

11

YMeHue onepupoBaTh MOHATUSAMM: JUIMHA, PAcCTOSHUE, YroJ
(BemuuMHA yIJia, CUHYC U KOCHUHYC yIJla TPEYrojbHMKA), IUIOILAMb;
YMEHUE OLICHUBATh pa3Mephl IPEIMETOB U 00BEKTOB B OKPYXKAIOILEM
MHUpE; yMEHHE TPUMEHATh (OpPMyNnbl MEepUMeTpa U IJIOLIAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY’KHOCTH U IUIOINAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajlieenunesa; yMEHUe NMPUMEHSITh NMPU3HAKU
pPaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopeMmy Iludaropa, TpUroHOMETpUUYECKHE COOTHOIICHUS s

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, IUIoIIaaAcH

12

YMmenue wu300paxarh IJIOCKHE QUIYypsl M HMX KOMOHMHAIUH,
MIPOCTPAHCTBEHHbIE (UTYpPBI OT PYKH, C IOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHHIO

13

YMmenue OIICpHUPOBATH NOHATHAMH: HPAMOYroJibHasgd CHCTCMaA
KOoOpauHaT, KOOpAWHAThl TOYKH, BCKTOp, CyMMa BECKTOPOB,
NPOU3BCACHUC BCKTOPAa HaA YHUCIO, CKaJIApHOC IIPOU3BCACHUC
BCKTOPOB, YMCHHC MHCIIOJIB30BaTh BCKTOPbI W KOOPAWHATBI [JIA
NOpCACTABJIICHUSA NAHHBIX U PCIICHUSA 3a1a4, B TOM YHCJIC U3 OPYTUX

y‘-Ie6HBIX npeaMeToOB U peanLHoﬁ KHU3HHU

14

YMeHue onepupoBaTh TMOHSATHSIMHU: CTOJIOMKOBBIE U KpPYrOBBIE

IMarpamMMbl, TaONMIBl, cpenHee apu(METHYecKoe, MeAuaHa,




HauOoJIbIlIee ¥ HAaWMEHbIIIEe 3HAYCHHS, pa3Max YUCIOBOTO HaboOpa;
yMEHUE W3BJIEKATh, HMHTEPIPETUPOBATH M  IMPeoOpPa3OBBIBATH
nHPOpPMAIIHIO, TIPEACTABICHHYI0 B TaONMIAX W HA JHarpammax,
OTPaXKAIOIIYIO CBOMCTBA M XaPaKTEPUCTUKH PEAbHBIX MPOIECCOB U
SBJICHWI; yMEHHE pAaclo3HaBaTh W3MCHYMBHIC BEIUYHUHBI B

OKpY>KaroIlleM MUpe

15

YMeHue onepupoBaTh MOHATHSAMU: CIY4alHBIA OMBIT (CIydalHbBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJEMEHTAPHBIA HCXO.)
CIIy9aifHOTO ONBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAaXOJUTh BEPOSTHOCTH CIYYalHBIX COOBITHI B ONBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMHU; YMEHHE peIIaTh
3a/la4yl METOJIOM OPTraHW30BAaHHOTO Mepedopa U ¢ MCIOIb30BAaHHEM
MpaBUjia YMHOXKEHUS; YMEHHE OIEHHWBATh BEPOSTHOCTH pealbHBIX
COOBITUI U SBICHUM, MOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITUH B OKPYKAIOIIEM MHpPE H B JKU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €0 POJIBIO B MACCOBBIX SABJICHHAX

16

YMmenue BBI6I/IpaTB HOI[XO,Z[HIJ_II/Iﬁ I/ISYLICHHHﬁ METOA JIsI pCHICHUA
3aia4u, IMpUBOAUTL HNPUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTCI\/’I B
IpUpOAC M KU3HU, PACIIO3HABATL IMPOABJICHHUEC 3aKOHOB MAaTCMATHKHU
B HCKYCCTBC, OIIMCbIBATHL OTACJIIBHBIC BbIAAOIIHUECA PCE3YJIbTATHI,
IMOJIYUYCHHBIC B XOAC pa3BUTHUA MATCMATHKU KaK HayKW, IIPHUBOIWUTH
IIPpUMCEPBI MAaTEMATHYCCKHX OTKpLITI/Iﬁ u nux aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOUN HCTOPUU




INEPEYEHD 3JIEMEHTOB COJAEPKAHMUAA, IIPOBEPAEMbIX HA OI'D I1IO

MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT cofep:KaHUS

1 Yucna ¥ BEIYUCIICHUS

11 Harypanbnble 1 nensie uncina. [Ipu3sHaky 1e1MMOCTH LEIIbIX YACETT

L OOBIKHOBEHHBIE W JAECATUYHbIE  JpOOM, TPOLEHThl,  OECKOHEUHbIE
' HepUoAUYECKUe Apoou

13 Panmonanehele uyucna. ApudmMeTHyeckue Omnepaluud ¢ paldOHaIbHBIMU
' YHCIIAMH

14 JeiicTBuTenpHble ynciaa. ApupMeTHYECKUE ONepaluu ¢ JeHCTBUTEIbHBIMU
' YUCIIaMU

L5 [TpubnnxKEHHBIE BBIYMCIEHUS, NpPAaBUIa OKPYIJIEHMS, NMPHUKHIKA U OLEHKa
' pe3ysbTaTa BEIYUCICHUN

2 Anrebpanyeckue BhIpaKEHHUS

2.1 BykBeHHBIE BbIpa)KeHUs (BBIPAXKEHUS C IEPEMEHHBIMU)

2 Crenenp ¢ 1enbiM mnokazateneM. CTeNeHb C PalMOHAIbHBIM IOKa3aTeJeM.
' CBolicTBa cTENeHN

2.3 MHorouseHs!

2.4 Anrebpanueckas ApoOb

”E Apudpmernyeckuii  KOpeHb ~ HaTypanbHOM  cremeHu.  [leiictBus ¢
' apu(METHIECKUMH KOPHSIMH HaTypAIbHOM CTETICHU

3 YpaBHEHUS U HEpAaBSHCTBA

31 Llenmsie ¥ ApOOHO-panOHANBEHEIE ypaBHEHHsS. CHCTEMBI M COBOKYITHOCTH
' YPaBHEHU

30 Llenbie 1 ApoOHO-parMoOHANBHEIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
. HEpPaBECHCTB

3.3 Pemrenne TEKCTOBBIX 3a71a4

4 YucnoBsle Mocae10BaTeIbHOCTH

41 ITocnenoBaTeNbHOCTH, CLIOCOORI 3aJaHHUs ITOCIEA0BATEILHOCTEN




Apudpmerndeckass W TEOMETPUYECKAas IPOTPECCHH.

dopMyna  CI0XHBIX

4.2
HPOLIEHTOB
5 OyHKIMH
OyHkiusa, crnocodbl 3amanus  GyHKkuuu. ['paduk  dyaknuu. OOIacTh
oTIpesieNIeHus: U MHOXKeCTBO 3HaueHui pynkuuu. Hynu ¢pynkuun. [TpomexxyTku
5.1. 3HAKOIOCTOSAHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U
MUHMUMYMb! QyHKUuU. HanOosnbiiee 1 HauMeHbllee 3HaueHUEe (QYHKIMM Ha
HPOMEXKYTKE
6 KoopauHaTs! Ha NPsIMOH U IJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBBI KOOPAMHATHI HA INIOCKOCTH
7 I'eomeTpust
7.1 ['eomeTpuueckue GUTYpHI U MX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyroasHUKH
74 OKpy’>KHOCTb U KpYyT
75 M3mepeHune reoMeTpruuecKuX BeJIMUnH
7.6 BeKTops!I Ha MIIOCKOCTH
8 BeposTHOCTh 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositTHOCT
8.3 Komb6unatopuka
8.4 MHoxecTBa
8.5 I'pacder




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUISA YYEHUKA - I'eomerpus, 7-9

kiaccel/ Atanacsia JI.C., byry3oB B.®., Kanomues C.b. u apyrue, AKIimoHepHOe 00IIeCTBO
«3narenncTBO «IIpocBemienuey;
* ['eometpust: 7-9-e kiaccel. ba3oBsliii ypoBeHb. YueOHHUK K HOBoMy DIT. YMK “T'eomerpust

Aranacsa JI.C.”. ®I'OC | Byry3oB Banentnn ®enoposud, Atanacsiu Jieson CepreeBud.

METOANYECKUE MATEPHUAJIBI 1JIAA YYUTEJIA
Metoanueckue nocodue K mpeaAMeTHON IMHIH yueOHuKOB 1o reomerpun JI. C. Atanacsiaa, B.

®. byry3osa, C. b. Kagomuesa u ap. 2-e u3z., crep. Mocksa "l[IpocBemenne” 2023.

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

1. bu6mmoteka [IOK

2. https://resh.edu.ru/

3. https://urok.apkpro.ru/

4. https://education.yandex.ru/main


https://resh.edu.ru/
https://urok.apkpro.ru/
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