MUHUCTEPCTBO ITPOCBEIIEHUSI POCCUNCKOM ®EJEPAIIUN
MuHncTepcTBO 00pa3oBanusi PocToBcKoi 00/1acTH
MyHununajibHoe odpa3oBanre Mu/LIepOBCKHI palioH

MBOY HuxHe-OnbxoBckasa COIII

PACCMOTPEHA COI'VIACOBAHA YTBEPXXIEHA

Metoanueckum CoBetoM 3amectutenb gupektopa dupekrop MBOY

IIIKOJIBI HwxHe-OnbX0oBcKas
JIbiceHko I'.A. COoLl

Bunnuenko C.A.

Nel ot «26» 08 2026 . Bunnuenko C.A.

Ne80 ot «31» 08 2026TT.

PABOYASI [IPOTPAMMA
(ID 10017254)

yueOdHOro Kypca «I'eomerpus»

J71s1 00yJaromuxcs 7-9 K/1accoB

cia.llo3gHeeBKa
2026 rop,






IIOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pa3fieJioB IIKOJbHOW MaTeMaTHKH,
MO CBOeH 11ebi0 00eCIieunTh W3yueHHe CBOWMCTB M pa3MepoB (UTyp, UX
OTHOILIEHW! W B3aMMHOe PpAacCIoJIO)KeHWe, OINMUpaeTCs Ha  JIOTUYECKYlo,
Jl0Ka3aTe/JbHY0 JUHUI0. LIeHHOCTh M3yueHHsi TeOMeTPUM Ha YPOBHE OCHOBHOI'O
o01riero obpa3oBaHus 3aK/IFOUAeTCS B TOM, UTO 00yUarOL[UNACS YUUTCS TTPOBOJUTH
Jl0Ka3areJibHble PacCy>K/leHHsl, CTPOMTh JIOTUUeCKUe yMO3aK/ItoueHusl, J0Ka3bIBaTh
WCTUHHBIE YTBEPXKIAEHUS] M CTPOUTb KOHTPHPUMEpHI K JIO)KHBIM, TMPOBOJUTH
paccykKJeHusi «OT TIPOTUBHOIO», OT/JIMYaTb CBOMCTBA OT T[PH3HAKOB,
dbopmypoBaTh 06paTHBIE YTBEPXKIEHUSI.

Bropoli 1enbl0 H3yueHUsi TeOMeTpUU SIB/SIeTCS MCI0J/Ib30BaHUe e€ Kak
WHCTPYMEHTa TPU pellleHWH KaK MaTeMaTHUeCKUX, TaK U TPAKTHUYecKUX 3ajad,
BCTPEUAIOLUXCSA B peasbHON >Ku3HU. OOydarouuiics [o/DKeH HayYUTbCs
orpeJie/IUThb reoMeTpUUecKyro (Urypy, ONMUCaTh CJIOBAMU JaHHBIM UePTEX WU
PUCYHOK, HAWTHU TJIOLaZib 3eMeIbHOT0 y4YacTKa, paCCUATaTh He0OX0AUMYIO JJIMHY
OINTOBOJIOKOHHOTO Kabesis wid TpeOyeMble pa3Mephbl rapaxa /Jis aBTOMOOWIS.
OTOMY COOTBETCTBYeT BTOpasi, BLIUUC/IUTEIbHAsI JIMHUS B U3yUeHUU TreOMeTpUM.
[Tpu pelieHry 3a7jau MPAKTHUUECKOTO XapaKTepa OOYyYaroIMiiCs YUUTCS CTPOUTH
MaTeMaTh4yecKhe MOJle/lM  peajibHbIX J>KWU3HEHHbIX CUTYyalUil, MPOBOAUTH
BBIUMC/IEHUS] U OLIeHUBATh aJileKBaTHOCTh MOTyYeHHOT 0 pe3y/bTara.

KpaiitHe BakKHO TIOAUEPKHBATh CBSA3M TEOMETPUH C JPYTUMHM YyueOHbIMH
rpeiMeTaMy, MOTUBHUPOBaTh UCIOJIb30BaTh OIpe/ie/ieHrs TeOMeTPUUYecKUx (Uryp
Y TIOHSITUM, [IeMOHCTPUPOBATh TPUMeEHEeHUe TOJlyYeHHbIX YMeHUW B (PU3MKe U
TeXHWKe. OTU CBsi3W Haubosee spKO BUAHBI B TeMax «BekTopbi»,
«TpuroHoMeTpuUeCKre COOTHOIIeHUs», «MeToa KoopauHat» U «Teopema
[Tudaropa».

YuebHbIli Kypc «['eomMeTpusi» BK/IIOUaeT C/IeAyHOIie OCHOBHbIE pa3fiesibl
cogepxanusi: «['eomerprueckre ¢uUrypel W UMX CBOMCTBa», «l/3mepeHue
reoMeTpUUYecKMx BeJIMUUH», «JleKapTOBbl KOODJAMHAThI Ha  TIJIOCKOCTW»,
«BekTopbl», «/IBI>KeHHs TIIIOCKOCTH», «[IpeoOpa3oBaHust TOA00MS».

Ha u3yuenue yue6Horo Kypca «I'eomerpusi» oTBoauTCst 204 vaca: B 7 K/acce
— 68 uvacoB (2 vaca B Hefiento), B 8 Knacce — 68 yacoB (2 yaca B Hefe/n0), B 9
K/1acce — 68 uacoB (2 yaca B HeZieJto).



COJEPXAHUE OBYUEHUSA
7 KIIACC

HauanbHble nnoHatus reometpuu. Touka, rpsMasi, OTpe3oK, Jayd. YToJ1. Buabl
yIioB. BeprtukanbHele U CMexHble yrjbl. buccekrpuca yria. JIomaHas,
MHOrOyroJyibHUK. [lapasiesnbHOCTh ¥ NepreHjUKY/ISPHOCTD MPSMBIX.

CumMmeTpuuHble  Qurypbel. OCHOBHbIE CBOMCTBA OCEBOM CUMMETDUH.
IIprimepsl CMMMeTPHU B OKpY’KaroljeM Mupe.

OCHOBHBIE TIOCTPOEHUSI C TMOMOIIBK) LIMPKY/S U JIMHEWKU. TpeyrosibHUK.
BricoTa, MeivaHa, bucceKTpuca, UX CBOMCTBA.

PaBHOOeJpeHHBII UM  paBHOCTOPOHHMN  TpeyrojibHUKU. HepaBeHCTBO
TpeyroJIbHUKaA.

CBoiicTBa ¥ TIpU3HAKU DPABHOOeJPEHHOro TpeyrojbHUKa. IIpu3HaKu
paBeHCTBa TPEYro/IbHUKOB.

CBoKCTBa ¥ IPU3HAKU Napasiie/ibHbIX NpsMbIX. CyMMa yIyioB TpeyrobHUKA.
BreriHue yriisl TpeyrosibHUKa.

[IpssMoyrosbHbIM  TpeyronbHUK. (CBOMCTBO MeJAWaHbl IPSMOYTOIBHOTO
TPeyrojibHHMKa,  IIPOBeJEHHOM K  runoreHy3e. [Ipu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYT0/IbHBIN TPEeyTrobHUK C yTjioMm B 30°.

HepaBeHncTBa B reomerpuu: HepaBeHCTBO Tpeyro/ibHUKA, HEPaBeHCTBO O
JJIiHe JIOMaHOMW, TeopemMa O OoJibllieM yriyie ¥ OOoJbliiell CTOpOHEe TpeyrosbHHUKA.
IleprieHAVKY/IAp Y HAK/IOHHAS.

['eomeTpuyeckoe MecTto TOueK. buccekrpuca yria W cepeUHHbBIN
TeprIeHAUKY/IIp K OTPe3Ky KaK reoMeTpuyeckue Mecra ToYek.

OKpy>XHOCTb M Kpyr, XOpJa MW JuaMeTp, HUX CBOMCTBa. B3aumHoe
pacrio/io’KeHre OKPY)KHOCTU M IpsiMou. KacartesibHast U ceKyljasi K OKPY>KHOCTH.
OKpy)XHOCTb, BIIMCaHHasg B Yroj. BrnucaHHag W onMcaHHas OKPY)XKHOCTHU
TpPeyroJIbHUKA.

8 KV/IACC

UeTsipéxyroabHUKU. [lapanienorpamm, ero rnpru3Hakv U CBOMCTBa. YacTHbIe
CJlydad TiapasuiesiorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBafipaT), MX TIPU3HAKU U
cBoiicTBa. Tparelys, paBHOOOKasi Tparielusi, €€ CBOWCTBA U TIPHU3HAKH.
[Tpsimoyro/ibHast Tpamelys.

MeTtop, yaBoenusi Meuanbl. LleHTpanbHas cumMmetpus. Teopema Paseca u
Teopema O MPOIMOPLMOHATBHBIX OTPe3Kax.

CpeaHue TMHAY TPEYTOJIbHUKA U Tparnelyu. LleHTp Macc Tpeyro/bHUKa.

[Tomobue TpeyrosbHUKOB, Ko3(durmeHt mogobusi. I[IpusHaku mogo0us
TpeyToMbHUKOB. [IpMeHeHMe 110100UsI TP peIlieHnH TTPaKTHUeCKUX 3a/au.



CBolicTBa 1uoljajer reomerpuueckux ¢uryp. Dopmysnbl s MUIOMIAAA
TpeyrosibHUKa, MapajiesorpamMmma, pomba u Tpaneuyd. OTHOILIeHWe TIolaZiei
MoJ00HBIX QUTYD.

Bbrurcnenne mioiaZieil TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha K/1eT4aToi
bymare.

Teopema Iludaropa. IIpumeHneHve Teopembl Iludaropa mpu peleHUn
MpaKTUUeCKUX 3aZiau.

CuHHyC, KOCHHYC, TaHI€HC OCTPOro yrjia MpsIMOYTOJbHOTO TPeyroJbHUKa.
OCHOBHOE TPUTOHOMETPUUECKOe TOXKAECTBO. TpUroHoMeTpuueckue GyHKLIUU
yrioB B 30, 45 u 60°.

BrivicaHHble U LIeHTpaJibHbIe YIJIbl, YTOM MeXAy KacaTelbHOW W XOpAOH.
Yrael  Mexay ~XopamMu M CeKyllMMW. BrucaHHble M ONMCaHHbIE
YeThIDEXYTrOJIbHUKU. B3auMHOe pacrosiokeHWe [ABYX OKpYy>KHocTed. Kacanue
oKpy>xHocTel. O6111e KacaTenbHbIe K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHreHc yrios or 0 pgo 180°. OcHoBHOe
TPUTOHOMeTpHUUYeCKOoe TOXKeCTBO. POopMyJIbl TIPUBeIeHUS.

Pemrenne TpeyronsHuUKOB. Teopema KOCHMHYCOB U TeopemMa CUHYCOB.
Pewienne mpakTUUeCKHMX 3a7ad C MCIIO/Jb30BAHUEM TeOpPeMbl KOCHHYCOB M
TeopemMbl CUHYCOB.

[Tpeobpa3oBanue 1o[06us1. [Toj061e COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema O mNpoW3BeJEeHUU OTPE3KOB XOpJZ, TeopeMbl O IIpOU3Be/eHUU
OTPEe3KOB CEeKyII1X, TeOpeMa 0O KBaJjpaTe KacaTe/bHOW.

BekTop, mnvHa  (MOAy/nb) — BeKTOpa, COHArpaB/€HHble  BEKTOPHI,
IIPOTUBOIIOJIO)KHO ~ HArlpaB/eHHble  BEKTOPbI, KOJ/UIMHEAapHOCTb  BEKTOPOB,
PaBeHCTBO BEKTOPOB, Omepalyyd Haj, BeKTopaMu. PasjiokeHue BeKTopa MO0 [JABYyM
HEeKOJI/IMHeapHbIM BeKTopaM. KoopaunHaTel BekTopa. CKalsipHOe IIpOu3BefeHue
BEKTOPOB, MPUMEHeHMe [|/11 HAXO0KIeHUs [J/IMH U YTJ/I0B.

[ekapTOBbI KOOPAWHATHI Ha TJIOCKOCTU. YPaBHEHUSI MPSIMOU U OKPY>KHOCTU
B KOOp/IMHATAaX, MepeceueHre OKPY>KHOCTeW M MpsiMbIX. MeToJ, KOOPAUHAT U ero
TIpUMEHEeHHe.

[IpaBuiibHBIE MHOTOYTOJIbHUKW. [lMHa  OKpYy»XHOCTW. ['pasycHas U
paZiiaHHas Mepa YrIJ/a, BbIUMC/IEHWEe JJIMH AYr OKpy»KHOCTel. Ilnomjaze Kpyra,
CeKTopa, CerMeHra.

[IBW)KeHUs1 TUIOCKOCTM U BHYTDeHHHE CHMMeTpuu (Quryp (3/1eMeHTapHbIe
nipefictTaBsieHus). [lapasnensHeii mepeHoc. [ToBopoT.



IVNIAHUPYEMBIE PE3YJ/IbTATbl OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATHI

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHWs TMpOrpaMMbl yueOHOrO Kypca
«['eomeTpus» XapakTepu3yrTCs:

1) naTproTHYeCcKOe BOCTIMTaHHE:

MpOosIBJIeHWeM HHTepeca K TIPOLUIOMY UM  HAcCTOSIEMY POCCUMCKOU
MaTeMaTHWKH, L€HHOCTHbIM OTHOLIEHWEM K  JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB W POCCUMCKOW MaTeMaTHUeCKOW IIKO/bl, K WCIO/Ib30BaHUI0 3THUX
JNOCTW)KEHUM B IPYTUX HayKaX U TIPUK/IaZHbIX cdepax;

2) rpaXKJjaHCKoe U [yXOBHO-HPAaBCTBeHHOE BOCIIUTAaHUe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sI3aHHOCTel Tpak/jaHWHa U peasin3aldy ero
TpaB, TMpe/iCTaB/ieHheM O MaTeMaTHYeCKUX OCHOBax (YHKIMOHHUPOBAHUS
Pa3IUUHBIX CTPYKTYD, SIBJIEHWM, MPOIelyp TPakJaHCKOTO 001iecTBa (Harpumep,
BLIOOPKI, OIPOCKHI), FTOTOBHOCTBIO K 0OCY)XIEHHMIO 3TUUECKUX Mp00JieM, CBSI3aHHBIX
C TPAKTUYECKMM T[pPUMEHEeHHWeM [OCTW)KeHUM HayKu, OCO3HaHUEeM Ba)KHOCTHU
MOPaJ/IbHO-3TUUECKUX TIPUHITUTIOB B ZIeSITeTbHOCTHA YUEHOTO;

3) TpyAOBOe BoCIMTaHHUeE:

YCTAaHOBKOM Ha aKTHMBHOe YyuacTHe B pellleHuM T[paKTUUeCcKuX 3ajay
MaTeMaTH4YeCKOM HamnpaB/JeHHOCTH, OCO3HaHWEM Ba)KHOCTHM MaTemMaTHUueCcKOro
o0Opa3oBaHUsI Ha TPOTSDKEHWW BCeW >KU3HM [jisl yCHelHOW MpodecCroHaNIbHOM
JesITe/IbHOCTU W Pa3BUTHEM HeOOXOJUMbBIX YMEHHWM, OCO3HaHHBIM BBIOOpOM U
TOCTPOEHHEM WHAVBHUAYaTbHON TpaeKTOpuu 00pa30BaHusl U XKU3HEHHBIX TJIAHOB C
YUETOM JIMYHBIX UHTEPEeCOB U 00111eCTBEHHBIX TTOTPeOHOCTe;

4) 3cTeTUYeCKOe BOCITUTAHME:

CMOCOOHOCTBI0 K = SMOLIMOHAJBHOMY M 3CTETUUECKOMY  BOCIIPUSITHIO
MaTeMaTUueCKUXx OOBEeKTOB, 3a/lay, pelleHui, PacCy>KIeHWH, YMEHHUIO0 BUJETh
MaTeMaTh4yecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYyYHOr0 NMO3HAHUA:

OopveHTalieli B [IeATeTbHOCTM HAa COBPEMEHHYI CHUCTeMYy HayuHbIX
Tipe/iCTaB/eHnid 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS ueioBeKa, NMPUPO/bI U
o0I1lecTBa, MOHMMaHWEM MaTeMaTUueCKOW Hayku Kak cdepbl ueoBeuecKou
JesiTeNTlbHOCTY, ITAlloB e€ pa3BUTHS M 3HAUMMOCTH [IJI1 PA3BUTHS LIMBUIA3AI[UH,
OBJIa/leHHeM SI3bIKOM MaTeMaTHKU M MaTeMaTH4yeCKOW KYJIbTypOi KaK CpeliCTBOM
MO3HAaHWs MHWpa, OBJaJleHMeM TIPOCTeUIIIMMH HaBbIKAMU UCCJIe[0BaTebCKOM
nesiTeNIbHOCTY;



6) ¢usnueckoe BocnuTaHue, GopMHpoOBaHHe KY/bTYPbl 3/J0POBbSI H
IMOIMOHAJILHOTO 0/1arono/Tyuns:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTuuecKue 3HaHUsI B MHTepecax CBOEero
3[0pOBbsl, BeJleHUs 370poBoro obpa3a Ku3HU (340pPOBOe  MHUTaHWUe,
cbamaHCUpPOBaHHBIA peXUM 3aHATUM U OTAbIXa, pery/spHas (u3nueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa peduieKCUU, MPU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY U TaKOT'O >Ke TIpaBa JIPyroro uejoBeKa;

7) 3K0/I0rH4YecKoe BOCIIUTaHue:

OopHeHTalliell Ha MpUMeHeHre MaTeMaTHUUeCKUX 3HaHWH /s pellleHus 3a/ay
B 00/71aCTU COXPAHHOCTU OKpY)Katollled cpe/ibl, TJIAHUPOBAHUS TIOCTYIIKOB U
OLIeHKH WX BO3MOJKHBIX TIOC/TE/ICTBUM [/l OKpY)Katollleli cpejibl, 0CO3HaHWEM
r7106a7BHOT0 XapakTepa 3K0J0THUYeCKUX TIPo0/ieM U My Tel X peleHus;

8) ajganTanusa K M3MEHAIIMMCS YCJIOBHAM COLHA/IbHOM U MPHPOJHOU
cpeAbI:

TOTOBHOCTBIO K [IEMCTBUSIM B YCJIOBUSIX HeOIpe/ie/IeHHOCTH, TOBBIIIEHUIO
YPOBHSI CBO€li KOMIIETEHTHOCTH uepe3 MPaKTUUYeCKyIo AesiTe/IbHOCTb, B TOM UKC/Ie
yMeHWe YUWThCS Y APYTUX Jitojiel, rpuoOpeTaTh B COBMECTHOM [1eSiTeIbHOCTU
HOBbI€ 3HAHUSI, HABBIKU U KOMIIETEHLIUU U3 OMbITa APYTHUX;

HeoOXOAUMOCTbI0O B (DOPMHpDOBAaHWM HOBBIX 3HaHHN, B TOM UHCJIe
dbopMypoBaTh UjeH, TIOHATHS, TUTIOTe3bl 00 00bEeKTaxX U SBJIEHUSIX, B TOM UHCIIe
paHee HEW3BECTHBIX, OCO3HaBaThb /JAeUUUTBI COOCTBEHHbIX 3HaHUW U
KOMIIeTEHTHOCTeM, TIJIaHUPOBaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYHO  CHUTYallUl0, BOCIPUHUMATh
CTPeCCOBYIO CHTYyallul0 KaK BBI30B, TpeOymOmUii KOHTPMEep, KOPPeKTUPOBATh
TIpUHAMaeMble pellleHus] U JIeWCTBUs, (POPMYIMpOBaTh M OL€EHWBAaTh PUCKUA U
rocsieiCTBYsL, GOPMUPOBATh OITBIT.

METAIIPEAMETHBIE PE3YJ/IBTATbBI
Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiCTBHS

Ba3oBble loruvyeckue AefCTBUA:

e BBISB/ISITH M XapaKTepH30BaThb CYIeCTBEHHbIE MPU3HAKKM MaTeMaTUUYeCKHUX
00BEKTOB, TOHSITHM, OTHOLIEHUM MeXy TOHATHUSIMH, (OpPMYJIMPOBATh
orpejie/ieHUs]  MOHATUWM,  yCTaHABAMBaTb  CYIIECTBEHHbIM  MPHU3HAK
KnaccuuKalii, OCHOBaHHUSI [ijis 0000IleHusT M CpaBHEHUS, KPUTEepPUU
MIPOBOJMMOTO aHa/In3a;

e BOCIIpUHMMAaTb, (QOPMYJUPOBaTh W  IpeoOpa30BbIBaTh  CYXK/AEHUS:
yTBepUTe/IbHbIe U OTpHllaTe/bHble, €eJWHUYHbIe, YaCTHble U O0OIIue,
YCJIOBHBIE;



BBISIB/IATE ~ MaTeMaTUYeCKHWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeunss B (akTaxX, [JaHHbIX, HAOMIOZEHUSX W YTBEP)KAEHUSIX,
Tipe/ijlaraTh KPUTEPHUH [I/IS1 BBISIB/IEHUST 3aKOHOMEPHOCTEN 1 TIPOTUBOPEUMIA;
7le/laTh BBIBOJIbI C WCITIONh30BaHWEM 3aKOHOB JIOTUKH, [JeAYKTUBHBIX U
WHIYKTUBHBIX YMO3aK/TFOUeHHH, YMO3aK/TFOUeHHH T10 aHa/IOTHH;

pa3buparh [0Ka3aTelbCTBA MaTeMaTHUECKUX YTBep)KAeHWH (TpsMble W OT
MIPOTUBHOTO), TIPOBOJUTH CAMOCTOSTETHLHO HEC/IOKHBIE J[0Ka3aTelbCTBa
MaTeMaTUueCKUx (aKTOB, BBICTpAaWBaTh apryMeHTalldi0, TIPUBOJUTH
MpUMepbI U KOHTPIIPUMeEPhI, 000CHOBBIBAaTh COOCTBEHHBIE PACCYKAEHUS;
BbIOMpaTh criocob pelreHuss yueOHOM 3ajlaud (CpaBHMBAThb HECKOIBKO
BAapMAHTOB peIlleHus, BbIOMpaTh Haubosiee TIOAXOAIIMM C  yUETOM
CaMOCTOSITE/TEHO BbIZIe/IEHHBIX KDUTEPHUER).

Ba3oBble HcciejoBaTe/IbCKHe IeHCTBUA:

MCIT0/Tb30BaTh BOMPOCHI KaK MCC/Ie/0BaTebCKUN MHCTPYMEHT T03HaHMS,
(opMyIMpoBaTh BOIPOCHI, (DUKCHUPYIOIKEe TPOTUBOpPeUHe, MpobieMy,
CAMOCTOSITEJIbHO ~ YCTaHAB/IMBaTh WMCKOMOe W JlaHHOe, (OpPMHPOBATh
TUTIOTe3Y, apTyMEHTUPOBATh CBOIO MO3ULIMIO, MHEHHE;

MPOBO/IUTh TI0 CAMOCTOSITE/IbHO COCTAB/JIEHHOMY TUIAaHY HECJIO0)KHBIN
3KCIIEPUMEHT, He0OJIbIlIoe UCC/Ie/IOBAaHKE TI0 YCTaHOB/IEHHUIO 0COOeHHOCTeH
MaTeMaTUueCKOro 00beKTa, 3aBUCUMOCTel 00HeKTOB MeKay cob60ii;
CaMOCTOATEe/ILHO (hOPMY/TMPOBaTh 000OIIEHHS W BBIBOABI M0 pe3y/bTaTaM
MPOBEJIEHHOT0 HAO/IIO/IEHHs], WCC/IeIOBAHUS, OI|eHHWBaTh [JOCTOBEPHOCTh
TIOJTyYeHHBIX Pe3y/IbTaTOB, BbIBOJOB U 0000II|eHMUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOL[ECCa, a TakKe BbIJBUTAThb
TIPe/ITIOIOXKEHUS O €T0 PAa3BUTHH B HOBBIX yC/IOBUSIX.

Pabota ¢ uaopmanmeii:

BBISB/ISITH HEJJOCTaTOUHOCTb U W3OBITOUHOCTh HWHGMOpPMAI[MH, [JaHHBIX,
He0OXOAUMBIX /IJIST PEeIlIeHys 3aiaul;

BbIOMpaTh, aHAIM3UPOBaTh, CHCTEMATHU3UpPOBATb W HHTEPIIPETHPOBAThH
HWHGOPMAIIUIO PA3/TMUHBIX BUIOB U (hOPM ITIpe/[CTaB/IeHMSI;

BbIOMpaTh GopMy TIpe[CcTaBieHUs WH(POPMAIMM W WIIFOCTPUPOBAThH
pelraeMble 3a7laui  CXeMaMH, JAuarpaMMaMM, WHOM TpaduKoM U HuX
KOMOMHAITUSIMU;

OLIEHMBAThb HAAEKHOCTb HHGMOPMALMA II0 KPUTEPHSIM, IPeII0’KeHHBIM
yurTeneM Wi chopMyTMpOBaHHBIM CaMOCTOSITETBHO.

KoMMyHUKaTHBHbIe YHUBePCa/IbHbIe YueOHbIe AeHCTBUs:

BOCIIPUHUMATh U (hOPMYJIMPOBATh CY>X/IeHHsI B COOTBETCTBUM C YCIOBUSIMHU
U 1jeJIsIMU 0011leHus1, SICHO, TOUHO, TPAMOTHO BbIpaXkaThb CBOIO TOUKY 3pPeHUs



B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh TOSICHEHUS T10 XOAY pelleHuUs
3aJjaui, KOMMEeHTUPOBATh MOTyYeHHbIN pe3y/bTar;

B X0/le 00CY>X/[eHUs 3a/jaBaTh BOTIPOCHI T10 CYIL[eCTBY 00CY»X/IaeMOi TeMblI,
npo0JieMbl, pelllaeMou 3afiaud, BbICKa3bIBaTh W/, Halle/leHHbIe Ha TIOUCK
pellieHusi, COTOCTaB/sATh CBOUM CYXKAEHUS C CYXAEHUsIMU APYTUX
yUaCTHUKOB Juajora, oOHapy>KMBaThb pa3/vuue U CXOJCTBO TO3WLUH, B
KOpPPEeKTHOU (popMe (pOpMy/TMPOBaTh pa3HOT/IaCHsi, CBOU BO3pakeHHs;
Npe/ICTaB/MSATh  pe3y/abTaThl  peIlleHusT  3a/lauw, 9KCTIePUMEHTA,
MCCJIeJOBaHUsI, TIPOEKTa, CAMOCTOSITe/TbHO BbIOMPATh hopMaT BLICTYII/IEHUS
C y4éTOM 3a/iau TIpe3eHTaluyd U 0COOeHHOCTel ayAIuTOpuHY;

TOHMMATh W MCTI0/Ib30BaTh MPEMMYIIeCTBa KOMaHAHOW ¥ WHAWBU/Ya/IbHOU
paboThI TIpU pellleHHH YuebHbIX MaTeMaTHUUeCKUX 3aZiauy;

MPUHUAMATH 1]e/lb COBMECTHOU [esiTe/IbHOCTH, TIJIAHUPOBaTh OPraHM3aLiUio
COBMeCTHOM paboTbl, pacripefiensiTh BUAbl pabOT, [AOroBapuBaThCS,
o0cy»X1aTh TIpoLiecC U pe3y/bTaT paboThl, 0600IaTh MHEHUST HECKOTbKUX
JIIofieu;

y4acTBOBaTh B TPYNMOBBIX ¢dopMax paboTel (0OCykaeHus, oOMeH
MHEHUSIMH, MO3TOBbIe IITYPMbI U [IPYTHe), BBIMIOJHATH CBOIO YaCTh pabOTHI
W KOODAWHUPOBATh CBOU [I€HMCTBUSI C J[APYTMMH WiIeHaMH KOMaH/bI,
OlLleHHWBaTh KaueCTBO CBOETr0 BKJaja B OO TMPOAYKT TI0 KPUTEPUSIM,
chopMy/IMPOBaHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUSI.

PeryisiTUBHBbIe YHHBepCa/IbHbIE YUeOHbIe eHCTBUS

CamoopraHusanus:

CaMOCTOSITeJIbHO COCTaB/SATh IUIaH, aArOPUTM pellleHusl 3ajauu (WId ero
4yacThb), BbIOMpaTh Croco0 pellleHHsi C YY6TOM HMEHOIIUXCS pPecypcoB U
COOCTBEHHBIX BO3MOJKHOCTeM, apryMeHTHpPOBaTb W KOPPEKTUPOBATh
BapUaHThI pelleHn C Y46TOM HOBOM MH()OPMaL1H.

CaMOKOHTPOJIb, 3M0l[I/IOHaJIbeIﬁ HHTE/IV/IEKT:

B/Ia/leTh Criocobamu camoIipoBepKH, CAaMOKOHTPOJIsSI TIpoliecca U pe3yJ/ibTaTa
pellleHHsI MaTeMaTUueCKou 3a/lau;

Npe/iBU/IeTb TPYAHOCTH, KOTOpbIe MOTYT BO3HUKHYTD TPH PellleHU! 3a/laui,
BHOCUTb KODPEKTHBBI B JIeSITe/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITETHCTB,
Hali/IeHHbIX OLLIMOOK, BbISIBIEHHBIX TPY/JHOCTEH;

OlleHWBaTh COOTBETCTBUE pe3y/bTaTa [IeATe/IbHOCTH IMOCTaB/I€HHOM 11e/d 1
YCJIOBUSIM, OOBSICHSITH NMPHUUMHBI TOCTVDKEHHS WM HEJOCTIDKEHHS Iiesiy,
HaXOJWTb OIMIMOKY, laBaTh OLIEHKY TTPUOOPEeTEHHOMY OITBITY.

INPEAMETHBIE PE3YJ/IBTATHI



K koHiy obyyeHuss B 7 KJjacce OOy4YaroLMHCs TOMYUYUT CJieflyOLe
TpeIMeTHbIe pe3yJIbTaThl:

PacriosHaBaTe M3yueHHble TreoMeTpuYeckue (QUrypbl, OmpejensTb MX
B3alMHOE pacriojioykeHue, n300pakaTb TeoMeTpuuyeckre (QUrypbl, BBITOIHSITh
yepTe)Xl MO YCJOBUIO 3a/jauv. V3mepsTh JIMHEeNHble W YIJIOBble BeJIUUYWHBI.
PeraTe 3a/1aumn Ha BbIUMC/IEHHME [IJIVH OTPE3KOB M Be/IMUMH YIJIOB.

Henatb rpyOyr0 OLEHKY JIMHEMHBIX U YIJIOBBIX BEJMUYMH I[IPEIMETOB B
peasbHOM >KU3HM, pa3MepOB TPUPOJAHBLIX 00BEKTOB. Pa3nuuaTh pa3Mepbl 3THUX
00BEKTOB TI0 TIOPSIIKY BEJIAUNHBI.

CTpoUTh UepTexu K reOMeTpUYeCKUM 3a/jauaM.

[Tosb30BaThCsl MpU3HAKAMU paBeHCTBA TPEYrOJbHUKOB, HCII0J/Ib30BaTh
MpU3HAKU U CBOMCTBA paBHOOeIpeHHbBIX TPEYT0JIbHUKOB TPY PellieHrH 3a/au.

[IpoBOgUTH NOrMYecKre pacCyKAeHUsl C UCIO0Jb30BaHUEM TeOMeTpPUYeCKUX
TeopeM.

[Tosib30BaThCsl MpU3HAKaMU paBeHCTBA NPSMOYTOJIbHBIX TPEYroJIbHUKOB,
CBOMCTBOM  MeJWaHbl, TPOBEAEHHOM K  THUIIOTEHy3e  MPSMOYTOJbHOrO
TPeyroJibHUKa, B pellleHNY TeOMeTPUYEeCKHX 3aady.

OnpepensTh MapasuiebHOCTD MPSIMBIX C TIOMOILIbIO YTJIOB, KOTOPbIe 0Opa3yet
C HUMHU ceKywias. OnpeziesiATh napasiesbHOCTb NPSIMBIX C TIOMOLLBI0O PaBeHCTBA
PacCTOSIHUM OT TOUYEK OZHOW TMPSIMOM /10 TOUEeK IPYrou MpsSIMOHU.

Pemiath 3a/1auM Ha K/1eT4aTou Gymare.

[TpoBOAUTHL BBIUMC/IEHUS] M HAXOAWUTh UKUC/AOBble U OyKBeHHbIe 3HAueHUS
yIJOB B TeOMETpUYeCKUX 3ajadyax C MCIO0Ab30BaHMEM CyMMbl YIJIOB
TPEeyrobHUKOB U MHOTOYTOJIbHUKOB, CBOWMCTB yIJIOB, 0OOpa30BaHHBLIX TIpU
repecevyeHry [BYX Mapasile/ibHbIX TPSMBIX CeKylled. PermaTe mNpakThueckue
3a/jlauy Ha HaXOXK/JeHue YIJIOB.

Biiajete MOHATHEM TeOMeTpUYeCKOro MecCTa TOYeK. YMeTb OlpefessTh
OucCceKTpUCY yrJia U cepeJuHHbIN TepreHJuKYyIsp K OTPe3Ky Kak reoMeTpuueckue
MeCTa TOYeK.

dopMynMpoBaTh ONpefie/IeHNs] OKPY’KHOCTHM M Kpyra, XOpAbl U AuameTpa
OKPY>KHOCTH, 110/Ib30BaThCsl UX CBOMCTBaMU. YMeTb IIPUMEHSAThL 3T CBOWCTBA IIPU
pelleHnH 3a/au.

BriajeTe MOHATHEM OINKMCAHHOM OKOJIO TPEyrOjbHUKA OKPY)XHOCTH, YMeTb
HaxoAuTh eé LeHTp. [lonb3oBarbesi akTamMu O TOM, UTO OMCCEKTPUCHI YIJIOB
TPeyrosbHUKa IlepecekaroTcsi B OJHOM TOYKe, U O TOM, YTO CepeJUHHBIE
NeprneHUKYJIsIpbl K CTOPOHAM TPeyro/IbHUKA [epeceKaroTcsl B OJHOM TOUKe.

BriajeTe MoHSATHEM KacaTe/bHOM K OKPY>KHOCTH, MOJIb30BaThC TEOPEMOU O
NepreHUKYJ/IIPHOCTH KacaTe/lbHOU U paZinyca, IIPOBeIEHHOIO K TOUKe KaCaHUs.



[Tonb30BaThCSI MPOCTEUIIMMU TeOMeTPUUEeCKUMY HepaBeHCTBaMM, NTOHUMaTh
VX MPaKTUUeCKU CMBIC/I.

[TpoBO/IUTHL OCHOBHbIE TeOMeTpUUeCcKre MOCTPOEeHUs C TIOMOIIBIO LIUPKY/IS U
JIMHEUKMU.

K koHily obyuenus B 8 kaacce o0ydaroluiics TIOMYUHT CJIeAyHoIIre
rpeIMeTHbIE pPe3y/IbTaThl:

Pacrio3HaBaTh OCHOBHbIe BU/IbI UeTLIPEXYTONBHUKOB, UX 3JIEMEHTHI,
T0JIb30BaThCsl UX CBOMCTBAMU MPU pellieHuU reoMeTpUUecKuX 3azau.

[IpuMeHsITb CBOMCTBAa TOUKU TlepeceueHuss MeJlMaH TpeyrojbHUKa (LjeHTpa
MaccC) B pellleHUH 3ajau.

BragieTh moHsiTHeM cpefHel TUHWUW TPeyroJibHUKA U Tparieliiy, MpUMeHSITh
WX CBOWCTBa TMpH pellleHWd reoMeTpuueckux 3azau. [losib30BaThCsi Teopemoit
dasieca ¥ TeOPeMOM O TIPOTOPLIMOHAIBHBIX OTPe3KaX, MPUMEHSITh UX /ISl PelleHus
MPaKTUYECKHX 3a/adu.

[TprMeHSTb MPU3HAKK TI0/J00HsT TPEYTOJbHUKOB B PeIlleHU reOMeTPHUIeCKUX
3ajau.

[Tonb3oBaTbcsi Teopemol [ludaropa pAsi pelieHUs: TeOMeTPUYECKUX W
MpakTUYecKUX 3afau. CTpPOWUTb MaTeMaTHYeCcKyl0 MoJelb B TMPAKTUYECKUX
3a/lauaxX, CaMOCTOSITe/IbHO Jie/laTh UePTEX U HaXO/IUTh COOTBETCTBYIOIIUE /IJTUHBI.

BrageTh TOHATUSIMHM CHHYyCa, KOCMHYCa W TaHreHca OCTpOro yrjia
TIPSIMOYTOJILHOTO Tpeyro/jibHUKA. [10/1b30BaThCsl STUMU MOHATUSIMU [JIs1 PellieHUst
MPaKTUYECKHX 3a/adu.

Bbruncste (pa3iduHbBIME CITOCO0aMH) TUIONIA b TPEYToJbHUKA U TUIOIIA/H
MHOTOYTOJIBHBIX ~ (uryp (To/ib3ysich, T7le HEeoOXOAWMO, KaJIbKY/ISTOPOM).
[IpuMeHsITh No/lyYeHHbIe YMeHUsI B MPaKTUUeCKUX 3a/lauax.

BrageTe MOHATUSIMM BIHMCAHHOTO W LEHTPAJBHOTO Yrja, WCIO/b30BaTh
TeOopeMbl O BIMCAHHBIX YI/aX, YI/IaX MeXy XopJaMu (CeKYIMMU) U yTJie MeXIy
KacaTe/IbHOM U XOP/I0l TIPU pellieHuU reoMeTpUUecKuX 3a/au.

BrageTh MOHSATHEM OINMKWCAHHOTO YeTbIPEXYTO/bHUKA, MPUMEHSITh CBOMCTBA
OMKUCAHHOTO YeThIPEXYTOJIbHUKA TIPU PeLleHnH 3a/au.

[TpuMeHsITh TIO/lyueHHbIe 3HAaHUS Ha TpPaKTUKe — CTPOMTb MareMaThyecKue
MO/ie/iv /1S 3a/lau peasibHOM »KW3HU U TIPOBO/IUTH COOTBETCTBYIOIIME BHIUMC/IEHUS
C TpyUMeHeHWeM TMo[o0usi W TpUroHOMeTpUHU (TONB3ysCh, TAe HeoOXOAUMO,
KaJ/IbKY/ISITOPOM).

K koHily oOyueHuss B 9 Kijacce 00OydarloOImUNACS TIONYUUT C/IeAYIOIIHe
TipeIMeTHbIe pPe3y/IbTaThl:

3HaTh TpPUrOHOMeTpHUYecKhe (YHKLMHA OCTPbIX VYIVIOB, HAaXOAUTh C UX
MOMOLL[bI0 pa3/IdyHble 3/IEMEHThI TPSIMOYTOJIBHOTO TPEYroJbHUKA («pelleHue



TIPSIMOYTOJIbHBIX TPEYTO/IbHUKOB»). HaxoauTh (C MOMOILIbIO KaTbKY/ISITOpa) AJIMHbI
Y YIJIbI [I7151 HeTaOMMUHBIX 3HaUeHUH.

[Tonws3oBaThCsl popMyiaMU NPUBEJEHHS U OCHOBHBIM TPUT'OHOMETPUUECKHUM
TOXXJ@€CTBOM [I/I1 HAaxOXX[EeHUS COOTHOLUEHWHW MeXJy TPUTOHOMEeTPUYeCKUMHU
BeJIMUYMHAMMU.

Vcrionb30BaTh TEOPEMbI CHHYCOB U KOCMHYCOB [i/Is1 HAXOXK/|€HHUSI PA3/TMUHbIX
5JIEMEHTOB TPEYroJbHUKA («pelleHre TpPeyroJbHUKOB»), TPUMEHATh HX IIpH
pellleHnH reOMeTpUYeCKUX 3ajau.

Bnaserb moHATUSMM  TpeoOpa3oBaHUsI  TMOAOOMS,  COOTBETCTBEHHBIX
3/1eMeHTOB MoA06HbBIX Guryp. [To/ib30BaThCsl CBOMCTBAMM MOZ00OMS IPOM3BOIBHBIX
buryp, yMeTb BBIUMC/ISATH [JIMHBI W HAaXOJUTh YIJbl Y TIOA00HBIX GHUTYP.
[TpuMeHSATb cBoOMCTBa T0/00MsA B MPAKTAUECKWX 3aflauaX. YMeTh IIPUBOJUTH
TIpUMephbl TT0I0OHBIX (GUTYP B OKpPY>KalollleM MUDE.

[Tonb30BaThCSI TEOpEMaMU O TIPOU3BEJEHUN OTPE3KOB XOP/, O MPOU3BeleHU!
OTpe3KOB CEeKYIIUX, O KBaJpaTe KacaTeJbHOU.

[Tonb30BaThCs BEKTOpPAaMU, MOHWMATh WX TeOMeTPUUYeCKUd U (PU3NUeCKUid
CMBIC/I, TIDUMEHSITb WX B pelIeHWH TeoMeTpUYeCKUX W (PU3MUYecKUx 3ajad.
[IpuMeHsTh CKa/sipHOE MPOM3Be/leHre BEKTOPOB /151 HAXOX/AeHUs IJTUH U YTJIOB.

[Tonb30BaTbCA METOAOM KOOpPJAWHAT Ha IUIOCKOCTH, TPUMEHSATb €ro B
pellleHnH reOMeTpPUYeCKUX Y NIPaKTUYeCKUX 3a/adu.

BrageTe MOHATUAMM TMPaBUJILHOTO MHOTOYTOJIbHUKA, JJIUMHBI OKPY)KHOCTH,
JJIUHBI IyTU OKPY>KHOCTH W paJuaHHOW Mephbl YIja, YMeTb BBIYMCJIATH IIOLA/b
Kpyra u ero yactei. [I[pyuMeHsSITb TTO/TyueHHble YMeHHUs B TTPaKTUUeCKUX 3a/jauax.

HaxomuTe ocu (WU 1[@HTPbl) CUMMETPUU (UTyp, TPUMEHSITh [IBUXKEHUS
TJIOCKOCTU B MPOCTEUIINX CTyYasix.

[IpuMeHsTh TO/lyYeHHbIe 3HAaHUSI Ha TMPaKTUKe — CTPOWUTb MareMaThyecKue
MOJIleNiv [/1s1 3a/lau peasbHOM JKU3HU M NTPOBOJUTH COOTBETCTBYIOLME BEIYMCIIEHHUS
C TIpUMeHeHWeM TI0I00UsT U TPUTOHOMETpUUYeCKUX (yHKIMN (TONb3yscCh, T7e
Heo0X0UMO, KaTbKy/ISITOPOM).



TEMATNYECKOE

INTAHNPOBAHMUE 7 K/IACC

CMesxHble U
BepTHKAa/IbHbIE YTJIbI.
PaboTa

C TIPOCTEULLIUMU
yepTe’KaMH.
N3MepeHne TMHEUHBIX
Y yTJIOBbIX Be/IMUMH,
BBIUMC/IEHHE OTPE3KOB
Y yTJIOB

HaumeHoBanue pa3zgena |[KoinyectBo OcHoBHOE OCHOBHbBIE BU/IbI IeSITE/IbHOCTH 00yYaroIuxcst
(Tembl) Kypca 4yacoB cofiep>KaHue
[Ipocreiiiiive 14 [Ipocreiiiivie ®opMy/IMPOBAaTh OCHOBHbIE MTOHATHUSA U OTpe/ie/ieHus .
reoMeTpudeckre GUrypsl u reoMeTpuyecKue Pacno3HaBaTh U3yuyeHHbIe TeOMeTpUuecKre (PUrypsl,
VX CBOMCTBA. MI3mepeHue 00BEKTHI. orpeje/ATh UX B3aMHOEe PacIio/ioKeHre, BBIIIOTHATD
reoOMeTpUYeCKHUX BeJIMUKH MHOroyrOonbHUK, yepTeXx M0 yCI0BUIO 3a/jauM.
JIOMaHas. IIpoBoAuUTH NpOCTEMIIME TTOCTPOEHUSI C TIOMOILIBIO LIUPKYJIS

Y JINHEeUKMU.

VI3MepATH /IMHEeVHbIe U YTJI0Bble BeJIMYMHBI TeOMEeTPUYEeCKUX
Y TIPaKTUYeCKHUX 0ObEKTOB.

Onpepe/ATh «Ha TJ1a3» pa3Mephl peaibHbIX 00HEKTOB,
NMPOBOAUTH IPyOYI0 OLIEHKY X pa3MepoB.

PemaTh 33/1auy Ha BbIYMCJ/IEHME [IJIUH OTPE3KOB U BEJIMUMH
YTJIOB.

PemiaTh 3a/lauy Ha B3aMHO€ pPacriojioyKeHue
reoMeTpUYecKux (puryp.

IIpoBoANTBH K/IaCCU(UKALMIO YT/I0B, BBIYUC/IATH
JIMHEeWHbIe U YTJIOBble BeJIMUMHbBI, IPOBOJUTH
HeoOX0/IMMbIe l0Ka3aTe/lbHble PACCy KeHusl.
3HaKOMHUTBHCA C UCTOPUEH Pa3BUTHSI TeOMETPUU

TpeyrosibHUKH

22

[ToHsiTUE O paBHBIX
TPeyroJIbHUKax

Pacno3HaBaTh Mapbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX
yepTexxax (C yKazaHWeM MPU3HAKOB).

13




Y TIepBUYHbIe
Tipe/iCTaB/AeHUsT

0 paBHBIX (pUrypax.
Tpu npu3sHaka
paBeHCTBa
TPeyrO/IbHUKOB.
[IpusHaku

paBeHCTBa
TIPSIMOYTO/TbHBIX
TPeyrOo/IbHUKOB.
CBONMCTBO Me/JaHbI
TIPSIMOYTO/TbHOT'O
TPeyro/bHUKa,
TIPOBe/IeHHOU

K TUTIOTeHY3e.
PaBHOOe/IpeHHbIE

u

PaBHOCTOPOHHUE
TPeyTO/bHUKHU.
[Ipr3HaKy 1 CBOMCTBA
paBHOOEZIPEHHOTO
TPeyrobHUKa.
HepaBeHcTBa

B F€OMEeTPUU.
[TpssmoyronbHbIN
TPEYTroJIbHUK C YTJIOM
B 30°

BbIBOAUTH CJie/|CTBUsI (DaBEHCTB COOTBETCTBYHOIIUX
3JIeMEHTOB) 13 PaBEHCTB TPEYTO/IbHUKOB.
dopmMy/IMpPOBaTh OTIpe/ie/ieHus: 0OCTPOYTOBHOTO,
TYIIOYT'0JILHOTO, TIPSIMOYTO/IbHOT'0, PABHOOEIPEHHOT O,
PABHOCTOPOHHET0 TPeYTOJIbHUKOB; OMCCEKTPHCHI, BLICOTHI,
MeZIiaHbl TPeYT0/IbHUKA; CepeIMHHOTO MepreHIuKYy/sipa
OTpe3Ka; TiepuMeTpa TPeyroJibHUKa.

dopmMy/IMpOBaThH CBOMCTBA U TTPU3HAKK PABHOOEIPEHHOTO
TpeyrobHUKa.

CTpouTh UepTeXXy, pemarhb 3aa4M C TTOMOIIbI0
HaXO0yK/IeHUSI PABHBIX TPEYTr0/IbHUKOB.

IIpuMeHATH MPU3HAKU PaBeHCTBA MPSIMOYTOJIbHBIX
TPeyroJibHUKOB B 3aJjayax.

Hcnonb30Barh 11(POBbIe PeCypChl /ST HCC/IeJOBAHHUS
CBOMCTB U3y4yaeMbIX (QUTYP.

3HAaKOMHUTBHCH C UICTOPUEH Pa3BUTHS TeOMEeTPUU

14




[TapasnienbHble MpsMble, 14 [TapanienbHele rpsiMble, ®opMy/IMPOBATH MOHATHE [1apa/ljie/IbHbIX MPSMBIX,

CyMMa yTJIOB TPeyTOJIbHUKa vx cBoucTBa. Hakpect HAXOAUTH NPAKTUUeCKUe TIPUMEDBL.
nexkarrue, M3yuaThb CBOICTBA yI/I0B, 00pa30BaHHBIX MPH MepeceyeHnn
COOTBeTCTBeHHbIe napasijielbHbIX NPSIMBIX CEKYILEN.
Y OZJHOCTOPOHHME IIpoBoauTH AOKa3aTe/ILCTBA Iapasule/IbHOCTU IBYX
yT7bl, 06pa3oBaHHbIe MIPSIMBIX C TIOMOII[bIO YTJIOB, 00pa30BaHHBIX TIPU
TpY TlepeceyeHnu TlepeceyeHry 3TUX TPSIMBIX TPeTbel IPSIMOH.
Tapasuie/IbHbIX NPSMbIX BBIUUC/IATH CyMMY YIJIOB TPEYTrOJIbHUKA Y MHOTOYT O/IbHUKA.
CeKyILen). HaxoauTtp unc/ioBble 1 OyKBeHHbIe 3HAaUeHUs YTJIOB
ITpusHak B reOMeTpPUYeCKUX 3aZjlauax C UCI0JIb30BaHWEM TeOpeM
Tapasvle/IbHOCTU MPAMBIX | O CyMMe YIVIOB TPeyroJIbHUKa U MHOT'OYT'O/IbHYKaA.
yepe3 paBeHCTBO 3HAaKOMUTBCA C HCTOPHeN Pa3BUTUS TeOMETPUU
pPacCTOSTHUM OT TOU€eK
OJIHOM TIPSIMOU 10
BTOPOU TPSIMOM.
CymmMa yrJioB
TPeyroJIbHUKa.
BureriHue yrisl
TPEeYyroJIbHUKa

OKpYy>KHOCTb U KpYT. 14 OKpy>XHOCTB, XOpJa 1 DopMy/IMPOBATH OIIpe/ie/IeHUs1: OKPYKHOCTH, XOPAbl,

['eomeTpurueckue
TOCTPOEHUS

JIMaMeTp UX CBOMCTBA.
KacarenbHas

K OKPY’KHOCTH.
OKpy>KHOCTB,

JvamMeTpa U KacaTeJlbHOW K OKPY>KHOCTH.

N3yuaThb UX CBOMCTBA, MPU3HAKU, CTPOUTH UEPTEXH.
HccneaoBarh, B TOM UKC/ie HCIO/Ib3ys UG poBbie
PecypChl: OKPY>KHOCTb, BITUCAHHYIO B YTOJI; LIEHTP
OKDPY>KHOCTH, BIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB

15




BIMCaHHAas B yroJl.
ITonstue o I'MT,
TpYMeHeHre

B 3a/jauax.
buccekrpuca u
cepeVHHbIU
TepIieHIUKYJIsIp

KakK reoMeTpuyeckue
MeCTa TOYeK.
OKpY>KHOCTb,
OMnMCaHHasi OKOJIO
TpeyTrOJIbHUKA.
OKpY>KHOCTb,
BIIMCaHHAas

B TPeYTr'OJIbHUK.
[TpocTenve

3a/1auu

Ha MOCTPOeHue

KacaTeJIbHbIX.
Hcnons3oBarb Metog ['MT g/151 [oKa3aTe/ibCTBa TeOpeM

0 TepeceyeHUH OUCCEKTPUC YTJIOB TPeyTro/ibHUKA U
CepeIUHHbBIX MepreHUKYISIPOB K CTOPOHAM

TpeyroJibHUKa ¢ romMoliso ['MT.

OB/iaieBaTb NOHATUAMM BNUCAHHOW Y OMMCAHHOU
OKPY>KHOCTeU TPeyroJibHUKa, HaX0AUTh LIEHTPbI 3TUX
OKDY’KHOCTEM.

PemaTbh OCHOBHbIE 33/ia4i HA MOCTPOEHUE: YI/ia, PABHOTO
JaHHOMY;  CepeJMHHOrO  TepreHJuKYyJspa  [aHHOIO
oTpe3Ka; MpsIMOM, MPOXO/sIliel yepe3 JaHHYIO TOUKY

Y TIepIeHANKY/ISPHOM JaHHOM MPsSIMOM; 6HCCeKTPUCHI
JIAHHOT'O yTJ1a; TPeYroJIbHUKOB MO Pa3/IMuHbIM 3/IeMEHTaM.
3HAKOMMTBCS C UCTOPHEH Pa3BUTHS TeOMeTPUU

[ToBTOpeHue, 06001IeHME 4 [ToBTOpEHWE U Pemuatsb 3ajauu Ha MOBTOpPeHUeE, WIIKOCTPUPYIOLLME CBSI3U
3HaHUMU 0000111eHNe MeXXIy Pa3/TMUHBIMUA YaCTsIMU Kypca

OCHOBHBIX MMOHATUM U

MeTO/,0B Kypca

7 Knacca
OBIIEE KOJIMYECTBO 68

JACOB IIO ITPOI' PAMME
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8 K/IACC

HavmenosaHnue paszena | Komuyecr OcHoBHOe OCHOBHbIe BU/IbI [IeSITeJTbHOCTH 00yUaroImyxcs
(TemnI) Kypca BO cofiep>kaHue
4acoB
UeTbIpexyro/ibHUKU 12 [Tapasnesnorpamm, ero N300pa)kaTh M HAXOJUTH Ha UepTeXax

TpY3HaKU U CBOMCTBA.
YacTHble ciiyyau
TriapasiieJiorpaMmmoB
(TMIpsIMOYTOJILHUK, pOMO,
KBQ/IpaT), UX MPHU3HAKU
Y CBOMCTBa. Tpanerusi.
PaBHOOOKas

Y TIPSIMOYTOJIbHAS
TpaneLuu.

Metopn yaBoeHus
Me/IMaHbI.
LlenTpanbHas
CUMMeTpHUSI

YeThIPeXYT0JIbHUKK Pa3HbIX BUJOB U UX 3/IEMEHTBHI.
dopmMyIMpOBaThH OMpe/ie/IeHUs: rnapasiieorpaMmma,
NpsSIMOYTOJIbHUKA, poMba, KBaZipaTa, Tpareruy,
paBHOOOKOM TparieLyu, MpsIMOYT0JIbHOW TpareLyy.
JloKa3bIBaTh U MCIMO0/Ib30BaTh MPH pPellleHUuH 3aau
TIPU3HAKU U CBOWCTBA: Mapasuie/iorpaMmMa,
NpsSIMOYTOJIbHYKA, poM0a, KBaZipaTa, Tpareruy,
pPaBHOOOKOM Tpareryu, MpsMOyTOIbHOM Tparielyu.
IIpuMeHATH MeTOJ yABOEHUsI Me/aHbI
TpeyrosibHuKa. Mcmonb3oBaTh 1HM(pPOBbIE pecypChbl
JJ1s1 UCC/IeIOBaHKsI CBOMICTB M3ydaeMbIX (UTyp.
3HAaKOMMTBCA C HCTOPHeN Pa3BUTUSI TeOMETPUU

Teopema daneca u Teopema
O MPOMOPLIMOHATBHBIX
OTpe3Kax, MoZi00HbIe
TPEeYroJIbHUK!

15

Teopema daseca u
TeopeMa

0 IPOMOPLIMOHABHBIX
OTpe3Kax.

CpenHsisi TMHUSA
TpeyroJibHUKa.
Tparierjus, ee cpeHss

ITpoBOAUTH MOCTPOEHUSA C MIOMOLLBIO LIUPKY/ISl ¥ IMHEUKU
C UCTI0JTb30BaHUe TeopeMbl Pasieca U TeOpeMbI

O MPOMOPLMOHA/IbHBIX OTPe3KaX, CTPOMThb YETBEPThIN
MPONOPLIMOHAJIbHBIA OTPE30K.

IIpoBoAUTH AOKA3aTe/IbCTBO TOTO, YTO MeUAHbI
TPEYroJIbHUKa NTepeceKkaroTcsi B OAHOU TOUKe, U HaX0AUTh
CBSI3b C LIEHTPOM MacC, HAXOAUTb OTHOIIIEHWe, B KOTOPOM
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JTHUSI.
[TporiopiioHaIbHbIE
OTPe3KH.

LleHnTp Macc

B TPeyTO/IbHUKE.
ITono6HEBIE
TPeyro/ibHUKHU. TpH
TipU3Haka nmojooust
TPEYyTOJIbHUKOB.
[IprimeHeHue
11o/1001s1

TIpU pellleHun
MPAaKTUYeCKUX 3a/1au

Me/TUaHBI JIeJIITCSA TOUKOH UX MepecevyeHwsl.

HaxoauTh 1oZio0Hble TPEYTOLHUKU Ha TOTOBBIX UepTeKax
C yKa3aHWEeM COOTBETCTBYIOIIUX MTPU3HAKOB M0/[00USI.
Pemath 3a/jauu Ha NOI00HbBIE TPEYTOILHUKU C TTIOMOIIIBIO
CaMOCTOSITE/TLHOTO TTOCTPOEHHSI YePTeXKe U HaXOXK/[eHUST
No/100HBIX TPEeyro/IbHUKOB.

ITpoBoANTH AOKa3aTe/IbCTBA C HUCII0/TB30BaHUEM
MPH3HAKOB MOA00US.

Joka3bpIBaTh TPU MPU3HAKA MOA00US TPEYTOIbHUKOB.
TIpuMeHATH 0/TyYeHHbIe 3HAHUS TPY PellleHu
reoOMeTPUYeCKUX U MPAKTUUYEeCKUX 3a7iau.

3HAKOMHTBCS C HCTOPHUEH Pa3BUTHS TeOMETPUH

[Inowaas. HaxoxgeHue
T/I011Ia/lel TPeyTrOJIbHUKOB
11 MHOT'OYTOJIbHBIX (DUTYP.
[Tnorazu mo00HBIX

¢uryp

14

CBorcTBa 1ionjajen

reoMeTpuuYecKux (uryp.

dopmyiibl A5
TIo1a v
TPeyroJibHUKa,
rapaJsuiesiorpaMmma,
TpareLyuu.

BelurcieHue nuioiaen

CJIOXKHBIX (DUTyP.

OBJj1ajieBaTh NePBHYHBIMHU Npe/CTaBIeHUsIMH 00 0011eit
TeopuH Iiowaay (mepsl), (popMyIUpPOBATh CBOKCTBA
TJIOLA/H, BBISICHATh UX HaIJISIAHBIA CMBICII.

BeiBoguTh (hOpMYJIbI IUIOLAU [1apasliesiorpaMma,
TpeyrojbHUKa, TpaneLuu U3 GopmyJibl MI0LaAn
NpSIMOYTOJIbHYKA (KBaZpaTa).

BeiBoguTH (DOPMYJIBI IJIOLAAN BBIMYK/IOTO
YeTbIpexyroJibHUKa Yepes3 aroHaiv U yroa MeXy HUMU.
HaxoauTh mioiazu Guryp, n300pakxeHHbIX Ha KeTuaTou
Oymare, MCo/Ib30BaTh pa3drieHre QUIyphl Ha YacTu

Y [0CTpaviBaHUe.
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[Tnowazu ¢puryp

Ha KjieTuaToi Oymare.
[Tnorazu moj06HBIX
duryp.

3ajauu

C MpaKTUUeCKUM
cofiep>kKaHueM.
Pernienuie 3azau

C TIOMOILL[bI0 MeTOo/Ia
BCIIOMOTaTe/IbHOM
TUIOILA/N

Pa30uparh npuMepbl HUCTI0H30BaHUS BCTIOMOT aTe/TbHOU
TIJIOLIAIN [/1s1 pellieHus] reOMeTPpUUYeCcKUX 3aziau.
HaxouTh 1uioiaiy moAo0HBIX GUryp.

BbIunMcATh M/1011aIU pa3/IMYHbIX MHOTOYTOJ/IbHBIX (DUTYP.

PemaTh 3ailauM Ha T7I0IA/Ib C TIPAKTUUECKAM
cofiep>kKaHremM

Teopema [Tugaropa
Y Hauasia TPUroHOMeTPUU

10

Teopema ITudaropa,
ee MpUMeHeHUe.
Onpepenenuve
TPUTOHOMETPUUECKUX
(byHKIMI 0CTpOro
yTJia TIPSIMOYT'0JIbHOTO
TPeyroJibHUKa,
TPUTOHOMETPUUECKHe
COOTHOIIEHUST

B MIPSIMOYTO/TbHOM
TPeyroJibHUKe.
OcHoBHOE
TPUTOHOMETPUUECKOoe
TOXX/|€CTBO

Joka3biBaTh Teopemy [lngaropa, Hcrnosb3oBarTh ee

B [IPAKTUYECKUX BBIUMC/ICHUSX.

DopMy/IMpPOBATH Olpe/ie/IeHUs] TPUTOHOMeTPUYeCKUX
(YHKLMI OCTPOro yria, NpOBepPATh UX KOPPEKTHOCTb.
BeiBOAUTE TPUTOHOMETpPHUYECKHE COOTHOLIICHUS

B [IPSIMOYTOJILHOM TPeYTOJIbHUKE.

HccnepoBarh COOTHOLLIEHUS MEXY CTOPOHAMU

B [IPSIMOYT'OJIbHBIX TPEYroJIbHUKAX C yIyiamu B 45° v 45°;
30° u 60°.

Ncnonb3oBaTrb GoOpMy/ibl IPUBEJEHUSI U OCHOBHOE
TPUTrOHOMETPUYECKOe TOXKIEeCTBO /11 HaXOXKeHUs
COOTHOLIEHUN MeXy TPUTOHOMETPUYECKUMU (QYHKLUSIMU
Pa3/IMYHbBIX OCTPBIX YIJIOB.

IIp¥MeHATH I10/1y4yeHHble 3HaHUs U YMeHUA IIPU pellleHu!
MpakTUYeCKUX 3azay.

3HAaKOMMTBCA C HCTOPHeHN Pa3sBUTUS FreOMeTpUr
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YTr/bl B OKPY>KHOCTH.
BrivicaHHble U OnvcaHHbIe
YeThIPeXyTrOJIbHUKU.
KacaresbHble

K OKPY’>KHOCTU. KacaHue
OKDY’KHOCTeM

13

BrnimcaHHble

Y LIeHTpa/lbHble
YIJIbl, YTO/
MeXxnay
KacaTe/bHOM1

Y XOP/IOH.

YT/l MEXIY
XopJamu

Y CEeKYLLAMH.
BrircaHHble

1 OTTMCAHHbBIE
YeTbIPEXYTOJIbHUKH,
VX TIPU3HAKU

1 CBOMCTBA.
[IprMeHeHMe 5TUX
CBOJICTB

TIpU pelleHn
reoMeTpUYeCKUX
3a71ay.
B3aumHoe
PacrioyioyKeHue
JIBYX
OKPY>KHOCTeM,
obme
KacaTe/bHbIe.
Kacanwme
OKDY’>KHOCTeM

dopMy/IMpOBaTh OCHOBHBIE OMpe/ie/ieHuUs], CBSI3aHHbIE

C yrJlaMu B Kpyre (BITMCAHHBIN YToJl, IeHTPa/IbHbIN YTol).
HaxoauTb BnivcaHHbIe yTJibl, ONUPAIOLMeCs Ha OJJHY AYTY,
BbIUMC/IATH YTkl C TIOMOIILI0 TEOPEMBI O BITHUCAHHBIX
yrJlax, TeOpeMbI O BITMCAHHOM YeTbIPeXYTO/IbHUKE,
TeOPEeMBI O LIEHTPA/IbHOM YTJIe.

HccnepoBarhb, B TOM YKC/Ie C MOMOLIBIO L[U(PPOBBIX
pecypcoB, BIIMCAHHbIE U OTNKMCAaHHbIE YeTbIPEXYTOTbHUKHU,
BBIBO/JMTh X CBOWCTBA U MPHU3HAKHU.

Hcnonb30BaTh 5TU CBOMCTBA U PU3HAKU TIPU PELLIeHUH

3a/1a4
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[ToBTOpEHUe, 0600IIIEHNEe 4 [ToBTOpEHME Pemarh 3aauM Ha TIOBTOPEHHE, WITFOCTPUPYIOIIHE CBSI3H
3HAHUU OCHOBHBIX TIOHSITUM U | MeXKAy pa3/TMUHbIMU YaCTIMH Kypca
METOZIOB KypCOB
7 1 8 K/1accoB,
000011[eH1e 3HAHUH
OBLIEE KOJIMYECTBO 68
YJACOB 110 ITPOI'PAMME
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9 KJ/TACC

0 TIPOM3Be/IeHHH
OTPe3KOB XOp/,
TeopeMa

HaumeHoBaHue pa3gena | KomuecTBo OcHOBHOe OcCHOBHbIe BU/IbI IeATe/TbHOCTH 00yYaroIXCsI
(Tembl) Kypca yacoB coZiepKaHue
TpuronomeTtpusi. Teopembl 16 OnpepeneHue dopmMy/IMpPOBaTH OMNpPeJe/IeHUs TPUTOHOMETPHUUECKUX
KOCHMHYCOB U CHYCOB. TPUTOHOMETPUYECKUX | (DYHKI[UH TYIIBIX U MPSIMBIX YTJIOB.
PertieHre Tpeyro/IbHUKOB ¢yHKIuii yroB 0T 0° | BBIBOAMTH TeOpeMy KOCUHYCOB U TEOPEMY CHHYCOB
110 180°. ®opmy/ibl (c pagrycoM OnMCaHHOW OKPY>KHOCTH).
TIpYBe/IeHUsI. BoiBoguTh (DOPMYJIBI /ISl BBIYMC/IEHHS TUIOINA/eH
TeopemMa KOCMHYCOB, C MCI0/Ib30BaHUEM TeopeM TpuroHoMerpuu (bopmya
TeopeMa CUHYCOB. TUIOILAZI TPEYTO/IbHUKA Uepe3 1B CTOPOHBI U YTOJT MEXKY
Perienuie HUMH, (popMyJia IJIOL[aZI YeThIPEXYTOIbHUKA Uepe3 ero
TPeYTOJIbHUKOB. [IMaroHasiy U yroj MeXXJy HUMH).
[TpakTrueckoe PeraTh Tpeyro/iiLHUKY.
TIpUMeHeHHe PemaTh npakTUuecKye 3aJjauu, CBO/SIINECS
JIOKa3aHHBIX TeOpeM K HaXO0XX/IeHHIO pa3/IMUHBIX 3/IEMEeHTOB TPeyro/bHUKA
[Tpeobpa3oBaHue 1o[00usl. 10 [TonsiTue OcBauBaTh NOHATHE TIPe0Opa3oBaHus T0[00usI.
MeTpuueckue o ipeobpa3oBaHUM HccnepoBaTh OTHOILIEHHE JIMHEHHBIX 3/1eMEHTOB (Uryp
COOTHOLLEHUST 1o100usl. npy ripeobpa3oBaHuy T10100Hsl.
B OKPY>KHOCTHU CoOTBeTCTBEHHbIE Haxoauthb nprMepbl 100011 B OKPYKaroIeit
3/IeMeHTbI TIOJJOOHBIX | [eHCTBUTETbHOCTH.
dburyp. BbIBOAMTH MeTpHUUeCKHe COOTHOIIIEHHUS] MEeXKIY OTpe3KaMH
Teopema XOp/I, CeKYIIUX W KacaTebHBIX C UCII0/Ib30BaHUEM

BITMCAHHBIX YTJIOB U MOAOOHBIX TPEYTO/IbHUKOB.
Pematb reomeTpruueckue 3a/jauy v 3a1aud U3 peaabHOU
JKH3HHM C UCIT0/Tb30BaHUEM ITOZJ00HBIX TPEYTOTbHUKOB
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0 MPOM3Be/|eHUU
OTPEe3KOB CEeKYIIUX,
Teopema O KBajipare
KacaTeIbHOM.
IIpumenenuve

B pellleHuU
reoMeTpUYeCKUX

33724

BexkTopel

12

Oripegenenuve
BEKTOPOB, CJIO)KEHHE
Yl BBIUMTaHHe
BEKTOPOB,
YMHOXXeHHe BeKTopa
Ha YMCIIo.
PusnUeCKUn

Y TeoOMeTpUYeCKUi
CMBIC/T BEKTOPOB.
Pa3noxxenue BekTopa
10 IBYyM
HEKOJUTMHeapHbIM
BEKTOPaM.
KooppuHatsl
BEKTOpa.

CkasnsipHoe
NIpOM3Be/leHre
BEKTOPOB, €0

Hcnonb30BaTh BEKTOPHI KaK HarpaB/eHHbIE OTPE3KH,
HUCC/IeioBaTh reoMeTpuueckui (repemelieHue)

1 (r3UUecKuii (CUia) CMbIC/IbI BEKTOPOB.

3HaTh onpe/e/eHsi CYMMbI U Pa3HOCTU BEKTOPOB,
YMHO>KeHUsI BEKTOPa Ha YMCJI0, UCC/1e/l0BaTh
reoMeTpuueckuii U pr3nuecKuii CMbIC/IbI 3TUX OMepaLyi.
PemaTb reomeTpruueckue 3aJjauu C UCIMOIb30BaHUEM
BEKTODOB.

PacksiagpiBaTh BEKTOP M0 BYM HEKOJJIMHEeAPHbIM
BEKTOPaM.

Hcnonb3oBaTh CKa/lIsspHOe NPOU3Be/IeHNe BEKTOPOB,
BBIBO/JUTh €r0 OCHOBHbIE CBOMCTBA.

BbruncisiTe CyMMYy, Pa3HOCTb U CKa/ISIpHOE MIPOU3Be/IeHHUe
BEKTOPOB B KOOp/JMHATaX.

IIpuMeHATH CKa/sIpHOe MPOKM3Be/jeHre [/ HaXOXKAeHUs
JJTUH U YTJIOB
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TIpYMeHeHre
[J151 HAXOXKIeHUst
[JIVH U YTJIOB.
Perienue 3agau
C TIOMOLL|BIO
BEKTOPOB.
IIpumenenue
BEKTOPOB [1JIs1
peleHus 3a1a4
[N7E151247

IlekapTOBbI KOOPAWHATHI
Ha MJIOCKOCTH

JJexkapToBbl
KOODZUHATBI TOUEK
Ha IJIOCKOCTH.
YpaBHeHUe NpSIMOi.
YpaBHeHue
OKPY>KHOCTH.
KoopayHaTel TOuek
riepeceyeHust
OKPY>KHOCTH

Y TIPSIMOM.

Metop KoopAuHAT
IIpYU peLleHun
reoMeTpUYeCcKUx
3a/1a4, NpakTUYeCKUx

33724

OcBauBaTh NOHATHE MPSMOYTOTBHOU CUCTEMBI
KOOP/IMHAT, 1eKapTOBbIX KOOPAUHAT TOUKHU.

BbIBOAUTH ypaBHeHUe MPSIMOM U OKPY>KHOCTH.
BbienaTh MOJHBIA KBaJpaT [i/1s1 HAXOXKJeHUS LieHTpa

Y paJiiyca OKPY>KHOCTH I10 ee YpaBHEHHUIO.

PemaTs 3a;auM Ha HaXOXKeHUe TOUeK

repeceveHys MPSIMbIX U OKPY>KHOCTEH C TIOMOLLBI0 MeTOo/a
KOOp/ZIMHAT.

Hcnonb30BaTh CBOWCTBA YII0BOr0 KO3((ULMEeHTa PSIMOU
TIPU peLleHnu 3aady, J/1s1 Orpe/ieIeHNs] pacIioyoKeHus
TIPSIMOU.

IIpuMeHATH KOOPAWHATHI MIPY PellleHNH

reoMeTpUYeCcKUX U NPaKTUUeCKUX 3a/ad,

JJ1s1 IOCTPOEHUsI MaTeMaTH4eCKUX MoJienen

peasibHBIX 3a/au («MeTOo/, KOOpAUHAT»).

Ilonb30BaThCs /1 MOCTPOEHUS U UCC/IeA0BAHUM
L[M(POBBIMU peCcypCaMH.
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| 3HAKOMHTBCH C HCTOPHeli Pa3BUTHs reOMeTpHH
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IIpaBuibHEBIE
MHOTOYT'OJ/IbHUKMU.
[1/TMiHa OKPY>KHOCTU

Y TI/I0Lab Kpyra.
Boeruncnenue mnonjagei

IIpaBunbHEBIE
MHOTOYT'OJ/IbHUKMU.
Yucso . [dnuHa
OKPY’>XHOCTH, LyTU
OKPY>KHOCTH.
Pagvannas mepa
yrJja.

[Tnowazae Kpyra,
CeKTopa, cerMeHTa

dopmy/IMpOBaTh OIpe/ie/ieHre TTPaBUIbHBIX
MHOT'OYT'O/IbHUKOB, HAX0/JUTh UX 3/IeMEeHTHI.
ITo1b30BaThCs TIOHATHEM [JIMHBI OKPY’KHOCTH, BBEJ|€eHHBIM
C IOMOLBIO NTPaBU/IbHBIX MHOTOYTO/IbHUKOB, OIIpe/ie/IATh
YMCJIO T, IJIMHY NyTY U paZjJMaHHyI0 Mepy yIia.
IlpoBoaMTH Mepexo/; OT pPalaHHOU Mephl yria

K I'PaZlyCHOM 1 Ha00O0pOT.

Onpepenars miomab Kpyra.

BeiBoauTh (hopmysibl (B rpaZlyCHOM M paJjuaHHON Mepe)
JJIsL JJIAH AYT, TJI0LaZield CeKTOPOB U CETMEHTOB.
BorunciaTe nonaad Guryp, BKIHOYAOLKX 3/1eMeHThI
OKDPY>KHOCTH (KpyTa).

HaxopauTsp riomay B 3a/ilauax peajbHOU >XU3HU

[IBIDKEHUS TI/IOCKOCTU

[ToHaTre o ABUKEHUU
TJIOCKOCTH.
[TapannenbHbIN
TIepeHocC, [OBOPOT
[Ipumenenue

TIPU pelleHuu 3a4au

Pa3bupaTh nprMepbl, WTIOCTPUPYIOLINEe TIOHATHS
JIBYDKEHUSI.

dopMy/IMpOBaTH OIpe/ie/ieHrs Mapasule/IbHOTO TlepeHoca,
MOBOPOTA Y OCEBOU CUMMETPUH.

BbIBOAUTH MX CBOKCTBA, HAXOJUTh HEIOJABUXHbIE
TOUKH.

HaxoauTb LIEHTPBI U OCU CUMMETPHUM NPOCTENIIINX
duryp.

IIpuMeHATD Napasie/bHbIN IepeHOC ¥ CUMMETPUIO
NPy pellleHry reoMeTpUUYecKux 3aziau (pa3duparb
MIpUMepBHI).

Hcnonb30Barhk /17151 TOCTPOEHUS U UCC/IeJOBaHUN
L[M(pPOBBIE peCypChbl
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[ToBTOpeHue, 06001IeHNe,
CHCTeMaTU3alus 3HaHUU

IToBTOpEHUE
OCHOBHBIX IMOHSTHUM

Y MEeTOZI0B KypCOB
7—9 KJ1accoB,
06006111eHue

Y CMCTeMaTHu3aLus
3”HaHuu. [IpocTenme
reoMeTpuJecKue
buUrypsl u ux
CcBOMCTBa. Mi3mepeHue
reoMeTpUYeCcKux
BeJINUKMH.
TpeyroysibHUKWU.
[TapasnnenbHbIe

Y TIeprieHVKY IS pPHbIe
TIpsiMbIe.
OKpYy>KHOCTb U KPYT.
['eomeTpuueckue
TOCTPOEHUS. YTJIbl

B OKPY’>KHOCTH.
BricanHbie

Y OIKMCaHHbIE
OKDY’KHOCTH
MHOTI'OyTOJIbHUKOB.
IIpsamas

Y OKPY>KHOCTB.

OnepupoBaTh NOHATUAMM: QUTYpPa, TOUKA, TIpsiMasi, yTroJ,
MHOTOYTO/TbHUK, PaBHOOEIpeHHBIN ¥ paBHOCTOPOHHUI
TPeyTO/bHUKH, MPSIMOYTOJIbHBIA TPeYyTO/IbHUK, Me[haHa,
OricceKkTprca U BICOTa TPeYTO/IbHUKA, Tapasiiesiorpamm,
poMO, IPSIMOYTOJILHUK, KBaZ[paT, Tparelusi; OKPY>KHOCTh,
KacaTesibHasl; paBeHCTBO U Tlofjobue duryp,
TPeYroJ/IbHUKOB; Tlapa/l/ie/lbHOCTb U TlepHeHAUKY/ISIPHOCTh
TIPSIMBIX, YTOJI MEXKY TPSIMbIMU, CUMMETPUSI
OTHOCUTE/TbHO TOUKU U TIPSIMOM; JIJIMHA, PaCCTOsIHUE,
BeJIMUMHA YIJ1a, T/I01a/b, IEPUMET].

Hcnonb3oBarh GopMyJibl: epuMeTpa U MIoLau
MHOTOYTO/TbHUKOB, JJIMHbI OKPY>KHOCTH U TIOIIA/IA KpyTa,
o0Bbema MpsIMOYTOTBHOTO TIapasijiesiernuriesia.
OnepupoBaTh NOHATUAMM: MIPSIMOYTO/IbHAsI CUCTEMa
KOOpZMHAT, BEKTOP; HCMO/Ib30BaTh 3T MOHATHUS

IJ1s1 TIpe/iCTaB/IeHus JAHHBIX U pellleHus 3a/layu, B TOM UuCJie
U3 [IPyTUX yueOHBIX TIPeIMETOB.

Pemath 3aiauM Ha OBTOPeHHE OCHOBHBIX TIOHSTUM,
WJUTIOCTPALIMIO CBsI3ei MeXX/ly pa3/IMuHbIMU YacTSIMU Kypca.
Bui0upaTh MeTo[ /1/1s1 pellieHus 3aau.

PemaTth 3aiauM 13 NOBCeJHEBHOMN XXU3HU
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YeTbIpexyro/IbHUKU.
BnmcaHnuble u
OIKCaHHbIe
YeTbIPEXYTOJIbHHAKH.
Teopema I[Tudaropa u
Hayvasa
TPUTOHOMETPHH.
Pertierue o0mmx
TPeyro/bHUKOB.
IIpaBuibHEBIE
MHOTOYTOJTbHUKH.
ITpeobpa3oBanus
TIJIOCKOCTH.
Newxenus. [Tomobue.
Cummetpus.
[1owmane.
Beruncrienuve
rioiazent. Ilnomjaam
MO00HBIX (UTYP.
[ekapToBbI
KOOp/JMHAaThl Ha
TJIOCKOCTH.

BekTopel

Ha TIJIOCKOCTH

OBIIEE KOJIMYECTBO
JACOB IIO ITPOI'PAMME

68
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TEMATHNYECKOE IVIAHUPOBAHUE
7 KIIACC

KomyecTBo yacoB JJIEKTPOHHBIe
Ne m/i HanmMeHoBaHMe pa3je/ioB U TeM K I (uudposBbie)
) nporpamMMsbI Bcero OH;POJ“’HH %aKT“quK"e obpa3oBare/bHbIE
e padoThI paboTbI
pecypchl
[TpocTeiiiive reomeTpuueckre GUTypbl U
1 HX CBOMCTBA. MI3MepeHue reoMeTprueCKUX 14 E:ffg;;féiggﬁf 415026
BeJIMUMH T ]
bubmoreka [IOK
2 Tpeyronenuky 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble TipsMble, CyMMa YIJI0B 14 1 bubmmoreka [IOK
TpeyroJbHUKa https://m.edsoo.ru/7f415e2e
4 OKpy’XHOCTB U Kpyr. ['eomeTpuueckue 14 1 bubnuoreka LIOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEHUE, 0600ITIEHNE 3HAHUI 4 1 E;IT;I;T:CI;;EES}; 415676
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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8 KITIACC

Ko/smmuecTBo yacoB JJIEKTPOHHBIe
Ne /i HaunmMeHoBaHMe pa3/ie/ioB U TeM K - (udposBbie)
) NporpamMMsbI Bcero O;Tpom’m’le paécmqecxu oOpa3oBaTe/bHBIE
padoThI e padoThI
pecypchl
i bubmmoreka LIOK
L HeTBIPEXYTOMLHHKH 12 ! https://m.edsoo.ru/7f417e18
Teopema dasneca 1 TeopemMa 0
2 MIPOTIOPLIMOHAIBHBIX OTPe3Kax, Moj00HbIe 15 1 E:ff;}fgfg;gﬁ};f 417018
TPEeYroJIbHUKH T -
[Tnoujage. HaxoxaeHue miolaziei
3 TPEyroJIbHUKOB ¥ MHOTOYT'O/IbHBIX (UTYP. 14 1 ngj}f;fg;gﬁ}; 417018
ITnoraay mofo6HbBIX GUTYD T ]
4 Teopema ITudaropa u Havana 10 1 bubmmoreka LIOK
TPUTCOHOMETPUH https://m.edsoo.ru/7f417e18
Yr7bl B OKPY>KHOCTU. BrivicaHHble 1
5 OTMKCaHHbIE YeThIPEXYTOJIbHUKHU. 13 1 bubmmoreka LIOK
KacaresnbHble K OKpY>KHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKDY’)KHOCTeM
o bubmmoreka LIOK
6 [ToBTOpEHME, 0000IIIEHNe 3HAHUT 4 1 hitps://m.edsoo.ru/7f417e18
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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9 KJ/TACC

KosinuecTBo yacos JJIeKTPOHHBbIEe
Ne /i HaumveHoBaHMe pa3/ie/ioB U TeM K - (yudppoBbie)
) NMporpamMMsbI Bcero O;'Tpom’m’le P ;KTquame oOpa3oBaTe/bHbIE
padoThI padoTsI pecypce
Tpuronometpusi. TeopeMbl KOCUHYCOB U bubmoreka IIOK
1 16 1
CHMHYCOB. PelieHve TpeyrojibHUKOB https://m.edsoo.ru/7f41a12c
[Tpeobpa3oBanue nogobusi. MeTpuueckue bubmoteka LIOK
2 10 1
COOTHOLIIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al12c
bubmoteka LJOK
3 BekTops 12 1 https://m.edsoo.ru/7f41al2c
4 [ ekapTOBbI KOOPJUHATHI HA TVIOCKOCTA 9 1 Bubmiorexa LJOK
p PA https://m.edsoo.ru/7f41al2c
1 .
;| pmmevorromen e | Buanioness LOK
py H ,ZLU pyra. https://m.edsoo.ru/7f41al2c
BriurcsieHne nuionaen
bubmoreka LJOK
6 JBIDKEHHA [I0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHUE, 0000IIIEHNE, CUCTEMATH3ALIUS 7 ’ bubnuoreka IIOK
3HaHUM https://m.edsoo.ru/7f41al12c
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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IIOYPOYHOE IVIAHNPOBAHUE

7 KIIACC
Ko/muecTBo yacos JJIEKTPOHHBIE
l:jn Tema ypoka Beero KontposibHblie | IIpakTuyecku fd[:;:EHlflﬂ I:g[?;ngZ;eeﬂbele
padoTsI e padoThI pecypeEI
1 gg::gfimne reoMeTpriecKue 1 https://m.edsoo.ru/cf37bc33
2 MHOroyro/bHUK, JOMaHast 1 https://m.edsoo.ru/7c44aba4
3 CMeskHbIe U BepTUKa/IbHbIe YIJIbI 1 https://m.edsoo.ru/6abb5328
4 CmexxHble ¥ BepTUKa/IbHbIe YIJIbI 1 https://m.edsoo.ru/5bafbef6
5) Cme)xHble ¥ BepTHUKa/IbHbIe YIJIbI 1 https://m.edsoo.ru/c4a576d8
6 CmexXHbIe ¥ BepTHUKa/IbHbIE YIJIbI 1 https://m.edsoo.ru/59f32be7
7 CMeskHbIe U BepTUKa/IbHbIe YIJIbI 1 https://m.edsoo.ru/b25ad662
8 CmexxHble ¥ BepTUKa/IbHbIe YIJIbI 1 https://m.edsoo.ru/7efd9f79
VI3mepeHye TMHEMHBIX U YTI0BBIX
9 BeJIMYMH, BbIYMC/IEHUEe OTPe3KOB U 1 https://m.edsoo.ru/31ef35ab
yTJIOB
Vi3mepeHue IMHEMHBIX U YTI0BBIX
10 BeJIMYMH, BbIUMC/IeHNe OTPe3KOB U 1 https://m.edsoo.ru/d3138a15
yTJIOB
V3mMepeHue TMHEMHBIX U YTJIOBBIX
11 BeJINUUH, BEIYUC/IEHHEe OTPe3KOB U 1 https://m.edsoo.ru/7228de75
yIJIOB
12 Vsviepere TMHEHHbLIX 1 YTI0BbIX 1 https://m.edsoo.ru/26388283
BeJIMUMH, BbIUKC/IeHVe OTPe3KOB U




YIJIOB

[TepumeTp u TIOIIAb GUTYD,

13 COCTaBJIEHHBIX U3 https://m.edsoo.ru/313f3af6
MIPSIMOYTOJTbHUKOB
[TepuMeTp U uioIab GUTYD,

14 COCTaBJ/IEHHBIX U3 https://m.edsoo.ru/68567544
MIPSIMOYT O/TbHUKOB
[ToHsiTHe O paBHBIX TPeyroJibHUKaX

15 Y [TepBUYHbIe MIpe/CTaBJIeHUs O https://m.edsoo.ru/6543f8e6
paBHBIX (pUrypax
Tpu nipy3HaKa paBeHCTBa

16 pHTIp P https://m.edsoo.ru/662f4758
TPEeYro/JIbHUKOB
Tpu nipy3HaKa paBeHCTBa

17 puTIp P https://m.edsoo.ru/a56dafee
TPEeYroJIbHUKOB
Tpu nmpy3HaKa paBeHCTBa

18 pHTp P https://m.eds00.ru/8c898d59
TPeyrobHUKOB
T 3HaKa paBeHCTBa

19 PH TIpH3HAKA PABEHCTE https://m.edsoo.ru/d7bafal?
TPeyroJbHUKOB
Tpu npr3HaKa paBeHCTBa

20 pHTIp P https://m.edsoo.ru/2a9887a8
TPeYro/JIbHUKOB
Tpu ripy3HaKa paBeHCTBa

21 pHTIp p https://m.edsoo.ru/9bb24429
TPEeYro/JIbHUKOB
ITpusHaku paBeHCTBaA

22 P P https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
IIpn3Haku paBeHCTBa

23 P P https://m.edsoo.ru/6838bd37
MIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

24 CBOWCTBO Me/jaHbI https://m.edsoo.ru/feba2371
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MPsIMOYTOJILHOT'O TPEYTO/IbHUKA,
MPOBeEHHON K TUIOTeHY3e

CBOMCTBO Me/IMaHbI

25 MPSAMOYT'0JIbHOT'O TPeYrOJIbHUKA, 1 https://m.edsoo.ru/e77e5{76
MPOBeIEHHOU K TUIOTeHY3e
PaBHOOenpeHHbIe U
26 AP 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHUE TPEYTrOJIbHUKH
[Tpu3HaKu U CBOUCTBA
27 P 1 https://m.edsoo.ru/daf99266
paBHOOEIPEHHOTO TPeyTrobHUKA
ITpu3HaKu U CBOMCTBA
28 P 1 https://m.edsoo.ru/3c498aal
pPaBHOOEPEHHOT0 TPEYTro/IbHUKA
ITpu3HaKu U CBOMCTBA
29 P 1 https://m.edsoo.ru/4a4597ba
PaBHOOEPEHHOT0 TPEYTobHUKA
30 HepaBseHctBa B reomeTtpuu 1 https://m.edsoo.ru/5¢23c39d
31 HepaBeHcTBa B reomeTpuu 1 https://m.edsoo.ru/61bb5b87
32 HepageHcTBa B reomeTpuu 1 https://m.edsoo.ru/77e15319
33 HepaseHcTtBa B reomeTpuu 1 https://m.edsoo.ru/2a12d145
ITpssMOYTO/ILHEIN TPEYTroJALHUK C
34 P y pey 1 https://m.edsoo.ru/cba738df
yriioMm B 30°
ITpssMOYTO/MLHEINA TPEYroJALHUK C
35 P y pey 1 https://m.edsoo.ru/79577c87
yryiom B 30°
KouTposnsHas pabora o Teme
36 N P P R 1 https://m.edsoo.ru/985d6b47
TpeyronbHUKU
IlapannenbHble TIpSIMbIe, UX
37 PU P 1 https://m.edsoo.ru/e7alac2d
CBOUCTBA
38 [Tareiii moctynat EBkinga 1 https://m.edso00.1ru/82915793
39 Hakpecrt nexariue, 1 https://m.edsoo.ru/f8a72ef6
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COOTBETCTBEHHbIE 1
OJJHOCTOPOHHUE YTJIbl,
oOpa3oBaHHbIe TP TTepeceueHn
Trapa’uie/ibHbIX MPSIMbIX CeKyILeit

40

Hakpecr nexarue,
COOTBETCTBEHHbIE U
OZIHOCTOPOHHUE YTJIbl,
oOpa3oBaHHbIe TP TTepeceueHn
Trapasiie/ibHbIX NPSIMbIX CeKyIllen

https://m.edsoo.ru/fd45766f

41

Hakpecr nexarue,
COOTBETCTBEHHbIE U
OJJHOCTOPOHHME YTJIBI,
oOpa3oBaHHbIe TP TTepeceueHn
Trapasiie/IbHbIX NPSMBIX CeKyIllel

https://m.edsoo.ru/9bfba414

42

HaxkpecT nexainue,
COOTBETCTBEHHbIE U
OZHOCTOPOHHUE YTJIbl,
oOpa3oBaHHbIe TTPY TTepeCeYeHuH
rapasijieJibHbIX MPSIMBIX CEeKYIlen

https://m.edsoo.ru/dcf58e2c

43

HakpecT nexarnue,
COOTBETCTBEHHbIE U
OZIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIe TTPY TTepeCceYeHur
rapasijie/ibHbIX MPSIMBIX CEeKyIlen

https://m.edsoo.ru/2a5b246¢

44

[Tpu3HaK napasnienbHOCTH TIPSIMBIX
yepe3 paBeHCTBO PaCCTOSTHUM OT
TOUEK O/[HOM MPSIMOU /10 BTOPOH
TIpSIMOM

https://m.eds00.ru/6942f486

45

[Tpu3Hak napasiebHOCTH MPSIMbIX

https://m.edso0.ru/929568fa
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yepe3 paBeHCTBO PACCTOSIHUM OT
TOUEeK OJIHOM MPSIMOU [10 BTOPOM
NIpSIMOM

46 CyMma yrJIoB TpeyroJjibHuKa 1 https://m.edsoo.ru/caa59a87

47 CyMma yrJIOB TpeyroJjibHuKa 1 https://m.edsoo.ru/f71b17d3

48 BrerHue yriibl TpeyrojbHUKa 1 https://m.edsoo.ru/b9223191

49 BHelHue yriibsl TpeyroibHUKa 1 https://m.edsoo.ru/99eb2824
KonTtposnrHast pabora mo Teme

50 "[lapasniesibHble NpsAMbIe, CyMMa 1 https://m.edsoo.ru/9917da72
YIJIOB TPeyrojibHUKa"

51 ZI;[:Z};TE;CTL’ XOPAGL I AUAMETD, HX 1 https://m.edsoo.ru/64e76d1c

52 KacarenbHasi K OKpY>KHOCTH 1 https://m.edsoo.ru/b7ee8e8a

53 OKpY’>KHOCTb, BITMCAHHAs B YroJl 1 https://m.edsoo.ru/ffcae611

54 OKpY’KHOCTb, BIIMCaHHAs B YroJl 1 https://m.edsoo.ru/98bbdffd

55 io,qu{{:l(e 0 IMT, mpumetieriue & 1 https://m.edsoo.ru/7aef28db

56 Honsue o I'MT, npimereriite & 1 https://m.edsoo.ru/1ca18372
3a/auax
buccekrpuca v cepelMHHBIN

57 TepIieHUKY/IAp Kak 1 https://m.edsoo.ru/ef76e82b
reoMeTpryecKre MecTa ToYeK

58 OKPYIKHOCTE, OMHCAHHA KOO 1 https://m.edsoo.ru/564f6fce
TpeyroJibHUKa

59 OKPYHOCT, OMHCAHHAsT OKOI0 1 https://m.eds00.ru/99523196
TpeyroJibHUKa

60 OKpY>KHOCTb, BIIMCAHHAas B 1 https://m.edsoo.ru/3351964c
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TPeyroJbHUK

Opr)KHOCTL, BIIMICAHHAs B

61 1 https://m.edsoo.ru/76e866c4
TPEeYroJIbHUK

62 Hlpocrettiite 3azati Ha 1 https://m.edsoo.ru/263dba7c
IIOCTPOeHre

63 IlpocreHtiite 3anai Ha 1 https://m.edsoo.ru/f21fccfb
MOCTpOeHre
KonTtposnbHast pabora o Teme

64 "OKpPY’>KHOCTb Y KpYT. 1 https://m.edsoo.ru/1e2edc15
I'eomeTprueckue rocrpoeHus"
[ToBTOpEHUe 1 0000IIeHHe 3HAHUH

65 OCHOBHBIX TIOHSITUM U METO/IOB 1 https://m.edsoo.ru/ec47a89¢
Kypca 7 Kjacca

66 WToroBasi KOHTpO/IbHAsE paboTa 1 https://m.edsoo.ru/594ee3f8
[ToBTOpeHMe U 060011[eHIe 3HAHUM

67 OCHOBHBIX TTOHSITUM U METO/IOB 1 https://m.edsoo.ru/86b3725a
Kypca 7 Kjacca
[ToBTOpeHue 1 060011[eHIe 3HAHUIM

68 OCHOBHBIX TTOHSITUM U METO/IOB 1 https://m.edsoo.ru/49aed132
Kypca 7 Kjacca

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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8 KITIACC

KomuecTBo yacos JJIeKTPOHHBbIEe
Ne Jdata nudpoBbIe
Tema ypoka KontposibHble | IIpakTHyecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
padoTsI e padoThI
pecypchl

[Tapannenorpamm, ero NpUsHaky u

1 pu P P 1 https://m.edsoo.ru/f9b299d8
CBOICTBA
ITapannenorpaMmM, ero Npu3Haku 1

2 pu P p 1 https://m.edsoo.ru/dddcdd25
CBOMCTBA
ITapannenorpamm, ero rpu3Haku U

3 pv P P 1 https://m.edsoo.ru/77fd6d1d
CBOMCTBA
YacTHele cyuyau rnapasiesiorpaMMoB

4 (TpsiMOYTOJ/TBHUK, POMO, KBazpar), ux 1 https://m.edsoo.ru/94c93461
TIPU3HAKW U CBOWCTBA
YacTHble ciyyau rnapassiesorpaMMoB

5 (IpsIMOYTOJTBHUK, POMO, KBaJpar), UxX 1 https://m.eds00.ru/51911786
TPU3HAKY Y CBOMCTBA
YacTHble ciyyau napasiesorpaMMoB

6 (MpsSIMOYTOJTLHUK, POMO, KBa/IpaT), UX 1 https://m.edsoo0.ru/27256434
TIPU3HAKW U CBOMCTBA

7 Tpanenus 1 https://m.edsoo.ru/8ef16498
PaBHOOOKast ¥ IPSIMOYTOJIbHAsT

8 PAMOY 1 https://m.edsoo.ru/1b7b3ea8
TparneLuu
PaBHOOOKast ¥ IPSIMOYTOJIbHAsT

9 pAMOY 1 https://m.edsoo.ru/be3cc4dc
TpaneLuu

10 Merto/, yaBOeHYs MeuaHbl 1 https://m.edsoo.ru/987cb6e8
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11 LlenTpanbHast CUMMeTpUs 1 https://m.edsoo.ru/9fb2aace
KonTtponbHas pabora o teme
12 R P R P " 1 https://m.edsoo.ru/144684c5
UeTbIpEXyroJbHUKU
Teopema dasneca u Teopema 0
13 P peM 1 https://m.edsoo.ru/1f164baa
TMIPOITOPLIMOHA/IBHBIX OTpe3Kax
14 CpeHsisi TMHUSA TPeyroJibHUKa 1 https://m.edsoo.ru/5caa551b
15 CpefiHsst MUHYSA TPeyroJibHUKA 1 https://m.edsoo.ru/27335f97
16 Tparerus, eé cpefHss JIMHUA 1 https://m.edsoo.ru/e4935643
17 Tpameuus, eé cpenHss TUHUS 1 https://m.edsoo.ru/43c7b651
18 [IponiopijioHabHbIE OTPe3KU 1 https://m.edsoo.ru/4d3cd568
19 [IporoprioHanbHbIe OTPe3KU 1 https://m.edsoo.ru/537cf2b8
20 [leHTp Macc B TpeyroJyibHUKe 1 https://m.edsoo.ru/5cfd32c4
21 [TooOHbBIE TPEYTOIEHUKH 1 https://m.edsoo.ru/de9d4£1f
Tpu ripu3Haka mog06us
22 prTp A 1 https://m.edsoo.ru/3d9d8817
TPeyroJIbHUKOB
Tpu npr3HaKa nozoous
23 purp A 1 https://m.edsoo.ru/65d233dd
TPeYroJIbHUKOB
Tpu npr3HakKa nozoous
24 pump A 1 https://m.edsoo.ru/2ab3b872
TPEYrOJIbHUKOB
Tpu npr3HaKa nozoous
25 punp A 1 https://m.edsoo.ru/a87287f2
TPeYrOJIbHUKOB
[TpumeHeHue o006 eliie
26 P AODHA TIpH pELLIErH 1 https://m.edsoo.ru/4a8cbfdf
NpaKTUYeCKUX 3a/au
KoHTposbHast paboTa 1o Teme
27 . P P 1 https://m.edsoo.ru/f5573351
[Mo06HbIE TPEYTOMBHUKH"
28 CaoiicTBa ruioraze 1 https://m.edsoo.ru/dcec5b8¢
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reoMeTpuuecKux ¢uryp

dopmyibl AJ1s TI0LIa U

29 https://m.edsoo.ru/b91f44ea
TpPeyroJIbHUKA, Napasiesorpamma
@®o o1,

30 PMYJIb! AT TIOMaAHn https://m.edsoo.ru/d58d8422
TpeyroJibHUKa, MapasiieaorpaMmma
@opMyJibl A1 TUIOLAaAN

31 Pyl A tHaA https://m.edsoo.ru/d1c6cf5b
TpeyroJibHUKa, rnapasiieaorpaMmma
DopmyJIbl /1 TUI0LaA

32 PMY/IBL A tHaA https://m.edsoo.ru/958e8498
TpeyroJibHUKa, rapasiiesorpaMmma
DopMyJIbI A1 TUIOIIAIA

33 PMYJIELA tHaA https://m.edsoo.ru/2e5a5e9d
TpeyroJibHUKa, rapasiieaorpaMmma
BoiunciieHue mioniaziei cio

34 SHHFCIEHHE IOMAAEH CHIOKHRE https://m.edsoo.ru/c19ff29¢
uryp
H N

35 JIOLLAAH UIYp Ha KIeTHaTON https://m.edsoo.ru/c67fd599
Oymare

36 [Tnowmazu nogo06HBIX GUryp https://m.edsoo.ru/dcle162f

37 [Tnomaay mogo6HbIX GUryp https://m.edsoo.ru/1b83b7d3
3ajauu C nmpa ec

38 ATH C TPAKTHACCKIM https://m.edsoo.ru/7a6abeed
coZiep>kaHueM
3

39 BAATH € TIDARTHHECKHIM https://m.edsoo.ru/e1fab379
CoZlep’KaHueM
P

40 CILEHHE 3aAdT CUHOMOmb}o Merona https://m.edsoo.ru/f8fbc711
BCIIOMOTaTe/IbHOU MUI0Lau
KoHTponbHas paboTa o Teme

41 " P R P https://m.edsoo.ru/4247ccd7
[Tnowazns
Teopema IIugaropa u eé

42 pema [THcparopa 1 https://m.edsoo.ru/1de9988f

TIpUMeHeHHe
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Teopema ITudaropa u eé

43 https://m.edsoo.ru/e8c9529b
TpUMEeHeHUe
Teopema IIudaropa u eé

44 p (barop https://m.edsoo.ru/da7f91dc
TpUMeHeHHe
Teopema IIudaropa u eé

45 P (barop https://m.edsoo.ru/6a4fd62b
TpYMeHeHue
Teopema IIudaropa u eé

46 P (barop https://m.edsoo.ru/398e21a6
TIpUMeHeHue
OrnpesiesieHre TPUTOHOMETPUUECKUX
(GbyHKLMIA ocTporo yria

47 NIPSAMOYT'0JIbHOT'O TPEYrO/IbHUKA, https://m.edsoo.ru/5f57859b
TPUTOHOMEeTPUYeCKre COOTHOIIeHUS
B MPSIMOYTO/IbHOM TPeYyTO/IbHUKE
OCHOBHO€E TPUTOHOMETPHUUYeCKOoe

48 P P https://m.edsoo.ru/3a89df6a
TOXK]€CTBO
OcCHOBHOE TPUTOHOMETPUUECKOe

49 p P https://m.edsoo.ru/12127fcl
TOX/]€CTBO
OcHOBHOEe TPUTOHOMeTpUUeckKoe

50 p P https://m.edso0.ru/15d3c665
TOX/1IeCTBO

51 KonTponbHast paboTa 1o Teme
"Teopema ITucdaropa u Hauana https://m.edsoo.ru/22adb816
TPUTOHOMETPUU"
BrmcaHHbIe U LIeHTpaIbHBIE VIJIH,

52 HEHTP = y . https://m.edsoo.ru/83f3el4d
YToJ1 MeX/y KacaTe/IbHOM U XOp/oH
BrmcadHbIe ¥ LIeHTpaIbHBIe VIJIH,

53 HEHTP . y . https://m.edsoo.ru/49a5642c
YTOJ1 MeX/y KacaTe/IbHOM U XOp/0oHr
BrmcaHHbIe U 1leHTPa/IbHbBIE VIJIbI,

54 HEHTp Y https://m.edsoo.ru/bec6aabe

YTOJ1 MEX/y KacaTe/bHOM U XOpA0oH
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55

Yribl MeXAY XOpAamMu U CEeKYIIUMU

https://m.edsoo.ru/d25ba946

56

YT/ibl MEXAY XOpJaMH U CeKyLUMU

https://m.edsoo.ru/85bb8b6e

57

BrivicaHHbIe ¥ OruMCcaHHbIe
YeThIPEXYTOIbHUKH, UX IMPHU3HAKH U
CBOUCTBa

https://m.edsoo.ru/72d2d56¢

58

BouicadHbIie ¥ ONUCaHHBIe
YeTbIPEXYTO/ILHUKU, UX TIPU3HAKU U
CBOMCTBa

https://m.edsoo.ru/5d95fale

59

BoucadHbIe ¥ OMUCAHHBIE
YeTbIPEXYTO/IbHUKU, WX TIPU3HAKU U
CBOMCTBA

https://m.edsoo.ru/857c578b

60

[TpMeHeHVie CBOMCTB BIMCAHHBIX U
OIMCaHHBIX YeThIPEXYr0JbHUKOB NPU
pelleHNr reOMeTpUYeCKUX 3a7au

https://m.edsoo.ru/c753c21a

61

[TprMeHeHre CBOMCTB BNHUCAHHBIX U
OTMCAHHBIX YeThIPEXYT0JbHUKOB NIPU
pelleHny reOMeTpUUYeCKHX 3a/iau

https://m.edsoo.ru/77caflad

62

BsaumHoe pacriosnioykeHue AByX
OKPY>KHOCTeH, 0011[1ie KacaTenbHble

https://m.edsoo.ru/22357ffa

63

Kacanue okpy»kHOCTe#

https://m.edsoo.ru/9ddff952

64

KoHTposnbHast pabora no Teme "YTJibl
B OKPY>KHOCTU. BricaHHblie 1
OMUCaHHbIE YEThIPeXYTOIbHUKU"

https://m.edsoo.ru/f319755d

65

[ToBTOpPEHWE OCHOBHBIX MOHATUU U
MeTO/I0B KypCOB 7 U 8 KJ1acCOB,
000011IeHre 3HaHUH

https://m.edsoo.ru/2359e41e

66

[ToBTOpEHME OCHOBHBIX ITOHATUU U
MeTO/IOB KypCOB 7 1 8 KJIacCOB,

https://m.edsoo.ru/73d61fd9

42



0000111eHre 3HAHUH

67 VToroeast KOHTpoJIbHasi paboTa 1 https://m.edsoo.ru/7482fa88
[ToBTOpEHWE OCHOBHBIX MOHATHH U
68 MEeTO/IOB KYPCOB 7 1 8 K/1acCOB, 1 https://m.edsoo.ru/e464967b
0000111eHre 3HAHWH
OBLIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KJ/TACC

KonnyecTBo yacos JJIeKTPOHHBIE
Ne ara nudpoBsbIe
Tema ypokKa KontposibHble | IIpakTHyecku A p
n/n Bcero u3yueHusi | oOpa3oBaTe/bHbIE
padoTsI e padoThI
pecypchl
OrnipesiesieHre TPUTOHOME ec
1 ped . PUFOHOMETPHHECIX 1 https://m.edsoo.ru/b3c64e7c
¢ynkuwmii yrios ot 0° 1o 180°
2 ®opMmyJibl IpUBeIeHUs 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema KOCMHYCOB 1 https://m.edsoo.ru/69c32eb3
5 Teopema KOCMHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema CHHYCOB 1 https://m.edsoo.ru/e91ba449
7 Teopema crHyCOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema crHyCOB 1 https://m.edsoo.ru/67e612c1
HaxoxjeHuve [1MH CTOPOH U
9 A 7 P 1 https://m.edsoo.ru/8bcf3969
BeJIMUMH YTJIOB TPEYTO/IbHUKOB
10 Perienue TpeyroibHUKOB 1 https://m.edsoo.ru/2f985b58
11 PelieHvie TpeyrosbHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pelienune TpeyroibHUKOB 1 https://m.edsoo.ru/9e4e293d
13 PelieHue TpeyroibHUKOB 1 https://m.edsoo.ru/9557249d
[IpakTHUeckoe NpYMeHeHVe TeopeM
14 P P P 1 https://m.edsoo.ru/bdc72cb1
CHMHYCOB U KOCUHYCOB
[TpakTHUeckoe NprMeHeHue TeopeM
15 P P P 1 https://m.edsoo.ru/7197fb99
CHHYCOB U KOCHHYCOB
16 KonrposnbHas paboTa o Teme 1 1 https://m.edsoo.ru/e784c943




"PellieHrie TpeyrosbHUKOB"

17

[TonHsiTHe 0 MpeoOpa30BaHHUHM TOL00HS

https://m.edsoo.ru/ebf9323e

18

CoOTBeTCTBEHHBIE 3/IEMEHThI
1oI00HLIX UTyp

https://m.edsoo.ru/b6c9917d

19

CooTBeTCTBEeHHbIE 3/IeMeHThI
noJj00HBIX Uryp

https://m.edsoo.ru/15a8fba3

20

Teopema o TIpov3Be/IeHUH OTPe3KOB
XOp/, TeOpeMa 0 MPOU3BeJeHn!
OTPEe3KOB CeKYIIHX, TeopeMa 0
KBaZipaTe KacaTe/bHON

https://m.edsoo.ru/e4ed2d8e

21

TeopeMa 0 mipousBeieHUY OTPE3KOB
XOpZ, TeopeMa O NIpOor3Be/leHNnr
OTPE3KOB CeKYIINX, TeOpeMa 0
KBa/lpaTe KacaTe/JbHOU

https://m.edsoo.ru/f22f5b5f

22

TeopeMa 0 pou3Be/leHUN OTPe3KOB
XOpJi, TeopeMa O Mpou3Be/leHUU
OTpPe3KOB CeKyll[1X, TeopeMa O
KBa/lpaTe KacaTe/JbHOU

https://m.edsoo.ru/834b9462

23

IIpumeHeHre TeOpeM B PellleHUuH
reoMeTpUYeCKUX 3a/jau

https://m.edsoo.ru/1c13d2d7

24

IIpumeHeHue TeopeM B pellieHur
reoMeTpUYeCKUX 3a/ja4y

https://m.edsoo.ru/17b7b4d4

25

HPI/IMEHEHI/IG TeOpeM B pellieHUH
reoOMeTpuiYeCKux 3dja4

https://m.edsoo.ru/af72d448

26

KonTposbHast paboTa 1o Teme
"TIpeobpa3oBaHue ogo0OwsI.
MeTpuueckre COOTHOILIEHHS B
OKpY’>KHOCTH"

https://m.edsoo.ru/da5138ee
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OrnpeziesieHrie BEKTOPOB.

27 dusnyecku U reoMeTpUIeCcKun https://m.edsoo.ru/53a4c485
CMBICJI BEKTOPOB
Cro)keHre U BbIUUTaHKEe BEKTOPOB,

28 P https://m.edsoo.ru/d5c7dc9e
YMHOXXeHHe BeKTOpa Ha UMCJI0
CriokeHre U BbIUUTaHVE BEKTOPOB,

29 P https://m.edsoo.ru/5fc8e3ef
YMHOXXeHHEe BeKTOpa Ha UHCJIo
CriokeHrie U BbIUUTaHWE BEKTOPOB,

30 P https://m.edsoo.ru/b66195d4
YMHO>KeHHe BEKTOpa Ha UMCJIio
Pa3znoxxeHue BekTopa o ABym

31 P ABY https://m.edsoo.ru/d57fedf3
HEeKOJIJTMHeapHbIM BeKTOpaM

32 Koopaunats! BekTOpa https://m.edsoo.ru/393e5532

33 CxkansipHOe Npon3Be/ileHre BEKTOPOB,
ero rpyMeHeHue [/ HaX0XeHUs https://m.edsoo.ru/4c2c7ae3
JUTUH U YTJIOB

34 CkasisipHOe TIpou3Be/ieHre BEKTOPOB,
ero rnpuMeHeHue /19 HaXO0XK/IeHUs https://m.edsoo.ru/6e5f3e8d
JUIUH U YTJIOB
Perienue 3azau ¢ moMorpro

35 & n https://m.edsoo.ru/7788ed68
BEKTOPOB
Perienue 3azau ¢ moMmorpr0

36 A n https://m.edsoo.ru/b1d59d28
BEKTOPOB
[IpyMeHeHre BEKTOPOB /151 peLleHust

37 P POB AZA D https://m.edsoo.ru/8faeee39
3afau GU3UKU
KonTponbHast paboTa 1o Teme

38 . P R P https://m.edsoo.ru/181256¢b

BexkTopsl
39 LekapToBbI KOOpAWHATHLI TOUEK Ha https://m.edsoo.ru/6a4cbb6a
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ITIJIOCKOCTH

40 YpaBHeHHe TIpIMOM 1 https://m.edsoo.ru/cd67f435
41 YpaBHeHue TIpsiMOit 1 https://m.edsoo.ru/c2723581
42 YpaBHeHHe OKpPY>KHOCTH 1 https://m.edsoo.ru/d858d33e
43 i(li););)iilsiizlI:(;‘;ZI;[HOEIPECEHEHI/IH 1 https://m.edsoo.ru/76b1be7d
MeTton KOOpAUHAT NPU pelleHnn
44 reoMeTpuyecKux 3ajady, 1 https://m.edsoo.ru/2fc365c5
MpaKTUYeCKUX 3a/iau
MeTtop KOOpAUHAT NPHU pelleHun
45 reoMeTpUYeCKHX 3ajad, 1 https://m.edsoo.ru/e12ca595
MpaKTUYeCKUX 3a/au
MeTtop KOOpAUHAT MPY pelleHun
46 reoMeTpUYeCcKux 3ajadu, 1 https://m.edsoo.ru/cdca5a96
NpaKkTUYeCKUX 3a/au
KontponbHast pabora o Teme
47 " [lekapTOBBI KOOPAUHATHI Ha 1 https://m.edsoo.ru/e254eff4
IIJIOCKOCTH"
48 TlpaBH/IbHbie MHOTOYOMbHIKIL, 1 https://m.edsoo.ru/5733b6{2
BBIUMCJ/IEHHE UX 3JIeMEeHTOB
49 Yucso m. [IvHa OKpY>XKHOCTH 1 https://m.edsoo.ru/e4371f68
50 Uucsno n. [InHa OKpY>KHOCTH 1 https://m.edsoo.ru/a53cddfa
51 [mvHa [yrv OKpY>KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Papnannas mepa yria 1 https://m.edsoo.ru/d885149f
53 [Inomaze Kpyra, cekropa, cerMeHTa 1 https://m.edso0.ru/984c824c
54 [Inomazae Kpyra, cekropa, CerMeHTa 1 https://m.edsoo.ru/729f9dda
55 [Inowanae Kpyra, ceKTopa, cermMmeHTa 1 https://m.edsoo.ru/f76de8ab
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56

ITonsTue o JABMDKeHHH ITJIOCKOCTH

https://m.edsoo.ru/376d67dd

57

[Maparnie/bHbIN TIepeHOC, TTOBOPOT

https://m.edsoo.ru/5e85661a

58

[MaparniesibHbIN TIepeHoC, ITOBOPOT

https://m.edso0.ru/94431449

59

[MapannenbHbIN IEPEHOC, IOBOPOT

https://m.edsoo.ru/2balc265

60

[MapannenbHbIN IEPEHOC, TIOBOPOT

e L

https://m.edsoo.ru/af48c48e

61

[TpuMmeHeHue ABW>KEHUMN TIPU
pellieHuH 3aau

https://m.edsoo.ru/ff7d8897

62

KonTponbHast paboTa 1o Temam
"IIpaBuibHBIE MHOTOYT OJIBHUKMU.
OKpy>XHOCTb. IBM>KEHHUS TIJIOCKOCTH"

https://m.edsoo.ru/eleBaela

63

[TorTOpeHue, 0600611eHNE,
CcUCTeMaTH3alys 3HaHui. M3MepeHue
reoMeTPUUYECKHX BeJIMUMH.
TpeyronbHUKU

https://m.edsoo.ru/72edal63

64

[ToBTOpEHUE, 0600ITIEHNE,
CUCTeMaTU3aLMs 3SHAHWH.
[TapannencHbie U
TIepIeH/MKY/ISPHbIe TIPSIMbIE

https://m.eds00.ru/92569f1e

65

[ToBTOpEHUE, 0600ITIEHNE,
CHCTeMaTH3al[1s 3HaHUH.
OKpY’>KHOCTb U KPYT.
CeoMeTprueCKKe TIOCTPOeHHS. YTIb
B OKPY)>KHOCTH

https://m.edsoo.ru/f15718de

66

[ToBTOpEHUE, 0600ITIEHNE,
CHCTeMaTH3al[is 3HaHWK. BrircaHHbIe
Y OTMCaHHbIe OKPY)KHOCTH
MHOT'OYTOJIbHUKOB

https://m.edsoo.ru/5b4988db

67

VToroBasi KOHTpO/IbHAsI paboTa

https://m.edsoo.ru/f9e5a2db
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68

[ToBTOpeHue, 06001IeHNE,
CcUCTeMaTH3aLus 3HaHUU

https://m.edsoo.ru/2346d284

OBHIEE KO/IMYECTBO YACOB I10

I[TPOI'PAMME

68
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TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOMU OBPA30OBATEJ/IbHOM ITPOT'PAMMObI

7 KITIACC
Kopg, .
IIpoBepsiemble npeAMeTHBIE pe3y/IbTaTbl 0CBOEHHS OCHOBHOU
TIPOBREPHEMOTO 00pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJ/bTarTa
6 ['eomeTpus
Pacrio3HaBaTh M3y4yeHHbIe reoMeTpuueckre (Urypsl, OornpeensTb UX
B3aMMHOEe PpacriojioykeHWe, H300pakaTb TreoMeTpruyeckue ¢GUryphl,
6.1 BBITIOJIHATE YepTeXXU [0 YC/IOBUIO 3a/auu. V3MepsTh /MHeNHble U
yIJIOBble BeJIMUMHBI. PelaTh 3a/lauM Ha BbIUKC/IEHNWE [I/IUH OTPE3KOB U
BeJIMYMH YTJIOB
Henats rpy0Oyt0 OLIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMUMH IMPEJMETOB B
6.2 peanbHOM >KM3HM, pa3MepoB TIPUPOJAHBLIX 00BeKToB. Pa3nuuartb
pa3Mepsbl 3TUX 00BEKTOB IO TIOPSJKY BeTUUHHbI
6.3 CTpouTh UuepTeky K TeOMeTPUYECKUM 3ajauam
[Tosb30BaTHCS IPU3HAKAMU PaBeHCTBA TPEYrOJIbHUKOB, UCIIO/Ib30BaTh
6.4 TIPM3HAKKW U CBOWCTBA PaBHOOE/IPEHHBIX TPEYTOJIbHUKOB TIPU PelleHU
3aja4
6 ITpoBoguTb,  JIOTMUYECKHWe  pacCyX[eHus C  UCIO/b30BaHUeM
' reoMeTpUUYeCKHUX TeopeM
[Tonb30BaThCs NpU3HaKaMu paBeHCTBa MPSIMOYTOJIbHBIX
6.6 TPeyroJibHUKOB, CBOMCTBOM Me/laHbl, MPOBeAEHHOW K T'MIIOTEeHy3e
NIPSIMOYTO/IBHOTO TPeYTO/IbHUKA, B pellleHnH TeOMeTpUYeCcKUX 3a/ia4y
Onpefenars napasienbHOCTb MPSIMBIX C MOMOLBIO YIJIOB, KOTOpbIE
6.7 obpasyer ¢ HUMM cekyiasi. OnpesenaTh MapaaienbHOCTb MPSIMBIX C
' TOMOILIBI0 PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOM [0 TOUeK
JIpyrou npsiMou
6.8 PeriaTh 3a/1auu Ha KjleTuaToi bymare
6.9 [TpoBOAUTHL BBIYMC/IEHUS M HAXOAWUTh YWUC/IOBble U OyKBEHHbIe

3HAUYeHUA VYIJVIOB B TeOMeTPUUYECKHMX 3d/id4aX C MCI0Jb30BdHHEM




CyMMbI YTJIOB TPEYTrOJIbHUKOB W MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB,
o0Opa3oBaHHBIX TIPH T[€peceYeHWd [ByX TMapaiyie/bHbIX TIPSIMBIX

CEKYH_[eI‘/JI. Peitiath MPpaKTUUYECKHUE 3a1d41 Ha HAXOXXAEHWE YI'JIOB

BJ'Ia,[LETL TIOHATHEM reoMeTpuyeckoro MecCTa TOUeK. YmeTb

6.10 oripeie/iATh OMCCEKTPUCY yraa W CepeAVHHBbIA TepreHJUKY/sip K
OTpe3Ky Kak reoMeTpUuecKre MecTa TOUeK
®opMynMpoBaTh OMpeJeneHus1 OKPY>XHOCTU M Kpyra, XOpAbl |
6.11 JiaMeTpa OKDY)KHOCTH, TI0JIb30BaThbCsli MX CBOWCTBAMH. YMeTb
TIPUMEHSTh 3TH CBOMCTBA TPU PeLleHNH 3aau
BnaseTs moOHATHMEM ONMMCAHHOM OKOJIO TPEeYroJIbHMKA OKPY)XKHOCTH,
yMeTb HaxoiuTb eé ueHTp. [lonb3oBatbcs (hakTaMd O TOM, UTO
6.12 OWCCEeKTPUCHI YTJIOB TPEYroJbHUKA MepeceKaroTcs B OHOW TOUKe, U O
TOM, UYTO CepeJUHHble MepreHAUKY/spbl K CTOPOHaM TpeyroJibHHUKa
riepeceKaroTCsl B OIHOM TOUKe
Bnajers TOHSATWEM KacaTelbHOW K OKDY)KHOCTH, TO/Ib30BaThCs
6.13 TeopeMOM O TIeprneHAUKY/ISIPHOCTA KacaTeJlbHOM U pajuyca,
MPOBEJIEHHOTO K TOUKE KaCaHUsI
6.14 [Tosb30BaThCsl MPOCTEMILIMMU TeOMeTPUYECKMMHU HepaBeHCTBaMH,
' MOHUMATh UX NPAKTUYECKHUH CMBICIT
6.15 ITpoBOAUTL OCHOBHBIE TeOMeTpUUYeCKHe ITOCTPOEHHsS C TOMOLLbIO
' LIMPKY/ISl U JIMHEUKH
8 KJ/TACC
Kopg, .
IIpoBepsiemMble IpeAMeTHbIE pe3y/IbTaTbl 0CBOEHNSI OCHOBHOU
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOTI'0 0011iero 00pa3oBaHusi
pe3yJjbTara
6 ['eomeTpust
61 Pacrio3HaBaTb OCHOBHbIE BH/bl UYETbIDEXYTOJIbHUKOB, UX 3JI€MEHTHI,
. T0J1b30BaThCsl UX CBOMCTBaMU MPH PellieHUH reOMeTpUUecKUX 3ajau
6. [IpuMeHsITb CBOWCTBAa TOUKU T[epeceueHrsi MeJhaH TpeyrojabHUKa
' (eHTpa Macc) B pellleHUH 3ajjad
6.3 BnajeTrs mMoOHATHMEM CpefHeH JIMHUM TPeyrojbHUKAa W TpareLuu,

NIPUMEHSITh MX CBOMCTBA TpU pelleHWHd TeoMeTpPUYecKHMX 3ajau.




ITonp3oBaTbest Teopemoii Pajieca M TeOpeMoii O MPOMOPLIMOHATBHBIX

OTpe3KaX, NIPUMEHATE UX [AJId PelleHUA IIPAaKTUYEeCKHX 3a/1d4

6.4

[lpuMeHsITb TIPU3HAKM TOA0OWS  TPEyroJbHUKOB B PelIeHUH

reoMeTpuiyeCKux 3dajal

6.5

[Tonb30Batecst Teopemoii [Ingaropa A/ pelieHUsi TeOMeTPUYECKUX U
npakThyeckux 3agad. CTpouTb MaTeMaTUUYecKyr0 Mofelb B
MpaKTUYeCKUX 3ajayax, CaMOCTOSITE/IbHO JleflaTh YepTéX U HaxXOAUTh

COOTBETCTBYHOILHE O/TNHBI

6.6

BnaseTrh MOHATHSIMM CHHYyCa, KOCMHYCa M TaHreHca OCTpPOro yria
MPSIMOYTOJIbHOTO TPeYrosibHUKA. [10/1b30BaTbCsl 3TUMM MOHATUSIMU

AJId pelleHud MMPakKTUUeCKUX 3aa4

6.7

Bbruncsiate (pa3MiuyHbIMUA Crioco0amMu) TUIOLIA/Ib TPEYroJbHUKA |
TUIOLA/I]  MHOTOYTO/bHBIX ¢GUryp (T0o/b3ysich, rze HeoOXoguMo,
KaJIbKyaTOpoM). TIprMeHsTh MosiyyeHHble YMeHHs B MPaKTUUECKHUX

3aiauax

6.8

BnazieTb NOHATHSIMU BIMCAHHOI'O U LIEHTPaIbHOTO yTJa, UCTI0/Ib30BaTh
TeOopeMbl O BIMCAHHBIX YI/aX, YI/IaxX MeXAy XopJaMu (CeKyLuMH) U
yr7ie MeXJy KacaTeJbHOM W XOpJOW IpU pelleHWd reoMeTphUYecKUX

3aziau

6.9

BJ'Ia,ZLETL INIOHATHEM OITMCAHHOI'O quLIpéXYFOJILHI/IKa, MPpUMEHSATD

CBOMCTBA OMMCAHHOIO YeThIPEXYT0/IbHUKA MPU pellleHrH 3a/au

6.10

HPI/IMEHHTB Mo/siy4yeHHble  3HAHUA Hd  TIPAKTUKE —  CTPOUTH
MdTeMdaTH4YeCKHhe MOJe/n AJId 3adad peaﬂbHOﬁ JKU3HU U TIPOBOJHUTH
COOTBETCTBYIOLIME  BBIYMC/IEHUS C TIpPUMEHEHUEM HOAO6I/I$[ nu

TPUTOHOMETPUH (T10JIb3YSICh, T/Ie HeOOXO0MMO, KaJTbKY/IITOPOM)

9 KJTIACC

Kopg,
npoBepsieMoro
pe3y/bTara

ITpoBepsieMble NIpeAMeTHbIE Pe3y/IbTaThbl 0CBOEHHSI OCHOBHOW
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus

6

I'eomeTtpust

6.1

3HaTh TPUrOHOMeTpuuecKre (YHKLMK OCTPbIX YIJI0B, HAXOJUTb C UX

IMOMOLIBIO pad3/IM4YHbIE 3SJIEMEHTBLI T[IPAMOYI'OJIbHOI'O TpPeyroJIbHUKd




(«pelleHVe  TPSMOYTO/JbHBIX  TPeyrolabHUKOB»). Haxoguth (c

TIOMOILBIO KabKYJ/ISITOPa) [J/IMHBI U YTJIbI [J11 HeTaO/IMYHbIX 3HAUeHHUM

6.2

[Tonb3oBaThCs ¢dhopmynamu NIpYBe/leHus U OCHOBHBIM
TPUTOHOMETPUUYECKHMM TOXKJECTBOM [i/I1 HaXOXK[EHUsl COOTHOLLIeHWM

MEXAy TPUTOHOMETPHUYECKMMHU BEJIMUMHAMHA

6.3

Vcnonb3oBaTh TeOpeMbl CHHYCOB M KOCHUHYCOB /Il HaxOX/eHHs
pa3/IMYHbIX 3/IeMEHTOB TpPEYyrojibHUKa («pelleHre TPeyroJbHUKOB»),

TMPUMEHSATDb UX IIPU PELIEeHNU 'eOMETPUYECKUX 3d]a4

6.4

Bnaseth TNOHATUSAMU TpeoOpa3oBaHUs TOA0OUs, COOTBETCTBEHHBIX
3/IeMeHTOB TI0J00HBIX ¢uryp. ITosmbp3oBaThCsi CBOMCTBaMHU TO00MS
MPOKM3BOJIbHBIX (UTYP, YMEeTh BBIUUC/ATh AJUHBI U HaXO[UTh YTJ/Ibl Y
nofo06HeIX ¢uryp. IIpuMeHSTH CBOMCTBA MOJOOHMS B TIPAKTUYECKUX
3aflayaXx. YMeTb TIPUBOJAWTH TpUMepbl TMOJ00HBIX ¢GuUryp B

OKpY’KarollleM MUpe

6.5

ITonb30BaThCA TeopeMaMu O TIIpOM3BeAEeHHWH OTPEe3KOB XOopAd, O

MPOU3Be/IeHUH OTPe3KOB CEKYIMX, O KBaJipaTe KacaTe/lbHOU

6.6

[Tonb30BaTbCsl BEKTOpaMH, [IOHMMaTb WX T'eOMETPUUYECKHUH U
¢bu3nuecKrii CMbIC/, TIPUMEHSITh UX B DeLleHUM TeOMeTpPUUeCKUx U
¢usnyeckux 3azau. IIpumeHATh CKajsipHOe TMpOM3Be/ileHHe BEeKTOPOB

JLIs1 HAXOXKJeHUs1 IJIVH U YTJI0B

6.7

ITonb3oBaThCs MeTOJOM KOOpPpAWHAT Ha IIJIOCKOCTH, MPUMEHATE €ro B

pelreHrr reOMeTPpUYECKUX U IIPAKTHYECKUX 3aJa4

6.8

Bnagetp NOHATHMSMM — NPaBUBHOIO  MHOTOYTOJBbHUMKA,  JJIMHBI
OKDY>KHOCTH, /JIMHBI JYTU OKPY>KHOCTM M DaJIMaHHOW Mepbl Yria,
yMeTb BBIUMC/IATH II/IOIIa4b Kpyra M ero vacred. IlpumeHsTh

MOJIy4€HHbIe YMEHHS B IIPAKTHUYECKUX 3aJd4adX

6.9

HaxoguTh 0CH WX LIeHTPbl CUMMeTPUH (QUTyp, IPUMEHSITh JABU)KEeHUS

IIJIOCKOCTH B HpOCTEﬁHJI/IX cnydasax

6.10

[lpviMeHAT, TMOMy4YeHHble 3HAHWS HAa T[pPaKTUKe — CTPOUTH
MaTeMaTUUeCKhe MOZe/d [jisl 3aZiau peasibHOM >XU3HU U TIPOBOAUTH
COOTBETCTBYIOLI[ME BBLIUMC/IEHWST C TIpUMEHeHHeM TIoJjo0us U

TPUTOHOMETPUYeCKUX  (YHKUWN  (T0/b3ysich, T/le  HeobX0uMo,




KaJIbKy/IITOPOM)




ITPOBEPAEMBIE 3J/IEMEHTBI COAEPKAHUA

7 KIIACC
Kop IIpoBepsieMblii 3/IeMeHT CO/iepP>KaHUA
6 ['eomeTpust
HauanbHbie nioHaTHA TeoMeTpun. Touka, TipsMasi, 0TPe30K, Jyd. YToJ1. Buabl
6.1 yrjioB. BeprukanbHble U CMeXHble yribl. buccekrpuca yria. Jlomanas,
MHOroyroJ/ibHuK. [lapasie/ibHOCTb U neprieHAUKY/IIPHOCTb NIPSIMbBIX
6.2 CumMeTpuuHble @urypbl. OCHOBHbBIE CBOMCTBA OCEBOM CHUMMETPUHU.
' [Ipumepsl CHMMeTpHY B OKPY>KatoIieM MUpe
63 OCHOBHBIE TIOCTPOEHHS C TOMOIIBK LIUPKYJ/S U JIMHEUKW. TpeyrosbHUK
' BricoTa, MeiuaHa, buicceKTprca, UX CBOMCTBa
64 PaBHOOe/peHHbI ¥ PAaBHOCTOPOHHUM  TpeyrojbHUKU. HepaBeHCTBO
' TpPeyroJibHUKa
65 CeoiicTBa W TIPU3HAKM PABHOOEJPEHHOrO TpEYrojbHUKA. [Ipu3HaKH
' paBeHCTBa TPeyroJIbHUKOB
66 CBolicTBa ¥ MPU3HAKU MapaiebHbIX NpsMbIX. CyMMa yIjioB TpeyrobHUKA.
' BHelHMe yT/ibl TpeyTrObHUKA
[IpsiMmoyronibHbId  TpeyrosbHUK. CBOMCTBO MeJWaHbl MNPSIMOYTOJILHOTO
6.7 TpPeyroibHUKa, TIPOBeJEHHOM K runoreHys3e. [IpusHaku paBeHCTBa
' MPSIMOYTO/IbHBIX TPEYTONbHUKOB. [IpSMOYTO/IbHBIN TPeyrolbHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuy: HepaBeHCTBO TpPeyroJIbHUKA, HEpPaBeHCTBO O
6.8 JUTMHe JIOMaHOW, TeopemMa o0 OosbliieM yryie W OoOJbIlIel  CTOpOHEe
TpeyroJyibHUKa. IlepneH UKy 1ap ¥ HaK/IOHHas
69 'eomeTprueckoe MecTO TOueK. buccekrtpuca yria W cepefuHHbBIN
' TepreHUKYIsIp K OTPe3Ky Kak reoMeTpuueckre Mecrta ToYeK
OKpy)KHOCTb M Kpyr, XOpAa W JuaMmeTp, UX CBoicTBa. B3anmmHoe
6.10 pacronoXkeHue OKpPY)XHOCTM U TpsMOM. KacaTespHass M cekymlag K
OKPY’>KHOCTH
6.11

OKPY)KHOCTL, BIIMCAaHHadA B YroJl. BrucanHass ¥ omycaHHas OKPY’>KHOCTH




TPeyrojbHUKa

8 K/TACC
Kop IIpoBepsieMblIii 3/71eMeHT CO/iepP)KaHUsA

6 ['eometpus

6.1 YeThIpéxyropHUKY. [lapanienorpaMm, ero npyM3Hakv U CBOMCTBA

6.2 [IpsiMmOyTo/bHUK, pOMO, KBa/IpaT, X MPU3HAKHW U CBOMCTBA

63 Tpanewusi, paBHOOOKast TpareLysi, eé CBOWCTBA U MPU3HaKU. [IpsiMoyrobHast
' TpareLys

64 Metop, yaBoeHus meauasbl. LleHTpasnbHas cuMmmetpus. Teopema daneca u
' TeopeMa O NPOINOPLIMOHA/IbHBIX OTpe3Kax

6.5 CpeznHre MTMHUY TPeyrobHUKA U Tpaneluu. LleHTp Macc TpeyrosbHUKa

66 [Togobue TpeyroabHUKOB, Ko3dduimeHT mofobusi. Ilpu3Haku mnopobus
' TPeYroNbHUKOB. [IprMeHeHye 110j00Ms TIPY pellieHnH MPAKTHYeCKUX 3a/1ad

6.7 @opmynbl A8 TUIOIIAAW TPeyrojibHUKA, Tapa/uiesiorpamMma, pomba u
' TparneLyu

68 CporicTBa mowjazel reoMerpuueckux (uryp. OTHoOILIeHMe T[uIoLazien
' 1o/[00HBIX GUryp

6.9 Brruncnenue muiomazen TpeyrosbHUKOB U MHOIOYTO/IbHUKOB Ha K/IeT4aTOU
' Oymare

6.10 Teopema Ilugaropa. IIpumenenue Teopembl I[ludaropa npu pelieHUn
' TIPaKTUYeCKUX 3a7a4

CrHyC, KOCHHYC, TaHI€HC OCTpPOro yrja MpsSIMOYI'OJILHOTO TpPeyrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUUECKOe  TOXIEeCTBO.  TpUroHOMETpUYecKue
¢ynkum yrios B 30°, 45° u 60°

610 BriucaHHble U LieHTpa/ibHble YIJ/bl, YIOJ MeXJy KacaTelbHOM U XOpZOM.
' Yrel MeXAy XOpZilaMy M CeKYLLIUMU

6.13 BricanHble ¥ ONMCaHHbIE YeThIPEXYTO/IbHUKU

614 B3aumHoe pacrionioxeHre [AByX OKpyXHocTel. KacaHue oKpy>XHOCTeM.

OO01mye KacaTesbHbIE K IBYM OKPY>KHOCTSIM

9 KJTACC




Kop

IIpoBepsieMblii 3/71eMeHT CO/iepP)KaHUsA

6 ['eomeTpust
61 Cunyc, kocuHyc, TaHreHc yrjoB ot 0 go 180°. OCHOBHOe TPUTrOHOMETpUYeCKoe
' TOXXJ,eCTBO. POpPMYJIbI IPUBE/IEHUS
Pemenne TpeyronbHUKOB. TeopemMa KOCMHYCOB M TeopeMa CUHYCOB. PemieHue
6.2 MpakTUYeCKUX 3a/jady C MCII0/Ib30BaHUEM TeopeMbl KOCUHYCOB U TeOpeMbl
CHHYCOB
6.3 [Tpeo6pa3oBanue nopobusi. [Togo6re COOTBETCTBEHHBIX 3IEMEHTOB
6.4 Teopema 0 npousBeZileHUM OTPE3KOB XOPJ, TeOpPeMbl O MPOU3BeJeHUU OTPe3KOB
. CeKyIlMX, TeopeMa O KBa/ipaTe KacaTe/bHOU
Bektop, pgmvHa  (MoAysnb)  BeKTOpa, — COHarpaB/eHHble  BEKTOPbI,
65 MPOTUBOMOJ/IOKHO ~ HamNpaB/ieHHble BEKTOPbI, KOJ/UIMHEApPHOCTb BEKTOPOB,
. PaBeHCTBO BEKTOPOB, OMepaljiy Haj BeKTopaMu. Pa3no)keHue BeKTOpa Mo JByM
HEKOJI/TMHeapHbIM BEKTOpaM
66 KoopauHatel Bektopa. CkajsipHOe NMPOU3Be/leHHe BEKTOPOB, MPUMeHeHue [l
. Hax0oXX/leH!s JJIVH U YIJI0B
[lekapTOBbI KOOPAMHATHI Ha IJIOCKOCTU. YPaBHEHUs MPSMOM U OKPY’KHOCTU B
6.7 KOOp/JMHAaTax, repecevueHre OKPY>XHOCTeM U MpsiMbIX. MeTos KOOpJAUHAT U ero
TIpUMeHeHne
6.8 [IpaBu/IbHBIE MHOTOYT'OJIBHUKY
6.9 [nvHa okpy>xHOoCcTH. ['pagycHas v pafjyaHHasi Mepa yria, BblUMC/AeHue JJIUH AyT
' OKDY>KHOCTeM
6.10 [Tnowae Kpyra, ceKTopa, CerMeHTa
611 [BW>KeHUs] TIJIOCKOCTM W BHYTPeHHHE CUMMeTpuu Guryp (37ieMeHTapHbie

nipezicTaBsieHys1). [TapasnenbHelii iepeHoc. TToBopoT




ITPOBEPAEMBIE HA OI'D 110 MATEMATUKE TPEBOBAHMUSA K
PE3YJ/IbTATAM OCBOEHNA OCHOBHOI OFPA30OBATE/ILHON
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kopg,
NMpOBEpPAEMOro
TpeOoBaHUS

IIpoBepsieMble TPe0OBAaHUs K MPEAMETHBIM pe3y/IbTaTaM
OCBOEHHsI OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0
obmero odpazoBanus Ha ocHoBe PI'OC

YMmeHue orepupoBaTh TOHATUSIMM: MHOXXECTBO, ITOJMHOKeCTBO,
orepaLy HaJ, MHOXKeCTBaMH{; yMeHHe OIlepupoBaTh IOHATHSIMU:
rpad, cBs3HbIM rpad, AepeBo, LMK/, MPUMEHSATb MX TPU peLleHrud
3a/lay; yMeHHe MCIO0/1b30BaTh rpauyeckoe Npe/cTaBieHre MHOKeCTB
JJ1s OTIMCaHUs peaslbHbIX MPOLeCCOB U SIBJI€HUM, NPU pelleHud 3ajau

U3 Ipyrux yueOHbBIX TIPeIMETOB

YmeHue OIeprupoBaTh IMOHATHUAMM: OIlpeae/ieHre, akCMoMd, Teopemd,
AO0Ka3aTe/IbCTBO, YMEHHE€ PpdCIIO3HaBaTb HWCTWUHHbBIE W JIOXKHBIE
BbICKA3bIBaHHWsA, TIPUBOJAWTL TIpDUMEDBI W KOHTPIIDUMEDLI, CTPOUTH

BbICKA3bIBAHHWA U OTPULIaHHUA BBICKa3bIBaHUH

YMeHue onepupoBaTh IMOHATHSIMU: HaTypaJbHOE YMC/IO, MPOCTOe M
COCTaBHOE YWCJIO, [eMMMOCTb HaTypaJbHBIX uHWCes, IPU3HaKU
[leTMMOCTH, LieJioe 4WC/Io, MOAY/b 4uc/ia, OObIKHOBeHHasi [pobb M
JecsaTUuHast Apo0b, CTaHZAPTHBIA BUJ, UKC/a, PaljiOHaIbHOE YHCIIO,
VppaLMiOHa/IbHOE YMC/IO, apu(MeTHYeCKUM KBaJlpaTHbI KODEHb;
yMeHue BBbINOJHATH JEeWCTBUS C 4YWCAaMM, CpaBHMBAaTb U
yHopsilouMBaTh 4WC/Ia, TMPeACTaB/AATh 4YMC/Ia Ha KOOpPAMHATHOM
NpSIMOM, OKPYIVIATb UMCJ/IA; yYMeHWe [e/aThb IPUKUJKY U OLIeHKY

pe3y/bTaTa BbIUMCIEHUN

YMeHUe omepypoBaTh TOHSATUSMU: CTelleHb C I[eJIbIM T10Ka3aTesieMm,
apu(mMeTHuecKril KBaZipaTHBIM KOpeHb, MHOTOUJIEH, a/irebpandeckas
Ipo0Ob, TOXKIECTBO; 3HAKOMCTBO C KODHEM HaTypa/lbHOW CTereHd
Oonbllle eIVHUIBI; YMEeHHe BBITIOJNHATh pacyéTbl 10  Qopmysiam,
npeobpa3oBaHusl 1[eJIbIX, [POOHO-pAIlMOHA/BHBIX  BBIDOKEHUA U
BLID@)KEHUM C KODHSIMU, Pa3/ioxKeHWe MHOroujieHa Ha MHOXXUTe/H, B
TOM UHC/Ie C WCIOJb30BaHUeM (OpMys1 pa3sHOCTH KBAJ[paTOB U

KBa/lpaTa CyMMBbI U pa3HOCTH

YMeHHe oriepupoBaTh MOHSATUSIMU: YMC/IOBOE PaBEHCTBO, ypaBHEHHE C




OJJHOM TepeMeHHOlM, YWCI0BOe HepaBeHCTBO, HepaBeHCTBO C
repeMeHHOM; yMeHHe pelllaTh JIMHelHble W KBaJpaTHbIE YPaBHEHUS,
JIPOOHO-pallMOHA/IbHBIE YPABHEHUSI C OZHOW TepeMeHHOW, CHCTEMbI
JIBYX JIMHEWHBbIX ypaBHeHWH, JIMHeliHble HepaBeHCTBa U WX CUCTEMBI,
KBaJ[paTHble ¥ /IPOOHO-paljioOHa/IbHbIe HEepaBeHCTBA C  OJHOU
repeMeHHOM, B TOM UKMCJ/ie TIPU PellleHWH 3a/lau 13 APYTUX MpeMeTOB
W TIPaKTUYeCKWX 3ajlau; yMeHHe UCIO/Ib30BaTh KOOPAWHATHYIO
MpsSIMyI0 YW KOOP/IMHATHYIO TUIOCKOCTb [IJIi M300pa’keHWs peleHui

ypaBHEHHWI, HepaBeHCTB U CUCTEM

YMeHue oneprpoBaTh MOHATUAMU: QYHKLMSA, TpaduK GyHKLUM, HYIU
byHKIMH, TIPOMEXKYTKH 3HAKOTMOCTOSIHCTBA, MIPOMEXKYTKU
BO3pacTaHus, yObiBaHUSI, HauOosblilee W HaWMeHbIllee 3HaUeHUs
byHKLIM; yMeHue OTIepUpOBAaTh TIOHSATUSIMHU: TipsiMast
TIPOTOPIIMOHAIBHOCTD, JIMHEHHAsT (YHKIWs, KBajipaTUUHasi (QyHKLUS,
obpaTHasi TIPOMOPLMOHANBHOCTb, Tlapabosa, rurnepbosa; ymeHue
CTPOUTh TpapUKKU PYHKLMH, UCII0/IB30BaTh rpaduKu AJIsi OTipe/iesieHust
CBOWCTB TIPOLIECCOB M 3aBUCUMOCTEH, /JIsi PellleHus 3a/jau U3 JIPyTUx
yueOHBIX TIpEIMETOB U peajlbHOW JKU3HHW; YMEeHWe BbIPA)KaTh

Q)OpMy.IIaMI/I 3dBUCHMMOCTH MeXYy Be/JIMUYMHAMUA

YMeHue OIepUpoBaTh TIOHATUSIMMU: T10C/1e/J0BaTeIbHOCTb,
apudmMeTHueckass UM reoMeTpuyeckas — IPOrpeccUd;  yMeHue
WCTIOb30BaTh CBOMCTBA TMOC/IeA0BaTe/IbHOCTEHM, (OPMYy/bl CyMMbI U
o01jero usieHa TpU pellleHrH 3a7ad, B TOM YMC/Ie 337lad W3 APYrUx

yT—IE6HbIX MnmpeaMeToB U peaHLHOﬁ JKH3HU

YMeHMe pelllaTh 3aflaud pa3HbIX TUIOB (B TOM UHC/Ie Ha IPOLIEHTHI,
JOMM W YacTH, [BWKeHWe, paboTy, LleHy TOBapOB M CTOMMOCThb
TMOKYTIOK U YCJIYT, HaJIOTH, 3a/1auy U3 00/1IaCTH yrpaB/IeHUs IMUHBIMUA U
ceMeliHbIMKM  (DMHAHCAMM); yMeHHe  COCTaB/STh  BbIPa)KeHMUs,
ypaBHeHHsl, HepaBeHCTBA U CUCTeMbl TI0 YCAOBUIO 3a/lauM,
HCC/ieloBaTh TIOJTYYeHHOe pellleHue U OLleHWBaTh MPaB/oroj00HOCTh

T0JTyYeHHBIX pe3y/bTaTOB

YMeHUe orepupoBaTh MOHATUSIMU: (PUTypa, TOUKa, OTPe30K, Ipsimasi,
1y4, JIoMaHasi, yroJ, MHOTOYTO/IbHHK, TPeyro/IbHUK, PaBHOOepeHHbIH
Y PaBHOCTOPOHHHWIM TPEYro/IbHUKU, MPSIMOYTOJ/IbHBIM Tpeyro/bHUK,
Me/MaHa, OMCCEKTpUCa M BBICOTA TPEYTOJIbHUKA, YeThIPEXYTO/bHUK,

rapasyiesiorpaMM,  poM0, TNPSIMOYTOJIbHUWK, KBajipaT, TpareLus;




OKDY’>KHOCTb, KpPYT, KacarejbHasi; 3HAKOMCTBO C MPOCTPaHCTBEHHbIMU
¢burypamu; ymeHue peliaTh 3aZlaud, B TOM UMC/ie W3 TMOBCeAHEBHOM
JKW3HM, Ha HaxoXK[eHue TreOMeTpPUYeCKHMX BeJIMUMH C MpUMeHeHUeM

W3yUeHHBIX CBOMCTB (PUTyp U (PaKTOB

10

YMeHue orepupoBaTh TOHSITUSIMU: DPaBEHCTBO (Uryp, paBeHCTBO
TPeyro/IbHUKOB; Tapasyle/lbHOCTb U MepHeHUKY/ISIPHOCTb TPSMBIX,
yroa MeXAy TIpSIMbIMH, TepreHJUKY/sp, HaKJIOHHas, IPOeKLus,
noziobue Guryp, mo00HbIe TPEYTOJLHUKH, CUMMETPUSI OTHOCUTETHHO
TOUKU W TMPSIMOM; yMeHHe pacro3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nofiobue ¢Guryp, rnapauienbHOCTb U TepPHeHJUKY/IIPHOCTD MPSIMBIX B

OKpY’KaroIleM MUpe

11

YMeHue ornepyupoBaTh TOHATUSMHU: [I/IMHA, PpacCTOsIHUe, YTroJj
(BeiMuMHA yrja, CHHYC WU KOCUHYC YI7la TpeyrosjbHUKa), TIIOLIa/lb;
yMeHHe OLleHMBaTh pa3Mepbl MPeMeTOB U 00BEKTOB B OKPY’KaroI[eM
MHpe; yMeHue TpHUMeHATb (OpMyJbl TepuMeTpa U IUIOMIAU
MHOTOYTOJIbHUKOB, JIJTAHBI OKPY>XHOCTU W TUIOIIAAM Kpyra, oObeMa
MPSIMOYTO/ILHOTO  Tapasiiesienvriefia; yMeHue TPUMEeHsITh TMpPU3HaKU
paBeHCTBAa TPeyroJbHUKOB, TEOPEMY O CyMMe YTJIOB TPeyrosbHUKa,
Teopemy Iludaropa, TpUroHOMeTpUUYECKHE COOTHOLIEHUS ISt

BBIUMC/IEHUS /IJIMH, PACCTOSIHUM, T/To1a el

12

YMenne wu3o0paxaTb I7IOCKMe GUryppl M UX KOMOMHALuH,
MIPOCTPAHCTBEHHbIe (UTYPbl OT PYyKH, C TIOMOIIbIO UepTEXHBIX
VHCTPYMEHTOB M 3/IeKTPOHHBIX CPeJCTB [0 TeKCTOBOMY WU

CHMBOJIbHOMY OITMCAHWIO

13

YMeHue onepupoBaTh TOHATUSMH: TPSIMOYrojibHasg  cHUCTeMa
KOOp/IMHAT; KOOpAWHAThl TOUKH, BEKTOpP, CyMMa BeKTODOB,
NpoK3Be/leHre BeKTOpa Ha UMCJ/I0, CKassipHOe Mpou3Be/ieHre BEeKTOPOB;
yMeHHe HCTO/b30BaTh BEKTOPbl M KOOPJAWHATHI [Jisl Mpe/CTaBIeHuUs
JAHHbIX W pellleHus 3a/a4, B TOM UHC/Ie U3 JAPYruX y4eOHbIX

NIpeIMeTOB U peasbHOM XHU3HU

14

YMeHHe OIepupoBaTh TIOHSTHUSIMHM: CTOJIOMKOBbIE U  KDPYrOBbIE
JuarpaMmbl, Tabsuipl, cpefHee  apudMeTHUecKoe, MejuaHa,
HauOorblllee ¥ HavMeHbIllee 3HA4YeHWs, pa3MaxX UYMCJI0BOTO Habopa;
yMeHue  Uu3BJeKaTb, HWHTEpPIIPeTUpOBaTb U  Mpeobpa3oBbIBaTh

uH(OpMaIMIO, TIpe/CTaBJAEHHYI0 B TabiMllax M Ha JuUarpammax,




OTPAKAKoIIYyHO CBOMCTBA U XdPAKTEPUCTHUKKU ped/IbHbBIX TIPpOLECCOB U
HBHEHHﬁ; ymMmeHue PacCIio3HaBdThb n3MeHUlBbIE Be/IMUYHHBI B

OKpY’KaroIIleM MUpe

15

YMeHure oriepyupoBaTh MOHSATHSMU: CAyUalHbIM OMBIT (C/Ty4YaliHBIN
9KCTIEPUMEHT), 3JIeMEHTapHOe COObITHEe (3/1IeMEeHTapHBbIM HCXO[)
CJIy4aliHOTO OIIbITA, C/ydyaliHOe COOBITHE, BEPOSATHOCTh COOBITHS;
yMeHHe HaXO/WTh BEPOSITHOCTH CJIyualHbIX COOBITMM B OMbITax C
PABHOBO3MOXXHBIMH 3/IEMEHTaPHBIMU COOBITHSIMUA; YMEHHe pelllaTh
33/layd MeTOJIOM OpPraHW30BaHHOTO Tepebopa U C MCIIO/b30BaHUEM
MpaBWia YMHOXXEHHUS; YMeHHe OLleHUBaTb BePOSTHOCTU peabHbIX
COOBITUM W SIBJIEHWM, TTIOHUMaTh POJIb MPAKTUYECKH IOCTOBEPHBIX U
MaJIOBepOSITHBIX COOBITUM B OKpDY’)KalollleM MHpe U B JKU3HH;
3HAaKOMCTBO C TIOHITHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX UKCeJT U ero POJIBIO B MAaCCOBBIX ABJIEHUAX

16

YMeHve BbIOMpaTh TOAXOMSAIIMNA W3YUeHHBIM MeTOA [Jisi pellieHus
3ajjaud, MPUBOAUTL TIPUMephbl MaTeMaTUueCKHWX 3aKOHOMEPHOCTell B
TIpUPO/ie Y )KU3HH, pPacIio3HaBaTh MposiBjieHHe 3aKOHOB MaTeMaTHUKU B
WCKYCCTBEe, OIUChIBAaTL OTJe/bHble BbIJAOLIMECS]  pe3y/bTaThl,
MoJiyueHHble B XOJie pa3BUTHs MaTeMaTUKU KaK HayKW, TPUBOAUTH
MpUMepbl MaTeMaTUUeCKHUX OTKPBITHI M UX aBTOPOB B OTeUeCTBEHHOU

Y BCEMUPHOM UCTOPUU




INEPEYEHD 3JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBIX HA OI'D
I10 MATEMATUKE

Kop

IIpoBepsieMbIH 3/IeMEeHT CO/iePXKaHHUSA

1 Uucnia v BBIUMCTIEHUS

1.1 HarypasnbHbie v Lesble yncia. [IpU3Haku 1e/IMMOCTH Le/bIX Yrce)

. OObIKHOBEHHbIE U [JleCITUYHbIe  Apobu,  TIPOLIeHThl,  OeCcKOHeuHbIe
. TieproiiuecKrie Apoou

13 PaivoHanbHble  uncna.  ApudMeTuueckue oOrepaluid C  palydOHa/TbHBIMU
' yuCcIaMu

L4 [eiicTBUTeNbHbIe 4YKcla. ApUpMeTUUecKHWe Orepalud C [1eHCTBUTE/bHbIMU
' yncIaMu

L5 [Tpub/MMKEHHBIE BLIUMC/IEHUS, TpaBWIA OKPYT/IeHWs, TIPUKWJKA U OLleHKa
' pe3yJ/ibTaTa BbIUMCIeHUM
2 Anrebpanueckrie BhIpaXKeHUsI

2.1 bykBeHHble BeIpakeHUsI (BbIpaKeHUs C ITlepeMeHHBIMM)

55 Crenenb c 1enbiM nokasaTesieM. CTereHb C palMOHalbHBIM ITOKa3aTeseM.
' CBoliCTBa CTernieHU

2.3 MHorouseHsl

2.4 Anrebpanueckast poOb

) s ApudpmeTnueckuii  KOpeHb  HaTypajdbHOW  cTereHu.  [lelictBus €
. apu(pMeTHYeCKUMU KOPHSIMU HaTypa/bHOU CTereHU
3 YpaBHeHVsl U HepaBeHCTBa

- Llenble ¥ gpoOHO-palMoHa/bHBIE ypaBHeHWs. CHUCTEMBI W COBOKYITHOCTU
' ypaBHeHUI

39 Llesibie u 7poOHO-parioHa/bHble HepaBeHCTBa. CHCTeMbl M COBOKYITHOCTH
' HepaBeHCTB

3.3 PelieHne TeKCTOBBIX 3a7ja4

4 UucsioBble 1oc/ie0BaTeIbHOCTU

4.1 [ToceoBaTeIBHOCTH, CITOCOOBI 3a/1aHKS TTOC/Ie0BaTeTbHOCTEH




Apudpmernueckass U reomeTpuyeckass nporpeccud. dDopmysa  CI0KHBIX

4.2
TIPOLIEHTOB
5 OYHKLIUU
®yHKIMg, crocobbl  3amanusa  GyHKimM. [paduk  dyHkimpmn.  O6sacTh
orpejeneHus U MHOXXeCTBO 3HaueHUM QyHkiuu. Hym @yskiuu. [TpomexxyTku
5.1. 3HAKOTOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMA. MaKCUMyMbl U
MUHMUMYMbl (yHKI[UM. Haubosblllee W HauMeHblllee 3HaueHWe (GYHKIMK Ha
TIPOMEXXYTKE
6 KoopauHats! Ha NpsiMOi ¥ TVIOCKOCTH
6.1 KoopavHatHast npsimast
6.2 [ekapToBbI KOOPAUHATHI Ha MJIOCKOCTU
7 I'eomeTpus
7.1 I'eomeTprueckue (pUrypbl U UX CBOMCTBA
7.2 TpeyroysbHUK
7.3 MHOroyronsHuKu
7.4 OKpY’>KHOCTb U KPyT
7.5 W3MmepeHne reoMeTPUYECKUX BeJIMUUH
7.6 BekTops! Ha T/10CKOCTH
8 BepogTHOCTE U cTaTUCTUKA
8.1 OnucarenpHast CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6uHaTopurka
8.4 MHoxecTBa
8.5 I'padsi




YYEBHO-METO/JUYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYHEHUKA

» MaTtematuka. ['eomeTpus: 7 - 9-e K/1acchbl: 6a30BbIM ypPOBeHb: yueOHUK; 14-e
u3anue, repepadboranHoe ArtanacsiH JI.C., Byry3os B.®., Kagomiier C.b. u gp.
AxioHepHoe o61iectBo «M3maTenbctBo «IIpocBelijeHre»

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

WHbopMal[ioOHHO-MeToiueCcKoe MMChbMO 06 0COOeHHOCTSIX TIPero/jaBaHus
yuebHoOro nipeiMeta «MaTteMaTtrKka» B 2025/2026 yuebHOM romy
https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

MeToauueckre peKOMeHJalliy 110 CO3/IaHUI0 K/1IaCCOB TeXHOJIOTUUeCKOTo 1
eCTeCTBEHHO-Hay4YHOT'0 TIpoduIel U K/1aCCOB C YIyO/IeHHBIM U3yUeHHeM
MaTeMaTHKH, (PU3KKHU, XUMHH, OM0JI0THN B 00111e00pa30BaTe/IbHBIX
OpraHM3alysXx C UCT0/Ib30BaHUEM UHGPaCTPYKTYPbl, CO3/IJaHHOM B paMKax
Hal[MoHa/bHOTO rpoekTa «Obpa3oBanue» (KeanTopuymsl, IT-Ky6b1, Touku
pocta u zp.) (2025T.)
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd klassov_tehnol i en
profilej 2025.pdf

COOpHUK TUMOBBIX 3a/IaHUH /IJIs1 TEKYII[ETO OLIeHUBAHUS 10 YUeOHBIM
npegMeTaM «MartemaTrka» U «MHpopmaTuka». (2024 1.)
https://edsoo.ru/wp-content/uploads/2025/01/bank zadanij matematika info
rmatika 2024.pdf

DN ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU

MHTEPHET

1. bubmoTeka LIOK https://m.edsoo.ru/
2. fAKnacc https://www.yaklass.ru/

3. https://uchitelya.com/matematika/

4. https://urok.1sept.ru/

5. https://resh.edu.ru/

6. https://4ege.ru/gia-matematika/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 725095246188975712212879948266252479936562693838
Bnageney BuHndexko CeeTnada AnekcaHapoBHa

OeicTevTened C 25.10.2026 no 25.10.2027



http://www.tcpdf.org

		2026-10-27T16:50:00+0500




