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ITOSACHUTEJ/IbHASA 3AITNCKA

l'eoMeTpusi Kak OJWH M3 OCHOBHBIX pa3fiejioB IIKOJbHOW MaTeMaTHKH,
VMO CBOeH 1[e/bi0 00eCIieunTh W3yueHHe CBOMCTB M pa3MepoB (UTyp, HX
OTHOLIEHWM U B3aUMHOE pacrojio)KeHWe, ONupaeTcsd Ha JIOTUUECKYHo,
Jl0Ka3aTe/ibHYI0 JUHUIO. [leHHOCTh U3yueHUsl TeOMeTPUM Ha YPOBHE OCHOBHOTO
ob1iero obpa3oBaHUs 3aK/IFOYAeTCsl B TOM, UTO OOYYAIOIIUICA YUUTCS TIPOBOJUTh
Jl0Ka3areJibHble pacCy>K/leHHsl, CTPOMTh JIOTUUeCKUe yMO3aK/ItoueHusl, JOKa3bIBaTh
VCTUHHBbIE YTBEPXXZEHUS] M CTPOUTb KOHTPOPUMEPHI K JIOJKHBIM, MPOBOAUTH
pPACCYy>K/IeHUsI ~ «OT  TPOTUBHOTO», OT/JMUYaTh CBOMCTBA OT  IIPHU3HAKOB,
dbopMypoBaTh 0OpaTHBIE YTBEPXKAEHHSI.

Bropoii 1Lenbl0 H3yueHUsi TeOMeTpPUU SIBJSIeTCS MCIOJIb30BaHUe e€ Kak
VMHCTPYMEHTa MpU pelLleHWH KaK MaTeMaTH4eCKWX, TaK U MpPaKTUUYeCcKWx 3ajad,
BCTPEUAlOIUXCA B peanbHOW >KW3HW. OOyUaromMiicss [Jo/DKeH HayuHUThCS
orpeJie/IUTh reoMeTpuuecKyro (Urypy, ONMUCaTh CJI0BAMU JaHHBIM UepTEX WU
PUCYHOK, HAUTH TIUIOIa/lb 3eMeTbHOT'O y4YacTKa, paCCUMTaTh HeOOXOAUMYTO JJTUHY
OTTOBOJIOKOHHOTO Kalbeyiss wid TpeOyeMble pa3Mephbl rapaxka [AJisi aBTOMOOWIIS.
OTOMY COOTBETCTBYeT BTOpasi, BLIUUC/IUTEbHAsI TUHUS B U3yUeHUM TeOMeTpUH.
[Tpu pelieHyy 3afjau MPAKTHUUECKOTO XapaKTepa OOYyYaroIUiiCs YUUTCS CTPOUTH
MaTeMaTh4yecKde MOJlelM  peayibHbIX O KWU3HEHHbIX CUTYyallUid, MPOBOAUTH
BBIUMCJ/IEHUS U OL|EHMBATh aJ|leKBaTHOCTb MMOTyUYEHHOT 0 pe3y/ibTara.

KpaiiHe Ba)kKHO ITOAUEPKHBATh CBSA3W TEOMETPUH C JPYTHUMH YueOHBIMH
rpeiMeTaMy, MOTUBHUPOBaTh UCIOJIb30BaTh OIpe/ie/ieHrs TeOMeTPUUeCcKUux (Guryp
Y TIOHSTUM, [1eMOHCTPUPOBATh TpUMeHeHWe T0JiydeHHbIX YMeHUW B (Ppu3vke U
TeXHWKe. OTU CBs3W Haubomee spKO BUAHBI B TeMax «BeKkTophbi»,
«TpuroHoMeTpuUeCKre COOTHOIIEeHUs», «MeTon KoopauHat» W «Teopema
[Tugaropa».

YuebHbIN Kypc «['eomMeTpusi» BK/IIOUAaeT C/IeAYIOIIe OCHOBHbIE pa3fiesibl
cogepxanusi: «['eomerpuueckve ¢GuUrypel U UMX CBOMCTBa», «l/3mepeHue
reoMeTpUuYecKlx BeJMUWH», «J/leKapTOBbl KOOpPAMHAThl Ha  TIJIOCKOCTU»,
«BekTopbI», «/IBIKEHHS TJIOCKOCTH», «IIpeobpa3oBaHus MOA00Ms».

Ha u3yuenue yue6HoOro Kypca «I'eometpusi» otBoauTcsi 204 yaca: B 7 Kacce
— 68 uvacoB (2 uvaca B HeJient0), B 8 Knacce — 68 yacoB (2 yaca B Heje/0), B 9
K/acce — 68 uacoB (2 uaca B Heie/io).



COAEPXXAHUE OBYUEHUA
7 KIIACC

HauanbHble noHaTys reometpuu. Touka, rpsMasi, OTpe3oK, Jyd. YToJ1. Buabl
yrioB. BeprukanbHble U CMeXHble yIybl. buccekrtpuca yria. JlomaHas,
MHOroyroJsibHuK. [lapasiesbHOCTh Y NeprieH UKy /IIpHOCTb [IPSMBIX.

CummMmeTpuuHble ¢urypel. OCHOBHbIE CBOWCTBA OCEBOM CHUMMETPHHU.
[IpyvMepbl CUMMeTPUU B OKPY’KaroLl[eM MUpe.

OCHOBHBIE TIOCTPOEHMSI C TOMOLIBIO LIUPKYJS U JIMHEWKU. TpeyroJibHUK.
BrbicoTa, MeivaHa, 61icceKTpuca, UX CBOMCTBA.

PaBHOOe/ipeHHBII ¥ PaBHOCTOPOHHUM  TpPeyrojbHUKU. HepaBeHCTBO
TpeyroJibHUKa.

CBoiicTBa ¥ TIpU3HAKM PaBHOOEPEHHOr0 TpeyrojbHUKa. [Ipu3HaKu
paBeHCTBa TPeyro/IbHUKOB.

CBoNCTBa U NIPU3HAKU NapasijiesbHbIX NpsaMbIX. CyMMa YIJIOB TPeyroJIbHUKaA.
BHe1iHue yriibl TpeyrosbHUKA.

[IpsimoyronibHbIM  TpeyronbHUK. (CBOWCTBO MeAWaHbl MPSMOYTOJBHOTO
TPeyrojbHUKa, IIPOBeJEHHOM K  runoreHy3e. IIpusHaku  paBeHCTBa
TMPSIMOYTOJIbHBIX TPEYT0JIbHUKOB. [IpIMOYTOJIbHBIM TPEYTOJILHUK C Yr/10M B 30°.

HepaBeHnctBa B reomerpuy: HepaBeHCTBO TpeYroJIbHUKA, HEpPaBeHCTBO O
[JIiHe JIOMaHOMW, TeopeMa O 0oJibllieM yriyie U OOoJbliiell CTOpOHEe TpeyrosbHUKA.
IleprieHAWKY/ISp U HaK/IOHHAS.

['eomeTprueckoe MecTO TOYeK. buccektpuca yria U CepeUHHBIN
TeprieHAUKYJIIp K OTpe3Ky Kak reoMeTpuyeckue Mecra ToYek.

OKpy>XKHOCTb M KpyI, XOpJa MW JuaMeTp, HUX CBOMCTBa. B3aumHoe
pacrio/ioKeHre OKPY)KHOCTHU M IpsiMou. KacaresibHast U ceKyljasi K OKPY>KHOCTH.
OKpy)XHOCTb, BIMCaHHasg B yroj. BnucaHHagd U onucaHHasg OKPY>KHOCTU
TpeyroJibHUKa.

8 KV/IACC

YeThlpéxyroabHukuU. [Tapanienorpamm, ero rnpr3Hakv U CBOMCTBa. YacTHbIe
C/lydad TiapasuiesiorpaMMOB (TIPSIMOYTOJIbHUK, pOMO, KBafipaT), MX TIPU3HAKU U
cBoiicTBa. Tparmerusi, paBHOOOKas Tparieijusi, €€ CBOMCTBA U TIPU3HAKHU.
[IpsiMmoyrosibHas TpareLys.

MeTtog, yaBoeHusi MeivaHbl. LleHTpanbHas cumMetpus. Teopema Paseca u
TeopeMa O MPOIOPLIMOHAIBHBIX OTPe3Kax.

CpeaHue IMHUY TPEYToJIbHUKA U Tparneliuu. LleHTp Macc TpeyroJibHUKa.

[Tomobue TpeyronbHUKOB, KO3dduimeHT mogobmus. I[Ipu3Haku mogobus
TPeyToNbHUKOB. [IpMeHeHMe 110100Us TP pellieHnH TTPaKTHUYeCKHUX 3a/au.



CBolicTBa Tmiolajeli reometrpuueckux ¢uryp. PopMmynbl s TUIOLIAAU
Tpeyro/ibHUKa, MapajienorpamMmma, pomba u Tpameuyu. OTHOILEHWe TIOIaze
no/06HbIX (uUryp.

Bbruricsienne miioiazieil TpeyroJibHUKOB U MHOTOYTOIbBHUKOB Ha KjeTyaTou
bymare.

Teopema Iludaropa. IIpumeHeHue Teopembl Iludaropa T1ipu peleHUH
MpaKTUUeCKUX 3a7iau.

CuHHyC, KOCHMHYC, TaHI€HC OCTPOro yrja IpSIMOYTOJbHOTO TPeyrojbHUKa.
OCHOBHOE TPUTOHOMETPUUECKOe TOXKJEeCTBO. TpuroHomeTrpuueckve GyHKLIUU
yrioB B 30, 45 u 60°.

BrivicaHHble U LIeHTpa/ibHbIe YIJIbI, YTOJ MeXJy KacaTelbHOW W XOpAOH.
Yrael  Mexay ~XopjamMu M CeKyllMMW. BrmcaHHble M ONMCAHHBIE
YeThIDEXYTrOJIbHUKU. B3auMHOe pacrosiokeHuWe [ABYX OKpykHocTel. KacaHue
okpy>xHocTel. OOI111e KacaTrebHbie K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHreHc yrimoB ot 0O go 180°. OcHoBHOe
TPUrOHOMETPUUECKOe TOXKAeCTBO. POPMYJibl IPUBEIEHUS.

Pemienne TpeyronpHUKOB. TeopeMa KOCHMHYCOB U Teopema CHUHYCOB.
Pelienne mpakTUUeCKHMX 3afad C WCIOJb30BAHUEM TeOpeMbl KOCHHYCOB M
TeopemMbl CUHYCOB.

[Tpeobpa3oBanue nmomobust. [Tofob1e COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema O mNpoW3BeJEeHUU OTPE3KOB XOpJZ, TeopeMbl O IIPpOU3BeJleHUU
OTPEe3KOB CEeKYyII1X, TeOpeMa O KBaJjpaTe KacaTe/lbHOW.

BekTop, mnvHa  (MOAy/nb) — BeKTOpa,  COHArpaB/€HHble  BEKTOPHI,
TPOTHBOIOJIOKHO ~ HarlpaB/ieHHble  BEKTOPbI,  KOJJIMHEAapHOCTb  BEKTOPOB,
PaBeHCTBO BEKTOPOB, Omepalyud Haj, BeKTopaMU. PasjiokeHue BeKTOpa Mo ABYM
HeKoJUIMHeapHbIM BeKTopaM. KoopauHaTel BekTopa. CkasisipHOe Ipou3BefieHue
BEKTOPOB, IPYUMeHeHHe /11 HaXO0XXJAeHUs JJIUH U YTJI0B.

[ekapTOBbI KOOPAWHATHI Ha TJIOCKOCTU. YPaBHEHUsI MPSIMOU U OKPY>KHOCTU
B KOOp/IMHATaX, MepeceueHre OKPY>KHOCTeW M MpsiMbIX. MeToJ, KOOpAUHAT U ero
TIpYMeHeHUe.

[IpaBuiibHBIE MHOTOYTOJIbBHUKW. [IiMHa  OKpyXKHOCTU. ['pasycHas u
paZiuaHHasi Mepa yrJia, BbIUMC/eHWe IJIUH JOyTr OKpy>kKHOcTeH. [lnoiags Kpyra,
CeKTopa, CerMeHra.

[IBY)KeHUsI TUIOCKOCTA U BHYTDeHHME CHMMeTpuu (uryp (3/ieMeHTapHbIe
nipefictaBsieHus ). [lapasiensHbIi epeHoc. I[ToBopoOT.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3y/JbTaThl OCBOEHHWS TMpPOrpamMMbl yueOHOrO Kypca
«["'eomMeTpusi» XapaKTepU3yHTCS:

1) naTpuoTHUYeCKOe BOCIIMTAaHUE:

MpOSIBJICHWEM UWHTepeca K TMPONUIOMY W HACTOSIEMY POCCUHCKOU
MaTeMaTHWKH, 1[eHHOCTHbIM OTHOLIEeHWeM K  [JOCTW)KeHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUUCKOU MaTeMaTHMUYeCKOMW IIKOJ/IbI, K MCIO/b30BaHUK 3THUX
JNOCT)KEHUM B JIPYTUX HayKaX U TIPUKJIaZiHBIX cdepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPAaBCTBeHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBHITIOJTHEHUIO 00513aHHOCTeN Tpak/laHWHA U peasii3aliiid ero
rpaB, TMpeJCTaB/eHWeM O MaTeMaTH4YeCKMX OCHOBax (yHKLMOHUPOBaHUS
Pa3IUUHBIX CTPYKTYP, SIBJIEHWH, MpOIelyp TPakJaHCKOTO o01ecTBa (Harpumep,
BbIOODHI, OMPOCHI), TOTOBHOCTBIO K 00CY)K/IEHHIO ITUUECKHX TTPO0JIeM, CBSI3aHHBIX
C TIPAaKTUYEeCKMM T[pPUMEHeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX MPUHLUIIOB B JIeSITe/IbHOCTA YYEHOT0;

3) TpyAoBOe BocliUTaHUE:

YCTaHOBKOM HAa aKTMBHOE YydyacTHWe B peLIeHUM TMPAaKTUYeCKUX 3aau
MaTeMaTH4YeCcKOl HamnpaB/ieHHOCTH, OCO3HAaHWEM Ba)KHOCTHM MaTeMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM JKW3HM [T YCITEelIHOW MpodecCroHambHOU
JesITeIbHOCT W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHLIM BBIOOpOM U
TIOCTPOEHHEM WHAVBHUAYaTbHON TpaeKTOpun 00pa30BaHus U XKU3HEHHBIX TJIAHOB C
YUETOM JIMYHBIX UHTEPECOB U 0011leCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTUYeCKOe BOCITUTAHME:

CIIOCOOHOCTRIO K SMOLMOHA/IbBHOMY M 3CTeTUYECKOMY  BOCITPHSITUIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, pPacCy>KIeHHH, YMEHHWIO BUJETh
MaTeMaTHhuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOT'0 MO3HAHMSA:

OpUeHTal[Meldd B [IesiTelbHOCTA Ha COBPEMEHHYK CUCTEMY Hay4HbIX
Tipe/iCTaB/eHn 06 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS UesioBeKa, TIPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKu Kak cdepbl uesioBeuecKOou
JesiTeNTbHOCTH, 3TaroB €€ pa3BUTHSL M 3HAUMMOCTH /I Pa3BUTUS LIUBU/IU3ALIWH,
OB/IafIeHUeM SI3bIKOM MaTeMaTUKA U MaTeMaTU4eCKOM KYJIbTYPOU KaK Cpe/ICTBOM
MO3HaHUSI MWpPA, OBJIAJEHWEeM TMPOCTEUIIMMU HaBbIKaMH HCCJ/IeJOBATe/IbCKON
nesiTeNTIbHOCTY;



6) ¢usuueckoe BocnuTaHue, ¢GopMHUPOBaHHE KY/JbTYPbl 3[0POBbsS H
IMOLIMOHA/TLHOT0 0/1aromo/Tyuus:

TOTOBHOCTBIO TIDUMEHSITh MaTeMaTUueCKrhe 3HaHUsI B HHTepecax CBOEro
3[J0pPOBbSI, Be/leHHs  3[0pPOBOTO  oOpa3a O ku3HU  (3[0pOBOe  TIMTaHUE,
cOa/laHCUPOBAHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyasgpHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBHIO HaBbIKa peduieKCUU, MPU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa Jpyroro ueoBeKa;

7) 3Ko/I0rMYecKoe BOCIUTAHHUeE:

opueHTal[1ell Ha TIpUMeHeHHe MaTeMaTHUeCcKUX 3HaHUM /s pellleHus 3a/au
B 00/1aCTH COXPAaHHOCTU OKPY’KaroIlled cpefibl, TIJIAHUPOBAaHUS TIOCTYNKOB |
OLIEHKM MX BO3MOXXHBIX TMOC/JIeJCTBUM /i1 OKPY’Karollleu cpefibl, OCO3HAaHUEM
r7106a71bHOT0 XapaKTepa 3K0JI0THUYeCcKUX TIPo0/ieM U MyTel X pellieHus;

8) aganTauusa K U3MEHAIMMCS YC/JI0BUAM COLMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K JIeCTBUSIM B YCJIOBUSIX HeONpeAeIéHHOCTH, MOBBILIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH Uepe3 MPaKTUUeCKyt0 AesiTe/TbHOCTb, B TOM UUC/Ie
YMEHHE YUUTLCSA y [APYTUX JIO/el, NpuobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUS1, HaBbIKK U KOMIIETeHI[MW U3 OMbITa [IPYTUX;

HeoOX0UMOCTEI0 B (DOPDMUDOBAaHMM HOBBIX 3HaHWW, B TOM YHCIIe
dbopMyIpoBaTh UM, TIOHATHS, TUTIOTe3bl 00 00beKTaxX U SB/IEHUSX, B TOM UHCIIe
paHee HEM3BECTHBIX, OCO3HaBaTh JAePUIUTBI COOCTBEHHBIX 3HAHUK U
KOMIeTeHTHOCTeH, TJlaHUPOBaTh CBOE pa3BUTHUE;

CrOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYHO  CHUTYallMl0, BOCIPHHHAMATb
CTPeCCOBYIO CHUTYyallul0 KaK BBI30B, TpPeOyrOmMid KOHTPMEp, KOPpPeKTUPOBATh
TpUHUMaeMble pellleHdss U JeHdCTBUs, (OpMY/JHMpPOBaTh W OLIeHWBAaThb PHUCKU U
roceCTBYs, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATDI
ITo3HaBaTe/IbHbIe YHUBePCA/IbHbIE YUeOHbIe AeHCTBUS

Bba3oBble jioruvyeckue AefCcTBUA:

e BBIIB/ISITh M XapaKTepPU30BaTh CYIeCTBEHHbIE MPHU3HAKU MaTeMaTUUeCKUX
00BEKTOB, TIOHSITHM, OTHOLIEHWM MEXIy TMOHATHUSIMH, (OPMYJIMPOBATh
orpejie/ieHUs]  MOHATWUW,  yCTaHABAMBaThb  CYIECTBEHHbIM  TPU3HAK
Knaccu(UKal[ii, OCHOBaHHUSI [jis 0000IleHusT YW CpaBHEHUs, KPUTepPUU
MIPOBOJVMOTO aHa/Iu3a;

e BOCIIDUHWMATh, (QOpPMYJUpOBaTh U  MpeoOpa30BbIBaTh  CYXK/AEHUS:
yTBepAuTe/ibHble U OTpHllaTe/ibHble, eJWHHWYHbIe, YacTHble U 00liue,
YCJIOBHBIE;



BBbISIB/IATH ~ MaTeMaTUUeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeunss B (akTaxX, [JaHHbIX, HAOMIOZEHUSX W YTBEP)KAEHUSIX,
Tpe/ijlaraTh KPUTEPHH [I/IS1 BBISIB/IEHUST 3aKOHOMEPHOCTEH 1 TIPOTHUBOPEUHIA;
7le/laTh BBIBOJIbI C WCIIOB30BAaHWEM 3aKOHOB JIOTUKH, [eAYKTUBHBIX H
WH/IYKTUBHBIX YMO3aK/IFOUeHUH, YMO3aK/IFOUeHHH 10 aHa/IOTHH;

pa3buparh /O0Ka3aTe/lbCTBA MaTeMaTHUeCKUX YTBEP)KIAeHUN (TpsiMble U OT
MIPOTHUBHOI0), TPOBOJAWUTL CAMOCTOSITEJTbHO HEC/IOKHBIE J[0OKa3aTebCTBa
MaTeMaTUueCKWx (aKToB, BbICTpaWBaTh apryMeHTalldi0, IIPUBOJUTH
NpUMeEPbI U KOHTPIPHUMeEPhI, 000CHOBBIBATh COOCTBEHHbBIE PACCYKAEHUS;
BbIOMpaTh criocob pemeHuss yueOHOM 3aaud (CpaBHMBATb HECKOJIBKO
BAapMAHTOB peIlleHus, BbIOMpaTh HauboJiee TOAXOMAIIMH C  yYETOM
CaMOCTOSITE/TbHO BbIZIe/IEHHBIX KDUTEPHUER).

Ba3oBble HcciejoBaTe/IbCKHe eHCTBUA:

WCTI0/Tb30BaTh BOIPOCHI KaK HMCC/Ie0BaTe/NbCKU WHCTPYMEHT T103HaHUS,
¢dbopMy/iMpoBaTh BOMPOCH], (PUKCUPYIOLME TPOTHBOpeune, TMpobsemMy,
CAMOCTOSITE/ILHO ~ yCTaHaB/MBaThL HKCKOMOe U JlaHHOe, (OpPMHUPOBATh
TUIIOTe3y, apryMeHTUPOBaTh CBOIO TIO3UI[HI0, MHEHHE;

MPOBOUTL TI0 CaMOCTOSITe/TbHO COCTAaB/JIEHHOMY TIUJIaHy HeC/I0KHBIM
9KCIepUMeHT, HeboJIbIlIoe hCCejoBaHue TI0 YCTaHOBIEHWI0 0COOeHHOCTel
MaTeMaTUUeCKOT0 00beKTa, 3aBUCMMOCTel 00BEKTOB MeXKy CO00i;
camMoCTosITeslbHO (hOpMy/IUpoBaTh 0000II[eHUsT ¥ BBIBOJBI TI0 pe3y/abTaTaM
NpoBeJEHHOT0 HAO/IOZIeHNs], WCC/e[loBaHMsA, OL|eHWBaTh JOCTOBEPHOCTH
TM0J/IyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMIA;

MPOTHO3UPOBATh BO3MOXKHOE Da3BUTHE TIPOL[ecca, a TakKe BbIIBUTAThb
TIPe/ITI0J/I0’KEeHHS O eT0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

PaboTa ¢ nuadopmarueii:

BBISIB/ISITH HEJJOCTaTOUHOCTb W HW30OBITOYHOCTh MH(OpPMALUM, [JaHHbIX,
HeoOXOIUMBIX [I/IsI PellieHUs 3a/jauu;

BbIOMpaTh, aHa/JIW3UpPOBaTh, CHUCTEMATHU3WPOBaTh U WHTEPIpPeTUPOBATh
MH(OpMAaLMIO Pa3/IUYHBIX BUZOB U (DOPM Ipe/iCTaB/IeHNUS;

BbIOMpaTh ¢GopMy TIpeJCTaBieHUs UWHPOPMALMM U WIIOCTPUPOBATh
peliaeMble 3a7aud CXeMaMH, [AuarpaMMaMd, WHOW TpaQUKOd M HX
KOMOMHAITUSIMU;

OLIeHMBaThb HaZEXHOCTb HH(OpPMALMKA I0 KPUTEpUsM, Ipe/JI0’KeHHbIM
yuuTesieM U CPOpMyIUPOBaHHBIM CaMOCTOSITE/TBHO.

KOMMyHI/IKaTI/IBHblE yYHuBepcCd/ibHbIE y‘-IEﬁHBIe AEﬁCTBHﬂ:

BOCIIPUHUMATh U (hOPMYJIMPOBaTh CY>X/IeHUsI B COOTBETCTBUM C YCJIOBUSIMU
U 1jeJIsIMU 0011leHus1, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pPeHUs



B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh IOSICHEHUS T0 XOAYy pelleHuUs
3aJjauu, KOMMEeHTUPOBaTh MOTyYeHHbIN pe3y/bTar;

B X0/le 00CY>X/|eHHsI 3a[jaBaTh BOTPOCHI T10 CYII[eCTBY 00CY>K/[aeMOl TeMBbl,
npo0JieMbl, pelraeMou 3afiaud, BbICKAa3bIBaTh WJIeH, HalleJleHHbIe Ha TIOUCK
pellieHusi, COTOCTaB/sATh CBOU CYXKAEHUS C CYXKAEHUsAMU APYTUX
YUaCTHUKOB [Auajora, oOHapy>KWBaThb pa3/iMuve W CXO/CTBO IMO3ULIMM, B
KOpPPeKTHOU (popMe (popMyJIMpPOBaTh pa3HOI/acHsi, CBOU BO3pakeHHs;
Mpe/ICTaB/SATh  pe3y/abTaThl  peIlleHds  3a/lauw, 9KCTIePUMEHTA,
MCCJIe[JOBaHUsI, TIPOEKTa, CAMOCTOSITe/TbHO BbIOMPATh (hopMaT BLICTYIIIEHUS
C y4éTOM 3a7iau TIpe3eHTaluyd ¥ 0COOeHHOCTel ayAIuTOpHH;

MOHMMATh M MCII0JIb30BaTh MPEMMYIIIECTBAa KOMaHAHON U UHAWBU/YA/TbHOM
paboThI MIpH pellleHrH yueOHbIX MaTeMaTUUeCKUX 3aZiau;

MIPUHAMATh 1]e/lb COBMECTHOU [1esiTeTbHOCTH, TJIAHUPOBATh OPTaHU3aLiUIo
COBMeCTHOM paboTbl, pacrpefensTh BUAbl paboOT, [A0OroBapuBaThCS,
o0OcCy>x/1aTh MpoIecC U pe3ynbTaT paboThl, 0600I1[aTh MHEHUS] HECKOMBKHUX
JII0J1eH;

y4acTBOBaTh B TPYyNmoBBIX ¢dopMax paboTel (00CyKaeHus, oOMeH
MHEHUSIMH, MO3TOBbIe IITYPMbI U [IPYTHe), BBITIOJHATb CBOIO YaCTh PabOTHI
W KOODAWHWPOBATh CBOU [IEHMCTBUS C JAPYTMMH WI€HaMH KOMaH/bI,
OlLleHMBaTh KaueCTBO CBOETr0 BKJaja B OOIIMI TMPOAYKT TIO0 KPUTEPUSIM,
chopMy/IMPOBaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBUSI.

PEFyJIHTI/IBHbIe YHuBepCa/IbHbIE y‘-IEﬁHble AEﬁCTBHH

Camoopranusanus:

CaMOCTOSITeJTIbHO COCTaBJ/IATh IJIaH, aIrOPUTM peLleHusl 3aZauu (WIh ero
YyacTh), BbIOMpATh CHoCcO0 pellleHHs C YYETOM HMEIOIIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTeM, apryMeHTHpOBaTb U KOPPEeKTUPOBAThb
BapUaHThI pelleHni C Y4ETOM HOBOM MH(OPMaL1H.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHBIA HHTE/L/IEKT:

B/Ia/IeTh CriocobamMu caMoIipoBepKH, CAaMOKOHTPOJISI TIpoLjecca M pe3yJ/ibTaTa
pellieHrs MaTeMaTUueCcKoW 3a/lauy;

Npe/IBU/IeTb TPYAHOCTH, KOTOpbIe MOTYT BO3HUKHYTD TP PellleHUU 3a/laud,
BHOCUTb KODPEKTHBBI B JIeSITeIbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/THCTB,
Hal/IeHHbIX OILIMOOK, BbISIBJIEHHBIX TPY/[HOCTEH;

OLIeHMBaTh COOTBETCTBUE pe3yJbTaTa [esATeTbHOCTU MOCTaBAeHHOW LieJid U
YCJIOBUSIM, OOBSICHSITH NMPHUUMHBI JTOCTVDKEHUS WM HEJOCTIDKEHHS IIeJiy,
HaXOJWTDb OIMOKY, JaBaTh OLIEHKY TIPUOOPEeTEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJ/IbTATDI



K koHily o0yueHus B 7 K/jacce OOyYarOLUICS TIOMYUUT CreyHOLue
ripeJiMeTHbIe Pe3y/IbTaThl:

Pacrio3HaBaTh UM3yuyeHHble reoMeTpuueckue (Uryphl, OINpeAensaTh UX
B3alMHOe pacriojioykeHue, M300pakaTb TeoMeTpuueckrie QUrypbl, BBITOIHITh
yepTeXXu M0 YCJIOBUIO 33/laud. M3MmepsiTh JIMHEMHble U YIJIOBble BeJWUYWHBI.
Pelath 3ajaum Ha BBIYMC/IEHWE J/IUH OTPE3KOB U BEJTMUUH YTJIOB.

Henatb rpyOyl0 OLIEHKY JIMHEWHBIX W YIVIOBBIX BEJWUYMH TIPeJMETOB B
peasbHOM >KU3HM, pa3MepOB TPUPOAHBIX O00BEKTOB. Pa3nuuaTh pa3Mephbl 3THUX
00BEKTOB I10 TIOPSIZIKY BEJTNUMHBI.

CTpouTb UepTeXXu K reOMeTPUUYECKUM 3a/lauaM.

[Tonb3oBaTbCs TMpU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIOJb30BaTh
TIPU3HAKW U CBOMCTBA pPaBHOOeIpeHHBIX TPEYT0/IbHUKOB TIPU pellieHrH 3a/iau.

[TpoBOAUTL NOTHUeCKUe PacCy>XJAeHUsl C WCIOIb30BaHUEeM reOMeTpUUYeCKUX
TeOpeM.

[Tonb30BaTbCs TPU3HAKAMM paBEHCTBA TIPSIMOYTOJIbHBIX TPEYroJIbHUKOB,
CBOMCTBOM  Me[MaHbl, TPOBEAEHHOM K THUIIOTEHy3e  MPSMOYTOJbHOTO
TPeYyro/sbHUKa, B PellleHUH TeOMeTPUYeCKHX 3a/iau.

OnpepensTh MapasuieIbHOCTD TIPSIMBIX C TIOMOILI[BIO YTJIOB, KOTOPbIe 00pa3yeT
Cc HUMU cekylas. OnpeensaTe MapajiiebHOCTh NPSIMBIX C MOMOLLBK PaBeHCTBA
pPacCTOSAHUM OT TOYEK OJIHOU MPSIMOU 10 TOUYEK APYrOM TPSIMOM.

Permiath 3a/jauM Ha KjieT4aTor Oymare.

[TpoBOAUTL BBLIUMCIEHUS W HaXOAWTh UKMC/IOBble U OYyKBEeHHble 3HAueHUS
yIJIOB B TeOMeTpUYeCKMX 3aflauax C HCIO/Jb30BaHHEM CyMMbI  YTJIOB
TPEeyrObHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB VIJIOB, 0Opa30BaHHBLIX TIpU
repeceueHWU [ABYX TMapasjieflbHbIX TIPSIMbIX CeKyllei. PeliaTh MNpakTU4YecKue
3a/lauM Ha HaXOXK/ieHue YIJIOB.

Brnagerb moHATHMEM TeOMETPUUECKOTO MeCTa TOYeK. YMeThb OIpeZessiTh
OuCCeKTpHUCY yrIJia U cepeJuHHbIN TIepreHJuKY/IsIp K 0TPe3Ky Kak reoMeTpuueckue
MeCTa TOUeK.

®opMy/IMpOBaTh OrpejeneHusi OKPY)KHOCTA W Kpyra, XOpJbl M AuameTrpa
OKPY>KHOCTH, M0JIb30BaThCSl UX CBOUCTBAMU. Y MeTb MIPUMEHSATh 3TU CBOUCTBA MPU
pelleHnH 3a/au.

BraseTb MoOHSITMEM OMWCAHHOW OKOJIO TPeyrojibHUKa OKPY’KHOCTH, yMeTb
HaXoAWTb eé 11eHTp. [lonb3oBaThbcs (pakKTaMH O TOM, UTO OHCCEKTPHUCHI YTJIOB
TpPeyrojibHAKa IiepeceKkalTcsi B OJHOM TOUKe, U O TOM, 4UTO CepeJUHHbIE
NepreHUKYJIsSpbl K CTOPOHAM TPeyro/IbHUKA MepeceKatoTcsl B OIHOM TOUKe.

BiasieTh MoHSITHEM KacaTeJbHOU K OKPY’>KHOCTH, MOJIb30BaTbCS TEOPEMOU O
TepIeH/IUKYJ/IIPHOCTU KacaTe/IbHOW U paZinyca, NPOBeAEHHOTO K TOUKe KaCaHUs.



[Tonb30BaTHCSA MPOCTENIIMMU TeOMeTPUUeCKMMY HepaBeHCTBAMM, MTOHUMATh
VX MPaKTUUeCKUM CMBIC/I.

[TpoBOIUTHE OCHOBHbIE TeOMeTPUYECKHe MOCTPOEHUS C TIOMOIIBIO IIUPKY/IS U
JIMHEUKWU.

K koHily obyueHuss B 8 Kjacce 0OydJarOImuiics TONyYUT CreLyroIIue
ripeIMeTHbIE pe3y/bTaThl:

Pacrio3HaBaTh OCHOBHbIE BH/bI UETLIPEXYTOJBHUKOB, WX 3J/IEMEHTHI,
T10J/Ib30BaThCsl UX CBOMCTBaMU TIPU pellieHuH reOMeTpUUecKrX 3aziau.

[IpuMeHsITb CBOMCTBA TOUKU TlepeceueHusi Me[lMaH TpeyrojbHUKa (1jeHTpa
Macc) B pellleHUH 3a/ay.

BiiageTh moHsiTHEM cpefHel TUHWUW TPeyroJbHUKA U Tparieliuy, MPUMEeHSITh
WX CBOWCTBa TpH pellleHud TeoMeTpuueckux 3afau. [losib30BaThCsi Teopemoi
dasieca ¥ TeOpeMOi O MIPOIOPLIMOHAIBHBIX OTPe3KaxX, MPUMEHSITh UX /ISl PellleHuUs]
MPaKTUYECKUX 3a/au.

[TpuMeHsITh MPU3HAKHU 107100 TPeYyTrONbHUKOB B PellleHUHU TeOMeTPUUeCKrX
3azau.

[Tonb3oBaThcsi Teopemol [ludaropa st pellleHUs] TeOMeTPUUECKUX U
MpakTUYecKUXx 3afau. CTpOUTh MaTeMaTU4eCKyl0 MoJelb B MPAKTUUYECKUX
3a/lauaxX, CaMOCTOSITE/IbHO Jie/laTh UePTEX U HaXO/[UTh COOTBETCTBYIOIIIUE /I/TUHBI.

BrageTh TOHATUSIMH CHUHYyCa, KOCMHYCa W TaHreHca OCTpOro yrjia
TIPSIMOYT0JIbHOTO Tpeyro/ibHUKA. [10/1b30BaThCsl 3TUMU MOHSATUSIMU [I/Is1 pellieHUst
MpPaKTUYECKUX 3a/ad.

Bbrunciath (pa3nuuHbIMU CII0COO6aMM) TIOIIA/lb TPEYro/IbHUKA U TUIOIIAAN
MHOTOYTOJIBHBIX ~ (uryp (Mo/ib3ysich, TI7le HeoOXOAMMO, Ka/IbKY/ISTOPOM).
[TpuMeHSITh To/TyYyeHHble yMeHUsI B MPaKTUUeCKUX 3a/lauax.

BrageTe MOHATUSIMM BIHMCAHHOTO W L|€HTPA/JIbHOTO yTJjla, MCIOJb30BaTh
TeOpeMbl O BIIMCAHHBIX YI/aX, YI/IaX MeXy XopJaMu (CeKYILUMU) U yTJie MeXIy
KacaTe/IbHOM U XOP/I0l TIpU pellieHuH reoMeTpUUecKuX 3aziau.

BrageTh MOHSATHEM OINMKWCAHHOTO YeTbIPEXYTO/bHUKA, MPUMEHSITh CBOMCTBA
OMUCAHHOTO YeThIPEXYTO/IbHUKA TIPU peLleHuH 3a/au.

[IpuMeHsITh TIO/TyYeHHbIe 3HAHMS Ha TMPAKTUKe — CTPOUTb MaTeMaThuecKue
MO/ie/iv /1S 3a/lau peasibHOM »KW3HU U TIPOBO/IUTH COOTBETCTBYHOII[ME BbIUMC/IEHUS
C TpyUMeHeHWeM TMo[o0usi W TpUroHOMeTpuHU (TONB3ysCh, TAe HeoOXOAUMO,
KaJIbKYJIATOPOM).

K koHily obOyueHus B 9 Kiacce oOydYaroIMics TIONYUYUT CJIeAyoIIue
TipeiIMeTHbIe pe3y/IbTaThl:

3HaTb TpPUrOHOMeTprUYecKhe (YHKIMKA OCTPbIX VYIVIOB, HAXOAUTh C UX
TOMOLL[bI0  pa3/IduHble 3/IeEMEHThI TPSIMOYTOJIbHOTO TPEYroJbHUKA («pelieHue



TIPSIMOYTOJIbHBIX TPEYTO/IbHUKOB»). HaxoAuTh (C MOMOILIbIO Ka/IbKYJ/ISITOPa) AJIMHbI
Y YIJIbI 7151 HeTaOIMUHBIX 3HaUeHUH.

[Tonb3oBaThCsl (popMysiaMy MPHBEJEHHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXXJ€CTBOM [I/I1 HAaxOXX[EeHUsI COOTHOLUEHWHW MeXJy TPUTOHOMETPUYeCKUMH
BeJIMUMHAMM.

Vcrionb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB [IJIsl HAXOXK/€HHUSI Pa3/TUUHbIX
3JIEMEHTOB TPEYro/JibHUKA («pelleHue TpPeyrojbHUKOB»), TPUMEHSTh HX TIpU
pellleH’H reOMeTpUUYeCKUX 3ajau.

Braserb moHSTUSAMH  TpeoOpa3oBaHUsS  TMOAO0OMS,  COOTBETCTBEHHBIX
3/1eMeHTOB MoA00HBIX Guryp. [1o/ib30BaThCs CBOMCTBAMU MOZ00MS TIPOM3BOIBHBIX
buryp, ymeTb BBIYMC/SATH [JJIMHBI W HAaxOOuUTh YI/bl y TOA0OHBIX GUryp.
[MpumeHsTH CBOMCTBa 10/00MS B TIPAaKTUYECKUX 3aZiauaX. YMeTb IIPUBOJUTH
TIpUMephbI TTOI00HBIX (DUTYP B OKPY>KaloIlleM MUDE.

[Tonb30BaTLCSI TeOpEMaMu O MPOU3BE/IEHUH OTPE3KOB XOPJ, O MPOU3BeleHUU
OTpe3KOB CEeKYIIUX, O KBaJpaTe KacaTeJbHOU.

[Tonb30BaTbCA BEKTOpPaMH, MOHMMAaTh WX FE€OMETPUYECKUA U (PU3NUYeCKUU
CMBIC/I, TIDUMEHSITb WX B pelleHWH TeoMeTpUUYecKUX U (PU3nueckux 3ajad.
[IpuMeHsITh CKa/sipHOE MPOM3Be/leHre BEKTOPOB [/1s1 HAXOX/AEeHUs IJTUH U YTJIOB.

[Tonb30oBaTbCA METOAOM KOOpPJMHAT Ha TIJIOCKOCTH, MPHUMEHATh €ro B
pelLleHnH reOMeTPUUeCKUX Y TIPAaKTUYEeCKHX 3a/ay.

BriageTh MOHATUSMU TPaBUJILHOTO MHOTOYTOJIbHUKA, [I/TUHBI OKPY>KHOCTH,
JJIUHBI IyTU OKPY>KHOCTW W paJMaHHOW Mepbl YI/a, YMeTb BbIYUC/ATH TUIOLIA/b
Kpyra 1 ero yacreil. [IpuMeHATh NO/yuyeHHbIEe YMEHUS B IPAaKTUYECKUX 3a/auax.

Haxomute ocu (WM LeHTPbI) CUMMETPUM (DUTYpP, TPUMEHSITh [IBU)KEHUS
TJIOCKOCTH B MPOCTEULLINX Caydasix.

[IpuMeHsTh TIO/lyYyeHHbIe 3HAaHWSI Ha MPaKTUKe — CTPOUTb MaTeMaThuecKue
MO/Ie/iv [/1s1 3a/lau peasibHOW JKHU3HU M TTPOBOJIUTh COOTBETCTBYIOLME BHIYMCIIEHHUS
C TIpUMeHeHWeM TIoJo0usi U TPUTOHOMETPUYEeCKUX (YHKUUM (T0Jb3ysCh, T[e
Heo0X0UMO, KaTbKy/ISITOPOM).



TEMATHUYECKOE

INTAHUPOBAHME 7 K/IACC

CMerxHble U
BEepPTUKA/bHbIE YTJIbI.
PaboTa

C TIPOCTEUILINMU
yepTe)KaMH.
V3mepeHvie TUHEUHBIX
Y YTJIOBBIX BEJIUYMH,
BBIUMCJ/IEHHE OTPE3KOB
Y yTJIOB

HaumeHnoBanue paszgena |[KosmnyectBo OcHoBHOE OcCHOBHBIe BU/IbI ZIeSITeTbHOCTA 00YYaroInXcst
(Tembl) Kypca YyacoB cojfiep>kaHue
[Ipocremime 14 [Tpocrewime ®opMy/IMpoBaTb OCHOBHBIE [TOHATHS U ONIpe/ieIeHus.
reoMeTpuyeckre (Urypsl v reoMeTpUyecKue Pacno3HaBaTh M3yueHHbIe reOMeTpUYecKue (QUrypel,
VX CBOUCTBA. VI3MepeHue OOBEKTHI. orpejeaATh UX B3aUMHOe paclio/ioXkeHre, BbINO/THATD
reoMeTpU4YeCKUX BeJIMUnH MHOroyronbHUK, yepTex 10 YCI0BUIO 3a[auM.
JIOMaHasl. IIpoBoguTH IIPOCTEMILINE TIOCTPOEHUS C TOMOLLBIO LIUPKYJIS

Y JITMHEVKH.

V3MepATH /TMHEeHbIe U YTI0Bble BeJIMUMHBI FTeOMeTPUUeCKUX
Y TIPaKTUUECKHUX 00bEKTOB.

OnpejensTh «Ha I'71a3» pa3Mephbl peajbHbIX 00bEKTOB,
MPOBOUTH TPYOYI0 OLIEHKY UX Pa3MepOoB.

PernaThb 3a7lauv Ha BbIYUC/IEHHE JJIUH OTPE3KOB U BeJIMUMH
YTJIOB.

PeruaThb 3a/lauy Ha B3aMMHOe pacriosioyKeHue
reoMeTpruyeckux Guryp.

IIpoBouTh K/1acCU(UKALMIO YIJIOB, BBIUMC/ISTD
NUHENHbIe U YTJIOBbIe BeIMUKHBI, TPOBOAUTH
HeoOXouMbIe ZloKa3aTe/IbHbIe PacCy KAeHMsl.
3HAKOMUTBCA C HICTOPHEH Pa3BUTUSI TeOMeTpUr

TpeyroisHUKU

22

ITonsaTHE O PaBHBIX
TPeyIroJIbHUKAX

Pacno3HaBaTh Napbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX
yepTexxax (C yKazaHHeM MPU3HAKOB).
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Y TIepBUYHbIE
Tipe/iCTaB/IeHUs

0 paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPeyro/IbHUKOB.
IIpu3Haku
paBeHCTBa

TIPSIMOYT O/TbHBIX
TPeyro/IbHUKOB.
CBOWCTBO Me/IhaHbl
MIPSIMOYT O/TLHOTO
TPeyro/IbHUKA,
TIPOBE/IeHHOU

K TUTIOTEHY3€.
PaBHOOeIpeHHbBIE

u

PaBHOCTOPOHHUE
TPeyrOo/IbHUKHU.
[Ipy3HaKu U CBOMCTBA
paBHOOE/IPEHHOTO
TPeyro/ibHUKa.
HepaseHctBa

B F€OMEeTPUH.
[TpsiMOyTo/IbHBIN
TPEYTrO0JIbHUK C YTJIOM
B 30

BeIBoauTH CJie/iCTBUS (PaBEHCTB COOTBETCTBYHOLUX
3J1IeMEHTOB) M3 PaBEHCTB TPEYTOJIbHUKOB.
dopmMy/IMpOBaTH OIpeie/ieHHsl: OCTPOYTOIbHOTO,
TYMOYTO/ILHOTO, MPSIMOYTO/IbHOT0, paBHOOEIPEHHOT O,
PaBHOCTOPOHHEr0 TPeYTroJibHUKOB; OMCCEKTPHUCHI, BLICOTHI,
Me/lMaHbl TPEYTO/IbHUKA; CepeMHHOrO MepIrieHINKYyIsipa
OTpe3Ka; NepuMeTpa TPeyroJIbHUKa.

@®opMy/IMpPOBaThH CBOMCTBA U NMPU3HAKWU PaBHOOEAPEHHOTO
Tpeyro/bHUKaA.

CTpouTh yepTeXXy, pelarThb 3aiauM C OMOIbIO
HaxO0’KJe€HUSI PaBHBIX TPEYT0/IbHUKOB.

ITp¥MeHATH MPH3HAKU PABEHCTBA NPSIMOYTOIbHBIX
TPeyroJibHUKOB B 3aJjayax.

Hcnonb30BaTh LIUPPOBbIE PECYPCHI /I HCC/IeA0BaHUA
CBOMCTB U3y4yaeMbIX (QUTYP.

3HAKOMUTBCA C HCTOPHEN Pa3BUTUSI TeOMEeTPUr
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[TapannenbHbIe TIpSIMbIe, 14 [TapasiesibHBIe TIpSIMBIE, DopmMy/IMPOBATH NNOHATHE T1apalyIe/IbHbIX MPSIMBIX,

CyMMa YTJIOB TPeyroJibHUKa ux cBorcTBa. Hakpect HaXO0JUTh PaKTUYeCKue MprUMephbl.
nexkaiue, M3yuaTh CBOICTBA yI/10B, 00pa30BaHHBIX MPU MepeceueHnn
COOTBETCTBEeHHbIE Trapasuie/ibHbIX TIPSIMBIX CEKYIIeH.
Y OJHOCTOPOHHNE ITpoBouTH AOKAa3aTe/IbCTBA [1apauie/IbHOCTH [IBYX
yT7bl, 06pa30oBaHHbIE NIPSIMBIX C TIOMOII[BIO YT7I0B, 00pa30BaHHBIX MTPH
TIpY MepeceyeHnu repecevyeHny 3TUX NPSMbIX TPeTber MPsIMOM.
rapasiiesibHbIX [PSAMBbIX BbIuMc/IATh CyMMY YIJIOB TPeyro/IbHUKA U MHOIOYT OJIbHUKA.
CeKylLLen). HaxoauTth unc/ioBble U OyKBeHHbIE 3HAUEHHS YTJIOB
[Ipu3Hak B reOMeTPUYeCKUX 3a/a4ax C UCII0/Ib30BaHUEM TeopeM
Trapasisie/IbHOCTH TIPSIMBIX | O CYMMe YIJIOB TPEYro/IbHUKA ¥ MHOTOYTO/IbHUKA.
yepes paBeHCTBO 3HAKOMMTBCA C UCTOPHEH Pa3BUTUS TeOMeTPUH
pPacCTOSIHUU OT TOYEK
O/IHOM TIPSIMOM 10
BTOPOM MPSIMOU.
CyMmMa yriioB
TPeyroJIbHUKa.
Brertaue yriisl
TpPeyroJ/ibHUKa

OKpy>KHOCTb U KPYT. 14 OKpy>XHOCTb, XOpJa U DopMy/IMPOBATH ONpeAe/IeHUsA. OKPYXHOCTU, XOP/bl,

['eomeTpuueckue
TIOCTPOEeHUS

JriaMeTp UX CBOUCTRBA.
KacarenbHas

K OKPY’KHOCTH.
OKpy>KHOCTB,

[iMameTpa U KacaTeJIbHOW K OKPY>KHOCTH.

M3yuaThb WX CBOMCTBA, MPU3HAKU, CTPOUTH UEPTEXU.
HccnepoBarh, B TOM UKC/Ie HCII0/Ib3ys HU(poBbIe
Pecypchl: OKPY>KHOCTb, BITUCAHHYIO B YTOJI; LIEHTP
OKDY>KHOCTH, BIMCAHHOU B YT0JI; PABEHCTBO OTPE3KOB
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BIMCAHHAsA B YTOJI.
ITonsarue o I'MT,
MpUMeHeHre

B 3a/jayax.
buccekTpuca u
cepeVUHHBIN
TeprieH Ky JIp

KaK reOMeTpUYeCcKue
MeCTa TOYeK.
OKpy>XHOCTB,
OIKCaHHAas OKOJI0
TPeyro/ibHUKa.
OKpy>XHOCTB,
BMUCAHHAs

B TPEYTOJIbHUK.
[IpocTetive

3a/1aumn

Ha MOCTPOeHue

KacareJIbHbIX.
Ncnons3oBare Metog ['MT g1 [oKa3aTebCTBa TeOpeM

0 TIepeceueHrH OHMCCEKTPUC YTJIOB TPEYTo/IbHUKA U
CepeMHHbBIX MePreHIUKY/ISIPOB K CTOPOHaM

TpeyroJibHuKa ¢ nomoliso I'MT.

OB/aieBaTb NOHATUAMM BIIMCAHHOW U OMTMCAHHOU
OKPY>KHOCTeU TPeyroJibHUKa, HaX0AUTb L[eHTPbI 3TUX
OKDY’KHOCTEM.

PemiaTh OCHOBHbIE 3a/1a4Y4 HA MIOCTPOEHHUE: yIjia, PABHOTO
JJAHHOMY;  CepeuHHOr0  TMeprHeHAuKyJsipa  [JaHHOTO
OTpe3Ka; MPSIMOM, TTPOXOAsIer yepe3 JaHHYIO0 TOUKY

Y TIepIeHANKY/ISIPHOM JAaHHOM MPsAMO#; OUCCEeKTPHUCHI
JJAHHOTO yTJ1a; TPEYTOJIbHUKOB T10 Pa3/IMYHbIM 3/1IeMEeHTaM.
3HAaKOMUTBCH C MICTOPHEH pa3BUTHUSI TeOMeTPUU

[ToBTOpeHMe, 06001IeHIEe 4 [ToBTOpEHUE U PernaTh 3a/jauM Ha MOBTOPeHUe, WITIOCTPUPYIOIIIYEe CBSI3U
3HaHUU 0000111eHIe MeXXy Pa3/TMUHBIMU YaCTSIMU Kypca

OCHOBHBIX TTOHSITUW U

METO/IOB Kypca

7 Knacca
OBILIEE KOJIMYECTBO 68

JACOB I10 ITPOI'PAMME
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8 K/IACC

HaumeHoBanue pa3gena | Kommuect OcHoBHOe OcCHOBHbBIe BU/IbI IeSITEIbHOCTH 00yJaroImxcst
(Tembl) Kypca BO cozepykaHue
yacoB
UeTbIpexyro/ibHUKU 12 [Tapasiesnorpamm, ero MN300pakaTh 1 HAXOAUTH Ha YepTeXKax

TIPU3HAKU U CBOUCTBA.
YacTHble ciyvyau
TapasiieJiorpaMmmoB
(TIPSIMOYT OJILHUK, POMO,
KBaZIpar), UX MpU3HaK1
Y CBOWCTBa. Tpanerusi.
PaBHOGOKast

Y TIPIMOYTOJIbHAS
TpareLyy.

Metop yaBoeHus
Me/IuaHbl.
LlentpasnbHas
CUMMETPHS

YeTbIPeXYTr0JIbHUKKU Pa3HbIX BUJOB U UX 37IeMEHTBHI.
dopmMy/IMpOBaThH ONpeje/IeHHs: NapasiiesiorpaMma,
MPSIMOYTOJIbHYKA, poM0Oa, KBaZipaTa, Tparerjuu,
paBHOOOKO Tpareruu, MpsMOYTOIbHOM Tpareryu.
JloKa3bIBaTh U MCI0/1Ib30BaTh MPH pPelleHuH 3aau
MPU3HAKU U CBOWCTBA: Mapasiie/iorpaMma,
NpsSIMOYTO/IbHUKA, poMba, KBaZipaTa, TpareLuy,
PaBHOOOKOM Tpareruu, MpsMOYTOIbHOM Tpareryu.
IIpumeHATH MeTOJ yABOEHUSI Me/aHbI
TpeyrojsibHvKa. Mcmonb3oBaTh 1M(pPOBbIE pecypChbl
JJ1S1 UCCJIeJOBaHUs1 CBOMCTB M3y4yaeMbIX (QUryp.
3HAKOMUTBCA C HCTOPHEH Pa3BUTHUSI TeOMETPUA

Teopema daneca u Teopema
0 MPOTOPLIMOHATBHBIX
OTpe3Kax, MoZio0HbIe
TPeyroJIbHUKU

15

Teopema ®daneca u
Teopema

0 MPOMNOPLIMOHAIBHBIX
OTpe3Kax.

CpenHsist TUHUSA
TpeyroJIbHUKA.
Tpaneuus, ee cpegHss

IIpoBOAUTH NMOCTPOEHMS C TTOMOILIBIO LIUPKY/IS U TMHEHKH
C UCI0/Ib30BaHKe TeopeMbl Paseca ¥ TeOpPeMbI

O TIPOMOPLIMOHA/IbHBIX OTPE3KaX, CTPOUTH UETBEPTHIN
MPOIOPLIMOHAJIbHBIN OTPe30K.

IIpoBoauTH AOKA3aTeIbCTBO TOTO, UYTO Me/JaHbI
TpeyroJbHUKa NepeceKaroTcs B OAHOM TOUKe, U HAXOUTh
CBSI3b C LJeHTPOM MacC, HAXOAUTb OTHOILIIEeHNe, B KOTOPOM
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JTUHUSL.
[IporopririoHaIbHbIe
OTpe3KHU.

LleHTp Macc

B TPeyroJIbHUKE.
[Tomo6HbIE
TpPeyrojibHUKU. Tpu
TIpU3HaKa mojo0us
TPEeYrO/IbHUKOB.
[IprimeHeHue
1101001

TIpY peLleHur
TpaKTUYeCKUX 3a/au

Me/IMaHbl Je/ISITCS TOUKOM UX TTepeceveHwsl.

HaxoauTthb nmoZio6HbIe TPeYTOMbHUKHN Ha TOTOBBIX YepPTeXKax
C yKa3aHWeM COOTBETCTBYIOIINX TIPU3HAKOB MTOZ00HS.
Pemarh 3aiaun Ha MOZ00HbBIE TPEYTOILHUKHU C IIOMOIIBIO
CaMOCTOSITeJTbHOTO TTOCTPOEHHS UepTeKel 1 HaXOKIeHUsI
MoJOOHBIX TPEYTOTBHUKOB.

IIpoBoUTH A0Ka3aTe/IbCTBA C UCI0/Ib30BaHUEM
TIPU3HAKOB TO00HSI.

JloKa3pIBaTh TPU MPU3HAKa Mo00Us TPeyroJbHUKOB.
IIpuMeHSATB T10/TyUYeHHbIe 3HAHUS TP pellieHn!
reoMeTpUUYeCKUX U TTPAKTUUECKHX 3a/iau.

3HAKOMMTBCHA C HCTOPUEH Pa3BUTHS FeOMETPUU

[Tnomjaas. Haxoxaenue
TI/I0La/lel TPeyTrO/IbHUKOB
1 MHOTOYTOJIbHBIX (DUTYP.
[Tnomaay moJo00HBIX

¢uryp

14

CaoiicTBa mionazen

reoMeTpUuecKux uryp.

®opmyiibl 41s
T/TOLIa AU
TPeyroJIbHUKA,
Tapasuie/IorpaMma,
TparerLuu.

BbluriciieHue nioiagen

CIOXKHBIX (bUryp.

OBafieBaTh NEePBUYHBIMH NMPeACTaBIeHUAMHA 00 001116l
TeOpUH I/1011aiv (Mepbl), (pOpMyTUPOBATH CBOWCTBA
TJIOLIA/IN, BBISICHSITh UX HATrJISIAHBIN CMBICI.

BoiBoguTh hopMy/ibl I/I0LAAU TIapasiiesiorpaMmMa,
TPeyroJibHUKa, TparewLyy U3 (GopMyJibl TI0LIAAN
NpPSIMOYTOJIbHUKA (KBaZpaTa).

BoiBoguTh (hOpMy/IbI M/I01LaAN BBIMTYK/IOTO
YeThIpeXyroJ/ibHUKa UYepe3 JUaroHaay U yroa Mexxay HUMU.
Haxouth mioiazy Guryp, n3006pakeHHbIX Ha K/IeTUaTOu
OyMare, MCIo/Ib30BaTh pa30ueHre GUTYPhI Ha YaCTH

Y [JI0OCTPavBaHUe.
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[Tnowmaau Guryp

Ha K7ieTuaToi Oymare.
[Tnomaay moJo0HBIX
uryp.

3agaun

C MPaKTUYeCKUM
cofiep>kKaHHeM.
Perienune 3agau

C TIOMOII[BI0 MeTO/Ia
BCIIOMOTaTeTbHOM

TL/IOLIa/IA

Pa30uparh npuMepbl UCTIOIH30BaHUs BCTIOMOTaTeTbHOM
TJIOLIA/N [I/1S1 pellleHUsI FTeOMeTPUYEeCKUX 3azad.
HaxoauTsb 1/10111a/111 TT0100HBIX GUTYP.

BbIuuCAATS /1011a1 Pa3/IMUHbIX MHOTOYTOJIbHBIX (PUTYD.

PemaTh 3ailauM Ha I/I0IA/Ib C TIPAKTUUECKUM
cofiep>kaHreM

Teopema ITudaropa
Y Hauasia TPUrOHOMETPUU

10

Teopema ITudaropa,
ee MpUMeHeHHe.
Onpepenenuve
TPUTOHOMETPUUECKUX
dbyHKIMH 0CTpOro
yrJia IPSIMOYT'OJIbHOTO
TPeyroJibHUKa,
TPUTOHOMETPUUECKUe
COOTHOLLEHUST

B MIPSIMOYTO/TbHOM
TPeyroJibHUKE.
OcHoBHOE
TPUTOHOMETPHUUECKOoe
TOXK/]eCTBO

Joka3biBaTh Teopemy [lngaropa, ncrnosnb3oBarth ee

B [IPAaKTUYECKUX BBIYMCICHUSX.

DopMy/IHMpPOBaTh ONpe/ie/IeHUs] TPUTOHOMeTPUUYeCKUX
(YHKLMKA OCTPOro yrJjia, IPOBepATh UX KOPPEKTHOCTb.
BeIBOAMTE TPUTOHOMETpUYECKUEe COOTHOLLICHUS

B [IPSIMOYTOJIBHOM TPeYyrOJIbHUKeE.

HccnepoBarh COOTHOLLICHUS MEXY CTOPOHAMU

B [IPSIMOYTOJIHBIX TPeYyroJIbHUKAaX C yriaaMu B 45° u 45°;
30° u 60°.

Hcnonb3oBaTh (POpMYJibl IPUBE/IEHUSI U OCHOBHOE
TPUIOHOMETPUUeCKOe TOXK/eCTBO /11 HaXOXKAeHUs
COOTHOLIEHUI MeXXy TPUTOHOMETPUYECKUMU (PYHKLIUSIMU
pas/IMuHbIX OCTPBIX YIJIOB.

IIp¥MeHATH I10/1y4yeHHble 3HaHWA U YMEeHUs IIpY pelleHnuy
[paKTUUeCKUX 3a7ay.

3HaKOMHUTBCA C UICTOPUEH Pa3BUTHUS TeOMETPUU
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Y16l B OKPY>KHOCTH.
BnvicaHHbIe ¥ onycaHHbIe
YeThIPeXyTrOJIbHUKU.
KacaresbHble

K OKpYy>XHOCTU. KacaHue
OKPY>XHOCTeM

13

BnucanHbie

Y 1L|eHTpa/IbHbIe
YIJIbl, YTO/
MeXay
KacaTeIbHOMN

Y XOpJ0M.

YTIblI MEXIY
XopJamu

Y CEeKYLLMH.
BrnimcanHble

1 OITMCaHHbIE
YeTbIPeXYTOJIbHUKH,
VX TIPU3HAKU

1 CBOMCTBA.
[IprMeHeHMe 3THUX
CBOMCTB

TIpU pelleHun
reOMeTPUYECKUX
3a7iay.
B3aumHoe
PacIioyioyKeHue
JIBYX
OKDPY>KHOCTeu,
obre
KacaTe/bHbIe.
Kacanue
OKPY>XHOCTEM

@dopMy/IMpOBaTb OCHOBHBIE OIpe/ie/IeHNs], CBI3aHHbIe

C yIJIaMH B Kpyre (BITMCAaHHBIN YIoJI, IeHTPaJIbHbIN YTroJl).
HaxoauThb BNMCaHHbIE YIJIbI, OMMpPAIOLMecs: Ha OJHY AYTY,
BBIYUC/IATH YIJIbI C TIOMOLBI0 TEOPEMBI O BIMCAHHBIX
yrJlax, TeOpeMbl O BIIMCAHHOM YeTbIpeXyrO/IbHUKe,
TeopeMbl O LIeHTPa/IbHOM YIJIe.

HccnepoBath, B TOM UKcIie C TOMOLIBH U(PPOBbIX
pecypcoB, BIMCaHHbIe U ONKCaHHbIe YeTbIPeXyT0/IbHUKH,
BBIBO/MTH VX CBOUCTBA U PHU3HAKHU.

Hcnonb30BaTh 5TV CBOMCTBA U NIPU3HAKY TIPY pPellleHUur

3a/1a4
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[ToBTOpEHMe, 060061TIEHHE 4 [ToBTOpEHUe Peruatsb 3ajauu Ha MOBTOpPeHMe, UTFHOCTPUPYIOLLHEe CBSI3U
3HaHUU OCHOBHBIX MOHATUW U | MeXX/y pa3/IMuYHbIMM UaCTIMU Kypca
MeTO/I0B KypCOB
7 1 8 K/1accoB,
0000111eH1e 3HAHWI
OBIEE KOJIMYECTBO 68
JACOB IIO ITPOI'PAMME
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9 K/TACC

0 TIPOM3Be/IeHNH
OTpPEe3KOB XOp/,
TeopeMa

HaumeHoBanue pa3zgena | Kommuectso OcHoBHOe OcCHOBHbBIe BU/IbI IeSITEIbHOCTH 00yJaroImxcst
(TemnI) Kypca yacoB coZiepKaHue
TpuroHometpus. TeopeMsbl 16 Onpepenenve dopmy/IMpPOBaTH OMpefe/IeHUsl TPUTOHOMEeTPUUYECKUX
KOCUHYCOB U CUHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMHU TYMbIX U MPSMBIX yTJIOB.
PelieHrie TpeyrosbHUKOB dyHKuM yrios ot 0 BbIBoAMTE TEOPEMY KOCUHYCOB M TeOpPeMY CUHYCOB
no 180 . ®opmyiibl (c pagryCcoM OMMCaHHOW OKPY>KHOCTH).
TIpUBE/EHUSI. BoiBoguTh (hopMyJibl AJis BBIYUC/TIEHHS TUIOMIa/ei
TeopemMa KOCUHYCOB, C UCI0/Ib30BaHMEM TeopeM TPUroHoMeTpuu (popmysa
TeopemMa CHUHYCOB. TJIOLIAIA TPEYTOJIbHUKA Yepe3 [IBe CTOPOHBI U YTOJI MEXIY
Perienue HUMU, (popMYyJia TI/IOIIA/IX YeThIPeXyTro/JbHUKA uepe3 ero
TPEeYroJIbHUKOB. [IaroHav U YroJl MeXXAy HAMH).
[TpakTrueckoe Pemiatb TpeyrosbHUKHU.
TIpUMEeHeHre PemiaTth npakTruyeckue 3ajauu, CBOASAIIUECS
[IOKa3aHHbIX Teopem K HaXOXX/EHUIO Pa3/IMUHbIX 3/IEMEHTOB TPEyroJIbHUKA
[Tpeobpa3oBaHue oA00OHSI. 10 [TonsTHE OcBauBaTh NMOHATHE IPe0Opa30BaHUS TI0100MS.
MeTtpuueckue o ripeoOpa3oBaHKH HccnepoBaTh OTHOLIEHHWE JIMHEWHBIX 3/IEMEHTOB (DUTyP
COOTHOLLIEHUST 1o/100usl. nipu 1ipeobpa3oBaHmy T10[06HsI.
B OKPY>KHOCTH CoOTBeTCTBEHHbIE Haxouth nprMepbl 11oj001s1 B OKPYKaroIeit
3/IeMeHTBI TIOJOOHBIX | eHCTBUTETHLHOCTH.
¢uryp. BbIBoAMTH MeTpUUECKUe COOTHOLIEHUS MEXAY OTpe3KaMu
Teopema XOp/[l, CeKyLIMX Y KacaTebHbIX C UCI0JIb30BaHUEM

BITMCAHHBIX YTJIOB U MOZOOHBIX TPEYTO/ILHUKOB.
PemaThb reoMeTpruueckue 3a/lauy v 3a/laud U3 peasbHOM
JKH3HM C UCIT0/Tb30BaHUEM IT0ZI00HBIX TPeYro/JIbHUKOB
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0 [poM3BeJeHUU
OTPEe3KOB CeKyIUX,
Teopema O KBajipare
KacaTrebHOU.
IIpumenenue

B pelLleHnH
reoMeTprUYeCcKUx

3a7au

BexkTtopel

12

Onpepenenuve
BEKTOPOB, CJIOXKEHHe
Y BbIUMTaHHE
BEKTOPOB,
YMHO)>KeHHe BEeKTopa
Ha YuCIIo.
PusrueCcKun

Y reOMeTpUYeCcKui
CMBIC/T BEKTOPOB.
PassioykeHue BeKTOpa
IO IByM
HEKOJUTMHeapHbIM
BEKTOpaM.
KoopauHatsl
BEeKTOpa.

CkasnsipHoe
Tipou3Be/ieHre
BEKTOPOB, €ro

Hcnonb30BaTh BEKTOPHI KaK HallpaB/eHHbIe OTPE3KH,
HUCC/Ie0BaTh reOMeTprUUYecKu (repemelieHuye)

1 Gur3nUeckuii (Cuia) CMbIC/IbI BEKTOPOB.

3HaTh omnpe/je/ieHUuss CYMMbl U Pa3HOCTU BEKTOPOB,
YMHO>XeHHS BEKTOpa Ha YMCJI0, HCC/Ief0BaTh
reoMeTpuYeCcKrr U (pU3MYeCcKri CMbIC/IBI 3TUX OMepaLivi.
Pemathb reomeTpuueckue 3aZjauu C UCIOIb30BaHUEM
BEKTODOB.

Pack/iagpiBaTh BEKTOP MO JBYM HEKOJ/UIMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKaasipHOe NMPOU3BeJeHre BeKTOPOB,
BBIBO/JMUTH €r0 OCHOBHbIE CBOMCTBA.

BeruucaaTe CymMMy, pa3HOCTb U CKaJIIPHOe MPOU3Be/leHre
BEKTOPOB B KOOp/{MHAaTaX.

IIpuMeHATH CKa/IIpHOE MPOM3Be/leHHe [/1s1 HaXOXKeHUs
JUIVH U yTJIOB
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TIpYMeHeHve
IS
HaXOXK/JeHUsI
[JIVH U YIJI0B.
Perenue 3azau
C TIOMOLbIO
BEeKTOPOB.
IIpumeHeHue
BEKTOPOB /IS
peleHus 3asa4
bu3uKU

[leKapTOBbI KOOPAUHATHI
Ha IVIOCKOCTH

JlekapToBbl
KOOP/JHMHAThI TOUEK
Ha IJIOCKOCTH.
YpaBHeHUe NpSIMOiA.
YpaBHeHue
OKDY’KHOCTH.
KoopauHate! Touek
TriepeceueHust
OKPY>XHOCTH

Y TIPSIMOM.

Metop KoOpAUHAT
TIpU pelleHnun
reoMeTpUYeCcKux
3a/1a4, MPAaKTUYECKUX
3a/a4y

OcBauBaTh NMOHATHE MPSIMOYTOTLHON CUCTEMBI
KOOp/IMHAT, eKapTOBbIX KOOPAUHAT TOUKHU.

BbIBOAUTH YpaBHEHUe MPSIMOI U OKPY>KHOCTH.
Bob1/ie/1ATh N0JIHBIN KBa/IpaT [Jis HAXOXK/eHHUsI LieHTpa

Y paJiiyca OKPY>KHOCTH T10 ee YpaBHEHUIO.

Pemarth 3aiauM Ha HaXOXXAEeHUe TOUeK

repeceueHusi MPSIMbIX U OKPY>KHOCTEel C TIOMOLLIbIO MeTo/a
KOOp/IMHAT.

Hcnonb30BaTh CBOMCTBA YII0BOr0 KO3(duIi[eHTa TIPsiMOoi
MIpY pelleHny 3a/iay, /151 Orpe/ie/ieHus pacIio/ioKeHusI
TIPSIMOM.

IIpuMeHATb KOOP/IUHATHI MIPU pPellleHUU

reoMeTpUUeCKHX U MpaKTUUeCKuX 3ajiau,

Q151 IOCTPOEHUS] MaTeMaTUUeCKUX MOJeren

peasibHbIX 3a7au («MeToJ KOOpAHUHAT»).

ITos1b30BaThCsA /1J151 TIOCTPOEHKS Y UCC/Ie[lOBaHUM
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LM(POBBIMU peCcypcamH.
3HAKOMUTBCA C HCTOPHEH Pa3BUTUS TeOMETPUHU
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[IpaBu/ibHBIE
MHOTOYTOJTbHUKH.
[]/1MHa OKPY>XHOCTHU

Y T/IOLIA/b KpYyTa.
Brruncnenuve niionjagen

[IpaBusibHBIE
MHOTOYT'OJIbHUKM.
Yucno . [JnvHa
OKPY>KHOCTH, AyTU
OKPY>KHOCTH.
PagvanHas mepa
yria.

[Tnomjaae Kpyra,
CeKTopa, CermMeHTa

dopmy/IMpoBaTh OTpe/iesieHre PaBUIbHBIX
MHOTOYTO/TbHUKOB, HAX0/JUTh MX 3JIEMEHTHI.
ITo/1b30BaThCsl TIOHATHEM JJIMHBI OKPY>KHOCTH, BBEJ|eHHBIM
C TOMOLI[bIO TIPABU/IbHBIX MHOTOYTOJIbHUKOB, ONPe/e/IsATh
YKMCJIO , JTUHY AYTH U pafiIlaHHY 0 Mepy yTJia.
IIpoBoAMTH Mepexo/| OT Pa[MaHHOW Mepbl yTJa

K IpaZlyCHOM 1 Ha0b0pOT.

Onpeaensars MIoMagL KpyTa.

BoiBoauTh (popMyibl (B rpaJlyCHOM U pafiIMaHHOM Mepe)
IJIsL JJIAH AYT, TIIolaZieid CeKTOPOB Y CErMEeHTOB.
BoruncaaTh ronjaau Guryp, BKIYAMIKUX 3/1eMeHTbI
OKDY>KHOCTH (KpyTa).

HaxouTh 1/10111aJiy B 3alauax peasbHOM >KU3HU

[IBUKeHUS TI/I0CKOCTU

[TonsTne o gBUKEeHUHU
TIJIOCKOCTH.
[TapannenbHbI
TIepeHoc, NoBOPOT
[Tpumenenue

TIpY peLleHny 3a/1au

Pa30upars nprMepbl, WITHOCTPUPYIOLLKe TIOHSATHS
JBYDKEHMS.

dopmMy/IMpOBaTh OIpe/ie/ieHrs Mapasie/lbHOr0 epeHoca,
MOBOPOTAa U OCeBOW CUMMETPUHU.

BbIBOAMTH VX CBOMCTBA, HAXOAUTh HEIO/BI)KHbIE
TOUKH.

HaxoauTb LIeHTPbI U 0C CUMMETPUU NPOCTEUILNX
uryp.

IIpuMeHATH Napasie/lbHbI epeHOC U CUMMETPUR0
NP pellieHny reOMeTpUUYecKux 3aziau (pa3oupartb
TIPUMEpBHI).

Hcnonb30Barh /17151 IOCTPOEHUs U UCC/IeJOBaHUM
1[1(PpOBbIe pecypChl
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[ToBTOpEHMe, 060061TIEHME,
cucTeMaTu3alus 3HaHUMN

IToBTOpEHue
OCHOBHBIX MMOHATUM

Y MeTO/|0B KypCOB
7-9 K/1accos,
0000111eHIEe

Y cUCTeMaTu3aLys
3HaHui. [Ipocreiiive
reomeTpuyeckue
burypsl u ux
cBoicTBa. i3mepeHue
reoMeTpuYeCcKux
BeJIUUKH.
TpeyroybHUKY.
[TapannenbHbie

Y TIeprieHVKYJIsIpHbIe
TipsiMbIe.
OKpY>XHOCTb U KpPYT.
I'eomeTpuyeckue
TIOCTPOEHUS. YTJIbl

B OKPY>KHOCTH.
Briucansbie

Y OIKMCAHHbIE
OKPY’>KHOCTH
MHOT'OYT'OJ/IbHUKOB.
[Tpsamas

Y OKPY>KHOCTB.

OnepupoBaTh NOHATUAMM: (PUTypa, TOUKA, IpsiMasi, yroJ,
MHOTOYTOJIbHUK, paBHOOEIpeHHbIN ¥ paBHOCTOPOHHUHN
TPeYTOJIbHUKH, TIPSIMOYTOJTbHBIN TPEYTO/TbHUK, Me/IuaHa,
bucceKTpuca U BbICOTA TPeYTObHUKA, Mapasiiesiorpamm,
poMO, MPSIMOYTOJTbHUK, KBa/[paT, Tparielysi; OKPY>XKHOCTb,
KacaTe/ibHasl; paBeHCTBO U Tlojobue dhuryp,
TPeYrOo/IbHUKOB; Mapa/ijie/IbHOCTh U MepPHeHUKYJ/ISIPHOCTb
MIPSIMBIX, YTOJI MEXKAY MPSIMBIMU, CUMMETPHUSI
OTHOCUTEJIbHO TOYKU U MIPSIMOM; [JIHA, PACCTOSTHUE,
BeJIMUMHA YIJ1a, IJI0Ia/ib, IEPUMETP.

Hcnonb3oBarh (hopMysibl: MeprMeTpa U MIoliaiu
MHOT'OYT'OJIbHUKOB, [IJIMHbI OKPY>KHOCTH U TUIOLaJy KPyTa,
ob6beMa MpsSIMOYTOILHOTO Tapasuiesenuriesia.
OnepupoBaTh NOHATUAMM: MPSIMOYTO/IbHAsI CUCTEMA
KOOp/IMHAT, BEKTOP; UCI0/Ib30BaTh 3TH MOHATUS

JJ151 TIpe/iCTaB/IeHUs IaHHBIX U pellleHus 3aZiad, B TOM Unc/ie
W3 ZIPyTUX YueOHBIX TIPeIMETOB.

PemiaTth 3ajaum Ha MOBTOPEHKE OCHOBHBIX TTOHSTUM,
W/UTFOCTPALIMIO CBS3el MeXX/1y Pa3/IMuHbIMU YacCTsSMU Kypca.
Bb10MpaTh MeTo/ /151 PellleHus 3aau.

PemaTsb 3aaum 13 NOBCeJHEBHOW »KU3HU
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UeTbIpexyro/ibHUKY.
Brivcanuble u
OMMCaHHbIe
YeThIPeXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayvasa
TPUTOHOMETPUH.
Pertierue o0mmx
TPEYTOJIbHUKOB.
IIpaBUibHEBIE

MHOT OyTO/TbHUKH.
ITpeobpazoBanus
TJIOCKOCTH.
Newxenus. [Tomobue.
Cummetpus.
[1omane.
Beruncrienue
riowazent. [lnomanu
MoI00HBIX (UTYP.
[lekapToBbI
KOOD/IMHATHI Ha
TJIOCKOCTH.

BekTopel

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
JACOB I10 ITPOI'PAMME

68
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TEMATHNYECKOE IVIAHUPOBAHUE
7 KIIACC

HaumeHoBaHMe pa3/e/ioB U TeM
NporpamMMsbI

Ne n/m

KosmmuecTBO yacoB

Bcero

KoHTpo/ibHBI
e padoThbI

IIpakTHUecKkue
padoThI

JJ/IeKTPOHHBbIE

(mudposbie)
oOpa3oBare/IbHbIE

pecypchbl

[TpocrTeiiiivie reomeTpuueckue GUTYPHI U
1 WX CBOMCTBA. VI3MepeHre TeOMeTpUUeCKUx
BeJTMYUH

14

SAKnacc

https://www.yaklass.ru/
bubmioreka LIOK
https://m.edsoo.ru/7f415e2e

2 TpeyrosbHUKU

22

AKnacc

https://www.yaklass.ru/
bubmuoreka IIOK
https://m.edsoo.ru/7f415e2e

[NapannenbHble IpsiMbIe, CyMMa yTIJI0B
TpeyrobHUKa

14

AKnacc

https://www.yaklass.ru/
bubmmoreka LIOK
https://m.edsoo.ru/7f415e2e

OKpy’KHOCTb U KpyT. ['eomMeTpuueckue
MOCTPOEHUS

14

AKnacc

https://www.yaklass.ru/
bubmoreka LIOK
https://m.edsoo.ru/7f415e2e

5 [ToBTOpeHue, 06001IeHre 3HAHUIA

SKnacc

https://www.yaklass.ru/
bubmioreka LIOK
https://m.edsoo.ru/7f415e2e

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

68
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8 KV/IACC

Ko/mnuecTBO 4acos J/IeKTPOHHBbIE
. HaumeHoBaHMe pa3je/ioB U TeM (udpossbie)
- nporpamMmsbl Bcero KO;TPOHBHI’IP' Hpag’mqecxn o0pa3oBare/ibHbIE
padoThI e padoThI pecypceI
SIKnacc
1 UeTbIpEXYTrO/IbHUKU 12 1 h%z%gxgzi{g;&m/
https://m.edsoo.ru/7f417e18
AKnacc
Teopema ®asneca u Teopema 0
2 TIPOTIOPLIMOHA/ILHBIX OTPe3Kax, MoZ00HbIe 15 1 https://www.yaklass.ru/
S ’ Buboteka ITOK
pey https://m.edsoo.ru/7f417e18
[Tnomaak. HaxoxaeHue 1ioiiaaen Knacc
https://www.yaklass.ru/
3 TPeyroJbHUKOB U MHOTOYTOJIbHBIX (DUTYP. 14 1
[Tnomaau mogo6HBIX GUTYD Bubmiorexa [JOK
https://m.edsoo.ru/7f417e18
4 Teopema IIudaropa u Hauana 10 1 bubmoreka LIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
YT/1bl B OKPY>KHOCTU. BrivicaHHbIe U AKnacc
5 OMMCaHHbIe YeThIPeXYTOIbHUKHU. 13 1 https://www.yaklass.ru/
KacarenbHble K OKPY>KHOCTU. KacaHue bubmmoreka IIOK
OKDY>KHOCTeM https://m.edsoo.ru/7f417e18
SAKnacc
o https://www.yaklass.ru/
I1 4 1
6 OBTOpeHHe, 000011IeHre 3HAHUH Bubmiorexa LIOK
https://m.edsoo.ru/7f417e18
OBHIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 68 6 0
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9 KV/IACC

Ne n/m

HaumeHoBaHue pa3je/ioB U TeM
NporpamMMsbI

KosmmuecTBo uacoB

Bcero
PadoThI

KoHTpo/ibHbIE

IIpakTHUecKue
padoThI

JJ/IeKTPOHHbIE

(uudpossbie)
o0pa3oBarTe/IbHbIE

pecypchl

Tpuronometpus. TeopemMbl KOCUHYCOB U
CUHYCOB. PellleHre TpeyroJbHUKOB

16 1

AKnacc

https://www.yaklass.ru/
bubmmoreka IIOK
https://m.edsoo.ru/7f41al2c

I[Tpeobpa3zoBanue nogobus. MeTpuueckue
COOTHOIIIEHUSI B OKPY)KHOCTH

10 1

AKnacc

https://www.yaklass.ru/
bubmoreka LIOK
https://m.edsoo.ru/7f41al2c

BexkTtops!

12 1

AKnacc

https://www.yaklass.ru/
bubmoTeka LJOK
https://m.edsoo.ru/7f41al2c

,HEKapTOBbI KOOPAWHATHI Ha TVNIOCKOCTHU

AKnacc

https://www.yaklass.ru/
bubmiorteka LJOK
https://m.edsoo.ru/7f41al2c

[TpaBWIbHBIE MHOTOYTO/ILHUKH. [ITMHa
OKDPY>KHOCTH U TLIOL[aZib KpyTa.
Boiunciienue miioniazei

AKnacc

https://www.yaklass.ru/
bubmmoreka IIOK
https://m.edsoo.ru/7f41al2c

[ BrKeHUs TIIOCKOCTU

AKnacc

https://www.yaklass.ru/
bubmoreka LIOK
https://m.edsoo.ru/7f41al2c

[ToBTOpeHMe, 060011[eHHe, CHCTeMaTH3alI[|s
3HaHWUM

SKnacc
https://www.vaklass.ru/
bubmoreka [JOK
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OBLIEE KO/IMYECTBO YACOB II10 ITIPOI'PAMME
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ITIOYPOYHOE IVNTAHUPOBAHUE

7 KIIACC
KosnyecTBo yacos JJIEKTPOHHBIE
1:;11 Tema ypoxa Bcero Kontponbreie | Ipakruyecku i[:;:EHHH :)lg[()l::(:::enbﬂme
padoThI e padoTbI pecypest
1 l:é):;;:zmne FeOMETpHrecKue 1 https://m.edsoo.ru/cf37bc33
2 MHOroyroabHUK, J0MaHas 1 https://m.edsoo.ru/7c44aba4
3 Cme)XHbIe ¥ BepTHUKa/IbHbIe YTJIbl 1 https://m.edsoo.ru/6abb5328
4 CMerkHbIe U BepTUKa/IbHbIE YIJIbI 1 https://m.edsoo.ru/5bafbef6
5 CMeskHbIe U BepTUKa/IbHbIe YIJIbI 1 https://m.edsoo.ru/c4a576d8
6 CmexxHble U BepTHUKa/IbHbIe YIJIbI 1 https://m.edsoo.ru/59f32be7
7 Cme)KHbIe ¥ BepTUKa/IbHbIe YTJIb 1 https://m.edsoo.ru/b25ad662
8 CMerkHbIe U BepTUKa/IbHbIE YIJIbI 1 https://m.edsoo.ru/7efd9f79
V3mMepeHue TMHENHBIX U YTJIOBBIX
9 BEJINYUH, BEIYUC/IEHHEe OTPe3KOB U 1 https://m.edsoo.ru/31ef35ab
yIJIOB
V3mepeHue TMHENHBIX U YTJIOBBIX
10 BEJINUMH, BEIYUC/IEHHEe OTPe3KOB U 1 https://m.edsoo.ru/d3138a15
yIJIOB
V3mepeHue IMHeNHBIX U YTJIOBbIX
11 BeJINUUH, BBIUUC/IEHHEe OTPe3KOB U 1 https://m.edsoo.ru/7228de75
YIJIOB
12 V3mepeHue TMHENHBIX U YTJIOBBIX 1 https://m.edso0.ru/26388283

Be/IMYMH, BEIYHNC/I€HHNE OTPE3KOB U
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yTJI0B

I[TepumeTp u rtowazs GUryp,

13 COCTAaBJIEHHBIX U3 https://m.edsoo.ru/313f3af6
MPSIMOYTOJIbHUKOB
[TepumeTp U 1IOL[AAL QUTYP,

14 COCTaBJIEHHBIX U3 https://m.edsoo.ru/68567544
MPSIMOYTOJTIbHUKOB
[ToHsiTHE O paBHBIX TPEYTrOJbHUKAX

15 Y TIepBUYHBIe [Ipe/ICTaB/IeHus O https://m.edso0.ru/6543f8e6
paBHBIX QUrypax
Tpu npr3HaKa paBeHCTBa

16 pHTIp P https://m.edsoo.ru/662f4758
TPEeYroJIbHUKOB
Tpu nipy3HakKa paBeHCTBa

17 pHTIp p https://m.edsoo.ru/a56dafee
TPEyTOJIbHUKOB
Tpu ripy3HaKa paBeHCTBa

18 pHTIp P https://m.edsoo.ru/8c898d59
TPEeYro/JIbHUKOB
Tpu ripy3HaKa paBeHCTBa

19 pHTIp P https://m.edsoo.ru/d7bafal?
TPEYroJIbHUKOB
Tpu nmpr3HaKa paBeHCTBa

20 puTp P https://m.edsoo.ru/2a9887a8
TPEYrOJIbHUKOB
Tpu npr3HaKa paBeHCTBa

21 prTp P https://m.edsoo.ru/9bb24429
TPEYroJIbHUKOB
ITpu3Haku paBeHCTBA

22 P p https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
IIpr3Haku paBeHCTBA

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

24 CBOWCTBO Me/JaHbI https://m.edsoo.ru/feba2371
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TIPSIMOYTOTbHOTO TPeyTOJIbHHUKA,
TIPOBE/IEHHOM K TUTIOTeHY3e

CBOWCTBO Me/[aHbI

25 MPAMOYT0JILHOT'O TPEYT0JIbHUKA, 1 https://m.edsoo.ru/e77e5{76
MpOBeIEHHOM K TUIIOTeHY3e
PaBHOOepeHHbIe U
26 AP 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHUE TPEYTrOJbHUKU
[1pu3Haku ¥ cBOMCTBA
27 1 https://m.edsoo.ru/daf99266
pPaBHOOEPEHHOTO TPEYTO/IbHUKA
ITpu3HaKu U CBOUCTBA
28 P 1 https://m.edsoo.ru/3c498aal
paBHOOePEeHHOT O TPeYTrobHUKA
ITpu3HaKu U CBOMCTBA
29 P 1 https://m.edsoo.ru/4a4597ba
paBHOOEIPEHHOTO TPeyTrobHUKA
30 HepaBeHcTBa B reomeTpuu 1 https://m.edsoo.ru/5¢23c39d
31 HepaBeHctBa B reomeTtpuu 1 https://m.edsoo.ru/61bb5b87
32 HepageHcTBa B reomeTpun 1 https://m.edsoo.ru/77e15319
33 HepaBeHcTBa B reomeTpuu 1 https://m.edsoo.ru/2a12d145
ITpsIMOYTO/BLHBIN TPEYI0JIbHUK C
34 P y pey 1 https://m.edsoo.ru/cba738df
yrjiom B 30°
ITpsIMOYTO/BLHBIA TPEYTOJILHUK C
35 P y pey 1 https://m.edsoo.ru/79577c87
yrjiom B 30°
KonTtposnrHast paboTa o Teme
36 N R 1 https://m.edsoo.ru/985d6b47
TpeyrosbHUKHU
ITapannenbHbIe IIPpIMBIe, UX
37 PU P 1 https://m.edsoo.ru/e7alac2d
CBOMCTBa
38 [Tarbiii moctynaT EBknga 1 https://m.edso0.ru/82915793
39 Hakpecr nexarue, 1 https://m.edsoo.ru/f8a72ef6
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COOTBETCTBEHHBIE U
OJJHOCTOPOHHHUE YTJIbI,
oOpa3oBaHHbIe MPU NepeceyeHrnr
rapa’siie/ibHbIX NPSMbIX CeKyILleid

40

Hakpect nexarnye,
COOTBETCTBEHHBIE U
OJJTHOCTOPOHHUE YTJIbl,
oOpa3oBaHHbIe [PU NepeceyeHrnr
Tiapa’uie/IbHBIX MPSIMBIX CeKyILei

https://m.edsoo.ru/fd45766f

41

Hakpecr nexartue,
COOTBETCTBEHHbIE U
OJJHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIe MPU NepeceyeHrur
Triapa’uie/IbHBIX MPSIMBIX CeKyILei

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

42

Hakpecr nexariue,
COOTBETCTBEHHbIE U
OJJHOCTOPOHHUE YTJIbl,
oOpa3oBaHHbIe MPU NepeceyeHrnn
Trapa’uie/ibHBIX MPSIMBIX CeKyI1eit

https://m.edsoo.ru/dcf58e2c

43

Hakpecr nexanjue,
COOTBETCTBEHHbIE U
OIHOCTOPOHHKE YTJIbl,
oOpa3oBaHHbIe TTPY TIepecevueHNH
rapasijieJibHbIX MPSIMbIX CEeKYIllel

https://m.edsoo.ru/2a5b246¢

44

[Tpu3sHak napasielbHOCTH NPSIMBIX
yepe3 paBeHCTBO PACCTOSIHUW OT
TOUEeK OZIHOM MPSIMOU [10 BTOPOM
NIpSIMOM

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

45

[Tpy3HaK napasnienbHOCTH NPSIMBIX

https://m.edso0.ru/929568fa
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yepe3 paBeHCTBO PAaCCTOSTHUM OT
TOUeK O/[HOM MPSIMOM /10 BTOPOM
TIpsIMOM

46 CyMMa yrJI0B TpeyroJjibHUKa 1 https://m.edsoo.ru/caa59a87

47 CyMMa yrJI0B TpeyroJjibHUKa 1 https://m.edsoo.ru/f71b17d3

48 BHerHue yribl TpeyrojibHUKa 1 https://m.edsoo.ru/b9223191

49 BnewHuve yribl TpeyrojiibHUKa 1 https://m.edsoo.ru/99eb2824
KonTtposnbHast pabora o Teme

50 "[lapasnienbHble MpsAMbIe, CyMMa 1 https://m.edsoo.ru/9917da72
YIJIOB TPeyrojbHUKa"

51 OKPUY)KHOCTB’ KOD/ARL H JaMetp, Hx 1 https://m.edsoo.ru/64e76d1c
CBOMCTBA

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

53 OKpy>KHOCTb, BIIMCAHHASA B YT OJI 1 https://m.edsoo.ru/ffcae611

54 OKpY’>KHOCTb, BITMCAHHAs B YT O/l 1 https://m.edsoo.ru/98bbdffd

55 Howsirie 0 IMT, mpimenetiite b 1 https://m.edsoo.ru/7aef28db
3a/1auax

56 Honrie o I'MT, npmerieriie 5 1 https://m.edsoo.ru/1ca18372
3a/1auax
BuccekTpuca u cepeJUHHBIM

57 TeprieHUKY/Isp Kak 1 https://m.edsoo.ru/ef76e82b
reoMeTpUYeCcKre MecTa TOUeK

58 OKPYIHOCT®, OIHCAHHas OKOJO 1 https://m.edsoo.ru/564f6fce
TPeyro/ibHUKa

59 OKPYIHOCTS, OIHCAHHAs OKOTO 1 https://m.eds00.ru/99523196
TpeyroJibHUKa

60 OKpy>XHOCTB, BIIUCAHHAsA B 1 https://m.edsoo.ru/3351964c
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TPeYyTOJIbHUK

OKpy>XKHOCTb, BIMCaHHas1 B

61 1 https://m.edsoo.ru/76e866¢4
TPEeYroJIbHUK
[Tpocrenmye 3azaun Ha

62 P A 1 https://m.edsoo.ru/263dba7c
MOCTPOEeHHe
[Tpocreive 3asauv Ha

63 P A 1 https://m.edsoo.ru/f21fccfb
MOCTPOEeHHe
KonTponbHast paboTa 1o Teme

64 "OKpYy>XHOCTb Y KpYT. 1 https://m.edsoo.ru/1e2edc15
I'eomeTpuueckre nocTpoeHus"
[ToBTOpeHUe 1 0000IIeHNe 3HAHUH

65 OCHOBHBIX TIOHSITUM U METO/IOB 1 https://m.edsoo.ru/ec47a89c
Kypca 7 Kjacca

66 WToroBast KOHTpOJIbHast paboTa 1 https://m.edsoo.ru/594ee3f8
[ToBTOpEHUe 1 0600IIeHHe 3HAHUH

67 OCHOBHBIX TIOHSITUM U METO/IOB 1 https://m.edsoo.ru/86b3725a
Kypca 7 Kjacca
[ToBTOpeHUe 1 0600IIeHHe 3HAHUH

68 OCHOBHBIX MOHSITUA U METOZI0B 1 https://m.edsoo.ru/49aed132
Kypca 7 Kjiacca

OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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8 KV/IACC

KosmnuecTBo yacos JJIEKTPOHHBIEe
Ne ara nu@poBbIe
Tema ypoka KonTponbubie | IIpakTnuecku A bp
n/n Bcero u3yueHus | oOpa3oBaTebHBIE
padoThI e padoTbI
pecypchl

[Tapannenorpamm, ero NpusHaKy U

1 pv P P 1 https://m.edsoo.ru/f9299d8
CBOMCTBA
[Tapannenorpamm, ero nNpusHaKy 1

2 . 1 https://m.edsoo.ru/dddcdd25
CBOMCTBA
[Tapasnnenorpamm, ero NpusHaky 1

3 Pu P P 1 https://m.edsoo.ru/77fd6d1d
CBOMCTBA
YacTHble ciyyau napasnsiesorpaMMoB

4 (MpsiMOyTOJTIEHUK, pOMO, KBaJpar), Ux 1 https://m.edsoo.ru/94c93461
NIPHU3HAKW U CBOMCTBA
YacTHble cyyau napassiesorpaMMoB

5 (MpsiMOyTOJIbHUK, pOMO, KBaJpar), Ux 1 https://m.edso0.ru/51911786
TIpU3HAKU U CBOWCTBA
YacTHble ciyyau napasnsiesorpaMMoB

6 (IpsiMOYTOJ/TBHUK, POMO, KBazpar), ux 1 https://m.edsoo.ru/27256434
TIPU3HAKW U CBOWCTBA

7 Tparnerus 1 https://m.edsoo.ru/8ef16498
PaBHOGOKas ¥ MPSIMOYTOJ/IbHAs

8 pAMOY 1 https://m.edsoo.ru/1b7b3ea8
TpareLuu
PaBHOOOKast ¥ MPSIMOYTOJIbHAsT

9 PAMOY 1 https://m.edsoo.ru/be3cc4dc
TpareLuu

10 Mertoy, yaBOeHYs MejuaHbl 1 https://m.edsoo.ru/987cb6e8
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11 LenTpasnbHasi CAMMETPUS 1 https://m.edsoo.ru/9fb2aace
KoHTposnbHast paboTa 1o Teme
12 Y P . P . 1 https://m.edsoo.ru/144684c5
YeTbIpEXYTOJbHUKU
Teopema daseca v Teopema o
13 P P 1 https://m.edsoo.ru/1f164baa
MPONOPLMOHAIBHBIX OTPe3Kax
14 CpefiHsas MUHYSA TpeyroJibHUKa 1 https://m.edsoo.ru/5caa551b
15 CpenHsist TMHYS TPeyroJibHUKa 1 https://m.edsoo.ru/27335f97
16 Tpanerys, eé cpeHsIs JIMHUS 1 https://m.edsoo.ru/e4935643
17 Tparerus, eé cpefHss JIMHUS 1 https://m.edsoo.ru/43c7b651
18 [TIpornoprjioHanbHbIe OTPe3KU 1 https://m.edsoo.ru/4d3cd568
19 [TpornoprioHabHbBIE OTPE3KU 1 https://m.edsoo.ru/537cf2b8
20 [JeHTp Macc B TpeyroJibHUKe 1 https://m.edsoo.ru/5cfd32c4
21 [Togo6HbIE TPEYTOMTBHUKA 1 https://m.edsoo.ru/de9d4f1f
Tpu npr3HakKa nozoous
22 puTp A 1 https://m.edsoo.ru/3d9d8817
TPeyroJbHUKOB
Tpu npr3HakKa nogoous
23 pup a 1 https://m.edsoo.ru/65d233dd
TPeyroJbHUKOB
Tpu ripu3Haka mog06us
24 prTp A 1 https://m.edsoo.ru/2ab3b872
TPeyroJIbHUKOB
Tpu npr3HaKa nozoous
25 purp A 1 https://m.edsoo.ru/a872872
TPeYroJIbHUKOB
[TpumMeHeHMe TIOAOOWS TIPU pellieHnH
26 P A pup 1 https://m.edsoo.ru/4a8cbfdf
MpaKTUUeCKUX 3a/iau
KonTtponbHast pabora 1o teme
27 R P P R 1 https://m.edsoo.ru/f5573351
[To06HBIE TPEYTOTBHUKU
28 CaoticTBa nuiomazei 1 https://m.edsoo.ru/dcec5b8c
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reoMeTpuuecKux Guryp

dopMyiibl AJ1d IUIOAAN

29 https://m.edsoo.ru/b91f44ea
TpeyroJibHUKa, rapasiiesorpaMmma
Do 0

30 PMYJIRT AT othaan https://m.edsoo.ru/d58d8422
TpeyroJibHUKa, rapasiiejsorpaMmma
o ola,

31 PMYJIRT A1 TUIOTHA M https://m.edsoo.ru/d1c6cf5b
TpPeyro/ibHUKA, NapajjenorpaMmma
do o1a,

32 PMYJIB! VT TIOIHaAn https://m.edsoo.ru/958e8498
TpeyroJibHUKA, Nlapajienorpamma
@opmyJIbl AJ1 TUIoLa AN

33 PMYJIRLA el https://m.edsoo.ru/2e5a5e9d
TpeyroJibHUKa, rapasiiesorpaMmma
Boiunciienune niioniazieid C/1I0>KHbIX

34 e https://m.edsoo.ru/c19ff29¢c
¢uryp
[Tnowazy ¢puryp Ha KjieTyaTou

35 waaw Guryp https://m.edsoo.ru/c67fd599
Oymare

36 [Tnomazu mogo6HBIX GUryp https://m.edsoo.ru/dcle162f

37 [Tnoraau ogo6HBIX GUTYp https://m.edsoo.ru/1b83b7d3
3

38 AAGTH € TIPARTHHECCKHM https://m.edsoo.ru/7a6abeed
coziep>XxaHueM
3 C ec

39 BAaTH C HPAKTHHEECKIM https://m.edsoo.ru/e1fab379
coziep>XxaHueM
Perienue 3az1au € moMolLLp0 MeToa

40 A . B A https://m.edsoo.ru/f8fbc711
BCIIOMOTraTeIbHOU I/I0LIaIn
K )

41 ORTPOTIbHAA PADOTA MO TEME https://m.edsoo.ru/4247ccd7
"Tlnowaas"
T I1 8

42 eopema ITugparopa v e¢ https://m.edsoo.ru/1de9988f

MMprMeEHeHHEe
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Teopema I1udaropa u eé

43 https://m.edsoo.ru/e8c9529b
TipuMeHeHre
Teopema ITudaropa u eé

44 P (arop https://m.edsoo.ru/da7f91dc
TpUMeHeHre
Teopema ITudaropa u eé

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

46 P (arop https://m.edsoo.ru/398e21a6
TpUMeHeHue
OrnpefiesieHrie TPUTOHOMETPUUECKUX
(yHKLMI 0CTpOro yria

47 IIPSIMOYT'0JIbHOT'O TPeYTO/IbHUKA, https://m.edsoo.ru/5£57859b
TPUTOHOMETPUYECKHe COOTHOIIIeHUS
B MPSIMOYTO/TIbHOM TPeyTO/IbHUKe
OCHOBHOE TPUTOHOMETPHUUYECKOoe

48 P P https://m.edsoo.ru/3a89df6a
TOXKJ€CTBO
OCHOBHOE TPUTOHOMETPHUUYECKOoe

49 p P https://m.edsoo.ru/12127fcl
TOXKJ]€CTBO
OCHOBHOE TPUTOHOMETPHUUYEeCKOoe

50 P P https://m.edsoo.ru/15d3c665
TOXK/]eCTBO

51 KoHTtposnbHast paboTa 1o teme
"Teopema ITudaropa v Hauana https://m.edsoo.ru/22adb816
TPUTOHOMeTpUK"
BrucaHHble U LieHTpaILHLIe VIJILL,

52 HEHTp . Y . https://m.edsoo.ru/83f3e14d
YTO/I MeXXy KacaTeJlbHOM U XOpZoi
BrnvcaHHbIe U LIeHTpaIbHLIE VIJIH,

53 HEHTp . Y . https://m.edsoo.ru/49a5642c
yToJ1 MeX/y KacaTe/lbHON U XOpAoi
BrivicaHHbBIe U LIeHTpaIbHBIE VIJIH,

54 HEHTP y https://m.edsoo.ru/bec6aabe

YToJ1 MeX/y KacaTe/lbHOM U XOpAor
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55

Yrabl MeXXay XopAaMy U CeKYIIUMU

https://m.edsoo.ru/d25ba946

56

YriBl MEXAY XOpZaMu M CeKyLUMU

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

57

BrnivicaHHbIe ¥ OnucaHHbIe
YeTbIPEXYTO/ILHUKU, UX TPU3HAKU U
CBOICTBA

https://m.edsoo.ru/72d2d56¢

58

BrucadHbie 1 onrcaHHbIe
YeTbIPEXYTO/ILHUKU, UX TIPU3HAKU U
CBOICTBA

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

59

Brnivica”HbIe ¥ orucaHHbIe
YeTBIPEXYTOILHUKH, UX TTPU3HAKU U
CBOICTBA

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

60

HpI/IMEHEHI/Ie CBOMCTB BITMCAHHBIX U
OITMCAaHHBIX I-IeTI:Ip(.E'XYI"OJ'IBHI/IKOB npu
peieHrr reOMeTpruYeCKMX 3a/iad

https://m.edsoo.ru/c753c21a

61

HpI/IMEHeHI/Ie CBOMCTB BIMCAHHLIX U
OITMCAHHBIX I—IETpréXerJ'IbHI/IKOB npu
pemeHrr reOMeTpruuYeCKMX 3a/idau

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

62

B3aumHOe pacroso)keHue IByX
OKPY)KHOCTeH, 0011[1e KacaTelbHbie

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

63

Kacanue okpy>xHOCTEMN

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

64

KonTponbHast paboTa 1o Teme "YTbl
B OKPY’>KHOCTH. BriicaHHble 1
OIyCaHHble YeTbIpexyroabHUKY"

https://m.edsoo.ru/f319755d

65

[ToBTOpEHNE OCHOBHBIX MOHITUM U
MEeTO/I0B KYPCOB 7 1 8 K/1acCOB,
060011[eHIe 3HAHUH

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

66

[ToBTOpEHWE OCHOBHBIX MMOHATUU U
MeTO/I0B KYpCOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/73d61fd9
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060011[eH1e 3HAHUM

67 WToroBast KOHTpOJIbHAsE paboTa 1 https://m.edsoo.ru/7482fa88
[ToBTOpPEHWE OCHOBHBIX MOHATUN U
68 MeTO/|0B KYpCOB 7 1 8 KJ1acCOB, 1 https://m.edsoo.ru/e464967b
0000111eH1e 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KV/IACC

Ko/muecTBo yacos JJIeKTPOHHBIE
Ne ara nu@poBbIe
Tema ypoka KonTponbubie | IIpakTnuecku A p
n/n Bcero u3yueHus | oOpa3oBaTe/bHbIE
padoThI e padoTbI
pecypchl
OrnpesiesieHre TPUTOHOMETPUUECKUX
1 pea . P P 1 https://m.edsoo.ru/b3c64e7c
¢yHkuuii yrios ot 0° go 180°
2 @opmyJibl TIpUBeieHUs 1 https://m.edsoo.ru/d78de7ad
3 TeopeMa KOCMHYCOB 1 https://m.edsoo.ru/341bb435
4 TeopeMa KOCMHYCOB 1 https://m.edsoo.ru/69c32eb3
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema crHyCOB 1 https://m.edsoo.ru/e91ba449
7 Teopema cCHHYCOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema crHyCOB 1 https://m.edsoo.ru/67e612c1
HaxoxxjeHuve [/1viH CTOPOH U
9 A A P 1 https://m.edsoo.ru/8bcf3969
BeJIMYUH YTJIOB TPEYTOJIbHUKOB
10 Pelienue TpeyroibHUKOB 1 https://m.edsoo.ru/2f985b58
11 Pelienue TpeyroisHUKOB 1 https://m.edsoo.ru/d73453dc
12 Perienue TpeyrosisHUKOB 1 https://m.edsoo.ru/9e4e293d
13 PelieHvie TpeyrosbHUKOB 1 https://m.edso00.ru/9557249d
[IpakTrueckoe npuMeHeHre TeopeM
14 P P P 1 https://m.edsoo.ru/bdc72cb1
CHMHYCOB U KOCUHYCOB
[IpakTHueckoe rpuMeHeHre TeopeM
15 P P P 1 https://m.edsoo.ru/7197fb99
CHMHYCOB U KOCHYCOB
16 KonTtposnbHast paboTa 1o Teme 1 1 https://m.edsoo.ru/e784c943
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"PellieHre TPeyroJbHUKOB"

17

[TousiTre o mpeobpa3oBaHUM MOO0US

https://m.edsoo.ru/ebf9323e

18

CoOTBeTCTBEHHBIE 3/IEMEHThI
nofo0HBIX HUryp

https://m.edsoo.ru/b6c9917d

19

CooTBeTCTBEeHHBIE 3/IeMeHThI
1oJ00HBIX (UTyp

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

20

TeopeMa 0 poU3Be/IeHUN OTPE3KOB
X0p/[l, TeopeMa O MPOU3BeleHUU
OTpPEe3KOB CeKyI[1X, TeopeMa O
KBaZipaTe KacaTe/JlbHOU

https://m.edsoo.ru/e4ed2d8e

21

TeopeMa 0 pou3Be/IeHUN OTPE3KOB
XOp/[l, TeopeMa O MpPou3BeleHUU
OTpPe3KOB CeKyIl[1X, TeopeMa O
KBaZipaTe KacaTe/JlbHOU

https://m.edsoo.ru/f22f5b5f

22

Teopema 0 Ipou3BeJIeHUH OTPE3KOB
XOp/, TeOpeMa 0 MPOU3BeJeHU!
OTpPEe3KOB CEKYIIUX, TeopeMa O
KBaZipaTe KacaTe/bHON

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

23

HPI/IMeHeHI/Ie TE€OPpEM B pElIeHUHN
reoMeTpudYeCkKux 3dau

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

24

[IprimeHeHre TeopeM B pellleHUH
reoMeTpUYeCKUX 3a/auy

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

25

IIpuMeHeHMe TeOpeM B pellleHnH
reoMeTpUYeCKUX 3a/jau

https://m.edsoo.ru/af72d448

26

KonTponbHast paboTa 1o Teme
"IIpeobpa3zoBaHue 1OA00MS.
MeTpuueckrie COOTHOILIEHUS B
OKDPY>KHOCTH"

https://m.edsoo.ru/da5138ee
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OmnpepieneHrie BeKTOPOB.

27 du3nUeCcKUl U reoMeTpUUeCcKui https://m.edsoo.ru/53a4c485
CMBICJI BeKTOPOB
Crio>keHUe U BbIUMTaHHEe BEKTOPOB,

28 P https://m.edsoo.ru/d5c7dc9e
YMHO>KeHUe BeKTOpa Ha UMC/I0
Cro>xeHUe U BbIUMTaHKe BEKTOPOB,

29 P https://m.edsoo.ru/5fc8e3ef
YMHOXXeHHe BeKTOpa Ha UMCJIo
Cro>xeHHUe U BbIUMTaHHe BEKTOPOB,

30 https://m.edsoo.ru/b66195d4
YMHOXXeHHe BeKTOpa Ha UMCJI0
PasnoxeHue BekTopa 1o ABym

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

32 KooppayHatel BekTOpa https://m.edsoo.ru/393e5532

33 CkassipHOe 1Ipou3Be/ieHre BeKTOPOB,
ero rnpuMeHeHue /11 HaXO0XKAeHUs https://m.edsoo.ru/4c2c7ae3
JI/TUH U YTTIOB

34 CkasspHoe IpousBe/ieHre BeKTOPOB,
ero rpuMeHeHue /11 HaX0XKAeHUs https://m.edsoo.ru/6e5f3e8d
J/TUH U YTTIOB
Perienue 3azau ¢ noMolrsr0

35 % . https://m.edsoo.ru/7788ed68
BEKTOPOB
Perienue 3azau ¢ moMmolrisr0

36 o i https://m.edsoo.ru/b1d59d28
BEKTOPOB
[IprMeHeHVe BeKTOPOB /1 peLleHus]

37 P OB A7A P https://m.edsoo.ru/8faeee39
3a/1au (HU3UKHU
KonTponbHasi paboTa 1o Teme

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

BekTopsb!
39 JexkapToBbl KOOpAUHAThI TOUEK Ha https://m.edsoo.ru/6a4cbb6a
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ITIJIOCKOCTH

40 YpaBHeHue npsMon 1 https://m.edsoo.ru/cd67f435
41 YpaBHeHue NpsiMoi 1 https://m.edsoo.ru/c2723581
42 YpaBHeHVe OKPY>KHOCTU 1 https://m.edsoo.ru/d858d33e
43 KoopuHatsi ToueK mipecequHH 1 https://m.edsoo.ru/76b1be7d
OKDPY>XKHOCTH U IIPSIMOU
MeTo/, KOOpAVHAT NP peLleHnur
44 reoMeTprUYeCcKux 3ajady, 1 https://m.edsoo.ru/2fc365c5
MpaKTUUeCKUX 3aZ,au
MeTo/, KOOpAVHAT NpY peLleHUur
45 reoMeTpuYecKux 3ajady, 1 https://m.edsoo.ru/e12ca595
NIpaKTUUeCKUX 3aZiau
Meto/, KOOpAVHAT NPY peLleHUur
46 reoMeTpuYecKux 3ajady, 1 https://m.edsoo.ru/cdca5a96
TIPaKTUYeCKUX 3a7iau
KonTponbHast paboTa 1o Teme
47 " [lekapTOBbI KOOPJAUHATHI Ha 1 https://m.edsoo.ru/e254eff4
IIJIOCKOCTH"
48 [lpapiibHble MHOrOYTO/bHHKI, 1 https://m.edso00.ru/5733b6f2
BBIUMC/IEHHEe UX 3/IeMEHTOB
49 Uucsno n. [IMHa OKpy>KHOCTU 1 https://m.edsoo.ru/e4371f68
50 Yucsno n. [IvHa OKpY>KHOCTH 1 https://m.edsoo.ru/a53cddfa
51 [mvHa yru OKpy>KHOCTU 1 https://m.edsoo.ru/3a858db3
52 PagunanHas mepa yria 1 https://m.edsoo.ru/d885149f
53 I1nomaze Kpyra, cekropa, cerMeHTa 1 https://m.edsoo.ru/984c824c
54 [Tnowazs Kpyra, cekropa, cerMeHTa 1 https://m.edsoo.ru/729f9dda
55 [Inomaae Kpyra, cekropa, CerMeHTa 1 https://m.edsoo.ru/f76de8ab
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56

IToHsTHe 0 ABH)XKeHHH ITIJIOCKOCTHU

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

57

[TapannenbHbIN TIEPEHOC, IOBOPOT

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

58

[MapannenbHbIN TIEPEHOC, TIOBOPOT

https://m.edsoo0.ru/94431449

59

[Maparie/bHBIN TIepeHOC, ITOBOPOT

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

60

[MapariesibHbIN TIepeHoC, TOBOPOT

el L el i

https://m.edsoo.ru/af48c48e

61

[TpuMeHeHUe ABWKEHU TIpU
pelleHuu 3azau

https://m.edsoo.ru/ff7d8897

62

KoHnTponbsHas pabora 1o remam
"[IpaBU/IbHBIE MHOTOYT O/IbHUKU.
OKpy>XHOCTb. [IBUKeHUs IIJIOCKOCTU"

https://m.edsoo.ru/eleBaela

63

[ToBTOpEHUe, 06001TIEHNE,
crcTeMaTu3alys 3HaHWH. M3mepeHue
reoMeTPUUeCKUX BeJTMUMH.
TpeyroysbHUKU

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

64

[ToBTOpeHMe, 060011eHHe,
CHUCTeMaTH3aLis 3HAaHUM.
[TapannensHble 1
TiepIieH/INKYIspHbIE TPSIMble

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

65

[ToBTOpeHue, 060011eHNe,
CHCTeMaTH3alis 3HaHUM.
OKpy>KHOCTB Y KPYT.
I'eomeTpuueckre NOCTPOEHUS. Y TJIbI
B OKPY>KHOCTH

https://m.edsoo.ru/f15718de

66

[ToBTOpeHMe, 060011eHNE,
CHCTeMaTH3alus 3HaHW. BrivicaHHbIe
Y OTIMCaHHbIE OKPY)KHOCTH
MHOTOYTOJIbHUKOB

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

67

WToroBasi KOHTpO/IbHasi paboTa

https://m.edsoo.ru/f9e5a2db
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[TorTOpeHue, 060011eHNE,
CHCTeMaTH3alvs 3HaHUM
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TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMOBI

7 KIIACC
Kopg, .
IIpoBepsiemble npeAMeTHBIE pe3y/IbTaThbl 0CBOEHUS] 0CHOBHOM
NpoBepsieMoro .
oOpa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT'0 00111ero 006pa3oBaHHUs
pe3y/jbTara
6 I'eometpust
Pacrio3HaBaTh U3yuyeHHble reoMeTpuueckre (Uryphbl, OmNpeensTb UX
B3aMMHOE pacro/iokeHue, u300pakaTb TIeoMeTpuyeckue ¢GUrypsbl,
6.1 BBITIOJIHATE YepTeXU 0 YC/IOBUIO 3a/lauu. V3MepsTh /MHeNHbIe U
yIJIOBble BeJIMUMHBI. Peliath 3a7auM Ha BbIUKC/IEHUE [IJTUH OTPE3KOB U
BeJIMYMH YTJIOB
Henats rpy0Oyt0 OLIeHKY JIMHEHHBIX W YTJIOBBIX BEJMUMH TIPEJMETOB B
6.2 peaslbHOW JKW3HH, pa3MepoB TMPUPOJAHBIX OOBEKTOB. Pa3iuuaTh
pa3Mepbl 3TUX 00BHEKTOB I10 MOPSIIKY BeTUYUHbBI
6.3 CTpouTh YepTexu K reOMeTpUUeCKUM 3ajadam
[Tosb30BaThCSA NMPU3HAKaMy PaBEHCTBA TPEYIOJIbHUKOB, MCIIO/Ib30BaTh
6.4 MpU3HAKU U CBOMCTBA paBHOOepeHHBIX TPeyTroIbHUKOB TIPY pelleHn!
3aza4
65 [IpoBogUTL  JIOTMUECKHWe  pacCyX[eHusi C  MCIO/Ib30BaHUEM
' reoMeTpUUeCKHUX TeopeM
[Tonb30BaThCs TpU3HaKaMu paBeHCTBa MIPSIMOYTOJTbHBIX
6.6 TPeyroJIbHUKOB, CBONCTBOM MeJMaHbl, MPOBeJEHHOM K TMIIOTeHy3e
MPSIMOYTO/IbHOT'O TPeYTO/IbHUKA, B pellleHnH TeOMeTpUYeCcKUX 3azay
OrnpefienaTs napasule/lbHOCTb TMPSIMBIX C MOMOLLBIO YIJIOB, KOTOpBIE
6.7 obpasyeT ¢ HUMH cekyiasi. OnpesiensaTh NnapaniebHOCTb MPSIMBIX C
. TIOMOLLBI0 PaBEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSIMOM 0 TOUeK
JIpyToi TpsiMoi
6.8 Permathb 3a/1auM Ha K/IeT4aTou Oymare
6.9 [TpoBOAWTL BLIUMC/AEHUS W HAXOAWTb UHMC/IOBble W OyKBeHHBIE

3HaUeHudA VyIJIOB B TeOMeTpUUeCKHMX 3d/id4aX C MCI0JIb30BdHHEM




CYMMBI YIJIOB TPeYroJbHUKOB U MHOTOYIOJIbHUKOB, CBOWCTB YTIJIOB,
00pa30oBaHHBIX TPHU TIepeceueHrH [BYX TapaiefbHbIX TIPSIMBIX

CEKyH_[eI‘/JI. Pertiath MPpakTUUeCKHe 3a/1d4M Ha HAXO0XXAEeHWE YyI'JIOB

BJ'IEIAETB ITOHATHEM reoMeTpuuyeCckKkoro MeCTa TOUEeK. YMeTb

6.10 oripeZiesisiTb OMCCEKTPUCY yIyia W CepeJuHHBIA TepreHJuKy/Isp K
OTpe3Ky Kak reoMeTpuyecKue Mecra Touek
dopMynupoBaTh OINpefe/leHUus OKPY)XKHOCTU M Kpyra, XOpZbl U
6.11 JvaMeTpa OKDY)XHOCTH, TI0/Ib30BaTbCsl WX CBONCTBaMHU. YMeThb
TIPUMEHSTH 3TU CBOWCTBA IPU pellleHnH 3a/ayu
BnageTh moHATHMEM ONMUCAHHOW OKOJIO TPEYroJIbHMKAa OKPY’KHOCTH,
yMeTb HaxouTb eé 1eHTp. [lonb3oBaTtbcs (akTamMu O TOM, 4YTO
6.12 OMCCEeKTPUCHI YTJIOB TPEYTOJbHUKA TIePeCeKaroTCs B O/IHOM TOUKe, U O
TOM, UYTO CepeJUHHble MeprieHAUKY/sApbl K CTOPOHaM TpeyroJibHHUKa
repeceKarTcsl B OAHOW TOUKe
Bragete mOHSITMEM KacaTeJIbHOM K OKDPY)>KHOCTH, TOJ1b30BaThbCsl
6.13 TeopemMol O TIeprneHAUKY/ISIPHOCTA KacaTellbHOM U pajuyca,
MPOBEIEHHOr0 K TOUKe KaCaHUs
6.14 [Tonb30BaTbCAd MPOCTEUIIMMH TeOMeTPUUEeCKUMH HepaBeHCTBaMH,
. MOHUMATh WX MPAKTUYECKUA CMBICIT
615 [IpoBOAWUTEL OCHOBHBIE TeOMeTpUUYeCKHe IIOCTPOeHUsI C TIOMOLLbIO
' LIMPKY/JISl U JIMHEUKU
8 K/TACC
Kop .
IIpoBepsiemble npeAMeTHbIE pe3y/1bTaTbl 0CBOEHHUS OCHOBHOH
NnpoBepseMoro .
o0pa3oBaTe/IbHON MPOrpaMMbI 0OCHOBHOTI'0 0011iero 006pa3oBaHusi
pe3yjbTara
6 ['eomeTpust
61 Pacrio3HaBaTb OCHOBHbIe BH/Ibl UYeTbIPEXYTOJIbHUKOB, MX 3/IEMEHTHI,
' T10J1b30BaThCS UX CBOMCTBAMU NPY PelLlleHUH reOMeTpUYeCcKuX 3a/au
6.2 [TpuMeHATH CBOMCTBAa TOYKM IlepeceyeHHs] MeJyaH TpeyroybHHUKa
' (eHTpa Macc) B pellieHUM 3a7ad
6.3 Bnagers moHsATHEM cpefHeld J/IMHUM TPeYyrojbHUKAa U TpareLuH,

MPpUMEHATh HX CBOMCTBA Ipy  pelieHrd TeoOMeTpUUYeCKHX 3aiad.




[MTonb3oBatbesi Teopemoii Paneca ¥ TeopeMor O TMPOIMOPLMOHATBHBIX

OTpe3KdX, IIPUMEHATH UX [IJIA pellleHUA IMPAKTUUeCKHX 3a/4a4

[lpumMeHsATh TIPU3HAKM TIOA00WS TPEYyroJbHUKOB B  DeIIeHUH

0.4 reoMeTpUYecKux 3ajau
ITonb3oBaTbcsi Teopemoit [Tudaropa /s pelieHNs TeOMETPUUECKUX U
6.5 MpakTUUeckux 3a7au. CTpOWTh MaTeMaTHUueckyl0 Mofielb B
' MPAaKTUUECKMX 3ajlauax, CaMOCTOSITE/IbHO [1e/1aTh YepTEéX M HaXOAUTh
COOTBETCTBYIOIIHE JI/TUHBI
BrazieTb MOHATHSMH CUHYCa, KOCMHYCa W TaHreHCa OCTPOro yrja
6.6 MPSIMOYTOJIbHOTO TPeyroyibHUKa. I10/1b30BaThCs 3THMH TOHATHUSMU
JUIS PeIlieHNsT TIPaKTHUEeCKUX 3a/au
BoruncsTs  (pa3ivuHbIMUA - Criocobamu) TJIOI[A/lb TPEYrojbHUKA WU
6.7 IU/ION[AJ  MHOTOYTO/MbHBIX GUryp (TMO/B3ysiCh, I/e HeoOX0JUMO,
' Ka/IbKy/IATOPOM). TIpUMEHSITh TOJTyYeHHble YMEHHUS] B TPAaKTUYeCKUX
3alauax
BrafieTb MOHATHUSIMU BIIMCAHHOTO U LIEHTPA/IbHOTO yTJa, UCI0/Ib30BaTh
6.8 TEOpeMbl O BITUCAHHBIX YIJIaX, yIjlaX MeXAy XopJamu (CeKyLUMU) U
' yrjie MeXIy KacaTeJbHOW W XOPZOM TpU pelieHWd reoMeTpUUecKUX
3a71au
6.9 Braziete TOHSATHEM ONKWCAHHOI'O UETHLIPEXYTObHUKA, TPUMEHSTD
' CBOMCTBA OMUCAHHOTO YeThIPEXYTO/IbHUKA MIPY PeIleHnH 3aau
[lpUMeHsITh  TOJyYeHHble 3HAHUS Ha TPAKTHKE — CTPOMTH
6.10 MaTeMaTHUYeCKrue MOJe/d /st 3a[au peajibHON >KU3HU M TPOBOJMTH
' COOTBETCTBYIOILI[E BBIUMC/JEHUSI C TIPUMEHEHHWeM TMoj00us
TPUTOHOMETPHH (T0/Ib3YSICh, Tie HEOOXOAUMO, Ka/TbKY/IITOPOM)
9 K/TACC
Kopg .
IIpoBepsiemMble MpefMeTHbIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
TIPOREPHEMOTO o0pa3oBaTe/IbHOM MPOrpaMMbl 0OCHOBHOTO 0011iero o0pa3oBaHus
pe3y/bTaTa
6 I'eomeTpus
6.1 3HaTb TPUTOHOMETpHUYeCKHe (BYHKIMK OCTPBIX YIJIOB, HAXOAUTh C HX

IMOMOILBIO pa3/IMUHbBIE 3/IEMEHTHBI TMPAMOYIOJILHOIO TPEeYroJIbHUKA




(«pelieHWe  TIPSIMOYTOJBHBIX — TPeyrojabHUKOB»). Haxogute (c

IIOMOIIBO KaanynHTopa) AJIMHBI 1 YIJIBL OJI HeTab/JIMYHBIX 3HAYeHUH

6.2

[Tosb30BaTbCs dbopmynamu TpUBE/|€HUS u OCHOBHBIM
TPUTOHOMETPUUECKHUM TOXAECTBOM [Ji1 HaXOXAEeHUS] COOTHOILEeHWM

MeXAy TPUrOHOMEeTPUUYECKHMHU BEJIMYNHAMU

6.3

Vcnonb3oBaTh TeOpeMbl CHHYCOB W KOCHMHYCOB /Il HaxOXK/eHUs
pa3/IMYHbIX 3/IEMEHTOB TpPEYyroJibHUKa («pellleHue TPeyroJbHUKOB»),

TMPUMEHSATH UX IPU PEIEeHNH reOMETPUUYECKUX 3ad4

6.4

Bnaseth TOHATHUSAMU TpeoOpa3oBaHUs TOA0OMS, COOTBETCTBEHHBIX
3/IeMeHTOB T0/[00HBIX ¢uryp. ITosbp30BaThCs CBOMCTBaMHU TO00MS
TIPOM3BOJIBHBIX (PUTYP, YMETb BBIYUC/ATH [JIMHBI U HAXOAWUTh YIJIbI Y
noJo0HbIX (uryp. IIpuMeHSITH CBOMCTBA MOJOOUS B TIPAaKTUUYECKUX
3aflauaXx. YMeTb TIPUBOJWTH TIpUMepbl TMOA0OHBIX ¢GuUryp B

OKpY’KarolieM MUpe

6.5

[Tonb3oBaTbCsd TeopeMaMy O IIPOU3BeJEHUU OTPe3KOB XOpJ, O

TpOU3Be/IeHNH OTPe3KOB CEKYIMX, O KBaZipaTe KacaTe/lbHOU

6.6

[Tonb3oBaThCsl BeKTOpaMM, [OHMMAaTb WX TeOMeTPUUecKuil |
(u3nyeckuii CMBIC/, TIPUMEHSTh UX B peLIeHWU IeOMeTpUUecKHUx M
¢usnyeckux 3azau. [IpuMeHsTh CKajsipHOe TpOM3Be/ileHHe BEeKTOPOB

[l HAXOXKJeHUs1 JJIUH U YTJIOB

6.7

ITonb3oBaThCS METOAO0M KOOpPAWHAT Ha IIZIOCKOCTH, MMPHUMEHATH €ro B

peleHrHr reOMeTpruYeCKrX 1 MPaKTUUeCKHX 3a4a4

6.8

BrasieTb  MOHATHUSMU  TPAaBUIBLHOTO  MHOTOYTOJbHWKA,  [JJTUHBI
OKDY’>KHOCTH, JJIMHbI AYTU OKPY>XHOCTU W pajiMaHHON Mephl yIJia,
yMeTb BBIUMC/ATH IJIOMIaAb Kpyra W ero uacteil. IIpumeHsTH

MMoJ/iy4yeHHbIe YMEHHS B TIPAKTUYECKUX 3a/iddaX

6.9

HaxoiuTh 0CH WM LIeHTPbl CUMMeTPUX (DUryp, MPUMeHSITh JBM)KEeHUsT

TJIOCKOCTH B MPOCTEUILINX CAyYasix

6.10

[lpuMeHATh TMO/lyuyeHHble 3HAaHWS Ha IPakKTHUKe — CTPOUTh
MaTemMaThUueCcKhe MOZeIU Ui 3a/lau peajbHOU >KU3HU U NPOBOJAWUTH
COOTBETCTBYIOILMIE BBIUMC/EHUS C TpPUMEHeHHeM TMojfo0us u

TPUTOHOMETPUUECKUX GYHKIMK (MOMb3ysich, TZie HeoOXOAMMO,




KasbKY/ISITOPOM)




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

7 KITIACC
Kop, IIpoBepsieMblii 371eMEHT CO/lep)KaHUA
6 I'eometpus
HauasibHble noHsATHS reomeTpuud. Touka, rpsiMasi, OTpe30K, Jay4d. YTos1. Bugsl
6.1 yrioB. BepTukanbHble W CMeXHble yrybl. buccektpuca yria. JlomaHas,
MHOTOyTO/IbHUK. [lapaniebHOCTh M NeprneHAUKY/ISIPHOCTb NPSIMBIX
6. CummetpuuHble  ¢urypel. OCHOBHbIE CBOHCTBA OCEBOM CHMMETPHM.
. [IpuMepsl CHMMeTpHHY B OKpY’KatolleM Mupe
63 OcHOBHbIE TIOCTPOEHUSI C TIOMOIIbIO LUPKYJSl WU JIMHEMKU. TpeyroibHUK.
' BricoTa, MeinaHa, OMCCEKTpHCa, UX CBOMCTBA
64 PaBHOOeZpeHHBIW ¥ PAaBHOCTODOHHWIN  TpeyrojbHUKW. HepaBeHCTBO
. TpeyroibHUKa
65 CeoiicTBa UM TMpU3HAKKW paBHOOEJPEHHOr0 TpeyrojbHUKa. [Ipu3HaKu
' pPaBeHCTBA TPEYTOJIbHUKOB
66 CBoricTBa 1 NPU3HAKU NapasvlenbHbIX NpssMbIX. CyMMa yIJIOB TpeyrObHUKA.
. BHelHue yriibl TpeyrojibHUKa
[IpsimoyronbHbIi  TpeyroabHUK. CBOWCTBO Me[uaHbl MPSIMOYTOJILHOTO
6.7 TPeyrosibHUKA, TMpPOBeJEHHOM K rurnoTteHy3e. [Ipu3Haku paBeHCTBa
' MPSIMOYTO/IbHBIX TPeYTrO/bHUKOB. [IpSIMOYTONbHBIN TPEYroJbHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuu: HEPaBEHCTBO TPEYroJIbHUKA, HEPaBEeHCTBO O
6.8 JUIMHe JIOMaHOW, Teopema O OosbllieM yrie U Oosbliedl CTOpOHe
TpeyrosibHUKa. [lepneHAuKyisap ¥ Hak/IOHHas
6.9 'eomeTprueckoe MecTo TOYeK. buccektpuca yrima U CepejyHHBINA
' TIepIIeHAUKYJISP K OTpe3Ky Kak reoMeTpuueckKre Mecra Touek
OKpy>KHOCTb M Kpyr, XOpAa M JuaMmeTp, UX CBOWcTBa. B3sanmHoe
6.10 pacrosio)keHrue OKPY)KHOCTM U mpsiMoil. KacaTenmbHasi W ceKyllas K
OKPY’>KHOCTH
6.11 OKpy)XHOCTb, BIMCAHHas B yroj. BrmcaHHasg M OINMcaHHasE OKPY>KHOCTU




TPeyroJibHUKa

8 KVIACC
Kop IIpoBepsieMblii 371eMeHT CO/ieP)KaHUA

6 I'eometpust

6.1 UeTtbipéxyroyibHUKM. [lapaninenorpamMm, ero npyu3Haky U CBOMCTBA

6.2 [TpsiMoyronbHUK, poMO, KBaZipaT, UX TIPU3HAKU U CBOMCTBA

63 Tpanerysi, paBHOOOKasi Tparieljyisi, €& CBOWCTBa U MpH3HaKHU. [IpssMoyrosbHas
' TparneLys

64 Metop yaBoeHus MeguaHsl. LlenTpanbHas cuMmmerpus. Teopema dasneca u
' TeopeMa O MPOIOPLIMOHA/IbHBIX OTPe3Kax

6.5 CpeziHYe MMHUY TPeyroibHUKA U Tpaneluu. LleHTp Macc TpeyrosibHUKa

66 [Mogobue TpeyrosbHUKOB, Ko3bduiueHt mnonobus. IIpu3Haku mopobus
' TPeyro/IbHUKOB. [IprMeHeHMe T10j001s TIPY pellieHNH TTPaKTUYeCKUX 3a/1au
6.7 dopmynbl A8 TUIOMIAAW TPeyrojbHUKA, Tapa/uiesiorpamMma, pomba u
. TpaneLyu

68 CpoiicTBa 1UIoIIaeld TeoMeTpuueckux ¢uryp. OTHollleHHe TIolaziei
' 1oJ00HBIX (UTyp

6.9 Brruncnenue nuiomazien TpeyroabHUKOB M MHOTOYT'OJIbHUKOB Ha KJ/IeT4aTon
' Oymare

6.10 Teopema IIudaropa. IlpumeHeHue Teopembl [ludaropa npu peleHUU
' MPAKTUUeCKUX 3aZiau

CuHHyC, KOCHHYC, TaHIeHC OCTpPOro yIJia IMpsSIMOYI'OJIbHOIO TpeyroJIbHUKA.
6.11 OCHOBHOE  TpPUTOHOMETpUUYECKOe  TOXAECTBO.  TpUrOHOMETpUYEeCKUe
¢dbynkuuu yrios B 30°, 45° u 60°

6.10 BrivicaHHble U LieHTpa/ibHbIE YIJIbI, YIOl MEX]y KacaTe/JbHOWM U XOp[OM.
' Yriibl MeXAY XOpZaMH M CeKyLUMU

6.13 BricaHHble U OnMcaHHbIe YeThIPEXYT0/IbHUKU

6.14 B3aumHoe pacrionioxeHve [AByX OKpy>kHocTeil. KacaHue okpy>XHOCTe.

OO6mue KacaTebHBIE K IBYM OKPYKHOCTSIM

9 KJIACC




Kop IIpoBepsieMblii 371IeMeHT CO/ieP)KaHUA
6 ['eomeTpust
61 CuHyc, KOCUHYC, TaHreHC yrioB oT 0 1o 180°. OCHOBHOe TPUTOHOMETpUUECKOe
' TOXJeCcTBO. POpMyJIbl ITPUBE/IEHNS
Pemenne TpeyronbHUKoOB. Teopema KOCMHYCOB U TeopeMma CHMHYCOB. PereHue
6.2 NIPAKTUUeCKUX 3a/lad C MUCIIOo/Ib30BaHWeM TeopeMbl KOCHHYCOB M TeOpeMbI
CUHYCOB
6.3 [Tpeo6pa3zoBanue mogo6ust. ITomobue COOTBETCTBEHHBIX 3/IEMEHTOB
64 Teopema o npowu3BeleHNH OTPE3KOB XOPJ, TeOPeMbI O NMPOU3BeJeHNH OTPE3KOB
' CeKyILMX, TeopeMa O KBaJ/ipaTe KacaTe/lbHON
Bektop, gnmHa  (MOAyJb)  BeKTOpa,  COHAlpaB/ieHHble  BEKTOpHI,
65 TIDOTUBOIO/IOKHO ~ HarpaB/eHHble BeKTOpbl, KOJ/UIMHEapHOCTb BEKTOPOB,
' PaBeHCTBO BEKTOPOB, Ollepalji Hafl BeKTopaMu. PasoxeHue BeKTopa I10 ABYyM
HEeKOJIJIMHeapHbIM BeKTOpam
66 Kooppunats! BekTopa. CkanspHOe INpoW3Be/ieHre BeKTOPOB, PUMeHeHUe IS
' Hax0XX/IeH!s1 JIVH U YIJIOB
JlekapTOBBI KOOpJMHATHI Ha IJIOCKOCTU. Y PaBHEHUs NPSMOU U OKPY)KHOCTHU B
6.7 KOOpJMHAaTax, lepeceyeHye OKPY>XKHOCTeW U NpsAMbIX. MeTog KOOpArHAT U ero
TIpUMeHeHHe
6.8 [IpaBU/IbHBIE MHOTOYTOJIBHUKH
69 [JnvHa okpyxHOCTU. I'pajiycHas U pajyaHHas Mepa yIiia, BbIUUC/IeHue JJIMH 4yT
' OKDY’>KHOCTeM
6.10 [Tnowazs Kpyra, ceKropa, cerMeHTa
611 [BI>KeHUs] TUIOCKOCTM M BHYTPeHHHEe CUMMeTpud ¢(uryp (37eMeHTapHble

nipefictaBienust). [lapasuienbHelii iepeHoc. TToBopot




TIIPOBEPSIEMBIE HA OI'D I1I0 MATEMATUKE TPEGOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

Kopg
MPOBEPsSIeMOro
TpeboBaHUs

IIpoBepsieMmble TPe0OBAHUSA K MPeJMETHHIM pe3y/IbTaTaM
0CBOEHHsI 0OCHOBHO¥ 00pa30BaTe/IbHOM MPOrpaMMbl 0CHOBHOT'Q
o01rero oopa3oBanusi Ha ocHoBe ®I'OC

YMeHue orepupoBaTh TOHSTUSIMU: MHOXXECTBO, ITOJIMHO>KECTBO,
orepalMu Haji MHO)KeCTBaMH; yMeHHe OIepUpOBaTh TOHATUSIMMU:
rpad, CBs3HBIM rpad, AepeBo, LUK/, MPUMEHSTh WX TMPU pelleHun
3ajlau; yMeHHe WCI0/b30BaTh rpadryeckoe rpejcTaB/ieHre MHOXXeCTB
JI/Isl OTICAHUsT peasibHBbIX MPOLIeCCOB U SIBJIEHUH, TIPU pelleHUd 3ajau

13 IPyTUX yueOHBIX TIpeIMETOB

YMeHre onepupoBaTh MOHATHSIMU: OIpejieieHre, akCMoMa, TeopeMa,
JloKa3aTeqbCTBO; YMEHMe pacro3HaBaTb WCTHUHHbIE U  JIOXKHbIE
BbICKa3blBaHUs, TMPUBOJUTb IPUMepbl U KOHTPIPUMEPHI, CTPOUTH

BbICKa3bIBaHWA U OTPULIaHUSA BBICKA3bIBaHUI

YMeHue omnepupoBaTh MOHATHSIMM: HAaTypajJbHOE YMCIIO, MPOCTOe U
COCTaBHOe YWC/IO, [JeIMMOCTb HaTypa/lbHbIX UHUCeJ, TPU3HAKU
JeTMMOCTH, 1ieioe YKUCI0, MOAY/b YWC/ia, OObIKHOBeHHas JpobOb H
JecsaTuuHasi Jpo0b, CTaHJApTHBIM BHJ, UMC/a, paljMoOHaIbHOE YMCIIO,
VppalMoHa/lbHOe YHWC/I0, apu(MeTHUeCKWi KBaZIpaTHbIM KODEHb;
yMeHHe  BBITIOJHATbL  JeMCTBUSI C  YKMCAaMW, CpaBHMBAaTb U
yHops/jouMBaTh YMC/Ia, IMpeJCTaB/IsATh UUC/Ja HAa KOOpPAWHATHON
MpSIMOM, OKPYI/IATh UWC/IA; yMeHWe [ieflaTh TPUKUIKY W OLeHKY

pe3yJbTaTa BbIUMC/IeHUH

YMeHue omepupoBaTh TOHATUSMU: CTeNeHb C LeJIbIM II0Ka3aTesieM,
apuMeTHUeCKWA KBaJpaTHbIM KOpeHb, MHOTOUIEH, anreOpanueckast
ZIpoOb, TOXKJECTBO; 3HAKOMCTBO C KODHEM HaTypa/bHOW CTereHd
Oosibllle eMHUIIBI; yYMEHHEe BBITIOJHATL pacuéThl MO (opmysiam,
rnpeobpa3oBaHusi 1ie/ibIX, [POOHO-pAallMOHA/NBHBIX  BBIDAKEHUNH U
BbID@)KEHUI C KODHSIMM, pa3/iokKeHre MHOroujieHa Ha MHOXKUTENH, B
TOM UHC/Ie C WCIO0Jib30BaHWeM (OpMyJs1 pasHOCTH KBaJpaTOB U

KBa/lpaTa CyMMbI ¥ Pa3HOCTH




YMeHuve ornepupoBaTh MOHATUSAMU: UMC/IOBOE PaBeHCTBO, YPaBHeHUe C
OJIHOM TIepeMEeHHOM, UMC/JI0BOe HEepaBeHCTBO, HEPaBeHCTBO C
repeMeHHOM; yMeHUe pellaTh JUHeMHble M KBaJpaTHble YpaBHEHMS,
IpoOHO-paloHanbHble YpaBHEHUsI C OJIHOW TlepeMeHHOM, CHCTeMbI
[IBYX JIMHEHWHBIX YpaBHEHWM, JIMHeVHble HepaBeHCTBA M WX CHUCTEMBI,
KBaJipaTHble U JpOOHO-pallMOHa/lbHble HepaBeHCTBA C  OJHOM
TlepeMeHHOM, B TOM UMCJle TIPY pelleHnH 3a7a4d U3 Jpyrux MpeJMeToB
VM TpakTUYeCKUX 3a7ja4y; YMeHHe WCI0/Ib30BaTb KOOPAWHATHYIO
MpsSMYI0 Y KOODJMHATHYIO TUIOCKOCTH AJIsi M300pa’keHWsl pelleHui

ypaBHeHHﬁ, HepaBeHCTB U CUCTEM

YMeHue ornepyupoBaTh MOHATUSMU: (QYyHKLUS, rpaduK (YHKLWHU, HYJTH
byHKLMH, TIPOMEXKYTKU 3HAKOIIOCTOSTHCTBA, TIPOMEXKYTKH
BO3pacTaHus, yObIBaHWs, HauOosblllee W HaWMeHbIlee 3HAUeHUS
byHKLMY; yMeHHe OTepupoBaTh TIOHSITHSIMMU: npsiMast
TMIPOTIOPLIMIOHAIBHOCTD, JIMHeHHAs (YHKLMS, KBaZipaTuuHas (QyHKLWS,
obpaTHasi TPOIOPLIMOHANMBLHOCT, TMapabosia, runepbosa; ymeHHe
CTpouTh rpadmKy QyHKLMH, UCTIOIb30BaTh rpadMKy [Jist OTNpe/ieieHus
CBOWCTB TIPOLIECCOB M 3aBUCUMOCTeH, JJIsi pellleHusl 3a/jau U3 JIpyrux
yueOHBIX TIpeMETOB U peajbHOM JKU3HM; YMeHHe BbIpakaThb

(hopMynamMy 3aBUCUMOCTH MeXXy BeJTMUMHaAMHU

Ywmenue OIepupOBaTh TTOHATUSMM: 10CJ1eZl0BaTe/IbHOCTD,
apudmeTrnueckass U  reoMeTpuyeckasi  IIPOrPecCUH;  yMeHHe
WCII0/Ib30BaTh CBOWMCTBA TOC/e0BaTebHOCTEM, (HOpPMYJ/bl CyMMbI U
oO11lero usieHa TpU pellieHUM 3ajjau, B TOM 4YMC/Ie 3ajau U3 ApYyrux

yueOHBIX TIPeIMETOB U PeaslbHOM >KU3HU

YMeHue pelllaTh 3aZlaud pa3HbIX TUIOB (B TOM UKC/ie Ha MPOLIEHTHI,
JIOIM W YacTH, J[BWKeHWe, paboTy, LieHy TOBapOB M CTOMMOCTb
MOKYTIOK U yCJIYT, HaJIOTH, 3a/lauu U3 00/1aCTH yrpaB/ieHus TMYHBIMU U
ceMellHbIMM  (MHaHCAaMM); yMeHHWe  COCTaB/sATh  BbIpa)KeHUs,
ypaBHeHHUsl, HepaBeHCTBA M CUCTEMbl 10 YCJIOBHUIO 3a/lauM,
WCCIIeIoBaTh TIOJTyYeHHOe pellleHre W OIleHHWBaTh TPaB/orof00HOCTh

TMMOJ/JTyU€HHBIX De3YyJ/IbTAaTOB

YMeHuve onepupoBaTh MOHATUSMU: (PUrypa, TOUKA, OTPe30K, MpsiMas,
Jyd, JIOMaHasi, yroJi, MHOTOYTOJIbHUK, TPEeYTO/IbHHK, PaBHOOE[peHHBbIH
YW PpaBHOCTOPOHHUM TPEYro/JbHUKH, TMPSMOYTO/IbHBIA TpPEeYyrobHUK,

MeJHdHa, 6HCC€KTDI/ICa M BBICOTd TPE€YIroJIbHHKA, I—IE!TI)IpéX}’l"OJ’IbHI/IK,




napajuiesiorpaMyM, pom0, TIpSMOYTO/bHUK, KBaZipaT, TpareLus;
OKPY>KHOCTb, KPYT, KacaTe/bHasi; 3HaKOMCTBO C MIPOCTPAHCTBEHHbIMU
¢urypamu; ymeHue pellaTh 3a/aud, B TOM UHC/Ie U3 TIOBCeJHEBHOM
JKU3HHM, Ha HaXOXK[eHHe reoMeTpUYeCKUX BeIMUMH C NpUMeHeHHeM

M3yUeHHbIX CBOUCTB ¢Uryp u (pakToB

10

YMeHue orepupoBaTh TMOHATUSIMU: PaBeHCTBO (DUryp, paBeHCTBO
TPeyrolbHUKOB; TMapasiefbHOCTh W TepHeHAUKY/ISIPHOCTh TPSIMBIX,
yroji MexJy TNpsSMbIMH, TepreHuKY/sip, HaK/JOHHas, TPOeKLs,
nogo6ue ¢uryp, moJo06HbIe TPEYroJbHUKH, CUMMETPHSI OTHOCUTETEHO
TOUKU U TIPSMOM; yMeHHe pacrio3HaBaTb PaBeHCTBO, CUMMETDHUIO U
nogobue ¢uryp, mapaielbHOCTh U TIePIeHAUKY/ISIPHOCTh TIPSIMBIX B

OKpY>KaroIlleM MUpe

11

YMeHve onepupoBaTb MOHATUSMH: JIJIMHA, PacCTOsSIHUe, YTroJl
(BeiMuMHA yr/a, CMHYC M KOCUHYC YIJIa TPeyro/ibHHKA), TUIOIIa/b;
yMeHHe OlLleHMBaTh pa3Mephbl MpeiMeTOB U 00BEKTOB B OKPY’KarolljeM
MHUpe; yMeHHe TIpUMeHsTb (OopMy/bl TepuMeTpa U  IIOLIAU
MHOTOYTOJIbHUKOB, [JIMHbI OKPY)XHOCTH W IIIOLIaAX Kpyra, obbema
MPSIMOYTO/IbHOTO Tapassiesenure/ia; yMeHHe TPUMEHSATb MpH3HaKU
paBeHCTBa TPeyroJbHUKOB, TEOPEMY O CyMMe YIJIOB TPeyro/bHHKA,
TeopeMy Iludaropa, TpUroHOMeTpUUeCKHe COOTHOLIEHUS /ISl

BBIUMC/IEHUS IJIMH, PACCTOSIHUM, TIIoLa e

12

YMenne wu3o0paxaTh IUIOCKMe GUryppl W WX KOMOWHAL[UH,
NIPOCTPaHCTBEHHble (UTYPbl OT PYKH, C IIOMOILIBI0 UepTEXHBIX
VHCTPYMEHTOB U 3/IeKTPOHHBIX CpeACTB I10 TEeKCTOBOMY WJIU

CHMMBOJ/IbHOMY OIMMCAaHUIO

13

YMeHue onepyvpoBaTh TOHATUSMU:  TPSIMOYTO/bHas — CUCTEMA
KOOpJWHAT; KOOpJAWHAThl TOUKH, BEKTOpP, CymMMa BeKTOpPOB,
Tpour3Be/leHre BeKTOpa Ha YKCJ/I0, CKasIpHOe MPOU3Be/ileHUe BEKTOPOB;
yMeHHe UCIO0Jb30BaTh BEKTOPhl M KOOPJWHAThl [/s1 Tpe/CTaB/eHUs
JAHHBIX U peIIeHWs 3ajauy, B TOM UKHCIe W3 JAPYTUX y4eOHBIX

Mpe/IMEeTOB U peasbHOM >KU3HU

14

YMeHHe OIepupoBaTh TOHATUSMH: CTOJIOMKOBbIE U  KDYroBble
IuarpaMMbl,  TabmuIpl, cpefHee  apudMeTHUeCKoe, MejuaHa,
HaubosbIllee W HaWMeHblllee 3HaueHHWs, pa3MaxX YKMCI0BOro Habopa;

yMeHWe  W3BJeKaTh, WHTEPIPEeTUPOBATh M MpeoOpa30BbIBaTh




uH(popMalMIo, TpejCTaB/leHHYl0 B Tabiauiax M Ha Juarpammax,
OTpa’Karolllyl0 CBOMCTBAa M XapaKTePHUCTUKHU peasbHBbIX IMPOLIECCOB U
sIB/IEHUM; yMeHWe pacro3HaBaTb W3MEHUMBble BeIUUMHBI B

OKpY>KaroIlleM MUpe

15

YMeHve onepupoBaTh MOHATUSIMM: CJ/IyyalHbIM OMBIT (C/1yyaiiHbIN
JKCIIEPUMEHT), 3JIeMeHTapHOe COoObITHe (3/IeMEeHTapHBI HCXO[)
C/ly4yalHOrO OIIbITa, C/ydaiiHoe COOBITHe, BEPOSTHOCTb COOBITHS;
yMeHHe HaxO[uUThb BEpOSTHOCTH C/IyYalHbIX COOBITUH B OMbITax C
PaBHOBO3MOXXHBIMU 3/IeMEHTapHbBIMU COOBITUSIMU; YMeHUe pellaTh
33/layd MeTOJIOM OpPraHM30BAaHHOTO Tepebopa W C HCIIO/Ib30BaHUEM
rpaBWia YMHOXXEHHS; YMeHHe OLeHUBaTb BEPOSTHOCTU peabHbIX
COOBITHI M SIBJIEHWH, TTOHMMATh POJIb TPAaKTUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY’)KaloIlleM MHpe W B JKU3HU;
3HAaKOMCTBO C TIOHSITUEM He3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YKCe/ U ero POJIBIO B MaCCOBBIX ABJIEHUAX

16

YMeHWe BbIOMPATh TMOAXOJAIMIMN W3yUYeHHBIH METOH [/ pelleHUs
3a/lauy, NPUBOJAWUTHL INPHUMepbl MaTeMaTU4YeCKUX 3aKOHOMEPHOCTel B
MIpUpOJe Y JKU3HH, PaCIiO3HaBaTh MpOsIB/IeHNe 3aKOHOB MaTeMaTHKU B
WCKYyCCTBE, OIUCbIBaTb OTZe/bHble BbIJAIOLMECs] pe3y/bTaThl,
MOJIlyueHHble B XOJ/le pa3sBUTHSl MaTeMaTHMK{ KaK HayKu, NPUBOAUTH
TpUMepbl MaTeMaTUUeCKUX OTKPBITMM M UX aBTOPOB B OTeUeCTBEHHOU

1 BCEMUPHOM UCTOPUU




INEPEYEHD 3JIEMEHTOB COJAEPXAHUA, IIPOBEPSAEMbBIX HA OI'D
I10 MATEMATUKE

Kopg

HpOBEpHEMbIﬁ 3JIEMEHT CO/i€pPKaHUA

1 Uuicsia v BEIYKC/IEHUS

1.1 HarypasbHble U Ljesible ynciia. ITpU3Haku 1e/IMMOCTH LieJIbIX Yrcell

. OOBIKHOBEHHbIE U JIeCATUYHbIE  ApoOW,  TIPOLIeHThHI,  OecKOHeuHbIe
' repruoIudecKye poou

13 PaijuoHanbHble  uunciaa.  ApudMeTHueckue oOrepalui C  palydOHa/lIbHBIMU
' yrcIaMu

4 HeticTBUTe/bHbIE uuc/a. ApudmeTuyeckre orepalyd C AeUCTBUTeTbHBIMU
' yKrc/iaMu

L [TpubMMKEHHBIE BLIUMC/IEHUS, TpaBWIa OKPYT/IeHWs, TIPUKWJKA W OLeHKa
' pe3y/bTaTa BbIUMCIeHUIN
2 Anrebpanueckue BbIpaKeHHsI

2.1 BykBeHHbIe BbIpa)KeHUs (BbIpaKeHHUs C IepeMeHHBIMU)

5y CreneHb C LenabiM TOKa3ateseM. CTerneHb C palMOHAIbHBIM TIOKa3aTesieM.
' CBolicTBa CTerneHu

2.3 MHorousieHbl

2.4 Anrebpanueckasi 1po0Ob

5 s ApudpmeTnueckuii ~ KOpeHb  HaTyparbHOM  cremeHW.  [lelcTBUs  C
' apu(MeTHUECKMMU KOPHSIMUA HaTypa/bHOM CTereHu
3 YpaBHeHus1 U HepaBeHCTBa

- Llenbie u JapoOHO-pallOHa/bHBIE ypaBHeHUs. CHUCTeMbI U COBOKYITHOCTU
' ypaBHeHUH

- Llenvie u [IpoOHO-parioHa/nbHBIe HepaBeHCTBa. CHUCTeMBbI W COBOKYITHOCTH
' HepaBeHCTB

3.3 PellieHne TeKCTOBBIX 3a7jau
4 YucnoBble Moc/ie0BaTe/IbHOCTH

4.1 [TocnenoBaTeNbHOCTH, CITIOCOOBI 3a/IaHUS MTOC/Ie0BATETLHOCTEH




ApudmeTtnueckasi U reoMeTpuyeckas mporpeccur. dopmysa  CIOXKHBIX

4.2
TMPOLIEHTOB
5 DyHKLUU
dynakuus, crnocobel  3amaHus  QyHKOMM. ['padwk  pyHKimu.  O6macTb
orpejie/ieHUs U MHOXKeCTBO 3HaueHUM PpyHkiuu. Hymm @yskiuu. [TpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXXyTKM MOHOTOHHOCTH (YHKLUMU. MakcuMymsl U
MUHUMYMBI (pyHKIMU. HanbGosbllee ¥ HavMeHbllee 3HaueHWe (QYHKOMMA Ha
MIPOMEXKYTKe
6 KoopauHathl Ha MpsiMOi 1 TJIOCKOCTH
6.1 KoopauHatHas npsMas
6.2 [JexapToBbI KOOp/IMHATBI Ha TJIOCKOCTH
7 ['eomeTpus
7.1 ['eomeTprueckue GUrypbl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHoroyronbHUKu
7.4 OKpY’>KHOCTb U KPYyT
7.5 V3mepeHne reoMeTpUUeCKUX BeJTMUUH
7.6 BekTopsl Ha MJI0CKOCTH
8 BeposiTHOCTh U CTaTUCTHUKA
8.1 OrnucaTenbHas CTaTUCTHKA
8.2 BeposaTHOCTB
8.3 KombuHaToprika
8.4 MHoxecTBa
8.5 I'padsr




YUYEBHO-METOJUYECKOE OBECIIEYEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

» MaTtematuika. ['eomeTpusi: 7 - 9-e Kj1acchbl: 6a30BbIN ypOBeHb: yueOHUK; 14-e
u3anue, repepaboranHoe Artanacsia JI.C., Byty3os B.®., Kagowmriier C.B. u ap.
AxioHepHoe o011ecTBo «M3maTenbeTBo «IIpocBelieHre»

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

VHbopmaIiioHHO-MeToAruecKoe MMCbMO 006 0c00eHHOCTSIX MperoaBaHus
yuebHOro rpegMeta «MaTtemaThKa» B 2025/2026 yuebHOM romy
https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

MeToauueckrie peKOMeH/Ial[iH 110 CO3/IaHUI0 K/IaCCOB TeXHOJIOTHYECKOT0 U
eCTeCTBEHHO-Hay4YHOT0 TIpoduel U KJ1aCcCoB C YIyO/IeHHBIM U3yUeHHeM
MaTeMaTWKH, (pU3nKH, XUMUH, 6rosiorun B 0611jeo6pa3oBaTeTbHbIX
OpraHu3alysX C UCT0/Ib30BaHUEM MH(MPaCTPYKTYPhl, CO3/JaHHOM B paMKax
Hal[MOHa/IbHOTO NpoekTa «Obpa3zoBanue» (KBaHntopuymsl, IT-Ky6s1, 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/laHUH /IJ1s1 TEKYII[eTO OLIeHWBaHUS 110 YUeOHbIM
npegMeTaM «MartemaTrka» U «MHpopmaTuka». (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/bank zadanij matematika info
rmatika 2024.pdf

DU P®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU

MHTEPHET

1. bubmoreka LIOK https://m.edsoo.ru/
2. fIKnacc 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/
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